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WD 2009/ 055343PCT/ US2008/ 080531 FULLY HUMAN ANTI - VEGF
ANTI BODI ES AND METHODS OF USI NG RELATED APPLI CATI ONS

w( 0®9/033BIe present application clains priorityP@DUELSS/080531
Provi sional Application No. 60/981, 808, filed Cctober
22, 2007, and to U.S. Provisional Application No.
61/ 046, 370, 5filed April 18, 2008. The di scl osures of

t hegf 1 3PAUMAN ARTS-VEGE ARTRDYDIES ANEPIE *rﬁg)ldgy OF USING

reference herein in their entirety, Incl g

draw ngs. BACKGROUNB_ &ggo,g@ggmmggl ar endot hel i al
growth factors (V

[ooo@f‘lgé @%%Ehtcapﬂﬁu%tﬁinrlﬁauhﬁ‘b‘ho}‘@qo Seﬁﬁ)ﬂﬂsﬁ%\ ﬂéplﬁ:‘?ﬁ ibn No

ation, ‘proliferation surwva cularly

r [
60/98}%% meg %g&de?w, 8&?%@3%’.%@}4 B@@@opﬁ\@%ag No. 61/046,370,
ri f.am
filed éﬂ?ﬁ’a‘?‘é‘”‘%@m‘jﬁ *?@%%@%’“@“h% et BEE At pren oy
expressed on. va | ar, apnd | hati c endot helial cells.
rofore BB b Bl PR, Teublio ABOR! | Gands i n the VEGF
famly: VEG--A (VEG:),MC VEGF- D, VEG--E
(viral -derived), and p wh factor (PIGF)-1
d -2. Thes S5VEGE | ands e their effects b :
IOOOZZ?“ gt cofengla siphdaoRd VEGFS) Sie o icygey of andlogenic
tors (VEG--Rs), each of whjch possess receptor
prote|p§,|1 QIVﬁg |rp(éﬂ%fggelgépelb@qtvatl%@g)lﬁara@ tang)sur\gval articularly
predom nantly expressed on endothelial cells and
du””grfﬁﬁ'ﬁéwr@%fer%'b’% disegprRsanthiyMAtgROgsis. aHEGEQ;P@Jﬂ”@ tp ghe VEGF-
medi at e endot helial and nonocyte nigration. VEG-R2
I:’DGF( {platelet-Aemad Korthoiacienrsuper-pere familysapgara smalkgyeopselgin
on endothelial cells, is selective for 20 VEG- (and
dimerp ghatibing r@peptpwgegfon\)@g:ulg anfhlyyeeetieopndadheiial cells. There
nmedi at es VEG--i nduced endothelial cell proliferation,
are cyyanily saven rayvmiigandsiinife \dsGdamilyyy BasAUVEEGF), VEGF-B, VEGF-
permeability. VEGF-R3 (FIt-4) is mainly expressed on
C, VHGPhNYEGE -k fid@i-detived), arsl plgcental dsowidisfaMBFRIGFahdind -2. These
VEG--D to pronote |ynphangi ogenesis. VEG--Rl, -R2, and
VEGF IRnas eneshiaib teoipefesseioy bindimgie onewomoce bl the tBierdkinogn MEGF
VEG-F to the VEGF receptors triggers receptor
recepiirsl(VEGFZRd)] @ach df ediihngodsess tdeepipugmbsinekieps®activity. VEGF-R1
activation and signal transduction. VEG-
(FIt-1) is predominantly expressed on endothelial cells and monocytes, binds VEGF and

VEGF-B, and appears to mediate endothelial and monocyte migration. VEGF-R2 (i.e.,
human KDR or murine Flk-1) is mainly expressed on endothelial cells, is selective for
VEGF (and particular fragments of VEGF-C and VEGF-D), and mediates VEGF-induced
endothelial cell proliferation, survival, and migration, as well as vascular permeability.
VEGF-R3 (Flt-4) is mainly expressed on lymphatic endothelial cells and binds VEGF-C
and VEGF-D to promote lymphangiogenesis. VEGF-R1, -R2, and -R3 are each
expressed on some tumor cells. Binding of VEGF to the VEGF receptors triggers receptor

dimerization, leading to subsequent receptor activation and signal transduction. VEGF
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WO 2009/ 055343PCT/ US2008/ 080531 bi nding to VEGF- R2

initiates a signal transduction pathway that is
WQ@I0wP038383 | N pronoti ng angi ogenesi s. Thi s pat helyUS2008/080531

i nvol ves receptor activation with subsequent induction

of intracellular signaling. Receptor activation in

this case entails three basic events: (i) VEGF bi ndi ng

blndlnrgq8Y}':EEégr au gE%sp rfe@}tr%h on[ﬂgﬁ Pé%& %tefgg%)rgﬁr{ n |anromoting
angloﬁ%%%szﬁi gtr}gsgﬁ%ygrivog ggg%glﬁt&aa}igal nt rﬁch llcl)slélqﬁént induction of

mtracglt].ﬁ%[p hatl; déryrég%éttag) %agw&}( AEN b'a%g egm @gg%ﬁgsm events i) VEGF
bmd@qei&*ﬁ%ﬁ% yi s @%@@nér??% Riranddh dpegbtarsuddigseionalion (ana

si gnal.i events | eadi ng t.o0 nucl ear
nencqadtVALREIY Tt BREPIET BEbIITeNiORS e Bl Aesearoash e
survival (anti pt osi s 10and i ncrease vascul a
phosq{ghm |apg)phoF@%é|§}/lm§|1$I§nklngq;ﬁglplaagﬁggtiysto ithe autophosphorylated
associated with a variety of disease states, including
form faffe@f- P@-@?%@?OEMUOSPW@’[%@ BnEe; rﬁgema@,tym@ew Kjeaser W@!:Fh
to play a role in both normal vascul ar devel opnent and
subsagyenialtiiBeesgncntiacslloige Aesiasle £5 sigppknceeyants IRadiag ite nyclear
di seases (Eri kkson 1999; Ferrara 1999; Yancopoul os
signalzgba)ultimeEely pipmats el pralferatian, rigtritoneancsury§eklanti-apoptosis),
growt h and i ncreases vascul ar perneability (Ferrara
and irpogase. vasodeupemeabiitys st udi es have reveal ed el evat ed
VEG- expression levels in a ngjority of tunor types
[0003] Beerkardanf@98nedds svasst€iaRd vBihoawaridP bt dibrameakate996¢luding
Mattern 1996). Studi es have al so reveal ed increased
canceviidblakle 2602). iFEGEikjgealirg ad eemcudrified &onglap geaniedn both normal
di seases such as wet AMD. Wet AMD accounts for only
vascutaraigndopindind thicagdatfivbyic asgivgeridadsocatesiosith various diseases
approxi mately 90% of blindness arising fromAVD. Wt
(ErikkAbD 1089;Heares t 899; 2€thcbyo Wb 2000) alV BGORITIIkvdstalar @ndothelial
(CNV), the devel opnent of abnornmal bl ood vessels

cell glowieahd n{clréastegtvagtal|arme@meabmw|:éﬂa@4al agm4).ayer of the
retina. VEGF-A is believed to play a mgjor role in the

[0004] Pfému's%ﬂjcﬁés hARSRv¥A6S BlevatcthV EEF bRaes88R BN ih REmajority of

macul a and cause retinal distortion and vision

umorng@é (BRhaPN993; %@QQ%@@%@%H@%@&%H@595@&ttérﬂqg§b

erapeutic anti-VEGF antibodi es are current

Studiéy/ %J@Qé@rev@@!‘ed%&@'ﬁééﬂ VEQE |MHIS¥16%€ Wrﬁwemc

ant 1 body Bevaci zuma .a., Avasti

dlsea@%eiﬁs"\%?tﬁﬁ\zDFW&CAl\ﬁﬁ gﬁﬁﬁ ?dr%‘?l X %BSM A t&EFEMD cases,

human VE
but causes approximately 90% of blindness arising from AMD. Wet AMD is characterized

by choroidal neovascularization (CNV), the development of abnormal blood vessels
beneath the retinal pigment epithelium layer of the retina. VEGF-A is believed to play a
major role in the formation of these vessels, which leak beneath the macula and cause

retinal distortion and vision deterioration.
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(KD) of approximately 500 pM While Bevaci zumab has

been used to treat a variety of 5cancers, there is a
wme®d/ 053343 he art for antibodies with greater iPCWUS®08/080531

ef fi cacy. Such anti bodi es present significant

techni cal chall enges and are highly el usive because

merely increasing the binding affinity of a VEGF

. . . v N ,
oosE R BE AR £k RRESAEAI Ay ] B3RPl ekl e
rumef PR G PRORh R 8R! BB A B R e 88 Genenteon.
San FIER CraAOQRRIGENS Pl 3 Bk DRt NG A YELFAPEN &% ety
) LR P B eSS S0 B SR okt 0 gy of
canod L TBEE yla He  hPsh e R o bRt b

. XPA. 10. 064, XPA. 10.072, XPA. 10.064. 03, XPA. 10.064. 04,
antibogieg rif@?@@@!%ﬁ!%&ﬁ&?ﬁ@?@@E?Hﬁngeaﬁﬂdmhm!vﬁusl\i%beqéwse merely
. certain enbodi nents, the antibody or antigen-binding
incregsingythe minding affigity efchyECSantibady drgsaotacaesraridnreass its in vivo

XPA. 10. 064 or XPA. 10.072. 20[0008] In certain

efficagyfd @236 an anti body or antigen-binding fragnent is

provi ded that conprises LCDRL, LCDR2, and LCDR3 of

XPA. 10. 072; LCDR1, LCDREUMMARYDR3 of XPA. 10. 064;
HCDR1, HCDR2, and HCDR3 of XPA. 10.072; HCDR1l, HCDR2,
[00063 ke pICBRG apli@ipnlapddssses HEDRIgd dCBRGF anithosiepmathafuperior

XPA. 10. 064. 03; HCDR1, HCDR2, and HCDR3 of
efficad§P AP 1DRI08E6 helein aHCDRIapeHBDRAtbaaies dHODRBIgeh-binding fragments
XPA. 10. 064. 06; HCDR1, 25 HCDR2, and HCDR3 of
theredtPand Gor@pdsitions anaichethotiCBR1se fldCbBRtingamddieiiRBditibns such as
XPA. 10. 064. 10. In certain enbodi nents, the antibody or
canceant i gen- bi ndi ng fragnent conprises the heavy chain of
XPA. 10. 072, XPA. 10. 064, XPA.10.064. 03, XPA. 10.064. 04,

[0007X s cH@irDEfAbSdimeXizAad Anfikablyf anfenXBiRdiHG. fRfefn ek is provided that
certain enbodi nents, the anti body or antigen-bi nding

compﬁép%ﬂ%%@ﬁé@ioﬁ%lédf@j frorg ke gfabrroRbisitiPoilife HEDRE of
XPA.10.0é4, X.PA.1(.).O72, XPA.10.064.03, XPA.10.064.04, XPA.10.064.06,
XPA.10.064.07, and XPA.10.064.10. In certain embodiments, the antibody or antigen-
binding fragment further comprises the HCDR1 and/or HCDR2 of XPA.10.064 or
XPA.10.072.

[0008] In certain embodiments an antibody or antigen-binding fragment is provided that
comprises LCDR1, LCDR2, and LCDR3 of XPA.10.072; LCDR1, LCDR2, and LCDR3 of
XPA.10.064; HCDR1, HCDR2, and HCDRS3 of XPA.10.072; HCDR1, HCDR2, and HCDR3
of XPA.10.064; HCDR1, HCDR2, and HCDRS3 of XPA.10.064.03; HCDR1, HCDR2, and
HCDRS3 of XPA.10.064.04; HCDR1, HCDR2, and HCDRS3 of XPA.10.064.06; HCDR1,

HCDR2, and HCDRS3 of XPA.10.064.07; and/or HCDR1, HCDR2, and HCDR3 of

3.
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5[ 0009] In certain enbodi nents, an anti body or

antigen-binding fragnent is provided that conprises a
wheavpssiai n vari abl e regi on conprising an an POI/E81008/080531

sequence selected fromthe group consisting of SEQ ID

NO 15, SEQ ID NO 16, SEQ ID NGO 17, SEQ ID NO 18, and

SEQID NGO 19. In certain of these enbodi nents, the

o R 15 Tl L A ey SR R GREar
comahGPEsERE) Bl ER A B ETEEA Bk U
o [ BRI A B OB RIS o
orsnf i bRl s A DA TP L8 T

ti gen- bi d|n fragne urther conprises
000 ceRal s @ risg RO A onsuidr e S RETIR0 TrgPie S i uded that
am no acid 15 sequences set forth in SEQ|D NO 12, SE
Compr'ﬁﬁ%@?L@VV SCORED] rf@'ong’E@Hr@ﬁQ@f‘gam@E@CI@%em@e selpefed
SEQ ID NG 11. In _certain of these enbodi nents,
from WAL BRIFSISHR ShEFGER-NPHG: RS IDalRelR: §E<,Q)PR)NQ’197 a’SEO ID
| i ght chain conprising the am no acid sequence set
NO:18.aohSEQR IBING D Morgtain o5hese prkedinertpdneneavy chain varigble
enbodi ments, an anti body or anti gen-binding fragment
region &th;bebwra@r@qsm FM@ediiesaBing Aeisbsapuenesssalderitaipl FEQ ID
region conprising the am no acid sequence set forth in
NO:6 srdyor SEXIODLNOah dinsceriaghemieoriinenizathieaditivodiegioo antigen-binding
conprising one or nore of the am no acid sequences set
fragmieotstdonprisSEQ daby MaaibZonBESINDRNNGNihS8 ,acBE@ouENNCsdldcte EQM the
IDNO9, SEQID NO 10, and SEQ ID NGO 11. In certain
groupertneidting ot SEQtIDN 2y SECHI MOwA, B&kl B Neg2n $Eal 10 NiCs23, and
anti body or antigen-binding fragnent further conprises
SEQ IDhRQCa2d. nia caetaith sthisetimensethesgitivbdy dharnitigeSEM ity MNEyrent further
and/or SEQ ID NO 7, and in certain of these
compesdxogliighnehain vahigblentgibo dygmprisiagiong@nntoradf g dniing aeiat
conprises a heavy chain conprising the am no acid

sequeiRa@y epcerth &t SEQ IDNON 258€d D NO: £ SET I NO: ghiSEh# NO:9,
conprising the am no aci d sequence set forth in SEQID

SEQ ¥ND:1d, @4 HHQ 15 RIC: 81 NirederRsH fRésSo eBodiffehROEhe Sitibodies or

anti gen-bi nding fragnment is provided that 5c:orrpr| ses a

dHEBMYing MRgMeney ¢ el Bhéﬁﬁ'@f@ﬁi 5iRg thd'8mB % 8&dud
antlgsequeﬁge geteforctﬁﬁérlr? gQ gﬁ | gt r|nght chg(?dn noe st

forth ngge@nb RG:59 SEFHNO-F N9 0”9 or more of the amino

[0010]In certain embodiments, an antibody or antigen-binding fragment is provided that
comprises a heavy chain variable region comprising the amino acid sequence set forth in
SEQ ID NO:17 and a light chain variable region comprising one or more of the amino acid
sequences set forth in SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:9,
SEQ ID NO:10, and SEQ ID NO:11. In certain embodiments, the heavy chain variable

region of this antibody or antigen-binding fragment further comprises the amino acid

sequences set forth in SEQ ID NO:6 and/or SEQ ID NO:7, and in certain of these
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sequences set forth in SEQ ID NO 12, SEQ ID NO 13, SEQ
ID NO 14, SEQ ID NO 9, SEQ ID NO 10, and SEQ ID NO 11.

wo poogesIzad N enbodi nents, the heavy chai n vari abtBUS2008/080531
region of this antibody or antigen-binding fragnent
further conprises the amno acid 10 sequences set
forth in SEQID NGO 6 and/or SEQID NGO 7, and in

embofifidrdi Ing Bt & BRBGH ORAG 1 Aol ot BOMBRGRS Lheqyy cnain
compfigfB i 44 St Bfed S daff SRR IO 220” B i gham! °
compg SRR ARTS acl g%%hﬁ%a%%%%@éR[@@ 7 nL”ffZQL@L?
f0011) RS hahﬁ'lgﬁ%”@?ﬁqiﬁoﬁﬁ G B <ToRdeg hat

ht chain variable re ,
Comp%?QPp%‘ F%?WQCJF@J%V%F heorre 'O&CW'S%tE\% a%”%a%gaﬁ%lﬂﬁf’é@ S@éforth n
forth in SEQID NGO 12, SEQ ID NGO 13, SEQ ID NG 14, SEQ
SEQ INRY @an%g@htghﬁ@ \@labwgggggomnﬁ@gppe qrinereof g]enamlno acid
enbodi nents, the heavy chain variable region of this
sequeqieep ﬁ%lfyrtbﬂn akt IHMOBiZn 8ERY!D NEghe SEQ (B g'ﬁ’é% HHP IR §@9,
the ami no acid 20 sequences set forth in SEQ I D NO 6
SEQ Ehtifot0, spthIES NOND:1 hnt ¢aftaiieeMBpdiments; Hisleavy chain variable

enbodi ments, the anti body or antigen-binding fragnent
regiort ehipisi andiogy peziVigentinding agmerti fughermemifisa® thecardino acid

sequence set forth in SEQID NGO 20 and a |ight chain
sequansapsekiorih in HEQAM N GaandiorssgldndNO Feand raehtaimof3Ee3d D

NO 5. [0013] In certain enbodi nents, an anti body
embodiments,itige antiagion @nfigergbivdingifgpreow coleprisasat heavy chain

25conpri ses a heavy chain variable region conprising
comptisieg #ra aninaccitl semeace seisetth froSEQ IDANONM and a light chain

2009/ 055343PCT/ US2008/ 080531 SEQ I D NGO 16 and a |i ght
compf$iag) thevaminaldcl sezgience setrfpith 1 BEQADNO5. nor e of the

am no acid sequences set forth in SEQID NO 12, SEQ ID

[0012N@. cedtainSEribddimbitis] 4n abisd dyldr Mati§en-Bin@ngBrddield is grodided that
SEQ ID NO 11. In certain enmbodi nents, the heavy chain

comph€dd &Rb&vy @RirpvarRbld fgnagdimdPiMy tAe afiiid 60 sbushcBSet forth in
fragment further conprises the am no acid
SEQ ID NO:15 and a light chain variable region comprising one or more of the amino acid
sequences set forth in SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ ID NO:9,
SEQ ID NO:10, and SEQ ID NO:11. In certain embodiments, the heavy chain variable
region of this antibody or antigen-binding fragment further comprises the amino acid
sequences set forth in SEQ ID NO:6 and/or SEQ ID NO:7, and in certain of these
embodiments, the antibody or antigen-binding fragment comprises a heavy chain
comprising the amino acid sequence set forth in SEQ ID NO:20 and a light chain
comprising the amino acid sequence set forth in SEQ ID NO:5.

[0013]In certain embodiments, an antibody or antigen-binding fragment is provided that

comprises a heavy chain variable region comprising the amino acid sequence set forth in

_5-
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5 sequences set forth in SEQ ID NO 6 and/or SEQ ID

NO 7, and in certain of these enbodi nents, the
wW@eaoplosidy3 or anti gen-bi ndi ng fragnent conpri seBCHUN®OY/§80531

chain conprising the am no acid sequence set forth in

SEQ I D NGO 21 and a light chain conprising the am no

acid sequence set forth in SEQID NGO 5. [0014] In

SEQ ﬁ?ﬁbai g'ar gﬁtr@ﬁ 1A \ n%ﬁ eﬂ%@@ﬁ%@ mg)?lsmgrbw %ﬁ:’ le%g H{eganmmo acid

ra nen rovi eavy C

seaudffbt 39 ’ﬁ”@é%é% RATRG 50T RGRE SRR D PSR b R
SEQ LDeﬁbe{bc QIS IRATT, %e%“#%ﬁ%y&%%n%g"iﬂ%%%mgm gy

reg'O’i A ‘ggr%”é' Hggei%%lgﬁﬁM@'”Q%W%&%rt*&?{é@ﬂ%gggm gmino o

of thj tihod or bi ndi ng fragne
SequirGRp }foeeﬂﬁa\é%@@ Vi oo Saeid N, s ichrtalr dafese
forth in SEQ I D NO 6 and/or SEQ ID NO 7, and in
embogignars.{he any O @RbeRN-RiBding fra{gﬁgengﬁ@mgw gheavy chain
ant i gen- bi ndi fragnent conprises _a heavy chain
COMPHYRG FHSsRMAEOL %ﬁﬁuleaceéetofogféqu%ﬁ@é%ré@ 2 cﬁnﬁra light geain| D
NG 24 and a Ilcght chain conpri si q t he am no acid
compgging dircamietacicosaasenee SEdIDIMGES. IDINO:P5] I n certain
enbodi ments, an anti body or anti gen-binding fragment
[0014] k gerieVi eradodimants2 68 pavddycilaniioen-hindingEEemand isnerevidae that
or nore of the follow ng properties: 1) KD for binding
comptigesh/BEGRYBEapT vailebie regiod-codnvising)th& anfing adid seduanceset forth in
hVEG-165 of about 1.89 X 105; 3) kd for binding to
SEQ WVEGFI%HandE lightainkinlvariabdé reQios;comjprisingdinegr afidre roif the droino acid
hVEGF165 that is about 4.25 tinmes greater than the
sequdricedisatfoethfin 8EQyIDo OBy SECZIDNMEO: T3 ISHWEERD6H:, SEQ ID NO:9,
i nhibits HUVEC cell proliferation with an I C 50 of
SEQ HDbNQ: 10, 24dB4Q @) NOWhi .bint ceridiVEr@bodiments; tid Heavaichain vabiable
with an 1050 about 56%that of Bevaci zumab; 7) KD for
regiob@lisnghtibod hoEimtigbhdinding hegmemdertiedr cofprises the amino acid
2009/ 055343PCT/ US2008/ 080531 about 1.97 X 10-10 Mto

sequeHeey keBiofR inSEQr IDINOte Snd/éeSEQNDINOG agd IncdhidroiAése
in the range of about 1.5 X 105 to about 2.16 X 105 M

emboabméﬁﬂs ftRé aRittdiy e ahBgdhBitihe Fraghdnb8ompia® Hhedhin
. X 10-6 to about 2.94 X 10-5 M 10) i nhi bits HUVEC

compﬁﬁhb 1R hinbelcht ééblgje\%é Bet&8rtH RPOEQNDING: 2uamden Rint 8R&H!
9" pMto about 11) binding affinity foor hVEGF

compﬁ?% tHeSarﬁFnola%:%S§eq'§éHg%Eetlertﬁ imgsqgbagber than the

frnity of the antibody or antigen-binding fragnment

ooty {6 NERG 7 Shas AR g DB 6o e

speciifidé.'rﬂszin?ig VHGPERG RAL ohd!BPMofE SMhB iR roBBriks: )18, for binding
sa or a greater degree

to hVEGF 165 of about 107° M; 2) ks for binding to hVEGF+es of about 1.89 X 10°; 3) kq for
binding to hVEGF1es of about 1.73 X 107°; 4) binding affinity for h\WEGF s that is about
4.25 times greater than the binding affinity of Bevacizumab for hVEGFes; 5) inhibits
HUVEC cell proliferation with an ICs, of about 154 pM; 6) inhibits HUVEC cell proliferation

with an ICso about 56% that of Bevacizumab; 7) Kp for binding to hVEGFes in the range of
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t han Bevaci zumab when adm nistered at the sanme or a

| oner dosage; and 14) delays tunor growh to a
waep@eiofizexl size for a greater duration than BeReDUS2008680531

when 10 admi ni stered at the sane or a | ower dosage as

Bevaci zumab. In certain enbodi nents, an anti body or

antigen-binding fragnent is provided that binds to the

aonu TR P ARYSTRTT, 3, 1 OLRIY ARG o o
oo g Eb X3 100 T P Rk e o o o
o5 23D Do e 0 R R e A OB R 0 e
ot B B TR AV (805 e

about{\gbt%%ﬁzs q?r,%%e‘l_{,,?rfeg]o W%Z@m ' SMEi W2 %%&a%ogaqt%gﬁi&%rggment thereof
antigen-bi nding fragnents bind hVEGF165 with a KD of
for m¥BGFpi%) QAMREESS With B%YaQ'Wé%aéD OrhEdineeAthY EGfres; 13) inhibits tumor
anti bodi es or 20 anti gen-bi ndi ng fragments bi nd hVEG
growth a5 MNETPN-Of RIEresnt E@@P&Q@W‘ihdmﬂipﬁéf‘ t%ﬁ’@&ﬁmﬁe%%grﬁ@@r&wr%
and in still other enbodinents 50 pM In certain
than RBeMssiaLmeRtvhen atministaredal 88 seme01td lgwar gesagiengnd 14) delays
fragnents provided herein that bind an epitope on
tumorngre@hties spegified\sizel faps gmateretusatiqiathan Sevgcizirnab when
epi tope bound by Bevaci zunmab. [0017] In certain
admindstoiedi ahdite same beadowersodhes as Besatizyeab.binmgiriag embodiments, an
fragnents provi ded 25herei n bl ock binding of hVEG-165
antibady ca avE@EN-biedmgti@gmenhiscdrovided drat &inads doiedsames egitdpe on
WD 2009/ 055343PCT/ US2008/ 080531 VEG--R1 or VEGF-R2. In
hVEGEe¢stasl an antibody nempesing e aminolacitl ssjuencasdti fgemircSBQIIBINO:8,
fragnments inhibit hVEG-165-i nduced phosphoryl ation of
SEQ B NEGH, ISE® D NI0:16,ISE@ID MO 2ndediD¥NO3 8, ¢&EQ ID NO:19. In
ant i bodi es or antigen-binding fragnents bi nds hVEGF165
certaimof thede lKhdodiherits, taé ahaiesty ok @ntigértlbpratieignidnt Bindsalte same
| east ten-fold greater affinity, neaning at | east

epitoplort BVEGE,We fani ahtiBodpesmpridia@thelenik® aviotequbhddhsdt igth in SEQ
bi nd nWVEGF165. In certain of these

ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:20, SEQ ID NO:21,

SEQ ID NO:22, SEQ ID NO:23, or SEQ ID NO:24.

[0016] In certain embodiments, the antibodies or antigen-binding fragments bind

hVEGFes with a Kp of <200 pM. In certain of these embodiments, the antibodies or

antigen-binding fragments bind hVEGF g5 with a Kp of < 150 pM, in other embodiments <

100 pM, and in still other embodiments < 50 pM. In certain embodiments, the antibodies

or antigen-binding fragments provided herein that bind an epitope on hVEGF 45 that

overlaps at least partially with the epitope bound by Bevacizumab.

[0017]In certain embodiments, the antibodies or antigen-binding fragments provided

herein block binding of hVEGF g5 to @ VEGF receptor, which in certain embodiments is
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enbodi nents, the anti bodi es or antigen-bi ndi ng
fragnments bind hVEGF165 with a KD at |east 50-fold
wW@e@anss343 han the KD with which they bind nVEGMIBES200881080531
in certain enbodi nents at | east 100-fold greater.
[0018] In certain of the above enbodi nents, the
anti bodi es or antigen-binding fragnents 10di scl osed
i [ L . ' heavy, '
VEGI’-{}%H O Q/E}%ﬂfﬁ'ﬁ. 35 c%té}f% ehg)%&/n?{}ﬁé The gnt)(t}oorlb)e;,aor a”ﬁ@*_%”@wg.ﬁ‘ﬁ

heav ai n, ?iiniq or a 4dhe
ion.. | i . i .
oGBS ARt VBRI Red DefS B LR B R o P
embog i b & hockeichy Hrvns o g A TS BloPE BB s it 2 Ko that

cert

is at I%ﬁ d @irfglﬂgreatglﬁf qsl.%o %}t,an)e%qurég g%@r%%gghgﬁﬂblb&%gan%agy attfgas? 10-fold

15r econbi nant anti body, bispecifi ti body, humani zed
lower 43 0THRE) IR WTSNHcB Aty PR B ant Pigtgn of hese
bi val ent anti body, anti-idiotypic antibod or fully
embogimgiiis. die ABHRAFIes ¢ andgePRdBgHRAMRILE 9',”0':5\)(/ E&fﬁmfb\ﬁ'éﬁfaé{tf) at
anti gen-bi nding fragnent as provided_herein nmay be a
least B DiRaErdAy e KioNih Whishiin B@Pd MaVERR T A CSER0,
an scFy dinmer, a dsFv, a (dsFv)2, a dsFy-dsFy', an Fv
emboglimgiiieat leagt OHOIdprealer., a F(ab' )2, a ds diabody, a
nanobody, a domain 20anti body, or a bival ent donmain
[00184 it gelain/of theekoye embedimealsy thendyiipeienos antigaraading fragments
provi ded for inhibiting angiogenesis in a subject in
disclosea dereiree@roprisya ndehtrahgine aivignaagy shiid, 3 ybjheavy ehain, a y3 heavy
therapeutically effective amount of one or nore
chainaonta pbteay chairacanstp régiondi ingeefaagofdhes efnbadimssts, the
herein. In certain of these enbodi nents, the anti body
antibamlie saort angiganbindithgigadmergseompdssran IggES cenderd vggicmalnncertain
25vari abl e regi on conprising the am no acid sequence
embodigterftg)rthé antibodig? dis2idéadibraincrafdll gribodi¥€) In certain of these
2009/ 055343PCT/ US2008/ 080531 chai n vari abl e regi on
embo@ipigHts, Shé gniidtelyanayioe aenshosRadeaniodEtpdiyaidnal amitdd® | D
NO 5. In other enbodi nents, the antibody or
recon®iiidr @Rtittddyd bidpedifi@8mmIdldy CRIRNENi2ebaRibde R \ahiridiad antibody, labeled
vari abl e region conprising the amno acid sequence set

antibdd! bivaleRt SRobiY IMESEIRBHicZdntibddy, d?Fuldhumieh éhtldog{]‘.t In certain

chain variabl e region conprising the anmino aci
emboB RSB GR SRibobPhi dntigenDrteihd FPadiek Bt ad BroGiBed AbRdin may be a

enbodi ments, the antibody or antigen-binding fragnent
camelized single domain antibody, a diabody, a scFv, an scFv dimer, a dsFv, a (dsFv),, a
dsFv-dsFv', an Fv fragment, a Fab, a Fab', a F(ab'),, a ds diabody, a nanobody, a domain
antibody, or a bivalent domain antibody.
[0019] In certain embodiments, methods are provided for inhibiting angiogenesis in a
subject in need thereof by administering to said subject a therapeutically effective amount
of one or more antibodies or antigen-binding fragments disclosed herein. In certain of

these embodiments, the antibody or antigen-binding fragment comprises a heavy chain

variable region comprising the amino acid sequence set forth in SEQ ID NO:22 and a light
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adm ni stered at a dosage of 5 ng/kg or |ess per

adm nistration. In certain of these enbodi nents, the
wW@eaoplosidy3 or anti gen-bi ndi ng fragnent is adm nPGL/ESMA8/080531

at a dosage of 1 ng/kg or less per administration, in

ot her enbodinents 0.5 ng/kg or less, and in still

ot her enbodinents 0.1 ng/kg or less. In certain

. . . bodv of . ant | i .
chain ZBRR5 TED T parmBi et it Hoi Rk B0k Pl g g g Nos. i
t . at interval of . .once a. to. on ever WO .
otner gERI T ot AbHal sy 2pidEBafint Faeh Rl SO FREE A nedfphai
.or antigen-bindjng fragnent may be admi ni r bout
variati, (S0 SBRS BbloR riR S0 RenyBios S A SHS I Rl z1. 2.
nmont h, . or,_about once. every two nths. [.0020] In .
or24 @as'i’laﬂﬁgnt AR, Ee,g'%‘i%‘g%@'%‘ggmw a&g SPSE‘eQCFeQﬂ fqqg in
i sease associated 15 with aberrant angi ogenesis in
sEQ [ HS obveer Brsmba g isal TecAnEOR) SerCRBpING  RamaH
primate, canine, rat, rabbit, or _rrpuse(i)) in need
admirigigredait adnsges §f AGUHPHIESE BRh dNipSraioy o syiaikofdhese
t her apeuti cal Idy ef fective ampunt of one or nore
embogifgnip dne 3nHody r g EgrbPiREINg draomeghisradnigiskred gierdosage of 1
herein. In certain of these enbodi nents, the anti body
ma/kaer lags PefeatinbinistiaR). i alfreambedmenis@ 8 nag/ke av\eseraiidnn still other
vari abl e regi on conprising the am no acid 20sequence
embogistertt® P11HMy/ig SE@SED IINCerigin grpoginmenistthe alibpdy B ieatigen-binding
region conprising the am no acid sequence set forth in
fragmgEQs [a0midstered io the Bebjeeirhatipladimes, attahdntarval bloehycedr day to once
anti gen-bi ndi ng fragnment conprises a heavy chain
everywao inxdyities. r lagiedrincaripesesemigodimentsninecardioody seaniigeodirgking
forth in SEQ ID NGs: 20, 21, 23, or 24 and a |ight
fragmehamay varadatihisteresalmut oocga wsiek gatidue oace everpdtwa weeks, about
sequence set forth in SEQID NGO 5. In certain
once & midh, e rEbsut dideleeantwdoadyther ant i gen- bi ndi ng
fragnent is adm nistered at a dosage of 5 ng/kg or
[0020] BsceriaiNRrRBeaMehiz3 Adkiots Wre PaRidE3GERtkedtitiy a disease associated
adm nistration. In certain of these enbodi nents, the
with adetrahioghyicenasibiig 8 Bubjebdieng, 4 magieatani subpdbudHsdL4 Adman,
at a dosage of 1 ng/kg or less per admnistration, in

primafd, REAINEMRG Fa B o nfduse)TB/Hedd MerbSSSomidthg dbirfihistdring to said
ot her enbodi nents 0.1 ng/kg or less. In certain

subjeSIP PR} PRI Sally IR it dRaEht 0P bndBF hded aRivtidathr fanBgemBinding

iIs admnistered to the 5 subject nultiple tines at an

fragmeRfsedid@bscRfhePBiR e Ir@(r:g@éf n bPth@BE @n%%@?rﬁer&%graé;ﬁlgﬁrﬁb%y ok Bntigen-

certaln of these enbodi nents, the anti

bindirgl'ggéeggﬁéh}ggﬁfﬁhg%oé h@@v:}%ﬁaimriaﬁﬁe %mn%ozﬁp?rgsg\g; RBAMino acid

ut orice every two wee ut once a

sequefRBisR; fo%rirﬁgg-ﬁ Iﬁ)ﬂg)?%ﬁ% (IjémhMe{?%blgggB%é]rcoWrising r’%ge

cer_t aln e | rren_ ar e_ provi _ eat
amin B AR b5 869 AP 5 B gy o
oo oM TR LT e SR oo g RRHE b Ao
scio BRI SN A R el B e reon
comaSHET bR SEH, Bh s TaTe PSR FRRRR, SoBM iR ens

ri.abl e regign conprising the am no acid 15 ence
the anlifodly GF ARIGER-pHY BAREPDES ARSI IR0 Ph PTGk o less

regi on conprising the
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am no acid sequence set forth in SEQ 1D NO 5. In other
enbodi nents, the antibody or antigen-binding fragnent

W@ ovpHsBsexs a heavy chain variabl e regi on conprPGI/Is00$1es0531
am no acid sequence set forth in SEQ I D NGs: 20, 21,
23, or 24 and a light chain variable region conprising
the am no acid sequence set forth in SEQID NGO 5. In

per a@ﬁ@g@aﬂo "Thlc%rﬁﬁ% eé%r?@ocﬂh%ﬁfﬁ,}&ea%rﬁ&%géf?rggeé’tbinding

ngi's hethhe

oo sﬁ@%‘?igt%geg@;f@ésag%gzm@g&d R
oA s B P PP b

n h r, anti
cerai regia?@ﬁv”?wotg tﬁ?%ﬂﬁveq?@%ﬁé%nbﬁaéwﬁé&%ni%n B iwt%?d to the
8 dm n| strati og, g% er 25enbodi nent ?
SUbJeﬁtdFR'a 'srtmreésag angpigrvahokenae a m@rO@ﬁJ@aaWwﬁtr&omhi h certain of
or less. In certain enbodi nents, the antibod g
thesecﬁm%wm@@ﬁ @PMF'WW%@W@% bingingfragrmatt shay] admipistéred about
subject nultiple tines at an interval of once a day t
once gﬁ@@kew op%eyﬁmtt\ﬁg Wepks, @abopbonred MoRty er about onceé every two
enbodi nents, the anti body or antigen-binding fragnment
monthfay be admi ni stered about once a week, about once
every two weeks, about once a nonth, or about once
[0021ékreqeytatmm5®dimen§5 netoRiz]are peavides far eajingi areinti@mmatory disease
nmet hods are provided for treating wet acute macul ar
assoairige wih ME@mn signalitigdb et subjace t 4. g.o p amanymaliaraswhjdgt eoeh as a human,
(e.g., a manmal i an subject such as a human, prinmte,
primataacaniege, ragtrabiglobimtouserinmeed dereof cosmatistrigeadmainistering to said
conprising admnistering to said subject a
subjettreethapmneuticaly leffeetfiviecarh owe chope ot mofe anmiédbodiesnramtigen-binding
anti bodi es or antigen- 10bi nding fragments discl osed
fragmeeatsadistioded heesihaiimcatain bekhese shnbddiments thé hetilaly idp adiigen-
or antigen-binding fragnent conprises a heavy chain
bindirngfagnivdre cORDIioss & 08V changviridlardgiun cobnshisiroe aeens atid
forth in SEQ 1D NO 22 and a light chain variable

sequdre@isenfor®ip SED MUNDER ahd & dgichdirseaidercegdatcofpiitingithe
SEQ ID NGO 5. In other enbodinents, the antibody or

aminc@adid g@dihéﬁc@@eﬂﬂ)r%ﬁ@mm RO InScﬂﬁeraerﬁ@@BIMeﬁl'%ath@ antibody or
vari abl e regi on conprising the am no 15aci d sequence

antlge?ﬁl?)lnéll%tfﬁégkﬁ'énﬁ&&nbr%e“s!@h@&/y chin \?a?’labl‘érreél@n %B%pﬁshg@ﬁﬁ amino

chai n variable reglon conprising the anino acid

acid s%agé’ﬁft‘—ﬁ@et%% hEEQ 1h NRESY 122, DY 3. 24|e{hoc§d§h'7i'cﬂ in variable region

mbodi nents, the antibody or’ anti gen-bin ragrrent

compgg n'?% é}hﬁ%f%{cﬁ}js%eﬁcéjgéﬁgﬁh ?{ EQWB/N@ 507|n B8R &in %‘?ﬁ%odiments,

ni stration. certain o ese enbo I ments

the diggée%xc.afedwm \QQGF%&QHHQ rh@%ﬁfb'id éﬁhrﬂgn?%ﬂrﬁgfsr ed

osage per adm ni st I'on

sclerogieﬂgé c?n(? rﬂgggétﬂféﬂbép@m?orggy/ 5|ge£’ e oFﬁ&pm%nqn chti’F' In#bodlments,

éss
the antibody or antigen-binding fragment is administered at a dosage of 5 mg/kg or less

per administration. In certain of these embodiments, the antibody or antigen-binding
fragment is administered at a dosage of 1 mg/kg or less per administration, in other

embodiments 0.5 mg/kg or less, and in still other embodiments 0.1 mg/kg or less. In

-10-



10

15

20

25

certain enbodi ments, the antibody or antigen-binding

fragnment is adm nistered to the subject nmultiple tines
wa@eooansi3m: er val of once a day to once every tweCHDS100&080531

In certain of these enbodi nents, the antibody or

anti gen-bindi ng fragnent may be adm ni stered about

once a week, about once every two weeks, about once a

certa@%ﬂ%&gﬁéﬂ%gg#%plig%@éﬁ\ég%ﬁ%g@gf&%é rst %inistered to the
suoie§ TP BT 4 A S ﬁ{ A ?S@d%%%vs hgRe rﬂﬁrgﬁ% ninertain of
these&m%rgeétgatﬂpﬁg?b@ or a]ngggn f)u Cf%ﬁgiréj%} may %%%mms’tered about

t her ofc rising.admnjsteripg to sa ubj ect a
once btk el BBe SV 1k regk. ARgHhandsra BiRgto Pt A onde every two
anti bodi es or antigen-binding 5 fragments discl osed
ONtferein. In certain of these enbodi ments, the anti body
or antigen-binding fragnent conprises a heavy chain
[0022] 5y GeslgireerpefiBR Niso st s e Pffé/ i fAbLreRlNg V&%(ﬁ?ﬁ??d@a%@r
forth in SEQ ID NO 22 and a |ight chain variable
degef}%@ﬁ'%h”db@l‘?ﬁ“ﬁé?wplaﬂ‘é’ B @i 3%’19&& &19-s 8 fAsHraliaesulient SHCh as a
SEQ ID NO 5. In other enbodi nents, the antibody or =
humagnplirgaie. eamer. ngt rakkiinenhoesmpn ngﬁtf@rMQOmpawag @dministering to
vari abl e regi on conprising the am no 10aci d sequence
said sgibject athdfapeutisaiy effochcs amountaf ongPr negre 2atibettie o anjigen-
chain variable region conprising the am no acid
bindingdtagsnerds distlobed hereim I18EErtAID dlithase ambagimenltisnthefantinegdyeor
enbodi ments, the anti body or antigen-binding fragnent
antigdrdbbintlieg fragment s@sprisesanipesygtobainhatriable regivheomgrisiogitimg amino
cyt oki ne, or chenotherapeutic agent. In certain
acid segbecbens farth infBEQ@MD NGRS aod adight ¢erin banedilengpgiarecmer ising the
is adm nistered in conmbination with or linked to one
amindlacid seuence renialrihan SEEUID NCef et sther emisatitants, the antibody or
enbodi nents, the subject is subjected to one or nore
antigerdiginding malgnichecénpridds g0y etdinegiriabieregidn son@iisial the amino
tunorectony or anticancer radiation therapy. In

acid SegLémdasct RradinBE $D NAdre2@ 21|, PR 2arardind Ilg}ﬂ@hblhﬂ/@lnale region
fragnent is admnistered at a dosage of 5 ngy/kg or

comphi§IR§ tREAMABECH Sdduht®Bet fbith #ESE@I ID ND:5t hESErtain embodiments,
enbodi ments, the anti body or antigen-binding fragnent

the arﬁt%o@?@’r thﬁje%ftﬁﬁ’dlﬁé fr@gﬁh@ﬁﬁg%dﬁ%éteﬂed@@k&oﬁbe'o‘?%%@ﬁgﬁ or less
adm ni stration, in other enbodinents 0.5 ng/ kg or

per a{irﬁﬁ'n%rtrafj}é‘r‘iJ lnrbe?faH of tﬁé@ém@&@%hﬁﬂ*@arﬁb&dﬁg/ KQtigh-binding

certaln enbodi ment s antib

fragm%ﬂ |E:%th"ﬂéﬁg % d &@é&ngﬁrbtr 1'rﬁ%/§1196} fé's§§FF Ed?mh%trfaIHSn dn other

ect nu e ti s at a nterv once

emboaf?ﬁeqﬁ?ﬁ%r g)klﬁ%ﬁ L%dem dé?lll%ﬁ{etr% afm% g/#«r:j or less, In

or an

certalﬂ%t;%% rﬁ‘éjr% n[hétaﬁfl@(giy %%Elg@ﬁqﬁﬂd%g%ﬁfnen?%oég |ﬂ,§ ed io the
every e Wwee once or once

subjegt rﬁﬂl}/plg%e@eﬂ IHsiﬁterval of once a day to once every two months. In certain of

these embodiments, the antibody or antigen-binding fragment may be administered about

once a week, about once every two weeks, about once a month, or about once every two

months.

-11-
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WO 2009/ 055343PCT/ US2008/ 080531 [0024] In certain

enbodi nents, a kit is provided conprising one or nore
wa@pioplosidiees or anti gen-binding fragnments as di BCT/0S®08/080531

herein. In certain of these enbodi nents, the anti body

or antigen-binding fragnent conprises a heavy chain

vari abl e regi on conpri si ng the am no aci d sequence set

[0023:| @g%egtﬁh{;%nign;p%ibgngon}%ﬁo%é aC| éifggtge . l faseolgiated with
ncredste VRSt iohal Ry iR (e 5”3?5?%@%% by éﬁ%v% b AR Phfhan,

oo A ST 10 80 00 SNt
0 ac

subleit iEFE LEY EUPERVS A SERa B Swegetop?e A ffes 2 anigen-binding
iragmBE GRYGRORIRSO i BUBel Bioa TRameTmiT DA ey O antien

fragnents and/or for utilizing other conponents of the
binding ffagn[‘%ﬁgﬁnpf'ﬁe%%h?%YYrP%%ﬁ I{eglongzg [$N9he ipguRe acid
are provided that encode the am no acid seguences set
sequengetsgt forthIESECHINGE-22 and a i'ﬂhtc@latf‘a\ﬁﬁ'aglel"fég'on comprising the
~enbodi nents, vectors are provided that conprise these
amingafi¢ ﬁa@ll@@?isée@ﬂhafh@EiCh'Q:@Qi%i I Gbereamiodivaniseifesantioody or
host cells are provided that conprises these vectors.
antigambipding dlagmenbernpiisess heawiebd ariablespgionicae@risivg the amino
expressing one or nore of the antibodies or
acid sequengensabiferth inSHEQ g MNEw20, @15 88.09 6 ansr zlightiehain variable region
culturing these host cells under conditions in which
comppsihg thecare i adessezneode aef foltile irrSEQHDANE@S. dn certain of these
anti gen-binding fragnents are expressed froma vector.
embotimerds,ttae ankdoly dir matigen-binbiag paigyrent fueiber dersprises\vd cagugate that
herein are operably associated with a pronoter such as
is eith@r @Nbkiproytakirey, or othemateetapeutid agadr tracertambodbdiendnss, the
host cells 20conprising the vectors provided herein
antibcdlyeor @ntigers Binb Mg taRim e & sdneiaistered Hocmbihaighewitrabminked to one
enbodi ments, pharmaceuti cal conpositions are provided

or moP@@lﬁerﬁ@tﬁ’@fap‘éatl@ﬁgerﬂé deRtafNémbedimeatsOthe subject is subjected to
anti gen-bi nding fragnents as di scl osed herein. In

one of Aok@hdifdndl T Sp&ie QddERINESS sUCh&sCRRREA ithirmefcldafy Hrednti-
conprises one or nore physiologically tolerable

cance? QAR thErapy N I 8Erkh Bridod GRS 16EBAGEIHH B %ntlééheblﬁﬂiﬁg

or nore physiologically 25tol erabl e conmponents may be

fragmgﬁflagﬁngﬂét%rémé}re{@&%@b'o@ 3lrhy/kG6F RRE BBl S8aRAidia86S. In certain of
these embodiments, the antibody or antigen-binding fragment is administered at a dosage
of 1 mg/kg or less per administration, in other embodiments 0.5 mg/kg or less, and in still
other embodiments 0.1 mg/kg or less. In certain embodiments, the antibody or antigen-
binding fragment is administered to the subject multiple times at an interval of once a day
to once every two months. In certain of these embodiments, the antibody or antigen-

binding fragment may be administered about once a week, about once every two weeks,

about once a month, or about once every two months.

-12-
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adj uvants, excipients, or non-toxic auxiliary
substances. In certain of these enbodi nents, the one
w@eooasB4physi ol ogi cal |y tol erabl e conponent s P&lyUS2008/080531

conpri se one or nore antioxidants, which may be
sel ected from net hi oni ne, ascorbic acid, EDTA, sodium
thiosul fate, platinum catalase, citric acid,

st ej_ne I cer ol i oql i G

[0024@&(1 ée‘f’l'a{h %rp{)%#fﬁ%h%ét g NE %rtogf)ggg gé@%lé@p%ﬁgﬂd{ WOé? gatlbodles or

hi"osor ["at'e
a0 B DL AN, AR Sh Spf B Bmbl, e
antibdg&?glf%:gﬁil %ﬂ?ﬁ@é{é\gﬁfa:gﬁ]e&p?ggr/n{%h% s;%\ﬁée%\}ggq%gﬁdﬁ{a%fjea}eb%ﬁ c%fmprising
e o A B 3o AT S B S s R EHa 5558l regon
compIgRG SAAT IO SSaDRT BPUIAL B SERIDINGS. dn Rt TR erts, the

_variable region conprising the am no acid sequence set
antibgdyrqr Anfigersefding ff@@.ﬁ%ﬂt 8%‘885991 e \AdiaPlepiegion comprising
region conprising the am no acid sequence set forth in

the argjng aciy $equsnce pelderl in eRPJBIWeHES, 21 178, and4 e light chain
~antigen-binding fragnent conprises a heavy chain _
variabje Fgids) eomiffirththeAmine eridgeareneesaidoritindPE@ a8, deeertain
forth in SEQ I D NGs: 20, 21, 23, or 24 and a light
embogimgnts.iae kidirder egnprisasongirucipngfor keingrife antdsidees or antigen-
15sequence set forth in SEQ ID NGO 5. [0027] In certain
bindingriragienis asg/ot tes utikznmétheneoroponemiseofdhe kibodi es or
anti gen-bi nding fragnents as provided herein in the
[0025ineriact emeodimeatsirpdlycaciesiides are proggiednigataendode teeamino acid
associ ated wi th aberrant angi ogenesis, an inflammatory
sequalicee asefoeth F0EEQY IBAN @6 24 blarcedanin cingy engleotdsests, @ttors are
i nfl ammat ory di sease associ ated with VEGF signaling,
provideel thaicednepriz@aesd polyrilepitides tandin céitaib@thiet embodiments, host
reti nopathy, or cancer associated wth increased VEGF
cells &egnalidewthascanpndcdatesd s, IMcaredih ambogirfzees, Mbeds are
the anti bodi es or antigen-binding fragments discl osed

provideRr feF ExRessify Ove 8flofeddf tHe aniibdidteort driigemmdinef fragments
di sease associ ated with aberrant angi ogenesis, an

disclos8él harsbpExtiing @RER 15%S 86lisatrRr WbhditicHaah iwdith polynucleotides
angi ogenesi s, an 25inflamuatory di sease associ ated

encodihg the\drdbodics Bﬁhﬁﬁ%n-mﬁ&in@ﬁbl@ﬁeﬁﬁ%*é _ep@e8NREMAtd Ridtor. In
diabetic retinopathy, or cancer associated wth VEG-

certaiﬁ!e%B%Jldirﬂ&té,ethQ Polyﬁu&é&%& RIS b érlafi@)%?‘elf‘bgﬁas}é%@ited with a

St ghal I ng relative to non-cancerous ce

ron e o B8 PR Sy S EA R ot o
comef I SRRl A B RANG 0 o

[0026] In certain embodiments, pharmaceutical compositions are provided that comprise
one or more antibodies or antigen-binding fragments as disclosed herein. In certain of
these embodiments, the composition further comprises one or more physiologically

tolerable components. In certain of these embodiments, the one or more physiologically

tolerable components may be one or more pharmaceutically acceptable carriers, diluents,
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[0030] Figure 2: Biacore analysis of XPA 10.064 |Ig&

bi ndi ng to hVEGF165. [0031] Figure 3: Biacore analysis
wW@R00¥@%5319D. 072 1 g& binding to hVEGF165. [ 0032PCHUSINE080531

4: Biacore analysis of Bevaci zumab binding to

hVEGF165. [0033] Figure 5: 1 nhi biti on of hVEGF165

bi nding to VEG--R1 by Bevaci zunab (BML), 10 XPA. 1

ad]uv%@%céfé@&& ?183’%8?1 t XI(Q éﬁ@é %%ﬁélta@éc%ggﬁ Cgﬁg'{f;'b? %te' e%\oo%fiments,
the o 6 fgl)gfesoqyéf%%@v%%@eésf’t S0 ﬁ%@ﬁ%g&@@%&@%@om

ant'Oﬁ%“%%%f(P@méng%le%fmmq@gvmsna%rpr%% doteg s

: 5 4Panel shows, th PA, 10
th'OSL%P?ePP ”E%G\%ta@?% ”ﬁj‘% {3 @QB’%‘?@&H@P
nucl e P D shows the

thiosqr iU NAEE o guan e, EH&vl@ﬁ%ﬁ fexﬂa oRPER)e: @@ﬂf%@f%on?g%late
col ocal i zati on. [0037 ure 9: Co-laocaljzation of

L'kewmA'Wr@weraﬁad'@f% '8 UDOd arfoProxided farHphkitipg exiggtion and/or
staining with XPA 10.072. Panel B shows staining with

preveqfimpdegradatingr|VRGTs RENIA B H dhepitipodion i patigenpading
Panel D shows the nerged i mage, where reater .

fragmﬁﬁbéh@ﬁepyprwﬁeﬂ@ﬁrel@ﬂﬁléato@e@élnwalanﬁ@ﬂ - nowsEin
Figure 10: Inhibition of HUVEC proli feration by (A)

embogiprents) . tos antipdy ok ratige)-bixging TRI0TED! faGe in tyg composition
2009/ 055343PCT/ US2008/ 080531 [ 0039] Figure 11:

compiisasad freanty aifairaviatte regton conuisingtthe aatnacid sequarGr sgbforth in
| eads to an increase in phosphorylation of VEG-- R2.

SEQ [ORI022 &dya tightichainTvasableeneyioofcorpvBERy tv mired altic eequence set
titration of hVEGF165 plus Bevaci zumab resulted in a

forth idSHE@ A3 AO:5. VEGRe REMpbdisehty; yHeadintiody Bf afkEh-bindjong &éagment
13: XPA. 10.064 (064) and XPA.10.072 (072) 1gQ&X2s

comptigdd 3 htahWdHakledriablen@givaccophispigahy batinoacio teyligeice 82t forth in
[0042] Figure 14: Visual scoring systemfor Mtrigele

SEQ D Ng8:205-2a128, @3 20fangadiyhs cledie vAridisle Begidrec@heding the amino acid

sequence set forth in SEQ ID NO:5.

[0027]In certain embodiments, the use of one or more antibodies or antigen-binding
fragments as provided herein in the manufacture of a medicament for treating a disease
associated with aberrant angiogenesis, an inflammatory disease associated with aberrant
angiogenesis, an inflammatory disease associated with VEGF signaling, wet acute
macular degeneration, diabetic retinopathy, or cancer associated with increased VEGF
signaling is provided.

[0028] In certain embodiments, the antibodies or antigen-binding fragments disclosed
herein are provided for use in the treatment of a disease associated with aberrant
angiogenesis, an inflammatory disease associated with aberrant angiogenesis, an

inflammatory disease associated with VEGF signaling, wet acute macular degeneration,

-14-
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[0043] Figure 15: Matrigele plug assay show ng the

| evel of angi ogenesis inhibition in the 10 presence of
w®eaaosBuwsab (BM 1), XPA. 10. 064 (064), and XPApADUS88/080531

(072) at various dosages. [0044] Figure 16: Inhibition

of angi ogenesis as determ ned by Matrigele plug assay.

Nunbers are the nean of results fromtwo blinded

diabegéeé;ﬁ@at n,gpgrfgﬂ(i&ea{%séc?{eg %&%@éggl Ilﬁ@'%*q Q%chr;exhibiting
incregsgh X Eief B@Are& e %&9%%%% ?:-% 054 (5

mg/ kg); (1) PA. 10. 072 (1
nglkg) (K) F

[Oozgiﬁigu 1tA ?/fcp'%§317\%gtﬁglgﬁéglgﬂ§ %a%cﬁyg y(‘éﬂ:ﬁ% qgé light 81a|n variable
regioriG S ZBF TS XS o%%ﬁ B é&%‘@z&i‘uggﬁsz ot

1003035t 21 Hprc CaFVES s Re). KoUMLIOSEBIINg CORKECirgur e
18: Inhibition of HUVEC proliferation by XPA 10.064
031l eress isacse AnglypR 8 KE AL A1 1962 inding o hY BT
Figure 19: Inhibition of HUVEC proliferation by
[0032)iFigurens (Riacag anglﬁlsw&eva%w%glad 9980 BYEGses( #' s
1-4). [0048] Figure 20: Inhibition of HUVEC
[0033prighier &irlakibitian loh N'KEAF 16 bowinge VEED-Fovie BevagizuswbaBit e,
assays (#'s 1-4). [0049] Figure 21: Inhibition of
XPA. HREE andofRA.¢0 872on by XPA. 10. 064. 07 | g& over four
separate assays (#' s 1-4). 5[0050] Figure 22:
[0034] Rilguts &:ilomibidibn BIUWEEGH 68 lbi fdéroatbi \GrG ByR 2638 d\cimunabd BM1),
| g& over four separate assays (#' s 1-4). [0051]
XPA. 10.064,@n@3XPA.ndioBRL i on of HUVEC proliferation by
Bevaci zumab 1 g& over four separate assays (#'s 1-4).
[0035] PiQbR)] 7:FArglysts &F4VHGHpepiiopss dbutdbrBepaciturialy BMDN by
XPA. 10.064.03 (.), XPA. 10.064.04 10(), XPA. 10.064.06
XPA.((%;)GMEO’S&LJ,&H&@Q?,QXQ(WQ (PA. 10. 064. 10 (.), XPA 10.064
, an
[0036] Figure 8: Co-localization of XPA.10.064 and G153-694Panel A is shows the

staining with XPA.10.064. Panel B shows staining with G153-694. Panel C shows
staining with a nuclear dye. Panel D shows the merged image, where greater intensity
(white) reflects colocalization.

[0037]Figure 9: Co-localization of XPA.10.072 and G153-694. Panel A is shows the
staining with XPA.10.072. Panel B shows staining with G153-694. Panel C shows
staining with a nuclear dye. Panel D shows the merged image, where greater intensity
(white) reflects colocalization.

[0038] Figure 10: Inhibition of HUVEC proliferation by (A) XPA.10.064 1gG2 and (B)

XPA.10.072 IgG2.
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Bevaci zumab (x, *). Results for each anti body are nean
of four separate assays. [0053] Figure 25: Inhibition
W@B00A07343 unor growth in vivo by XPA. 10. 064. 06PGIUS2008/080531
Bevaci zumab through day 24. (.) 0.5 ng/kg isotype
control antibody; () O. 1 rTg/ kg Bevacizumab (*) 0.1
ng/ kg XPA. 10.064.06 Ig ng/ kg Bevaci zunmab;

[°°39i*l"9§'&e s th%nﬁgﬁx%eﬁgw @6 @é%?‘?ﬁba(f Bh" BIERER, teads to an
incredsg! 'Rwﬁﬂ%%x'ﬁ' X "%%ﬁi{zﬁngfsb?gvf ﬁy?n 5?334]byF' e
0040} EiBL " @3?9%@6@29&5@}/@%%& pgbst 0y SFHVEGF L plus °
BevagiieP BoVE) mﬁ%creﬁe”%/@%%%%ﬁw%%hgﬁ 08 | gc,
rooary ere J it FEBEL G ani il 6 672 BBl o e R B o

, Flaure 27: I nhibition of A673 tunor grovvth in vivo by
inducsgBnagphepAatss o Felaei zunab t hrough day 31. (.) 0.5

/ kg isotype control antibody; ()

[00425;%'95@ Hinapial eqring systeqr fey Matiigef épd}@@ @(aﬁﬁ% of(eachgcgre 0 to

n‘g Bevaci zumab; () 0.5 WO
3 are 300WN.055343PCT/ US2008/ 080531 ny/ kg XPA. 10. 064. 06 | g&2;

ﬁO) 5 np/ kg Bevaci zumab; and (A) 5 np/ kg XPA. 10.064. 06
[0043] Gigare ¥o:MaEIIB plugRssaYishawingt the drysl plgangiggsnepio BwYition in the

Figure 28: Effect of antibody methionine oxidation on
presehwECHFBeBmcizuNHbnGM-A), XBlAat® Pe4 (i) yaridsXA. 18X21072)6x4 various

bi nding to hVEG-165 in the presence or absence of
dosagest hi oni ne 5oxi dation. B. Biacore analysis of

XPA. 10. 064. 06 bi nding to hVEGF165 in the presence or
[00443Bigarect5: di hilbiEd i bbangiegemesdadsi datermined by Matrigel® plug assay.
Numbers are the mean of results from two blinded scorers. (A) no cells; (B) DU145 plus
aKLH; (C) Bevacizumab (0.1 mg/kg); (D) Bevacizumab (1 mg/kg); (E) Bevacizumab (5
mg/kg); (F) XPA.10.064 (0.1 mg/kg); (G) XPA.10.064 (1 mg/kg); (H) XPA.10.064 (5
mg/kg); (I) XPA.10.072 (0.1 mg/kg); (J) XPA.10.072 (1 mg/kg); (K) XPA.10.072 (5 mg/kg).
[0045]Figure 17: Inhibition of A673 tumor growth in vivo by XPA.10.064 and XPA.072. (1)
Vehicle only; (2) 0.5 mg/kg XPA.10.064 1gG2; (3) 5 mg/kg XPA.10.064 1gG2; (4) 0.5 mg/kg
XPA.10.072 1gG2; (5) 5 mg/kg XPA.10.072 19gG2; (6) 5 mg/kg CHO.KLH 1gG2; (7) 0.5
mg/kg Bevacizumab; (8) 5 mg/kg Bevacizumab.
[0046] Figure 18: Inhibition of HUVEC proliferation by XPA.10.064 1gG2 over four separate
assays (#'s 1-4).
[0047] Figure 19: Inhibition of HUVEC proliferation by XPA.10.064.03 IgG2 over four

separate assays (#'s 1-4).
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[0057] Figure 29: Effect of nethionine on
XPA. 10. 064. 06 bi nding to hVEGF165 fol |l ow ng thernal

W@ R00e8ss3axi di zi ng conditions. A. Biacore anal yBCHUS$008/080531
XPA. 10. 064. 06 bi nding to hVEGF165 fol | owi ng thernal
stress oxidation. B. Biacore analysis of XPA 10.064. 06
10bi ndi ng to hVEGF165 foll owi ng thermal stress

cossfEh B TS, LSBTGS0 T s BB Tabr 1

finit o VEGF165 fol |l ow ng oxidation. A ELISA
Separ% aﬁ?‘??’% o q)‘& A. 10. 064. 06 bi ndi ng to hVEGF165

l°°49i$'gai?v‘%ﬂ3%*9 6ol HP YR OaEten PYACEA, 1 Peh 87 4B 208 eur
XPA. 10. Og# 9 bi ndi ng to hVEGF165 fol | owi ng oxi dati on
Separgie I5%aKt 5t 1S ress in the 15presence or absence of

t hi oni ne. ture of
[005 ﬂ%@%é&h'wh% S MR FrBiSTationiy XA foBabisaz over four
pMXSP117. The XPA. 10.064 heavy chain plus Iight chain
Separa&%%ayﬁm@sbﬂg has the same structure, but with the
gene instead of the neo gene. A Circul ar

[0051iF'QHEﬁ 24t dnhilgition phidV EseRy ngﬁfadi'@ﬂ by Bevariceirh @2 guartipen
with Xbal . 20[ 0060] Figure 32: XPA. 10.064.06 heavy and

Separﬁtegﬂlﬁsatﬁﬁif‘nﬁﬁ riabl e regi on nodul ar expr essi on
vectors. A Structure of heavy chain vector. B.

[0052%Figuest 24 dnfaibition ghilUYE&i proliietation by EFPAI Q.884 DBSERXPH. TN064.04
[0061] The follow ng description of the invention is

(A), XA 4 Dy61 e Tle A PACT 0.06416T (4t XPAd0itbds! CefeihoxP A At064df), and
the invention. As such, the specific nodifications

Bevacdizgoals 6 d). dresutietforteachanfbatynet moeah efdoli sapaedie ansaysn
the scope of the invention. It will be apparent to one

[00533KigLitec2b:ilmhibitibre 0BAG73 tuator\gaowibus vaqloyvdt Aend 64 OBamges,
and nodifications nay be nade wi thout departing from

Bevadihemais thpeughf ddyn@4. i (8 er8 ingrkg isatgoe toritl enitheydyt OWHI0.H hrag/kg
such equi val ent enbodi nents are to be included herein.

Bevadrmay;i (&t 0.0 msg/k$ KPAGR).Jdve0d RJG20\l N5 afpkE Bedddiaumsatana) 0.5
used herein: ADCC, antibody-dependent cellul ar

mg/kg XPA.10.064.06 IgG2; (o) 5 mg/kg Bevacizumab; and (A) 5 mg/kg XPA.10.064.06

IgG2. Arrows on X-axis indicate dosing days.

[0054] Figure 26: Inhibition of A673 tumor growth in vivo by XPA.10.064.06 and

Bevacizumab through day 28. (e) 0.5 mg/kg isotype control antibody; (V) 0.1 mg/kg

Bevacizumab; (¢) 0.1 mg/kg XPA.10.064.06 1gG2; (m) 0.5 mg/kg Bevacizumab; (A) 0.5

mg/kg XPA.10.064.06 IgG2; (o) 5 mg/kg Bevacizumab; and (A) 5 mg/kg XPA.10.064.06

IgG2. Arrows on X-axis indicate dosing days.

[0055]Figure 27: Inhibition of A673 tumor growth in vivo by XPA.10.064.06 and

Bevacizumab through day 31. (e) 0.5 mg/kg isotype control antibody; (V) 0.1 mg/kg

Bevacizumab; (¢) 0.1 mg/kg XPA.10.064.06 IgG2; (m) 0.5 mg/kg Bevacizumab; (A) 0.5
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cytotoxicity; AMD, age-rel ated macul ar degenerati on;
BDS, bul k drug substance; BM 1, Bevaci zumab; CDC,
w@e oovplsssent - dependent cytotoxicity; CNV, chor oPCHIUS2008/080531
neovascul ari zati on; COPD, chronic obstructive
pul nonary di sease; DF, diafiltration; EDTA,
et hyl enedi am net etraacetic acid; Gw, Good

mordZPH Bedoe %ﬁ? f‘@ty%f@%iﬁo%g. e ﬁiﬂ%?ﬁ%ﬁ“ (] DR K. 10.064.06
. H C,. il [
'962-23%%“%%3?%?33/@3'93*’%@&%@9 dfWiran VEGF, MoB, Naster Cell
X ;. EGE. . ' VEGF:, P L :
o056l 8 et P2 PRy mpinioHae BRPRIEN G0V ER o R - Biacore
analygfs of Xy (o8 o Gie ERae i T Ehesichar capoineiiethionine
Xl 8, Bsoronanstil KA. Hoars-op mitsin e MR p/ g8 presence or

cross-reactivity. Definitions [0063]The term
absencg i MRIIPRING OX{{8EAN her ei n i ncl udes any nonocl onal
anti body, pol ycl onal antibody, nultispecific anti bOdP/' .
[00574Fignres '&fgpbof(rﬁetmnmqn ARA9RfHQeindipg il §V EG Faes following
specific antigen. A conplete antibody conprises two
thermngg@ss(gx@im@ eenditfons. 1A Ghacochanalysis PaERAJIOHE4HAP RiRding to
consi sts of a variable region and a first, second, and
hVEGHisrfellayding thenmnak sigpiss @xidaion.eB eBianorei agiaty sishaf X A 6986 4.06
of a variable region and a constant regi on. Mammal i an
bindingdah E§ifaisafollewisg thergwi stress axidasipn irbtheqaresencard methiamide.
manmal i an |ight chains are classified as y or K The
[00583RigLteoBlY: Hifest af mathiopiveepan XRAL0.A84e06slinding fafftriity fof hVEGF 165
consi sting of the second and third constant regi ons of
followingooxidstioy. @h&LIGA hoaipsls bb¥BANE064.66 bindinbfto H¥EGFIgIifoltpwing
25Each arm of the Y includes the variable region and
oxidafiorr Isy theamnal sureiss irethieqiesdnce o8 iabgérecelud avgthioide. B. ELISA analysis
2009/ 055343PCT/ US2008/ 080531 chain bound to the
of XPRai.@8a.@6 binding a0 8V EHF, &&dlicwisg ofidatich totrenicg Rtresdhmi the
The variabl e regions of the |ight and heavy chains are

preseh€s Boasddke of Alettadtiihgen bi ndi ng. The vari abl es region
in both chains generally contain three highly variable

[0059? Piggfe saldir@iur8ef GNP RNBI0bahehYy &6die bisigROcHROV &G
) (light (L) chain CDRs including L , 5 LCDR2,
MxSEd 7L GIR3( p €808 4 kv BadiR hi EHeiniGdier 119 has the
P HCDR2, HCDR3). CDR ¥ p@@"_ﬁ‘@ Fhw
same structure, but with the hisD gene instead of the neo gene. A. Circular structure. B.
Linearized structure following digestion with Xbal.
[0060] Figure 32: XPA.10.064.06 heavy and light chain variable region modular

expression vectors. A. Structure of heavy chain vector. B. Structure of light chain vector.

DETAILED DESCRIPTION

[0061] The following description of the invention is merely intended to illustrate various
embodiments of the invention. As such, the specific modifications discussed are not to be

construed as limitations on the scope of the invention. It will be apparent to one skilled in
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boundaries for the antibodies and anti gen-bi ndi ng
fragments discl osed herein may be defined or

w0 deansBieed by the conventions of Kabat, Chot hPEr/Us2008/080531
Al - Lazi kani (Al -Lazi kani 1997; Chothia 1985; Chothia
1987; Chothia 1989; Kabat 1987; Kabat 1991). The three
CDRs are interposed between flanking stretches known

the af el &?‘L@%"%@ﬁ A T %ad Pbla ey PR gt Bl

depafi INEIRG Poudp! Eriabiap EHACET ﬂ@%sw@aﬁﬁ%t"SE«%P."eégh%m
vari ous effector functi ons.

emboﬁm%%g etg%t r'@é%{g%c’ é‘?{glﬁ"to cl asses based on the amino

aci d sequence of the coEs!t ant .region of their heavy
chain. The fi ve maj or U i sotypes of

di es gD, IgE, | d I which are
l°°6@§%§)?'%tﬂ@ﬁ grdipne i jreisren® BD L gty %p%ﬁampce"ular
eavy chai ns, respectlvely Several of the maj
CYtOtQ%fﬁ”Vb?)MP agerilaied gpacuianegeneeies BERpAUisdwg Sé'QEtﬁ”%% BM-1,
gGl (yl heavy chain eavy chain), 1gG (y3
Bevaﬁggog,b c@%@rﬁomm@@”W@%gaﬂt}F%ﬁ%'ﬁ WY; ﬁWAICh@E&’l'd%eavy

chai n) 053 heavy chain 0064] An_anti bod
neOV&ﬁﬁU@ﬁia@@n C@%’rﬂj i g@ﬁi’@ﬁtlvq pemepar disgases DFb@“@B'UéK@”';
conprises two 20antigen-binding sites. The two anti
EDTAvieHuiangdisimieeieirageaic adids 6MMdSeathidaawaliyeng Paacticess AMA
may each bind to a different antigen, in which case
humanzetizneudeciyibodiesrtt iCg bydiophebbia inté¢raqipreehroingtography; HUVEG,
characterized as "bispecific.” [0065] The term
humahambilgahvdin eddotyelial agivdMEGR SunsedVEEFEMO B, dastes Gadl Bank;
anti body fragnent such as for exanple a diabody, a
mpk, Fraikg; an\EGF,, marifg ABGF2 PDaphd&mdcodgreenits; RK,gihatrhdcakenetics; RA,
25stabilized Fv fragnment (dsFv), a (dsFv)2, a
rheuntatsigegintitis; RIAFaddeMundpfecipitation; diFs ultfafideatioMO/EGF, vascular
2009/ 055343PCT/ US2008/ 080531 stabili zed di abody (ds
endotéelkdd getywth factsi; NEIGH-Bhadgturinehbee ¥liargt e gctrsreEaptor; MHL, von
scFv di mer (bivalent diabody), a multispecific
HippedDindRedy-rétivmd cfosemegetppy.t i on of an anti body
conprising one or nore CDRs, a canelized single domain
anti body, a nanobody, a g@ﬁm,dhsantl body, a bival ent
domai n anti body, or any other antibody fragnent that

[0063]T R8I feriOaRMEbARNbé 48EY Hé‘r"enﬂﬂ@lﬁdé‘@&n)ﬁﬁl@ﬁbéléﬁal%nﬁ@dﬁﬂ%) 8bfclonal
anti body structure. An antigen-binding fragnent

antlbﬁpﬁﬂit%péélflfé%oﬂg 6r‘b|§ﬂé%lfﬁélﬁ%aléﬂf nEBothh&ﬁblﬁ@s foh§spe0|f|c
parent anti body bi nds. certain e nments, an

antlgé"WtA B6MpRIO S | 691‘5?15‘53 TRYNERYRALRE A8 Fw8 figh¥h&insPR%ich
heavy chain consists of a variable region and a first, second, and third constant region,
while each light chain consists of a variable region and a constant region. Mammalian
heavy chains are classified as q, , €, y, and y, and mammalian light chains are classified
as y or k. The antibody has a "Y" shape, with the stem of the Y consisting of the second

and third constant regions of two heavy chains bound together via disulfide bonding.

Each arm of the Y includes the variable region and first constant region of a single heavy
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a particular human anti body grafted to a framework
region fromone or nore different human anti bodi es.
wAa Q00§83 Fab” with regard to an anti body ref ePGT/US2008/080531
that portion of the antibody consisting of a single
l'ight chain (both variable and constant regions) bound
to the variable regi on and fi rst constant region of a

chain Bl fo (Va4 et ieBltns & I ot SHRA JhE3priavre
regiofe s i sdedls 06593 ey f&%?%ﬁ%bﬁ i1 137 Bl P EeaBigotes
regior, iR BhghS Brderalf Sylgh seeiid n?%r%e'ﬁgﬁ%é@ﬁéﬁew”d
comp Bﬂ%ﬁﬂttﬁgé@ﬁﬂ%ﬁﬁoﬁgvﬁg?ﬁb% | oGRS 6 e REeRo EoR1,
Lcory pae Eh0Ha heRrom Daecals it ?@H@B%dﬂcaﬁ 4583RRCOR

function in _antigen binding. 20 0070% wi th regard
bou”‘i%'eérﬁoréﬁ?%E’;W'?%@@%mtg@”ttmd'% pgras tsfdﬂsﬂﬂ%ﬁtheb?' sy be
anti body to bear the conplete antigen binding site. An
def'nqriforflﬁ%@tfﬂeﬁtbyé%g%@t'ms @fﬂéa%r@%m'é Qre@rl&alkéﬂ' (@-Lazikani
single light chain bound to the variable region of_a
1997 scpmglma 198aiyhethigi ¥987[ Gbothjas] IP; Lﬁabwai9r$7FKaaait1|98ébyTh%H1ree
"scFv" refers to an engi neered anti body consi sting of
CDRspareiigirtpasha ibatwean fiapkiagrsérgichas &newa ap dampvstiaragions (FRs),
vari abl e regi on connected to one another 25directly or
whichwdreg nzorp dajghiydeoriseniedrthare theebld Bs @R ferimba setadfBd to support the
[0072] " Si ngl e-chai n Fv-Fc anti body" or "scFv-Fc"
hypervafanie lopps.aimhe cgnsierrredioas vf thedheawyp asd §ghtropams agie soFnvolved
connected to the Fc region of an anti body.
in ant[g@ Tiajdirica ek exelit garivgk effdotoaiumcions. baipodie’s reaaysigied 1o
anti body," or "HCAb" refers to an anti body that
classepibdseidreh thaanmihb doidsegserarcdfnige torgidnt cdgiomsf thlr éebnpeimain.
1999; 5 Muyl dermans 2001; W94/ 04678; W94/ 25591; U.S.
The fiPahetidr dNgsse oD 3DtyPés bf atrivdiescliaiigi,agb) I@Edig@, anarngm, which are
originally derived from Canel i dae (canel s,

chara@iePb®diBy treSpredétitel dfTBSY, .y, Ahd Emby geains degéedm/egiﬂt Several of
chai ns, canelized anti bodi es have an authentic

the majot bBffody dMHsBY afe@ititbaiints s(aa®yes stes be Id@N (viAivy chain),
uyen 2002; Nguyen 2003). The variable domain of a

lgG2 l@%@év? RALIA), agts '@\{le’:(ea(vy'dﬁaﬂ NBGA)(4 BEARSERIN, lghe cSoﬂ heavy
| est knovvn ant i gen- | ndi ng unit generated by

Chamﬁ%@%Ag/@ﬂH@&UV@hélﬁﬁ ponses (Koch-Nolte 2007).

[0064] An antibody or antigen-binding fragment thereof that is "bivalent” comprises two

antigen-binding sites. The two antigen binding sites may bind to the same antigen, or they

may each bind to a different antigen, in which case the antibody or antigen-binding

fragment is characterized as "bispecific."

[0065] The term "antigen-binding fragment" as used herein refers to an antibody fragment

such as for example a diabody, a Fab, a Fab', a F(ab'),, an Fv fragment, a disulfide

stabilized Fv fragment (dsFv), a (dsFv),, a bispecific dsFv (dsFv-dsFv'), a disulfide

-20-



10

15

20

25

[0074] A "nanobody" refers to an anti body fragnent that

consists of a VHH domain from a heavy chain anti body
w@pwInsis4xonst ant dormai ns, CH2 and CH3. PCT/US2008/080531

[ 0075] "Di abodi es” include small antibody fragnents

with two antigen-binding sites, wherein the fragnments

conprise a VH donmain connected to a VI_ domain in the

i T E
ovaletiind akmifsefdiciban BrRleu T A SRRl 3h el
compifial ?f'ﬂéPW@%E%%@?%&%%%“?%QQ&‘F.O@&W%ﬁﬁ qfﬂ%‘”é’%?@émd%

"domai n, an 0 an

domah %{B%HY %B‘H?'EPWW'B ﬁpyt\fq%%aw %‘%P%a’ﬁt?f’aéifréﬂméﬁt that binds to

northevarla regi on of a light chain. .
an ani'ﬁe%élﬂttcg%eﬁ NOhSPHRE:2 COMB eéer a &Y Gl /?%a%tr‘@@”'b'”d'”g
covalently joined with agetldellnker to creat
fragmswblalcaﬁab'a@Frasnﬁmaﬁ@ iBHERME #AIGWE V‘(M*H%\%Fiaﬁ%m@m%ocjy binds. In
bi val ent donmai n anti body may target the sane or
certaigienodipents,in @jgyggn binding [rmmqr]n May epprigene or more CDRs from
enbodi nent s, "(dsFv) 2" conprises three peptide
a parwrﬁwmwwpﬂmgrﬁﬁpét@ adramewasii ragjoruiregra rﬁnlecpé mqrg kéferent
and bound by disulfide bridges to two VI _ npieties.
humawantibede®55343PCT/ US2008/ 080531 [0078] In certain
enbodi nents, a "bispecific ds diabody" conprises
[0066Y/iFab" with régdrd ke dn laptikodygptiearsito thahiertign bbihadntibodyuconsisting of a
(al so linked by a peptide Iinker) via a disulfide
singledighti gieaib ¢batle garialty aac dondtdnt re@io 9] bdundde theavariable region and
enbodi nents, a "bispecific dsFv" or dsFv-dsFv'"
first comstpmtirsgisn toh a emgeipdavifehainhiai andisufidydbnd/H2 noi ety
wherein the heavy chains are |linked by a peptide
[0067 1FHkErefees ©.a Fab fragmehi taxi intladés alkertiona thediainge rdgiorvl A
and VL2 noieties, respectively, via disulfide bridges,
[0068MR IS Nerastd dltigndriof #abpai red heavy and |ight chain
has a different antigen specificity. [0080] In certain

[0069¢THROdlitABEGSd 168N aaiodytergs fo that Borbbiy af BBtantibédoebhsisting of
conprising VH VL

the second and third constant regions of a first heavy chain bound to the second and third

constant regions of a second heavy chain via disulfide bonding. The Fc portion of the

antibody is responsible for various effector functions such as ADCC, and CDC, but does

not function in antigen binding.

[0070]"Fv" with regard to an antibody refers to the smallest fragment of the antibody to

bear the complete antigen binding site. An Fv fragment consists of the variable region of

a single light chain bound to the variable region of a single heavy chain.

[0071]"Single-chain Fv antibody" or "scFv" refers to an engineered antibody consisting of

a light chain variable region and a heavy chain variable region connected to one another

directly or via a peptide linker sequence (Houston 1988).
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(linked by a peptide linker) dinmerized wi th another
VH VL noiety such that VH s of one 10noi ety coordi nate
wadaob/osdzes VL' s of the other noiety and form t weCT/US2008/080531
i dentical binding sites. In other enbodi nents, an
"scFv dinmer" is a bispecific diabody conprising
VH1- VL2 (linked by a peptide linker) associated with
1007245 B ghaL TR 4 BRSOV o PEREEARIAL R EE bnSHED olnaindft

coordi hat oor

B e
10073} daril el A SaiBodioc oAt sy, 2B oiPar rigrs o
h

an a”@??ﬁdybt?“?t%fﬂl% g ffa Ve Emﬁ“mtsr?@'& Bricfigh baﬁ d ﬂim%w%;
Muyldgraans, 2001 : OgH 04 '6%3@%58272@%5?'@&5@'95uh19%6@r8§%7/%%§435’vv

bi ndi n the anti body ma but is not necessarily
Cha'”@@H%@Qﬂ%? e 'W”M%HW%%WW%’W%%“% @@maawd
[0082] "VEGF" or "VEGF |igand" as used herein refers to
llamagin Alsiougih geveid ehlighy ﬁh@lﬁﬁl GAMGHE A aVigdies kpve s atxﬂmﬂcmntlgen-
~ VEGF-B, VEGF-C, VEGF-D, VEGF-E (vi ral-derlved&
binding repeiiied WT@&’S&W@H 1(993@*§JUME>”0?0022N9WQHW2 @gaﬂ' getvgriable
VEG-- A, there are currently four known splicing
domajnseffaoiieayy clRinantiRedy Oehddemein ireryesenty the sinallesykrewn antigen-
functions. The 165 am no 25acid isof orm (VEGF165, SEQ
bindingumi@eneraigd by adaptiiecmmunepaspanses (ikechaNdita30Qh| e
forms. WD 2009/ 055343PCT/ US2008/ 080531 The 121 armi no
[0074348i"danicbobiypt refdryYEGaRr aathodyvitagotent thaticessistg oha fvtitd demain from a
corresponding to the regi on between residues 115 and
heavyl&tirontideBy Bhf3wo ernsibst damand, dHZzahd CH3onl y. The
| onger 189 and 206 anino acid isofornms (VEG-189 and
[0075YEGa26tes" s puecs alehnt)ootie fragmehisewigbiwd dntigen-dndial sites,
heparin. The anti bodi es and anti gen-bi nding fragnents
wherditi hd fefindras ebmpesdia W tdomaimciricetiong a0 f daraiv ih tle same
hVEG-165, but in certain enbodi nents nmay cross-react

polyp@pticexdali (v -aver V\eve! (sée, edy. NG ol ér 1998y EPA0L0ITO W DABaNt61).
VEGF prote| n or to other VEGF i sof or ms. [ 0083] " VEG-

By usfrigtIfKeR ehat &Stod SR8t i@ BRI paifAd BERRenTthe BFEHOMBRE on the same
events induced by VEGF binding to one or nore VEGF

chain! e Rt areUsRed o pEIE Fith e éﬁ]ﬁél@ﬁ@hbﬁr@&br‘ﬁ@mé%f @nether chain,
tyr03|ne phosphoryl ation), binding of 1ntracellular

theret$y &%a!md“ﬂvd%tﬁ%HJbﬁfdn(gesuﬁés PLCy; phospholipase 10Cy)

to e receptor or to other intracellular signaling
[0076]R"8GHARSntibE&, " rBictd Bt drPahiRbaf rab BRI édMaining only the variable
region of a heavy chain or the variable region of a light chain. In certain instances, two or
more Vi domains are covalently joined with a peptide linker to create a bivalent domain
antibody. The two Vy domains of a bivalent domain antibody may target the same or
different antigens.

[0077]In certain embodiments, a "(dsFv)," comprises three peptide chains: two Vy

moieties linked by a peptide linker and bound by disulfide bridges to two V| moieties.

2.



10

15

20

25

cascade, and/or the initiation of a biologica

response (e.g., induction of gene expression and
web@ngss43 n t he physi ol ogy or devel opnent (e. gPCT/US2008/080531

proliferation) of the cell). [0084] Cancer" or

"cancerous condition" as used herein refers to any

nmedi cal condition nedi ated by neopl astic or malignant

o7 B2 e, A 20 BB AR 5 00 ks
ooni g RbBLT T LTy PPN W18 e

0Q85] "Treati ng" or "treatnent” of a condition as used
betWé{?@S&W P'ﬁgl"udes preventing or alleviating a condition,
rate

[00793 b%r@ﬁb% gqﬁg%gfsn 5 E'lgiﬁgeqfiicgis%? %glggg\{q&%{vﬁ'goyaprises three peptide
cnanhh ek ooRb USRS Rl e & Aore R BY SRR s (o0.

endi ng synptons associated with a condition, ,

long f@@;ﬂp@f ﬁ}lqefp ngl Q%Wﬂlt%tv@ and Mgrn@qngqlesv gqﬁpggtéweyn viggdigulfide bridges,
condition, curing a condition, or sone conbination _

wherqi gaghelisulige ﬁa'lr%fglé?%/Yt@dd@Hb@?%m has 8 giffergnt apfigen specificity.
"treatment” may refer to inhibiting or slowing

[00804 ngsirigit erebeimeals, ghasalvVelmer dg aRivalens igopd y eampdsing ¥r-Vi
net astasi s, preventing or del aying the devel opnent of

(linkear & 3 REptide Iimerh@imegiﬁa&with @npthgr Ywt'\h, M@etylsuck thatiVors, of ene
25netastasis, or sonme conbination thereof. Wth regard

moiety goardinat®with the ¥as dinhe othrer maieitamdrierm twanigleoiikes binding sites. In
eradicating all or part of a tunor, inhibiting or

other simbadimgertisraor "sgifoditeraisdh biepeciftcadialsndypmoenagisingrid 64, - (linked by
del ayi ng the devel opnent of a tunor, or sone

a peptoerinkea) associatesr eitf V, \DQ&8lko Tihieed lgy apépiideclinkiegaducly that Vi, and
bi nds" as used herein refers to a non-random bi ndi ng

Vs cdorgiagtel amal \ngtanelen » toerdmateeand esch castdinaiedfpair hesangifferent
bet ween an anti body and a Iigand. As used herein, an

antigendpdedidity.or anti gen-bi nding fragnment that specifically
binds a first ligand may exhi bit cross-reactivity or

[0081] DMe te@vekpitdptdiaBaisad heit wefevstid e sRefRGrbi@artdomkdr amino
certain enbodi ments, an anti body or anti gen-bi nding

acids fohagnaitigeh RivhizR @I dritieady Minéé.nﬁﬂo@nhb@tﬂ@éjnﬂfﬂﬂﬁi thB®&ame
ligand with a binding affinity (KD) of0-7 (e.g., 5x1

epitoft Withvh ah dti§erV thylexPioh cbAMetifis @in&’lln% 16-1h8 aMigen. Edr@Xample,

used hereinrefers to the ratio of the dissociation
if an drib8dy 8r AklRen-binding fragment as disclosed herein competes with

Bevacizumab for VEGF binding, the antibody may be, but is not necessarily, considered to
bind the same epitope as Bevacizumab.

[0082]"VEGF" or "VEGF ligand" as used herein refers to one of the seven currently known
VEGF ligands: VEGF-A, VEGF-B, VEGF-C, VEGF-D, VEGF-E (viral-derived), or placental
growth factor (PIGF)-1 or -2. With regard to VEGF-A, there are currently four known
splicing isoforms, with each demonstrating unique biological functions. The 165 amino

acid isoform (VEGF+es, SEQ ID NO:1) exists in both heparin-bound and soluble forms.
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associ ation rate (koff/kon), may be determ ned using

nmet hods known in the art (e.g., using Biacore or
wemenssstEchni ques). I n certain enbodi nents, aPCT/US2008/080531

anti body or antigen-binding fragnent that specifically

binds to a ligand binds to that |igand vvith a bi ndi ng

afflnlty of no less than 10 fold higher (e.g

Tre 191 halkorah, (kD | phein® ms%;rghaogﬁérﬂga c'nowessér%g o the
regof Bt Sary ﬁ%%@’f'\?%éheé‘ze%at% S srmpi, The tonger

189 alglg %@B qwsirgc? ??I |stc3,c\>/r(ET%d'\:/:IEg;f5Fo q@V%@Fgo@){%%qqngelwore?aln the ability to
detectaple hin or.a second

bind hepape %f@%bo‘f a’)ilge“r%%c;'%g EasmeRisHY %‘H%%?ﬁ%%{?'”b%@#” high

. , .of man fromthe natural 20st
bmd'ngfafﬁrwtv T8y &RBes Rt e BRoBATATES P Sl Ssaagicon enpioitlow-
re, it has been changed or renoved fromijts
level *?JPP"QQ RAINTY AR R NGATAIAN Y Ecﬂr peineRs o @ihery|IE&F igoforms.
ol ynucl eoti de or a poly tide naturally present in

[00835) Gl sgﬁam aggsg@therqlrgmc gg intraggliulanpyes duced by VEGF
polynucleotlde or peptide is "isolated" if |t has

bindingdepne o ﬂ%?é’rﬁ@@r@é@é@ﬁe‘@hﬂﬁé@ﬁw IO@@éRhQKY'aW e.g., tyrosine
materials of its natural state so as to exist in a

phosphendatiom i kinding plintraceliytes siongling molecules (e.g., PLCy; phospholipase
2009/ 055343PCT/ US2008/ 080531 [0088] The term "vector"

C-y) tagheieasdptoe peiorothelfigiracallolaa sigegling moiegulesyvihe dtitiation of a signaling
pol ynucl eoti de encoding a protein may be operably

cascadasand/edths initiationoof larbiciggiadloaspdrise (exgorirdigition obfenchatpression
protein. A vector may be used to transform transduce,

and cbandeasan $fieepitysaldgysdr desklopsenaée. .optotiienajionh olithe cell).
expression of the genetic elenent it carries within

[0084] TGantestor cedricerdusampbition'0ds Gseerciiarein refeed todenyphegivaldsndition
phagem ds, cosmids, artificial chronosones such as

mediatedby nasplasticcdrahalighaongsigrewihy ploliferedy, er matastasis, and includes
artificial chronmosone (BAC), or Pl-derived artificial

both St @ARSAIBBING RARIsoliPaghcié apdhe@eRuURSIAiA. aFumandauselagecin
or ML3 phage, and animal viruses. Categories of aninal

refersvtb UM ik hf ABoMIasHOdri/brahipant &sovi rus (i ncl udi ng
| entivirus), adenovirus, adeno-associated virus,

[008 afr@ﬁﬁw‘g" 6H'5tre(a@m6nb oh@b@%n@d APl Néréirh%clud&o&é%rﬂt% or
acul ovi rus, papillonmavirus, and papovavirus (e.g.

aIIewac{‘V@(B c?rﬁlt}b%cgl%vlr{bat}ﬁe %ﬂ@ét?drrﬂ?l% ddf el &bymeht (ﬁ'aeé‘ﬁ?ﬂﬁ%nf Riducing

contro |ng expression, 1nc I ng pronoter sequences

the rlékrﬁ%%lbgﬁb%ddahfoba{)r’eQ? tﬁ@o&%@%g tﬁ@'&%O&lS{)ment of symptoms

sequence ecta reporte genes
assod;f‘eg%i ng% cotnﬁﬁlxﬁ %bp&n&%-‘/ eﬁ&ﬁé émﬁcl s és%g@éérﬂf with.a condition,

N I
gener?lhrﬂg ?gah{pietg Bwérfrg ngrrettslglgpg?la C'onbl'ﬂSJLU(QJ'nﬂg abé&dﬁl%, or some
combination thereof. With regard to cancer, "treating” or "treatment” may refer to inhibiting
or slowing neoplastic or malignant cell growth, proliferation, or metastasis, preventing or
delaying the development of neoplastic or malignant cell growth, proliferation, or

metastasis, or some combination thereof. With regard to a tumor, "treating" or "treatment”
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15a |i posone, or a protein coating. [0089] The phrase

"host cell" as used herein refers to a cell into which
wa@pooensigenous pol ynucl eoti de and/ or a vector heSI/bsm®N8/080531

i ntroduced. A host cell may be selected froma variety

of cell types, including for exanple bacterial cells

such as E. coli or B. subtilis cells, fungal cells

oot B 55
mote B %@ M B3 e LR S5 6 o BBt

th cfel s, or human cells. [0090] A "disease associ at ed
©€Q%i t h aberrant angi ogenesis" as used herein refers to

condition that i s caused by, exacerbated or,.
r008e} 7 e sbe < thelliBing T ot Pesib terelivg aie e 8pa fenddh bifting
specifically increased angi ogenesi s associated with or
reactipR RPUESA Y EERI S5 SGhSF TG XABRIPRIBREN & GRUOTHNCATSHR 9and.
cancers nedi ated by cells that are dependent on neo-
As usgghhetRid /TR kS BCeT UBIBEH S B 5a0RRG tegmlﬂga%@mds a first
. row h, proliferation, or netastasis, diseases of the
Ilgancgqﬂgy Syl¥iRit gospreadivinpl ewleyel Rigincaafiininwithaseae@td/igand. In
condi tions such as for exanple rheumatoid arthritis,
certaip £orqogENeNts st 21heey ArantgeNNdng Fagmaet thaksagifigaihalipds a
__disease (COPD), or asthma. [0091] The ability to o
ligand' pinde thedicaad mith adpindiog affwite (Ko rof 5l 8 divhcp:9-aBx1Psed. 107 M, 5x10
herein refers to the 5ability of an anti body or
M, 102 tel§-Mi ki asgugadaareintrefiess forthe Intio aftiiee Pisaattiatipn rate to the
i nteraction between two nol ecul es to any detectable
associajioaeatel (Kordak)t @man be detatiminact wsingamethods kodyn ar the art (e.g., using
anti gen-bindi ng fragnent that bl ocks binding between
Biacotenor Kinkea tdchsiqued)i bn tertdihentiiodohherds,i ant sartiotly onattefewdsmding
the two nol ecules by at |least 50% In certain
fragmenbibdt spaifieallyt hinds tondlidparid windsythbidigane atitera bihading @ity of no
in certain enbodi nents greater than 70% in certain 10
less tiearb 00l foie highegteeg! £10 folvRz 1868ia, atdioion 6@ fdl@i 102 fold, =102 fold, or
enbodi ments greater than 90% In certain enbodi nents,
>10* folte tthdrn@ie Mendiny £Fiaie) Wit whhnBe ahttbddyttRtige deeohdagare. In
Bevaci zumab to hVEGF165. I n certain other enbodi nents,

other ehboliMiet S G HlibbEy theht %}Béﬂifmallyegin%)é lBEnd Bach & hVEGFes binds
hVEG-165 or any other VEGF |igand to VEGF-R1 and/ or

the ligéhEfwifRda biﬁblinb)éfﬁ?ﬁ'mﬂo)\@@'—roam%i&@@kﬁ@it@ﬁ‘? 3etectable binding affinity

anti gen-binding fragnents 15[0092] Ful human

for a StbhBAGhEPsitnVe HoEeisl, potential advant ages over

muri ne, chinmeric, or hunani zed anti bodies in ternms of

[0087%&%8@{&1" ¥uBdish & rﬁésc%@h %Ilﬁe}rtfcflﬁwhtet}%nﬁ dr &%h Pm the natural

unman resi dues nmakes uman anti bodi es | ess
e RO SRS T IR STUANTE (b o
remo SRy G AL b BRL of bERE AU Bua Pl s PP Ok PR g =
ponpE&{detr%?urléﬁ)? pr%fsehtq}ql%rliving animal is not "isolated," but the same
polynucleotide or polypeptide is "isolated" if it has been sufficiently separated from the

coexisting materials of its natural state so as to exist in a substantially pure state.
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20 dosage amounts and frequencies. [0093] Provided
herein are anti-hVEG- anti bodi es and anti gen-bi ndi ng

wo eagoeisss t hereof that have been charact eri zePICHES2008/080531
possessi ng superior anti-tunor activity in vivo. This
represents an unexpected and surprising discovery
because of the uncertainty associ ated wi th devel opi ng

o) 5 0 AT e o
encoqyd g RBRR e o Bey GBS RSB uedr 68 Gkl dR agpIssioh of that
proteff A YiREY T b edd” @3%&0%3@%%@?} § sl el s as o

efficacy Therefor identifi

, 6
bring SpSd pissRIcE! %ef%tlgﬁ?% g i s ool “Exgaes of
vecto@yRENES DEsTELRRFISTES SRS fE R tﬁwaitﬁﬁr%'gt%@zé‘%%fgﬁgﬁag yoast

osed herein are the f ul human parent a
artlflcglh@hrgg’@ﬁg@eX‘pSACi(pa@tglabﬁ@lflggi@/r@qrgos% BAE) \%P&ﬁienved artificial
specifically bind hVEG-F165. As discussed bel ow, the
chrompseate ACKHRCIY I@@@g%w%b%ﬁjlaw@ga@hﬁ%pf Wﬁﬂhﬁ%oﬁﬁ%ﬁmma'
~ generate antibodies with high in vivo efficacy. _
virusegpAzateg@ies b aaimabAiragesoERd\as el icludiedatrejrusdinaiudinoa
phage display scFy library with hVEGF165. The heavy
lentivigysd, adegﬂwlr@q@dﬁn@awqmt@d Visg, @ﬁr@@qlm@@ lagrpes simplex virus),
XPA. 10. 072 are set 10 forth below and in SEQ I D NGs: 2
poxvirsdba;ulevirepaeapiliosiayirugandipapoliadiug (asgd V4Nt Actesiar may contain
vari abl e regi on sequences of XPA. 10.064 are set forth
a varibtyl af wleamzht$ for SEQro|DdNOxrdssery ifgludieg pectatercdeguentes,
XPA. 10. 072 and XPA. 10. 064 heavy chain vari abl e regi ons
transaiptise initfadioh lsequerBE]) ¢rihaNCer. secaedeal, selestablet elemkeyts, and reporter
contain CDRs at residues 31-35 (HCDR1, SEQ ID NG 6),
genes OnGwid(tidePIR2, veSloQnidy d¥tal) an arigin +dd@idalidCDRSectSEQal Riso
NO 8). The 15XPA. 10.072 Iight chain variable region as
incluckahateaslsho aid iBHEROhidy MId Shecaut michslingDiRe nat lirhies @uesral particle,
26-35 (LCDR1, SEQ ID NGO 9), 51-57 (LCDR2, SEQ ID
a lipoSd Wr.a @roekirPBoatg. (LCOR3, SEQ I D NGO 11). The
XPA. 10. 064 l'ight chain variable region as set forth in

[0089?3@3 FIE}aB@ Bost @Bl "aHsNFsebPRseid refe ST AUQS ird-whitcH & BPk8genous
D NO 12), 51-57 (LCDR2, SEQ ID NO 13), and 90-100

polyn(létg&%% andlSe d FAKP e )bech tnitMBed. AHdROca 8y 58%@%@%3r0m a
of the mature XPA. 10.072 and XPA. 10. 064 heavy and

variety 'OQBéII &Bé‘é nﬁcltﬁd ﬁ%fﬁr @Qaﬁb%r@dcte?%%@ﬁ%%%% as @3/ 8F B. subitilis cells,
under | i ned 6] XPA. 10. 072 heavy chali n:

funga@éé@s%@@%@%%@%@%&@@ﬂ ISR EMARIEEAAENE RS2 o
Spoo SR BBV LRI QR IR SRS BN R VSRR D
cells, Hela cells, BHK cells, HEK 293 cells, or human cells.

[0090] A "disease associated with aberrant angiogenesis" as used herein refers to any
condition that is caused by, exacerbated by, or otherwise linked to increased
angiogenesis, specifically increased angiogenesis associated with or mediated by VEGF

signaling. Such conditions include cancers mediated by cells that are dependent on neo-
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WO 2009/ 055343PCT/ US2008/ 080531 [ 0097] XPA. 10. 072 i ght
chai n:

WORBMRISBRSASGT PGORVTI SCSGSSSNL GSNFVYWY QQL PGT APKUL, UYRRDSAIZ0531
RPSGV
PDRFSGSKSGTSASLAI SGLRSEDEADYYCASWDDSL RVWVFGGGTKLTVL
(SEQ I D NO 3). 5[0098] XPA. 10. 064 heavy chai n:

angio&%@s\é@%@é\@ﬁﬁ%‘éﬁﬁ@@%@%@ﬂ@&iww P R DR,
exemB R AN R T Y LT BosRR RS 1o G GG TR arrits
psOriaS R, 7 EISERBR PR PP EAS R BN R AHRR SSEPKEL PSHRRED
1009 T espi i QP B B AR PR EaR HeRS IR eTers to the

.. (SEQ 1D NO 5). [00100] Based on the ability of. ,
2y GHRTATIOR0 SRR 6 BB R0 IRt Ha B Piesastiangetween
high affinity in an ELI SA and to inhjbit binding of ,
two molgeepds any doteciaie agiRe- ViEegriain SRPOJINRNIS @i %BS@SOV antigen-
~ were selected for conversion to scFv-Fc and | g& for
bindingfeaamest dhat lpeks PEWEO Ratyaee ivo RPRCHUSSHHLLIEHS binding
_ XPA. 10. 072 scFv-Fcs and 1g&s all exhibited simlar
interapiiqyhogivaan i Wof Makecyles By ah\greFa®S. scertairpmoagianasys, this
Bi acore anal ysis. Both anti bodi es al so bound hVEG-121.
inhibitigmamap be GueaiadthxPA0IH irgertain embodimanitagiedtas than {eakin certain
bi ndi ng to mMVEGF165. The binding affinities of
emboiPrent9 g@eLer dingh SIPA, Atd DIZZragGsbédmentsREFAe6th20V@ e In certain
1.24-1.71 nMand 1.66-1.7 nM respectively. Biacore
embodimagnisitke binsimgrieteesitied bemgtink{BifedlDap 64 tizatcdf Beradurodi2to
| g&s bl ock binding of hVEGF165 to VEG--RlL and VEGFR2
hVEQRgesa Idegrtae othamehdnodineentéighe olsractimobding inBéitad inzaynedothat of
The ability of XPA. 10.064 and XPA. 10.072 to inhibit
hVEGV¥&£gfor sing oélar 'ME G g araintd IEG e Rl yarnidldr SEGRHR. | ment s
showi ng that both antibodies inhibit hVEGF165-i nduced
VEG-- REup hsipBe MAGH amtibodied@nd antigen-binding fragments
2009/ 055343PCT/ US2008/ 080531 [ 00101] Epi t ope anal ysi s

[00923F@Rasingth dMiodisBAale s86etaptsientRMadtariddestdvee nurihe aghimeric, or
epi topes on hVEGF165, and that these epitopes may

humafit8é laffodfe i th@AS UM Eafaly ahaftiadyh&irst, their lack of non-human

residues makes fully human antibodies less likely to generate a host immune response
following administration. Second, fully human antibodies generally exhibit lower clearance
rates than other antibody types. This decreased clearance rate allows for the use of lower
dosage amounts and frequencies.

[0093] Provided herein are anti-hVEGF antibodies and antigen-binding fragments thereof
that have been characterized as possessing superior anti-tumor activity in vivo. This
represents an unexpected and surprising discovery because of the uncertainty associated
with developing antibodies with superior in vitro antigen binding characteristics as a

function of Kp in combination with superior in vivo biological effects. Indeed, it is known
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epi topes bound by Bevaci zumab. | mmunohi st ochem cal

anal ysis reveal ed that, unlike Bevaci zumab, XPA. 10.064
W@eeh9oB343.0. 072 bot h exhi bit broad range ti ssSURCTUS®ES8/080531

S5reactivity. Both anti bodi es inhibited HUVEC

proliferation, and both inhibited angi ogenesis and

tunor growth in vivo. A summary of the characteristics

that afﬁg%tfg?éaél\%%ggﬁ’ c@lgﬁ%ﬁgﬁﬂigli%%%dﬁ% @F%%}%C%ﬁgg ﬁg r?ectlzssarlly
p%s%a@@‘:fsevz"ros%fﬁ?aﬂ. BRMwPatey et MeRhEH5H AT afitRlbs win ior

in vivo g%aéylgu% as hose | closeo( I(w)ereln is hlg%?y unprec‘?lXt)able and requires

extensive scientific experimentation.

[0094]Disclosed herein are the fully human parental antibodies XPA.10.064 and XPA.072,
both of which specifically bind hVEGF1ss. As discussed below, the parental XPA.10.064
antibody was affinity matured to generate antibodies with high in vivo efficacy.
XPA.10.064 and XPA.10.072 were identified by panning a phage display scFv library with
hVEGF1es. The heavy and light chain variable region sequences of XPA.10.072 are set
forth below and in SEQ ID NOs:2 and 3, respectively, and the heavy and light chain
variable region sequences of XPA.10.064 are set forth below and in SEQ ID NOs:4 and 5,
respectively. The XPA.10.072 and XPA.10.064 heavy chain variable regions as set forth
in SEQ ID NOs:2 and 4, respectively, contain CDRs at residues 31-35 (HCDR1, SEQ ID
NO:6), 50-66 (HCDR2, SEQ ID NO:7), and 99-108 (HCDR3, SEQ ID NO:8). The
XPA.10.072 light chain variable region as set forth in SEQ ID NO:3 contains CDRs at
residues 26-35 (LCDR1, SEQ ID NO:9), 51-57 (LCDR2, SEQ ID NO:10), and 90-100
(LCDRS3, SEQ ID NO:11). The XPA.10.064 light chain variable region as set forth in SEQ
ID NO:5 contains CDRs at residues 23-35 (LCDR1, SEQ ID NO:12), 51-57 (LCDR2, SEQ
ID NO:13), and 90-100 (LCDR3, SEQ ID NO:14).

[0095] Amino acid sequences of the mature XPA.10.072 and XPA.10.064 heavy and light
chains (lacking signal sequences) (CDRs are underlined):

[0096] XPA.10.072 heavy chain:
RLQLVQSGAEVRKPGASVKVSCKASGYSFTGHYIHWARQAPGQGLEWMGWINPYSGG

TNFPREFQGRVTMTRDTSVNTVYMELTRLTSDDTSVYYCARDHRIVGGLDYWGQGTLV

TVSS (SEQ ID NO:2).
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0.68 pg/m 0.04 pg/m HPP: sf21- hVEG-165, scFvFc

(1050) 0.41 pg/mM >1 pg/m 0.06 pg/mM HPP. sf2l-
wh¥ESeiBs | g& (1050) 0.15 pg/m 0.24 pg/mM OrOBUSOSDS80531

Bi ndi ng to hVEGF165

[0097]XPA.10.072 light chain:

QSVLTQPPSASGTPGQRVTISCSGSSSNLGSNFVYWYQQLPGTAPKLLIYBRNHQRPSGV

PDRFSGSKSGTSASLAISGLRSEDEADYYCASWDDSLRVVVFGGGTKLTVL (SEQ ID

NO:3).
[0098] XPA.10.064 heavy chain:
EVAQLVQSGAEVRKPGASVKVSCKASGYSFTGHYIHWVRQAPGQGLEWMGWINPYSGG

TNFPREFQGRVTMTRDTSVNTVYMELTRLTSDDTSVYYCARDHRIVGGLDYWGQGTLV

TVSS (SEQ ID NO:4).
[0099] XPA.10.064 light chain

SYVLTQPPSASGTPGQRVTISCSGSSSNIGINYVYWYQQLPGTAPKLLIYRNDQRPSGVP

DRFSGSKSGTSASLAISGLRSEDEADYYCATWDDSLSGVVFGGGTKVTVL (SEQ ID

NO:5).

[00100] Based on the ability of XPA.10.064 and XPA.10.072 scFvs to bind hVEGF 65
with high affinity in an ELISA and to inhibit binding of hWVEGF 65 to VEGF-R1 and VEGF-
R2, the antibodies were selected for conversion to scFv-Fc¢ and IgG2 for additional
functional studies. XPA.10.064 and XPA.10.072 scFv-Fcs and IgG2s all exhibited similar
high binding affinity for h\WVEGF g5 as determined by Biacore analysis. Both antibodies
also bound hVEGF21. XPA.10.064 and XPA.10.072 IgG2s displayed only weak binding
to mMVEGF1es. The binding affinities of XPA.10.064 and XPA.10.072 IgG2s for hVEGF 15
were 1.24-1.71 nM and 1.66-1.7 nM, respectively. Biacore analysis also revealed that
XPA.10.064 and XPA.10.072 1gG2s block binding of hWVEGF65 to VEGF-R1 and VEGF-
R2 to a degree similar to that observed for Bevacizumab. The ability of XPA.10.064 and
XPA.10.072 to inhibit VEGF signaling was confirmed by ELISA experiments showing that

both antibodies inhibit 'WEGFss-induced VEGF-R2 phosphorylation.
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0.425-0.605 nM (1g&) Binding to nVEGF165 (KD) Wak
whrevdiosiz4 >100 nM by Bi acore anal ysis Weak bi PCii/ng2008/080531

(>100 nM by Biacore analysis

[00101] Epitope analysis suggested that XPA.10.064 and XPA.10.072 bind linear

epitopes on hVEGF+6s, and that these epitopes may overlap to at least partially with the
epitopes bound by Bevacizumab. Immunohistochemical analysis revealed that, unlike

Bevacizumab, XPA.10.064 and XPA.10.072 both exhibit broad range tissue cross-

reactivity. Both antibodies inhibited HUVEC proliferation, and both inhibited angiogenesis

and tumor growth in vivo. A summary of the characteristics of XPA.10.064 and

XPA.10.072 is set forth in Table 1.

Table 1: Summary of XPA.10.064 and XPA.10.072 characteristics

XPA.10.064 XPA.10.072 Bevacizumab
HUVEC 0.07 pg/ml 0.68 pg/ml 0.04 pg/ml
Proliferation (0.66 in 2nd assay)
Potency (HPP):
HEK293-
hVEGFm&lgG2
(ICx0)
HPP: sf21- 0.41 pg/ml >1 pg/ml 0.06 pg/ml
hVEGF165, scFvFc
(ICx0)
HPP: sf21- 0.15 pg/ml 0.24 pg/ml 0.05 pg/ml
hVEGFm&IgG2
(ICx0)
Binding to 1.24-1.71 nM 1.66-1.70 nM 0.425-0.605 nM
hVEGF g5 (1gG2) (lgG2) (lgG2)
(Kp)
Binding to Weak binding Weak binding No detectable
MVEGFes (> 100 nM) by (> 100 nM) by binding by Biacore
(Kp) Biacore analysis Biacore analysis analysis
Human/murine No No No
Cross-reactivity
Blocks binding of Yes Yes Yes
hVEGF g5 t0 (scFv-Fc) (scFv-Fc)
VEGF-R1
Blocks binding of Yes Yes Yes
hVEGF g5 t0 (scFv-Fc) (scFv-Fc)
VEGF-R2
Binds different No No --
hVEGFg5 epitope
than Bevacizumab
Conformational vs. Linear Linear Linear
linear epitope
binding

-30-




10

15

20

No detectabl e binding by Biacore anal ysis Human/ nuri ne
cross-reactivity No No No Bl ocks bindi ng of hVEGF165
W 2009BB4R1 Yes (scFv-Fc) Yes (scFv-Fc) Yes  PCT/US2008/080531

MPA (% aKLH cntr; 20 26 38
2 x 5 mg/kg)

[00102] Affinity maturation was carried out on the heavy chain CDRs of XPA.10.064
in order to generate mutagenized versions of the fully human antibodies with improved
binding and efficacy. An antibody library was generated by randomly mutagenizing
XPA.10.064 HCDRS in blocks of five amino acids, and the library was screened for
binding to hVEGF 165 using phage display techniques. The HCDR3 sequences of five
affinity matured IgGs (XPA.10.064.03, XPA.10.064.04, XPA.10.064.06, XPA.10.064.07,
and XPA.10.064.10) are set forth below and in SEQ ID NOs:15-19, respectively.

[00103] XPA.10.064.03: DQMVHGGLDY (SEQ ID NO:15).

[00104] XPA.10.064.04: DEMQNGGLDY (SEQ ID NO:16).

[00105] XPA.10.064.06: DEMTRGGLDY (SEQ ID NO:17).

[00106] XPA.10.064.07: DEMHVGGLDY (SEQ ID NO:18).

[00107] XPA.10.064.10: DEMVWGGLDY (SEQ ID NO:19).

[00108] Each of the XPA.10.064 affinity matured clones bound hVEGF1es with a
higher affinity than the parental XPA.10.064 antibody or Bevacizumab as determined by
Biacore analysis, and exhibited only weak binding to mVEGF1es. The affinity matured
clones also exhibited the ability to inhibit HUVEC proliferation to a greater extent than
parental XPA.10.064. In addition, XPA.10.064.06 exhibited the ability to inhibit tumor
growth in vivo in a Rhabdomyosarcoma tumor growth model to a greater extent than
Bevacizumab at dosages as low as 0.1 mg/kg. The percent tumor growth inhibition
following administration of XPA.10.064.06 at 0.1 mg/kg and 0.5 mg/kg was approximately
the same as that obtained by administering Bevacizumab at dosages at least five times
greater. When administered at the same dosage, XPA.10.064.06 inhibited tumor growth
to a specified size for a duration at least two to three times longer than Bevacizumab. As

discussed above, this increase in in vivo efficacy was unexpected because increasing the

31-



10

15

20

25

Bl ocks bi ndi ng of hVEGF165 to VEGF-R2 Yes (scFv-Fc)
Yes (scFv-Fc) Yes Binds different hVEGF165 epitope

wao b@o/oBsynci zumab No No -- Conformational vs. PETES2008/080531
epi t ope

affinity of a VEGF antibody does not necessarily correlate with an increase in in vivo tumor
growth reduction efficacy (Liang 2006).

[00109] Provided herein in certain embodiments are antibodies and antigen-binding
fragments that comprise the HCDR3 sequence of XPA.10.064.03, XPA.10.064.04,
XPA.10.064.06, XPA.10.064.07, or XPA.10.064.10 as set forth in SEQ ID NOs:15-19,
respectively. In certain of these embodiments, the antibodies or antigen-binding
fragments may further comprise the HCDR1 (GHYIH) and/or HCDR2
(WINPYSGGTNFPREFQG) sequence of XPA.10.064 as set forth in SEQ ID NOs:6 and 7,
respectively. In certain embodiments, the antibodies or antigen-binding fragments
provided herein comprise the heavy chain variable sequence of XPA.10.064.03,
XPA.10.064.04, XPA.10.064.06, XPA.10.064.07, or XPA.10.064.10 as set forth below and
in SEQ ID NOs:20-24, respectively. In certain embodiments, the antibodies or antigen-
binding fragments further comprise one or more of the LCDR sequences of XPA.10.064
as set forth in SEQ ID NOs:12-14. In certain of these embodiments, the antibodies or
antigen-binding fragments comprise the light chain variable sequence of XPA.10.064 as
set forth in SEQ ID NO:5. Also disclosed herein in certain embodiments are antibodies
and antigen-binding fragments thereof that bind to the same epitope bound by the affinity-
matured antibodies XPA.10.064.03, XPA.10.064.04, XPA.10.064.06, XPA.10.064.07, or
XPA.10.064.10. The amino acid sequences of the mature affinity matured XPA.10.064
heavy chains (lacking signal sequences) are set forth below and in SEQ ID NOs:20-24
(CDRs underlined):

[00110] XPA.10.064.03:
EVAQLVQSGAEVRKPGASVKVSCKASGYSFTGHYIHWVRQAPGQGLEWMGWINPYSGG

TNFPREFQGRVTMTRDTSVNTVYMELTRLTSDDTSVYYCARDQMVHGGLDYWGQGTL

VTVSS (SEQ ID NO:20).
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bi ndi ng Li near Linear Linear W)

2009/ 055343PCT/ US2008/ 080531 MPA (/0 aKLH cntr; 2 x 5
worguokrgys3zd 26 38 [00102] Affinity maturati on WesST/US2008/080531

carried out on the heavy chain CDRs of XPA. 10.064 in

order to generate nutageni zed versions of the fully

human anti bodies with inproved binding and efficacy.

AR ant,] l.i,br,ary was generated by randomy
[0011} tage%'?’g'ﬁéémf(gﬂ: 10. 064 HCDR3 in bl ocks of five am no

vl o A e P e s

TNEPHEEEERE TV RO XA TVYMELTRLTSDDTSVYYCARDEMQNGGLDYWGQGTL

VTVSS (SEQ ID NO:21).
[00112] XPA.10.064.06:
EVQLVQSGAEVRKPGASVKVSCKASGYSFTGHYIHWVRQAPGQGLEWMGWINPYSGG

TNFPREFQGRVTMTRDTSVNTVYMELTRLTSDDTSVYYCARDEMTRGGLDYWGQGTLV

TVSS (SEQ ID NO:22).
[00113] XPA.10.064.07:
EVQLVQSGAEVRKPGASVKVSCKASGYSFTGHYIHWVRQAPGQGLEWMGWINPYSGG

TNFPREFQGRVTMTRDTSVNTVYMELTRLTSDDTSVYYCARDEMHVGGLDYWGQGTLV

TVSS (SEQ ID NO:23).
[00114] XPA.10.064.10:
EVQLVQSGAEVRKPGASVKVSCKASGYSFTGHYIHWVRQAPGQGLEWMGWINPYSGG

TNFPREFQGRVTMTRDTSVNTVYMELTRLTSDDTSVYYCARDEMVWGGLDYWGQGTL

VTVSS (SEQ ID NO:24). CDRs are underlined.

[00115] In certain embodiments, the antibodies and antigen-binding fragments
provided herein comprise the HCDR3 sequence of XPA.10.064.06 or XPA.10.064.07 as
set forth in SEQ ID NOs:17 and 18, respectively. In certain of these embodiments, the
antibodies or antigen-binding fragments may further comprise the HCDR1 and/or HCDR2
sequence of XPA.10.064 as set forth in SEQ ID NOs:6 and 7, respectively. In certain
embodiments, the antibodies or antigen-binding fragments provided herein comprise the
heavy chain variable sequence of XPA.10.064.06 or XPA.10.064.07 as set forth in SEQ ID
NOs:22 and 23, respectively. In certain embodiments, the antibodies or antigen-binding

fragments further comprise one or more of the LCDR sequences of XPA.10.064 as set
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affinity matured 1gGs (XPA. 10. 064. 03, XPA. 10. 064. 04,

XPA. 10. 064. 06, XPA. 10. 064. 07, and XPA. 10. 064.10) are
w@eaohsw3eh bel ow and in SEQ | D NGs: 15-19, resprCT/Uym®hg/080531

[ 00103] XPA. 10. 064. 03: DQWHGGELDY (SEQ I D NGO 15).

[ 00104] XPA. 10. 064. 04: DEMONGGELDY (SEQ I D NO 16). 10

[ 00105] XPA. 10. 064. 06: DEMIRGGLDY (SEQ I D NO 17)

BE DL A LT —
oo TR e O 0 it .

n XPA. 10. 064 anti body or Bevaci zumab as
in SE@@@S}J ined by 15 Biacore analysis, and exhibited only

o118 3o g s S e by, %8B
fragm%;%'th%reereéﬁv'a?gwtcﬁwglh?élaﬁ\%@%” P oo %ﬁ?egvftthafq"ﬁwmg

lity to inhibit tunor h|nV|v0|n
propeﬂr?éb(ﬂdrw&sfé\f EME@FvwﬁS@ba%w h Mrﬂ&eﬁ'mﬂﬁrdo &?ee%\feéage Kp exhibited
ext ent than Bevaci zumab_at dosages as | ow a
by thergffiRiy, makeed &PAetit 0g4aioogies i BRPHOB) QSRAZ(@ 064 04,
foll ow ng adm ni stration of XPA. 10.064.06 at 0.
XPA. Hhe6406; >%i;‘;\ RE-0R4L 7apin SRV EL @44/ 1Q)nE2) @dﬁéorafsVE(ﬁﬁtes 0 about 1.89
obt ai ned by adm nisteri n% Bevaci zunmab at dosages at
X 10°|(b@ssimilprte the REerage datexhibitggh by thedaffinitysmaiusen antitodies
sanme dosage, XPA. 10.064.06 inhibited tunor growth to a
XPA. §hee4.03.aXPAi1 268 O, XPAulraR64006, 24PA.£0.864 OvivanchXPArlié®ed64.10); (3)
ti mes | onger than Bevaci zumab. As di scussed above,
a kq farHi\EE G fives efzamut h.78rX VO ¢ eefsimitardy theaavearage keethiaited by the
because increasing the WO
affinit 6ire8 23486118 XIBAOIQ83638WEH XPAat §.064 0¥, XPA 2 OVIBEH6,
anti body does not necessarily correlate with an
XPA.1006403aridXPA.10i06a. 10)N®Y a Ginalghaffisitiuas iadanetfohi of &Gy for
(Liang 2006). [00109] Provi ded herein in certain

hVEGHhabatTe gteatartearatiat boBeesizanthbanei, geouthi. 28IXN® '°) to about the
fragnents that conprise the HCDR3 sequence of

sameXiBhrekOih@bthe Biding Afiditle § 6hRAifirintMRatlfbdibB&ies XPA.10.064.03,

XPA. 10. 064. 07, or XPA. 10.064.10 as set forth in SEQ ID
XPA. 86464, 58P A.10.064.06, XPA.10.064.07, and XPA.10.064.10 for hVEGF s are
greater than that of Bevacizumab; (5) the ability to inhibit HUVEC cell proliferation with an
ICso of about 154 pM (i.e., similar to the average ICso exhibited by the affinity matured
antibodies XPA.10.064.03, XPA.10.064.06, XPA.10.064.07, and XPA.10.064.10); (6) the
ability to inhibit HUVEC cell proliferation with an ICso about 56% that of Bevacizumab; (7)
a Kp for hVEGF1gs5 from about 1.97 X 107"° M to about 3.49 X 10™"" M (i.e., within the range
exhibited by the affinity matured antibodies XPA.10.064.03, XPA.10.064.04,
XPA.10.064.06, XPA.10.064.07, and XPA.10.064.10); (8) a ka for \WVEGF 65 from about
1.5 X 10° to about 2.16 X 10° (i.e., within the range exhibited by the affinity matured

antibodies XPA.10.064.03, XPA.10.064.04, XPA.10.064.06, XPA.10.064.07, and
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respectively. In certain of these enbodi nents, the
anti bodi es or antigen-binding fragnents may further

we vpnsses t he HCDRL ( GHYlI H) and/ or HCDR2 PCT/US2008/080531
(W NPYSGGTNFPREFQG) sequence of XPA. 10. 064 as set
forth in SEQ 1D NGs:6 and 7, respectively. In certain
enbodi nents, the antibodi es or antigen-binding

won {4 SRR el BRRBILSE 1hat ERIE 10 e

e T &Y fratiheo Fhuctdes RefdbdRias. ° M

XPA fcfé@zﬁ%ﬁﬁ?‘i R e rhy e SRR Lo BB 1&8%@5&5’%% to
|nh|b|t'\§§§}% ip?{)lﬁé(rg@?%gqt a&l&%@@bo%%%ggg%ttﬁg pM (i.e., within
the raiggRRNEI B ma@@%ﬁ %@'@g XA 15 b5 B8RP 0o ve,

forth in SE | osed herein_in certa

XPA.- thbetiP fr a’ﬁé Oéﬁf‘ﬂk%dﬂ Iha QW&'”@rﬁfi'@MObh\ﬁ%ﬁﬁgs that Is at least

fragnents thereof that bind to the sane epitope bound

aboutshp ttrﬁ%ﬁ greaierithan thatinding afibinbeidhe anikedy1as. 5@89,9’09'”0“”9 fragment
XPA. 10. 064. 04, XPA. 10. 064. 06, XPA. 10. 064. 07, or o

for mYEAF 166, ayB4(1 2Dthehditale GRIRRle with Sevarieedab fortVE GRasapiading.
affinity matured XPA. 10.064 20 heavy chains (I acking

[00114] gnal Fusthguprayisier harein e coroplekeHedropiir@ong0SRYg ¢ the
NGs: 20- 24 (CDRs underlined): [00110] XPA. 10. 064. 03:

antibaaNaY A/ GBHYEVRKIRBESYAQVSITKA S GYIBE TR IcH WROARCOGNBKMEVERAgands
SGG

or anfigdRRRERNGRVT MEREN SVINESLY M PR TSDRY HeMYIOARDONIHGBLD YWEQ For
GIL 25 VTVSS (SEQ ID NG 20). WO

examBle) bV cpiaBuSaRIETdidSRAR0 8UdBEHEdle ké¥0hay b&XRAnikd. vitteh &antibody or
EVQLVQSGAEVRKPGASVKVSCKASGYSFTGHY! HWRQAPGQGL EVWMGW NPY

antigeb&inding fragment as disclosed herein is administered to a subject and binds to
TNFPREFQGRVTMIRDTSVNTVYMEL TRLTSDDT SVYYCARDEMUNGG. DYWEQ

VEGFGHLhYBYSBo(tBEQUbBCNG. 21) . 5[ 00112] XPA. 10. 064. 06:
EVQLVQSGAEVRKPGASVKVSCKASGYSFTGHY HWRQAPGQGL EWWVBAI NPY

[001185G  The affinity matured antibodies XPA.10.064.03, XPA.10.064.04,
TNFPREFQGRVTMIRDTSVYNTVYMELTRLTSDDTSVYYCARDEMIRGG. DYWEQ
XPA. {9684 .05/ A $5Q6k R7NGh@ XPA. 106841 B0 &8 ArolAlcRIGfer&if ‘were generated
by random mutagenesis of XPA.10.064 HCDR3 and subsequent binding and functional
assays. In certain embodiments, the methionine residue in XPA.10.064.06 HCDR3 may
be substituted with another amino acid residue, such as for example an alanine, lysine,
proling, threonine, or leucine residue. Examples of such mutated HCDR3 sequences are
set forth in SEQ ID NOs:25-29. Therefore, in certain embodiments, antibodies and
antigen-binding fragments are provided that comprise the HCDR3 sequence set forth in
any of SEQ ID NOs:25-29. In certain of these embodiments, the antibodies or antigen-

binding fragments may further comprise the HCDR1 and/or HCDR2 sequence of

XPA.10.064 as set forth in SEQ ID NOs:6 and 7, respectively. In certain embodiments,
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10
EVQLVQSGAEVRKPGASVKVSCKASGYSFTGHY! HWRQAPGQGL EWVGW NPY
WEGBBIIMBPREFQG PCT/US2008/080531
RVTMTRDT SVNTVYMEL TRL TSDDTSVYYCARDEMHVGGL DYWSQGTLY TVSS
(SEQ I D NO 23). [00114] XPA. 10. 064. 10:
EVQLVQSGAEVRKPGASVKVSCKASGYSFTGHY! HWRQAPGQOGL EWVGW NPY

the adRBAkR or AR PR AG ROTIGRISTRR IR ECRRPUS AR P SIS
LCDR SRR olgAR b el ds 3t T SR b MEEARL I Sl carigin of hese
embofigdtS dad HAitolbs S R RE St BB e TRy G RASh YiSigt Ehain
variatl§ seaidnca ol MRACE M Seeraniam S5a IB0TaRE | bod: ea or |

tigen-binding fragments may further conprise th
1001188t 1846 TREILTRlG RO 2Pl T8uGed Versiods ! figrmarental
in SEQ ID NGCs: 6 and 7, respectively. In certain
antibQdypof 81964 2re BRNYAGIRYINEISI8RIZIAR NG N MR deSiges of XPA.10.064
fragnents provi ded herein conprise the heavy chain
HCDR‘/br'T?@BB& BéneeD B8R, aquklonld>Dia. dBersforsHa ceaingamippringgnts,
~set forth in SEQ ID NGs: 22 and 23, respectively. In
antibqgies chartigepdiinging Sagmerrts 2@ Pryifiedshatrcoatarisg @R mra DR
25 fragnents further conprise one or nore of the LCDR
sequenegs Oh&BA. 18 06PN he®RiIn 8 enre eanoreVighR sequences contain one or more
2009/ 055343PCT/ US2008/ 080531 forth in SEQ ID
amina\@idl sabstiutions. Aetibedies and antgea-kindiod fragmests gemerated in this
anti bodi es or antigen-binding fragnents conprise the
mannkr glay betsaraened forabhding &nluéBGE 01N otEAr id&didy aBinggmatured
forth in SEQ 1D NGO 5. [00116] Provi ded herein in
antibacked withingprbest bleding caamacaamistids dhrgbodiesavithi fgearabliernding
5fragnents thereof that specifically bind VEG- and
charabivieticsreapbe sobjectet 16 bre bohoesvungtigriad pesdyisas defetning tKer
for hVEGF165 of about 10-10 M(i.e., simlar to the
abilityate efoagarkPeeixhivhiHGVE O yrdliferatdd, ianglogenadisiredlor growth, and/or
XPA. 10. 064 anti bodi es XPA. 10. 064. 03, XPA. 10. 064. 04,
hVEGRRA-iddude8HI8photfALid® o0BEGER2.and XPA. 10. 064. 10); (2)
a ka for hVEGF165 of about 1.89 X 105 (i.e., simlar
[00120P t hanavREAGBSRIAEMS Dhe @tiBYdiéer élfftg;bﬁlldiddirﬁ'@ira@rﬁﬂnts
ant i bodi es 10XPA. 10. 064. 03, XPA. 10. 064. 04,

provid&dihek&in it IQ@EGP‘E@\AJ{Q-aO&QaIWafﬁﬁﬁ‘ thaRAn At &edadi®dmath for
a kd for hVEGF165 of about 1.73 10-5 (i.e., simlar

kR B OR  BH  n n

ragm R Ay e PPV ECTI 2 RES Py el Uiunhed
ool Sy 505 Hed LB ERE Uy MPH G 5200
oM, nﬁ@ﬁ@ﬁ%@%ﬂ@is‘é ¢80 B, T6in&F EhBbdidhe RIS S oRNEAR PR Sther
embodiments < 50 pM.

[00121] In certain embodiments, the antibodies and antigen-binding fragments

provided herein exhibit no detectable binding affinity or weak binding affinity for

MVEGF+es. In certain of these embodiments, the antibodies or antigen-binding fragments
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XPA. 10. 064. 10 for hVEGF165 are greater than that of
w®ewaosBuwab; (5) the ability to inhibit HUVECPCEUS2008/080531

proliferation with an 1050 of about 154 pM (i.e.,

simlar to the average 1050 exhibited by the affinity

mat ured anti bodi es XPA. 10. 064. 03, XPA. 10. 064. 06,

exniof gl SV R Ea ORI e Y6t bblige an
aniod PR BB s B e R B S o 4o o
e e, B 58108500 P B 13 b 65 vy o

. XPA. 10. 064. 06, . XPA. 064. 07, PA. 10. 064. 10): 8) ..
antigd]- RAANG ARG G P Eea DR AMO A Qe BOBIE B, Bretaging

10 i.e, , wthin the range exhibit he affinit

alinith gt e iTbbun e BEPRETRIR HEaTEN 01V SEAT I B dspiso a0 M greater
XPA. 10. 064. 06, XPA. 10.064.07, and WO L ,

(e.g., 5809 055 A% EeTI0lds 0 B8 A aEierkBraNibe HEWINgRTinifyodf the rgtibody or

- for hVEGF165 from about 6.65 X 10-6 to about 2.94 X

antigeppbigding fragmegt takinV EQlersr ARgdN exMaip efbgdimentnat lgpst 100tfpld
mat ur ed anti bodi es XPA. 10. 064. 03, XPA. 10. 064. 04,

greateXra.g1.0!. 1068100 6 20-gigh, 191064 167-foldePOxioi. £80deid. 3@)-folq, #§9-fold,
the ability to inhibit HUVEC cell proliferation with

or 50Grfold gB@ts}. about 129 pMto about 174 pM(i.e., wthin
5the range exhibited by the affinity matured

[00122ht i bd3Hsed oxPAeit bighaxndidy afdpity fod hYEL M6, and hVEGF 21 and their
XPA. 10. 064. 07, and XPA. 10.064. 10); (11) a binding

abilityatb fol ovkt WE Gifo binaigds MBG Erd tandsV G FiReasnd SBGitindd@cead neegptor
greater than the binding affinity of the antibody or

phos@orylgiem, hhenahtibgdies agdwntigérobindMg@Eabétentaprdvidda hetdie may be
ability to conpete with Bevaci zumab for hVEGF165

used to inNibh Y EGRSigdalingu rdrtnls pasdy iticke dntibeidéisraralr antigonipl reires
conprising one or nore of the 10anti bodi es or

fragmentsi rggnbd usel otrédt agnsue cordiitbnk @ssstidted @iith \CEGIF ersregsion
nore VEGF |igands or antigenic fragnments thereof.

and/of Bigaglirgenpl exes nay be forned in vitro or in vivo. For
exanple, in certain enbodi nents, such conpl exes may be

[0012BPr MedrAshalibaBied Bhb RPEYerPbinaityl feRFrdNtBioNE el MRESTR RhvéiBeen
di scl osed herein is adnmnistered to a subject and

foundb Mhbit AUVES proletdtien RedYo ﬂhiﬁi%g%@@n@gi%: Theldistd 18k HMibodies
affinity matured anti bodi es XPA. I0.7064. 03,

and aﬁﬁ&enlgingﬁé -ft%@ments may be used to treat various conditions associated with
increased angiogenesis. For example, the antibodies and antigen-binding fragments may
be used to treat cancer by inhibiting the proliferation of blood vessels from a tumor site
and thus inhibiting tumor growth. Likewise, the antibodies and antigen-binding fragments
may used to treat cancer by destroying blood vessels at a tumor site, resulting in tumor

necrosis. The efficacy of the antibodies and antigen-binding fragments disclosed herein

for the treatment of cancer has been confirmed in vivo.
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XPA. 10. 064. 06, XPA. 10. 064. 07, and XPA. 10. 064. 10 as

provi ded herein were generated by random nut agenesi s
wW@R00¥@%5310. 064 HCDR3 and subsequent bi ndi ng anpiCT/US2008/080531

functional assays. In certain enbodi nents, the

nmet hi oni ne resi due i n XPA. 10. 064. 06 HCDR3 nmay be

substituted with another am no acid residue, such as

o012 AR ets.Pgegnbgmﬂé@g b B18 e 200 i R
provickFHERE T fdifienst ﬂ%%d?w&g@wt”%i # IRy ity ig or areater
than SacRERR' 384 ”@H%/égi TR Bo oA indcdiyh Rbh S
expergﬁ%wtﬁiéﬁ‘gg()&%‘*cer DA 1 Blorh MRS R TumanSomRle 4 deyre tnat was
simila G810 Bieh BN ORGP a[ﬁgg?%s,t@gtg&?@emwmawed

, ectively. In certain enbodi nent
amm%@%i%é@@@éﬁ@@%ﬁ?b@mgwh% eaﬂf{?%/@&w tBgn Kevacizumab. As a
anti gen-bi ndi ng fragnents further conprise one or
functigg pbp@ﬁe@tﬁémewm%w&ﬁ% Xﬁ% HPR64.06 vies aperoxEpately fivg-fold
in SEQ I D NGs: 12-14. In certain of these enbodi nents,
more efectiygttharbBpeacizumainatirgeycing MM @rowhg ievdsarg(PA. 1 0.064.06
conprise the light chain variable sequence of
delayserm@. areuthes aswectiedsizei far SEQNIficam(y: 1snge [duatipg) than
certain enbodi nents, additional affinity matured
Bevagizursalowhenthe armibpdieémeﬁe adminigiowby aXere s@NeEdsagee Therefore, in
gener ated by mutageni zi ng one or nore residues of
certaiXrlbgiroéats, HioDRMtibddiziRMd LdioRh;binddRREagraacls @iscloSBRBerein
Therefore, in certain enbodi nents, antibodi es and
inhibitetriog grovdh adinmepsurexbiogepd reematrtempr growdie thhibditédn aratgoaticseof tumor
one or nore CDR sequences of XPA.10.064, wherein the
growthielayrat exse tvwifRa s efjertive ly asByviagizomabevieh aubtinistededranide same
acid substitutions. Antibodies and anti gen-binding
or sinfilaago®iics. gecata otithese EMbSdINMRINIS themantidogicscdnegedrtigeh-®inding
bi nding to hVEG-F165 in order to identify affinity

fragmeBisiissiosvat Hp@id iigrabivduitor ighdwh \ee thadt MkdBmes as effectively as
characteristics. Antibodies with favorabl e binding

Beva&Aghas e bihet Aboberks asitRdte6iiraindLaPerfechilelJBE Bevacizumab, in
functional assays to determine their ability to, for

other @xdFBRInfents BIERStHivEUMEES J Gldcligdiphé B@va@ﬂghé’&%ﬁ% dther
tunor growt h, and/or 15hVEG-165-i nduced

emboamﬁ{o}’é tha'n‘me(?l%e¥ éf@%tlvél)ogéégllééiz&ﬁéks aL|ReW|se in certain

nments, the antibodi es or antlgen- |n|ng

oo e Y S35 DB ARt et o
ron TR g, A oy O A
admlrﬁs\,n{_glgé]aqn%nlwvépg aﬁ@trﬁgngg'\chu%aﬁ)erlb%'eﬂalﬂfofttrgéﬁﬁgergt@odiments, the

I €s or an en-b

anvb%ﬁf%%%ﬁ&;éﬂﬁp?ﬁ%@@”Xﬁ%ﬁg@?ﬁﬁ&%ﬁé‘@aﬁﬁnr{ﬁM'th@onfb i
cegreg applnll pE e G88I et Bt PR RGNS atone

half tr{erc?c%gggto? Bevacizumab, in other embodiments at one-third the dosage of

Bevacizumab, in other embodiments at one-fourth the dosage of Bevacizumab, and in
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provi ded herein exhibit no detectable binding affinity

or weak binding affinity for 25nVEG-165. In certain of
wo bmgessubodi nents, the anti bodi es or anti gen-PCTUE2008/080531

fragments WO 2009/ 055343PCT/ US2008/ 080531 exhibit a

KD for nmVEGF165 about 100 nM In certain enbodi nents,

the anti bodi es and anti gen-bi nding fragnents exhibit a

otner g0y RFert. o -yl P gt BBl iy o ftRbP ah igen-

bmd'ng'n*ﬁggéﬁ?fai%@q}er%éb@#g ¥ %Emf sPohpraeppet P10
5
propel i aéoiq/mrz%r'e%ﬁ éa@?'wﬁ% ﬂﬁdr”?a@a %’vaﬂ@@é@iégtw “binding
old, 70-f
fragmggisy BREEXa Gates e Chr i e ﬁﬁ%eﬁ%mwguwnmw as

ant i bod r antl i ndi n fra
compﬁ&?@éﬁ%@ywma B ABagbtisee RNE daeoemorantigen
reater (e.g 110 fold 120-fold, 150-fold, 175-fold,
b'”d'r@dfﬁwfﬂs eg@@ﬁ FiB1iIgr oRFIRrPYAGPhAIMECEINGIIC RPPEIHBS YR BUS
greater 10[ 00122] Based on their high binding
Beva%%tfma# tt%re aambwrmgerahwdmé@gm@t%ﬂ@ytheeaqmlaﬁtqrﬁeq gvera
to bl ock VEGF binding to VEG--RL and VEGF-R2 and .
longesAntgrval iRt Bavacksprowitithe SXNBIipg aepaiive afiestsanspeiaifdasith
and anti gen-bi nding fragments provi ded herein may be
incre&@édntewa?&muBﬁvacwwbgdgwwstrai@n On this basis, the
anti bodi es and anti gen-bi ndi ng fragnents may be used
[00125p t r elte andibodies apd raiigérphindingd@gimentsidiatiosed/eein may be used
expressi on 15and/or signaling. [00123] The anti bodi es
in thedrechtraenti aj @ny bonditiorgassoagmeshwish pp@vard @dgiogeresis banveolled at least
been found to inhibit HUVEC proliferation and to
in part ohVBEIGF sigiialiog e fdsss coriditionaf whieh aré gemerailbasbioemtathdith
anti gen-bi nding fragnments may be used to treat various
increaseddiEG P BSprassioc isveRdinsludb ocolar eBeaskt saargooigBvesitisincifeased
exanpl e, the anti bodi es and antigen-bindi ng fragnents
angiog@yesi)kachiaedet AMD eqbrolifarsiee réinopatmidy such@stdigbetic retinopathy,
proliferation of blood vessels froma tunor site and

diabeti® kisinéy bisbadd & bHBPdiaBétNddculbl ERWMcs&iveldisbadbs, i dyett fisrosis,
and antigen-binding fragnments may used to treat cancer

and vBNowesihioP YpRd (RmeeskoveRyeMRCalley22d00TRhafalse 200Hsul ti ng
in tumor necrosis. The efficacy of the antibodi'es and

[00128t | gemaRicfdlistdnbiiiBBEBAY furfbraGhesBd: May 8krchfid idey the
treatnment of cancer has been confirnmed in vivo.
antibodies or antigen-binding fragments disclosed herein include but are not limited to
carcinoma, blastoma, sarcoma, germ cell tumor, or hematological or lymphoid malignancy
such as leukemia, lymphoma, or multiple myeloma. More specifically, cancerous
conditions and tumor types that may be treated using the antibodies disclosed herein
include but are not limited to squamous cell cancer, lung cancer (e.g., small cell lung
cancer, non-small cell lung cancer (NSCLC), adenocarcinoma of the lung, or squamous

cell carcinoma of the lung), cancer of the peritoneum, liver cancer (e.g., hepatocellular

carcinoma/hepatoma), gastric or stomach cancer (e.g., gastrointestinal cancer), pancreatic
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WO 2009/ 055343PCT/ US2008/ 080531 [ 00124]1n certain
enbodi nents, the antibodi es and anti gen-bi ndi ng
w0 e@gie3sxs provi ded herein inhibit angi ogenesi BCHIS1008/080531
tunmor gromh at a level simlar to or greater than
Bevaci zumab. In in vivo A673 Rhabdonyosarcoma tunor
growm h inhibition experinents, XPA 10.064 and

canc%%ai‘nﬂu%f&ég rbﬁ’értga%qow e gﬁﬁtaagpzlﬁf@a bggebﬁlﬁi ﬁ(geélio%toma
orain ffifore St @éhﬁa%{' Sé'gm%'ﬁr%réo é?’%/@é’ﬁ] D Bs(oGdta. B
astrogi g BBRE Ao Gb A58 YR LHEr G e BT IPE fgiroa
cancegréW'ﬁf*fC%ﬁ‘%%%té@g&ﬁB %%Cbéﬁgf'églaa&a ?1& SetaRel T o
T L N gL A R R i )

adm ni stered at the same dosage. Therefore, in certajn

breash K& rROMINsCanChe CQW(FF%%Jd%a@%eVa%‘PtaAtQ?F‘@% nefﬂﬁ%tﬂﬂ or uterine
fragnents di scl osed herein inhibit tum)r growt h as

CarC”’r?@é?s SRE@NbgIapd Cartona, rsiney o Nl caniani(€-gemhakdoid tumor of the

~ duration of tunmor growth delay at |east tw ce as

kidnew) Peastale eppCassvUbeE) SancalinRailgitanceldanalicanesrdg.- datanahaquamous
same or simlar dosages. In certain of these

cell cpinediamdhyroid eaneeaend @y @eckpancent¢.ge nasoni@nmgeal cancer), skin
15fragnments di scl osed herein inhibit tunor growth at

cancdréagt, Meiarmna preguaaiousided caroirginga)agstBesaicomantawingisrsarcoma,
ot her enbodi nents at |east four tines as effectively

chondigsddearag; safintisisye isarcotriagie. ganbalddoreyassirenmd, dikgrsafdonea, Kaposi's
times as effectively as Bevaci zumab, and in other

sarcosaiaxhircieritl €ancareeeheancer (eeg.t ratimeblastoetal) auesotedlipnes
Bevaci zumab. Li kewi se, in certain enbodi nents the

lymphaieytidigaiiphsblastit lankergiarielg. radutedymphgepiotyamch abtd stis déelikemia (ALL)
herein inhibit tunor 20 growh to a degree

of botaPREEINInEaY € byid Batel precurssr IBeagé eshrérialyniptioBliséd/Iyatphocytic
when admi nistered at a | ower dosage than Bevaci zumab.

leukeia @&IY); aadmte)fnybbgéﬁom’wabm@ﬁ@eukéiﬁuaqnt\/luqul@@ngmhst cell
ant i1 gen-bi nding fragnments di scl osed herein inhi

leuke TR rcdi @M@Io% @sﬂﬁ%l@@h@@@eﬂbﬁlé@k%weﬁ%’ atMLR h@lfr}/1 cell

greater t han Bevaci zunab when adm ni stered at one-

leukeFE(HDIS 2080 GHin BRkREEE HHRDHod ki ReTp h%ﬁﬁoéhr%ﬁl%trﬁyé@)monocytlc
one-thi'rd the dosage of 25Bevaci zurrab I n other

! t
e Bt DR /u@%%‘%/ﬁ"*’%@oséﬁf ok EBCL)

e AR EELS loen At e

syndr?@rﬁ)ebﬁ}aﬁayusef(Eélplghpﬁbmal ﬁlraaf)%ell'rg% %\éﬁp TIS@&&B}nﬁet e

erti S'CcO vacl Zuma

v BB 5B RBbLBRK 5 oy B BB B! ORET o
o R e TRGE ) S0,
vestiff NI PR BB G L bk oy fpte Bh@R bus
paplllgrgtﬁ1 ;?ﬁ%éqy Seérggg\%gqt,l rﬁ&rﬁb%é:ﬂﬁlem% foﬁ p%%(r:] tmsyein?l%ross, and pediatric

cancers such as pediatric sarcomas (e.g., neuroblastoma, rhabdomyosarcoma, and
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| onger interval than Bevaci zumab w t hout exhibiting
negati ve effects associated with increased intervals
wW@BooBessae3 zumab admi ni stration. 10[ 00125] The aPtT/bD8mDEE80531
and anti gen-bi nding fragnments di scl osed herein may be
used in the treatnment of any condition associated wth
aberrant angi ogenesis controlled at least in part by
it C .
osteolEBRl IRy Wﬁﬁggéﬁﬁgoﬁéﬁﬂﬁma%sﬁgﬁ&ﬁ IEpgah to.
ncr eased

nyperpfi§ieb e uBba G T e 'b%b%%rn&wléérﬂat e o
o s W Lo A

0 rative di seas stic fib and va S
fragme }.?Dcils ?,s&ggwe( 5\6’380 E%ggnq%%ﬁog{g?%wgh aw\@,aé %Vomarker.
2003 00126 s conditions and tu
For e@,gg@l)en%boggrlf ré%ﬁrf EPH@ NERIEMI éqff ﬁobwltaé@ng?n they\}[c))n Hippel-
. antigen-binding fragnents disclosed herein include but
L'”daHK‘éHEbEUmqrﬁPP@ S§$Y Q@QP&”HMQVW@P‘B@S@H’Q of E'é(P%WdUﬁ@'%aCtor'
cell tunor, or hematol ogi cal or nphoi d mal i gnancy
o (HipdgeHn é’§”ﬁ'€lﬂk’@ﬁd§neﬂ“§rﬁgﬁéﬁﬁbo%% &N e peed toylEeqas gancers
More specificall cancerous conditions and tunor
dISp|3tYm§é§UtﬁH@fﬂS irdle Né'—ttkl@éf 8igPRISsSPy oeRe Mhiatigpginehe VHL gene result
di scl osed herein include but are not limted to
in thegnalitgiive Yabilizatian okhypaxiamigddeiblegranserigjion faetarsl 1ccand 2a, which
| ung cancer, non-small cell lung cancer (NSCLC),
bind tagehancer elanagnis ot the MEGFugene and siinulateuangiegddnesian darisra00).
of the lung), cancer of the peritoneum |iver cancer
VHL rpetagt turheptgpes tial olagiveZtzdedcusiogrtncrarpinpdira djscpasd hewein
or stomach cancer (e.g., gastrointestinal cancer),
includeafur eeample, coiir2 086/005 S3AE8RCENUBRIIBIN0ES Tetizaicer ,
brain tunmor (e.g., glioblastoma/glioblastonma
hemanyiobiabtonmes, 66BN mpinatic-gici topbes tiearmcdlr @nal dalimancersrand/or renal
meni ngi oma), glioma (e.g., ependynoma, astrocytons,
cysts girRptadhiceyRaids paiticreatic ©istsy adervdnegdrinenamory; and ¥pididymal and
glioma such as oligoastrocytona), cervical cancer,
broaddi¢akican cdde®omadsi \&ijéb@s?@r@fflrﬁt%eﬂacted@m%*ré@iea%ﬂﬁﬁ,presence of

hepat ocel | ul ar
VHL gene mutations through known methods such as the molecular detection using a
mutation specific nested reverse transcription polymerase chain reaction or a nested
single strand conformational polymorphism analysis (Ashida 2003). The identified
subjects are then subject to the treatment with the antibodies or antigen-binding fragments
as disclosed herein. In other embodiments, the antibodies can be used to treat cancers
displaying overexpression of HIF-1a in a subject. The HIF-1a overexpression can be
examined through biopsies of a tissue (e.g., brain, breast, cervical, esophageal,
oropharyngeal, ovarian, and prostate tissues). The identified subjects are selected and

subject to the treatment with the antibodies or antigen-binding fragments, or with the

antibodies or antigen-binding fragments in combination with HIF-1a inhibitors such as 2-
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5car ci noma/ hepat oma, or hepatic carci noma), bl adder

cancer (e.g., urothelial cancer), breast cancer, colon
W@ 20098533430l orectal cancer, rectal cancer, endeeEUS$108$/080531

or uterine carcinoma, salivary gland carcinoma, Kkidney

or renal cancer (e.g., rhabdoid tunor of the kidney),

prostate cancer, vulval cancer, penile cancer, anal

et GERERI05 ey SHETHEp 5 ey T BTy HY R 4754
o T e BB e B TR o
<KimW%2E€@n§% e prnilpiefaee féé’@bé?%b@%tlfe cifggapy wih he

antib %sgqr%tlgsc Pn%fr Y e@;ﬁ? gpﬁéqig%reg%gﬁlel nugx?ggz (ﬁ) )r\led to

.g., acute, | hoc | c/ ast em a
possd5s gion el of 1N ByaatiersAite SRR pPo o SHE Senashigaton ana
chroni c_| ynphobl astl c/ | n&hoc ytic 15I eukem a gCLL),
Opt'O%M’ttéeWQISé@e?ﬁ@iﬁocﬁ WBI”E)%P oy of QGWW?P"E%M fragment.
i ncludi ng mast cell | eukem a, chronic
[0012§] | o&W@U@?W@”@?é%ﬁrﬁ"}‘)h%ﬂ%‘legﬂltﬁe reihasigsandaAntipen-binding
hairy cell |eukem a (HCL), Hodgkin's disease,
fragmﬁaﬁ,_%g@q@qqhg{eqnyﬁ@jﬁ@ﬁr@fla@maéwy@om}@pww heumatoid arthritis,
| eukema (CVMW), follicular |ynmphoma (FL), diffuse
psorigsif, gelemaseng, ¢hyamin oRslryaivacuimonaandiseasse iand lagpreo nha certain
(MCL), Burkitt's |ynmphoma (BL), nycosis fungoides,
embogiments, 19 asibadiasny, andgerbinding flagnedrts provisiedhereinazay be used
cell neoplasm nmedul | obl astoma, nephrobl ast ong,
to treatd ¢carmitipnghaishrasdecome, resipiahbidyisgatms ot \withs Bedaozumab.
chroni c and non-chronic nyel oproliferative disorder,
[00129¢nt r alhenaTtibodies Ryd taatigénibindingdrdgmendg proaided deegin may be
vesti bul ar schwannona, prinitive neuroectodernmal
utilizetiumeariowspemaysrapeutic begi 10 cptainusnigpalirméententhe antibodies or
pol ycyt hemi a vera, thronbocythem a, idiopathic
antigenysih@ihg ragfiedits mag bp ededbs iaffindp paaiiva@ivs agoets t@purify NVEGF1es,
pedi atric sarcomas (e.g., neuroblastong,

other MEGFIRBIAP8! Srarmymenislihe of 2 P85 b3 B i 208 8n b lor

osteosarcoma). |In addition, tunors can be mal i gnant

antigdrEbiflding $RAGARNE) m@f 0B SAITBBIlL&d B a NP BhEE RS GRy asCd Bdsin or filter
pseudocyst, hamar and beni gn neopl asm .

paped r%bfﬂéﬂgrknbwﬁﬁf'thtefhﬁ TRYar®okie8 3k aftiges- lﬁiﬁdlhbﬁagments may
antibodi es or antigen-binding fragnents di scl oSed

also B0 %lrééﬁi ﬂaﬂ&h‘V@G F%@Wﬁﬁétsv BE&Eiéhid oWré@ménts thereof from
parti cul I omarker. 5For exanple, a bionmarker
solutlﬂiﬁ‘.glpr)w:cﬁﬁér’ ndthetapelfl embBihhtd, he AtiRbIeRR: ahfigdlEindAg
fragments may be used in various in vitro or in vivo diagnostic or detection applications. In
certain of these embodiments, the antibodies or antigen-binding fragments may be
conjugated to a detectable label. In other embodiments, the antibodies or antigen-binding
fragments may not be conjugated to a detectable label, but may be detected using a

labeled secondary antibody that binds to the antibody. In certain embodiments, the

antibodies or antigen-binding fragments disclosed herein may be used to detect hVEGF 45
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Li ndau (VHL) tunor suppressor gene and/or
over expressi on of Hypoxi a-induci ble factor-1la

W@ RIoPAO3FBY3 I n certain enbodi ments, the anti bodP@BUSHNS/ 080531
be used to treat cancers displaying nutations in the
VHL tunor suppressor gene. Miutations in the VHL gene
result in the constitutive stabilization of

expre \/\%‘88 X:'”?%ég%ﬂﬂ&lttgl?g% %ﬁﬁg@ﬁ{e@g h@g]n%@%ﬁﬁ%t% rla@ij:@qbiﬂﬁihg frr%’;ments
may fety%se%‘é i ﬁ%@%%éﬂﬁfaieé%%f[é'?ig%ﬁo et ofofon
For ey SRL| SR nad s dra ﬁ%ﬂfa?é?@ﬁ@s? &Vﬁbsa%'o'ogica'

atic s tupors, clear.cell ren
Samp@ﬁm?é%ﬁ&r BBt obe 3 HREUER AT RS Increased
ncreatic cysts, neur ndocrlne t .
VR RRO dTS S S KP Y el 22y BhRer e sl aament
are first selected or screened for the presence of VHL
May REAEMIRSABH Eher HPIEGHAIGHSNIHRNABEO QMgﬁ Faes daireted using
nol ecul ar detection using a nmutation specific nested
methedsou@ in thghaér i pti on pol ynerase chain reaction or a
nested single strand conformational polynorphism o
[00138hal ydYdtaphepiiona by studies shewiatithe anifagsiescans antigen-binding
then subject to the treatnment with the anti bodi es or
fragmantsi dizatogsidrgireiy nayaAlej e finear 2pdepel et VESEdhakmay averlap at least
ot her enbodi nents, the anti bodies can be used to treat
partiafawite the epivpeagtognizeddyedprasgyimah. dherefore, Inecariairagembodiments,
subject. The HIF-la overexpression can be exam ned
the antipodiegior bintigesi-leisdiof fragmentudisglesayl herbinanay, bibd éaan epitope
cervical, esophageal, oropharyngeal, ovarian, and
consigtingsdf @ eompesing sgsiduBse’ 3-geot h\fE@H s5 (BE@MD NGl ¢ Likewise, the
sel ected and subject to the treatnment with the
antibaidd draghtigen-dmointt fraggnerns ndiyrignd amgpiopesthaiocomplételyt drepartially
25ant i bodi es or antigen-binding fragnents in
overlgpeathniak isequandecorieEpbdihg it fesidaes 78@aof SECID NGB . In certain
2009/ 055343PCT/ US2008/ 080531 net hoxyest r adi ol ,

embodinteri®tHaydriiBbaies BEahtigoMAGAG FabMeAis didlesesaitréin cBmpetitively
NSC- 134754, NSC- 643735, topotecan, SCH66336, PX-478,

inhibifBévaéizdmaBalintihgaPhvVEQB[BER, and NSAI D (Ki mbro 2006) .

Provi ded herein are nethods for selecting a subject

[0013AP" t NE{ceRMibBhikh of Bﬁtlé@ﬂblﬁ@iﬂ? %ﬁﬁfent%rﬁrbﬁéé'd RERSH Ry have a
fragnments discl osed herein i e subject is observed

termlri1 hél@ﬂ%s(%%mor‘ilﬁnéﬁs S sﬁﬁla{rtﬂ@op@‘ég@r KdrSthat ?f%b?f‘é@ﬁumab,

ove e g.., L gene nut at| on Optl ona

hhtﬁa% hﬂ|f<’8f¢524 clFehdd g é?eg { bodiment

whie anti o%y-lél ndrngq%a?a m=:ntr 312 Cénn%?rta}l%ﬁgn odiments,

the aﬁt'%%ﬁlew ghﬁ%ér{-ﬁﬂalﬂg f%n{elﬂ?s &B%B&%%% ﬁﬁ? have a terminal half-life
ant1 gen- bi ndi ng

of about 21 days, 28 days, 35 days, or 60 days. Terminal half-life, which refers to the time

that it takes the plasma concentration of an administered antibody to decrease by one

half, may be calculated using methods known in the art. In certain embodiments, the

terminal half-life of the antibodies or antigen-binding fragments disclosed herein may be at
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fragments described herein include inflammtory
condi tions such as rheumatoid arthritis, psoriasis,
W@ edoensiies ma, chronic obstructive pul nonary di BERES2008/080531
and asthma. In certain 10 enbodi nents, the antibodies
or antigen-binding fragnents provided herein may be
used to treat a condition that has beconme resistant to

least %?%{ﬁlﬂ%@ﬁ%ﬁb&ﬁ%@ﬁﬂ%@nﬁﬂgﬁr& %81%&?? ]-?15 1 89}%@8 lljrg 8er’?eﬂrq of these

rag efern

emoo b i b GRABR BB 0SSPt Socs, I certain

00152, S e b oty B R P85
veom TSR e 5 b SRS PREL R b B g s regmen
A W LI RS A L

or antigen-binding fragnents may al so be used to
such g§ E%iegsama{edorﬁ\?etzt'%f@@y QR WER eOR(ReS S¥NGIsRAPagt to produce Fab
fragnents thereof fromsolution. In other o
fragmﬁaﬁ_qr@pglﬁégprqgU@ﬁﬁé@p'){@ér@gg]enﬁq,elné:ﬁftalﬁcgﬂn@ments, the antibodies
anti gen-bi ndi ng 20fragnents may be used in various in
or antigenriIn@ng fragiedis disciepesarein srayraneriisednes pnerediPRsom SEQ
In certain of these enbodi nents, the antibodi es or
ID NQa@-bs 201R4ngrafied to ermemmererhymagelraoapagEaesonso a
detectabl e | abel. In other enbodi nents, the antibodies
[00133} antThpeantivodigs 0y antigayrigindisg fragmeots disclesne| hagaineoa e
a detectable | abel, but may be detected using a
admiristbesldedorsecron dampireation it yo netvaiimdre rrdditipoalttherapesticagbynis. For
In certain enbodi nents, the 25anti bodi es or
examplet thgeantibodids pgahtigegreEndisg dlagokosatisdiesedi heremyndyebaised
to detect hVEGF165 WD 2009/ 055343PCT/ US2008/ 080531
admirgstpregids icombinarioe efth @hamotherdi®s eactattoocthemapy ssurddre for the
anti bodi es or antigen-binding fragnents nmay be used to
treatntéraghostced (&9 tindrestoass,asricadraniorsl dnlfi-anmstice @8 ethelh We&iments for
F165 expression. For exanple, the antibody or
comphdHtiog€ arislh§ to AcHeh&ah@&apy, e anh @t thaapdicdgent Br use in the
bi ol ogi cal sanple froma subject in order to di agnose

treatnferft @NE4ride? Br aspARbRBEIsHYIENmMeBRIRARES e PYEGEEFOexpression
expression in the subject. Likew se, the antibody or
and/oRBigh8ifTy: hReiaa of RIERMbodiments, an antibody or antigen-binding
fragment as disclosed herein that is administered in combination with one or more
additional therapeutic agents may be administered simultaneously with the one or more
additional therapeutic agents, and in certain of these embodiments the antibody or
antigen-binding fragment and the additional therapeutic agent(s) may administered as part
of the same pharmaceutical composition. However, an antibody or antigen-binding
fragment administered "in combination" with another therapeutic agent does not have to

be administered simultaneously with or in the same composition as the agent. An

antibody or antigen-binding fragment administered prior to or after another agent is
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may be administered to the subject directly, with
bi ndi ng to hVEGF165 detected using nethods known in

w0 b@oasi343 [ 00130] Mut ant epi t ope bi ndi ng st udi eBCHES24008/080531
that the anti bodi es and anti gen-bi nding fragnments
di scl osed herein may bind |inear epitopes on VEGF that
may overlap at |east 1lOpartially with the epitope

Y i e AN S
nereif SRENT s My BT B oS baeita S sSsideflfier 1 65
acmiisTErRgtiR B e S MRt S b A BhE i fappuc sgants
aamirigBregan SRz BE Wi Sheiaoais g BplbastoRoREbie N isclosed

hereirg%{qt %kﬁn%;sq? %&ﬁigéﬁ%h@cﬁgé@%gt@ﬁ%g]ceet?rﬁduct information sheet
conpetitively inhibit Bevacjzumb bi nd,i,nlg to hVEGF165.
of the[gsightionptherapktihaesb<OrAcCamingient® PRYSIFHENS Ceghdiaiarence 2003
provi ded herein may have a termnal half-life (t112)
(PhVSiman&'.Dgs}eRetegenquSéh,ﬁq;Meotlcal E£ORQMBIEE SOMITAMN; @%‘43 1893634457
Bevaci zumab, which has a half-life of 17-21 days
57th qditigny loyembeu003 ber rrgipgplsavell kpowarin fimaténbodi nent s,
20t he anti bodi es or antigen-binding fragnents provi ded
[00134br ei nThesy ohakik intheariivii agcagaize-thatfavaietupbloranjumatesapsy be
28 days, 35 days, or 60 days. Termnal half-Ilife,
linkedphitleé antdfagiies arantipen-bingingtfragments privisiedthieseipl(searéor example,
concentration of an adm ni stered anti body to decrease
"Conjbgatenachiaks”, Coairibbtorsatiodvicetbédogysantymmetimelyy, Knewerise and R.
the art. In certain enbodi nents, the term nal
E. Lewl 3r kedsg), Chrgen®ress NeadY @k, (d098ant iThese bonmuaigs may be linked to
fragnents di scl osed herein may be at WO
the ar?08ie8 o AABROETHILGAG BRGHROEN]Y teatint bihdihgy affinitnbiadingai n
ot her enbodi ments, it may be 17-21 days, and in
interca@fid®iddoadindtb @fwlireyyoosbratich, iabsdtitiopebieghaiat esr ddaidon2among
days. [00132] The anti gen-bi nding fragments di scl osed
other ARAIGOIS. MR YYeRARRMIERIIAets ABERAtib&Yies and antigen-binding fragments

disclosed herein may be engineered to contain specific sites outside the epitope binding
portion that may be utilized for binding to one or more conjugates. For example, such a
site may include one or more reactive amino acid residues, such as for example cysteine
or histidine residues, to facilitate covalent linkage to a conjugate. In certain embodiments,
the antibodies may be linked to a conjugate indirectly, or through another conjugate. For
example, the antibody or antigen-binding fragments may be conjugated to biotin, then
indirectly conjugated to a second conjugate that is conjugated to avidin.

[00135] In certain embodiments, conjugates linked to the antibodies or antigen-
binding fragments disclosed herein may comprise one or more agents meant to alter one

or more pharmacokinetic (PK) properties of the antibody or antigen-binding fragment,
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fragnents of an antibody, such as for exanple a Fab,

Fab', F(ab')2, Fv, or scFv fragnent. 5 These fragnments
w@ 20090853p3 oduced from anti bodi es usi ng net hodsPelEDE2008/080531

known in the art, such as for exanple proteolytic

cl eavage wi th enzynmes such as papain to produce Fab

fragnments or pepS| n to produce F(ab')2 fragnents. |

R e e
o R A iR BB 4, s

Di f
00138}, " 1bSERAR bR eh AT St ke85 fheliBhdeS D apfen-
bmd'wﬂfa%oqé‘glsts"ﬁgriﬁ%ﬁqr%av ﬁﬁ%ﬁ%ﬁ Fa% REnP steahhEdapes. Such

'abe'%'H@H%$ AR Be ot B S RORREI B SOIoREA SiarAy i oz, o1 25,

nt. Qf canceg ( nor,ect ne
112[“? ?;lgqrre@ égguo?CHt %é(r%t tngw s%ﬁbﬁ oér%Bﬁ %%3%55' and

s arising from chenot herap or any other therapeutic
P, offtpe fanthgglidess AimiResaest lape ¢ fegresest @@ﬁ@eﬁucb,aséwyexample

medi cal di sorder nedi ated by el evated VEGF expression

fluoregerin.gnodargingl danpyl, PRYearytarin &5fT expe edeatsbenayaia-subsiate labels
anti body or antigen-binding fragnent as discl osed

such agfasieamplehdrseradigh pesaxistasd, alkalterahiosaihatase. Wir BrD-galactnsidase.
nore additional therapeutic agents may be adm ni stered

[0013F] nul tlagedaisigmiyddirhentaecamgosdionasreprRyEgdiconyriging antibodies or
therapeutic agents, and in certain of these

antigemtiodingémapsentsedistio sdadthreiorinked tog@rin lsombinagjon méth meator more
and the additional therapeutic agent(s) may

cytokiads) which ickdegotpastthatfact be asetas@nanteesatiular o@ldiator. Example
conmposi tion. However, an antibody or antigen-bi nding

of cytbkingsrmoluda ot aiesice tlimited itolyopibkinas,i roeriokimeshhamnai eowth
t herapeutic agent does not have to be adm nistered

hormengTIN-fn@ ey hiymah ghovath hoPmbhe, HRIMe EeNTadrtnons, Bathpeid
agent. An 25anti body or antigen-binding fragnent

horm@BTHYir6ies, @k UAR] roirslir) relakihepropdltin &bllidie &fimulaing hormone
considered to be administered "in conbination” wth

(FSHY, Rdfroia@amulaing hBemems asH)l Ritdisieiflg MeFfRbme (L8YeRepdticigiéwth factor,

ant’i body or antigen-bindi'ng fragnent and second agent

fibrobfdsE gRAM fblc%rebt%ﬁhc‘fh apidkd QN &Rbgd P WirRS: néé?&r £iaRR% o dHdeB,

additional therapeutic agents adm nistered in

mulleﬁé)rﬂmh\’lﬁ‘ﬁd 0¥ ﬁfneetrh&é’e" 6%‘3&@&@5338&&%@%&&@q'hrﬂlgln activin,

ragnents osed erein are adm ni st er ed

mtegrﬁ"F?rﬁ?BﬁbB oibfh Leet o?ﬁ/@#{ir&ﬂh stirs ét{bht%erapgsdpl%ﬁelet rowth

rnat on s |t|on IC ag

factoroﬁﬁﬁs%ﬁﬁlﬁ%gﬂw%g f%(é?(%s ROX§ LS "I'ft‘ﬂ5 ?ﬁa ngﬁe@g%m@%ﬁ’&mh factor I

SICla erence,

and IIE%W%cg?tn‘m%stebﬁg tlvleﬁ égf#‘}ﬁg ergrz.l, Eu&d%%m%?fe{on -a, -3,

oco known i n

and L (? ) eﬂy&@?ﬁ% ffaélﬁ .J, %uchrhf rE%cr% ?g%gkégF @%ﬁﬁl@ );IS rﬁi@&p@age
osr. Pt En LB HARTRL AR 3N z@eﬂ-s
L6, A Bl 1 20 Rt t@%%hﬁégq%é'aia&ors&epﬁgﬁ%f g ZdNRf-B. and

Yo 989 ese nj uga be |inked
OthGVQH{YP edac F ﬁl Wogieﬁ&i ﬁat'g%@ﬁ@'ﬁ%r%we@w@{?‘éﬁed herein
bi nding, affinity blndlng i ntercal ati on, coordinate
bi ndi ng, conpl exati on, associ ati on, blending, or
addi ti on, anong 150ther‘ﬁéthods In certain
enbodinents t he anti bodi es and anti gen- bi ndi ng
fragnments
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di scl osed herein may be engineered to contain specific

sites outside the epitope binding portion that may be
wazdobjozsas f or bi nding to one or nore conjugat eBCT/B82008/080531

exanpl e, such a site may include one or nore reactive

am no acid residues, such as for exanple cysteine or

hi stidine residues, to facilitate covalent Iinkage to

may t%aﬁrgglggﬁg %‘é or Egmﬁ%tér%gﬁr& ggﬁﬂg%:an ré taﬁgwtg)kﬂ glﬂghﬁ any of

h onj ugate. For exanpl e, the ant i body or
thosejﬁf g%? %1 ndi ng fragnents may be conjugated to biotin,

100138] ° 0 1R S Bl P gt M ToessTise RS 8@&{0%3?0%%%93%0&% or
antiogpngR TR0 entgoret o SEReS ot odBinaias wﬁﬁ OHﬁyr more

chom{RREARSHs RaeRI ﬁgé?r%ﬁlee%i?ﬁ%pé’%?%nebgc S9orin i cier Bdye not
or anti gen-bindi ng fragnent
limited ¢ gyLd55H) é&@i‘ﬂ@égﬁwm o@”grybwbrﬁ%@ 1%rﬁ@@§ﬁfﬂﬂﬁlﬂ'ﬁ¥® ), AV-

yet hyl ene gl ycol PEG to increase the half-life o
290, Kge ) S50eAEn g1 7 bbb 610-y T bfBIOn i ta eI BERly 815480 Slengitde.
antigen-binding fragnent (see, e.g., Katre 1990).
dasatjngp ﬂ%iﬂﬁﬁlbe @Nt‘gmn eéﬁ@@@flm@wastau@h J%'thﬁlbse\{elr@ilf@éﬁ ginatecan,
the anti bodi es or antigen- binding fragnents di scl osed
gossypel i 5. IespYRIMSFIR), GRE461 3o (ESHRA06OB albll 8-AEASEIQR, INO 1001,
Such 5l abel s include, but are not limted to,
IPdR,rigitioenebi kKB Xi&dRo perz-elu dmatarnip2@icantbodg, L YIZE6151 BIKi0457,
355, 3H, iiiin, 1121n, 140, 64ou, 67o0u, 86y, 88y, 90y,
MLN8DBZunezadiab, na&6Red, digBRaser, 288 mmuaed, ON 0910.Na, oregovomab,
bl and 32P, other | anthanides, |um nescent |abels,
panitfrhuroalegeopaniboetHA-7308 68,83 768 REA dp) rebitéaany 8dx ¢ 02, talampanel,
rhodam ne, dansyl, phycoerythrin, or Texas Red, and
temsisfimyusetesmilisénea tetrdnalind Sictlinaimas TKO258 XEILHO P86, trabectedin,
hor seradi sh peroxi dase, al kali ne phosphat ase, or
vanddtanib- girpan, 0§13da s ganolitiudib3 731 1-Tee 60 Bi amdesiendisreind, histrelin,
conmpositions are provided conprising antibodi es or

azacifdihé, @RRra2oRgkd) I dnitagimab SethIBie e gehliRiniad, keleedndole,
or in conbination with one or nore cytokines, which

nltrogbﬁﬁhd&‘f’@rdlolbﬂﬁﬂhdﬂﬁaﬁ et B Hebitabines Bbkarsthnelamine, bexarotene,
intercellular medi ator. Exanple of cytokines include

tosnugl'régna%aﬁrs@ﬁk tibidd, Ritiohate BPOIBKIIRS, EARMAldsPEfagitidEREnd
strontium 89.
[00139] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with romidepsin (FK-228), which has the structure:

47-
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hor nrone, N-nethi onyl human growth hornone, bovine
grow h hornone, parathyroid 15hornone, thyroxine,

WO p®als3343 proi nsul in, relaxin, prorelaxin, folP¢TUS2008/080531
stimul ati ng hornone (FSH), thyroid stimulating hornone
(TSH), luteinizing hornmone (LH), hepatic growth
factor, fibroblast gromh factor, prolactin, placental
| act ogen, tunor necrosis fact [
mul | erian-inhi biting substance,
gonadot r opi n- associ at ed pdpti de, § nhi bin, activin,
integrin, thrombopoietin (J[TPO), ow h factors
such as NG-ii,

G--a and TG,
, \erythropoietin
r§eérons such as

insulin-like growth fagtor
(EPO, osteoind
interferon-a, -fi, mul ating factors
such as macrophage- gnul ocyt macrophage CSF,
and granul ocyt e- CSEXCi nter| euki ns such™lL-1, 1L-1a,
IL-2, 1L-3, IL-4TL- 193 , IL-8, |L9 I L-10,

NH

IL-11, and IL-12, tunmof necrosis factors such as TNF-a
and TNF-ii, and 25othey pol ypeptide factors. The

anti bodies or antig Mdi ragnments di scl osed

herein WO 2009/ 055%43PCT/.U82008/ 080531 may be

provi ded and/ or adm ni st eried in combination with any

cyt oki ne, including anWose i sted above.

[00138]In certain enbodi nents; conpositi-ons are

provi ded conprising antibodi es or antigen-binding
[00140} agndntcertainsenkpsirpeniar an antidodk &4 apigesrbinging Hiepmeat proxided

with one or nore 5chenotherapeutic agents. Exanples of
hereir Isdimsethtr e ¢oMpinagen withiAk$-18@380 whicky kasibe sirueiutesd

to, ALT-110, AMN-107 (Nilotinib), anrubicin, ARQ 197,

atrasentan (Xi AV- 299, AZD 1152, AZD 2171,

bat abul i n, B10 , calcitriol, CC 8490,

CI I engi ti de b de¢lat ani b, DN 101 edot ecarihn,

' [

(@ g., gossypot{ acet ate), K461364,
| L13- PE3BOOR, | NO 1001, 10l PdR, i pili
; , Lep- etu, lonafarnib, |ucanthone, LY 317615,

K- 0457 M_N8054, neuradi ab, nol atrexed, oblinersen,
munab, ON 0910. Na, oregovonab, panit umumab
[°°14ﬂlazode|CS”a'l3ﬁN‘bP§g@%@S 38 gigiodrphabiigen-binging dagmentprevided
tal anpanel, tensirolinus, tesml i fene

herelq @t“l”g%qu Pen combinatiag MEB CGricpI pslich mgktr@gructure
trabectedi n, vandetanib, vitespan, Xr 311,
zanol i mumab, 3. 1-T™ 601, and zol endronat e,
histrelin, 15azaqgitidi ne, dexrazoxane, al entyzumab,
I en i de, gentuzunmab, ketoconazol e,

[00142] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with CG-1521, which has the structure:

-48-



nitrogen nustard, ibritunmomab tiuxetan, decitabine,
hexanet hyl nel am ne, bexarotene, tositunonab, arsenic

wao pioonsidey editronate, cyclosporine, PCT/US2008/080531
Edwi na- aspar agi nase, and strontium 89. [00139]1In
certai n enbodi ments, an anti body or anti gen-bi ndi ng
fragnment provided 20herein is linked to or in
conmbi nation with,rom depsin (FK-228), which has the
structure: ONJH : : [00140]In certain enbodi nents,
an antlbody or alntigen- blndlng fragnent prOV|ded
herein i8g° Nnked
whi ch has the| structre: 5[ 001
enbodi ments, an antibody or antigen-bi ndj

CG 781, which has the structure: e
enbodi ments, an anti body or anti gen-binding fragment
[00148} ovi dea@ertain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with SB-556629, which has the structure:

0]

OH

Iz

5 [00144] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with chlamydocin, which has the structure:
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herein is linked to or in conbination with CG 1521,

whi ch has the structure: -48- o [00143]In certain
werodsizent s, an anti body or antigen-bi ndi ng fPEQYIEIVD8/080531

provi ded herein is linked to or in conbination with

SB- 556629, which has the structure: o 5[00144]In

certain enbodi nents, an anti body or anti gen-bi ndi ng

fragnent provided _herein is linked to or in

conbi nati on w anydoci n, which has the structure:
0
o
N
H
N NH
H
N
o
0
0
o)
[00145] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with JNJ-16241199, which has the structure:
o\\ //o
S
(\N/
N N\)
X
o™ Z
0

5 [00146] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with:

N /H\/SH
h Y\A
/ (@]
N 3
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WO 2009/ 055343PCT/ US2008/ 080531 o [00145]1n certain

enbodi nents, an anti body or antigen-bindi ng fragnment
w@e@viosisdd herein is |inked to or in conbinati oPCTMI$1908/080531

JNJ- 16241199, which has the structure: HO 0

5[ 00146] I n certai n enbodi nents, an anti body or

anti gen-bi nding fragnent provided herein is linked to

or in conbination wth:

= |N
N \N)\H
Z
N

ZzT

ZT

5 [00147] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with vorinostat (SAHA), which has the structure:

O
HM o
N
(J

[00148] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with etoposide (VP-16), which has the structure:
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0 5[00147]1n certain enbodi nents, an anti body or

anti gen-bi nding fragnent provided herein is linked to
wW@roovas3adbi nati on with vorinostat (SAHA), whiPRET/H8208/080531

the structure: o [00148]In certain enbodi nents, an

anti body or antigen-binding fragnent provided herein

is linked to or in conbination wth etoposide (VP-16),

whi ch has the structure; [00149]In certain
enbodi nents, an N pody~NQr anti gen-bi nding fragnent
pr oviHgeQ ' 0 or in conmbination with

genti t ab\ne, [ & structure: NH2 HC

[00149] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with gemcitabine, which has the structure:

NH, HCI

[00150] In certain embodiments, an antibody or antigen-binding fragment provided
herein is linked to or in combination with a compound disclosed in U.S. Patent Publication

No. 2004/0209878A1, wherein the compound has the following core structure:

R2
R3 N
Z | —
SV
y \ \N
N
H/ \R



cmmmmm-- F.- HOH OHF 5[00150] I n certain enbodi nents,

an anti body or antigen-binding fragnent provided
wegoeioss3ixs | i nked to or in combination with a PONPS20081080531

di sclosed in U S. Patent Publication No.

2004/ 0209878A1, wherein the conpound has the foll ow ng

core structure: WO 2009/ 055343PCT/ US2008/ 080531

00153 o ah By G e B A oS ragmegt prgvicec
. ) . : Wi Ccin (Adri .
nere G 6, S SRR BB b BBl SRR
el Eob8 i i BoBoair R8s el bl
F{arita}(:qiJl E\‘L’Lfbgﬂ Q%Er%ggwﬁﬁgﬁé%wcwiposome carriers, which are
R e e MR R
phosphati dyl chol i ne (HSLFééC.% and chol esterol .
phosgheetianglegine pediumsaitdMPEG-DSFE), fully hydrogenated soy

phosphatidylcholine (HSPC), and cholesterol. Doxorubicin has the structure:

H,C o)
o HoN
[00152] In certain embodiments, an antibody or antigen-binding fragment provided

10 hereinis linked to or in combination with 5'-deoxy-5-fluorouridine, which has the structure:

0

HN |
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[00152]In certain enbodi ments, an anti body or
anti gen-bi ndi ng fragnent provided 10herein is |inked
WO 2000/0533m3 conbi nati on with 5' -deoxy-5-fl uor ourPdi/ns2008/080531
whi ch has the structure: o OH OH W
2009/ 055343PCT/ US2008/ 080531 [00153]In certain
enbodi nents, an anti body or antigen-bindi ng fragnment

o2, A0 B G ARRA P oo
v R B FEHe P PL B p EBbL A

conbi nation with tenozgl oni de, (nmethazol astone), which
has the structure:

,,I/

OQ/N “

H &
o
@) )\
O .

[00154] In certain embodiments, an antibody or antigen-binding fragment provided

5 herein is linked to or in combination with temozolomide (methazolastone), which has the

structure:
NH,
o)
"
\/NTN\
0 .
[00155] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with a CDK inhibitor, such as ZK-304709 or Seliciclib

10 (R-roscovitine, CYC-202). Seliciclib has the structure:
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e NN o [00155]In certain
enbodi nents, an anti body or antigen-bindi ng fragnment
W@ e@viosksds herein is linked to or in conbiPEl/U8008/080531
such as ZK-304709 or Seliciclib

with a CDK inhibitor,
10(R-roscovitine, CYC-202). Seliciclib has the
WD 2009/ 055343PCT/ US2008/ 080531 1 > H

structure:
0,, "I NNN

.., ., NN NI

HN
_ Nﬁ%
HO ',,,,///N )\N P .
H

[00156] In certain embodiments, an antibody or antigen-binding fragment provided
herein is linked to or in combination with a MEK inhibitor, such as PD0325901 or AZD-

6244 (ARRY-142886). PD0325901 has the structure:

ZT

0]

HO

ZT

A\

F
[00157] In certain embodiments, an antibody or antigen-binding fragment provided
herein is linked to or in combination with capecitabine (5'-deoxy-5-fluoro-N-[(pentyloxy)
carbonyl]-cytidine) or Pemetrexed (L-Glutamic acid, N -[4-[2-(2-amino-4,7-dihydro-4-0xo0-

1H-pyrrolo[2,3-d]pyrimidin-5-yl)ethyl]oenzoyl]-, disodium salt, heptahydrate), which has the

10  structure:
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[00156]In certain enbodi ments, an anti body or

anti gen-bi nding fragnent provided herein is linked to
w@eroonsBadbi nati on with a MEK inhibitor, such BGSI/US2008/080531

PD0325901 or AZD6244 ( ARRY-142886). PD0325901 has the

structure: [00157]In certain enbodi nents, an

anti body or antigen-binding fragnent provided herein

is linked to or in conbination with %%BQCItaR}De

(5" -deoxy-5-fluoro- N[ (pentyl oxy) c on I] cytldlne)

or Penetrexed (L-d utam c acid,

-[4-[ 2-(2-am no-4, 7-di hydr o- 4- oxolHYyrr

m di n- 5- ypet hyl ] benzoyl ] -, disagi um ga

hept ahydrate), which has the 109\ [00158] In

certain enmbodinents, an antibody, orpﬁhtlgen bi ndi ng

fragnent provided hereln IS nked to or in

conbi nation wi th canpt ot he| sler 784971; Stork

1971). Canptot hecin has th¢ gt ure: 00159] I n

certain enbodi ments, an ant y or antigen-binding

fragnment provided herein is/linked to or in

conbination with irinotecafh (sold as Canptosare;

Phar maci a &

C3-d] pyri

//ji\\
HoN N N
[00158] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with camptothecin (Beisler 1971; Stork 1971).

Camptothecin has the structure:

[00159] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with irinotecan (sold as Camptosar®; Pharmacia &
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WO 2009/ 055343PCT/ US2008/ 080531 Upj ohn Co. ;
Kal amazoo, M); a conbination of irinotecan,

w®2dobosasadir aci |, and | eucovorin; or PEG | abel eRPCT/US2008/080531
irinotecan. Irinotecan has the structure: [00160] I n
certai n enbodi ments, an anti body or anti gen-bi ndi ng
fragnment provided S5herein is associated with the

Upjohn%{o%%lfaus' gﬁQYI V‘?E&H%ﬂgp&{ |ﬁn<§fe<f‘%rf<%l fﬁd%lr(%rhgl taﬂg‘?é&%(/onn or

uor aCI I'C acCl

recRRARec didBse ASBe £08e: Golentin corcain

enbodi ments, an anti body or agtl gen- bi ndi ng fragnent

provi ded
O
HO )
CH.CHs ©
[00160] In certain embodiments, an antibody or antigen-binding fragment provided

5 herein is associated with the FOLFOX regimen, which consists of oxaliplatin together with
infusional fluorouracil and folinic acid (Chaouche 2000; de Gramont 2000). Oxaliplatin

has the structure:

[00161] In certain embodiments, an antibody or antigen-binding fragment provided
10  hereinis linked to or in combination with an antiestrogen such as tamoxifen sold as
Nolvadex® by AstraZeneca Pharmaceuticals LP; Wilmington , DE) or toremifene citrate

(sold as Fareston® by Shire US, Inc.; Florence, KY). Tamoxifen has the structure:
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10herein is linked to or in conbination with an

anti estrogen such as tanoxi fen sold as Nol vadexe by
wao\siwaFemeca Pharmaceuticals LP;, WI nmi ngton, DE)T/U82008/080531

torem fene citrate (sold as Farestone by Shire US,

Inc.; Florence, KY). Tanoxifen has the structure: W)

2009/ 055343PCT/ US2008/ 080531 [00162] Torem fene

citrate has thesstructure: [00163]In certain

enbodi nent s, R$i body or antigen-binding fragnment

provi ded 5 hg s linked to or in conmbination with
an aromat ase §astrazo| e (soéHd as
Arim dexe by ' P~

W | ni ngt on, ¢ old as Aroma?i ne by
Phar maci a Cor pofati on; zoo, M), or lletrozole
(sol d a%Ckenar a QuargFs Pharmaceuti €Hl s

Cor por at i on; > NJ). Anastrazole has the
structure: [00164]|Exenestane has the structure:

[00162] Toremifene citrate has the structure:

CHs
OCH,CHoN
CHs

HO COOH
CH,COOH
[00163] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with an aromatase inhibitor such as anastrazole (sold
as Arimidex® by AstraZeneca Pharmaceuticals LP; Wilmington, DE), exemestane (sold as
Aromasin® by Pharmacia Corporation; Kalamazoo, Ml), or letrozole (sold as Femara® by

Novartis Pharmaceuticals Corporation; East Hanover, NJ). Anastrazole has the structure:
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CH2 [00165] Letrozol e has the structure: 5NC CN .
[00166] I n certain enbodi nents, an anti body or

w@epges34dbi ndi ng fragment provided herein is |PCRES2008080531

or in conbination with an estrogen such as

di et hyl stil bestrol (DES), estradiol (sold as Estrole
by Warner Chilcott, Inc.; Rockaway, NJ), or conjugated
estrogens (sold as Premarine by Weth Pharmaceuticals
Inc., Philadel phia, PA). DES 1lffras\t he structure: WO
2009/ 055343PCT/ US2008/ 080531 c| H3 SWO [ 00167] I n
certain enbodi nents, an anti howhy~ ant i gen- bi ndi ng
fragnent provided herein is{linked to or in

conmbi nation with an anti-angi ogeni c agent such as
Bevaci zumab, VEGFR-2 anti bgtly ,
i nhibitors such as CHI at al ani b 5( PTK/ ZK;
CGP- 79787; ZK—222584)
345- (et hyl sul f on{i%
i ndol y1] - qui nol one, ~o1\ the VEGF t .%:(AVE-OOOS) a
sol ubl e decoy recebtor sgonprisin of ti ons of VEGF
receptors 1 and 2. CHIR—258 has the structure:

[00164] Exemestane has the structure:

[00165] Letrozole has the structure:
B
I
N
NC CN.
[00166] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with an estrogen such as diethylstilbestrol (DES),

estradiol (sold as Estrol® by Warner Chilcott, Inc.; Rockaway, NJ), or conjugated

estrogens (sold as Premarin® by Wyeth Pharmaceuticals Inc., Philadelphia, PA). DES

has the structure:
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H [00168] Vatal anib has the structure: WO

2009/ 055343PCT/ US2008/ 080531 [ 00169] AG 013736 has the
w@regosee: [00170]1n certain enbodi nents, anPErU19081¢80531

or antigen-binding fragnent provided herein is

linked to or in conbination with an anti-angi ogenic

agent having the core 5structure set forth in

W)2004/ 13145: WD2004/ 09542: \MD00/ 71129:

W)2004/ 09601:

OH

HO
[00167] In certain embodiments, an antibody or antigen-binding fragment provided
herein is linked to or in combination with an anti-angiogenic agent such as Bevacizumab,
VEGFR-2 antibody IMC-1C11, other VEGF-R inhibitors such as CHIR-258, Vatalanib
5 (PTK/ZK; CGP-79787; ZK-222584), AG-013736, 3-[5-(methylsulfonylpiperadinemethyl)-
indolyl]-quinolone, or the VEGF trap (AVE-0005), a soluble decoy receptor comprising

portions of VEGF receptors 1 and 2. CHIR-258 has the structure:

§ o
F NH, N|\©— / \
N N—
/.

[00168] Vatalanib has the structure:

10 Cl
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HNi B W01/ 29025: W02/ 32861: R5

WO 2009/055343 PCT/US2008/080531

[00169] AG-013736 has the structure:

[00170] In certain embodiments, an antibody or antigen-binding fragment provided
herein is linked to or in combination with an anti-angiogenic agent having the core

5  structure set forth in W0O2004/13145:

R
R,
— \N
R2X
\\\ "G 4”1\\\
N R®
R ,
W0O2004/09542:
R42
R3Y,
— \N
R2X
\ NG )\
N R®
R’ ,
WO00/71129:
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\' 1 ZNI R3 A~ , and WO03/88900: 0% / SN H3C N
[00171]In certain enbodi nents, an anti body or

w@epges34dbi ndi ng fragment provi ded 5herein i s PCTKSTH08/680531
or in conmbination with a |uteinizing hornone-rel easing
hor mrone (LHRH) or gonadotrophin rel easi ng hornone (Gn
RH) agoni st such as an goserelin acetate (sold as
Zol adexe by AstraZeneca UK Li .‘sﬁd; Maccl esfi el d,
Engl and), |euprolide agetate ($old

WQ02004/09601:
RfL\\ //,R
R,
— \ N
R2X
\\\ "N cffj\\\ 6
N R
R’ ,
WQ02004/0105:
A
X~ Y/
HN”'J£;§ H
/ N
B )
WO01/29025:
R5
Z N
R® ,
WQ002/32861:
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as Eligarde by Sanofi-Synthelabo Inc.; New York, NY),
or triptorelin panpate (sold as Trel stare by Pharnaci a
w@ovpassp43 Kal amazoo, M ). 10[ 00172] Goserelin aPEr/Esm™0$/630531

an acetate salt of [D Ser(But)6, Azgl yl1l LHRH with the

chem cal nane

pyro-d u-H s-Trp-Ser-Tyr-D Ser (But)-Leu-Arg-Pro-Azgl y-

NH2 acetate [ CB9H34N18014 C2H40 e where x = 1 to

2.4]). The strjucture of goserglin acetate is:

[ 00173] Leuprolji de s 'synt heti c nonapepti de

of LHRH wth |the

5- ox0- L-prol yl|- L- hi|sti

yl -D-| eucyl - L-|l ey L

acetate (salt)|. ZThe st’l“ructure of | | euprol i de acetate

is: H2N ..... . F*UNHIZ2 [00174] Tyiptorelin panpate has

the structure:l. WO 2609/ 055343PCT/ US209&f 080531
[00175] I n certain enbodi nents, an anti body or

woogBke@seN- bi nding fragnment provided herein is linked to

or in conbination with sunitinib or sunitinib nmal ate.
Sunitinib pas the structure: 5[ 00176]>I n certain
enbodia?}zfs, an anti body or antinen-bl di ng fragnent
provi ded S~

70 -

pt ophyd-- L- seryl - L-tyros

dyl
- t hyl - L- prol i nam de

[00171] In certain embodiments, an antibody or antigen-binding fragment provided
herein is linked to or in combination with a luteinizing hormone-releasing hormone (LHRH)
or gonadotrophin releasing hormone (GnRH) agonist such as an goserelin acetate (sold
as Zoladex® by AstraZeneca UK Limited; Macclesfield, England), leuprolide acetate (sold
as Eligard® by Sanofi-Synthelabo Inc.; New York, NY), or triptorelin pamoate (sold as
Trelstar® by Pharmacia Company, Kalamazoo, Ml).

[00172] Goserelin acetate is an acetate salt of [D-Ser(Bu')®,Azgly'°JLHRH with the
chemical name pyro-Glu-His-Trp-Ser-Tyr-D-Ser(Bu')-Leu-Arg-Pro-Azgly-NH, acetate

[Cs9HsaN18014 CoH4O0)x, where x = 1 t0 2.4]). The structure of goserelin acetate is:
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herein is linked to or in conbination with a

progest ati onal agent such as nedroxyprogesterone
waewbass43 sol d as Provera(r) by Pharmaci a & Upp@hmS1008/080531

Kal amazoo, M), hydroxyprogesterone caproate

(17- ((1- Oxohexyhoxy) pregn- 4-ene- 3, 20 di one)),

megestrol acetate, or progestins. Medroxyprogesterone

acetate has the 10structure: ZH3 ol
[00177] Hydr oxypr ogest erone caprgate has the st>:cture
I , CH3 [00178] I n cert/ai n enbodi ments

Agment provi ded™\
ation with a s l*ectlve

antlbody or anti gen-bi ndi ng
herein i\ jnked to or in c

estrogep _receptor nodul at or RM S$ychras fro

(sold as Eyista(r) by Eli Lilly and E)ﬁp@ny;

I ndi anapol i/s, # he uct ure:
ai nn dy or anti gen-bi

in is |iMlketogor

ra t
covbi n I -androgen guch i
(sold at CAS (r) By AstraZeneca Phalmaceutic

LP, WIm ngton)y. DE), flutamde (2-

[00173] Leuprolide acetate is a synthetic nonapeptide of LHRH with the chemical
name 5-oxo-L-prolyl-L-histidyl-L-tryptophyl-L-seryl-L-tyrosyl-D-leucyl-L-leucyl-L-arginyl-N-

ethyl-L-prolinamide acetate (salt). The structure of leuprolide acetate is:

\/ \/C“S

e}

S

o
I
o
I
&

{

HoN NH»

[00174] Triptorelin pamoate has the structure:
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10N-[4-nitro-3 (trifluoronethyl) phenyl] propanam de;

sol d as Eul exi ne by Schering Corporation; Kenilworth,
wO3gog/osa3kat ami de (sold as Nil androne by Avent i BCT/US2008/080531

Phar maceuticals Inc.; Kansas Cty, M), or negestrol

acetate (sold as Megacee by Bristol -Mers Squi bb).

Bi cal utam de has the structure: WO

SRR e R

hereinsltsrlllrjw%clij[oec:)r in combination with sunitinib or sunitinib malate. Sunitinib has the

structure:
O / \
NH N
HsC
< ot
/ \ CHj
CH,4
N
/ H
F OH
o} J\/COOH
N Hooc™ =
H H .
5 [00176] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with a progestational agent such as
medroxyprogesterone acetate (sold as Provera® by Pharmacia & Upjohn Co.;
Kalamazoo, MI), hydroxyprogesterone caproate (17-((1-Oxohexyl)oxy)pregn-4-ene-3,20-
dione)), megestrol acetate, or progestins. Medroxyprogesterone acetate has the

10  structure:

[00177] Hydroxyprogesterone caproate has the structure:
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10

CH3 [00182] Megestrol acetate has the structure: WO
2009/ 055343PCT/ US2008/ 080531 [00183]In certain
wepdomszent s, an anti body or antigen-bindi ng fPEOE2U08/080531
provi ded herein is linked to or in conbination with
one or nore inhibitors that antagonize the action of
the EGF Receptor or HER2, such as CP-724714, TAK-165
(rmubritinib), HKI-272, OSI 774 (erlotinib; Hi g%l go
2001), lapatinib (GA016; Rusnak 2001,
N-{3-Chl oro-4-[(3- HsC,
5f|uorobenzyhoxy]pheny1} 645- ul f onypet hyl
] ami no} et hyl ) - 2-furyl ] - 4-cquif rne; PCT
Application No. W99/35146), ¢a ert| nig (0l-1033;
Erlichman 2001; Snail 0 W ssner 2003),
PKI - 166 (CGP-7516¢ |bo y (Abgenix, Inc.,
Freenmont, CA;

(1M 0225 .Z pat ent I\Io 6, 217, 866;
| ncl one, GWM 572016, or any ant| - EGFR or
10anti - HE 00184] CP- 724714 has the
structure&” NY 0018 TAK- 165 (rmubritinib) has-the
structure:

[00178] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with a selective estrogen receptor modulator (SERM)
such as raloxifene (sold as Evista® by Eli Lilly and Company; Indianapolis, IN), which has

the structure:

cr

HO
[00179] In certain embodiments, an antibody or antigen-binding fragment provided
herein is linked to or in combination with an anti-androgen such as bicalutamide (sold at
CASODEX ® by AstraZeneca Pharmaceuticals LP; Wilmington, DE), flutamide (2-methyl-
N-[4-nitro-3 (trifluoromethyl) phenyl] propanamide; sold as Eulexin® by Schering
Corporation; Kenilworth, NJ), nilutamide (sold as Nilandron® by Aventis Pharmaceuticals
Inc.; Kansas City, MO), or megestrol acetate (sold as Megace® by Bristol-Myers Squibb).

Bicalutamide has the structure:
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15[ 00186] HKI - 272 has the structure: -68-

1-774 (erlotinib) has the structure:
Wha®onks43t r uct ur e:

[ 00187] CS

[00188] Lapatinib
[ 00189] Canerti ni b has tPer/US2008/080531

structure: C., W) 2009/ 055343PCT/ US2008/ 080531
[ 00190] EKB- 569 has the structure: HNC

[00180]

[00181]

[00182]

F
e}
H
HN SO,

CH;

CFs3

CN

Flutamide has the structure:
ﬁ Fs3
N +
_ O/ \@\
NH

Nilutamide has the structure:
O,N
]@k O
FsC N)]\NH
(@]

CHs

-

Megestrol acetate has the structure:
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[ 00191] PKI - 166 has the structure: 5[00192] In
certain enbodi nents, an anti body or anti gen-bi ndi ng
WO eagoesse3 provi ded herein is |inked to or in PCT/US2008/080531
conbination with lonafarnib (sold as Sarasare by
Scheri ng- Pl ough, Kenilworth, NJ), which has the

stry(k:)t ure: c) [00193]In cfert ain enbodi ments, an
oorgdf" | 7 1f bRl i RfRe Bt dihosh? P Effodf GARS frbtRRf filiaes

hereinh%\llfnﬂgd thgr iﬁtcg%%tm%t[igh with one or more inhibitors that antagonize the action

of the EGF Receptor or HER2, such as CP-724714, TAK-165 (mubritinib), HKI-272, OSI-
774 (erlotinib; Hidalgo 2001), lapatinib (GW2016; Rusnak 2001; N-{3-Chloro-4-[(3-

5  fluorobenzyl)oxy]phenyl}-6-[5-({[2-(methylsulfonyl)ethyllJamino}methyl)-2-furyl]-4-
quinazolinamine; PCT Application No. W099/35146), canertinib (CI-1033; Erlichman
2001; Smaill 2000), EKB-569 (Wissner 2003), PKI-166 (CGP-75166), ABX-EGF antibody
(Abgenix, Inc., Freemont, CA; Yang 1999; Yang 2001), erbitux (IMC-C225, cetuximab;
U.S. Patent No. 6,217,866; Imclone, New York, NY), GW-572016, or any anti-EGFR or

10  anti-HER2 antibody.

[00184] CP-724714 has the structure:
O
N |
\
. J @
O
N AN N N
K
N .

[00185] TAK-165 (mubritinib) has the structure:

i

15 [00186] HKI-272 has the structure:
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N N 00 [00194] I n ot her enbodi nents, an anti body or

anti gen-bi nding fragnent provided 5herein is linked to
W@er00p/553a3Thi nation with an FPT inhibitor such BGI/US2008/080531

BMS- 214662 (Hunt 2000; Dancey 2002;

(R -7-cyano-2, 3,4, 5-tetrahydro-1- (1H i m dazol -4-yl nmeth

yl) - 3-

(phenyl net hyl ) -4 (2-thien

pi ne) or R155777 [+pi Ty

2002;

sul fyonyl ) - 1H 1, 4- benzodi aze
Dy Garper 2002; Dancey

; sold as Zarnestra(r) offnson & 10 Johnson, New
Brunswi ck, NJ). BMs-214 as the structure: CN

[ 00195] R155777 has the stwgCture: CH3 [00196]In
certain enbodi ments, an anti body or antigen-bi nding
fragnment provided Br :

[00187] OSI-774 (erlotinib) has the structure:

HN %
~N O/\/ © AN N
HCl
SN N)

[00188] Lapatinib has the structure:

[00189] Canertinib has the structure:

F

e
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5herein is linked to or in conbination wth

am fostine, NVP-LA@24 (Atadja 2004), suberoyl analide
whywpossws ¢ aci d, val proic acid (M chaelis 200BJT/US2008/080531

trichostatin A, FK-228 (Furumai 2002), SU11248 (Mendel

2003), BAY43-9006 (sorafenib), KRN951,

am nogl ut et hi m de, ansacri ne, anagrelide, anastrozole

ol d LI e traZeneca Pharmaceuticals LP,
[0019WI mi n%?%'ﬁ,%bglﬁg%a%tg%:}?él nase, bacillus

Cal mette-CGuerin (BOG vaccine (Garrido 101997),

bl eonyci n, buserelin, busulfan (1, 4- >

di net hanesul f onat e; sold as Busul f exe HSP Phar ma,

Inc., Edison, New Jersey), sat raplH 3

(sol d as Parapl ati ne by Brlstol My

Pri nceton, hU) car stl e nbuci by C|splat|n
cladrlblne odr cy fde, cyproterone,
cyt ar abi ne, acarba2|n q i|n, daunorubicin

di et hyl stil bestrol, ep? rlé dar abi ne,
fludrocorti sone, fI uox:ﬁst er one fI ut am de,

hydr oxyurea, idarubicin ifosfanm de, imatinib (sold as
G eevece by Novartis Pharnmaceutical s Corporation, East
nov | eucovorin, |euprolide, |evam sole,
[0019IH$rmst e %ﬁ%ﬁgt‘ﬂﬁfﬁ ne, nel phalan (sold as
Al ker ane by 5Cel gene Cor poration, Warren, NJ),
mer capt opuri ne, nesnE/ RLbOL I exafes=\1i t onyci n,

m totane, mtoxantro et i de (Kat z
1989; sold as 3
Phar m Cor p. ,
| abel ed or u

{ by Novartis
edotreotide (yttrium 90
oxal i pI atin (sold as El oxatine

>
(@)
<
@ /

e nc., New York, NY), pam dronate
(sold as Aredia(r) b;/ Novart i s Pharmaceutical s Corp.,
East Hanover, NJ), 10Pentostatin (sold as N pent(r) by
Super gen, Dubl i : i camycin, porfinmner as
5 [00198} 0t of Pucﬁga'ﬂf%@é[’ﬂe%a%ﬂ?fﬁlbwmof ﬁetlgens@mﬂm&ﬁgmenmr)ov'ded
procarbazine, raltitrexed, rituxinmb (sold as Rituxa
herelrbs;; linke i @dR comp@atlorgwmorgéafnp(éﬁlgl ag%%aragng@ by Scherlng PIough
streptozocin, teniposide, testosterone, thalidom de,
Kenilworth, iNddnwviieh Basdiersaiciureh dexanet hasone, t hi oguani ne,
thiotepa, tretinoin, vindesine, all trans-retinoic
acid, or 13-cis-retinoi .~J5Am fostine has the
structure: 0 H2NS N

[00193] In certain embodiments, an antibody or antigen-binding fragment provided

10  hereinis linked to or in combination with an FPT inhibitor having the structure:
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N H/POH HO [00197] NVP- LA@B24 has the structure:

[ 00198] Suber oyl analide hydroxam c acid has the
w@re0gosee: WO 2009/ 055343PCT/ US2008/ 080531 oPCT/US2008/080531

[ 00199] Vval proic acid has the structure:

or
O O
[00194] In other embodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with an FPT inhibitor such as BMS-214662 (Hunt
2000; Dancey 2002; (R)-7-cyano-2,3,4,5-tetrahydro-1-(1H-imidazol-4-ylmethyl)-3-
(phenylmethyl)-4-(2-thienylsulfonyl)-1H-1,4-benzodiazepine) or R155777 (tipifarnib;
Garner 2002; Dancey 2002; (B)-6-[amino(4-chlorophenyl)(1-methyl-1H-imidazol-5-yl)-
methyl]-4-(3-chlorophenyl)-1-methyl-2(1H)-quinolinone]; sold as Zarnestra® by Johnson &

Johnson, New Brunswick, NJ). BMS-214662 has the structure:
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H3C/ 0 H3C OH [00200] Tri chostatin A has the structure:

00 [ 00201] FK- 228 has the structure: [00202] SU11248
Wha®onks43t r uct ur e: [ 00203] BAY43- 9006 has t hBCT/US2008/080531

structure:

CN

[00195] R155777 has the structure:

[00196] In certain embodiments, an antibody or antigen-binding fragment provided
5 herein is linked to or in combination with amifostine, NVP-LAQ824 (Atadja 2004), suberoyl

analide hydroxamic acid, valproic acid (Michaelis 2004), trichostatin A, FK-228 (Furumai
2002), SU11248 (Mendel 2003), BAY43-9006 (sorafenib), KRN951, aminoglutethimide,
amsacrine, anagrelide, anastrozole (sold as Arimidex® by AstraZeneca Pharmaceuticals
LP, Wilmington, DE), asparaginase, bacillus Calmette-Guerin (BCG) vaccine (Garrido

10  1997), bleomycin, buserelin, busulfan (1,4-butanediol dimethanesulfonate; sold as
Busulfex® by ESP Pharma, Inc., Edison, New Jersey), satraplatin, carboplatin (sold as
Paraplatin® by Bristol-Myers Squibb, Princeton, NJ), carmustine, chlorambucil, cisplatin,

cladribine, clodronate, cyclophosphamide, cyproterone, cytarabine, dacarbazine,
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[ 00204] KRN951 has the structure: C NH2 .
[ 00206] Anmsacrine has the structure: [00207] Anagrelide
wha®Inss4xst ruct ure: Cl PCT/US2008/080531

dactinomycin, daunorubicin, diethylstilbestrol, epirubicin, fludarabine, fludrocortisone,
fluoxymesterone, flutamide, hydroxyurea, idarubicin, ifosfamide, imatinib (sold as
Gleevec® by Novartis Pharmaceuticals Corporation, East Hanover, NJ), leucovorin,
leuprolide, levamisole, lomustine, mechlorethamine, melphalan (sold as Alkeran® by
Celgene Corporation, Warren, NJ), mercaptopurine, mesna, methotrexate, mitomycin,
mitotane, mitoxantrone, nilutamide, octreotide (Katz 1989; sold as Sandostatin LAR®
Depot by Novartis Pharm Corp., E. Hanover, NJ), edotreotide (yttrium-90 labeled or
unlabeled), oxaliplatin (sold as Eloxatin® by Sanofi-Synthelabo Inc., New York, NY),
pamidronate (sold as Aredia® by Novartis Pharmaceuticals Corp., East Hanover, NJ),
Pentostatin (sold as Nipent® by Supergen, Dublin, CA), plicamycin, porfimer (sold as
Photofrin® by Axcan Scandipharm Inc., Birmingham, AL), procarbazine, raltitrexed,
rituximab (sold as Rituxan® by Genentech, Inc.; South San Francisco, CA), streptozocin,
teniposide, testosterone, thalidomide, thalidomide combined with dexamethasone,
thioguanine, thiotepa, tretinoin, vindesine, all trans-retinoic acid, or 13-cis-retinoic acid.
Amifostine has the structure:

] N/\/\N/\/S\P/O
: H /" Non

HO

[00197] NVP-LAQ824 has the structure:

OH

N
H

[00198] Suberoyl analide hydroxamic acid has the structure:
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[ 00208] Anastrozol e has the structure:
[ 00209] Bl eonyci n has the structure: WD

WQO®9/08B5843PCT/ US2008/ 080531

[ 00210] Buser ePCTURZNG8/080531

the structure: [00211] Busul fan has the structure: N

H3c /7 (:)//s" o

O
H
N /OH
N
H
@)
[00199] Valproic acid has the structure:
HzC
O
H3;C
OH
[00200] Trichostatin A has the structure:
O O
OH
X W
H
HsC CHs CHs
7]
CHs
[00201] FK-228 has the structure:
H O
<>
HN © NH
O I P
/
o O
5 NH
[00202] SU11248 has the structure:
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5 [00212] Car bopl atin has the structure:
[00213] Carnustine has the structure: N1IH C C
WO 2009/055343 PCT/US2008/080531

Cr
.
/
: [

Hs

CHs

N
H

[00203] BAY43-9006 has the structure:
a . O | \
L _
F3C N N
H H
@) N/
Hoo.

[00204] KRN951 has the structure:

- X
Y F

O N

[00205] Aminoglutethimide has the structure:
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0 [00214] Chl oranmbucil has the structure: HO |l NC 5a
[00215] Cisplatin has the structure: N 1-12 |
woR2MoPss3@ 1 Cl . [00216] C adri bi ne has the strRCT/USBNS/080531

/ 10H H2C
@) H O
NH

[00206] Amsacrine has the structure:

I

2-

e}

Hs
H\”/CHs
[
O
HN
s
N

[00207] Anagrelide has the structure:

0]

Gl

[00208] Anastrozole has the structure:

[00209] Bleomycin has the structure:



CIN ... ... ISN---. ... N NH2 [00217] C odronate
has the structure: FRAd'\OHHO\ N\ HOP \d O

WO 0®2083@/ cl ophosphani de has the structure: PCT/US2008/080531

o. NH,

Y H
/%INWNHZ H3C\ /CH3
S

(@]
N IN %Ha o]
\ (0] HO, H N
CHs HN 2 o ——
OH N £ “cHs CHa N s
a
o N
O v | \>
HO N
N
HO
OH
HO
OH J\
l¢] NHa
[00210] Buserelin has the structure:

HzN\(NHz
3 [e)

CHa |
[00211] Busulfan has the structure:

H3C\ //O O\\ /CH3
A¢§‘\\O///A\\\,///\\\\///O///%\B

[00212] Carboplatin has the structure:
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Cl [00219] Cyproterone has the structure:
[ 00220] Cyt arabi ne has the structure: NH2 N 1 ON

W 0®2A3PBMAcar bazi ne has the structure: PCT/US2008/080531
)
HsN, O
\/
Pt
/\
HsN @)
O
[00213] Carmustine has the structure:
O
T/
H
N N
CI/\/ \”/ \/\CI
@)

[00214] Chlorambucil has the structure:
HOY\/\O\
@) Cl
N///\\\\///

Cl

[00215] Cisplatin has the structure:
"
HN——Pt—Cl

Cl

[00216] Cladribine has the structure:
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[ 00222] Dacti nonycin has the structure:

[ 00223] Daunor ubi ci n has the structure: opi 00s
W@Qﬂd()/MssHBCH 3C4,4,. ./....1. .4 1-10\"" "' PCT/US2008/080531

[7,1-12 [00224] D et hyI stilbestrol has the structure:

OH

T}?

[00217] Clodronate has the structure:

[00218] Cyclophosphamide has the structure:

el OH
2
N\,
Cl

Cl

[00219] Cyproterone has the structure:
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1-bC [00225] Epirubicin has the structure: HOE 171H2
[ 00226] Fl udar abi ne has the structure: HO
WO 0®2A7BHF udrocorti sone has the structure: PCT/US2008/080531
[ 00228] Fl uoxynest erone has the structure:
[ 00229] Fl ut am de has the structure:

[00220] Cytarabine has the structure:

[00221] Dacarbazine has the structure:
o, NH,
N X
HQN\N/ = N
H N—
[00222] Dactinomycin has the structure:
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0 [00230] Hydr oxyurea has the structure: 0 NOH H2N H.

[ 00231] | darubi cin has the structure:
wQ 0®2823kF osf am de has the structure: 0C PCT/US2008/080531
/0000",0..,..... , I 1 NC.
HsC CHs

Z

HsC CHs

CHs3
E i \’;[ N
Hsc (@] CHs3
o -
O O,
N N
/
H3C (@] \CH:;
HsC CH,
NH,

Daunorubicin has the structure:

[00223]
Hs C/ Ha C//,I'I O
Ho\\\‘““ -
N
[00224] Diethylstilbestrol has the structure:
CHs
/ O -
HC
[00225] Epirubicin has the structure:
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WO 2009/ 055343PCT/ US2008/ 080531 [ 00233] I mati ni b has
the structure: [00234]Leucovorin has the structure:
5[ 00235] Leuprol i de has tP@T/US2008/080531

woHRO0b1AMSES N1 INH N
structure: H

Z e

Fludarabine has the structure:

[00226]
NH2
N,
F \N ¢
O
HO
i OH
HG
[00227]
5
Fluoxymesterone has the structure:

[00228]
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structure:

[ 00237] Lonusti ne has the structure:
[ 00238] Mechl or et ham ne has the structure: CH3 5

..... s.s."..

[00229] Flutamide has the structure:
HsG FFs
N o
HsC +
"
O
O
[00230] Hydroxyurea has the structure:
O
)]\ N
5 S
[00231] Idarubicin has the structure:
O
HSC“lIIIn
HO NHo
[00232]

[fosfamide has the structure:

Cl

O\P//O
|
N\/\

Cl
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Clcl . [00239] Mel phal an has the structure:

[ 00240] Mer capt opurine has the structure: S HN-Ki-1 L 1
WO 204985$310D[ 00241] Mesna has the structure: 0 N BOEUS2008M80531

2009/ 055343PCT/ US2008/ 080531 [ 00242] Met hot rexat e has

the structure:

[00233] Imatinib has the structure:
Hs
N
H
N N
T “
/N
HN
[
N 5 CHZSO3H
[00234] Leucovorin has the structure:
\’;[ j\/ o
H
N
OH
@) OH
5 [00235] Leuprolide has the structure:
H
o) N\\//CH3

HisTrpSerTyrLeuLeuArgN
NH

o}

[00236] Levamisole has the structure:
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[00243] M tonycin has the structure:
5[ 00244] M t ot ane has the structure: Cl
WO 0®2453h4 t oxantrone has the structure: H PCT/US2008/080531

..... N A T N A A A A
HNOH
///,I’I’I N\ S
H
N .
[00237] Lomustine has the structure:
N
P,
R
@)
[00238] Mechlorethamine has the structure:
[
N
5 CI////\\\\“/// \\\\////\\\\CL

[00239] Melphalan has the structure:
o) NHo Cl
HO : < > N\ﬂ
cl.

[00240] Mercaptopurine has the structure:

10 [00241] Mesna has the structure:
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OHOHN. OH N H [ 00246] Ni | ut am de has the structure:
[00247] Cctreotide has the structure: OH
WOFb@omsBYs - Phe- Tr p- D- Lys- Thr- CysNH 1 | PCT/US2008/080531
[ 00248] Oxal i pl atin has the structure:
[ 00249] Pam dronate has the structure:

[00242] Methotrexate has the structure:

HaN N, N,
T N N TH3
N / / N
N
NH2 N/I/I/,,“

OH

[00243] Mitomycin has the structure:

HoN

HsC

[00244] Mitotane has the structure:

Cl Cl

Cl

[00245] Mitoxantrone has the structure:

-86-



H2H2 H2NCC 03HNa OH 5H20 PO3HNa WO
2009/ 055343PCT/ US2008/ 080531 [ 00250] Pent ostati n has
WO b@ossBuxture: o .......... S PCT/US2008/080531
H
N
OH 0 HN/\/ \/\OH
OH @) HN OH
[00246] Nilutamide has the structure
O
0 /{
HsC N\O_
N
H3C
O F F
[00247] Octreotide has the structure:
OH
HaC OH
Phe-D-Clys-Phe-Trp-D-Lys-Thr-C%/s NH
[00248] Oxaliplatin has the structure:
[00249] Pamidronate has the structure:

POsHNa
Ha  H»
HN—C —C | oH 5H,0
POsHNa
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5

\/ OH [00251] Pli canycin has the strcture: cL.-- OH
5[ 00252] Porfinmer has the structure: WO

wWQoMINEBEB43PCT/ US2008/ 080531 [ 00253] Pr ocar bewUsm08/080531
has the structure:

[00250] Pentostatin has the structure:

OH

[00251] Plicamycin has the strcture:

HsC,

H3C\
0 QH
[1TIN s
HO = CHs
HO e
o)

] e}

[00252] Porfimer has the structure:
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[00254]) Ral titrexed has the structure:
[ 00255] Strept ozoci n has the structure:

WO 0®2683TEni posi de has the structure: CH PCT/US2008/080531
[ 00257] Test ost erone has the structure:
[ 00258] Thal i dom de has the structure:
NaOxC(CH2)2 CHs B R CHs } HsC, (CH»2COONa
Hs
NaOC(CHy), CHs HoC o— HaC (CH»,COONa
H H H
HaC 0— | co(CHy; CHg HaC CHy
CHs CHs
R CHs NaOC(CHy); CHg HsC R
" n=0-6
R= HO—TH and/or —ﬁ=CH2
CHs
[00253] Procarbazine has the structure:

N CHs
H
HsC H
N
H
[00254] Raltitrexed has the structure:
H
HO o N CH,
THs | \|(
HO S N N
N
H
o \ / © )
[00255] Streptozocin has the structure:
HOH=C,
HO e R ]S
N——0
HO N N/
)
CHy
O

[00256] Teniposide has the structure:
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[ 00259] Thi oguani ne has the structure:

[ 00260] Thi otepa has the structure: [ 00261] Treti noin
wha®Inss4xst ruct ure: CH3CH30 [ 00262] Vi ndesi PET/I8x08/080531

the structure: 5

OH

[00257]

[00258]

[00259] Thioguanine has the structure:

[00260] Thiotepa has the structure:
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CH3 [00263]13-cis-retinoic acid has the structure:
[00264] I n certain enbodi nents, an anti body or

w@epges34dbi ndi ng fragment provided herein is |PCRES2008080531
or used in conbination wth abraxane. Abraxane is an
I nj ect abl e 10suspensi on of paclitaxel protein-bound
particles conprising an al bum n-bound form of
paclitaxel with a nean part cIe si ze of approxi mtely
130 nanoneters. Abraxa e |s

2009/ 055343PCT/ US2008/ @53'—5 lied as a white to
yellow, sterile, lyophilize er for reconstitution
with 20 nL of 0.9% Sodi um orlde I nj ection, USP
prior to intravenous infus . Each singl e-use via
contains 100 ng of paclitaxel and approxi mately 900 ny

[00263] huniRtiRAIMDAS H1e SEREHIEF [ 1iliter (nl) of
reconstituted suspension contains 5 ny paclltaxe
Abraxane is fgee @f sol vghit Pemoghor

( pol yoxyet hyl ab&d

enbodi nent's, (8 I '
provi ded her ¢ 8
one or nore ofNphen

certain
' i g fragnment
in conbination with
(%glanlne mustard, uracil nustard,

estranustine altretam ne, floxuridine,

-deoqxyuri.d 0sj ne ar abi nosi de, 6-

[00264]. ¢ ot ééj?si' I!?a%l"é1 @HS{IUB? mycin, calcitriol,

val rubicin, mthranycin, V|nblast|ne 10vi nor el bi ne,

I|nked to or

t opot ecan, raZOX|n _mar 2 - neovast at ,
BMS- 275291, ] i%ar?% 5U5416 5U6668
ENVMD121974, 62, angiostatin,

vi t axin, X fene, spi ronol act one,
finast@ri dey—eiim trastuzunab denileukin
diftitlox, B i ti |,

arZOX|fene

i K 3 tHxi f
( CP- 336156), (/:IOX| f eRe, ] A0
HaCx_

NH,
[00263] 13-cis-retinoic acid has the structure:
CHs, CHs,
Ha CHs
X xS N
CHs o) OH |
[00264] In certain embodiments, an antibody or antigen-binding fragment provided

herein is linked to or used in combination with abraxane. Abraxane is an injectable
suspension of paclitaxel protein-bound particles comprising an albumin-bound form of

paclitaxel with a mean particle size of approximately 130 nanometers. Abraxane is
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HVR- 3339, ZK186619, topotecan, PTK787/ZK 222584
(Thomas 2003), VX-745 (Haddad 2001), PD 184352
W@ S®bosi343 eopol d 1999), LY294002, LY292223, LYPORESHNS/080531
LY293684, LY293646 (VI ahos 1994), wortmannin,
BAY- 43- 9006, (W hel m2002), zZM336372, L779, 450, a Raf
i nhi bitor (Low nger 2002), flavopiridol (L86-8275/HVR

supplf 28, BERY RO Ca e ey Feblgboct oy sk lan i 30 e o
0 9% SRBIERY bRy ol T Ik AYnaye wiupiam, Eply Sptguse v

cotab b B 0 s R A iy e
(mL) %f?fg%%{ﬂr’[lg)g%cﬁj %%eﬂg}gnt%gg’g/'ag{.s? %w{ayesfz%%%ga%%ﬁg %Lree of Is:'ol\’“;’ents
and cremophor (polyoxyethylated castor oil).

[00265] In certain embodiments, an antibody or antigen-binding fragment provided
herein is linked to or in combination with one or more of phenylalanine mustard, uracil
mustard, estramustine, altretamine, floxuridine, 5-deooxyuridine, cytosine arabinoside, 6-
mecaptopurine, deoxycoformycin, calcitriol, valrubicin, mithramycin, vinblastine,
vinorelbine, topotecan, razoxin, marimastat, COL-3, neovastat, BMS-275291, squalamine,
endostatin, SU5416, SU6668, EMD121974, interleukin-12, IM862, angiostatin, vitaxin,
droloxifene, idoxyfene, spironolactone, finasteride, cimitidine, trastuzumab, denileukin,
diftitox, gefitinib, bortezimib, paclitaxel, docetaxel, epithilone B, BMS-247550 (Lee 2001),
BMS-310705, droloxifene (3-hydroxytamoxifen), 4-hydroxytamoxifen, pipendoxifene, ERA-
923, arzoxifene, fulvestrant, acolbifene, lasofoxifene (CP-336156), idoxifene, TSE-424,
HMR-3339, ZK186619, topotecan, PTK787/ZK 222584 (Thomas 2003), VX-745 (Haddad
2001), PD 184352 (Sebolt-Leopold 1999), LY294002, LY292223, LY292696, LY293684,
LY293646 (Vlahos 1994), wortmannin, BAY-43-9006, (Wilhelm 2002), ZM336372, L-
779,450, a Raf inhibitor (Lowinger 2002), flavopiridol (L86-8275/HMR 1275; Senderowicz
2000), UCN-01 (7-hydroxy staurosporine; Senderowicz 2000), any mTOR inhibitor,
rapamycin (sirolimus), everolimus (40-O-(2-hydroxyethyl) derivative of rapamycin), CCI-
779 (temsirolimus; Sehgal 1994; Elit 2002), AP-23573, RAD001, ABT-578, or BC-210.

Rapamycin (sirolimus) has the structure:
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C H3 WD 2009/ 055343PCT/ US2008/ 080531 [ 00267] AP- 23573
has the structure: [ 00268] RADOO1 has the structure:

W@ERB9IPEB3269] ABT-578 has the structure: [00270p@&CZURD08/080531
has the structure: W) 2009/ 055343PCT/ US2008/ 080531

HsC.

[00266] CCI-779 has the structure:

OH

CHs3

H3C

CHg
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[00271]In certain enbodi ments, an anti body or
anti gen-bi nding fragnent provided herein is linked to
wW@roovas3adbi nati on with one or nore of the conpoUIs®08/080531
set forth in U S. Patent No. 5,656,655, which
di scl oses styryl substituted heteroaryl EGFR
inhibitors; U S. 5Patent No. 5,646, 153, which
{sclo j . bicyclic aryl heteroaryl
[00262!” boc@%??%%ﬂ%@ﬁ%tsg{&géugé'bocycI i c EGFR and PDGFR
inhibitors; U S Patent No. 5,679,683, which discloses

tricyclic pyrimdine conpounds tha i~ he” EGFR
U.S. Patent No. 5,616,582, which d des ggiazoline
derivatives that _have receptor t% ki ndse

i nhibitory actidi ), Fry 1994, whi chhgi'sétpses a

conpound having a strygture thaf inhibits BG-R (see 10

Figure 1 of Frly 1994 U_S. Patknt No. 5,196, 446,

whi ch di scl oses et erogryl etnNgenedr i or

heteroaryletheneoiylar'l conpounds that inhibit EGFR

and Panek 1997, wkich discl oses a«onpound identified

as PD166285 (&2, 6odi chl or ophesyl ) - 2- (4- ( 2-

di et hyl am noet hoxy) phenyl ar ni no) - 8- et hyl - 8H

pyri do(2¢ -dL&.rinidin-7-one) sat i nhibits the EGFR

PDGFR, and™GHR Tam | i es oftsg’eceptprs. [00272]In

certain enbpdiorents, an anti body qr anti gen-bi ndi ng

fragment proyi dednNperein is |inkee\to or in

conbi nati on with pn& or nore ¢t pegyh-e™8 or

unpegyl ated 5intéerfgron al fa-2a, pegyl ated or

unpegyl at ed i nt er fgrog_alfs 2b, pegylat ed. or

unpegyl ated interferon]pl fa-2c, peYyl at¢d or

unpegyl at ed interkeron Ifa n-1, pegylated or

unpegyl ated i nterfleron akfa n-3, &rmd g-oybated,

unpegyl at ed consensus integfferon or CHs

al bum ni nterferon-al pha. [[00273] G hér interferon al pha

conj ugat es can be prepared cf//buplkng an interferon

10al pha to a water-sol ubl e pol yner. ¥Mmon-lin1ting

list of such polyners includes other polyal kyl ene
[00268%1 de RRNBPCh¥PSitkfieas pol ypropyl ene gl ycol's,

pol yoxyet hyl enat ed pol yol s, copol yners thereof and

bl ock copol yners thereof. As an alternative to

pol yal kyl ene oxi de-based pol yners, effectively

non-antigenic materials such as dextran,

pol yvi nyl pyrrol i dones, polyacryl am des, pol yvinyl

al cohol s, carbohydrate- based polyners 15and the |ike

can be used. Such interferon al pha-pol ymer conjugates

are described, for exanple, in U S. Patent No.

4,766, 106, U S. Patent No. 4,917, 888, EP Application

No. 0236987 or 0593868, and International Publication

No. W)95/13090. A PEGL2000-1FN
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alfa 2b can be prepared by attaching in a PEG pol ynmer
to a histidine residue in the interferon alfa-2b

worioensdzes 20[ 00274] Phar maceut i cal conposi t i onBCD1S2008/080531

pegyl ated interferon al pha suitable for parentera
adm ni stration can be fornulated with a suitable
buffer, e.g., Tris-HC, acetate or phosphate such as
di basi ¢ sodi um phosphat e/ nonobasi ¢_gsodi ug phosphat e
buf fer, and pharmaceutical |y accept ab e?sbpf§h$
(e.g., sucrose), carriers (e.g. |human|pl asma al bum n),
toxicity agents (e.g., NaCl), pPweservafivescd.e.gd.,

t hi mer osol , €resdl or benzyl al ce ol)@bé%d
surfactants|((e.g.{ kwmeen o pol ysorbates) in sterile
wat er for injectjisl. Tha_ MO

2009/ 055343PCTAUS20087 080581 pewyt ated i nterferon

al pha can be sfored f@as |yophilized powder under
refrigeratdonan 2- 8C. Tharegdnstituted aqueous
solutions anNé stabl e when stgfed between 2 and 8C and
used w tHraQ |24 hours of reconstitution (see, e.g.

U. S. HREakent-"NQs. 4, 492,537,562, 923 and 5, 766, 582.
The reconstit uffed aqueou§ﬁ%olut1ons may al so be stored
in pre- Sfilledgulti-dose syrijnges such as those

useful fondekwery of drugﬁ qCh_agsdnsul i n. Typi cal ,
sui tabl e syringes]include sy$Stens Yonprising a
prefilled vial attlached to a pen-tlype syringe such as
the NOVOLET(r) NoVd~Pefi“vai | abl @trompAovo Nordi sk or
t he REDIPEN(r)4 avai ll|abl e from %cherijhg Corporation,
Keni | wort h, hUCHglhe syringe sfgtens i nclude a
pen-type syringe conpr'ling a gtrds axg ri dge
containing a diluent ang 10l yophi )i zed 6@@ylated
interferon al pha powder {in g_.sepdqrate conpartnent.
[ 00275] Conposi ti ons conpriNét ng an\antienetic are
useful for preventing or treating $fausea; a conmon.
side effect of chenotherapy. Accordingly, in certain
[00269hodi ABT63Z8 bagpiessttucturs: are provi ded that conpri se an
anti body or antigen-binding fragnent provided herein

| i nked Rg:ziNin conbi nation with one or nore

anti - canger ¢henotherapeutic 15agents and one or nore
antieneti Ngncladi ng but not limted to casopitant

(d axoSm t hKl i
NK-1 receptor

Yet upi tant (M3 - Hel si nn) and ot her
aQni sts, pal onosetron_(sold as Al oxi
by M3 Pharwg¥, aprepN ant (sol d as neﬁﬁbby Merck and
Co.; Rahway, NJ), diphpnhydram ree (s Benadryl e
by Pfizer; New York, (N, _h Y] gs-°At ar axe
by Pfizer; rk d as

Regl ane 20 hy AH|Robi ns vy B | or azepam
(sold as Ati ;  Madi son, al prazol am
(sold as Xanaxe by P&jzer; New York, ha)operi dol
(sold as Hal by Otho-MNeil; at, NJ)
droperidol ( as Warinole

by

[00270] BC-210 has the structure:

-05-



Sol vay Pharmaceuticals, Inc.; Marietta, GA),
dexanet hasone (sold as Decadrone by Merck and Co.;
woRalvass34NJ) , predni sol one, net hyl predni sol oneP¢HUSO&E30531
Medrol e by 25Pfizer; New York, NY), prochlorperazine
(sold as Conpazi nee by d axosmithkline; Research
Triangl e Park, NC), granisetron (sold as Kytrile by
Hof f mann-La Roche Inc.; Nutley, NJ), ondanseiyon (
sold as Zofrane by d axosmithkline; Reéseaxkefi Triangl e
Park, NC), dol asetron (sold as Angge
Sanofi-Aventis; New York, NY), tropbsetrop (sold as
Navobane by Nov i s;NEast Hanovey; < Al so provi ded
herein are nmethqgds of |5fweating cancer by
adm ni stering sueh comiosi LbQnp tea subject (e.g., a
manmal i an subj ect 3 a huyan, TeHsmate, cani ne,
rat, rabbit, or noyse) i need|thereof. [00276] O her
side effects m\\F.'t-r t Peat met i pe? ude red and white
bl ood cell defitfency® Accordingly, conpositions are
provi ded t hatogohpri se an anti body or anti gen-bi ndi ng
fragment peyi dethherein |inkedgtO~Qr in conbination
with an agentYthat @reats red“i0and/pr white bl ood
cell deficiengy suclpss pegfil grasti eryt hropoi etin,
epoetin al fa, “sy _ddrkepoetin alng 0Q274M n certain
enbodi nents, conpositilons are prdvidedYthat conprise
an anti body or antigen-binding fragnmenti thereof |inked
to or in conbinatio dTie’ or mor Qv o
anti - hypertensi ve agents Euch as a giuretfc, an
adrenergi c receptorgantadoni st, an 15adrepergic
receptor agonist, a ¢al ci umychannel ¥ gekérg, an ACE
i nhibitor, an angi otensin |I|| receptor -ntagoﬂ#st, an
al dost erone ant agoni st, a vasodi Latet/ or a centrally
acting adrenergic drug. [00278¥F'n cert&ai n enbodi ments,
the anti bodi es or antigen-binding fragfnts discl osed
herein may be adm ni stered as part of a pharnmaceuti cal
[0027dppodhicenaintdmatiodiments, an antibody or antigen-binding fragment provided

herein is linked to or in combination with one or more of the compounds set forth in U.S.
Patent No. 5,656,655, which discloses styryl substituted heteroaryl EGFR inhibitors; U.S.
Patent No. 5,646,153, which discloses bis mono and/or bicyclic aryl heteroaryl carbocyclic
and heterocarbocyclic EGFR and PDGFR inhibitors; U.S. Patent No. 5,679,683, which
discloses tricyclic pyrimidine compounds that inhibit the EGFR; U.S. Patent No. 5,616,582,
which discloses quinazoline derivatives that have receptor tyrosine kinase inhibitory
activity; Fry 1994, which discloses a compound having a structure that inhibits EGFR (see
Figure 1 of Fry 1994); U.S. Patent No. 5,196,446, which discloses heteroarylethenediyl or
heteroarylethenediylaryl compounds that inhibit EGFR; and Panek 1997, which discloses

a compound identified as PD166285 (6-(2,6-dichlorophenyl)-2-(4-(2-
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20conprises one or nore physiologically tolerable
conponents. Therefore, in certain enbodi nents, such

W@ o09p0si3ed ons and net hods of formul ati ng such PCT/US2008/080531
conpositions are provided herein. Conpositions
conprising one or nore antibodies or antigen-binding
fragnments as discl osed herein and one or nore

aietfattinpBL 8RN lorn o T a2 ERERERGDISS ARG et inniois
the EGERY E@ﬁ@a@gﬁ%‘ %ﬁ@ LRBREHBR L dbon Dsobat Cooe
002720 bk %bfﬁm et e Rk On R IRIRE A R BbmeRGy/oVides
nerein ke toyeith o Bpa WA &F Siore of pesk e 38}135%9%/ e
interigr Bl Ca: BoRAlRmol Hitaa ey el al %ka’étria%nggf%s%% ipsoylated

t hereof . Suitable 5S5conponents may i nclude, fo
mterfgggﬁlﬁ@ gc Reaviaied anwIreoYiaied igfesferen altopd, pegylated or unpegylated
di sintegrants, buffers, preservatives, | ubri cant S,
interfgrpg @fa ,nr;-b @ndmggl@@qe pgpegyba,t@ql pqa{beegg%mgerfeé@n or albumin-
. enmul sifiers. [00280] Sui tabl e anti oxi dants may i ncl ude,
interfgrep-atdtgnpl e, net hi oni ne, ascorbic acid, EDTA, sodium
t hi osul fate, platinum catalase, citric acid,
[00278) st ei Piber mtﬁr&goryal@halcwjuaat@g lcpe brirterated by coupling an interferon
t hi osorbitol, butylated hydroxanisol, butylated
alphatig drvestgit-e0lutele @olyared/ A noptioying ligabl such. polyores's inciudlesdter
herein, inclusion of one or nore antioxidants such as
polyalkgliehe oridrdiomopalycwmrp esch aspolgonopylese glycals, paiyaxyethylemated
anti gen-bindi ng fragnent as provi ded herein decreases
polyolsxcatadt yrogrs diierebiearahitl odlochpotymexrs theyeof: Bs adiatgrrfatiag ent .
This reduction in oxidation prevents or reduces |oss
polyalf/lebe ndidedaatd ipoiymers, tdffeciblayy narpaoigeni @ateribiedyich as dextran,
stability and maxim zing shelf-life. Therefore, in
polyvidgiby oIt ohedqsblyaenilamicespssyvinyd aronsle, ¢arostydieste 154dvaitpolymers
conprise one or nore antibodies or antigen-binding

and thd @nEitise @seddBach Peetere BphA-pARINdRNRIGa@Iee described, for
anti oxi dants such as nethionine. Further provided are

examﬁ@t MAJS. Patenp NBY £1765 196 0X I #atdHl Nof. 4, A%t e8eliFFOApHIRation No.
shel f-1ife of, and/or inproving the efficacy of an

0236696‘17t bikeasbuags, At ih@eRaRhBCb SicARRONEIWORS/ 108! ASSEG12000-IFN
herein by mxing the antibody or antigen-binding

alfa 2b'cad M HreMirkl b? '&ﬁa&‘im f & PRRE hihrheaBtShighthife ?e%ld ug i in the

nmet hi oni ne. 00281] uitable carriers may 1 nclu

interfdrBh afX3BRhSeciFgueous veh| cles such as

[00274] Pharmaceutical compositions of pegylated interferon alpha suitable for
parenteral administration can be formulated with a suitable buffer, e.g., Tris-HCI, acetate
or phosphate such as dibasic sodium phosphate/monobasic sodium phosphate buffer,
and pharmaceutically acceptable excipients (e.g., sucrose), carriers (e.g. human plasma
albumin), toxicity agents (e.g., NaCl), preservatives (e.g., thimerosol, cresol or benzyl

alcohol), and surfactants (e.g., tween or polysorbates) in sterile water for injection. The
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sodium chl oride injection, R nger's injection,

i sotonic dextrose injection, sterile water injection,
w@roodesedbse and | actated Ringer's injection, PCT/US2008/080531

nonaqueous vehicles such as fixed oils of vegetable

origin, cottonseed oil, corn oil, sesane oil, or

peanut oil, antimcrobial agents at bacteriostatic or

pegylgtlé%t%f%@. ha‘lﬁn%ncga@ é %n?s Ig{)ﬁrﬂ z%?ifpco\/\%%?[]ﬁﬁersrgﬁige?ﬁion at 2°-

ers Suc

ac. PgER ngﬁtafegnac%te@ﬁ% %g'yﬁ ﬁaeéf%ata:%%gﬁ EheRredo nﬁv%%n?and%
ana BEERTAAG u;§8£rgw??p§a S T
5,762 %dﬁfg?%gg %|mF %ﬁgtﬂﬂ qqypﬂlés a%lgllﬂr@ naay-4lsq be stored in pre-

sorbate 80 (TVVE esteri or chelatin
ileo, G GSR BN TORS SHENAC TRy PRNEG SRR ol druge sidliseees
or 5EGTA (ethylene glycol tetraacetic acid)
Typicgh g¢ipbie S%@Q?étwd@rﬁé(s@lniﬁc‘iﬂmprﬁ%% P@rff&efb}“%%ﬂ%h%%q fRen-
hydr oxi de, hydrochloric acid, citric acid, or lactic
type Sé(&ﬂ@le sught a?rﬁh@rNQV@I—EE@M\@ RRn pyailabledeore iove Mogdisiagr the
added to pharmaceutical conpositions in nultiple-dose
REDIREN@apKailesle fiem Schelingieomesaiising Kepilvarts dlJs Other syringe systems
nmercurials, benzyl al cohol, chlorobutanol, methyl and
includerapsi-typelsy Hnaxgeprisiaa gisisd cegtidgescontainingreodiient and
benzal koni um chl ori de and 10benzet honi um chl ori de.
lyophifzed pédwates ditgiferan elphayowsier inde segasatessoamelriseniat er
sal i ne, dextrose, glycerol, or ethanol. Suitable
[00275)n- t dXxdropeaibtiansi camprisingstneardiesetiaaré nedfulder prlegenting or treating
exanpl e, wetting or emulsifying agents, pH buffering
nausezg erdosymat sible leffeetrad chembthlerdpyt yAceonrdimglg riis cerdaiin @gdxotsnents
such as sodium acetate, sorbitan nonol aurat e,
compbsitieid@egraviterthat eahprisecdn aytidoad@x aniigen-dibding 2@gmmehe
term"therapeutically effective anount” or "effective
providtaiSagein liakediRest ineo@bmatied @itk ohe or htbrd aamganesr chemotherapeutic
concentration of a drug effective to treat a di sease

agent@fan@ @ndidr infote ahfEmeicMcRiding Bt noegditsll focdsbgitdise of
the anti bodi es or antigen-binding fragnments discl osed

(Glax6SmRhRlided, Nétepitart ANCEHelsinrt) poameartNcal byl Shdorfsts,
anount is the dosage or concent ration of the anti body

alon@éetl?t\jht (lssmsmlafawg\nér PEARTY), SREBIRAR (Sd 89 ERRMIARIMBGK and
all or part of a’tunor, |nh| bi ting or sl owi ng tunor

Co.; F@dtﬂ\Y!yD NJJ ,@mr@hhyé}awm{@&bla £ Benadryl® by Pfizer; New York, NY),
hydroxyzine (sold as Atarax® by Pfizer; New York, NY), metoclopramide (sold as Reglan®
by AH Robins Co,; Richmond, VA), lorazepam (sold as Ativan® by Wyeth; Madison, NJ),
alprazolam (sold as Xanax® by Pfizer; New York, NY), haloperidol (sold as Haldol® by
Ortho-McNeil; Raritan, NJ), droperidol (Inapsine®), dronabinol (sold as Marinol® by
Solvay Pharmaceuticals, Inc.; Marietta, GA), dexamethasone (sold as Decadron® by

Merck and Co.; Rahway, NJ), prednisolone, methylprednisolone (sold as Medrol® by

Pfizer; New York, NY), prochlorperazine (sold as Compazine® by Glaxosmithkline;
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proliferation of cells nediating a cancerous
condition, inhibiting tunor cell netastasis,

w@e@biosi3at i ng any synptom or marker associ at edP@i/UB2088/080531
tunor or cancerous condition, preventing or del aying
t he devel opnent of a tunor or cancerous condition, or
sonme conbi nation thereof. -101- WO

s A i IR o
N““em%gnﬁnéﬁﬁ o %&Bﬁa&%&fgﬁ%%'g?%ﬁ M@%ﬁ%ﬁgg‘%@s Weinole Park,
), §8¥seorr @S Arethelt sy Seroliaefi Neik U8k Rl iRisgrro sola

re slo fIIovv| nistratjon. a
as Na%sa«?@@go a'a'a“%é%t Hangueis gy gﬁa pﬁ?%@i@%re&ars s o
g grm ned usi ng net hod t\r/‘zn e art,
”ea“%%‘ﬂ”c&é m&k%{ﬁfﬁ“@es%h %mp%'éfﬂ%ttq % SF'@% Sréed? M%Hﬁ?%l@
~(MRI é CT scan, or visual detectjon a sur i cal
subjeétr%@ @@raeljumqﬂbrpng;gé@,rga@mev\ﬁéfr@bplﬁé)rmﬁ,@g} mmqqgth reof
reated is glioblastoma nultiforme, a clinician may
[0027ﬁ’bn| t o@thﬁf ‘é'g? PERASLS 9F %*i‘c@éér eBW@ﬂhﬂ”@i'% e @ndyrie QJ%Qdd‘ge”
~a CT or scan. Patient interviews regarding the _

deﬂC'%tmeea‘K&ﬁwgl!) COMPOSiiph At RPVidadiiat gpHReIse a agtibody or antigen-

headaches, behavi oral or npod changes) are al so
bindingrifagnaentiovevidaochrraidi inged ip eHe combifiatign With anragent that treats red

clinician, the dosage regi nen can be altered
and/oawibise dloedlogll deficiameyt sush asxeegfilgegstinh eryghroneietarapoetin alfa, or

being treated is nelanoma, a clinician can nonitor
darbepoetitt atbnt progress by visual inspection of the

mel anoma | esion. The clinician may evaluate a variety
[0027G] vi So@ertpiarenmEidiments seorhpasitiohe rare gaovigled teatzemprise an

t hi ckness, changes 15in growmh pattern, or changes in
antibayye andgeebinBegd radinrent trergédfeinkeath eorgs cofbtnagion with one or more

clinician, the dosage regi nen can be altered
anti-hgeetardivecdgentd S1RRA8A]d diuariocahdrehditiv regb@ier ameagonist, an

proliferation can be nmeasured using a thym di ne PET

adrened rdc%Ffbr agoMist, a\daldiim EA%Mel bibarershamAdENBhiBidr, 86 @Rgiotensin
generally requires the injection of a radioactive

Il recdptéCatagSiisNarRalobgredokd- dritagBritit e vadoRilalnes! aengalFdcting
scan of the 20subject's body (Vander Borght 1991a;
dren\é@g’i@igf Borght 1991b). Ot her tracers that can be used

i ncl ude [ 18F] - FDG (18-fl uor odeoxygl ucose), [1241]1 UdR

[0027%24124lh]c'eﬁgﬁ% e@nbd&@rﬁéﬂtﬁrt‘h@'aﬂ%@dlég 6BsAtBeA Yitking fragments

ronndeoxyurldlne 18F
o S A e
comp %?na—rﬂlﬁ%%f é@%@o’}o?gc ?&g@bfgcﬁﬁbﬁ%ﬁ{sboﬁ%ré}ﬁre in certain

embodlments, such compositions and methods of formulating such compositions are
provided herein. Compositions comprising one or more antibodies or antigen-binding
fragments as disclosed herein and one or more physiologically tolerable components may
be used in the treatment of diseases associated with high VEGF expression levels and/or

signaling, and/or increased angiogenesis.
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25herein wi |l depend on various factors known in the

art, such as for exanple body weight, -102- WO
WQQO®9/08B5843PCT/ US2008/ 080531 age, past mnedi caPCT/US2008/080531

hi story, present nedications, state of health of the

subj ect and potential for cross-reaction, allergies,

sensitivities and adverse side-effects, as well as the

vt M- R RSO,
comp@fiar w§$'?%%@ﬂ%{s%%ws@9é Bdmig SharBBY Rlc! Boc¥ptable

nces or n certain

iquio ey ol SR B R dmn V&P* aﬁ% SRR e et

i ded here dm ni ste :
S“bSt?’FFeq%aBéﬁf F@HP?*V’E? \"é‘é’%/’? k'/‘éh%léga%r V%P“%BS’“&’”‘@F'@&S fhgreey Suitable
to about 100 2O, , out 0.5
compﬁﬁgq@ mgag@ydﬁg@%@&pl%@@dpx@a% /flysrs %@?s g%ﬁoégeg(rants buffers,

about 10 about 15 ng/ kg, about 20 about
presepatiyes, ﬁkg@rmn@gntsa%wmg@ tﬁ'ﬁkwrs é’@!ﬂﬁ't”gf?geﬁ’@ﬁ Egembl'l?ztﬁ'ﬁfs 40
about 45 about 50 about 55
[oozaggout %Otaﬁ@/%'ox'ﬁ%ﬁtm%'”ﬁb'ﬂﬁgfor %%FI]I@ eme%qrw@e aﬁ%‘?ﬂ?tc acid,
75 ng/ kg, about 80 ngy/ kg, about 85 ng/ kg, about 90 .
EDTAygpdigm @@ukfatgaolﬁwW caglaseh 6liC 260, Q*/@Yek@ﬁ thipglyeasel Biieplycolic
of these enbodi nents, the antibody or antigen-binding
acid, thiqsgraiiol, bugylaieehiiroxanieel, mtylataﬁid\yggv(ytsﬂuemaaﬂd/QODlm@M@a"ate-
or less, and in certain of these enbodi nents 15t he
As disﬂmg@er@n,lioclng'blkgf one bemere Mtigyidagtsauch @ssnethionigeky a
or less, 0.5 ng/kg or less, or 0.1 ng/kg or less. A
compgsitiencaiopiEsiey ampntizodydmantigerebiadingtfragaranbas providsdvadrsin
such as for exanple once a day, two or nore tinmes per
decredags otigationrof g enttbione ©r petiganeatsikding magmeeat. Tiee keduatiorein
every two weeks, once every three weeks, once a nonth,
oxidatisn preeente\oe reduces lass offbingingattiity, therelamipaoving antibody stability
enbodi nents, the adm nistrati on dosage may change over
and mdxemi2Rgahesgifedf THereldtaeMtertdno emvainEngs corfpesiidnai ate provided
enbodi ments the initial admnistration dosage may be
that cBm@hNes ohd anmeLaRibee s craRtigers bihadingIrgirsadesdistidsed herein
certain enbodi nents, the adm nistration dosage nay

and oMBIoY TRYE ik BRYESH A mbfHRAHinEE tureRP eRlided £8 nidiBods for
reacti on of the subject.

preventing oxidation of, extending the shelf-life of, and/or improving the efficacy of an

antibody or antigen-binding fragment as provided herein by mixing the antibody or

antigen-binding fragment with one or more antioxidants such as methionine.

[00281] Suitable carriers may include, for example, agueous vehicles such as

sodium chloride injection, Ringer's injection, isotonic dextrose injection, sterile water

injection, or dextrose and lactated Ringer's injection, nonaqueous vehicles such as fixed

oils of vegetable origin, cottonseed oil, corn oil, sesame oil, or peanut oil, antimicrobial

agents at bacteriostatic or fungistatic concentrations, isotonic agents such as sodium

chloride or dextrose, buffers such as phosphate or citrate buffers, antioxidants such as
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-103- WD 2009/ 055343PCT/ US2008/ 080531 [ 00287] Dosage

regi nens nmay be adjusted to provide the optimum
wele®pnsid4¥ esponse (e.g., a therapeutic responsegT/USNS/080531

exanpl e, a single dose may be adm ni stered, or several

di vi ded doses may be adm ni stered over tine.

[ 00288] Phar maceuti cal conpositions conprising the

sodluﬁ1er %Lﬁ%gé (.’?Cél%n@sriﬁétggr%lggﬁ %g gg&ra@(er %EJIH ot d%' g&ép%ﬁﬁglg and

n cer OUS

dispe %@éﬁ%ﬁﬁuﬁu&s’t s?]oga L&ﬁ Fgfﬁpxgﬁéﬁhxﬁg@Jofs,%géfodrgxyé)ropyﬁjqofﬁtaj]celIulose
or polpfiRviad BPRe ehiRNRlg addls SUTLAT BLSabSR siifErso),
sequisitinbig ﬁ%gé?lgerﬁﬁékabaﬁﬁﬁﬁi A @lvisreaRiSe rasceti acid) o
EGW@E‘W%}%@ t%@AY:@i%ﬁéaﬁmyhélcowfr&hfeé@%nwma@rpewgne

ker, New York; Liehernan, al (eds.) (1990) .
Q'YCO'PH%'HWJB’G'WX&% hlz%@ﬁ@'@”@é?'ﬁsc'”@a?&!depé'%9@?(&%'9 AQEicygRiRE agents
and Li eberman, etal. %eds ) (1990), Pharnaceuti cal
ut|I|zeg@§é§érlqr§m]aé/ bqja@qgagrtg@ a8 calrggmﬁltlomw yltiple-dose
00289LThe anti bodi es and anti gen-bi nding fragnments
contatifyescihgsivgluge PBPROIARY CIgSOIsERGAUNRIS Beray! aipokeyChieigbetanol,
known in the art, such as for exanple parenteral
methyl @ng propylipdwdExERRZ0Id 3aid aglers, thimetdsal, banzalkeniwn shloride and
i ncluding intravenous infusion, intranuscular, or
benzéthenianehtaidei Gudalole enipentavoay nefusiet tor ekarplegwatesy dline,
i ntranasal, intraocular, sublingual, rectal, or
dextrasep plyaérpl, oo ethasol. | Suiirtsoth mericsauxiiaryesubdstanees maiy bodlides for
or antigen-binding fragnents are adm nistered via

examplej @ettingror emrmylsifginglage nish pHricutfeting agénts izimizers, cotibitity
be 20prepared in any conventional form such as for
enharexcasTr @géntgsudh a9 kodiummncesats pepnisitapmmorstaliiitey trietildinolamine

solid fornms suitable for generating liquid solution,
oleates W8 pgKIGdaxin.or enul si on.
[00282] The term "therapeutically effective amount” or "effective dosage" as used
herein refers to the dosage or concentration of a drug effective to treat a disease or
condition. For example, with regard to the use of the antibodies or antigen-binding
fragments disclosed herein to treat cancer, a therapeutically effective amount is the
dosage or concentration of the antibody or antigen-binding fragment capable of
eradicating all or part of a tumor, inhibiting or slowing tumor growth, inhibiting growth or
proliferation of cells mediating a cancerous condition, inhibiting tumor cell metastasis,
ameliorating any symptom or marker associated with a tumor or cancerous condition,

preventing or delaying the development of a tumor or cancerous condition, or some

combination thereof.
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Preparations for injection may include sterile

solutions ready for injection, sterile dry soluble
w@e@dosdsy such as | yophilized powders, ready POI/D82008/080531

conmbined with a solvent just prior to use, including

hypodernic tablets, sterile suspensions ready for

i njection, sterile -104-

[00283 ggi/ o3 ?éngé ﬁé@%%%ﬁ%gﬂso&& M%J usfﬂ é’&ﬁ&ﬁtsprovided
here@%%@%i SR SRR A Pﬁnoe' e
effectg{ﬁ Jé’ﬁ%@%ﬁ'@ f en aj?lls@r—r\&) éy E%e?rh@%%tﬁtﬁ%rp q,@é%ﬁiaem&nt(eated ina

ar ent er al trat

subjeB EnkS ceassy @oqrzﬂ@m s SR Sl g edapsttcn %
particb@\g\ég%el 13}ert a| g@%%sgggp\;pwgr cgqtlpeléé]lggtgga neg,usmg mgthods

anti gen-bi nding fragnment as disclosed herein jn
well k§9YVF éﬂﬂh@ &b ISV%’h?S for ﬁéa@el%ﬁ%y MAPNeHR fRECR2a%F @3@&'% &R, CT
whi ch i nmpr oves the stability or other pharnmacol ogi cal
scan, @b ¥iseAIRIaCcion (e PpBKEIEr! RFPCEAEIN JTaT LY2BRICs Whaks 1ha cancer
~ prepared fromthe 10powder. Excipients that may be
beingkpaied indlivklastomatmuliiormeta P'i'ﬁﬁ'@fé@aﬁldnow gpalmpsk Praggess by
sorbital, fructose, corn syrup, xylitol, glycerin,
imagiggy U@otymor geivg aseT or Mbil isean. saaweiﬁllféerd@é\m reganeingsthe eeRearance
may contain a buffer, such as citrate, sodium or
of sympipesif Mmmwswﬁa(tew.olneaﬂahbes,mwvibm pemoke ehanges) are also
those of skill in the art at, in one enbodi nent, about
informagive r dlepphtiingob slex fiedingsofdhe kiini¢iah tthadosagefeginmn can be altered
solution followed by |yophilization under standard
accordiiaglyndn ahothsr &xeomwle f whdrbdise carices being tieatddhie naglanoma, a clinician
provi des a desirable formulation. In one enbodi nent,
can nidndtor esatinenngrogmss toyaisual inspdtioa i thd ielaadmianésion.i @hes clinician
for lyophilization. Each vial can contain a single
may glafagea earieylof vipLgl Rosagess, elict he fanrikamplEzanhickady, changes
or antigen- binding fragnment thereof or conposition

in groitepgedrn, SAetiahbéd intdppeb@inge WDeheAdifiBh lthafifdings &ary elinician,

that needed for a dose or set of doses (e.g., about

the dddd¥fe reGmacaRtRMIRr&Pacrdifglg0 facilitate accurate
sanpl e wi t hdrawal and accurate dosing. The |yophilized

[oozaﬂPmefln‘@@Heﬂ%@ tSh6F S5k HAG BFoliRRRIPEd b measttel iuging.a thymidine
such as at about 4C to room tenperature.
PET scan (see, e.g., Wells 1996). The thymidine PET scan generally requires the
injection of a radioactive tracer, such as [2-''C]-thymidine, followed by a PET scan of the
subject’s body (Vander Borght 1991a; Vander Borght 1991b). Other tracers that can be
used include ['®F]-FDG (18-fluorodeoxyglucose), ['**I]IUdR (5-[124l]iodo-2'-deoxyuridine),
["°Br]BrdUrd (Bromodeoxyuridine), ['®F]FLT (3'-deoxy-3'fluorothymidine) or [''CIFMAU (2'-
fluoro-5-methyl-1-B-D-arabinofuranosyluracil).

[00285] The effective dosage of an antibody or antigen-binding fragment as provided

herein will depend on various factors known in the art, such as for example body weight,

-102-



10

15

20

[ 00292] Reconstitution of a |yophilized powder with

water for injection provides a fornmulation for use in
w@arensBeal adm ni stration. I n one enbodi ment, PEDUS2008/080531

reconstitution the |yophilized powder is added to

sterile water or other liquid suitable carrier. The

preci se -105- WD 2009/ 055343PCT/ US2008/ 080531 anount

age. ;ga AR AR e %%ﬁ%gti&f%%%g%ﬁ’ﬁé%%rcﬁiéﬁ(eegubj&ﬂ%na?)%tential
for Cr%%? R ler B DESTRA AR 48 BB P 38 vidlas g

st ens

admiryt %ﬁ'ﬁué?@%ﬁna&gpe&%gﬂwﬁf?é%?ﬁégéﬁ'ffﬁ{lo@?@earmav B pr3BSitionally

fra nts risin
redUCﬁapyﬂl%qaégB%aé)ge lsklg én g th)%cqrﬁ%rs\ée?ennanan as
tors. Polynucl eotl des encodi n he anti bodi es or
'”d'Caé?ff %m%@ﬂe R CFEYREAPSCPSENYELBCHEr i n may be
ol ated or, synt hesi zed usi ng nmet hods known in the
[0028§it dﬂ@eftﬁ@@r”i!@?'mﬂ@té EL ?@tﬂoﬂwbﬁ@t'gﬁ‘é’c@'ﬁwng dagment as
I ification or clonin Pol ynucl eoti des encodi ng
prOV'dP&’rheé%'PénW Bmadministered ﬁdhefapeta&aéy fidealye @%ﬂg%%ﬁwt 0.01
of the antibodies may be expressed froma single
ma/ka/tecaou! 160 matey(enhyatinut 803 rreg/kaahesit AP m%gsw atrag/kg, about
vectors, followed by in vitro assenbly. In certain
2 mg/é@mmun’ém@kg,tab@yt Hangle, ebowxsrregkedaliaud RO migkg, about 25
separate vectors within the sane cell and assenbl ed
mg/kd, rebpeaic¥) inglkgr Bijout S8/ gaboutis Emaisg, @bbuiNEsMgAkgsaiso s &P
or 5,595,898). Suitable vectors may contain various
mg/kg; @bbuighly mpikgnsbaift 60meg/6g, ahmue6d ewukgaboyt 7Amg/kg, about 75
sequences, such as pronoters, enhancers, or
mg/kd, rbosicdl mhikgnabaout B5ahg/&g, gl et cegkg, abowedd madggenatsout 100
encodi ng markers for phenotypic selection. Vectors
mg/kd)avm ogrtainiof thebe ehdokiptares, theanbaalyes aintiyerebintiing fragment is
anti bodi es or antigen-binding fragnents di scl osed
admirlisteidnat ardoskge whabdut tSoen@ky of RS, arel if .certbinDf tikaleasmibodiments
No. 7,192,737). In certalin enbodi nents, the vector my

the dé52igbad MO Aghy HBSd, Bt goﬁmgenﬁ@/@ﬂ@qdw@a /kg or less, or 0.1
constant regions of t%e heavy chain (CH) ZOaﬁg I'i ght

mg/kglbﬁbé‘s (Fgiveh dysh yI@@HniAREEeE hoRHouS intervals, such as for
Al ternatively, the vector may express only the VH and

examy'e_orfété%' dhgeﬁlflo Bmﬁoéﬁqﬁm@@ﬁéfr’d%ﬁ b bR oRXih&Ss&dveck, once per

pol ypept i conprising an Fv fragment rather than a

week IRke&\aR W&eksVSEééé\ﬁerWe?%eb@%ﬂ':@% h&WiR, & once e very two

sui t abl e for anplification or expression o

or mo?é‘ﬁ]oﬂmsy NHebeahie ?rg)ogiﬁﬂé&?.@gﬁe adifhi &%ﬁfi}n%gége m&g hﬁn%e over the

ured for ant 0 uctlon In a varl

cours S%gﬁ?ﬂn{%ntt rl\‘/goraé}ar?pﬁ%ﬁ/ﬁ %@fﬁﬁ odﬁﬁ%ﬁ@ﬁ%g{’n?gﬁ@rﬁn stration

dosage may be higher than subsequent administration dosages. In certain embodiments,
the administration dosage may vary over the course of treatment depending on the

reaction of the subject.
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-106- WO 2009/ 055343PCT/ US2008/ 080531 Dul becco' s
Modi fi ed Eagle's Medium (DMEM (Sigma), and Ham's F10
w@ Siogisp43 Medi a may be suppl emented with a varPEer/yswhs/080531
agents, such as for exanple hornones, growth factors,
salts, buffers, nucleotides, antibiotics, trace
el ements, glucose, or other energy sources. Culture
ndi t e '
(002878 aibe G eBS FBEAGLAES 1S BibuRE Yol Ak b8 Fosponse
i.on r i bodi nt - bj nd|
(eg. %‘ﬁ%{%ééwgc r‘sgﬁ’éhsgﬁi- ﬁﬁﬁéw%g?pﬁé R &% D2 R0
Ici %d iR 5 OOZ?g&The anti bodi es or
severg 'Y'é% B?%mﬂb FA BWEﬂFE? d1'§t'38ed herein may

econ es for ecific deliv to ca
00268 T Pl 3R Lo BRI R GOBPT ISR o e a*reésoran?gen ‘binding
i ndi n ragnents to, tunmor cells used
ragE G EEIRASE EUS, SN BB ad o, RO MigREe e
response may be increased by utilizing, bival ent
age”ténrtn?% BaiPERPArGH Py MeHeodsi wrll vy ip dneait %ée%mcvsg Seg: ¢He
human anti bodi es or antigen- binding fragnents
Gllma@; g(,@ldé@pqn,)e(ﬂgpg) 1Re PhaH Heal Base erapeytics, 8th Ed.,
recogni zes anot her anti gen [00295] In certain
Pergaémg[e@@n@ SGennpso éefl-), Inemisgtons Pharmaeeitisangpiences, 18th Edition,
fragnments 15di scl osed herein may conprise
(1990p] MeeisRiddishinD dess, Raston. Higinsylviana ¢ Avisneealt (edsn) (@09
enbodl rrent s, the antl bod| es or ant i gen- bi ndi ng
dpe nePd S a2 DekitrrcNew{atigd deberman, et
content such as for exarrpl e fucose-free Fc
al., (edsd l(tﬁﬂﬂ)) ebarnrertutieal Faseos Eorms:i Tabihte Dekisgr, Newgéamieranded
using a cell line with reduced fucosylation activity,
Liebesnamh as/.f (@ds.¢xe090),.cPhanmay@Rical Dedsdoe KddmisnResparsedh3iens
the CHO variant cell line Lecl3 (Shields 202002).
DekkgrO82@0YoFke fol | owi ng exanpl es are provided to better
illustrate the clainmed invention
[00289] The antibodies and antigen-binding fragments disclosed herein may be

administered by any route known in the art, such as for example parenteral (e.g.,
subcutaneous, intraperitoneal, intravenous, including intravenous infusion, intramuscular,
or intradermal injection) or non-parenteral (e.g., oral, intranasal, intraocular, sublingual,
rectal, or topical) routes. In embodiments wherein the antibodies or antigen-binding
fragments are administered via injection, injectable pharmaceutical compositions may be
prepared in any conventional form, such as for example liquid solution, suspension,
emulsion, or solid forms suitable for generating liquid solution, suspension, or emulsion.
Preparations for injection may include sterile solutions ready for injection, sterile dry
soluble products, such as lyophilized powders, ready to be combined with a solvent just

prior to use, including hypodermic tablets, sterile suspensions ready for injection, sterile
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and are not to be interpreted as limting the scope of

the invention. Al specific conpositions, materials,
wa@eaoneBidds descri bed bel ow, in whole or in peer/pSioas/H8o531

within the scope of the present invention. These

specific conpositions, materials, and nethods are

25not intended to limt the invention, but nerely to

ary in%@h@‘?ﬂf&%%&%%%%@éﬁ%%@%%@%% riice e 20T s b
emut e e s o4 St JakeEis o hoas

t hout e ex se of i.nyentive ca ac ity .and w
oozgffl: "2t e P'P&wetaqdane,@ap@' Edoseparenig ¥atn°psm Paﬁeged in
under st oqQd t hat, nmany, var t?lo n?a
an aﬂ}.ﬂ%@% Por bSingE Mu iesd vélfmsp%r@i“@ns Pénaremeﬁa'

W thj g ?}ounols of h resent in tﬁwlon is the
adm'q'ﬂfaé'ﬁﬁi AuUldroe: iR rRRIR taﬁgtpr%‘iﬁ'(fﬁ P& ons ar e

ncluded wthin the sco e of the i nvention. Exanple

[oozgﬂa |18 certaipamoiments ;1 sighle; ysahiizeq wd%'%erepared bY

hVEGFlGS [ 00297] Human singl e-chain Fv (scFv)
d'SSC"(\;ﬂ”QFﬁ”a%m'pP@)‘ ar a@eemﬁh"&"&meaeaw digglosas f?fﬁf@'ﬂl”ﬂ ﬁﬁé‘ﬂaue

hVEGF165 to identify a panel of antibody fragnents
solveg tTmemé/eabmawwntam M ﬁ&plﬂeﬁeﬂll%lmméhﬁ?ﬁ the lity g pihed

out using standard protocols (see, g Met hods in
pharmasiolagigeheompenangs of iglpowdzer ragensiitel snlag@w,mrerpﬂreqxfrom the
Met hods and Protocols Edited by: P.M O Brien and R
powd@y. t xaipien itfeat anayriessgsed inGragei g atsf ngtdiniited dg, water, dextrose,
Phage-Di splay Libraries,” Coonber, D.WJ., pp.
sorbital3 Budid3e, canul syrSe) xadital, @tyaefin Agltcdsed secoggai oiber suitable agent.
15Bioti nyl ated Antigens," Chanes, P., et al., pp.
The stWeéntlady cont@id2DBfiar] afchygs ditnate esosiirh or pbtaasibitdsE(asphate or other
MAXI SORP pl ate were coated with 50 pl of
such buffer known to those of skill in the art at, in one embodiment, about neutral pH.
Subsequent sterile filtration of the solution followed by Iyophilization under standard
conditions known to those of skill in the art provides a desirable formulation. In one
embodiment, the resulting solution will be apportioned into vials for lyophilization. Each
vial can contain a single dosage or multiple dosages of the anti-VEGF antibody or antigen-
binding fragment thereof or composition thereof. Overfilling vials with a small amount
above that needed for a dose or set of doses (e.g., about 10%) is acceptable so as to
facilitate accurate sample withdrawal and accurate dosing. The lyophilized powder can be
stored under appropriate conditions, such as at about 4 °C to room temperature.
[00292] Reconstitution of a lyophilized powder with water for injection provides a

formulation for use in parenteral administration. In one embodiment, for reconstitution the

lyophilized powder is added to sterile water or other liquid suitable carrier. The precise
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reconbi nant hVEGF165 (R&D Systens, catal og no. 293-VE)
at a concentration of 10 pg/m in PBS. After overnight
w0 p@absBedn at 4C, free binding sites were bl oPKEUS208/680531
500mlk in PBS for one hour at roomtenperature.
Approxi mately 200 pl of phage library in 5% 20
m | k/ PBS was then added to the bl ocked wells and

amoup (SHERE LBl e PR e e R S SR °

el utied using standard nmethods (see, e.g., Sanbrook and
dete”ﬁlﬁ?gel I, Molecule Coning: A Laboratory Mnual, 3rd

itiqn, | d ring Harbor Laboratory Pres 001). .
o02sf . LR 5B R PSR s e P8 Y bigesng e
arithmc
ant'b@mw@smwmq astapelpsEEhp@inoris %%eee@(ﬁ‘éﬁ@& e
ation at 2, for five -108-
mcluq@m.fﬁ @??f'%esl%n‘@ﬁ'i'@\ﬂ%e aﬁ@%% w@a@@wmwm?ms Vectors
plates, and incubated at 30C overni ght. The panni ng
Complfﬁ'B% these\poly nuRleRtigesy aa¢ QHSU%%”%ﬁomﬁﬂs'aquﬁvéatoﬁh age.
[ 00299] The cycl e of panning, elution,
Polyngelgpiidascancraing e aniosiascy anggen- Hmé@grffﬁwt%\ﬂ*ﬁﬂosed herein
decreasi ng concentration (e.qg., /[ mL hVEGF165 at
may tRogplgtedrs synibegizad using Wh@ﬁﬁ RGN la%fde aRendiioeRytadlint a
Round Three), at which point single colonies fromthe
replicaiplatvegtor&r asnlifieatineras clesing. tRolymistaotigesenrading vasiable light (V1)
96-wel | plates. Mcrocultures were grown to an () Dam
and vefiage 6eawt (Mahclhding of the aeiipedies imay befexpedssedl &ograsingkesvector,
i nduced by addition of 1 mM I PTG and overni ght
or theiymeajblae expressedalsiitatner sepiardde €ectBe faloivad luyrie vaquassembly. In
down, and periplasm c extract was used to test scFv
certaibientbodiméras,i thep bialy ibeaxd-dWAE€3sEa0 Irohd twis sepprate Yeatodawithin the
ELI SA assay. Examle 2: Blockin of hVEGF165 bindin to
same\deBand asserhbled ifirasefyiarly (s@6369), RhagreatehNes 481@)367 or
Exanpl e 1 exhi biting hVEGF165 bi ndi ng by ELI SA were
5,595t 898 .e8uitdble V&sbrs rady tortxintvaribloednfigWitondof dmadi mgrd regulatory
VEG-- Rl and/ or VEG--R2 using the mcropl at e- based
sequéiv’f\g@'ﬁeiLJchla‘&%@rﬁbt@@@'eﬂﬁaﬁﬁ;ﬁo‘?*(tlfahs@ﬁ:ﬁ@yi ikiffgronl SRYuEhdBy as well
ham
as genes encoding markers for phenotypic selection. Vectors having suitable backbones

for expression of the antibodies or antigen-binding fragments disclosed herein are known
in the art (see, e.g., U.S. Patent No. 7,192,737). In certain embodiments, the vector may
contain a polynucleotide sequence encoding the constant regions of the heavy chain (Cy)
and light chain (C,) of a human IgG2 immunoglobulin. Alternatively, the vector may
express only the Vi and V| chains of the antibody, with the expressed polypeptide
comprising an Fv fragment rather than a whole antibody. Vectors may be inserted into a
suitable host cell for amplification or expression of the polynucleotide sequence. The host
cells may be cultured for antibody production in a variety of media known in the art, such

as for example Minimal Essential Medium (MEM) (Sigma), RPMI-1640 (Sigma),
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15[ 00301] Briefly, biotinylated hVEGF165 sol uti on was

added 1:1 in volune to periplasmc extracts from
wex@apss43 to a final concentration of 0.5 pg/PET/USD08/080531

pl of this mxture was added to a plate coated with

VEGF-R1 or VEGF-R2 (R&D Systens: VEGFRL /Flt-1,

catal og no. 321-FL; VEGF- R2/ KDR/ Fl k 1 cat al og no.

Dulbe%gcrzns)er dtlfﬁe@gEéqﬂgcyF/?e;dﬁﬁngﬁlﬁE gﬁg@; %’?1 0,(Sigrga), Media
may 5 UfbleHerila HTE BReb B HE pibAF afﬁasX%Dﬁé'ﬁ'Oﬁre@@%ﬁ Yypwtn
factorBeadie DUl TGRS, %E[@PQ@ ﬂ%ﬁ%e'&tﬁ'mﬁ?&a? Jicher energy
0 p1/ d ub d
SourCPf«vgumrtﬁﬁagl?a@?mﬁ%a% Brdlbra el maBedhisted Ghing

Ti me- Resol ved Fl uo cence Genini plate rea
pafa%%?é’ﬁ%l@%’”' %rrts VYR EYREGSTION: rrfeorﬁr?@“‘;%‘@;es or
-109- WD 2009/ 055343,PCT/ US2008/ 080531 [ 00302] Two scFvs
antigg-RFIEg diagments IhReVidRA NS ay\edt §8d KSR iTRjheeds known in the

VEG--R1L or VEG--R2 by nore than 60% XPA. 10.064 and
art.  XpA. 10. 072 were sel ected for conversion to scFv-Fc
and/or_1gG The heavy chain variabl e regions
[00294] nc| uldienatipedies o RAlIGE NAPRENG diaamentslisderadmareininadl eomprise
regions (including light chain CDRs) of XPA. 10.064 and
conjugatrpfor speoifio dalkivers s caneet ¢ellisn IFRgitien, bindmgofibaaptibodies or
chain CDRs (e.g., HCDRL, HCDR2 and HCDR3) and the
antigdni-gihding firaigmeaBRe tgmogcellsItnRie usethiRY ectaltdos CDR3YNaesponses.
deternm ned by the Kabat nunbering system (Kabat, E. A,
This hetst mhmuri®Bsponse Bay bernasasEd B witlizing ivalert mntivadiesy wdthlone
Interest, US Departnent of Health and Human Servi ces,
bindinyl dite ddBAspondTiRD, theifiilihuarah difibBBicamr antigeni-tindiaq tragmesats
for XPA.10.064 and XPA. 10.072 are 10 set forth in SEQ
provideld WN@sin amid anothaen indling stepkat revednizesl(Ciofisr dnifpk2, and
LCDR3 am no acid sequences for XPA. 10.064 are set
[00206pr t h |heERQ dnibd¥iraentd 2he Batibédies ddantiges padtingy/ hyments
LCDR1, LCDR2, and LCDR3 am no acid sequences for

disclo¥Bhndfeirdrmhay abmpsisé ofi@ishBehdtideEQith RighRicoSs cdilentansl ofhbr
respectively. [00303] For conversion of XPA. 10.064 and

embodiifents. t@ganﬂlﬁﬂd‘ibss@r’:a\mlljén bindlingfraynedrs Bscloddd Refkeh MBNAGVe

were cloned into eukaryotic expression vectors that

reduc@é%&%@ '&oﬁiéﬂt fsuesl at forearpR uBSsdAe B AnfibEbico MMbdeBfucose
the gamma-2 (y2) heavy chain constant region gene

antibddiésma P8k @Rhefifed dsidd2 ¢ %ﬁ;ﬁne Wh ?&Qﬁé@ﬁg@xghtlon activity, such as
[ 00304] For” conversioh o XPA. 10. 064 an A. 10. 072

for ex'afﬁtpfé 128 PB4 36 hiARA R PSS YIthe CHO variant cell line Leci3 (Shields

2002).

[00296] The following examples are provided to better illustrate the claimed invention

and are not to be interpreted as limiting the scope of the invention. All specific

compositions, materials, and methods described below, in whole or in part, fall within the

scope of the present invention. These specific compositions, materials, and methods are

not intended to limit the invention, but merely to illustrate specific embodiments falling

-107-



10

15

20

25

of both heavy and |ight chains were cloned into
eukaryotic expression vectors encoding 20 the kappa

w@ kgog/osssabda (A), or gamma-2 (y2) heavy and | iPgit/usives/e80531
constant region genes (US 2006/ 0121604).
[ 00305] XPA. 10. 064 and XPA. 10. 072 scFv-Fc and 1gG

anti bodies were transiently expressed in 293E cells
w85 RS R 0 oY sk AR LRI B Rk

compiidt, %@?raaﬁw%g 5o it xerg?é?tweaw%Wg'tvoand
W'thouﬁ 4‘%@@%9@ SRR SRy POt M@Ee%ﬁ grgméha%ﬂanv
vanathqa cégé%é% Clg\épel: E?ﬂ ler§§z1ggeﬁlz ewr[sbﬁggpf@? @rg@%n%gc\)/vlthmthe

bounqg%q{gh? %;resgm |Uyq>rg|r|>n gtds Ehﬁq'ﬁf%oﬁef ﬁérlrlw\?qﬂ?or%@%éuch variations are
experiments was HBS-EP (Biacore) with 1:50 dilution of
'”ClUd@Hé’Ythﬂ beisspee P@H‘@d‘i“é%ﬁ% Anti body capture was
performed by injecting diluted XPA 10.064 and
XPA. 10. 072 scFvFcs over EX@mples|| 2 (fc2) at 20
pl/mnute for a variable volume to achieve roughly
Exampte ZdSeugraion-oitantiberjes it bind NVE&IF bdy concentrati ons
were approximately 0.5 pg/m . 10hVEGF165 expressed
[002977} om SHiwmar einple-chedn Fy[se vephageatisplay iorafierwere panngd against
pl/ m nute using the Kinject feature with 15 m nute
immodtilizecbeVBEF on toidentify @lpanetioRanticody fragmanisayith the ability to bind
hVEG-165 were prepared in a three-fold serial
hVEGH:ésutHaoninggivad cayried ngiarsingastanederd gfotbcqg(see, €pLIMeikpds in
1.667 pg/m (39.7 nM, 0.55 pg/m (13.2 nM, and 0.185
Molequidriolbgy,4oh Nl 8: Retipexe Phiage mispiey: dMaiesd sosinterofedols Edited by:
i njections of 100 nM HCl at 50 pl/m nutes for twelve
P.M. O&riendmdIbesitkbn, Bahanav®sesst, 0Passiegl of Antibmoy Hieg2- Bigslay
fit by a 1:1 Langnuir interaction nodel after double
Librarieaf "eCearabergDOV .t . ¢88146)] arld 'S&lantibh oaAdtikddiikAgainst
i njections. XPA 10.064 and XPA. 10. 072 scFv-Fcs

BiotinghidcbAktR@NEI Thapied, Reat by, gedeariieal. binding affinity
or hVEGF165. [00307] A simlar protocol was utilized

[oongg aS%%bﬂhﬂﬂé WEIRENUNE@MAKTBORD. 5188 vadid coated Wlth 50 pl of
XPA. 10. 072" 1 g&. Both XPA. 10.064 and XPA. 10.072 | g&

reconitsidH nvEer . (RAID 8ydiéms, catalog no. 293-VE) at a concentration of 10 pg/ml

in PBS. After overnight incubation at 4°C, free binding sites were blocked with 5% milk in
PBS for one hour at room temperature. Approximately 200 pl of phage library in 5%
milk/PBS was then added to the blocked wells and incubated at room temperature for
approximately one to two hours. Wells were washed and bound phage was eluted using
standard methods (see, e.g., Sambrook and Russell, Molecule Cloning: A Laboratory
Manual, 3rd Edition, Cold Spring Harbor Laboratory Press, 2001). Eluted phage was
amplified via infection for one hour at 37 °C into E. coli TG1 host cells in logarithmic growth

phase. Infected TG1 cells were recovered by centrifugation at 2,500 RPM for five
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20 hVEGF165 with simlar |low single digit nanonol ar

affinity (Figures 2-4), and exhibited only weak
whemdiosiz4y > 100 nM to nVEGF165. Bot h anti bodi BGT/US2008/080531

exhi bi ted binding kinetics simlar to those of

Bevaci zumab (Table 2). WO 2009/ 055343PCT/ US2008/ 080531

Table 2: Binding affinity of XPA 10.064 and XPA. 10.072

B8 BT S Aol B gt o
overnilg(i')f[.l‘?heo pe%r?njing process was then repeated using the amplified phage.

[00299] The cycle of panning, elution, and amplification was repeated for three
rounds with decreasing concentration (e.g., 50ug/ml hVEGF;es at Round One, 10ug/ml at
Round Two, and then 10ug/ml at Round Three), at which point single colonies from the
plated TG1 cells were used to inoculate media in 96-well plates. Microcultures were
grown to an ODeggo 0f 0.6, at which point expression of soluble scFv was induced by
addition of 1 mM IPTG and overnight incubation in a shaker at 30°C. Bacteria were spun
down, and periplasmic extract was used to test scFv binding to immobilized hVEGF 45
using a standard ELISA assay.

Example 2: Blocking of hVEGF 5 binding to VEGF receptors by scFvs:

[00300] Phage clones from Example 1 exhibiting hVEGF 65 binding by ELISA were
tested for their ability to block hVEGF 65 binding to VEGF-R1 and/or VEGF-R2 using the
microplate-based competitive screening DELFIA® assay (Perkins Elmer, Waltham, MA).
[00301] Briefly, biotinylated hVEGF 65 solution was added 1:1 in volume to
periplasmic extracts from Example 1 to a final concentration of 0.5 pg/ml. 100 pl of this
mixture was added to a plate coated with VEGF-R1 or VEGF-R2 (R&D Systems: VEGF-
R1/FlIt-1, catalog no. 321-FL; VEGF-R2/KDR/FIk-1, catalog no. 357-KD) and incubated for
1.5 hours at room temperature. Plates were washed with PBST, and a 1:250 dilution of
Europrium-Streptavidin in DELFIA Assay Buffer was added at 50 pl/well. Plates were
incubated at room temperature for one hour, then washed with DELFIA Wash Buffer.
DELFIA Enhancement Buffer was added at 50 pl/well, and plates were incubated for five
minutes at room temperature. Plates were read on a Time-Resolved Fluorescence
Gemini plate reader.

Example 3: Conversion of scFv to scFv-Fc and 1gG:
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(605 pM) XPA. 10.064 2.30x 105 2.86x 10-4 30 1.24x
10-9 0.379 (1.24 nM
WO 2009/055343 PCT/US2008/080531

[00302] Two scFvs from Example 2 that inhibited hVEGF¢s binding to VEGF-R1 or
VEGF-R2 by more than 60%, XPA.10.064 and XPA.10.072, were selected for conversion
to scFv-Fc and/or IgG. The heavy chain variable regions (including heavy chain CDRs)
and light chain variable regions (including light chain CDRs) of XPA.10.064 and
XPA.10.072 are set forth in Figure 1. The heavy chain CDRs (e.g., HCDR1, HCDR2 and
HCDRS3) and the light chain CDRs (e.g., LCDR1, LCDR2, and LCDR3) were determined
by the Kabat numbering system (Kabat, E.A., et al. 1987, in Sequences of Proteins of
Immunological Interest, US Department of Health and Human Services, NIH, USA).
HCDR1, HCDR2 and HCDR3 amino acid sequences for XPA.10.064 and XPA.10.072 are
set forth in SEQ ID NOs: 6, 7, and 8, respectively. LCDR1, LCDR2, and LCDR3 amino
acid sequences for XPA.10.064 are set forth in SEQ ID NOs: 12, 13, and 14, respectively.
LCDR1, LCDR2, and LCDR3 amino acid sequences for XPA.10.072 are set forth in SEQ
ID NOs: 9, 10, and 11, respectively.

[00303] For conversion of XPA.10.064 and XPA.10.072 into scFv-Fc fusion proteins,
scFv cDNAs were cloned into eukaryotic expression vectors that had been modified to
encode the CH2 and CH3 domains of the gamma-2 (y2) heavy chain constant region
gene (U.S. Patent No. 7,192,737; WO 2004/033693).

[00304] For conversion of XPA.10.064 and XPA.10.072 into IgG, the variable regions
of both heavy and light chains were cloned into eukaryotic expression vectors encoding
the kappa (k), lambda (A), or gamma-2 (y2) heavy and light chain constant region genes
(US 2006/0121604).

[00305] XPA.10.064 and XPA.10.072 scFv-Fc and IgG antibodies were transiently
expressed in 293E cells as described previously (US 2006/0121604). Supernatant from
transfected cells was harvested at day six of culture, and IgG was purified by Protein-A

chromatography.
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XPA. 10. 072 1.68x 105 2.79x 10-4 24 1.66x 10-9 0.110

(1.66 nM Exam |l e 5: Bl ocki nQ of hVEGF165 bindin to
WW/EBB/0sBex tors b XPA. 10. 064 and XPA. 10. 072 | gEsT/US2008/080531

[ 00308] The ability of XPA.10.064 and XPA. 10.072 |1gQ&2s

to bl ock binding of

Example 4: Biacore analysis of XPA.10.064 and XPA.10.072 scFv-Fc and IgG binding

kinetics:

[00306] Binding affinity of XPA.10.064 and XPA.10.072 scFv-Fcs was assessed
using a BIACORE 2000 and a CM5 sensor chip (Biacore) with Protein A/G (Piece)
immobilized on all flow cells at high density. Dilution and running buffer for these
experiments was HBS-EP (Biacore) with 1:50 dilution of Chemiblocker® (Chemicon).
Antibody capture was performed by injecting diluted XPA.10.064 and XPA.10.072 scFv-
Fcs over flow cell 2 (fc2) at 20 pl/minute for a variable volume to achieve roughly 50-70
RU of antibody capture. Antibody concentrations were approximately 0.5 pg/mil.
hVEGFes expressed from sf21 cells was injected over five minutes at 30 pl/minute using
the Kinject feature with 15 minute dissociation over fc1 and 2. Four dilutions of hVEGFes
were prepared in a three-fold serial dilution, giving concentrations of 5 ug/ml (119 nM),
1.667 pg/ml (39.7 nM), 0.55 pg/ml (13.2 nM), and 0.185 pg/ml (4.4 nM). Regenerations
were performed with two injections of 100 mM HCI at 50 pl/minutes for twelve seconds
each. Data was processed in Scrubber2 and fit by a 1:1 Langmuir interaction model after
double referencing of the control flow cell and blank injections. XPA.10.064 and
XPA.10.072 scFv-Fcs exhibited high and nearly identical binding affinity for hVEGFes.
[00307] A similar protocol was utilized to assess binding kinetics of XPA.10.064 and
XPA.10.072 IgG2. Both XPA.10.064 and XPA.10.072 IgG2s bound specifically to
hVEGFes with similar low single digit nanomolar affinity (Figures 2-4), and exhibited only
weak binding (> 100 nM) to mVEGF;es. Both antibodies exhibited binding kinetics similar

to those of Bevacizumab (Table 2).
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5 hVEGF165 to VEG--Rl1 and/or VEG--R2 was assessed

using a Biacore 2000 with a CMb chip.
WO ewepsBe3 (R&D Systens) was i nmobilized on t heP@QVBSWN$/f80531

at a density of approximately 15,000 via am ne

coupling (Biacore).

[ 00309] VEGF

VEGF-R2 was i nmobilized on fc2 and

VEG--R1 was i nmobi li zed onfc4 Flowcells 1 and 3

7?3@%%%@@9

Tab.eoffefﬁallgasz.hﬁ%g{ £D5ED0ch B

oeKe as t BPlized
'IFI U‘Vn\l' C I I o r\ 1E pgll m Iﬂ\l\vIE‘l fad =y DC D
I’\-I f f er \"Avnq 'kd v(v?/l )\ a !
Bevagizyjmab, T % @6 ng:e?i% y?l ons
0. 55610185 02063
XPA0.064 (¢ fo3ft ’é&of 0
Lnitiatlion of tshp BiLacore nI es
XPAMLQ73 nfj dc&¥ 1PN |ddpi% x i@ e and 8éch siet! & X 48 i pod(-110
replicadtes 15had lits own pdsitive and ddd#tMNk icontrol

(no anti body with VEG- and no VEGF,
Examglengs| Bleckjing &f h\EGleeelinding 10 VEGIFnﬁeﬁgﬁQj_@{' XPAHO0

r ESDECt ive

{3/6)4 ansk

over all flow cells. Regeneratlon was perfornmed with a
XPA. scond injection of dycene, pH 1.75, at 50
pl/mnute. [00310] For data analy the slope of a

[0030|81 nearThsorailit af ¥PA:Ss and ¥RA(19072dgGRa % bleckbipring of

m nute) of the association phase was deternmined with a
hVEQFRiadaVEGR-R1Hne/asi \riaif - Rerwan assehsqubising addiacoud £00@ wish a CM5
by the nearest blank, then divided by the matched 100%

chip. si gnal -112- WD 2009/ 055343PCT/ US2008/ 080531 (no
anti body) control to give the percent inhibition of
[0030Bhat CWEGE redaptar (R&D Pysiérns)dvasintnalpliveaicdbrithe SIMaphipfat
with a signoidal dose response curve to cal cul ate the
densify(@ @ppfdxiadidly PSFF001Da Ahvineacslipkd\(Biacdrép VEGEsRDatb immobilized
bl ocked hVEG-165 bi nding to VEGF-R1 and VEG-- R2 at

on fcd aveVEGH-R1 hae irmmobBiived oA fiembFIowicelis € ain8-3eniatbasreBirences,
5Table 3: Inhibition of hVEGF165 binding to VEG- Rl/ R2
and weye ¥EWaldd &fblatkbdiRAnd 8ardld ZiannBEN& tHezrdb®bor immobilized flow
cells. 0.15 pg/ml hVEGF+es in HBS-EP running buffer was mixed 1:1 with antibody sample
or buffer. Final antibody concentrations were 15, 5, 1.667, 0.556, 0.185, 0.0617, 0.0206,
and 0 pg/ml. Samples were incubated for at least one hour prior to initiation of the Biacore
analysis run. All samples were injected in duplicate and each set of antibody replicates
had its own positive and negative control (no antibody with VEGF and no VEGF,
respectively). Samples were injected at 10 yl/minute for 1.5 minutes over all flow cells.
Regeneration was performed with a twelve second injection of Glycene, pH 1.75, at 50
pl/minute.
[00310] For data analysis, the slope of a linear portion of association (30 seconds to

one minute) of the association phase was determined with a linear fit. The signal from

each point was subtracted by the nearest blank, then divided by the matched 100% signal
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XPA. 10. 064 XPA. 10. 072 hVEGF165/ VEGF- Rl (EC50) 0.1002
pg/ M 0.1589 pg/m 0.1211 pg/mM hVEGF165/ VEGF- R2

W@ Bi090353@ 06328 pg/ m 0.1287 pg/ m 0.1730 pg/ nPCT/EXZNS/080531
le 6: Analysis of hVEGF165 e Ito es bound b XPA. 10. 064
and XPA. 10. 072:

(no antibody) control to give the percent inhibition of that cycle. Data was plotted in
GraphPad Prism and fit with a sigmoidal dose response curve to calculate the ECso.
[00311] XPA.10.064 and XPA.10.072 IgG2s both blocked hVEGF 65 binding to
VEGF-R1 and VEGF-R2 at levels similar to Bevacizumab (Figures 5-6, Table 3).

Table 3: Inhibition of h\WVEGFes binding to VEGF-R1/R2 by XPA.10.064 and XPA.10.072:

Bevacizumab XPA.10.064 XPA.10.072
hVEGF165/VEGF- 0.1002 pg/ml 0.1589 pg/ml 0.1211 pg/ml
R1
(ECso)
hVEGF165/VEGF- 0.06328 pg/ml 0.1287 pg/ml 0.1730 pg/ml
R2
(ECso)

Example 6: Analysis of hWEGF 55 epitopes bound by XPA.10.064 and XPA.10.072:

[00312] To determine whether the hVEGF 65 epitopes recognized by XPA.10.064
and XPA.10.072 were linear or conformational, three 200 ng samples of non-reduced or
reduced and heat-denatured recombinant hVEGF 65 were subjected to electrophoresis on
three separate SDS-PAGE gels. Electrophoresed proteins were transferred to Immulon-P
membranes, and the blots were hybridized with XPA.10.064 1gG, XPA.10.072 1gG or
Bevacizumab antibodies and incubated with 1 pg/ml secondary goat anti-human IgG
HRP-conjugated antibody. Binding was detected with enhanced chemiluminescence
(ECL) substrate (Pierce).

[00313] XPA.10.064, XPA.10.072, and Bevacizumab all bind to linear epitopes on
hVEGFes (Figure 7).

Example 7: XPA.10.064 and XPA.10.072 hVEGF,; epitope binding studies:

[00314] To determine whether XPA.10.064 and XPA.10.072 bind the same
hVEGF, epitope as Bevacizumab, three ELISA comparative binding assays were

performed using various hVEGF,; mutants.
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[00312] To determ ne whet her the hVEGF165 epitopes

recogni zed by XPA. 10. 064 and XPA. 10.072 were |inear or
w@oovboszes i onal , three 200 ng sanpl es of non- reC/USOH080531

reduced and heat-denat ured reconbi nant hVEGF165 were

subjected to el ectrophoresis on 10 three separate

SDS- PAGE gel s. El ectrophoresed proteins were

oot 27 A B0 Ay B 58 o
ord SEARAH P e "Zﬁﬁﬁﬁﬁdwda@ e eabﬂihl%o%% T ggipmine
e BB S5 B BRI ST AR e
rolowg RS o R SO o G v & P ke Y Bk G896
hVEG[aFSS@%A)‘r IR meCaR: MERaBRero BRI Tce RFosSed I GHOK

bi nd the sane hVEGF121 e |tope as Bevaci zungh, three
cells, EE@' &gl é%aatams\mers.cmqﬁ%d %b)bgklﬁé‘r med
sing various hVEGF121 mnut ants -
[0031§b09/ oS BugiHeTP Bt vaBreries with [%1@}3% eXPMQ Ofgt Beyasiruman,
anal ysi s has shown that VEGE residues MB1l, (88, 089,
or a cahiolEmpCiangl 9o entidnmancYEGEVBAB: ahdeonsentiatia ¢fc  RVEES ng/ml
F165 (Fuh 2006). To determ ne whether these residues
and ingubaiegmyetrght at 47C.xXPhe PRIDEAS BiegkegPuith G0tr@hemifdeakd’ reagent
the follow ng hVEGF121 nutants were generated:
(Milliploxes s PBE-floBome hoWEEFAG 1€IBpatBe Ve 0, GO plaf @HO-K1
hVEG-121- GB8S. Mutants were transiently expressed in
cultur€ld@p&tbatal fos eaaimdut@it) orsupg/m af aild-typedr\éE@lol.|, eetaabinant
bi ndi ng anal ysis by ELI SA. [00316] A mcrotiter plate
hVEQGHKas;, co@tetbinahhmYE&GFLE, @84 add&hicldpdd@jat@ercisi Afieradne hour of

incubation, the plate was washed and incubated with a biotinylated goat polyclonal anti-
VEGF antibody for one hour at room temperature. Detection was performed with HRP-
conjugated streptavidin, followed by TMB chromogenic substrate (Calbiochem) using
manufacturer protocol.

[00317] The binding pattern of XPA.10.064 and XPA.10.072 to hVEGF,,; mutants
was similar to that of Bevacizumab (Tables 4-5), indicating that the antibodies bind

overlapping or similar epitopes.
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or a control polyclonal goat anti-human VEGF ( PAB) at

a concentration of 1, 2, or 5 pg/m and incubated
wor@pnsgmt at 4C. The plate was bl ocked with 3BO&/US2008/080531

Chem Bl ockTM reagent 10(M I lipore) in PBS for one hour

at room tenperature, and 30, 60, or 100 pl of CHO Kl

cul ture supernatant for each mutant, or 1 pg/m of

wi | d-type hVEGF121, reconbi nant hVEG-165, or

reconbi nant nVEGF165, was added to appropriate wells.

After one hour of incubation, the plate was washed and

i ncubated with a biotinylated goat polyclonal anti VEG-

anti body for one hour at roomtenperature. Detection

was performed with HRP- 15conjugated streptavidin,

foll owed by TMB chronpgeni ¢ substrate (Cal bi ochen)

usi ng manufacturer protocol. [00317] The bi ndi ng

pattern of XPA. 10.064 and XPA. 10.072 to hVEGF121

mut ant St lg(. that of Be rzgmep(Tabl es
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and ¢ enat Cl cii T0M| Lbi‘_tiﬁe coft 'EOFS aner @ 9faj ned

wi t 1§ X 158|983 oBiE 2B ( hufiefE L gGp) . | or

Bevagi gumab at|_20 [gg/ Nk usﬁrgg azhunan: of- lur@n| | HC
staifi gy protadol .[A hamanstonsgl [ti s |Ease [@as al so

i ncléidgd tig@ mofig dg thg efifféctiferess@f _khegst ai ni ng
pr ot oc Fhe IPifdlk “prisrodol did ot BaReXNwdetivity

with tissue endogenous i nmmunogl obulin in B-cell region
of the tonsil tissue. Negative control antibodies were
human 1gGlL and 1g& (Sigma, St. Louis, MD and the
human KLH anti body CHO KLH&. 60 (1gQ&2).
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[ 00320] XPA. 10. 064, XPA.10.072, and Bevaci zumab were
all reactive with hVEGF protein spots at 2-3+ on a
W@ e@bes3i3 0- 4+, where 4+ indicates the highestPGI/EE2W0$1R0531
intensity. For renal carcinoma tissue, Bevaci zumab
gave equi vocal staining, while XPA 10.064 and
XPA. 10. 072 stai ned cytoplasm of tunor cells.
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was essentially negative in all of the initial IHC
studi es on both colon carcinoma and frozen pell et

wG@e@viosgy it was not included in the co-I| ocal PCHUSINS/080531
studi es. [00326] XPA. 10. 064 and XPA. 10. 072 denonstr at ed
simlar high degree of colocalization, wth XPA 10.064
showi ng the greatest intensity of tissue staining
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localization indicates off-target reactivity.
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EC50 (pg/m) XPA 10. 064 XPA.10.072 BM1 HEK 293 hVEG
F165 0.66 0.68 0.04 Exanple 10: Inhibition of VEG--R2
w@hbespsisey| ati on by XPA. 10. 064 and XPA. 10. 072PCT/US2008/080531

[00332] The ability of XPA.10.064 and XPA.10.072 to
i nhi bit VEGF-R2 phosphoryl ation by hVEG F165 was
anal yzed by ELI SA. [00333] To generate |ysate pl ates,

[5% cel #%zBﬁ%&&%%%?%éﬁ‘&&Feté %’m%@itive (Du145) and negative

(Hek 293) control cells were stained with commercial mouse anti-human anti-
VEGF antibody (BD Pharmingen, clone G153-694) using the same chromogenic
IHC methodology employed in the initial experiments. This antibody stained
Du145 cells, but failed to stain Hek 293 cells. In addition, frozen sections of
colon carcinoma stained with this antibody demonstrated a characteristic pattern
of reactivity in the epithelial and tumor associated matrix components with good
internal negative controls. Therefore, G153-694 was designated the "gold
standard" positive control antibody.

[00325] Using a protocol from the Zenon IgG Labeling Kit (Molecular
Probes), primary antibody was pre-incubated with a fluorochrome conjugated Fc-
targeted anti-human Fab, followed by neutralization of non-reacted Fab with
molar excess of the appropriate normal serum. Fluorescent antibody-Fab
complex used as the staining reagent, followed by nuclear counterstaining with
DAPI. Frozen sections from an adenocarcinoma of the colon (Tissue ID 4558)
were used as control VEGF-positive tissue for these co-localization studies.
XPA.10.064 and XPA.10.072 antibodies were labeled with red (Alexa Fluor 594),
and "gold standard" antibody was labeled with green (Alexa Fluor 488). The
assay was repeated using the reverse color combination, which gave essentially
the same results. Images were captured using a Leica TCS-SP, model DM RXE
laser scanning confocal microscope and Leica Confocal software, version 2.0
(Leica Microsystems, Wetzler, Germany). Multiple fields were imaged at 400X
(at least three), and representative fields were analyzed for colocalization using

Image Pro software (Media Cybernetics, Silver Spring, MD). Since Bevacizumab
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six were thawed and plated into TO fl asks in EGW
conplete nedia (Lonza), and allowed to grow for one to
W0 M9psBIngesS.
neutralized with conplete nedia, washed twice with
PBS, and counted. Cells were plated at 1x105
cells/well in conplete nedia in 24w format (triplicate

nlcu%épﬁ%& He@éwealh\e@roztt%@ﬁg d@[C é@gﬁg% 300}#‘%&85 carcinoma
aﬁ?[fﬁozaﬁ“f@“%é&c Pt T e P et G
BB, Koty ot s dh e loiidhqiace s

0.072+hVEGEL or Beva zurrab+ VEGE

CPEWF}E “PPo‘H';‘}‘ ng'i ‘?1 Q¢ %ﬁ%@% e W%‘d”t?@ﬁ%‘?fé@ﬁﬂ%ﬁtaﬁ%g
¥A 10, 072+hVEGF165 were generated by m xing a 2X dose

(Fiourest8-8h of antibody 1:1 with 2X hVEG F165 (fi naI
: 20 ng/ ) and,lncubatln at 37C for 24
"l __‘,L 3'@ oA ‘,g_'w_‘_‘ 2 39“ and XPA 10 072
VPA. 10. O72+hVEGl:165 wer e decant ed and cells were
[0833dd t wKBA- 18464 JneeXRp18-03BSCcREH Cp ANdd G2 verstgpied for
buffer/well (1% NP-40, 20 nM Tris, pH 8.0, 137 nM
“I\%lC&b""EYGO/P@W@é?“&f_ﬂrat@ﬁ MHBHERS. 1 mM acti vated sodi um
or t hovanadat e, /Ml Leupeptin) was added, and
(00328 wer Bocaledlkléa/ s {tpnejics FECrRLR) evere G1aN ince@El!

[ 00334] Capture anti body specific for VEG--R2 (R&D
Ryepletes)ediEElonRIFSITE B0R4 ) 1plus BubétKl-nisup@smerBY Withs
diluted to a working concentration of 8.0 g/m in PBS
raRG Fc ddiGd roviGBFaag®rivie BtidnhydrogirasaneatGA,0@pplinwel | .
VEGFR2/ KDR/ Fl k-1 bi nds both phosphoryl ated and
geoterpfois anphyteetie dandERs-FRES). Teds plea¢ eesuesl steadeld’ @alts per
i ncubat ed overni ght. Each vveII was aspirated and
Twas fask, antl heavhel coofidercefat et dayse STheasuth-ddnélughtahenolaer
bl ocked by addi ng 300 pl/well of block buffer and
WaROWdsHedngthalP BS oipypsirergee aad veetrdlized o doenglate nitiig S .
Each well was aspirated and washed with wash buffer
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[ 00338] Admi ni stration of XPA. 10.064 resulted in a
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[00334] Capture antibody specific for VEGF-R2 (R&D Systems, VEGF-
R2/KDR/FIk-1, catalog no. 357-KD) was diluted to a working concentration of 8.0
o/mlin PBS and coated onto a 96 well microplate at 100 pl/well. VEGF-
R2/KDR/FIk-1 binds both phosphorylated and non-phosphorylated VEGF-R2.
The plate was sealed and incubated overnight. Each well was aspirated and
washed with wash buffer five times, and the plate was blocked by adding 300
pl/well of block buffer and incubating at room temperature for one to two hours.
Each well was aspirated and washed with wash buffer five more times, and 100

pl of HUVEC lysate was added to each. The plate was incubated for two hours at

room temperature, and wells were aspirated and washed five times with wash
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1.93x 105 3.35x 10-4 1.71 x 10-9 M (.71 nM
XPA. 10. 064. 03 1.96x 105 1.80x 10-5 9.17x 10-11 M
W@ 29084343XPA. 10. 064. 04 PCT/US2008/080531

buffer. 100 pl of HRP-conjugated detection antibody specific for phosphorylated
tyrosine was added to each well, and the plate was covered and incubated for
two hours at room temperature out of direct light. Wells were aspirated and
washed five times with wash buffer, and 100 pl of substrate solution was added
to each well. The plate was incubated for 20 minutes at room temperature out of
direct light, and 50 pl of stop solution was added to each well. The optical density
of each well was read on a microplate reader at 450 nm.

[00335] HUVECs treated with a dose titration of hVEGF 45 exhibited an
increase in phosphorylated VEGF-R2 (Figure 11). HUVEGCs treated with a dose
titration of Bevacizumab+hVEGF¢5 exhibited a decrease in VEGF-R2
phosphorylation (Figure 12). HUVEGCs treated with a dose titration of
XPA.10.064+hVEGF 65 or XPA.10.072+hVEGF,65 exhibited a decrease in VEGF-
R2 phosphorylation. Results for each antibody are summarized in Figure 13.

Example 11: Inhibition of angiogenesis by XPA.10.064 and XPA.10.072:

[00336] A Matrigel® plug assay was used to measure the ability of
XPA.10.064 and XPA.10.072 to inhibit angiogenesis in vivo.

[00337] Female NU/NU mice age 6-7 weeks were injected s.c. in the
abdomen with 0.5 ml Matrigel® (BD Biosciences, San Jose, CA) containing 2x10°
DU145 cells, which produce human VEGF to induce angiogenesis. Mice were
injected i.p. on days 0 and 3 with vehicle control or 0.1, 1, or 5 mg/kg
XPA.10.064, XPA.10.072, or Bevacizumab. On day 7, mice were sacrificed and
Matrigel® plugs were excised, weighed, and photographed. Plugs were given a
visual score of 0 to 3 based on the following scheme: 0, no color or obvious
vessels; 1, hint of color and few vessels; 2, yellow-red with distinct vessels; and

3, homogenous red or pink with dark vessels (Figure 14). Plugs were evaluated
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by blinded scorers who received photographs in which the plug order was
scrambled.

[00338] Administration of XPA.10.064 resulted in a significant decrease in
angiogenesis at all dosages tested, while administration of XPA.10.072 resulted
in a significant decrease at 1 mg/kg and 5 mg/kg (Figures 15 &16). The level of
angiogenesis inhibition was similar to that observed in the presence of
Bevacizumab.

[00339] XPA.10.064, XPA.10.072, and Bevacizumab concentrations in
mouse serum were measured by ELISA at four days after the last antibody dose.
There was no significant difference in antibody levels between the three
antibodies at any of the dosages tested.

Example 12: Inhibition of tumor growth by XPA.10.064 and XPA.10.072:

[00340] The ability of XPA.10.064 and XPA.10.072 to inhibit tumor growth
was tested with the A673 Rhabdomyosarcoma tumor growth model using a
previously disclosed protocol (Liang 2006). A673 cells maintained in culture were
grown until confluent, then harvested and re-suspended in sterile 50% Matrigel®.
Xenografts were established by s.c. injection of 5x10° cells in Matrigel® into the
flanks of six-week-old female nude mice. When tumor size reached about 100
mm?, mice were randomized into eight groups of ten and injected i.p. with vehicle
only (Group 1), 0.5 mg/kg XPA.10.064 1gG2 (Group 2), 5 mg/kg XPA.10.064
lgG2 (Group 3), 0.5 mg/kg XPA.10.072 IgG2 (Group 4), 5 mg/kg XPA.10.072
lgG2 (Group 5), 5 mg/kg isotype control anti-KLH IgG2 (Group 6), 0.5 mg/kg
Bevacizumab (Group 7), or 5 mg/kg Bevacizumab (Group 8) twice a week for 18
days (six total doses). Blood and tissue samples were collected at 24, 72, and

168 hours after the last dose.
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WO 2009/055343 PCT/US2008/080531

[00341] Administration of XPA.10.064 and XPA.10.072 resulted in
significant in vivo tumor growth inhibition at both dosages tested (Figure 17). The
level of growth inhibition for both antibodies was slightly higher than that
observed with Bevacizumab at all dosages tested. Serum levels were similar for
all antibodies administered at a given dosage (0.5 mg/kg, serum level
approximately 5-7 pg/ml; 5 mg/kg, serum level approximately 75-100 pg/ml).

Example 13: Affinity maturation:

[00342] Affinity maturation was carried out for XPA.10.064 to optimize
affinity. scFv libraries were generated by random mutagenesis of HCDR3 using
standard molecular biology techniques (see, e.g., Clackson & Lowman, Phage
Display — A Practical Approach (Oxford University Press, 2004)). HCDR3 was
randomized in two blocks of five amino acids in order to cover the entire 10
amino acid CDR, resulting in libraries H3B1 (N-terminal five amino acid block of
HCDR3) and H3B2 (C-terminal five amino acid block of HCDR3). Phage
selections were performed on both libraries using techniques similar to those
described in Example 1. The coating concentration of target antigen was
reduced with each successive round of panning.

[00343] Five scFv clones exhibiting improved ko rates for binding to
hVEGF g5 versus the parental antibody were converted to IgGs using techniques
similar to those described in Example 3. The VEGF binding affinity of these IgGs
was tested on a Biacore 2000® by injecting the antibodies over a very low
density antigen surface. Human or murine VEGFs5 was immobilized via
standard amine coupling methods to flow cells on a C1 (planar carboxy surface)
chip. Approximately 85 RU of each antigen was immobilized and a reference

flow cell was activated and blocked. Antibodies were injected over the chip
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(56 pM [00345] Parental XPA.10.064 and the affinity
mat ur ed cl ones XPA. 10. 064. 06 and XPA. 10. 064. 07 each
wetoosBexl only weak binding (> 100 nM bi ndi nBCT/0S2008/080531
nNVEGF165 (Table 8). Table 8: Binding affinity of
parent al and affinity matured XPA 064 to nmVEG-165:
g& cl one KD Bevaci zumab No bi ndi ng XPA. 10. 064 197 nM

sﬁPﬁA‘céLPorgfgé sggor?o% t'?\M) )éFf%Télnq Cgﬁcén(?l%.’[l%l;l)’g a@tM' which dissociation

was monitored. Data was analyzed by Scrubber® using double referencing and
fitting with a 1:1 interaction. Regenerations were performed with 90mM HCI with
500mM NaCl.

[00344] The affinity matured clones XPA.10.064.03, XPA.10.064.04,
XPA.10.064.06, XPA.10.064.07, and XPA.10.064.10 each bound hVEGFes with
greater affinity than parental XPA.10.064 or Bevacizumab (Table 7). The HCDR3
amino sequence for XPA.10.064.03, XPA.10.064.04, XPA.10.064.06,
XPA.10.064.07, and XPA.10.064.10 are set forth in SEQ ID NOs:15-19,
respectively. The complete heavy chain sequences of XPA.10.064.03,
XPA.10.064.04, XPA.10.064.06, XPA.10.064.07, and XPA.10.064.10 are set
forth in SEQ ID NOs:20-24, respectively. The light chain sequences of
XPA.10.064.03, XPA.10.064.04, XPA.10.064.06, XPA.10.064.07, and
XPA.10.064.10 are identical to those of XPA.10.064 and XPA.10.072 (SEQ ID
NO:5). All five of these affinity matured antibodies contain a methionine residue
in HCDRS3.

Table 7: Binding affinity of parental and affinity matured XPA.10.064 to

hVEGF165:
IgG2 clone ka (1/Ms) kq (1/8) Kp

Bevacizumab 1.92x10° 8.08 x 107 4.25x 10" M
(425 pM)

XPA.10.064 1.93x10° 3.35x 10* 1.71x10° M
(1.71 nM)

XPA.10.064.03 1.96x 10° 1.80x 10° 9.17x 10" M
(92 pM)

XPA.10.064.04 1.50x 10° 2.94 x 107 1.966 x 10° M
(197 pM)

XPA.10.064.06 1.78 x 10° 2.07x 107 1.21x 10" M
(121 pM)

XPA.10.064.07 2.07x10° 6.65x 10° 3.49x 107" M
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Bevaci zumab 275 pM
block proliferation of HUVECs using a protocol similar to that described above in

Example 9. Titrations of XPA.10.064, XPA.10.064.03, XPA.10.064.06,
XPA.10.064.07, XPA.10.064.10, and Bevacizumab were generated, and the
antibodies were pre-incubated with hVEGF 65 for two hours. After pre-incubation,
the VEGF/antibody complex was added to the suspended HUVEC cells. The
experiment was repeated four times for each antibody.

[00347] Individual results for each antibody are set forth in Figures 18-23,
and the results are summarized in Figure 24. The affinity matured antibodies
XPA.10.064.03, XPA.10.064.04, XPA.10.064.06, XPA.10.064.07, and
XPA.10.064.10 each inhibited HUVEC proliferation to a greater degree than
parental XPA.10.064. The geometric mean ICso for each antibody is set forth in
Table 9. The P-values presented in Table 9 are based on a paired within

experiment one-tailed t-test on log(ICso) for each antibody relative to that of
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XPA. 10. 064. 03 174 pM 0.0394 (29) (90%

WO 2009/055343 PCT/US2008/080531

Bevacizumab. In this analysis, the affinity matured XPA.10.064.03,
XPA.10.064.06, XPA.10.064.07, and XPA.10.064.10 antibodies were not
statistically different from one another.

Table 9: Affinity matured XPA.10.064 HUVEC assay summary:

Antibody Geometric mean ICsg P-value
(SE) (power to detect 2X
change in ICsp)
Bevacizumab 275 pM
(29)
XPA.10.064 1320 pM
(984) (10%)
XPA.10.064.03 174 pM 0.0394
(29) (90%)
XPA.10.064.06 173 pM 0.0132
(22) (98%)
XPA.10.064.07 129 pM 0.0525
(40) (40%)
XPA.10.064.10 139 pM 0.04625
(38) (50%)

Example 15: Inhibition of tumor growth by XPA.10.064.06:

[00348] The ability of XPA.10.064.06 to inhibit tumor growth was tested
using the same A673 Rhabdomyosarcoma tumor growth model discussed above
in Example 12. 2.5x10° tumor cells were injected s.c. in 50% Matrigel® into the
midline thoracic vertebral region of six-week old nude mice starting at day 0. At
day 3, when tumor size had reached about 200 mm?, mice were randomized into
seven groups of 20 mice and injected i.p. twice a week with isotype control anti-
KLH IgG2, XPA.10.064.06 at 0.1, 0.5, or 5 mg/kg, or Bevacizumab at 0.1, 0.5, or
5 mg/kg. Tumor size was measured on days 3, 7, 10, 14, 17, 21, 24, 28, and 31.
Mice were sacrificed if and when tumor size reached 2000 mm?®. Tumors and
serum samples were collected following the final tumor measurement for each

mouse.
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[00349] XPA.10.064.06 and Bevacizumab both inhibited tumor growth in a
dose-dependent manner (Figures 25-27). Treatment with 0.5 mg/kg
XPA.10.064.06 resulted in tumor regression through day 17, with tumor size
remaining below 200 mm?® (Figures 25-27). Mice treated with 0.1 or 0.5 mg/kg
XPA.10.064.06 exhibited significantly smaller tumors at days 17, 21, 24, 28, and
31 than mice treated with Bevacizumab at the same dosages (Figures 25-27).
Three mice treated with Bevacizumab at 0.1 mg/kg and three treated with control
antibody had to be sacrificed on day 24 because they had tumor volumes
exceeding 2000 mm?, whereas none of the mice treated with XPA.10.064.06
reached this threshold over the course of the study.

[00350] The percent tumor growth inhibition (%TGl) at day 24 (the last
measurement day on which all animals were alive) in mice treated with 0.1 mg/kg
XPA.10.064.06 (55%) was similar to that obtained for Bevacizumab at five times
the dosage (50% at 0.5 mg/kg). Similarly, the % TGl in mice treated with
XPA.10.064.06 at 0.5 mg/kg (85%) was similar to that observed in mice treated
with ten times the dosage of Bevacizumab (95% at 5 mg/kg). These resulis show
that XPA.10.064.06 is at least five times more effective at reducing tumor growth
in vivo than Bevacizumab. Percent tumor growth inhibition results for each

antibody at day 24 are summarized in Table 10.

-128-



(38) (50% Exanple 15: Inhibition of tunor growth by
XPA. 10. 064. 06: [00348] The ability of XPA. 10.064.06 to

WO pw0lo53343 unor growth was tested using the sankCEEIB08/080531
Rhabdonyosar coma tunor growt h nodel discussed above in
Exanpl e 12. 2.5x106 tunor cells were injected s.c. in
50% Matrigele into the mdline thoracic vertebral

TR 30 fhelol oh R AR Tout 200 me, i ce

Qo oVIo

yr anaA~nm 5 ~A 20
1 111 ZG U1 LU ||| L;C

A ibadVEqmparsel L %eté’g@ TR or e 0 falue
anti KLH | g&, XPA. [L0. 064 13jeliory 1 = o) ﬁgﬂg\uﬁ A ':t%‘;“:)

or Boevaci zunmph at ’\_1 or § nm/ |14 ka2

med<pted Ve BMdys 3 dqofﬁeCtn 21] 24, 28, -and 31.
rlflrnd |f and when tunnr size reached

2000 @P@rolYenor s ahd serumd8¥npl es were col | etGQ!

f KPP A§4380fli na| tunmor neasurenent |for each nouse.

WO 200 343PCT/ US2008/ 080531 [ 00349] XPA. 10. 064. 06

andC@®uhEs-BMdb bot h i nhi b®0%d tumor growt h ipxGO1

dose-(Bépvatight manper (Figures 25-27))] Treatnent with

0.5 ngomipl XPA. 10. 064. 06 resbfd ed in tunor regrds@i on

t hXiPAgh.06dy061(0,5 W th tunor size remai ni ng bel ow 200

B (Fragwkgps 25-27). Mce treated with 0.1 or 0.5

g/ GentxiPRs. 1BMO64. 06 exhi bi ©6eh si gni ficantly sed.der

tunor ¢ afg/kdays 17,21, 24, 28, and 31|than mce

t reat@entvdl ivb. Bevac| zumab abothe sane dosages gdo.gures

XiBA20)064 108 @em@kge| treated with Bevacizumab at 0.1
Mg/ Kg and three treated with control antibody had to

[pe3sicr i f TeRdr growdayeldd bh east aetiddugivdsashldulated ay ehaines
exceedi ng 2000 B, whereas none of the mce treated

difidrBn A tAO n QB O8F d58®hesk tonlasuinBr RSleatisl 50y aimt BRowing
course of the study. [00350] The percent tunor growth

ttéahhbmtwmrk/afﬁmdy adrsetpdordrd). (ol @@th@@wmg@,@h.f@aﬁny

on which all animals were alive) in mce treated with

18hdler & KA. XB@G@‘%Q@% R B\VR2 %) 11865 Fhdlkd 8bsdde (BJays versus

obtai ned for Bevaci zumab at five tines the dosage (50%

Play, %sBEétK/ég% amH 3t 114, Y md /Rfﬂo@h?e é'7 @ags;a g&shé 8 a?Q

wi th” XPA. 10 4.06 at 0.5 sim |l

%%?éctlf?a er er@sdﬁs%@oﬁvég t)gﬂlA t0%4t0%rbetléﬁ/§g§rgbpgrowth to a

sage evacl zuna o at rrg/ kg) sul
s@??m’e@ Qigé f%fa%&r%ﬂ%r?%t IQ?st t\?/o% tﬂrgf‘ﬁfneg Ialrﬁk?F h{éﬁ%é@ﬁ?umab

vﬁwee‘ﬁa&ﬁé éﬂﬂ@cﬁcﬁt I{S@ a%f%mg{é'?@cgitgm%ﬁe J&h@ét g, |{a|a?rg' ts

or ea aré sunmarrzed Tn
nh| b|t|on of tunor growth by

Sk%&nir&%géﬁ-ra@e 1'I body conparison % tunor growh

Table 11: Tumor growth delay by XPA.10.064.06

Antibody (dosage) Tumor growth delay
(days)
Control hulgG (0.5 mg/kg) 0
XPA.10.064.06 (0.1 mg/kQ) 7
BM-1 (0.1 mg/kg) 2
XPA.10.064.06 (0.5 mg/kg) 14
BM-1 (0.5 mg/kg) 5
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i nhibition P-value (determ ned by Anova foll owed by

Tukey test) Control vs. BM1 (0.1 ng/kg) No effect --
W@0w8d34ys. XPA. 10. 064. 06 (0.1 no/ kg) 55% p<OPOI/US2008/080531

Control vs. BM1 (0.5 ng/kg) 50%

[00352] Area under the curve (AUC) calculations based on tumor volume
versus time were performed at day 28 for each antibody/dosage. The AUC for
BM-1 at 0.5 mg/kg was significantly higher than that of XPA.10.064.06 at the
same dosage (8865 versus 5517, respectively). Although the difference was less
marked, the AUC for BM-1 was also higher than that of XPA.10.064.06 at 0.1
mg/kg (9638 versus 8703, respectively). Results are summarized in Table 12.

Table 12: Area under the curve for XPA.10.064

Antibody (dosage) AUC
(tumor volume x days)
Control hulgG (0.5 mg/kg) 11015
XPA.10.064.06 (0.1 mg/kg) 8703
BM-1 (0.1 mg/kg) 9638
XPA.10.064.06 (0.5 mg/kg) 5517
BM-1 (0.5 mg/kg) 8865
XPA.10.064.06 (5 mg/kg) 5069
BM-1 (5 mg/kg) 4418

[00353] The ability of XPA.10.064.06 to inhibit tumor growth was further
tested in the HT-29 human colorectal adenocarcinoma model. Preliminary
results indicated that twice-weekly administration of XPA.10.064.06 at 0.1, 0.5, or
5 mg/kg did not result in a statistically significant reduction in tumor size over 35
days. Similar results were obtained with Bevacizumab at the same
concentrations.

Example 16: Inhibition of affinity-matured antibody oxidation:

[00354] As discussed above in Example 13, the affinity matured antibodies
XPA.10.064.03, XPA.10.064.04, XPA.10.064.06, XPA.10.064.07, and
XPA.10.064.10 each contain a methionine residue in HCDRS3 (specifically, at
residue 101) that is not present in the parental antibody. Oxidation of methionine

residues is a common degradation pathway for protein products during storage.
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p<0. 01 Control vs. XPA 10.064.06 (0.5 ng/kg) 85%

p<0.01 Control vs. BM1 (5 ng/kg) 95% p<0.01 Control
WO 2009855343.0. 064. 06 (5 nmg/ kg) 90% p<0. 01 [ 00358¢TTUSINS/080531
growt h delay by each anti body was cal cul ated as the

[00355] To test the effect of methionine oxidation on the affinity matured
antibodies, XPA.10.064.06 and parental XPA.10.064 were both exposed to the
oxidizing agent tert-butylhydroperoxide (tBHP). The degree of resultant oxidation
at each methionine residue was analyzed by tryptic mapping followed by liquid
chromatography-mass spectrometry (LC/MS). Results are summarized in Table
13. Both antibodies exhibited oxidation at methionine residues 48 and 81, and no
measurable oxidation at methionine residue 70. The extra methionine residue in

XPA.10.064.06 at position 101 exhibited a significant degree of oxidation.

Table 13: Oxidation of methionine residues in XPA.10.064 and XPA.10.064.06

Degree of oxidation (%)
Methionine residue XPA.10.064 XPA.10.064.06
Met-48 39 20
Met-70 0 0
Met-81 28 14
Met-101 N/A 66
[00356] The binding kinetics of the oxidized antibodies for 'WEGF 45 were

analyzed by Biacore. Oxidation of XPA.10.064 had little effect on hVEGF¢s
binding kinetics (Figure 28A), while oxidation of XPA.10.064.06 resulted in a
significant decrease in in vitro VEGF binding affinity (Figure 28B).

[00357] To overcome issues related to oxidation and increase stability of the
affinity matured antibodies for long-term storage, formulations comprising
XPA.10.064.06 plus an antioxidant agent were tested. XPA.10.064 and
XPA.10.064.06 at 1 mg/ml in 10 mM L-histidine and 140 mM L-arginine (pH 6.0)
were subjected to oxidation via chemical or thermal stress. For chemical stress,
the antibodies were incubated overnight at room temperature with 0.1% tBHP in

the presence or absence of 5 mM L-methionine. For thermal stress, the

antibodies were incubated in polysorbate for four weeks at 40°C in the presence
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woegsss3edntrol . Tunor growth del ay was si gni fPCHI$1098/080531

| onger for XPA. 10.064.06 than for BM1 at the 0.5

ng/ kg dosage (14 days versus 5 days, respectively) and

at the 0.1 ng/ kg dosage (7 days versus 2 days,
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b)|<nFZ:I'?‘nglg]"fl(rgl(tsy4 ofoc§1e$mca? str}gss 8=)|gu1rg 3% 1F%(gzsults ang sur(%?marlzed in Table

14.

Table 14:
Binding affinity (% control)
Sample Biacore ELISA
Thermal stress w/o Met 36% 42%
Thermal stress w/ Met 100% 95%
Chemical stress w/o Met 14% 13%
Chemical stress w/ Met 28% 31%

Example 17: Further affinity maturation of XPA.10.064:

[00358] Additional mutations may be introduced into the heavy chain
variable region of XPA.10.064. Specifically, the methionine residue in
XPA.10.064.06 HCDR3 may be mutated to one or more of alanine, lysine,
proline, threonine, and leucine. The HCDR3 amino sequences of these mutants
are set forth in SEQ ID NOs:25-29 respectively. Binding analysis will be
conducted on antibodies containing the resulting HCDR3 sequences to determine
binding affinity for 'WEGF+es. Antibodies exhibiting high affinity for hWVEGF 65 and
an off rate faster than 10™° will be reformatted to IgGs and subjected to functional
analysis to determine their ability to inhibit HUVEC proliferation, angiogenesis,
tumor growth, and/or hVEGFgs-induced phosphorylation of VEGF-R2.

Example 18: Expression of XPA.10.064.06:

[00359] A first vector was constructed for expressing XPA.10.064.06 IgG. in

CHO-K1 cells. This vector, pMXSP117, contains XPA.10.064.06 heavy and light
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WO 2009/ 055343PCT/ US2008/ 080531 [ 00352] Area under the
curve (AUC) cal cul ations based on tunor vol unme versus

wao pove/osisee performed at day 28 for each PCT/US2008/080531
ant i body/ dosage. The AUC for BM1 at 0.5 ng/ kg was
significantly higher than that of XPA. 10.064.06 at the
sane dosage (8865 versus 5517, respectively). Al though
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circular and linearized form is set forth in Figures 31A and 31B, respectively.
Prior to construction of pMXSP117, the XPA.10.064.06 heavy and light chain
variable regions were cloned into modular expression vectors containing the
heavy chain (Gamma-2) and light chain (Kappa) constant regions as shown in
Figures 32A and 32B, respectively. The heavy chain variable region containing
an antibody signal sequence was cloned as a Sall/Blpl fragment into the heavy
chain modular vector. The light chain variable region containing an antibody
signal sequence was cloned as a Sall/BsiW| fragment into the light chain modular
vector.

[00360] A second vector, pMXSP119, which had the same structure as
pMXSP117 but with the hisD gene (histidinol dehydrogenase) encoding
resistance to histidinol in place of the neo gene, was constructed in two steps.
The first step involved combining the XPA.10.064.006 heavy chain transcriptional
unit with a vector segment containing the hisD gene to generate the vector
pMXSP118. The second step involved combining a restriction fragment
consisting of the XPA.10.064.06 light chain transcriptional unit with a vector
segment from pMXSP118 containing the XPA.10.064.06 heavy chain
transcriptional unit and the hisD gene to generate pMXSP119.

[00361] CHO-K1 cell lines were developed which express XPA.10.064.06
lgG,. Prior to transfection, cells from a research cell bank of untransfected cells

were thawed and grown in EX-CELL® 302 serum-free medium (SAFC
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XPA. 10. 064. 06 (5 ng/kg) 5069 BM 1 (5 ng/ kg) 4418

[ 00353] The ability of XPA 10.064.06 to inhibit tunor
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extra methioni ne residue in XPA 10.064.06 at position
cbbhirendnebdintlef caltisegni fi cant degree of oxidation. Table
13: Oxidation of methionine residues in XPA 10.064 and
[06362]0. 068eWiGal of the top producers from this initial transfection with

PMXSP117, selected based on their production capabilities, were adapted to a
production medium for the purpose of producing XPA.10.064.06 IgG,. To further
increase production levels, the top Geneticin-resistant producer will be re-
transfected with an additional vector expressing the same heavy and light chain
sequences, but with a different selectable marker (e.g., the vector, pMXSP119
encoding resistance to histidinol). The pMXSP119 vector will be linearized by
digestion with Xbal. After incubation for three days in an animal product-free
medium, the cells are suspended in EX-CELL® 302 medium supplemented with
0.4 mg/ml Geneticin, 8 mM histidinol and 1% FBS and plated into 96-well plates.
Wells containing single colonies identified as high producers by ELISA will be
transferred to EX-CELL® 302 medium without FBS in deep well 96-well plates.

After an additional screen by ELISA, the top producing clones will be tested for
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Degree of oxidation (% Methionine residue XPA 10.064
XPA. 10. 064. 06 Met-48 39 20 Met-70 0 O Met-81 28 14
WwWO/RG09ASEB4N A PCT/US2008/080531

expression in shake flasks. Several of the top producers from this re-
transfection, selected based on their growth and production capabilities, will be
adapted to an animal product-free production medium for the purpose of
evaluating growth and production in shake flask cultures and bioreactors.
Research cell banks will be prepared for these top clones that have been
adapted to a production medium. Based on the resulis of these tests, one clone
will be chosen for preparation of a Master Cell Bank (MCB) which will serve as
the starting point for manufacture of XPA.10.064.06 1gG. under Good
Manufacturing Practice (GMP).

Example 19: Purification of XPA.10.064.06:

[00363] Cells expressing XPA.10.064.06 or fragments thereof, such as the
CHO-K1 cells described in Example 18, may be purified using the following
procedure. After completion of fermentation, the cell culture is clarified and
harvested by filtration through a filtration train comprising a depth filter (CUNO,
Meriden, CT) followed by a charged membrane filter and then a sterile 0.2 pm
filter. The cell-free clarified culture fluid is loaded onto a Protein A affinity column,
which is then washed with equilibration buffer. The antibody is eluted with a low
pH buffer in the pH 3-4 range, then subjected to viral inactivation at pH 3.8 +/- 0.2
for a maximum of 60 minutes. The viral-inactivated pool is adjusted for pH and
conductivity, then loaded onto an anion exchange column in flow-through mode,
whereby the antibody flows through the column while impurities bind. Flow-
through from the anion exchange column is further purified over a hydrophobic
interaction chromatography (HIC) column, which removes impurities such as
aggregates, DNA, and host cell proteins, followed by filtration through a nano

filter such as a Viresolve® Normal Flow Parvovirus (NFP) filter (Millipore) to
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66 [00356] The binding kinetics of the oxidized
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woxriodasizan of XPA. 10.064 had little effect on POVEGHEH80531

bi ndi ng kinetics (Figure 28A), while oxidation of

XPA. 10.064.06 resulted in a significant decrease in in

vitro VEGF binding affinity (Figure 28B). [00357] To
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various enbodi nents of the present invention. The
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d) a heavy chain variable region comprising SEQ ID NO:6, SEQ ID NO:7,
and SEQ ID NO:15;
e) a heavy chain variable region comprising SEQ ID NO:6, SEQ ID NO:7,
and SEQ ID NO:16;
f) a heavy chain variable region comprising SEQ ID NO:6, SEQ ID NO:7,
and SEQ ID NO:17;
g) a heavy chain variable region comprising SEQ ID NO:6, SEQ ID NO:7,
and SEQ ID NO:18;
h) a heavy chain variable region comprising SEQ ID NO:6, SEQ ID NO:7,
and SEQ ID NO:19;
i) a light chain comprising LCDR1, LCDR2, and LCDR3 of the XPA.10.072
light chain as set forth in SEQ ID NO:3;
j) a light chain comprising LCDR1, LCDR2, and LCDR3 of the XPA.10.064
light chain as set forth in SEQ ID NO:5;
k) a heavy chain comprising HCDR1, HCDR2, and HCDR3 of the

XPA.10.072 heavy chain as set forth in SEQ ID NO:2;
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36: 3912888vy Chain cpmprsiRg HEDR, HGDRR, ansgde DRI ”I%ncer
XTFLEQ 0.%)62.%69h4éavy chain as set forth in SEQ ID NO:22;

p) a heavy chain comprising HCDR1, HCDR2, and HCDRS3 of the
XPA.10.064.07 heavy chain as set forth in SEQ ID NO:23; and

q) a heavy chain comprising HCDR1, HCDR2, and HCDR3 of the
XPA.10.064.10 heavy chain as set forth in SEQ ID NO:24.

2. An isolated antibody or antigen-binding fragment thereof comprising
one or more members selected from the group consisting of:

a) a heavy chain comprising SEQ ID NO:2;

b) a light chain comprising SEQ ID NO:3;

¢) a heavy chain comprising SEQ ID NO:4;

d) a light chain comprising SEQ ID NO:5;

e) a heavy chain comprising SEQ ID NO:20;

f) a heavy chain comprising SEQ ID NO:21;

0) a heavy chain comprising SEQ ID NO:22;

h) a heavy chain comprising SEQ ID NO:23; and

i) @ heavy chain comprising SEQ ID NO:24.

3. An isolated antibody or antigen-binding fragment thereof that

specifically binds VEGF and comprises one or more of the following properties:
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46: 46-ighibits HUVEC cell prollferatlon with an 1Cs, about 56% that of
Bevacizumab;

g) Kp for binding to human VEGFss in the range of about 1.97 X 10 M to
about 3.49 X 107" M;

h) ka for binding to human VEGFes in the range of about 1.5 X 10° to
about 2.16 X 10° M;

i) kg for binding to human VEGF;es in the range of about 6.65 X 10 to
about 2.94 X 10° M;

j) inhibits HUVEC cell proliferation with an ICs, in the range of about 129
pM to about 174 pM;

K) binding affinity for human VEGF that is at least about 10 times greater
than the affinity of the antibody or antigen-binding fragment thereof for murine
VEGF;

[) competes with Bevacizumab for binding to human VEGF 16s5;

m) inhibits tumor growth as a function of percent tumor growth inhibition to
the same or a greater degree than Bevacizumab when administered at the same

or a lower dosage; and
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38:17-23. \What is clained is: 1. An isolated

anti body or antigen-binding fragnment thereof
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E%\lo ID NO 10, and SEQ ID NO 11;

q‘@ﬁ'?“'@ﬁ in variable region conprising SEQ I D I\IO 12,

SEQ I D NO, 13,

chal varﬁ%bﬁo@t?gaﬁ‘gﬁ%&ﬁﬁ '%%B'”@E@fﬁa@”%%?@er%’& I D
and SEQ I D NO 15; e) a heavy chain

C\?Q}Hr'éﬁge regi on conprising SEQ ID N6, SEQ 1D NO 7,

and SEQ I D NO 16 q{%a heavy chain vari abl e

r egl éha@Sﬁ*@f ?@%‘Ma@é?d? [Q9INEBNPISIRY e aqng aC'Qrﬁ?qS@@‘el §5t

heavy chai n vari abl e region

f%@ﬂrﬁ"r$'§@ﬁ@ @@81@% 6, SEQ ID NO 7, and SEQ I D NO 18:

b) a light chain variable region comprising the amino acid sequence set
forth in SEQ ID NO:5.

5. An isolated antibody or antigen-binding fragment thereof
comprising:

a) a heavy chain variable region comprising the amino acid sequence set
forth in SEQ ID NO:21; and

b) a light chain variable region comprising the amino acid sequence set
forth in SEQ ID NO:5.

6. An isolated antibody or antigen-binding fragment thereof
comprising:

a) a heavy chain variable region comprising the amino acid sequence set
forth in SEQ ID NO:22; and

b) a light chain variable region comprising the amino acid sequence set
forth in SEQ ID NO:5.

7. An isolated antibody or antigen-binding fragment thereof
comprising:

a) a heavy chain variable region comprising the amino acid sequence set

forth in SEQ ID NO:23; and
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h) a heavy chain variable region conprising SEQ |ID

NO 6, SEQ ID NO 7, and SEQ I D NG 19; i) a light
we b@pnossaenpri sing LCD RL, LCDR2, and LCDR3 of P¢EUS2008/080531

XPA. 10. 072 light chain as set forth in SEQ ID NGO 3;

j) a light chain conprising LCD Rl, LCDR2, and LCDR3

of the XPA. 10.064 |ight chain as set forth in SEQ ID

N it ghef BB I3 h'%?‘?%%%hﬁ%aé@g%q%r ‘
DERBEE RIS, 1 HooRs of (e XPA 16064 nebuy” Ehgi n
SomoBl o b ficlsled Bty Oz oqacbipging et fetedi "' "

XPA. 10. 064. 03 heavy chain as set forth in SEQID
REPs§INY: n) a heavy chai n corrprl si ng HCDR1,

he XPA. 10. 064. 04 heavy chai n as
set Pb??‘ﬁﬂ’ﬂ%@@ fegion comprising, e@f@i@%@(}'da%avﬁnce set
onprisin , and HCDR3 of the

f%ﬂan%E@éaNQZﬁe@\ﬂ/ chain as set forth in SEQID
NO 22; heavy chain cogﬁrl si ng HCDR1,

P)
HCDR@) a gl qtl@lﬂ'«’@r@ﬂet REIORFEAMPYISHE @?%Wd sp@iancaset
set forth in SEQ ID NO 23; and g) a heavy chain
ferdisy PERAG NBR1, HCDR2, and HCDR3 of the
XPA. 10. 064. 10 heavy chain as set forth in SEQID
NO 28. 2. Ree pRitogly ©d aatigerplinging fragmeing theresif mdiregjted in any
fragment thereof conprising one or nore nenbers
of elagos &8, fiwhint is lmemenanlgnat entdioslyi ng of : a) a heavy
chain conprising SEQID NG 2; b) a light chain
conpnDsi nfhssERIHADY MOaBtigan)biading dragmenaiherend @mp reédieddgn any
SEQ I D NQ 4;
of claims 1-8, which is a polyclonal antibody, a bispecific antibody, a chimeric
antibody, a humanized antibody, a recombinant antibody, fully human antibody, a
labeled antibody, a bivalent antibody, or an anti-idiotypic antibody.

11.  The antibody or antigen-binding fragment thereof as recited in any
of claims 1-8, which is a camelized single domain antibody, a diabody, a scFv, an
scFv dimer, a dsFv, a (dsFv),, a dsFv-dsFVv', an Fv fragment, a Fab, a Fab', a
F(ab'),, a ds diabody, a nanobody, a domain antibody, or a bivalent domain
antibody.

12.  The antibody or antigen-binding fragment thereof as recited in any
of claims 1-8, further comprising an immunoglobulin constant region.

13.  The antibody or antigen-binding fragment thereof of claim 12,
wherein said immunoglobulin constant region is a k light chain, y1 heavy chain,

y2 heavy chain, y3 heavy chain, or y4 heavy chain constant region.

_146-



d) a light chain conprising SEQID NGO 5; e) a heavy

chain conprising SEQ ID NO 20; f) a heavy chain
weowpiossing SEQ | D NO 21; g) a heavy chai n conpeT/B52908/080531

SEQ I D NO 22; h) a heavy chain conprising SEQ ID

NO 23; and i) a heavy chain conprising SEQ I D NO 24.

3. An isolated anti body or anti gen-bi ndi ng fragnent

Che o RS P D T R 560
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UVEC ceLI proI iferation with an I C 50 of about 154
Clzuma i nhi bits HUVEC cel | prollferatlon W|th
an 1050 about 56% t hat of Bevaci zumab

for BBndi Pig® FEiBAGNeh 20t BIAdNG NAREIeRbARaBY 145 hgrein said

1.97 X 10-10 Mto about 3.49 X 10-11 M .
antibody or antigen-binding fragment inhibits tumor growth as a function of

percent tumor growth inhibition to the same or a greater degree than
Bevacizumab when administered at a three-fold lower dosage than
Bevacizumab.

16.  The antibody or antigen-binding fragment of claim 15, wherein said
antibody or antigen-binding fragment inhibits tumor growth as a function of
percent tumor growth inhibition to the same or a greater degree than
Bevacizumab when administered at a four-fold lower dosage than Bevacizumab.

17.  The antibody or antigen-binding fragment of claim 16, wherein said
antibody or antigen-binding fragment inhibits tumor growth as a function of
percent tumor growth inhibition to the same or a greater degree than
Bevacizumab when administered at a five-fold lower dosage than Bevacizumab.

18.  The antibody or antigen-binding fragment thereof as recited in any
of claims 1-13, wherein said antibody or antigen-binding fragment inhibits tumor
growth to a specified size for at least twice the duration of Bevacizumab when
administered at the same or a lower dosage than Bevacizumab.

19.  The antibody or antigen-binding fragment thereof as recited in any

of claims 1-13, wherein said antibody or antigen-binding fragment inhibits tumor
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h) ka for binding to human VEGF165 in the range of

about 1.5 X 105 to about 2.16X 105 M i) kd for
whrevdiosiz43 o hunman VEG F165 in the range of aboReT/6SB88/080531

10-6 to about 2.94 X 10-5 M j) inhibits HUVEC

cell proliferation with an 1050 in the range of about

129 pMto about 174 pM k) bindi ng affinity for
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meatfii A the same or a | ower dosage as
Bevaci zumab. 4. An |soI ated anti body or anti gen-bi ndi

frag Rbnt 1 PR AREIOdY &rrﬁm@ﬁm@ndmg fragmeﬁ} thﬁr%éwe‘ai%ﬂl”h a%Y
vari abl e regi on conprising the am no acid sequence set
of 6ladmAs il i S %eiqm W@@tlb%%or antigen- bW'@ frag@m EiKisrio an
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enippe on AusrD ESiNe: that gvesiaps £bleasterrHalty watdieapitope bound
anti gen-bi ndi ng fragnment thereof conprising: a)
ky Bryaeizugiali n vari abl e regi on conprising the anmino

acid sequence set forth in SEQ ID NO 21; and b
a | i g8t chié anticadyabkstigargbioding dizgmesi ihgradi@sdediied in any
aci d sequence set forth in SEQ I D NO 5.

of claims 1-13, wherein said antibody or antigen-binding fragment blocks binding
of human VEGFes to VEGF-R1 and VEGF-R2.

23. The antibody or antigen-binding fragment thereof as recited in any
of claims 1-13, wherein said antibody or antigen-binding fragment binds human
VEGFi65 with a Kp that is at least 10-fold lower in number than the Kp of said
antibody or antigen-binding fragment for binding to murine VEGF {6s.

24.  The antibody or antigen-binding fragment thereof of claim 23,
wherein said antibody or antigen-binding fragment binds human VEGFes with a
Kp that is at least 50-fold lower in number than the Kp of said antibody or antigen-
binding fragment for binding to murine VEGF es.

25. The antibody or antigen-binding fragment thereof of claim 24,
wherein said antibody or antigen-binding fragment binds human VEGFes with a
Kp that is at least 100-fold lower in number than the Kp of said antibody or

antigen-binding fragment for binding to murine VEGF 4¢s.
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6. An isol ated anti body or antigen-binding fragnment

t hereof conpri sing: a) a heavy chain variable
WO e@pOs53¢dNPri sing the am no aci d sequence setPEDUS1V0$/080531
SEQ I D NG 22; and b) a light chain variable

region conprising the am no acid sequence set forth in
SEQID NGO 5. 7.An isolated anti body or anti gen-bi ndi ng

var 261 PeBREfReERER LRk Ynn campr@ta B EEAE R a e
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forth in SE)%I[? NO 5. 8. An isolated anti body or
pgﬁ?'PE’QW-aBY "RGCrCIRIRBRYISt her eof conpri si ng: a)
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2ci d 26equLiR BNUBIACPUIGE COTPEEN © Gszb, Whiggein Said oneygr
a light chain vari aﬁbl e region conprisi n% t he am no
BAEPYEGIPSIRE YE"Z@@SFFWH"%%@G"F@”&@PQ? MR anti body
or ant iu%gn-bi ndhg% fragnment thereof as recited in any

RbRrRRUNgall. 3ECeRIRPIAr4eTs: nonocl onal anti body. 10. The

anti body or antigen-binding fragnment thereof as
reci 88d i hheupfarmaceutical composition of claim 27, wherein said one or

more physiologically tolerable components comprise one or more antioxidants.

29. The pharmaceutical composition of claim 28, wherein said one or
more antioxidants are selected from the group consisting of methionine, ascorbic
acid, EDTA, sodium thiosulfate, platinum, catalase, citric acid, cysteine,
thioglycerol, thioglycolic acid, thiosorbitol, butylated hydroxanisol, butylated
hydroxytoluene, and/or propyl gallate.

30. A pharmaceutical composition comprising the antibody or antigen-
binding fragment thereof as recited in any of claims 1-25 linked to or in
combination with one or more additional chemotherapeutic agents.

31.  The composition of claim 30, wherein said additional
chemotherapeutic agents are selected from the group consisting of everolimus,
trabectedin, abraxane, TLK 286, AV-299, DN-101, pazopanib, GSK690693, RTA
744, ON 0910.Na, AZD 6244 (ARRY-142886), AMN-107, TKI-258, GSK461364,
AZD 1152, enzastaurin, vandetanib, ARQ-197, MK-0457, MLN8054, PHA-
739358, R-763, a FLT-3 inhibitor, a VEGF-R inhibitor, an EGFR TK inhibitor, an
aurora kinase inhibitor, a PIK-1 modulator, a Bel-2 inhibitor, an HDAC inhibitor, a
¢-MET inhibitor, a PARP inhibitor, a Cdk inhibitor, an EGFR TK inhibitor, an

IGFR-TK inhibitor, an anti-HGF antibody, a PI3 kinase inhibitors, an AKT
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of clains 1-8, which is a polyclonal antibody, a

bi specific anti body, a chineric antibody, a humani zed
w@piovhosidyy a reconbi nant anti body, fully humanPCT/US2008/080531

anti body, a | abel ed anti body, a bival ent anti body, or

an anti-idiotypic antibody. 11.The anti body or

antlgen bi ndi ng fragnent thereof as recited in any of

b% éA&/S%‘I‘albogltgr c%%wd r‘?teldors;é:mglﬁtﬁg%%éﬁ dad'tgesio%
q d%SéFV%h'W SRR Bitade p2e EKLABHTS 5 isa fap nfisthy
sy ssbliaf, ga%aﬁn%”ﬂa?ﬁém bR AEEIGS
dréSRreBebe el BobeRed %Zéa%n batatbu?n @%t”%wbﬂsa%ﬂ?. body

or anti ment

ZaneiBimEs t*r‘%'i'ﬂn*@&%%m Rt e t@@ﬁoﬂbrﬂr%eraem

, t chain, yl heavy chain, y2 heavy chajn, hea
t@w%qﬁnab@#p"ynurﬁ%%\gp%ml rH0SeYRA ARetatee BiQhT T, 1%' T'V' 601,
2009/ 055343PCT/ US2008/ 080531 14. The anti body
A T-BHY iBY@N46i 6 4P0r eltaneitide. dimaieaan, Bd 3rRE3dQ@Ri WNQAY0T,
of clainms 1-13, wherein said antibody or

IRARi GBX-0si0RdiusaNtherRy kN3 1 761 peurgdiebndiespaivb it 744, 8dx 102,
function of percent tunor growh inhibition to the
talampanel, atragasdars Xr @ dr wenidensin, B&m 03t Griidh CG-1521,
adm nistered at a two-fold | ower dosage than

2026628, ehlamydocin, JNJE5624TIH@9 avarinbe@y, edeposide, gemcitabine,
anti gen-bi ndi ng fragnment of claim 14, wherein said
daOfubmity, liposcmalidgeorubicitd iSirde dxyafleorbuiiding biincistineror
grow h as a function of percent tunor growth

tembizdiomniden ZKeB4TO9 sswiieicliy; RDAR2EA0 erAZR2§Le4¢, dapaaitabine, L-
Bevaci zumab when adm nistered at a three-fold | ower
Glomage atitaN-[B¢R-a@-aminad, 7-dihydro-4-dko- 1 H-perrelof2, Hdpby rimidin-5-
anti gen-bindi ng fragnent of claim15, wherein said
yasthylioshzo9l-, dibiiaansai, ndptapydrarg oampbtotmdvirgiinrdtédamps
grow h as a function of percent tunor growth

dofibiktioh @M irhetdcan, S-A08roAfach a8l @Rlcovofe FIEE%:|IddeR irinotecan,
Bevaci zumab when adm ni stered at a four-fold | ower

FtoIsFae rédimBn Bamrsitet idemifene citratel Gnadiidzofd) likbBpd¥tank,
anti gen-bi ndi ng fragment of claim 16, wherein said

I&%ﬁo@@ES}&eﬁ‘Méh%@ﬂ@l’) netiragliof, 'cAHHEEN, cbﬁﬁb@l‘eﬁ%sﬁrtd@éﬁ

growth as a function of percent tunmor grow

Bé“vﬁb@bhb@n%ﬁ Rofab érﬁ%%d?fha@ b%@%b@éuﬂ@a?l%@ﬁtjﬁﬁﬁ%ﬁ R, IMC-

Bevacl zunmab when a dmnistered at a five- | ower

RoS28e R @E&Y ﬂ‘ﬁ ggﬁﬁ’onyl peradlpé{i]gth}ggn@&)g] -BRH¥I0RE,

antlgen bi ndi ment t ereo cited i'n any of

FHNE o erahonh s doa s Pl BRSO
p%qua“r‘@%hnhu gc‘é‘ltn‘i pﬁb%ﬂ&%' Bark y&\%@&g%‘ﬁ%ﬁé&e}’%ﬁ e

mni’stere Sane or a osage
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erlotinib, lapatanib, canertinib, ABX-EGF antibody, erbitux, EKB-569, PKI-166,

vy

GW-572016, lonafarnib, BMS-214662, tipifarnib; amifostine, NVP-LAQ824,
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gromh to a specified size for at |east three tines
the duration of Bevaci zumab when adm ni stered at the

W@ 2000/088348 | ower dosage than Bevaci zumab. PCT/B82008/080531
The anti body or antigen-binding fragnent thereof as
recited in any of clainms 1-13, wherein said antibody
or anti gen-bi ndi ng fragment bi nds human VEG F165 with

e S R
%%aﬁ&n%ﬁééﬁa Mgy Hteifﬁ doeé‘é%é%?ﬂ{ﬁnéﬂa%@i@%%%sbdﬁ'ﬂ%q
Igé%%mgt& %%ﬁﬁ Qéé% torrlrytggﬁ e értePr?%usul%md by

en- bi ndi her S rec t any of
cBtiaefHi, cagtuelie SiAAER . SRPRIE R RS ng
R eC%ipr%'te”rg{@eg%%é‘.gg? Ssace. dsdintmon.
antigen-binding fra rrent thereof as recited in any of
qauaPTHRIC, piethyiHEtesiRl. SRirdPigRt flystighiaes: fb‘ﬁchﬁgﬁpﬁ?nm ng
fragment binds human VEG F165 with a KD that is at
fl“@é)ér’f‘esltéroﬂél dutpmiges hydroxieridanRiging fesfrmidsy, ingatinio,
anti body or antigen-binding fragment for binding to
leRAovVAN ek, levamisole, Jomustine, mephlgfﬁjparame melphalan, 6-
anti gen-bi nding fragnment thereof of claim23, wherein
reelicaptanying dieson, AatNogenatpi maPmyCInr Atoene, MIe@Stra0emn
VEGF165 with a KD that is at |east 50-fold [ower in
nilutabsde,tdeirrotides oKBindHtins pamickiondtegebntestatim plicgsydin, moifinger,
fragnment for binding to nurine VEG-165. 25. The
reotarbaxiye, galtisiexdoy etuximaty istrgporaginetrtippbide gleftosteraieai m
24, wherein said antibody or antigen-binding fragnent
thalitdanidie) nealidvBE@EELEBbinedh with Bxdrhathassneg thibgaesiine, thiotepa,
100-fold | ower in nunber than the KD of said anti body
t@tinaint vigeesitne, Ndisigrdtinagnamid, phenylalanithie mgudtardiruract enustard,
VEGF165. WD 2009/ 055343PCT/ US2008/ 080531 26. A
asramueies) alicadmiteNMediritineN 5 eeopxyusidimg, tyiesiad arduitside, 6-
anti gen-bi nding fragnent thereof as recited in any of

rﬁé@plf@oulun%deﬁﬁsic@a@nwn rasarc&n@hwmicwln(ﬁﬁﬁréryayéuﬁl \BfisadtRe,
conmponent s. . The pharmaceutical conposition

\ﬁﬁorélbihbfTIo%@tecﬁﬁ %Qd»ﬂn &ﬁhﬂn@ﬁ@t QOLB! fedvByat, BMS78bh Y,
tol erabi e conponents conprise one or nore

s%bél%ﬁﬁﬁ@@nb&ﬁhhry Qaeeapt 8D6EsEEHNMDES 974, interleuki#Bi2, TB62,
phar maceuti cal conposition of claim27, wherein said

AR SItinMRtirR QYSibHeRE! 88k 1dnd %b%ﬁé?é&oﬁé’mgé‘t%ﬂ&ﬁ cimitidine,

conprise one or nore ant i 'oxi dant s

t%ﬂzﬁﬁ%%“&é&l%hklﬁf&ﬁﬂ%gn@éf%|b°Boﬁ%:z"Hn'iB éﬁfht%r ér‘ﬁo?ﬁér%ee

one or nore anti oxi s are selecté romt

p“a%f‘tﬁkélt@&t%té%fel r@itﬁl’l%’@% §32i%?('3°13 §'3O|07§? dd?olo?u?éﬂe“ﬁ‘

osul I num Ca aI ase, r| C
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or bi FoxXani so ut

@%o%xﬁg&éuw% 010 PN B s
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R oL 5 BT A GBS B S8 LB oo
SRSTBAN RS  PIGRLE 250k S hR e L0E dbhee

286, AV-299, DN 101, pazopani b, GSK690693, RTA 744, ON
0910. Na, AZD 6244 ( ARRY-142886), AWMN-107, TKI - 258,
GSK461364, AZD 1152, enzastlalrin, vandetanib, ARQ 197,
MK- 0457, M_N8054, PHA-739358, R- 763, a FLT-3
inhibitor, a VEG--R inhibitor, an EG-R TK i nhi bi tor,
an aurora kinase inhibitor, a PIK-1 nodul ator, a Bcl-2
i nhibitor, an HDAC inhibitor, a c-MET inhibitor, a
PARP i nhi b| tor a Cdk | nh| b| tor an EGFR TK [ nh| bi t or,
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inhibitor, a JAK/ STAT inhibitor, a checkpoint-1 or 2

inhibitor, a focal adhesion kinase inhibitor, a MAP
wovaess3ks nase (MEK) inhibitor, a VEGF trap ane¢osps/080531

penetrexed, erlotinib, dasatinib, decatanib,

pani t umumab, anrubicin, oregovonmab, Lep-etu,

nol atrexed, azd2171, batabulin, ofatununab,

e

AT a2 BlopRES &%&%'885'?2%63514"’"8%Sglfabwg%%aﬂ?@age
3 PE3 OOR llrjwpg%térg : elrggaggxlé @t%%%@n% thogﬁéron alfa-2a,
p&%@‘% E%%fe RHEBE i aagh. SSRSERe cﬁ[ﬁ%wélr%mase

I@ﬁg%g@%éar%mq\ﬁ%gﬁ%rowyaq ?rﬁqler?pukm '? 1m: cJexraonaene

- deoxy-5-fl uorouridine, vincristine, tenpzol om de,
aﬁ@@éﬁ'?‘@b 3'5@”%?@1%%&0'@[&?@@9@&0'9AZ@'GQ‘XM2 megestrol,
capeci tabine, LA utamc acid
qu@n[muqtgtdamq%dmeqmIaplﬁwrll@mgummaipﬁwgs%aﬂoaraﬂrgg@Sd] py
rimdin-5- yhethyl]benzoyl]-, disodiumsalt,
desphaking diexa@ethyihg/adinge Bpxarolaneniosswanmag, af BRMF Hrigiden
of irinotecan, 5-fluorouracil and | eucovorin,
CREEoNaRrdiEendte.i Mitntane ey ClPeRFDR, liragomah dagrafeficinehdwina-
torem fene citrate, anastrazole, exenestane,
dspareginsise, stOREUA &9, legsanitanb @stupidant, ae di-hdeasiplor antagonists,
estrogen, conjugated estrogen, Bevaci zumab, an
pasrloaeeh, aprédiiady , tipheniydiaiminepbydrbxyzéid, yndtocidprasnide,
| GF1IR, | MC1C11, CHI R- 258,
|&azegare; digilazolahg hylopepesl adhopenids ,Fdrbnabimal odgxbnatasookb on
e, vatalanib, AG 013736, AVE-0005, goserelin acetate,
rhettppaddinteleep@cklorgeranh@reghnisetponyoat@nseton dolasdion,
sunitinib mal ate, nedroxyprogesterone acetate,
tipibed oK DY alieph Sting ey th APoAih SepdBtig et @l daeisdpikan alfa,
ral oxi fene, bicalutam de, flutam de, nil utam de,
nmegestrol acetate, CP-724734; TAK-165, HKI-272,
erlotinib, hapatanib canetjti ni b, ABX- EGF anti body,

166, 5016, | onafarni b,
2, |farn|b am fostine, NVP-LAQB24,
.nall e hydroxami c acid, val proic acid,

tr chostatin A FK-228, SU11248, sorafenib, KRN951,

am nogl utethi m de, ansacrine, anagrelide,

L- aspar agi nage, Bacillus Cal nette-Guerin (BOG

erelin, busulfan, carboplatin,
C|splat|mt cladrlblne
de,Hcyproterone cyt ar abi ne,

ACH 10N in,
dlethylstllbestrol in, ar abi ne,
fludrocorti sone, quoxyneskeron- 4t am de,
hydr oxyurea, idarubicin, ifosfam d& tmatinib,

| eucovorin, |euprolide, |evam sole, |onustine,
mechl or et ham ne, nel phal an, 6- nercaptopurine, nesna,
net hotrexate, mtonycin, mtotane, mtoxantrone,

nil utam de, octreotide, oxaliplatin, pam dronate,
pentostatin, plicanycin, porfimer, procarbazine,
raltitrexed, rituximb, streptozocin, teniposide,
testosterone, thalidom de, thalidom de conbined with
dexamet hasone, thioguanine, thiotepa, tretinoin,

vi ndesi ne, 13-cis-retinoic acid, phenylalanine
mustard, uracil mustard, es®Panustine, altretanine,

f 1 oxuri di ne, 5-deooxyurid|ne cyt osi ne arabi nosi de, 6-
nmecapt opuri ne, deoxycofornycin, calcitriol,

val rubi cin, mthramycin, vinblastine, vinorelbine,

t opot ecan, razoxin, marimstat, COL-3, neovastat,

BMS- 275291, squalan1ne endostatin, SU5416, SU6668
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; and N 00 32. A conpl ex conprising an
anti body or antigen-binding fragnment thereof as
WO ewpss343 n any of clains 1-25 bound to hunan REXEESNS/E80531
fragment of human VEGF. 33. An isolated
pol ypepti de conprising one or nore am no acid
sequences selected fromthe group consisting of SEQ ID
NGs: 2-5 20- 24. 34. An isolated
polynu0/66t|Me encodi ng the pol ypeptide of claim 33.
35. An solA ed vector conprising the pol ynucl eoti de
N An i sol at g, host cel |

cIa|n135 37. A net hod
;pg one or nore
e group
consi sting of SEQ I D NGs: 25 an4 conpri si ng
culturing the isolated host” cel | ’/Ela|n136 under
conditions in which the polynucleotide of claim34 is
expressed. @ 38. The nmethod of claim37, wherein

d host cell is a Chinese
MD 2i09/Q§5343PCT/U82008/080531
Qi ¥g_gAgliogenesis in a manmal i an

fori si’g admini stering to
Al |y effective amount of the
antlbody or antigen-binding fragnent thereof as
) clainms 1-25, optionally linked to or
gre additiona
40. A nethod of
e w17 aber r ant
angi ogenesis in a na gl i gn subffect in need thereof
conprising admnisteringto said subject a
therapeutical ly effective amount of the antibody or
ant|i gen- bi ndi g fragnent thereof as recited in any of
0 ally linked to or in conbination
_+Qgp|tional chenot her apeuti c agents.
eating an inflammatory disease
ith VEG- signaling in a mammalian subject

yt+€al |y effective anmount of the
en- bi ndi ng fragnment thereof as

> claim 1-25, optionally linked to or
in coNbl nalon with one or nore additional
chenot hepapeut i ¢ agents. 42. The net hod of
claim4 erein said disease is selected fromthe
group ca ling of rheumatoid arthritis, psoriasis,
scl er oder ng, jﬁzfnic obstructive pul nonary di sease,

and asth

o o ;and
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43. A nethod of treating wet acute macul ar
degeneration or diabetic retinopathy in a mammli an

W@ aimpes343 N need t hereof conprising adm ni st erPEUS®08/080531
said subject a therapeutically effective anmount of the
anti body or antigen-binding fragnent thereof as

recited in any of clains 1-25. 44, A net hod of
EJeating a cancer associated with increased VEG-
' ling iMa mamal i an subj ect in need thereof

eY fective anmount of the antibody or
fragnent thereof as recited in any of

gdi ti onal chenot herapeutic agents.
clai m 44, wherein said cancer is

, e group consisting of carcinomg,
«/fnng sarcoma, germcell tunor, hematol ogical or
| ynphoi ¢k _mal i gnancy such as | eukem a, |ynphoma, or
multiple el oma, squanous cell cancer, |ung cancer

such as smal|l cell lung cancer, non-small cell |ung
cancer, enocar ci noma of the lung, or squanous cel
carcino of {he lung, cancer of the peritoneum |iver
cancer ch epat ocel | ul ar car ci nonma/ hepat onma,

gastriPt or°stonmach c€ancer such as gastrointestina
cancer, pancreatic cancer, brain tunor such as

gl i oBRast Areampldxatsingsisigeamantitiotly orantigesrbigdine Fraesim
brain tunor, or neningionma, gliom such as ependynong,
therepbay/tesited ineanypdfatainng 1e&8% baungttomaman VEGF or a fragment of
ol i godendrogli oma, or mxed gliom such as
hoimagoés&GFocyt ona, cervi cal cancer, ovarian cancer,
liver cancer such as hepatobl astoma, hepatocel |l ul ar
car ci3aonmeAh éqptdtedrpolypeptitemamprisingranieroy megre nsdda acid
cancer such as urothelial cancer, breast cancer, colon
segueetes seldcitdralihe grauprconsisiigpdf SEQ R NO=RGaMet20-24.
or uterine carcinoma, salivary gland carcinom, kidney
or renal AaRted polnasedtitiehedding wepolphegtiae ok cldme 3.
prostate cancer, vulval cancer, penile cancer, anal

cancgb. SUAR isdfatéd aéctotstiBHsing Bk iposAlEiebideef didlbn 34.d
cancer, head and neck cancer such as nasopharyngea

cancep, SkhohA8E AbstTen RoRprisib MOMI& of ehitArmYS cel |
carci nona, osteosarcoma, EwW ng s sarconmm,

chondyosap GdtRod 80&iprédshRl e pSIPP&RITR DHfdNisMY one or more

r habdonyosarcoma, fibrosarcoma, Kaposi's sarconmm,

A PSR el AR FATAR aRB SRS o ra o 1 e
8L P ¥ S A IETIOBIA ol BRI S A8
iMLcﬂ%é‘%U@ﬁﬂM&&tfb%‘ cﬂ%fdn‘ﬁ é4‘%§'é?5?e§fed.”c! udi ng mast cel |
eukem a, ronrc nmyelogenous/nye ocyt!c/nyeloblastlc
| euk a, TH@He\’ho%e(h‘lcla{ir‘ﬁ%eWhgreirlﬁggg lfb'opr}/gﬁclgbfcﬁee""ﬁ%’perably
s Tymnphoha Ic nyelo e

non- Hodgki n , chron nocy

LSRR REM o IR e By bt

cos”s fungoi des, Sezary syndrone, cutaneous T-cel
@% 6na, mast cell neoplasm nedul | obl ast ong,
nephr obl astoma, solitary plasnmacytona, mnyel odyspl astic
syndrone, chronic and non-chronic nyel oproliferative
di sorder, central nervous systemtunor, pituitary
adenoma, vestibul ar schwannoma, primtive

neur oect oder mal tunor, ependynona, choroid plexus
papi | | oma, pol ycyt heni a verla# t hronbocyt hem a, and

I di opat hi c nyel of i brosi s. 46. A kit conprising
the anti body or antigen-binding fragnent thereof as
recited in any of clains 1-25 and instructions for the
use of said antibody or antigen-binding fragnent.

47. An isol ated anti body or antigen-binding fragnent
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39. A method of inhibiting angiogenesis in a mammalian subject in
need thereof comprising administering to said subject a therapeutically effective
amount of the antibody or antigen-binding fragment thereof as recited in any of
claims 1-25, optionally linked to or in combination with one or more additional
chemotherapeutic agents.

40. A method of treating a disease associated with aberrant
angiogenesis in a mammalian subject in need thereof comprising administering to
said subject a therapeutically effective amount of the antibody or antigen-binding
fragment thereof as recited in any of claims 1-25, optionally linked to or in
combination with one or more additional chemotherapeutic agents.

41. A method of treating an inflammatory disease associated with
VEGF signaling in a mammalian subject in need thereof comprising administering
to said subject a therapeutically effective amount of the antibody or antigen-
binding fragment thereof as recited in any of claim 1-25, optionally linked to or in
combination with one or more additional chemotherapeutic agents.

42. The method of claim 41, wherein said disease is selected from the
group consisting of rneumatoid arthritis, psoriasis, scleroderma, chronic
obstructive pulmonary disease, and asthma.

43. A method of treating wet acute macular degeneration or diabetic
retinopathy in a mammalian subject in need thereof comprising administering to
said subject a therapeutically effective amount of the antibody or antigen-binding
fragment thereof as recited in any of claims 1-25.

44. A method of treating a cancer associated with increased VEGF
signaling in a mammalian subject in need thereof comprising administering to

said subject a therapeutically effective amount of the antibody or antigen-binding
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fragment thereof as recited in any of claims 1-25, optionally linked to or in
combination with one or more additional chemotherapeutic agents.

45.  The method of claim 44, wherein said cancer is selected from the
group consisting of carcinoma, blastoma, sarcoma, germ cell tumor,
hematological or lymphoid malignancy such as leukemia, lymphoma, or multiple
myeloma, squamous cell cancer, lung cancer such as small cell lung cancer,
non-small cell lung cancer, adenocarcinoma of the lung, or squamous cell
carcinoma of the lung, cancer of the peritoneum, liver cancer such as
hepatocellular carcinoma/hepatoma, gastric or stomach cancer such as
gastrointestinal cancer, pancreatic cancer, brain tumor such as
glioblastoma/glioblastoma multiforme, non-glioblastoma brain tumor, or
meningioma, glioma such as ependymoma, astrocytoma, anaplastic astrocytoma,
oligodendroglioma, or mixed glioma such as oligoastrocytoma, cervical cancer,
ovarian cancer, liver cancer such as hepatoblastoma, hepatocellular
carcinoma/hepatoma, or hepatic carcinoma, bladder cancer such as urothelial
cancer, breast cancer, colon cancer, colorectal cancer, rectal cancer, endometrial
or uterine carcinoma, salivary gland carcinoma, kidney or renal cancer such as
rhabdoid tumor of the kidney, prostate cancer, vulval cancer, penile cancer, anal
cancer such as anal squamous cell carcinoma, thyroid cancer, head and neck
cancer such as nasopharyngeal cancer, skin cancer such as melanoma or
squamous cell carcinoma, osteosarcoma, Ewing's sarcoma, chondrosarcoma,
soft tissue sarcoma such as rhabdomyosarcoma, fibrosarcoma, Kaposi's
sarcoma, carcinoid cancer, eye cancer such as retinoblastoma, mesothelioma,
lymphocytic/lymphoblastic leukemia such as acute lymphocytic/lymphoblastic

leukemia, chronic lymphoblastic/lymphocytic leukemia, acute
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myelogenous/myeloblastic leukemia, including mast cell leukemia, chronic
myelogenous/myelocytic/myeloblastic leukemia, hairy cell leukemia, Hodgkin’s
disease, non-Hodgkin's lymphoma, chronic myelomonocytic leukemia, follicular
lymphoma, diffuse large B cell ymphoma, mantle cell lymphoma, Burkitt's
lymphoma, mycosis fungoides, Sezary syndrome, cutaneous T-cell lymphoma,
mast cell neoplasm, medulloblastoma, nephroblastoma, solitary plasmacytoma,
myelodysplastic syndrome, chronic and non-chronic myeloproliferative disorder,
central nervous system tumor, pituitary adenoma, vestibular schwannoma,
primitive neuroectodermal tumor, ependymoma, choroid plexus papilloma,
polycythemia vera, thrombocythemia, and idiopathic myelofibrosis.

46. A kit comprising the antibody or antigen-binding fragment thereof as
recited in any of claims 1-25 and instructions for the use of said antibody or
antigen-binding fragment.

47.  Anisolated antibody or antigen-binding fragment thereof comprising
a heavy chain variable region comprising an amino acid sequence selected from
the group consisting of SEQ ID NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID

NO:18, and SEQ ID NO:19.
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