ANTI - VEGF ANTI BODI ES AND THEI R USES 1. CROSS- REFERENCE TO RELATED

APPLI CATI ONS AND SEQUENCE LI STING [0001] This application clains the
benefit uwmOe0103E8123S. C.  119(e) of U.S. provisional applPCTAIS2@0/089929

61/ 218,005, filed June 17, 2009, the contents of which are incorporated
herein by reference in their entireties. [0002] The instant application
contai ns a Sequence Listing which has been submtted via EFSWb and is
her eby incorporated byANafleV EGFeANTIBODIESIANBIFHERIUSESSCI | copy, created
on June 15, 2010, is named 381493PC. txt and is 141,482 bytes in size. 2.
FI ELD OF THE | NVENTI ON [0003] The present invention relates to anti-VEGF
anti bodi e$, ph@ROSSREFKERENCGTHTE REDAT KD ARRISCAITHONS - VEGE ant i bodi es,
and t her apeut i ANBSEQUENCENLBBTINGdi €s.

[0001] This application claims the benefit under 35 U.S.C. § 119(¢) of U.S. provisional

application no. 61/218,005, filed June 17, 2009, the contents of which are incorporated herein by

reference in their entireties.

[0002] The instant application contains a Sequence Listing which has been submitted via EFS-
Web and is hereby incorporated by reference in its entirety. Said ASCII copy, created on June 15,
2010, is named 381493PC.txt and is 141,482 bytes in size.

2. FIELD OF THE INVENTION

[0003] The present invention relates to anti-VEGF antibodies, pharmaceutical

compositions comprising anti-VEGF antibodies, and therapeutic uses of such antibodies.

3. BACKGROUND

[0004] Angiogenesis has emerged as attractive therapeutic target due to its implication in

a variety of pathological conditions, including tumor growth, proliferative retinopathies,
age-related macular degeneration, rheumatoid arthritis (RA), and psoriasis (Folkman et
al., 1992, J. Biol. Chem. 267:10931-10934). The first indication of specific molecular
angiogenic factors was based on the observation of the strong neovascular response
induced by transplanted tumors. It is now known that angiogenesis is essential for the
growth of most primary tumors and their subsequent metastasis. Numerous molecules
have since been associated with the positive regulation of angiogenesis, including
transforming growth factor (TGF)-a, TGF-f, hepatocyte growth factor (HGF), tumor
necrosis factor-a, angiogenin, interleukin (IL)-8, and vascular endothelial growth factor
(VEGEF, also referred to as VEGFA or vascular permeability factor (VPF)) (Ferrara et al.,
2003, Nature Medicine 9:669-676).

[0005] The VEGEF proteins are important signaling proteins involved in both normal
embryonic vasculogenesis (the de novo formation of the embryonic circulatory system)
and abnormal angiogenesis (the growth of blood vessels from pre-existing vasculature)
(Ferrara et al., 1996, Nature 380:439-442; Dvorak et al., 1995, Am. J. Pathol. 146:1029-

1039). VEGF is associated with solid tumors and hematologic malignancies, interocular
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3. BACKGROUND [0004] Angiogenesis has enmerged as attractive therapeutic
target due to its inplication in a variety of pathological conditions,

i ncl udi ngvountwi4g220wt h, proliferative retinopathi es, agecralsaniedssvecul ar
degeneration, rheumatoid arthritis (RA), and psoriasis (Fol kman et al.,
1992, J. Biol. Chem 267:10931-10934). The first indication of specific
nol ecul ar angi ogeni ¢ factors was based on the observation of the strong
neovascul atovassipansediondsidedarbyatisransiibraint cddmb umdrmtholdgyl of thofyndatown t hat
angi ogenesis js essential for th rowth of nost primary tunors and their
subsequenfePRAVAEY SIS (FATR Fiofs WioP e atesives SRR BeonbbEsuindred w t h
the posi t by dBRMLAH HhndhuAREl AAEACHERINRbUAE: %@?ﬂﬁ*@é@{,m ng growth
factor (TGF)-a, TG—-13, hepatocyte grow h factor (HGF), tunor necrosis

f act or - a, gastipirdepinilrtract, rktidrely epaaicreas, lain}l -o8aryd Bdrkveamo khar 1993dbtHei. Tmalestgr owt h

factor (VEG l.so referred s .VEGFA or vascul ar per bility factor
(VPR (FEr s SEE 1heRies Sy EORER e hean e 6 e auBReST N Gueslvine vEGE
proteins & dsBRMtéBRtth ThaORl bfigbpRiRiANE1d SVl yesd NI ERRL . Med.nmel  enbryonic
vascul ogenesi s (the de novo formation of the enbryonic Circulatory systemn
and abnor A&l 14yl BYenégigclptcd enagnlond pgcotrabpe GIMIDs 8 glagorfopein Qi vésiaxioss | ng
vascul ature rrar t al. 996.. Nat ure 380: 439-442: Dvorak et. al .,
1595, am e BEEHER dh oot §dph kel R8s Te s HNG & ¢ tvor s

and hemat ¥IBgy @ thath@odncicdSasculat BleabdE in fFRRUBSERLRH b?)ﬁ(MDQfﬁ@ $een

i nfl ammati on and brain edema, and pat hol ogy of the female reproductive
tract (Fephoaymlepeag:al., 39U Invgst GvatalmeiVis mel 37869-%P8) . VEGE nRNA i s
over-expressed in many human tunors, including those of the Iun?, br east,
gast r oi nt E0phdhe MEATT genkifamdy Inchestes theagotogpdcadwempel BEGHAans acllas. | 1993,

2o VRS O BRSO P I L o

hunor of e eyes en’ass Aiello
et al., 108 isbkgak@l as dightdxdns SphialdBr k487 introAgeAt Rhatseddineeaat ar
degeneration (AMD or cause of vision loss in the elderly is due to

a nm
neovascul &pfozalﬁpé%(l?ﬁde%tsyﬁﬁ&nzu‘éEQEg«e,.VEﬁEwk,c%%@Fmat\ﬂ%ﬁﬁ@%, 1550 t he
chor oi dal as i 1] f : been shown
(Loper. ot VAR Bl PEOTD R ARG e SIpREhlighes (o R REe Sl aBBs e e
VEGF generdnainihy aftaxcdigichd slchvige piNatiot YpiGHals arekDe howio@irdcricatse puehbiralin gV ECGFB,
VEGFC, VEGFD, and pl acental growth factor . (PL ._The human VEGFA gene is
or gani zed gggow@m &&%Wsetélépgqoét 5&%@@6@%’% ?ié@ré?é; Vﬁglf é%&g%lﬁg@lw gi fferent
i sof or s %éﬁg%iﬁa@ 8 two Y&ﬁ%&?@o\m&{ﬁ Fddre kM NPRGFNEFaIB T e feMEiFo 8B
VEGF183, VEG-189, and VEG-206, eré the subscripts refer to the nunber of

am no aci dizandeVVBORRAY (addotrefersid gmad Flit leandagee deinviegidB@EDIRY ot CABKOA

honodi nmer i.c .hepar.i n- bi ndi n | ycoprotein (Ferrara et al. , t,ure
voa o ne. Beanee e vim St RRRGET Fod it fetedy M dpa bRES
receptor ty/heabm8pHind XFas, (aNER1Rrdd {AdsSasdudirentedeiQ cas ofdvith Bct@ésVEGER- 2
(also referred to as Fl k-1 or kinase donmain region (KDR% or CD309). Each

recept or Feeeptoe(AeFGEKIRa®eI(RAS) anthYRER elsprafisyae ihasarecHagindatheNaterllal so
binds to the ur opil.i ns_ NRR erred to as vascul ar endot hel i al

cel | gromﬁﬁwgggcqufége%@%%6&3&%%®%6E§%5R) or CD304) and NRP2 al so referred
to as vasgyl endat hel j al cell wth factor. eceptor 2 (VEGF165R2)).
L0007 " ftl?] £ G d i raR an el a P S BGETEENES wied G Sos A

attractiverfaraeherhpbutichBeARBHEN. CIndBEE b VBREtY Of thek B8 strAc M dibd aOf
t herapeutic strategies ainmed at bl ocking VEG-F or its receptor signaling

syst em ar blogking &Gl obids regerdensagrabied sysem arrecurrcatly eing defclopadgbatici ¢
di seases. , The antd - VEGE. ant i body.. bevadai b., also referred, to as uMAb
A R el SR R B AR BB R R Blsh BesBited Y T Doy

VEGF or Av are n nmono

creat ed aagrhmikleVeGHYr ArReAbERR &mishant @imahized 3RBVECTaMORGCIHES -
57:4593- 4599). In order to construct bevaci zumab_ the

conpl emenéffiody cerstedrand maskete by ORaentebREYestfer uhel Wi CArccaRes NEER3-
monocl on aLlS %t III? 81%& & Gnbrdet Wa%iz%ﬁﬁt) ttﬁéjco(?ﬁﬁlgm%M-determining regions

(CDRs) of the murine anti-VEGF monoclonal antibody A.4.6.1 were grafted onto human



framewor ks and an 1gG constant region. Additional nutations outside the
CDRs were then introduced into the nolecule to inprove binding, affording
an anti bod9 20m/mBi26h - 93% of the am no aci d sequence i sPd@ise@d/o8ymM human
lgG and ~7% of the sequence is derived fromthe nmurine antibody A 4.6. 1.
Bevaci zumab has a nol ecul ar mass of about 149,000 Daltons and is

gl ycosyl ated. [0008] Rani bi zumab is an affinity maturated Fab fragnent
derived f framehevacind unddG cBastirdirgdiom bA ddisiomal mingdténs abifsideithy CO®Rs waseG- and

a|SOISS I l.er j ze, aIIovvln it to hetter penetrate._the.retina, and
thus treat eflﬁ@r%@a@ iy b6 RRlEgHS |1Elé‘f‘?Vc?rP1%(§%cﬁf @agmw%@bnz ¥R and

Lownan, | n9 ﬁb@&ﬁbﬁdn% ‘é&d sg@%ce 1@*1&%1@9@%!11%1%%‘1 Gﬁ’hﬁéwm@i@é&i Qe
Experi nenta Phar maco Springer-Verlag, Berlin Heidelberg 131 150) .

Rani bi zunstlewasd ﬂenﬁhopammaradtlbcsiynéaﬂlée]t eldevayiz@aak haee molacdier ntabeoft r ade nane
Lucenti sO. T e trrent of . can patients with a reginen that includes
Avast i n(r?b%gﬁggbg%bﬁ tony and §xelyre Eéi?%d i ncl udi ng hypertension, proteinuria,

t hronboenbol i ¢ _events, bl eegtj ng{ and cardi & toxicity é | owers & Hall, 2009,
Br. J. Nuf@“sllg(l%‘;m%lfb@ anaffy 1yma§16atee£§§' TRgMERY 455V V3EEUEM: i body,

bevaci Zunglnsafinfb gt & hfict mﬂlﬂ fSrOPRGR3Rd YRS {i‘;@d’nem dstuf‘er %ﬂo&zflﬁghyﬂgans- Such

an i mmune response may result I1h an i mmune conpl ex-nedi ated cl €arance of
t he anti bbdicepewatrata thgmemasarfdtbns tréed thed savldr atoengul amaitive kssocepdaridd

adm ni strati unsui tabl e f her a reduci,ng the

beneri & 1 ANRLLAML e, fT Cherig e 2008 drdmeats AnTee'Sy HERERBR O body .
[0010] AcepHh&ii. thaﬁﬁa{c%ld 1B1N§HchdeR VRESY, Belih P]lé{délf&ﬁk st i 504EGE
ant i bodi es or fragnents overcome one or nore of these problens, for

exanpl e, Byn@@w;a twasgievdopeairﬂnﬁ iginetketidgheGenentachiungertthatiadsenears zumab t hat

can be adin | St red at reduced dosages, or variants with reduced

i nmmunogeni 8?? hd other side-effects as conpared to bevaci zumab. [0011]
erence in Section 3 .0r in any .other

secti Bﬁnoﬁf‘&ﬂhf BB GheAB BHATT Tidt s BETGOHGRT HEENESN A A8Sr ot i€ hat
such ref egigRefedts iRURIN AR RrtdSidH, pRitciRfilia, iohdBeRb&ORERnt] BlEtARHARI
cardiac toxicity (Blowers & Hall, 2009, Br. J. Nurs. 18(6):351-6, 358). Also, despite
being a humanized antibody, bevacizumab can elicit an immune response when
administered to humans. Such an immune response may result in an immune complex-
mediated clearance of the antibodies or fragments from the circulation, and make

repeated administration unsuitable for therapy, thereby reducing the therapeutic benefit to

the patient and limiting the re-administration of the antibody.

[0010] Accordingly, there is a need to provide improved anti-VEGF antibodies or
fragments that overcome one or more of these problems, for example, by generating
variants with higher affinity than bevacizumab that can be administered at reduced
dosages, or variants with reduced immunogenicity and other side-effects as compared to

bevacizumab.

[0011] Citation or identification of any reference in Section 3 or in any other section of
this application shall not be construed as an admission that such reference is available as

prior art to the present disclosure.



4. SUWARY [0012] The present disclosure relates to variants of the
anti-VEGF anti body bevaci zumab with reduced i mmunogeni city and/or inproved
af finity wowarudgsd?BG- as conpared to bevaci zunab or raniPbirAsee0/039029

Bevaci zumab has three heavy chain CDRs, referred to herein (in amno- to
carboxy-term nal order) as CDR-Hl, CDR-H2, and CDR-H3, and three |ight
chain CDRs, referred to herein (in amno- to carboxy-term nal order) as
CDRLI , CDR-L2, SeMiMAIRYL3. The sequences of the bevaci zunab CDRs are shown

in Fi res_| d 1B, nd, t hei r, nunbering i et. r il le 1 (for
haayy JoneTdBHARS piSnt B 1oss reiefis 10 p i s e e Bed P dnt Bo gy,
rani bi zumghx, (W@ cE ﬁﬁﬁhﬁ@%ﬂic% a%%/fo'r %%V@ﬁﬂﬁﬁlﬁﬂl tQRar@d ViPeags Oéﬁfﬁﬁbd to

Rani bi zumab has identica ' L2, CDR-L3 and CDR-H2 sequences to
bevaci zunhéyacizumab ar reasbizymalt. SBGPRz#hab hebs GRR-Ne3vs eipirehBRs, fefaradithose of

bevaci zunmpb. . The heavy and |i.ght. chai,n,se neges ni_hi are shown
r B e e Rin (AR o oy i Ry RS PHREATE CBR TR g AR, 306

anti bodi egrgf ligh @hslh TTHRS véferrgeiveicadih YinhaMBo-ab ch®dgy-t@henA01dee) RAUDR -
substitution in at |east one heavy chain CDR as conpared to bevaci zumab and

r ani bi zunkb. CPBoaand £ REB3aj Rheassgmencss of the baypcizu [kt #86BPER i1} ncl ude at

| t tiit UL : i i bi zu | ect ed
from N 1 U, A8, B T RBRE G s REYRA RUFRE: Phrof Bl FUNRRRE, °° 57¢
i n CDR- H3andH9aUM: R rifocDighiBiainHODRs). maga%ia?ﬁtm&ﬁéggimmz IHsfas g&&Eah téchb}CD{?- H3;
Y99D i n - H3: S100aG | n CDR- H3, nd. : N, - 2. n_ ot her aspects,

t he alnti - Yéﬁ*ﬁtiﬂ%g‘il %équﬁ@F%%b-a}?\a 1@%@&@%5 @%&@f@@ﬁ-b b %Relc?peg from

Tables 8 apk_P3 aﬁ@@iﬁf{-masle%etﬁ}:g%%%%a&hﬁﬁab?m Wfick '%%ER%F%& abR-Hhe

i nproved affinity vari ant i es can be candi date del muni zi ng
substi t ut bausnces fivm thesd dfdesadasosh. bEd hoavilaid kglf chas segldhcaofot her

mut ations, e..g., .,substitutions, that do dest t.he.ability of the
Tt bodi ettt Sheyets FRe oo mhg R BRs SRel gt Bl bt ot 1 one

described in_Tables 10 and 11, or known nutations, such as the nutations
descri bed[(013irdBe axtibpgics of Slelcbscgoswf*dgefsmﬂyw HrleREPISIMEOIAHKS t hat can be

i hcor por a gt : NP L ribed in

Tabl es 1451%%?{“?%16%? 1%& 2%%‘?;?3?? tc?hééﬂ&?éj i rgr%%‘%éwig‘}]?%aeﬁ’%?ﬁ\%@%t i bodi es of

t he di scl osubieumaicl ude a conbi nati on of substitutions selected from Tabl e
7, and optionally one or nore additional nutations, e.g., candidate

dei muni z{00d 45 Ub&driatrlidspedts, thsath VEGH dmvidedidesrtidoadlcast ohablisstiutionas wel | as
ot her nmutations, e.g., substitutions, that do not destroy the ability of
the anti beemeacq to havacizemal eganibizm@abdrlsgted diomhde IF it PEdHH oKeH 1yt at i ons
descri bedi b L0 cid bl : ' : tions
describedcyﬂlﬁgb EEQ%Q-l tgéig?gpgﬁggﬁgﬂﬁgg?yﬁgygﬁgfﬂgggg?Pgagngﬁg?’can be
i ncor por ati®@P imCOR-HE; HA'K 1MEBR-H1 Y #dineSDBfH3 heOUD scCHRuHS; $ dhGde but

are not | ICERt-EH, ;[ugd "H] leA {Irlu 6BE-BQSIndoetﬁeci’rais€eecgs, ithne aE%%E&F ]éﬁfﬂ:alOGdies include at
least one substitution selected from Tables 8 and 9. Additional mutations that can be
incorporated into the improved affinity variant antibodies can be candidate deimmunizing
substitutions, such as those described in Table 6, as well as other mutations, e.g.,
substitutions, that do not destroy the ability of the antibodies to bind to VEGF, including
but not limited to the mutations described in Tables 10 and 11, or known mutations, such
as the mutations described in Tables 12-1 to 12-9 and 13. Yet further mutations that can

be incorporated include but are not limited to the mutations described in Tables 14-16.

[0015] In specific embodiments, the anti-VEGF antibodies of the disclosure include a
combination of substitutions selected from Table 7, and optionally one or more additional

mutations, e.g., candidate deimmunizing substitutions, such as those described in Table 6,



[0016] In other enbodi nents, the anti-VEGF anti bodi es of the disclosure

i ncl ude one or nore of the follow ng CDR substitutions: K64S (CDR-H2), K64Q
( CDR- H2) ,w9sh/ast3K64Q (CDR-H2), HO7E and Y98F ( CDR- H3PCTAIS2006/089429
(CDR-L2). The anti-VEG- anti bodies can al so optionally include one or nore
addi tional mutations or conbinations of nutations selected fromone or nore
of Tables 6, 7, 8, 9, 10, 11, 12-1 to 12-9, or 13- 16. [0017] Further CDR
subst i t ut kowsll aaothenabtadend\3. gll%u()ﬁiﬁthﬂ:k,)thaﬂ-dE)ﬁBt deiDRdyHBY abikB/7dd th«CDR- H3) ,

HO7P ( CDR- H3) Y99 CDRHB) 0aG (CDR erein

posi tion nitpdispie bt ddﬁyﬁ IHP“J fﬁgg witnot pbied qﬂemwﬂowiﬁm 15 and N31M
(DR HL) 100 B97 Q. oHRiSon Y TionS1008R) 81008 fon. 2RCBLOR YA SR

T30OW T3OR or T30Q F, T58F, A61G A61K, A61R, A61H, A61Y,

K64G K64E-9Ra8013. R&Sfuﬂlﬁﬁﬁmm@ﬁs&)ﬁt meﬁﬁa@p@@fﬂé-lh@)the and V¥OBF and Y100eF

(CDR- H3) . p nal | ain one.or re additional ations or
Conb nat | BIESGRRM RS iaeGE b P AR i el oG BurorsfPedty 87 °5° o
10, 11, 1Zude§ M-18-9 and 13. [0018] Yet further substitutions can include
heavy chain CDR substitutions including a conbination of substitutions
sel ect ed fﬂg%g T 6th r'\%%ﬂdﬁlﬁl@nt% ml-mﬂtﬁo%f'ﬁe d}(S%%QuIIGQH% Jﬁ%orand
S100aG i n' COR: H3: (b 7PN COR FS3, YS9 I h COR HB, and
S100aG i nmOBReHBe flowiNECPR wb@mlatlbm Kl69$IPCDR HDBKE@Q w{@lRYHZ)EYiSIsF BRR- H3;

(d) N3 1F. i - i -

CDR- H1, Hg?%(lmzﬁgﬁﬂ%v% @%%&3 9194(5'1"3 &‘&&5‘3 T@%@Q‘%%?E in
CDR H3,  YRQBddits SRS o 11§1&@@éé ot JPBRrEBddifieNal Nadfiond oS REnbihatiofQ9D i n
CDR-H3, and S100aG in C%R N31F in CDR-Hl, HO97P in CDR-H3, and Y99D
i n CDR- H3of muyat1M%lqcmd®RnHme ommt@ Ofi T 20BR6+3, 8,90 40,9100 th A2 CDRE HB: (j)
N31F in -HL and S100aG in CDR-H3; or (k) N31F in CDR-Hl, HO7P in
CDR-H3, and S100aG in CDR-H3. Further optional substitutions can include

one or mol® lifg#é%q?@% %‘ﬁ'gl%r”@cé’rﬁlegﬁﬁbmﬁi@ﬁioﬁh oSt o
further heemi-ighaiH76 WOBRLYL NODE (EBR i g%lDlntsmGs@ﬁqutlon

selected Fin COR-H2, A61 CDR-H2, D62L"in
CDR- H2, D@fh@enmpc(smm@m (EBE@H npt@mllﬂzs n®6§2f¢smm KO8R, N2 | F,D6IG hrd BOHRVIHD,

CoR 12 KEAR TR O R PO RO T B S0 OBe RSO DR Eor o
R65N i n CEB%WBB@%TBUQ%B%@ ),REB0, THIICDRS 1142, ARES K G 1R, BBRHHA611RES! i n

CDR- H2, and Y98H i n CDR i onal | y, one or nore addi ti onal nutations or

conbi nat i MéGeK%E{%@ﬂor%ﬂa%% Rod 30 KO4D (R ReE2end GHFod Yok00sBr e of
Tabl 7, 1 t f
ables . g@%%{%[ﬁ.egﬁélle;écl? Oségtéon%a e&*}%naolﬂg g’/ﬁmré Q(Qi%t%nal WGEhhabn aspects, e

anti bodi e seq uences aving at | east 80%
sequence teabinhtiohs(odnchtations e¢ltabd fromadi dremirs pf Abblbe@ ST, 88B%0, &t, I2ebst 90%
at | east zg% t Ieast 98% or at |east 99% sequence identity) to the VH
and VL se d30f bevaci zumab or rani bi zumab, and include at | east one
am no acid substitution in at | east one CDR as conpared to bevaci zumab or

rani bi zunH18] ¥ ebfusber wpfét@ti@ns anancidd heswy ekainCld @ﬂxﬂti%léip@%mﬁleldm\ﬂe VH and

VL sequen |

enmbodi rren?cg[,ﬁblr}al?t Y(%Ig(gfsst% ngﬁ Sg%‘a/?gg?% g‘ﬁ@’g )eN I eadsI?KE)}é ngcglé{ﬁ_gg% or at
| east 99%roenue DR Hieahd S}/()Oa'(hntdeR&FH zm)dNS/l.F ﬁle(CIIDRFIGIESHQﬂfP bR MBb or
rani bi zumab, and_include at | east one_an no_acid substitution_ in_ at |east

one framewgrR RERH a%n‘é%h%pe‘é} GIRJE; 40 Bikta PR iHH Pur&PRR: speci fi ¢
enbodi ment gy yHoe ipe ;[3(%12 GHYE ‘H4enbyEYn 69’% Hg CarlICPYIE "@DR @sd the

l'ight chain conpare H and VL séquences evacl zuma
rani bi zumad NleandH}ié{ﬁﬂeﬁEVD 18 1R afid FAD RN CORSHISAEVINI&F id @E:Rt H85% at

dont 1y, MPRE R FB-HRaLbA0R CRRAlsCR blstadh R aE B o L GRBRATE v
and/ or VLy99pUgEHS-HRYANS1 (ad RAIHR 3PV A3 1 reAsE DREY, 97 inl(aFIRIHP 9%
sequence identity to fhe VH and/ or VL sequences of bevaci zumab or

r ani bi zumatd Y99D in CDR-H3; (i) N31F in CDR-H1, H97D in CDR-H3, and S100aG in CDR-
H3; (j) N31F in CDR-H1 and S100aG in CDR-H3; or (k) N31F in CDR-H1, H97P in



[ 0021]

rani bi zursib.20MaB22At anti bodies with 17 am no aci d subsPCTaiSza@o390Rat

In certain aspects, the antibodies of the disclosure have up to 17
am no acid substitutions in their CDRs as conpared to bevaci zunab or

mai ntain their target binding capability have been generated by Bostrom et
al ., 2009, Science 323:1610-14. [0022] In specific enbodinents, an

anti-VEGF anti body of the disclosure has, independently: up to one,
two, up t@DRyHEeand®l WaGfio WDR-U3. tRurtheveptionpl dubstitutionsifan tigclsdvwei,orup to

ei ght,

up to

up to e or to ten - H1 substituti conpared to_the
corres ponawﬁ@a@@n@%m& Q€% 9 1pgt10gp 0 HWF%PEWPEWG %‘bmt%‘e ShEOTG t o two,
up £0 T hr Gepiolip, 1.8 HOW 11UR-F @ fi¥Gnq 4P L0 SiX, up o seven, up o ei
up to nine, up to ten, ‘'up to eleven, up to tmelve up to thirteen, up to

f ourt een,
substltut

ons as conp correspon evacl zuma

l(ﬂﬁ 9} gtlfl 'fJnItl’Fe'I:‘ ﬂeaa}ﬁrpchﬁﬁ]hﬁlbé tfi§chsUan gﬂ:lﬁde %%%E%%ﬂbsqaﬁl elected

ght,

rani bi zumabm A6IF in(ﬁIDRHiU u%ltE)mt@]DR HD A@D: fml’(élBR HD DL iaWDRHR, 1D1’)2G ve,

to six,

up to seven up to elg up to ni ne to ten &(to el even,

to twel vell G]Beréz’tlﬂ 7Q &ehDEAH

631 TioPReld 12658 i DBRE?:

conpar ed p ke el HQSBQQHHH@d@ﬁzof%@@‘{rﬁébkll@b[(@iv‘?ﬁ CcHRIHD! &Y

ﬂ% up to
one, up to two, up to'three, up to four, up to five, up to six, Up to

seven,

ani bi zumBBes MpDRoarEe o ¢ BREHE R FEC D, R e s HRSEE: SRR

rani bi zu

wKDRH&ﬁﬁVmﬁDRHmﬁﬁmeBMHhmﬁmeBMﬁéﬁ%NﬁmmmHz

R BrsDEgH2,

up

of

1 ve,

up

up

to six or cyR-HG. Wﬁﬁal@u&lbgr ﬁl@?@édd‘it&ﬂrﬂa%ﬁtaﬁ%n§&fﬂ’éﬁ{tﬁ1¢atfoﬁs bheukabhesmondi ng

CDR of

bevaci zunab or rani bi zunab; and
be included as selected from one or more of Tables 7, 8, 9, 10, 11, 12-1 to 12-9 and 13.

[0020] In certain aspects, the antibodies of the disclosure have VH and VL sequences
having at least 80% sequence identity (and in certain embodiments, at least 85%, at least
90%, at least 95%, at least 98%, or at least 99% sequence identity) to the VH and VL
sequences of bevacizumab or ranibizumab, and include at least one amino acid
substitution in at least one CDR as compared to bevacizumab or ranibizumab. In other

aspects, the antibodies of the disclosure have VH and VL sequences having at least 80%

sequence identity (and in certain embodiments, at least 85%, at least 90%, at least 95%, at

least 98%, or at least 99% sequence identity) to the VH and VL sequences of
bevacizumab or ranibizumab, and include at least one amino acid substitution in at least
one framework region as compared to bevacizumab or ranibizumab. In specific
embodiments, the percentage sequence identity for the heavy chain and the light chain
compared to the VH and VL sequences of bevacizumab or ranibizumab is independently
selected from at least 80%, at least 85%, at least 90%, at least 95% sequence identity, or
at least 99% sequence identity. In certain aspects, the antibodies of the disclosure have
VH and/or VL sequences having at least 95%, at least 98% or at least 99% sequence

identity to the VH and/or VL sequences of bevacizumab or ranibizumab.

[0021] In certain aspects, the antibodies of the disclosure have up to 17 amino acid
substitutions in their CDRs as compared to bevacizumab or ranibizumab. Variant
antibodies with 17 amino acid substitutions that maintain their target binding capability

have been generated by Bostrom et al., 2009, Science 323:1610-14.



up to one, up to two, up to three, up to four, up to five, up to six, up to
seven, up to eight or up to nine CDR-L3 substitutions as conpared to the
corr espormipregro0@R2ef bevaci zumab or of rani bi zunab. [ 00P8T/USR&@0ps®W2ENT

di scl osure further provides pharnmaceutical conpositions conprising nodified
anti-VEGF anti bodies. In sone aspects, the pharnmaceutical conpositions have
increased affinity to VEGF and/ or reduced i nmunogenicity as conpared to
bevaci zunmpl®20 Inr grcificzuitedimdndd 24 hnfNOAH GF entéwidgd ©f dendisdeurghasucl eot i de
sequences. encodi ng the anti-VEG- anti bodi es of the disclosure are provided
herein, a®dsPdg8® ors conprising the nucleic acids. Additionally,
prokaryotic and eukaryotic host cells transformed with a vector conprising
a nucl eot i de* sepieeise up hrod, ny tahremup to/fGF wribifbedyp wrsex, pipdo seksd, dietoei n,
as well as eukarypoti such a Lan) chost. cell s _engi,negred to express
the nuc aot  de-ebbubie a2 b R TR M R o S SRR b i oai os by

cul turing host ce@dshendin@ CRIRSEf Rvadb@ash of (FR2Gbizihabant i - VEGF anti bodi es of

t he disclosure are useful in the treatnent of cancers (e.g., colon

carci nonm, rectalo e up Hofe, Updhthser lup te Eur, upiRdiveawt@rsix, ando Beveasep to

cancer), retinal , di e. - r ration ("AVD")),
and i mmune di s%llgggru g?(?gl%g 1,£p tr0 %%I}jrlr@? ggﬁ%ﬁ’ﬁ?? ?\? %?%’%fégggﬁg%hﬁééortai n
aspects, the aphirteMEGD taffificb0dipas sixtech e ufits sdvestdere CORHD Subks®Etidns ag educed
dosages as conpared to bevaci zumab or_ rani bi zumab, e.fg. ,at least 10% at

| east 20% at PEBYedtmihe sorresparding 6IR af bevagigymalpoy offenibeasabs0o, at | east
70% at |east 80%or at |east 90% | ower dosages. [0027] It should be noted
that the i ndef ipidencanp itacives up a0 thaed up smfouany toHeedef fordit,epde tévcheup tohe"
are used in the present. applicatio S IS co n_in patent applications,
Lo mean one or SHBr SPIAMLEETR KA SRSV dndo Vel ¢ ETVEE PR Furt her
the term”or” Fsurlds®dDRIHBRALPH@EMRGS BpApire@td BB coRSspbhdiGSWDHIof N pat ent

applications, to nean the disjunctive "or" or the conjunctive "and."
bevacizumab or of ranibizumab;

e up to one, up to two, up to three, up to four, up to five, up to six, up to seven, up to
eight, up to nine, up to ten or up to eleven CDR-L1 substitutions as compared to

the corresponding CDR of bevacizumab or of ranibizumab;

e up to one, up to two, up to three, up to four, up to five, up to six or up to seven
CDR-L2 substitutions as compared to the corresponding CDR of bevacizumab or

of ranibizumab; and

e up to one, up to two, up to three, up to four, up to five, up to six, up to seven, up to
eight or up to nine CDR-L3 substitutions as compared to the corresponding CDR

of bevacizumab or of ranibizumab.

[0023] The present disclosure further provides pharmaceutical compositions comprising
modified anti-VEGF antibodies. In some aspects, the pharmaceutical compositions have
increased affinity to VEGF and/or reduced immunogenicity as compared to bevacizumab

or ranibizumab.

[0024] Nucleic acids comprising nucleotide sequences encoding the anti-VEGF
antibodies of the disclosure are provided herein, as are vectors comprising the nucleic
acids. Additionally, prokaryotic and eukaryotic host cells transformed with a vector

comprising a nucleotide sequence encoding an anti-VEGF antibody are provided herein,
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[0028] Al publications nentioned in this specification are herein

I ncorporated by reference. Any discussion of docunents, acts, materials,
devi ces, wot2onl@8220r the |i ke that has been included i nPCRIGS2610889029 cat i on
is solely for the purpose of providing a context for the present

disclosure. It is not to be taken as an adm ssion that any or all of these
matters formpart of the prior art base or were common general know edge in
the fi el day etituaaikatywticlieudchras semimaiang h@ﬁueldas a@iﬂebredxb sk@dssahy wheeaideef or e
the priority date_ of thi appllcatlon The atures advant ages
of the di 8¢lUeRisPeMathads b pesducing pptigr %% teSfbe/ THRE host P@%%@ala%t ai | ed
descri pti gRvafcqenbodi nents t hereof 5. BRI EF DESCRI PTI ON OF THE TABLES AND

FI GURES 0030] Tabl e 1 shows the nunbering of the am no acids in the heavy

¢ eapoct iG] PR AR a0 b A EIEhAG P RERIAR IRIRARATEIES | (e

| i ght Cha(eng QBHEn cdrcinemacicztd heddein&iiRsn oh-snaAlr @lldUﬁg:bamSadaI&‘ﬁbISEi@ch@eP\pS 6- 8,
respectivel y .0032] Tabl e 3 shows bevaci zunab VL tides that were tested
for i munbgBal dpgages (F@’O%T fﬂ*%ﬂ@%“@ﬁé%@“ﬁé@%(ﬂﬂ&oﬁ iaprinsetisargest wer e

tested f OEe.g.UFE‘éH&%EH Shiltis)

[0026] In certain aspects, the anti-VEGF antibodies of the disclosure can be used in
reduced dosages as compared to bevacizumab or ranibizumab, e.g., at least 10%, at least
20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80% or

at least 90% lower dosages.

[0027] It should be noted that the indefinite articles “a’” and “an’ and the definite article
“the” are used in the present application, as is common in patent applications, to mean
one or more unless the context clearly dictates otherwise. Further, the term “or” is used
in the present application, as is common in patent applications, to mean the disjunctive

“or” or the conjunctive “and.”

[0028] All publications mentioned in this specification are herein incorporated by
reference. Any discussion of documents, acts, materials, devices, articles or the like that
has been included in this specification is solely for the purpose of providing a context for
the present disclosure. It is not to be taken as an admission that any or all of these matters
form part of the prior art base or were common general knowledge in the field relevant to

the present disclosure as it existed anywhere before the priority date of this application.

[0029] The features and advantages of the disclosure will become further apparent from

the following detailed description of embodiments thereof.

S. BRIEF DESCRIPTION OF THE TABLES AND FIGURES
[0030] Table 1 shows the numbering of the amino acids in the heavy chain CDRs of
bevacizumab. CDRs 1-3 are disclosed as SEQ ID NOS:3-5, respectively.

[0031] Table 2 shows the numbering of the amino acids in the light chain CDRs of
bevacizumab. CDRs 1-3 are disclosed as SEQ ID NOS:6-8, respectively.



[0034] Table 5 shows identified CD4 ' T cell epitope regions in

bevaci zumab. CDR regi ons are underlined. [0035] Table 6 shows candi date
mut at i onswOrR0DRS22 and CDR-H3 for | owering i mmunogeni ciPCY/usRolbms®@e? zunab.
The nunbering of the amino acids in Table 6 corresponds to Kabat nunbering
in the bevaci zumab heavy chain. [0036] Table 7 shows heavy chain CDR am no
acid substitutions in bevaci zumab resulting i nproved KD as anal yzed by
surface plES2pTabkIshancdevdsizumabrel esides tHadhdrd tegted b@rimniunogeiary.
(rmutant/Wr). A koff refers to fold inprovenent in koff (WI/nmutant). A KD

refers tojgoss] Tﬁbrewmtbebébiidﬂ@b@{[?agﬁd[b@ thattvand tekRl 3 ivenirdgwhitily .t ype.
The nunbering of the amno acids in Table 7 corresponds to Kabat nunberi ng

in the beyagypraBlk NaRWY ighined AP0 I7dcITGRbE: R ofIMWSb&MEBLIABSCHR the
bevaci zumab heavy chain CDRs that prelimnary binding studies indicate

i ncrease tdgeonsfaf¢ wideylinedwar ds VEGF (data not shown). The nunbering of the
am no acids in Table 8 corresponds to Kabat nunbering in the bevaci zumab
heavy chai0035] 0aBR]6 shablseafdiddtownitatishain ODR-HA ahth € ¥R dor lonebinpeavy chai n

CDRs that . prelimnary _studies |ndjcate increase the affi.ni t owar ds VEGF
(data not! %wseﬁlcm@fﬁa%w%é; gjﬁleﬂlﬁ@b%&@a@em@q ik Tabls or r esponds
to Kabat pyigbhdido KAbKIRARYAE i MR REARONAINchdR039] Tabl e 10 shows

mut ations in the bevaci zumab heéavy chain CDRs that do not inpact binding

and can begyg r [ [ Les: - he
nunberi ng ﬂ)cy f7' @f ﬁéﬂgrﬁ\hgwgéll@%l@ %Hr%ﬁlrggﬁa%gb gglrd %{elts)%%ﬁggl s ?Igtﬁgg{aztﬁ mﬁ%-nbe ring in
t he bevacraulitiap ilpawyd &npas anally ] suftabé pladihors hewsankeit Atki,preéers to fole

bevaci zumab |ight chain CDRs that do not i ¢t binding and be

i ncor por at BV TS (h A RODRAT B %Eofftrﬁérsorpg@d@]@%@@ﬁﬂ{nﬂﬁ%@ﬁ?%ma&)- the

ani no aci sl RrEaR) o lhpRRERERPATEISKL th HRBRIRUBRER! ROvidyhBeTREVact zumab
nufnbering of the amino acids in Table 7 corresponds to Kabat numbering in the

bevacizumab heavy chain.

[0037] Table 8 shows mutations in the bevacizumab heavy chain CDRs that preliminary
binding studies indicate increase the affinity towards VEGF (data not shown). The
numbering of the amino acids in Table 8 corresponds to Kabat numbering in the

bevacizumab heavy chain.

[0038] Table 9 shows mutations in the bevacizumab heavy chain CDRs that preliminary
studies indicate increase the affinity towards VEGF (data not shown). The numbering of
the amino acids in Table 9 corresponds to Kabat numbering in the bevacizumab heavy

chain.

[0039] Table 10 shows mutations in the bevacizumab heavy chain CDRs that do not
impact binding and can be incorporated into the antibodies of the disclosure. The
numbering of the amino acids in Table 10 corresponds to Kabat numbering in the

bevacizumab heavy chain.

[0040] Table 11 shows mutations in the bevacizumab light chain CDRs that do not
impact binding and can be incorporated into the antibodies of the disclosure. The
numbering of the amino acids in Table 11 corresponds to Kabat numbering in the

bevacizumab light chain.



[0041] Tables 12-1 to 12-9 show known nutations in bevaci zunab heavy chain
CDRs that can be incorporated into the antibodies of the disclosure. Each
row i n TawDes101@3823t o 12-9 includes a distinct known vaPCaAIS20180890ACh

vari ant, the known CDR sequences are shaded. The sequence identifiers for
each variant identified in Tables 12-1 to 12-9 are set forth in Tables 20-1
to 20-9, respectively. The CDR-HL columm provides a partial sequence of
CDR-HI . Too41| Tablesd pdrtadi2rgesioiv KidRHhutasionoin tehaisumabhicavpahdin &DRsequence

fgr[ ﬁngg Sé&%% %ﬁneﬁgrﬁ%ﬁ%%ahﬁ %%&%H%Q@m@m%%ﬁg LF?PQ ﬁé\? in IH a@ %bﬁgown
exi st in 158 i6QRa&Xt diffnct Eﬁoxﬁrybalrlaln?' ngérfba%m[n@)Qﬁ@ﬂm&ﬁptmls%gﬁafw@m%nown

nmut ati ons i n bevaci zumab chain can be i ncorporated into the
ant i bodi eshagfd.t hhke @hqscmocasdmmﬁefsafohearobwanamt'liédzlitéiemn Tadesitiegd tca 12H9sare st t

k i.ant. h t ded. Th
sequence. faltiiplss S87ip Bt Aphe e TRt RATL B eSS basa orth
in Tabl e 2Qudfbe drREFBIH ITafH Efinkd a §IaCE LEVETR 4B oENR VvV H e pArtides t hat

were tested for inmunogenicity, wherein residues unchanged from SEQ I D
NO. 62 ar es¢qudicsaoagsipypds o BRRDEWR: 41m&hwﬁeknovas@agatm@fsmlQERleearal S0

provi ded 0044] Table .15 .shg bevaci zu g%Rﬁ e |des tha wer e
tested fOI’I{I mmr%%egconte%ttog,thls e leéllsr?qlrleensc?dggsémunc %XQ%% r181rlr§ BwNO 74 are

i ndi cat edcéntesa ofkiatglibength CDOR+ T cel |l assay results are al so provi ded.
[0045] Table 16 shows bevaci zumab CDR2 VL peptides that were tested for

| Munogen| g4y TablRersaihbwk RabWH it dm0 aNE&Mc 128D $56 dhBnNCDRSt1RF €anl i cat ed
by a blank box. CD4+ T cell assay results are al so provided. [0046] Table

17 shows gwbeoraed mp thepetibasti¢stafdhe distigsuror EadharopnindablcDA+ingludesid epi t opes
in bevaci ggﬁlq kggx%ggyl? I%Pr %ch V%llt}gl\‘l,{ls‘&hg gvay %IF%%SSCGE%% M derH'.jtﬂlnt s and

their ass nce
sequence identifiers for each variant identified in Table 13 is set forth in Table 20-10.

[0043] Table 14 shows bevacizumab CDR2 VH peptides that were tested for
immunogenicity, wherein residues unchanged from SEQ ID NO:62 are indicated by a

blank box. CD4+ T cell assay results are also provided.

[0044] Table 15 shows bevacizumab CDR3 VH peptides that were tested for
immunogenicity, wherein residues unchanged from SEQ ID NO:74 are indicated by a

blank box. CD4+ T cell assay results are also provided.

[0045] Table 16 shows bevacizumab CDR2 VL peptides that were tested for
immunogenicity, wherein residues unchanged from SEQ ID NO:25 are indicated by a

blank box. CD4+ T cell assay results are also provided.

[0046] Table 17 shows selected epitope modifications for the three CD4+ T cell epitopes

in bevacizumab.

[0047] Table 18 shows single variable region mutants and their associated mean

fluorescence intensity (MFI) score.

[0048] Table 19 shows combined variable region mutants and their associated ECsy.
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[ 0048] Tabl e 19 shows conbi ned variable region nutants and their associated
ECso. [0049] Tables 20-1 to 20-10 show the SEQ I D NOS, where known,
correspormiDregiv@si2Be CDRs of the bevaci zumab vari ants | P€TAS$2010/030R9 es 12-1
to 12-9 and Table 13, respectively. N A indicates an unknown CDR sequence.
[ 0050] Figures 1A-1D. Figure 1A shows the am no acid sequences of the
bevaci zumab heavy and |ight chain variable regions, SEQID NO 1 and SEQ ID
NG 2, respdd| Tables 2041tth 2008 shegi the SEQNIDONDS, whadembivagebriospdnditg @uhe 1B

shows the CDR sequences and corresponding, sequence identifiers of
bevaci zunbPRs@f i kevieizaRahuarians i Tl lge]qtﬁelﬁc%%ndg 365 ani bi zumab

heavy andydglie 1A ASingSHQ ADyMRAANGRSEQGh B, NO: 10, respectively, with

CDR regions I n bold, underlined text. Figure 1D shows the CDR sequences and

correspongj i i.fd I.bi i - 2B
show bgvaﬂwzgg]n'g%q\%@%%p}# 3@%@5%‘%%&%&5 {h%?gﬁéoéygig%%%%%ég%et%? gcg?uni@nor

res pogses h¢avyead ﬂﬁghﬁl_clﬁﬁpv‘ﬁldrﬂble\nfre]gibn@ ST MuNa:i @ilid FBQdD Ng:Z r?‘{_)e@i’vle%;ir, eater. N
= 99 donors. Figure 2B shows e average stinulation index for a 99

donor s fowﬂéé“cwg5%35?%@%&%11%9*11%%@- ighgdtishomsdhe CPiossdpeneeyities 3A- 3B

show beva‘é&&é&%%@sﬁﬁg@ﬁéquer{tﬁépso&sc%%qiﬁirﬂé{{ ﬁ?igﬁresf@\é\ﬁovfse%g Gffinddciglonor

responses to eptide wwth a stinulationh 1ndex o .95 or greater. N
= 99 donossuekicgof the3Bribiromsb hheyaandrimpectstinsy 8 EQLIDONO: haekSEQADaND:199

donors for each pept| | us or. m hus standard error. 053], Fl.gures 4A-4C
ahow consrrbedvely BiperubuierioBal TnBi Bt Stk dosats B “Aver age
r esponses sd@chdd§ ahd BRshbRAnP @B ccaBidtIRE sraamenegapare indicated with
open nmarks. Large circles indicate selected changes referred to in Table

17. Figur godfy uSH &R HOR é}?ﬁ% PERIHPRSe reShANEE MBS Adioggt ed to VH
CDR3 pept F{)é)gs]; %n Flfgur eS 4C ?an Ir e?:t eg IJte \?Lr% pepgll1 ges. ©

percent of donor responses to each VL peptide with a stimulation index of 2.95 or greater.

N =99 donors. Figure 2B shows the average stimulation index for all 99 donors for each

peptide plus or minus standard error.

[0052] Figures 3A-3B show bevacizumab VH peptide responses. Figure 3A shows
percent of donor responses to each VH peptide with a stimulation index of 2.95 or
greater. N =99 donors. Figure 3B shows the average stimulation index for all 99 donors

for each peptide plus or minus standard error.

[0053] Figures 4A-4C show CD4+ T cell responses to mutant bevacizumab epitope
peptides. Average responses to the unmodified parent epitope sequences are indicated
with open marks. Large circles indicate selected changes referred to in Table 17. Figure
4A is directed to VH CDR2 peptides; Figure 4B is directed to VH CDR3 peptides; and
Figure 4C is directed to VL. CDR2 peptides.

6. DETAILED DESCRIPTION
6.1 ANTI-VEGF ANTIBODIES
[0054] The present disclosure provides anti-VEGF antibodies. Unless indicated

otherwise, the term “antibody” (Ab) refers to an immunoglobulin molecule that
specifically binds to, or is immunologically reactive with, a particular antigen, and
includes polyclonal, monoclonal, genetically engineered and otherwise modified forms of

antibodies, including but not limited to chimeric antibodies, humanized antibodies,

-11-



6. DETAI LED DESCRI PTI ON 6.1 ANTI - VEGF ANTI BODI ES [ 0054] The present

di scl osure provides anti-VEGF anti bodi es. Unless indicated otherw se, the
term "antwbad/1482B) refers to an i munogl obul i n nol eculP€Tiusae109pwe? f i cal | y
binds to, or is imunologically reactive with, a particular antigen, and

i ncl udes pol ycl onal, nonoclonal, genetically engi neered and ot herw se

nodi fied forns of antibodies, including but not limted to chineric

ant i bodi ebetetodomngaze dntibvididd@elpe bispedifit entitwdigsudiab@liantridbodicgeanfe. g. ,
blspeC|f|c ant i.bodi es jes, triabadies, and tetrabodjes) nd antigen
bi ndi ng f 48 E%H@ %ﬁaélﬁg?lbgﬁglélg [Tragmeniidit 4gURedies, melding 4eg.aBah f(a@hb Fv,

rlgG andepgghy, Hg@%{ﬁf@cﬁv fM%hl%ﬁﬁéeMor‘éb‘\Le‘?slﬁﬂfé"s gg{e 1ﬂd‘é¥'t&ia¥lfe%rrﬁ he term

"monocl onal ‘anfi IS neant to inc i ntact nol ecul es, as
wel | as, émbnmmmwlmmdngﬁﬁBAb$uammasKnhdnd@kahﬁmgqﬁﬂdbnmﬂdaFWa%ag2

fra nents are cagpabl e of specif I ng t protein., Fab and
A L B A S e (A R e RIS R SO 3

rapi dly fppgpetifRaly biakdindth @pr&bint [Faband F@aib) ﬁ@gﬁ&ﬁyla@@v& Fegsrienospeci fic
ti ssue binding than an intact antibody 983, J. Nucl. Med.

24:316) . [rooB8ptiboe, <tle¢rmwr9crmdlyrfefrr@t® Ctlr@ubttlgn Afthe apivedlnardvmasnhdvisdedy i n
V\Ihl Ch t he Var I aﬁlbc tdssugglnalng(%ﬂa&aqlem lbO;]’% \Q’aﬁi C;atl hF9§3I 9%16%2? (gef roma

traditi onal" ant ave been n1one chain? ferences
to "VH' refgneyo the vari abl e region of an i mmunogl obul i n heavy chain of an
anti body, including the heavy chain of an Fv, scFv, or Fab. References to

"VL" ref e[oos8 trh@tevﬁms@flal GefcBYokiflc Bihih FWﬁt%HdS’/QH WinicH the Rhrigdiai n,
including the ll?ht chain of an Fv, scFv, dsFy of Fab. Antibodies (Abs) and

i mrunogl odermpins of thgdipawr ¢hagl ynsiape Heleti ohgintfaam adradionslansibedy bavebhcan

characterlshﬁg " Whlﬁ ChaJtlbodles exhi bit binding specificity to a specific
target, i 8I%bu? %% el ude both antibodies and ot her anti body-1i ke
ecificit Nat.i ve_.ant i bodi

mnog) oBBPRRekRace By RETE edrdberreon by Sbiravaeib R tapeie 150, 000

Dal t ons, M@ﬁ@rﬂa@fboawnm@ﬁ%&@{ea Bidin 6Edn FRACPY, AL RBfdRBY iocal heavy
(H chalns Each heav hain has at the amno termnus a variabl e domain

(VH) fol | 6Wkdrdyr ta th@mfoledfegmmﬁ eamnmgoeglpbigin lEzd khdingheludingitie lghd a

\ég; ibg)tzlye ¢ glgag?ahp a f*‘v ts FV %V Or FSV. %Ir{lt%od es I(z)%b%nacrjldellm%ﬁl%%élaogﬁlilgso(ﬁrgasi) Igureat the
glycoproteins having the same structural characteristics. While antibodies exhibit binding
specificity to a specific target, immunoglobulins include both antibodies and other
antibody-like molecules which lack target specificity. Native antibodies and
immunoglobulins are usually heterotetrameric glycoproteins of about 150,000 Daltons,
composed of two identical light (L) chains and two identical heavy (H) chains. Each
heavy chain has at the amino terminus a variable domain (VH) followed by a number of

constant domains. Each light chain has a variable domain at the amino terminus (VL) and

a constant domain at the carboxy terminus.

[0057] The anti-VEGF antibodies of the disclosure bind to human VEGF and inhibit
VEGF receptor activity in a cell.

[0058] The anti-VEGF antibodies of the disclosure contain complementarity determining
regions (CDRs) that are related in sequence to the CDRs of the antibody bevacizumab

(also known as Avastin®) and/or ranibizumab (also known as Lucentis®).
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[ 0057] The anti-VEGF anti bodi es of the disclosure bind to human VEG- and
inhibit VEG- receptor activity in a cell. [0058] The anti-VEG- anti bodi es
of the diwolosumge2dont ai n conpl enentarity determnm ning r@grarnsgo10QCRRg) t hat
are related in sequence to the CDRs of the anti body bevaci zunmab (al so known
as AvastinO) and/or ranibizumab (al so known as LucentisO). [0059] CDRs are
al so known as hypervariable regions both in the light chain and the heavy
chai n var (65D ChRyaire1slso Khevimas kypeirglhlaylccogisry iwell ipihe tighthehaaf andahe abl e
dormains are called the framework (FR),. is kno i.n the art, the amno
aci d posi PFON/BRINGERYIC deMEReat Phgos° h@@&%ﬁm ROTHRR A apblgomtIhody
can vary. A deRaRiHgrafkldie (ONIRKS A0 il A IRUMIACLLB LRGSR 10 the
art. Sonme positions wthin a variable donmain nay be viewed as hybri

hyper var i dtlireaposa bymmeariabletiagion ol es entgwsly tchio mary cdapehding ee itiercantexibendni t hi n
a hypervari abl.e regi on under one set of criteria.while being deened.to be
out &1 de alkyBEPYLITIBRS RGBT i Some Rostioah v But 2 Brabls Gupeis ke or

nore of tbfésv%dfa@m(tsﬁcpﬁsspe%ﬁaaﬂe%si%ng RURS théec PotiEBALnBERREMBY tABd €
regi ons. The disclosure provides antibodies conprising nodifications in

t hese hybwiltdina/hgeveriablsiregipo ahddrons setpieritesinivdbled cegrsicmed &F bheutbide aheavy
and |ight,chai ns,each conpri.s our FR.regi.on | ar gel adopting a 13-
cheet | SonhalARrEaeHof ARG A abAH] sl B LAHIE Ons bEROR T R BERBA S, (oo
and in soago @a&ﬁmaﬁ@e%ﬂ@dn@'[rpbw@ﬁablé Aezidnd- ImealiscilstitdGiroviges abfiBo&BRS i n each
chain are held together in close proximty ‘bg the FR regions in the order
FR1- CDR1- AP MpfdLcatiys. i thesg Rpbridypyner variablemrsitipps n] hhearighbleedomapi n,

contri but . i | pgli i i i.es (see
abat ot o] MM ARG Bl 0 bARAR ol R cBo ety bR ABORAATE

I nsti t ut estaket tdadigutatioBeddnesded bvthreclOBR}, wifish fisedlobpy @inngctingrixet inrsgmef

i mmunogl obulin am no acid residues is dgne according to the imunoglobulin
ani no aci BFRYTENRE Rﬂﬁﬁtjeﬁﬁerﬁgsh&%%t@ﬁ%?- KapabRagn a%CP,Chalﬁwé%geleffrg@ﬂwgb

i ndi cat edcloE@ﬂ%QimiEh%Bﬁl%qil@fé &is Hf theRedheRYYCBRI-FRObDRODAR fLOYALd Rl e

regi ons of bevaci zumab are répresented by SEQ ID NO 1 and SEQ I D NO 2,
respect i vehds withitbe §&Xseinmre sheodthe¢rtdiaing eantributd td thgHornsitian of therthigiot Bindiegi ons

| so depicted i.n Fi 1A, T of th . i b,
ana cnot r SEoprEBedi oo KAl b RGeS SR g M L Sy
nucl eot i deNSRAYEMSES tLITIRAIAIBSELIL DVNO R 79r ASERJ Hrd MinsRpinp@fused in the

conposi tions and nmet hods of the present disclosure. [0061} The sequences of
t he heavyiramunoglepilindmaine gcidiresidues bi daneabcadingrie freagenineglobylispoinoDd NO, 9

and SEQ | By MOHe fFABRGS WFtor BN SEOLSAGTofipr g i 2nd 11 gt chains

are al so 8°ep| c _ _ C. The sequences _ ks of rani bi zunab,
Pl eot | abERLTERRELCRR: ohgesetity et o ams T oot B UGB 88a i n
t he conposdphdsesd BRSERIINNGS] 8hd SR 1D ROENtesgb&RARS UINR. sequences of the

heavy and light chain variable regions are also depicted in Figure 1A. The sequences of

the CDRs of bevacizumab, and their corresponding identifiers, are presented in Figure

IB. Any nucleotide sequences encoding SEQ ID NO:1 or SEQ ID NO:2 can be used in

the compositions and methods of the present disclosure.

[0061] The sequences of the heavy and light chains of ranibizumab are represented by
SEQ ID NO:9 and SEQ ID NO:10, respectively. The sequences of the heavy and light
chains are also depicted in Figure 1C. The sequences of the CDRs of ranibizumab, and
their corresponding identifiers, are presented in Figure 1D. Any nucleotide sequences
encoding SEQ ID NO:9 or SEQ ID NO:10 can be used in the compositions and methods

of the present disclosure.
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[ 0062] The present disclosure further provides anti-VEGF anti body fragnments
conprising CDR sequences that are related to the CDR sequences of

bevaci zurmsb 2ardi4828i bi zumab. The term "anti body fragnmenPCTSE@E0®31009 a
portion of a full-length anti body, generally the target binding or variable
regi on. Exanpl es of antibody fragnments include Fab, Fab', F(ab')2 and Fv
fragnents. An "Fv" fragnent is the m nimum anti body fragnent which contains
a conpl et g0w6ar et prescndisciasor fa:nldertyirdsxdtiassgmsi‘t/EGF'Ehhbodyefgzigmremlﬁtsmgof a
di mer of gne heavy and one |i chain variable_domain in

non- coval ERR HSEEEat abpre el t@t‘t?éf R spquenéed of bereegsrng i iZBlﬁla'Phat t he

three CDRThQ{erﬁaﬁﬁtﬂ%&f&'%?eng%ﬁd cﬁﬁ&%f éﬁllﬂf%flgt'ﬂ%nﬂbéc ng&{ereﬁl bng site

on the surface of the "VH™-VL di ner he si x er t
bi ndi ng spegitbirclingotariable region. begmplbb«)@wbpdy fragoerds ingBidakabsrk aémen a

si ngl e var.i aor hal, an Fv conprisin nl hree

peci 11 o FUPSusedBinedl, ARVEv b B PPt duRioed S B Par get
" Si ngl e- ch@itainky coﬁpleteStﬁFg\ét reeagﬂlﬁ&dynot Elﬁﬂhﬂ? RS PTRIEPEIIGEcIRB\I adfifheVbs

domai ns of an antibody in a single pol i de chain. Generally, the Fv

pol ypept i dec hapvy lhad osohphticbeis variplp ylp@ptnl la@ tighh ken-costloriansacksioyidVind VL

domai n mh h en S.the sckv t d ed- sty uct ur for target

bi ndi ng. V& HEPR” AERA I fFRbulifiol Ml i SRRES A YT b Bhinor

domai ns Whit@rbct&éf detind a it binidarpt siw@fohithd §1Mfafc@0ffh% \ttangﬁtdlmbxn Rft&R e ﬁx C
enbodi nent, the single domain antibody is a canelid anti body (see, e.g.

R echmannCDRsgenfey &sgﬁétmdémg m%tf%v@g%/h@&mw% ddewost, in semeEStancGOBS] The

Fab frag he first
const ant  Somglin A BB Tohf £ Rak 8Fkn FERRNRhe b5 thied EIERRATE R 4 T ot

f r agnment stabyet}) dm hastd thel abilitp fto eechgnize ari Wndmrgdt. t'HiagleashhoxBal” drésefiviius of t he
heavy chain CHI domai n i ncl.udi ng one, or re cysteln s fromthe anti body

hi nge r egfyiPodifggmenis cappEnt beartd apd IOt ARy Bl 181 $1ede di sul fi de
bond at tp&ggé Qe cﬁylﬁt @Jeﬂ@raupftht pe Rtglﬂygppt}d% fﬁﬁﬂéf'cetnghg@ssat %&%ﬁﬁagﬂﬁf{er

Addi ti ona m cal coupl i ngs a ody fragnen are to those of
ordi nary bétivebn the YHendML dqrmet)ﬁw]hldhmn@bltes gicrscEwrboirmeig desireé straatric-MEGH

antibodie of .t di. syre are ocl onal ant di.es e r )

T honoo! ondr S bty S B BRAST eP gt BEaNEE A Bp Y Boaipbaucea
t hrough hWR[dhCERHﬁ)ltts@PﬂiméﬁtQﬂYmty-ltthé @rga." Fongfetigid@mmaindedie sﬁlgl%er s to an
anti body that is derived froma single clone, including any eukaryotic,

pr okar yot Hemaiprangbedyels ¢lcomelid arebodyt(saches; nBtl@?bﬂlably MAPcleumal p§ produced.

Monocl ona Iamun&o %gllﬁg%lgaseiyﬂ _Jirgggonnectl on with the present di s_cl osure can
be prepared usin vari'e f techniques known in the art including

conbi nat | PSS IhEERT e re%rﬁ%?h%%&e SorBLtEyt of Feienbter sufife Fotcr Lae
chimeric, cpstametibmagd (CPYSMhE BehvyQUhaidUFRAD Bddndpedifs: rbAA0Blrafhenami - VEGH

ant| bodi es of the disclosure can be chineric anti bodies. The term
"chi neri cfheaaudﬂttt@@w aaf@wm@e(hlehéttéﬁ panbekdrterntiouseaf thth¢aygghaindhilgmasr i abl e
seqguences. |ved froma.n \n 4 oy rat _.or_nouse

| obul
ant i body, mc dmtﬁt e it fogrt o m 1“‘)n constbgﬁt'gmgelr%gﬁon ulfc@b? ?ﬁllye/ntéﬁosen from

a human Iﬁfﬂdﬁ@@ﬂ l@bcuéawagt smhbatsatﬁd‘dﬂtohodStthatngaro@@tumlemgfmBIF(mf)b gepditt | bodi es
are known in the art. rrisgn, 1985, Science 229&5719) 1202- 7,
O et al.digesme prah&teéHﬁtﬂan@sch@.mﬂhcwtmg@ﬁ anfibediptragments arggBowy 10 | mmunol .
Met hods 135c elgflo@i% %ﬁmt‘ﬁ%fa Nos. 5,807, 715; 4,816,567; and 4, 816397,

whi ch are |ncorporate erein by reference in their entireties.

[0064] In certain embodiments, the anti-VEGF antibodies of the disclosure are
monoclonal antibodies. The term “monoclonal antibody” as used herein is not limited to
antibodies produced through hybridoma technology. The term “monoclonal antibody”
refers to an antibody that is derived from a single clone, including any eukaryotic,

prokaryotic, or phage clone, and not the method by which it is produced. Monoclonal
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[ 0066] The anti-VEGF anti bodi es of the disclosure can be humani zed.

"Humani zed" fornms of non-human (e.g., nurine) antibodies are chineric

i mmunogl ol0l201g148328TTUN0gl obul i n chai ns or fragments thePE€BfUSHOOBYAE FV,
Fab, Fab', F(ab')2 or other target-binding subdonmains of antibodies) which
contain mninmal sequences derived from non-human i mmunogl obulin. In
general, the humani zed antibody will conprise substantially all of at |east
one, and hiytbodads luyefunm, covaddtiah mdthdbearpiesant diselostiiecian &t lpraparcduldsigantidal |y al |
of the CDR regigons correspond to those of non- hupan i nmunogl.obul i n and
all or suﬁ%rﬂ%w? tgpwq%ﬂﬁnawnﬂﬁ&lem m@gﬁ@ﬁéﬁ%w@ quggdwa,éewﬁa nt. and

| mUNOg! OBl i EAMEERRI0glRCoNHERM IR ARARLLRO i CAR-REEP ABRIESA B | east
a portion of an’i nogl obufl in constant region (Fc), typically that of a
human i ndisolghbwb idludecabmsens psnsieges homanikéd, lvo dsmar atritodesdy humani zat i on
are known in the art. See, e.g., R echmann et al., 1988, Nature 332:323-7,
U. S. Pat e[i068pShe antbSEGO4itibod 8 of h8UischnstRIar G2 chim@®RInfibedieartheGedB0, 370
to Queen et al.; EP239400; PCT publication W 91/09967;, U S. Patent No.

5, 225, 539; CEPSYS 1;%0%5581%9 CropREffEh 0 Wl\ﬁgﬂm WVIRGHHHBIC SCAPYIEBY- 498;

St udni Ckag@[riveﬂ!from %%8ﬂ’dhu R imnfang logﬁlﬁpgﬁﬁga%;ramgﬂ&l&@ aﬁttib&lly; an fan P!‘ ocC.
Nat|. Acad. Sci. 91:969-973; and %.S. Patent No. 5, 565,332, all of which
ar e her ebyminncoglpormtedstbyt regibas, éyppenliyrchbeai frore athumeh in@sunpHIOBTin The

anti - VEGF, anti bodj es of. the di.scl.osur.e can be human antj bodi gs. Conpletely
iR T e SR R ROHE af RS O Ahett1 S04 £ dat hent - of
human  papig@Aich, 1@@5,,g@féqc&ﬁqem%)ﬁbmnoa&_tdzp@dg@%"iomﬁhqu@s £ni4.bogi es

a

havi ng the am no acid sequence o human i nmunogl obul i n ‘and i ncl ude

ant i bodi e$illispérar/e 9§, dnintroweo. Mathods {2 o bUl-202; U brRati Mes. 6807 7dt ani mal s
transgeni ¢ of or..one ,or unan_i.nmunogl gbul i n_and t hat. do.not. express
oo omoud- B ROE TR R e Bl D erklllin (0P HRS 05

orar i cs 9P FBeEy T Ao UBFORAT SB Al ONEEEE b UPGIRa! ont”Nos.
4, 444, 887 fRhf O@ngﬂnﬁuﬂﬂ&ﬁ%g&uﬁg AHBbdie b QAR ANE iABAHEBuIID 98/ 50433; WO

98/ 24893; WO 98/ 16654, 6/ 34096; WO 96/ 33735; and 91/ 10741, each of
whi ch i s imooneaieltledhhios ef frapycntethoreaidsichps FrvsFabnFal' dt(phb')Mumwglrerant i bodi es

can al so be produced.,using transageni 1 ce i ch. are, i ncapabl e. of

el e T A R A e A R T SRR R R
human | Muaeahby irhMuBeNEsulinSEe geord; theMumaRibl be@ddgRsll 824893; WO
92/ 01047; WD 96/ 34096; 96/ 33735; U.S. Patent Nos. 5,413,923; 5,625, 126;
5. 633, 425substangallsgibel & lgwhony) gnd ypally 89, vagalge dommis, in vageh 7iogr

5,916, 771; . L.ch are | e LR in
Dhorr ont TuRRRaR P PRE ORI Gl ROGBLESE Do RUEL A RUEA G fin) [
Ast el | as Rinhiliver (ubstentidli®l i, oflthg FRAogiems {rd fiass aha hakis imGApogdolshliegener on

(Tarrytown, NY) can be engaged to provide human anti bodi es _directed agai nst
a sel ect etFBRRGgMCHMRGIZEREMRAdE G9n aispiopmpriicRtitist 2 BUSER Ph&Y above.

Conpl et el Mnau{{ggloﬁnﬁli &9&5@@%@%@2@9&9@ ﬁlafoﬁgglggarge ARhddssynan be

generated using a techni que to as "gul ection.”™ In this
appr oach eorsehsis sepicnon-Meutimads ofomobbdnmimantdtivodys kreva in the ambuSes, angt.i body,

is used tg.qguide th ion .qf 0 I u I cogni zi ng
the same. Ssthanen (s j0rE a2 da s T slal Mo Doy 1 385685 [ ooss)
The anti - YEGk 78113, 65317625 afd 61186390 REQASI & £ ABP1IO4D0; L pEithatidid®/d €r m
"primatized anti body” refers to an anti body conprising nonkey vari abl e
regi ons aRt0RYAvaL .8 dtaseramo. p2gP.ORS,. EVIO2 Mo =H5d PS5 ¥y, BddlennkyOpr Mekt i zed

anti bodi eg_are k I ot art. e . S. s. 5, 658, 570;
5661, 725 m a0 eno st Siafiche s 1 Sobmser e d FLERl MeudEnce i o
their ent 9%, iPesc. NalORE]d. §be 9a969-9VEGdaNKi Paditeso. 3t 565832015 6f Whidh erccan be
bi specific anti bodi es. Bispecific antibodies are nonoclonal, often human or
humani zedherghy semorcd bratcferancs ipithedl wgireiseci ficities for at |east two
different antigens. In the present disclosure, one of the binding

speci fi ci 10063] dheame VEGReattdbadiconhihdslisglsrre qahde dumen antalpdies. fompdetylyot her

“human” anti-VEGF antibodies can be desirable for therapeutic treatment of human
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antigen, e.g., for a cell-surface protein, receptor, receptor subunit,

ti ssue-specific antigen, virally derived protein, virally encoded envel ope
protei n, Wachwyi48d2By derived protein, or bacterial surf&CEyseabosyw9etc. In
a specific enbodinment, an antibody of the disclosure is a bispecific

anti body with binding specificites for both VEGF and CD3. [0070] The
anti-VEGF anti bodi es of the disclosure include derivatized anti bodi es. For
exanpl e, patienmOtAdyseddyreaf, “hurmad aitibodies’daicludaahtlediaiiayvingdhesmmobecidypi cal |y
nodi fied by glycaosyl atiaon, acetyl atiop, pegyl ation, phosphoryl ati on,

ani dat i on$CYERIAR %aindﬂmwoﬁl‘?g%n il ﬁ%‘%ﬂ%l&?ﬁ@egﬁ%‘p@{maﬁr oteol ytic
cl eavage, i KRS IR l?or&?ésh# I%'Enéﬂiﬂﬁﬁ%a‘i’iﬁg%}[i{'ﬁﬁr Rﬁé nglf%bfé Hug@fm Section 6.6

I
for a discussionh of antibody conjugates), nuner ous chem ca

modi f i cat iromsnegebim apdrthateld Imucxmvsslcndwgenbmihnhmmgmbuhmzl duinmg, but not
limted to, .specific chemcal cleavya acetylatjon, .fqornylation,. tabolic
synt hesi s “fPoR{ERCR iy BHAS DER caisiat iodh RyovT Rbtaar dliihe Phigr silai n one
or nore ngRtHaAk Usiak aﬁ‘t’inEl? 1R¢drS de@vdl frod HuR@n FRIKoLIBEMNPIQENES ESec ©- 9. |
Wl f son, 2006, Chem Biol. 13(10):1011-2). [0071] In yet another enbodi nent

of the di Sc¥.detanéNos.HeAHNE7-WEE 19ntlilbae BST prblicatigneMQ 98/HeetuWQan be
ant i bodi e 1t GRRY S 3 nodified to alter
at | east 2%@6%%£§Y§§%x¥§8?bn-né§%§¥%d%g?gﬁggﬁ%gﬁpéﬁ¥2§§§?’?hd@?fon relative

to the copreepprndidihbiWiich isiperp@auemerin bPRIEEnddn i XxanRhye, Himars one
enbodi nents, an anti-VEG- antibody of the disclosure can be nodified to
reduce at antehegics saralehe PEATUCIAEIHNI#SEFHE BUCHVBiICh giediarapableed espressiitet i on

lati hbg . ‘ ‘ i ‘
Fecopt or [l SRR lgRogRRY i ot nnfcR U B AR bbb oy
const ant peagsoScsegnEIIT pliblidago@WiChRIZ4&93 ; PaD OROU04T, WEpDOB$0ItedeQsary for
FcyR i nt ' jeld MDr [ | . 1991, J. Med.
o4 s YRR LR ol SPUE g AR 39, Tse B0 M on
in FcyR bindiResaDk14,1 08 8fss 19329101 HPAY 1f@5,93Y 398 GRS §reQhRRHoralcli 85t OF

functions Wwhich Tély on’FcyR i ntéractions, such as opsoni zation,
phagocyt osifsreagrcheagin imtheirdapetide nin addition] eommpapiwtsosti &d MgddreAREEcEton] 007 3]

In oth di ti 2V tibody of the discl b
o 1160 [0 APHU BSP AR Tt s 8 b B bR A aFR PR oa
bi ol ogi calTLfe6h NY | titcel @Bagedl Biptkedd RurRdh 4niBBEIS HiRebt@ddaRREY sel&ted » O

enhance FcyR'interactions (see, e.g., US 2006/0134709). For exanple, an
ant i - VEGFazfrgenyoiarg teshnelegy dinsitar ¢e thabdesanbdsbabeve, Completely human antibodies

that recognize a selected epitope can be generated using a technique referred to as
“guided selection.” In this approach a selected non-human monoclonal antibody, e.g., a
mouse antibody, is used to guide the selection of a completely human antibody

recognizing the same epitope (Jespers et al., 1988, Biotechnology 12:899-903).

[0068] The anti-VEGF antibodies of the disclosure can be primatized. The term
“primatized antibody” refers to an antibody comprising monkey variable regions and
human constant regions. Methods for producing primatized antibodies are known in the
art. See e.g., U.S. Patent Nos. 5,658,570; 5,681,722; and 5,693,780, which are

incorporated herein by reference in their entireties.

[0069] The anti-VEGEF antibodies of the disclosure can be bispecific antibodies.
Bispecific antibodies are monoclonal, often human or humanized, antibodies that have
binding specificities for at least two different antigens. In the present disclosure, one of

the binding specificities can be directed towards VEGF, the other can be for any other
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constant region that binds FcyRIIA FcyRI IB and/or FcyRII1 A with greater
affinity than the corresponding wild type constant region. [0074] Thus,
ant i bodi es¥oabiwag22di scl osure can have alterations in bi @CogiSc@o/0awe? vity
that result in increased or decreased opsonization, phagocytosis, or ADCC.
Such alterations are known in the art. For exanple, nodifications in

anti bodi es that reduce ADCC activity are described in U S. Patent No.

5, 834, 597ant}§¢nﬁé(§nﬁjrar0¢ll,%®ﬁ€cd oL iR mg:epmiramptcﬁ@nbmpnmi& specifiouiitégen, 3"
shown in F1 f US Patent No. 5,834,597, in which residue 236 is
del et ed alftid eriqrwﬁggng&, vigally cagedosenVelgRs ARGy bagivpally fgyvedeotsitngt i t ut ed
w th alan 0 a i t he
disclosurggﬁiygggbﬁ%ﬁgggﬁ’agf%g?%&kgﬁﬂ%ﬁ%g%gguAﬁ%%ﬁ¥§§ggpﬂ%g%?ﬁ§§%ﬁggse
have beenbopeaied attebddyivtith temdiag spedi fADEC o doth VEGY and€{2ki al |y at | ow doses
of antibody. See Shields et al., 2002, J. Biol. Chem 277:26733-26740;

Shi nkawa §1078] The 2B0¥EGE arffibollics CheindiRIBuddadudSderMatibatimtiobdips.ePar i ng

fucose-| ess tibodi es incl rowh.in rat loma YB2/0 cells (ATCC CRL
1662) . YBWGHIQ%M%H% rwgeo] lawt@gfémeﬂ%rw&rm@&% are\&ﬁi’l&ﬂ?yeﬁ@@@égi’& 1, 6-
fucosyltr , y S i pti des.
[0078] | n@fﬁ%@iﬁ%ﬁhﬁ%@%?@gy{‘ﬁ%ﬁ PR roaibhRRIL R, B ARNRCD! 20 ot
can be ankmbmmpe&xmng@hmkbgdyomnagnENBSwuhEWa$avakb§euambﬂmanmymﬂ@r|ncrease

or reduce e bi ndi af f |t|e to.t he Fc . r tor , for
oxanl o by RS T REC A B GBI OL Gh TRy PENPEI Lty B
part'CU|aﬁmh&%hQa%thMQhMﬁﬂahﬁn565¥bé&%ﬁ&ﬁﬁh%?&%o&ﬁ%&mn ugs, ind¥ing,

2005/ 123780) . particul ar enbodi ments, an anti-VEGF an |body of the | gG
class is n@itlatlléﬁtﬁ tousniecifigephemical @la@wag@,r@efdfatlam feompletion, mectibliesy2tBesis 314,

and 428 of ftt ge rrrlleavyetc gﬁltlona V%loncl > %1 %?5' tUtne{dreaﬁ 21 eturacl)lr in any
conbi nati Sns LAY &0f Tons a0 dha 0 E, Mor 3P p03|t|ons 250

and 314, emitachBsé. gl @giﬁ 3111‘$r>aﬂ&dh1fbl7cggy (Qkc, @lg.,PWSIE0NODE0R EBem3Bshl. and 428,
W th positions 250 and 428 a specific combi nation. For position 250, the

subst it ut 1#%d0%HHo2)aci d resi due can be any anino acid residue other than

t hreonine, including, but not limted to, alanine, cysteine, aspartic acid,
gl utam c HY7d) IIpY\@@y¢tabmbmtimg¢t>ocfithﬁedismw¢ dﬁlm@ti-VgﬁlFeqm@bn@es d1ysi ne,

| euci ne, rathi é Ciofds rqgﬁpgi ronl g{ utanl i% | ne. serine,
valine, t'Vprophaly of 2 O 3bodies eppniRedy (FgmeRt Y o, st b hg amino
aci d resi ghedifkdrnio laaeradﬁYeaatraﬂmoagm regsn%&h@édﬂ@blotgtbaneﬂfm&lm@cno!nncI udi ng,
but not limted to, alanine, steine, aspartic acid, glutamc acid,

phenyl al arilafse t@lﬂy‘c‘ioﬁ@quiilﬂﬂtgi‘ﬁll hypeisedIcBeRi ne, | ysine, methionine,

aspar agi ne, proline, utam ne, arginine, serine, threonine, valine,

t rypt ophat007a} Folyer@sipgm in fyne m@dimmtsmntitﬁﬁﬁmmbd)dmﬁ thgdaelionue sai d

reS|dues an am no .acid resi a t hi gni.ne udi ng,
but not 1 Paireddieay riR RS Byl fEl PR e R RIS A SR G
phenyl al amlaﬁv,e tghi @hmedifldt ahiisbdyee. gl, seduestCbin@ing lty Sy reb s (REyR)AFRAR 2J1 ne,
proline, glutanlne argi nine, serine, threonine, valine, tryptophan, or

tyrosi ne. Disging p e sesshby oRsing fthes im ks 2do Dain een Nt dcgiom seemant pfﬁhg are

! dentifie nﬁ %%Pé 13u191f re §s ngc%gﬁw ch&lZiln?tgrégtzo%%ése\M]é %u?guﬁﬂ:

|ncorpora erence=her ern i i ons |ncrease
t he anti bdbytisonbil 9, ngEip) MraR1 73 Mg 34 i ah @ Thisd me and i, bokkymbiicdm
degradatlon and [ncreases its half-life. [007£ g(gloth ra ects an
ant i - VEGF1ahtdHodso R0 in Forburingsbity 5t HBEN RN oM ghdhor e of

| ts_hyper YatdahGeddedviich re 89 3 F&é@g | Lacdfn Yg’ %ﬁﬁ A%@@%&m?dﬁ%h&%%pﬁ&k I ckt hun,

1997, Protein Engineering 1 966; za tein Eng
Des. Sel . m&ﬂ@ﬁ%&ﬂ&&p@mkﬂp&ﬂumﬁQﬁoﬁu@nyxﬂABﬁMWMS 2007/ 0280931.

[0073] In other embodiments, an anti-VEGF antibody of the disclosure can be modified
to acquire or improve at least one constant region-mediated biological effector function

relative to an unmodified antibody, e.g., to enhance FcyR interactions (see, e.g., US

2006/0134709). For example, an anti-VEGF antibody of the disclosure can have a
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[0078] In various enbodi nents, the anti-VEG- anti bodies or fragnments

t hereof can be antibodies or antibody fragnents that have been nodified for
i ncr easedwoOxproa8izen i n het erol ogous hosts. In certain echaseomes®29t he
anti-VEGF anti bodies or fragnments thereof can be antibodies or anti body
fragments that have been nodified for increased expression in and/or
secretion from heterol ogous host cells. In sone enbodi nents, the anti-VEG-
ant i bodi esomstant f@gﬂﬁhmsbihdtwﬁceﬁﬂpameymﬂiahﬂ@d Ft@RIliAwite gsetrafpiigsthuon in
bacteria, such as E, col]. In other enbodi nents, the anti-VEG- anti bodi es
or fragmeHI<LOrR08 \‘ngan WBEP?IFSéadPthﬁlOI} ncreased expression in yeast (Kieke
et al., 1999, Proc. Nat'l Acad. Sci. USA 96:5651-5656). In still other
embodi ment®74} WéuSaﬁmlbWE@Dféhﬁ dipdenuascasrhave alieratiens 1n herlegieal 4e@vinodit i ed f or
i ncreased | d

ant | - VEGF"Se Eaat B dRREEEN B uioh AGELAENR AT S Brorbhe

expr essi ofrei khowariiveld 2 Et&kk&npl&umbdﬁﬁ:at@'r@ e ehmmdle[smﬁhl 9¢duca AIBCC attivity
enbodi nment s nti-VEG- anti bodi es or fragnents thereof can_ be

ant i bodi e%re&eS%meﬁ%HyS fhatsghint %8%41397 h%’{} xXgBRIARICK leyetine viitase
stabilit yc&%es}a?ﬁs@W‘hﬁ%’t ’SSIQHH 1'3@1 EY]! ?nPatéIﬂ W@%ﬁ@@cth%ﬂ&? the

anti bodi es or fragnents thereof can to replace one or nore

anmi no aci dsidsincR6 md@@p@mabnemducsﬂ@ 2|$Samd1k37t(lua1ng£t{bnmlsﬁrm;gb agl e to
nonenzyrrat ?%81 j.on with ami no acids that do not undergo deam dation
(Huang et %hstltu " ﬂﬂ’éﬂes Chem 77: 1432 1439) | n other enbodiments, the
anti bodi es or fragnments thereof can fied to replace one_or nore

amino aci HY7hkt sqme gpledipents| tae fi- XﬁQfa%r}t@ﬁdleé QE e gasciastire o v leglst ei ne
or trypt OBPﬁﬂ r#fgl?s " ABoARs E‘%kglr%tflﬁgése%%ébé%ﬁtcoﬁgﬁ@d'&’uﬁ‘ﬂﬁr hLGQ Axdat i on.

In still ment s, dies or fragnents t eof can be
nodi fi ed (acatmfegaleap@labltyettmwdmeeoﬁmtﬂmdy,chﬁsShlhhiB et @.,2002.pBidl] Ehdno.

Gocs not LA ARRTSRREH s o YaPel finkieres Md ot B edbrdSsl on
SYSTEMS [ Q?Qﬂmér ﬁﬁo%l@&eﬁftlbg&%ln‘éﬁfd%%r&ﬂﬁ(?ﬂpﬁ%%%%rﬂél‘?h@y(ﬁce% (Areel erul es
and host cells encoding the anti-VEG- anti bodi €s of the disclosure. [0081]

An anti - VE@Q)aMB%Q)dgﬂswﬁiptehelom 1§E¢1®QﬁF@T§@FREé pyheqbaﬁne@tielsw F.econbi nant
expressi o 11[ | obul i n Ilg @I éitc ai:n B}enetsdl n a host cell. To
expr ess a“CSF?E rgmgi}”a SNt %‘/Ssa% FoRdtonel PPRRSYYEt ed with one or
nmore reco t expressi on vector DNA _f r agnent ncodi ng the

i munogl oﬁﬁVBﬁﬂH’ R Rt e ST Pt icalae PGS Hhereck R D8 ho i ght

and heavy ,ghaidns o@ﬁﬁl@&ﬁrf%%ﬁ%gts'tﬂatthﬁ% mtm&(ﬁhéd %ﬁﬁcre%tdr(?&ﬁfck YheiS€cr et ed
into the nediumin whic e host cells are cultured, fromwhich nediumthe

ant i bodi ebinding dfBnitiestovibe &dal Fstrasmpéar dF ¢Rot dorbixample NAutng dtol ogies are
used to obtain tlbo heavy. and |ight chai.n genes te these
qenes. 1 nt B AR EioR Sl AL p e PERRS vk BT REPURL or o Tt o
host cel | gaterattidhs @see! 185 W 02663/1 230). NIk @Gk rdinboi RNAY an Anti-AlEGRL O y
Manual , Second Edition (Sanbrook, Fritsch and Maniatis (eds), Cold Spring

Har bor .  Nantibody p§8m)lgGalgss enmutiagisyeloihat atricasbpecell amingiasid seydycadsbel , F. M

it 8?6 ’3 9$9§4 ’angi}4§§ 8Fthg%ggéféﬂaﬂgcﬁﬁﬁﬁieg%oﬁsls Slﬂb%ﬁf?l)[edaaﬁ'&lei, Br ﬁ{ a%y Patent No.

combinations thereof, such as at positions 250 and 428, or at positions 250 and 314, or at
positions 314 and 428, or at positions 250, 314, and 428, with positions 250 and 428 a
specific combination. For position 250, the substituting amino acid residue can be any
amino acid residue other than threonine, including, but not limited to, alanine, cysteine,
aspartic acid, glutamic acid, phenylalanine, glycine, histidine, isoleucine, lysine, leucine,
methionine, asparagine, proline, glutamine, arginine, serine, valine, tryptophan, or
tyrosine. For position 314, the substituting amino acid residue can be any amino acid

residue other than leucine, including, but not limited to, alanine, cysteine, aspartic acid,
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[0082] In one enbodi nent, the anti-VEG- anti bodies are simlar to

bevaci zumab or rani bi zumab but for changes in one or nore CDRs. In another
enbodi merwQ 20101482281 VEGF anti bodi es are simlar to beva®CzTarsed0ns9029

rani bi zumab but for changes in one or nore framework regions. In yet

anot her enbodi mrent, the anti-VEGF anti bodies are simlar to bevaci zumab or
rani bi zumab but for changes in one or nore CDRs and in one or nore

f r amewor k gluegnioasid, ﬁmlblammﬁﬂebg@ice& lastdingfigneurthet sthlermbwhicﬁmid,ecti vely as
havi ng "bevaci zumab-rel ated” or "rani bizumab-rel at ed" seq ugnces and are
somet i mes AHNEFAGHISH BOYNE; ﬁ?ﬁ??l% argiine. yeidEe. SHEQHEY VARG ryPIvehH SENERTRe. To

gener at e Pﬁ%c%ﬁtfonaﬁz%dﬁle%ﬂﬁs@ﬁt an@ihb 'ac&('?%: AR CAPOdLESamiDAcidRgIR Y ther

encodi ng t ht “and heav aln vari abl e regions "are first obtal ned.
These DI\lAﬁlauamﬁtltuenmb,tmchémgb'yutamphmita@wt, Rlaninancl/stoom, ﬁsp@eﬂq o, @lutgercm i ne

DNA or cDNA.e d hai n ar blese ences or exanpl e
et heetd R Diner @0 tinR e o, Bt P SR Rio Rt or e

heavy andglutgihe (h!?%hﬁlevéérrﬂn@tlh&oh%| @dhngetﬂﬁﬁolﬁfaﬁ &NoMRinkN shbafiart (see,
e.g. the "VBASE" human germ i ne sequence dat abase’ see also Kabat, E. A

et al., 1o@mbingiepsefseis: armn@taéidrﬁslb@iftumwmd@gﬁlf&gi in/Tabler leef U.SFPateht

Edition, U Heal t h V|ces NILH Pulyl i.cation No.
01 3207 Wi hooq ety uBleiSTolrARELy WG YA T QUIOLROED, of AT
1994, Eur mudatioh§érake th%‘!mﬁﬁ’&d-ygﬁlﬁndffn@@o EORii,6rHish plotezache @ﬁtlb@fd&&‘i‘bn@r e

i ncorporated herein by refer enc A DNA fragrrent encodi ng the heavy or

| i ght chaﬂ%r%ﬁtlpalﬁpélmswtﬂf aci zunmab or rani bi zumab can be

synt hesi zed and used as a tenplate for nutagenesis to generate a variant as
descr i bed[M&7kimyaisihey asnsatsi m%‘t’&@r@@bgdx I@@mmp@u@s}re anineragadsiinesttyd a DNA

f ragnment encodl the var| ant . can be. di e 0083] Once DNA
fragnents e%g ngoraen 1ts\1}?_5?¥v%7|1—? aeh%?g\%ls 89%9%? a%%esfi l%zg’ldnr%ei Effitse DNA

fragnment SPﬁl@Klthbﬁ‘ 1997t PreteiMBALiRtdraterd(Pyo St-anslar Gakies Qﬂblﬂﬂ)anpro@ﬂi\En%
techni ques, for exa?@gl e to convert the variable region genes to full-length

anti body De&iSelJdrDA81cD b 2004 drvert’; gchbs 200 7088@3dcFv gene. In these

mani pul ati ons, a VL- or VHencoding DNA fragnent is operatively linked to
anot her DMQ78} hyvarious embodiineytsathotansrVipgobreiibndiesug Hragmeats thareoflyadpeconst ant
regi on or ible.linker. The term.operat.}Vv 1 inked, " as.used in this
Context . PRoES o afitagd iEmeRdod Tl pRB SRR eSS p PFiER s uch
that the pgtiRfogdes HosteIMERARD ifoddchtdYhd Aifi- VM}FQNAbM@Q@fe@é%n dn@yTai n
in-frame. [0084] The isol ated DNA encodi nghthe VH regi on can_be converted

to a full theegedein branfipodicaphanjthedy Bipgmerts drgt haysbaep madidied fos ingrpaset odi ng
DNA to an h r CHI
B S S A
regi on gengs VaAGF dﬁﬂfbﬂvﬂlels or frhgmatt thesoe are&ngdlﬁed(ﬁhaﬁqreﬁe@\exlﬁbssain in 1991,
Sequences,  of Proteins of Immunological Interest, Fifth

Edit
Depar t menPac§a-gudhias &5/ HWHGTS‘é? duaents, Iﬁl?ﬁlﬁhyﬁcﬁa%qt@ﬁgl:%lop gagre%%) and
DNA frag%?&f%&%&’ﬁﬁé&?d}g LBASE ok és%ﬁng gﬁleﬂpteﬁ znq@9@»pr§é %mﬂqrd PCR

anplification eavy c al n const ant can be an , 19&x, 1963,
| gG4, | gAAchdBci. g 86:5bHD56 DN dt atnil othegé¢robnditnants) the et 'NEEGF aﬂﬁmdlesrent s is

an 1gG or. 1 g const.ant i For a,Fab fragnment he vy ch t he
Uit encods LAY CRAsaropRi et du s e et Sgumset BOK Horeigel encod ng
only the BeBY¥¥infehRl the Ghli-VIXGS haiodi @Y BAgments thereof are modified for increased

expression in mammalian cells, such as CHO cells.

[0079] In certain embodiments, the anti-VEGF antibodies or fragments thereof can be
antibodies or antibody fragments that have been modified to increase stability of the
antibodies during production. In some embodiments, the antibodies or fragments thereof
can be modified to replace one or more amino acids such as asparagine or glutamine that

are susceptible to nonenzymatic deamidation with amino acids that do not undergo
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[ 0085] The isolated DNA encoding the VL region can be converted to a
full-length light chain gene (as well as a Fab |ight chain gene) by

oper ati veWwg 20ioieda2g t he VL-encodi ng DNA t o anot her DNA mroTAsSad1e/0899evdi ng
the Iight chain constant region, CL. The sequences of human |light chain
constant region genes are known in the art (see, e.g., Kabat, E. A et al.,
1991, Sequences of Proteins of Imunological Interest, Fifth Edition (U S
Depar t mentieaiididéal Huaagd: d4y2005,Jerali Cesn. 7NIH3PUMBY)C aln @therNenbodim&@i242) ) and
DNA fragnent s srng t hese_regi ons..can be obt ai ned by standard PCR
anpl i fi cat hegtibadies 91 i 91 fpem @R freglote: gngrrtlodrlégd Orcplare ore of RAFFRIRR 241 hbda

const ant rtfagts%nscegutre 't@oﬁﬁﬁt’i(ﬁi Quc‘?m%%‘ﬂétﬁ'i%ﬁﬁt%i the%ek&raﬁ@t@%é Lk o SN TO
create a scFv gen Hand VL- encodi n fragnerts ‘are operatively

| i nked t oacadmhdudoesftroagﬂww uederga bxigataorf. |I(a)6tlﬂ|0@ldl‘ ﬁmﬂoedlmeetsgthe aphbedengr t he
am no aci d y4- Ser such that the VH and VL sequence an be
expr esed TAETGE Bitsebsen e gtorté‘%& SRR ARG OBMATe SR 26HS A eI Fegi ons
j oi ned byd BrlibdtRxnl &lcd ak 'aéﬂﬁ%% lutBméb aci®iviith 8 arfino aciiB& doSEh&nce

242: 423-426; Huston et al 988 roc. Natl. Acad. Sci. USA 85:5879-5883;
Mt Caf f er t yeadily shdergd ogdizatiest ur e 348: 552-554) . [0086] To express the
anti-VEGF anti bodi es of the disclosure, DNAs encodi ng partial or
full-length Ii @t aN(U(EiIeEI[S/A(ﬂiﬂSnAND)EKRRIQSI@sN SESTEM®d above, are

inserted | [ essi ectors such t .1 he are ratively |inked
o tr anscl 5B SHEPRST elRGHShRorRi etk e BRRSS b RETRAL Cont ext.

the term gepdmatthy ght IEGEK@dibotiRs bnieidetstie. nean that an anti body gene is
ligated into a vector such that transcriptional and translational contro
sequences{(mstlhlgh Eﬂlﬁv‘E@}ﬁ ftibo&§Y Mﬁth% G?sbfoshﬂétcﬁﬂgggrépb!%gtﬂngcd%ﬁblﬁﬁﬂU| ating the
transcription and translation of the antibody gene. Thé expression vector
and expr esrgtrgsﬁlqrmftlmmumelqbelmbghtané hedwysabnint genpeingompacdlbl Tao wpm;s ahe
expressi o ti bod %1cha| ene a e anti body

Th
e e horn ok s i o S it M S Prsf € REp Cypi cal |y,

bot h genegxmERidnnseiokEchriyODNAES: t@&%@ﬁgltwln\rﬁ@ﬁ@robnﬂﬁﬁﬁi andhe
anti body genes are inserted into t expression vector by standard nethods

(e.g., |iBeavwehaips OEﬁlﬁwnebmseplgfthaéﬁterh t pshhegyvy ebaipnare lgsprasicH biothg hgeine
f ragment v Q 0 i rict i are
present). @@Pmuigfgn#ﬁ, &3?6%ﬂ%?ﬁpﬁ Fg%%Iggycﬁggﬁxmgﬁﬁbaﬁggﬁﬁg%tégﬁbf t he
anti - VEG:W&[ﬁhlrbﬁﬂmﬁSh@intibbeledb@tﬁﬂ)@&dcﬁ‘&led h&tadapd msm@ﬁlaueloN(Ar can al ready

carry antrbody constant region sequences. For exanp one approach to
conver t i ngethedologtes atgaesed {a-pbiaia apfibadyghraiy aad tl%htfctrrlrl ge@%trwoawrrt%&twe genes
is to ins

constant - S e Tdo i KB RESIAN UREL ASnAMRE M. AORACIIRIT RN B8 0 Wi
segnment i 8s thpméﬁscnﬂ&ldynll\ﬂmikaadaxt(donﬂng, mabe@mMal).lah\lSanld Hdwgorvect or and

the VL se S 0. atr ly lin t he hin the vector.
Additionaﬁﬂgﬂh?lﬁlfg$h n%“m ﬁg’#eé §Bpﬂ% ggegsﬂﬁﬁbvéﬁtﬂt can encode
a signal P?o%do%elntmal%cﬁl%ioﬂég%t(ﬂ%s%@ el QﬁaIOfed;Ir herané PROMMIERIsBeibfe®m a
host cell. The antibody chai n"gene can be cloned into the vector such that
t he srgnaﬂ9%§pnddeUﬁéPhwnkEd 4.816.3%Me to the amino terminus of the antibody

chain gene. The signal peptide can be an i munogl obulin signal peptide or a
het er ol og{:ﬂjBZ]shgmwl emiﬁrnitimetﬁ bk aeti VEGE hlmitaidiqserpe sichélaf todrevacizumab or

non-i nmuno obull ot 0088 on to th nti bod chaln
genes, + hehigesne ﬁ%%f‘éé B otk SR i et epodiant s 1

regul ator S(/E%ﬁqaﬁi%&%s Btl%asﬁmﬁétrtb "b@lzacﬁﬁ%ta%’b?ﬁrz%ﬁ&'z%a@%uttfﬁﬁc Fbsbﬁl%e%?a! n
genes in a host cel he term "regul atory sequence" is intended to include
pronntersnmemﬁam@emeiaﬂdn@themte%ph@smﬂmdnmnmﬂh@mﬁehﬁhﬁhmsﬂpéwgam

pol yadenyl .at.j o nal s), that.contr he.transcri lation of
Phe” ant 1 padyiee Rty g2ale SeabiRBnby by ehgR R bhEO - Jak] fE por
exanpl e, bhmGRERIHREworERBE ofX P1RA @b dI @R Clfegy toNﬁ%&@G&ldcﬂve&?éy wlisgy 185
(Academ c Press, San Diego, CA 1990). It will appreci ated by those
skilled i bevaeizamabrelatedt ors renibizymabtelated” soqpeross amgar@é@métimer reedramiicdg t he
sel ection n e choice
of the nostiLffHEvEK, AEBRSCEaN TR ERREDE: B RHE RBEHEIOT SRR T
desired, etc. Suitable regul atory sequences for mammalian host cel
expression include viral elements that direct high | evels of protein
expression in mammalian cells, such as,gronoters and/or enhancers derived
from cytonegal ovirus (CW) (such as the CW pronot er/ enhancer), Sim an
Virus 40 (5VvV40) (such as the 5V40 pronoter/enhancer), adenovirus, (e.g.,

t he adenovirus major |ate pronoter (AAMLP)) and pol yoma. For further
descrrptron of vrral regulatory elenents and sequences_ thereof see

~ 2 a2 - A NN NSO ~ ~ 2 a2 A AN N A~ 1



[0089] In addition to the antibody chain genes and regul atory sequences,

t he reconbi nant expression vectors of the disclosure can carry additional
sequenceswoom4sx3isequences that regul ate replicati on @CTUSR0MWAEI00Y | n
host cells (e.g., origins of replication) and sel ectabl e nmarker genes. The
sel ectabl e marker gene facilitates selection of host cells into which the
vector has been introduced (see e.g., U S. Patents Nos. 4, 399, 216,

4, 634, 665ai¥ EGFLARiIb0dics, DINA fagnfxel cnebdiag the. ligho andk@vplchaintwipalgdal |y t he
sel ect abl e marker _.gene confers resistance to drugs, such as 18,

pur onyci nfCSASSES Elisa?lﬁamﬁs}rgT DA B et ohstip ey @ Bhcatonded cel I i nto

whi ch t hem\éﬁﬁﬂ{c‘aﬁm@éﬁs%é?ﬁﬁﬁe DN A 89&!91%1 em?thhgl@ig a%? &ﬁwma% URdogr  genes

i ncl ude the di hydrofol ate reductase use I n DHFR- host
cells w tkﬁqmemdm,tﬁoewam@lse$1egtheqqmﬁ§an¢rhsefqh@altnemtl)ona(H6Rt) hecmelmogeNe. (for G418

sel ection). For ressi.on of heavy chai n t he ressi on
veetor ( o) Sanbioes BIRETRR R ng A hE vaiile BB s AESu dupun Tr FRBE oot
cel | by stpdag dint e¢BNIRERimah E@mﬁﬁﬁé QUSciRIdambale; thealdek Mat,tE a0k gct i on”
are intended to enconpass a w variety of t echni ques commnly used for

t he introd?®k |S©wq§ﬁe@fd’geh¢m§f mauumlpelcal @t@ﬁksé,rlilﬁh itgem, @Lﬁcé)qp@ttin@mmfst

cell, e.g ecto tion f cLl hate itation,
DEAE— dex raﬁ1 f%%s $98ﬁ£%gg%fﬁMﬁ NPO%bg%ng%?gm%gégi 6}‘%Olgfexpress

the anti bMBleBlon221l"hlﬂ6dll98§hIQ5©d3}eeﬂd1 e9941$rurmrﬁmhmt p4:807- Ss@kaé y&téras host
cells. In certal n_enbodi ments, expression of antibodies is perfor med in
eukar yot i ef eashio§ whichqre incarnemtehherpidyy reteranse). 14 DN figaentsacrding 8if of a

properly BQJT\Q%‘E'I Wcﬂamﬁbﬁ%geco Y p@GLYifhaf Bk Eﬁgﬂyum@&measgmgg%@' I an

host cells preSS| ng t |nant anti Ies of the disclosure

i ncl ude Chndesd aklanshgnte@uamytagiidtisae lgbsrate ianatiantian gedorbR h&kld walg s,
described in U laub and Chasin, 1980, roc tl. Acad. Sci. USA

77: 4216- A5D0NC FRRECHFTHicghigeR diaruatival gpmept gicoding theaeEnifgg | n
Kauf man aggd§g@1 Rvnthd82.4 Mol . Biol. 159: 601- 621), NSO nyeloma cells, COS
cells, 293 cell gnd 5P2/0 cells. Wen reconbi nant expr ession vectors

encodi ng @@?E%&Ne AR fra %1}18%% PI%Jo(aﬁl CHA-VE ﬁos / Hl%ﬁtts a?ee(!)ﬂt%me# he

anti bodi e produce ur| the 8 a peri o
suf fi ci enthetk©DAIA fragrhents eatmee&stharmampmlhed@@tstabddyl recrorﬁlh&aﬂn @NAcel |s or

secretion of the antibody into the culture pediumin whic ost ceIIs
are gr own!CChRiflige AT SE2RRL tHEoPEEFhe Y EH err@ﬁwrg@n%ifp{}uhl é%gh ﬁpg

standar d g&%& &b FaB Yal el dn@lo B 5&9ﬁ§ getid SIB &k 'n?anﬁﬁﬂhtﬁaﬁ Q VE- b!rs‘@ﬁ to

produce portions of intact antib such as fragments or scFv
mol ecul esendodingsDNAdergiand t dmaattlvvlazrlmkbd anaogher Di‘éA @bgmentpamcédg reothere

within the cope of the present disclosure it.can

Glest r abl oPrneatah s B g o SPit PRt ol LRG0 Bl e SRS Fghe
chain or tifleedreavised i doRtekt, A0intddabdo BEarPiaedE twyBEA Bafmb@dyreof this
di scl osure. (3091] Recombi nant DNA t echnol og%/, can al so be used to renove

some or anm@ifsut:lhélaDm agrgodéid gegicnepsreneeded dytihofwa RAA frggmendneneminy
chai ns th@amles not necessary for

[0084] The isolated DNA encoding the VH region can be converted to a full-length heavy
chain gene by operatively linking the VH-encoding DNA to another DNA molecule
encoding heavy chain constant regions (CH;, CH,, CHs and, optionally, CHs). The
sequences of human heavy chain constant region genes are known in the art (see, e.g.,
Kabat, E.A. et al., 1991, Sequences of Proteins of Immunological Interest, Fifth Edition,
U.S. Department of Health and Human Services, NIH Publication No. 91-3242) and DNA
fragments encompassing these regions can be obtained by standard PCR amplification.

The heavy chain constant region can be an IgGi, 1gG,, 1gGs, 1gGy, I1gA, IgE, 1gM or IgD
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bi nding to VEGF. The nol ecul es expressed from such truncated DNA nol ecul es
are al so enconpassed by the antibodies of the disclosure. [0092] In

addi ti on,wbizbuvigsi2zanal anti bodi es can be produced i n whiPCh/tse@o0i0emey and
one light chain are an anti body of the disclosure and the other heavy and
| ight chain are specific for an antigen other than VEGF by crosslinking an
anti body of the disclosure to a second anti body by standard chem cal

cr ossl i nktomgtametdginds butBnfeanaih icatbatingmtd badil@S, adaGakemtdne raghcie For a Fab
expressin%ea nucl ei ¢ acid engineered 1o encode a bifunctional antibody.

[0093] | nieemeRiauntlsd aeie 4o \dlrarcadre P caarkc wsetesly linked to aiiothabodi es
t hat b'ndDM@@EM@QQR%%C&Bhgbgﬁﬁgerei?%ﬁanQ§LQ%n&Qﬁ”% i3 binding site, can be

produced by nutating amn i ues in the Iight chain and/ or heavy

chain i odi . i i i pi.nd two
anti gens, éﬁ%ﬂngﬁﬂﬁﬁglgﬁg‘%ﬁgﬁgé?ﬁﬁggZ&%égﬁﬁ@%ﬁgﬁﬁgﬁﬁﬁg%fﬁgléﬂﬁﬁgggbid
resi dues thuiii bencp@s ivphas y Fab lightechaint gegenbipopdativglysliikénd Bosvir-emodingal . |
2009, Science 323:1610-16%@). Dual functignal .antibodi es can be made by
expr essi ng N HuRioghes DA anqderyisnspdige iy st shin gopntant regienitli cThént i body.

[ 0094] Fo Eedh@ﬁ&%if Hﬁ’rﬂ&n ﬁglﬂrc‘ﬁﬁﬁi c%ﬂstﬁ’ﬁt r ﬂﬁgéﬁe-s\égec%:ﬁo?ﬂlt iinl?ﬁ’éjyrt g ee,t g

di scl osure, the host cel can be co-transfecte two expression vectors
of the di Kebgshra, ertaiel§91; Sequesctsarf Pestemd ioh fnmuhaagigaldh@irest,defth ¥ddion

pol ypepti and the se veci or engodin ipght chajn derived

ol Yhent 1 HS Bypitae o PR Sttt Sre eeoR L bl fORNeSEs U et abi e
mar ker . At%@iﬂﬁgh&ﬁkﬁnaﬁmﬁﬁﬂﬁéﬁm&?ﬁ%ﬁhs@ﬁ@b@@b&ﬁ@@b%@&ﬁ&n&PQQQ?S bot h heavy
and |ight chai n pol ypeptides. [0095] Once a nucleic acid encodi ng one or

nmor e por t popkfigiioan TAalightgham econstabiodgion sagbae kapradyr [fmbdaweansiaht iegiani ons or
nut ati ons, can be .introduced .into the codi ng. sequenc f exanpl o
Conar a0 RN eRfeih SEBAHREE i Ritai{ GnSaRLRRiaRy o5 eFes Wl SR L Sthoces.

anti bodi egndWi hencegiig BN Aftfapichty atOofch@ivER [irkee RS Moth@Ifraghichbadbeing af
di fferent subcl asses. [0096] The anti-VEG- anti bodi es of the disclosure can

al so be pfledblsdinksy eghemreding SiprnHag peid sequgnce E3lyrRemstrbthat Besdl piéd i n
Solid Phagg ggﬁgéﬂcgfca%yﬂ%té}ﬁ%s?ed a%%q:oﬁgguou% %ﬁl@le-chain protein, with the VL and VH
regions joined by the flexible linker (see, e.g., Bird et al., 1988, Science 242:423-426;
Huston et al., 1988, Proc. Natl. Acad. Sci. USA 85:5879-5883; McCafferty ef al., 1990,
Nature 348:552-554).

[0086] To express the anti-VEGF antibodies of the disclosure, DNAs encoding partial or
full-length light and heavy chains, obtained as described above, are inserted into
expression vectors such that the genes are operatively linked to transcriptional and
translational control sequences. In this context, the term “operatively linked” is intended
to mean that an antibody gene is ligated into a vector such that transcriptional and
translational control sequences within the vector serve their intended function of
regulating the transcription and translation of the antibody gene. The expression vector
and expression control sequences are chosen to be compatible with the expression host
cell used. The antibody light chain gene and the antibody heavy chain gene can be
inserted into separate vectors or, more typically, both genes are inserted into the same

expression vector.

[0087] The antibody genes are inserted into the expression vector by standard methods

(e.g., ligation of complementary restriction sites on the antibody gene fragment and
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The Pierce Chem cal Co., Rockford, IIl.). Variant antibodies can al so be
generated using a cell-free platform (see, e.g., Chu et al., 2001,

Bi ochem awdie010214¢R3che Ml ecul ar Bi ol ogi cal s)). [0097] @azasanoasdos VEG-
anti body of the disclosure has been produced by reconbi nant expression, it
can be purified by any nethod known in the art for purification of an

i mmunogl obul i n nol ecul e, for exanple, by chromatography (e.g., ion
exchange, vadté, o blynt qarltgation Enoyredyictadif itk e ﬁr@ienthﬂioﬁfotlﬁgerﬂsmdsﬁha A or

Protein G.selection, and sizing.col um chro ra ntrifugation,

di f f er ent fight 053%\6' qhafryseqa?msw%tﬁ? SR RO PATR9ARa OF Q}f- %%ér% g the
purificat f SichSal t Ldiany ¥} ep present
di scl osur gﬂg?g Orngrgerg}geonltcs %rééggg%%g% ﬂg)gy%gsget%n F%g:% qulru%gouosp%g %eptl de
sequencesogesprodsbdo h@m@rtmgihe ot &GS ¥ Dkanolviil scquehwsao fult-engthcinkibodit e
purification. q[009 solated, an anti-V body can, if delred,

be furtheB 580 iR @ ‘Bmtotﬁ’f}l’fﬁ?sé?ﬁ PEFDA eenF‘? E% YN B CoE %EBP?? ( See,

e.g., Fi SH%ﬁt,chhﬁ%hﬁﬁﬁw b8 §|f'éyp9é{ﬁf%1 QudBl tﬁ&thﬁénvﬁ §e\gm‘éﬁﬂlslx?bﬁﬁué19nmﬁé@l ogy

(W)rk and Burdon Bl sevi er . 80), or by gel filtration

chr omat ogt%tbhﬁfbwgalegﬁ@)ewm@nm W@tqr@ndmhﬁ YPH@gmtmﬁ ORI atveynlinked tQJ\dﬂ@s al a,

certaln chbosemen ey me Sehlorl oy BouilE e e e netr S hald

certain biedt@diag@hcateta sgral pSptideukd faslitaRIR&rétitg Ifthdadoag chinfldn0s

rani bi zumab for binding to VEG-F or neutralizing VEGF activity. [0100]

Accor di nghgst celh Eag %Imhedﬁ AR R pREaE, be&#ﬂqedVEGﬂlanﬁCF%éHﬂb@abtﬁle siggaldi scl osur e
t lity t

conmpet € }"’géﬂ%b:@nﬁél ngeéggﬁggg; &Wér?h%q%?n%odf i Elﬂ!lea%EfPanY géi:e ﬁ{%‘f‘mgﬁ! ity to

conpet e pe tes using a c fion as In one

exanpl e opemide@apdt bt lmmm(@alyuhn\ﬂfgﬂél p@tﬁidkbeaadteaﬂbgnw smhl gbpsde (zaac,el, e. g ,
a mcrowel | pI at e gy contacti ng [ plate with a solution of VEGF (e.g.

at a conc¥St4lACPEde Bpm £ TongMUog OB giRLFin ght at 4C). The plate is
washed (e. 0.1% Tween 20 in PBS) and bl ocked i n_ Super bl ock,
Therno Sc {(ﬂm In additrpactertle antibody chain gpnasythe rwmﬂwng PRI HGCRRDRAAC of

bi oti nyl a ) i nyl ated
rani bi zuma H p%g%& ageglﬁgdéé r% ﬁ%%r% %Olﬁgﬁlé zurra O%Eigeut lbgzé}égﬁeaq%ay be)
(the "ref gemme & hasitce oy tepn mgmimtbnyrsgqlwnba:” Va@EEndeditd bathde(frdaotetsest

ant i body) %tl body in serial, diluti on at a cor‘icentratl n of 2.8
[tg/mL, 8° aP?ﬁ)S?ﬁl ot§gr Qg)re[s§16pr9951tr(plr§: ﬁql@\(@ g., polyadenylation signals) that

control the transcription or translation of the antibody chain genes. Such regulatory

sequences are described, for example, in Goeddel, Gene Expression Technology:
Methods in Enzymology 185 (Academic Press, San Diego, CA, 1990). It will be
appreciated by those skilled in the art that the design of the expression vector, including
the selection of regulatory sequences may depend on such factors as the choice of the host
cell to be transformed, the level of expression of protein desired, ezc. Suitable regulatory
sequences for mammalian host cell expression include viral elements that direct high
levels of protein expression in mammalian cells, such as promoters and/or enhancers
derived from cytomegalovirus (CMV) (such as the CMV promoter/enhancer), Simian
Virus 40 (SV40) (such as the SV40 promoter/enhancer), adenovirus, (e.g., the adenovirus
major late promoter (AdMLP)) and polyoma. For further description of viral regulatory
elements, and sequences thereof, see e.g., U.S. Patent No. 5,168,062 by Stinski, U.S.
Patent No. 4,510,245 by Bell et al., and U.S. Patent No. 4,968,615 by Schaffner et al,,
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buffer (e.g., 1% BSA and 0.1% Tween 20 in PBS) is added to wells and pl ates
are incubated for 1 hour with gentle shaking The plate is washed, I[tg/nL
HRP- conj wyatet/8822ept avidin diluted in ELI SA buffer is a&daas0/0smeh wel |
and the plates incubated for 1 hour. Plates are washed and bound anti bodi es
were detected by addition of substrate (e.g., TMB, Biofx Laboratories Inc.,
OnMngs MIls, MD). The reaction is term nated by addition of stop buffer
(e.g., Bi 0By 5 aplitRevigehd sntibBdpthaih gbossand r¢g@batdmGequedatsndr rbddmtsnadyD) and
t he absorbance.is nmeasured at 650 nm using.m cropl ate reader (e.g.,
VERSAnax, “NBFet ‘?Ftolfﬁa%r tg%gl,SClSﬁ}Hﬁ;‘i%FaéTy %ﬁb‘t.loné? PAAERShSUBRhAT T8 Ehpet i ti on
assay can ] t it t b anti body of
tHak ugﬁedﬂégﬁéimbﬁ of BRtveERIRLhdst EAR ngg% %ﬁ%@s Jp r%tchno\ﬂ!i%d

t he di scl osur evacl zumab or rani bi zu exanple, in certain
aspects, sdectahit maxkeGecmst iThodyleitablaswukascne fagfleatenséecint bbhaby cellsdnto

bevaci zunmab. or. rani bi.zumab i sed as a test _anti bhod {tionally,

ot ead oP NS T & e Do PG sov i VeerP i ces i Sl e es of
cel I (foraexammd o1 manmE! A £el) For banghé tipitalsoic R 48R matkdigend Or mat s
for conpetition assays are known in the art and can be enployed. [0101] In
vari ous epddelisesiitance e dengs. SuUEGFGA R ipbeayy o, Hasticdin bygomysir@duces t he

bi ndi ng of_ l.abel ed bevaci z of. rani bi zupab, by .a east «30% by at | east
20% by are DU AE A B R Shich 3R, Vs TR b Phod GRTL S kst a5 by
at |east Qf8tatlly matker @asds ikbide thy datydioFelate 198%aE (DYIFR) pefic@at @gen I angi ng

bet ween an)£Jr of the for egoi ng val ues (e.Tg., an anti-VEG- anti body of the
di scl osur PHE g hegselnwithimedhaiiexate spispigreampleicaeipplanddhorea ganchfor §1d8 by 50%

to 70% ti - i j C i of 0.08
g, O oy ik dpirn Bl PG hadp iy PcRPRSORE SOOI O 3¢
concent r athodingahgheyyhat Wwebkinchaimg iofraislfietddanegohasg calBbyussndaed gchnigtesa
concentration ranging from2 [tg/ to,10 [tgl . [0102] I n  other

enbodi nent & Vﬁé%%?%ﬁﬁh%mla et areclsaasl et AgVI8F ¥Rkl ed
anti - VEG:te%HﬁihQ&%nﬁﬁoﬁl?ﬁséﬂl‘ B RIS RMoRDF & éﬁoﬁ%A%to%tprl)@éticﬁg% by
at | east 60% by at least 70% by at |least 80% by at |east 90% or by a
per cent ageukeaygicrigstetlwegn ckntyomiratide lipoliceigmi, ng cal-plessph@e grecipheuaci zumab
or ranibi educes t.he bindj.ng.of a |abeled an anti-VEG- anti body of

t he di scl @% ({?iﬁtr%b%qsgec%%n%ﬂlkﬁevaci zumab or ranibizumab is used at a
concentration of 0.4 [tg/nm, 2 [tg/pL, 10 [tg/nL, 50 [tg/nL, 250 [tg/nL or
at a concg}wphltil%ﬁ_oﬁsﬁ%[‘ﬁﬁ%rf‘gpl%?é% &b@@ﬁﬂgjﬁbewf t%%@lS?la?lgaa} HYy RIkeYOtie 0, at a
concent r abiofydiROLGILT APl Ghsdinend ubtAliBh bt andtB4RSLs AchrePhbEt
aspects, an anti-VEG- anti body of the disclosure inhibits (or neutralizes)
VEGF act i vikayydtre calls, angenahmiahavhast oclbss Sayptims Ligdercion of kiprqpedly ifpldedt i on or

|l migratjon. For . le, | nbodi nent, the, VEGF, activity. d
°5 | naucr PishogpusoeEnBl RuFe abfhod BRI EROTR iR i cobar syt ot pool
of Qn et tRlrecordfRbht adtibddilof k&R 0B ind RIS Chinddd Bnstel DvBRAITHRD cells)

enbodi ment, the VEGF activity assayed is induction of EC mgration (see,
e.g., the(ngluging RHER rGtlQrecHs slascripedinbdrubiantChised 1880, 1Drem dNagh Agad., 2007,
Nat . Protgc. ;& )+ In speciftiG e bment, an antj-VEGE.antibody is
tested ort KT PedaPBEe DR RERGM TR My W deicBE B

sti mul at edabfmavEad Shaeh, desnaabll Basli 89601 -6219MS) thiyelohitefls,at@s$ vslld, padiced by
VEGF165 in immuortalized bovine retinal endothelial cells (Deissler et al.,
2008, Bri £¢lsand aiRrhgellss WhysherpearpRinay yxrrosseovasipsy enqodingantibedst gpaes arc

enbodi nmen t i i V f: VJ i gaﬁ@y S| eporter
assay (seEen;trotéiEge.d?ﬁ orhnohé?&gﬁ&,t 9‘%&0@%&?@ dcl)%gl af:réépfogu ar rr‘glgtélgl? F?%i I?OE%EI letin
26(4) : 417edB fana pttidd ofRAhentffidont t6 all8w,f82&)prespidh 04 fhe@nhibodyf mrth@hesstf or VEGF

neutralizatjon assays are known.in the art and can be | oyed.
celis or secretlgln ofa[[le antibody into the culture medium in which t%g%ostyceﬂs are

grown. Antibodies can be recovered from the culture medium using standard protein
purification methods. Host cells can also be used to produce portions of intact antibodies,
such as Fab fragments or scFv molecules. It is understood that variations on the above

procedure are within the scope of the present disclosure. For example, it can be desirable
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[0105] In various enbodi ments, an anti-VEGF anti body of the disclosure
neutralizes VEGF by at |east 30% by at |east 40% by at |east 50% by at

| east 609%vOlry10z48328ast 70% by at | east 80% by at | easPCIVER010/039999 a

per cent age rangi ng between any of the foregoing values (e.g., an anti-VEG-
anti body of the disclosure neutralizes VEGF activity by 50%to 70% when
the anti-VEG- anti body is used at a concentration of 2 ng/nL, 5 ng/nL, 10
ng/ mL, 20togdnstect Hhdst [ctlfAvith, DNA&n[:(b(gﬁthuhei thet Igghtrchaii of thg/hehyy chafrt @unl, 10

[ig/m, 20 [t or .at ce t.ign rangi ng between any of the
foregoingnW§¥%@g#@Ea@1VE§%‘ éh%@' ﬁ% RS &Nngi ng from1 [tg/nml to 5
[Tg/m). [0106] In sone enbodi nents, an anti-VEGF anti body of the

di scl osur €494] cqr@@@,@nt@NAft@ﬂhaol@gy 6#1F else by Bsedgo sermoyeors aspflettioe, at

| east 0.9 vV st

o3t or DO PRt REL o 8 i FRREqrl R P Shacihot e 6P . () 4
as effect bﬂldlng&b Vmst TRe nolcdulas cgirtsed fros, suah tlugastd BNAOIndlcaslcehifcatdol ve,
at least 10-fold ef fective, | east 20-fold as effective, at |east

50-f ol d a§nC€P¥Pé&i68\§Pé” hepntib @9&%0%@ disslogues ef fective, at |east 200-fold as
effective, at |least 500-fold as effective, at |east 1000-fold as effective
as bevaci A98RbInsddition. bifunghenalantihedies ean be nvedugedm whichioag ihagyysand onc

ef fect | vengnsyah DEHt altoal BPERLSIALE: APRISS LAVIBR ALirgni bf zumd

rangi ng goi ng val ues to 5-fold

as effect speelfa:sfoberv almgku etter etannNADG B bz @reablinkingart ﬁﬂtﬂ)oﬂ}b obefdddctbsag to a
effective as bevaci zumab or ranibi zumab, in neutralizing VEGF). 6.4 KINETIC

PROPERTI E&scond anfrjodypestandaidsbemies! srostinkinginetaeqsaitiiuaations! ﬁ%trrhogleStCﬁ%

anti - VEGF ff for
A 2@%@10?%51%?%

di scl osur t s),

i ssoci at [PSa3) B SREE b CotRSRR bl JRelEE GuPRIE P2 iRy s SBAERER hn
val ues), dm&&ﬂ@liralhtedmnﬁgﬂﬁlﬁsﬁﬁg the (ihe Bﬁﬂdﬂ%&)teﬁm/bérprd)@ﬁ@d Yahuesginglamiv@r i ous
enbodi nents, binding constants for the interaction of the anti-VEGF

ant i bodi eacidiresifugeerthe ightghein androrihsaveshaing RES: I vaipus gribadienssits hin
resonance Re'e3

6000 C kit niBRESY BhlGinl Bd iRt Ath K HERISAA VLA BE PRy e
sel ect ed fmutannghenifi@hdidvisidyce mbthd ipomepitesy of it @Bligdnrbiadispeitd Bostrembodi. ment |
an anti -V nti bo di scl.osure bi nds t.o VE a kon of at

| east 104% %Clea@e %aﬁﬂ{lo @ﬂo‘i%@%ﬁ%%ﬂﬂﬁ% &t C%‘%‘ rmiﬁﬂay SPrSERLL 5 X
105 Ms*, nﬁ’élelk%@lﬁten Qi@etMi% encBHe h @aflspecitlc #pody! - 15 at Teast 107 Ms', at
| east 5 X 107 M| s-1, | east 108 M s at leaSt 5 X 108 Ms', at |east

\%glgug/y ?ehﬁf%}"’gBQ %Jé&'ﬂa&f xﬁ{%ﬁgﬁﬁfi Q]‘%f %i%% o@f%fthgfd stcf&%xfe%g%étng

cell can be co-transfected with two expression vectors of the disclosure, the first vector
encoding a heavy chain derived polypeptide and the second vector encoding a light chain
derived polypeptide. Typically, the two vectors each contain a separate selectable
marker. Alternatively, a single vector can be used which encodes both heavy and light

chain polypeptides.

[0095] Once a nucleic acid encoding one or more portions of an anti-VEGF antibody is
generated, further alterations or mutations can be introduced into the coding sequence, for
example to generate nucleic acids encoding antibodies with different CDR sequences,

antibodies with reduced affinity to the Fc receptor, or antibodies of different subclasses.

[0096] The anti-VEGF antibodies of the disclosure can also be produced by chemical
synthesis (e.g., by the methods described in Solid Phase Peptide Synthesis, 2™ ed., 1984

5.



[0109] In another enbodi ment, an anti-VEG- anti body of the disclosure binds
to VEG- with a koff rate of 10-3s-1 or less, 5 X 10-4 s-lor less, 10-4s-1
or | ess, BOX0WOM8231 or |less, 10-5 s-1 or less, 5 X 10- @sTAIS010/08939
10-6s-1 or less, 5 X 10-7s-1 or less, 10-7s-1 or less, 5 X 10-8s-1 or |ess,
10-8 S-1 or less, or wwth a koff rate of any range between any pair of the
foregoing values (e.g., 5 X 10-4to 10-6s-1, or 10-3to 5 X 10-5s-1). [0110]

| n anot heThe ek @iesnticalalo. ARGA{OAETH. arN drladyntibbdick eardalse bo gereeatdd mgisg t 0
VEGF with a KA (k of f) of | east t 108 M1, at least 5 X 109
M1, at |éa§14 ﬁfBPB“!WT (ke © e chiai 2955@%& opgja t91 2 (Rpals Mplepwlast 5 x 1011
M15 at | g )3 M 15 at least 5 X 1012 at least 1013 M1, at least 5
X 1013 Ml a% | east 1014 M1, at least 5 X 1014M 1, at |east 1015 M or

5 X 100 1002 DB A7 SEE R0 ofE o Sloshit ot RESHRb A B el Fuhn, O

enbodi mentgyredivnaitichn Ve At b}bﬁ@ymethocﬂ Reowhh acthoattifer ﬂmrtfd:atmooﬁ/m Wi t h a
KD (koffi kon) of 10-8 M or, |ess, X.10-9 M or Ies 10-9
10-10 M ofmpaaeglobwinmmolgeye, fPfe@sampée Ry rhromatpgraphy @%, 10118"0%“&54 af ﬂéfss 5 x

10-12 Mo atltlgélﬁrly %g _ai}_fﬁn% 8f Vteﬁ?safté P%%té‘lg Pg-ér MoRin bes%Fe'ctlclrQ “ahd SMr%r I ess,

10-14 M or | ess, [ ess, - Mor less, 10-15 | ess,
WI th a KDc@hnlarqu’rmtggapi@t)vmtrlfaggthnadlrffem‘nnamm‘mhwgm Inganyaitbestandam. | 5 X

-9to5 X 1 f b th kof fj.ko |
det er?n ne@cg’ir‘qg%éoé@ %}ﬁcaﬁ%ﬂﬁrpﬁlqsﬁ$ gﬁ E%EB&(? 8‘%@ hf\éagu,e 'S
ELI SA, i spidiaf iRkldsiitlor Eia@meh@ iR bdTRbA Ye ElstEho hé[tleﬂé iﬁgﬁmpeﬁﬁﬂd@rl zati on

assay or any other biosensors such as Bl Acore. I'n Sonme enbodi nents,
an ant i - VE@eerass dpssapedhereheordithasiviss snewhiimths artgo agraiifighiidsi.t s t he

bi nding of VEGF to a VEGF receptor (FIt-1 or Flk-1) at an I Cso val ue of

| ess t han[@98] Oddc rsiMatdde ais anth &l GHOahtibivly tas sf desaed, Be Xurtl®s pnivfied, ess, iyhan 106

nM | ess n 5 X 105 . nM, | ess than 1 1 | ess t han
ok v B heandies 1Y dhfrg ek e og- Fhoy Lg@r%tﬂafﬁ@%%qfeszmnm | ess
t han 100 BMchEﬁ%%t&%M%fécﬂM Bicﬁ@?y (8’0@1'1& & B’!Mioﬂ %§§ El"s‘é’sﬂeﬂ@%dyl or wselt han
65 nM less than 60 nM | ess than | ess nM | ess than 30 nM

| ess t hanﬁilt&tlnmchm@%ogrm @r Hierdexd’s 76 hawﬂmﬂPhMmdc&BI%Wth&ﬂmlal ess
than 10 n s than 5 nM less than 1 nM less than 5 X 10-1 nM | ess
t han 10-1 ess than 5 X 10-2 nM less than 10-2 nM less than 5 X 10-3

nM | ess than | e -4 nM or with
an | Cso of any%gangg%é&é@ﬂ%piﬁﬁ% Qﬂ&l}l’g é)&giﬁémﬂf% g., 5 X 10
t050 nM Q099 pIMMMrtath EmBodlBesiNhe aﬁtﬁwcqaﬁhtiwdﬁ@aﬁufe%@lscﬁcsﬁwtﬁwgeﬂtaﬁn met hods
wel |l known in the art or described herein, e. ELI SA. [0114] In other

enmbodi menb®logignl aeftvitissEachas cpmpelyngowith h@vamz@mab@u Fasilyzyraab fos byEars tand

neutraliz bi oassay (e.g., EC proliferation or
m grati on)%}%qﬂq%n&%kéﬂél%v\é%@;wﬁ%gs than 5 X 107 nM |ess than 107 nM | ess

than 5 X ss,. than 106 n Iess t h s than 105 nM
ooe Chantt0ar Xogordi, Do mmeRR. A lerr int Bt IRPBEE Lhon 103
nM | ess t:dﬁﬁﬁeté“%hl&zaammd&%&aﬁlb%mm%Mdlhgso'stmm 19 Mty tkessmpdan 80
nM less than 70 nM |l ess than 65 nM |ess than 60 nM | ess than 0 nM

| ess t hanfadiniing 1oe¥EGE ivam bg Gesisfiusinggiscontighitiomasspy. Ineans expmplexd anM | ess

than 15 n l.ess a SS than 1
nM | ess %mf?ue%ﬁloﬁ %yi% &;FNF gé@e??%érﬁg %5 %@d Q‘Maclees% é}ogegf(ﬂaéé | ess
than 10- 2cétvhctingsBe plagnvith é(sdlﬁ‘méh MWEGES8 gt hﬁzﬂcd&eﬁtrdikﬁl dfagg/mhan PBSX 10- 4
nM or less than 10-4 nM with an |1 Cso of any %

over night at 4°C). The plate 1s washed (e.g., 0.1% Tween 20 in'PBS) and blocked (e.g.,

in Superblock, Thermo Scientific, Rockford, IL). A mixture of sub-saturating amount of

biotinylated bevacizumab (80 ng/mL) or an equivalent amount of biotinylated

ranibizumab and unlabeled bevacizumab (or ranibizumab as the case may be) (the

“reference” antibody) or competing anti-VEGF antibody (the “test” antibody) antibody in
serial dilution (e.g., at a concentration of 2.8 ng/mL, 8.3 pg/mL, or 25 pg/mL) in ELISA

6-



bet ween any pair of the foregoing values (e.g., 5 Xi07 to50 nM or 15 nM
to 5 X 10-3 nM. An exenplary neutralization assay that can be used to
nmeasur e tWe 200338228 an anti VEG- anti body i s described i RCBASRI10/03928 bel ow.
[0115] In certain enbodi ments, an anti-VEGF anti body binds to VEG- and
inhibits the binding of VEGF to FIt-1, FIk-1 or both, or inhibits VEGF
activity in a VEGF neutralization assay, at an | C50 value of between

appr oxi mabeffyr (& gpritaB8 Asgadr0oi Mateeh 20 In PBY) isladdsproiélisandpiback arent s, an
anti-VEGF, anti body hinds.to VEG: and inhibits th inding of VEGF to FIt-1,
Fl k-1 or Bwha,teﬁgorilrhﬂubw S@&@ﬁgviTthﬁ pﬁ)%%%w Hegtrla Pt beadsay, at
an | G50 valug, alinldGhWeen FEds RMu@RMiskA8e1M ea@@%@ﬁ%ﬁ%%&% At My

bet ween 200 pM and 5 nM between 300 pMand 4 nM between 500 pMand 3 nM
bet ween 756urpMlaechar? wakhedoadweend dntrijvidess dve2®detddtedy wdbmorb@supMrand 40 nM

DTN or Gt FRBH BRSPS i@ i A MR- AAb rERor ReCFTR U Phg
val ues (ea@itionOf 9B berr&Qe. .MBi@FX7§%RM_1§e‘ﬁtS,2BM Lab&&ibBiks [t a®ingi n aspects

of the foregoi ng enbodi nents, the 1C50 is neasured in the presence of VEGF
at a conc®htls,adbpandtheebgghanaris 0e@0sdiankP0 omosingvnicoodge feader @.g. [tM 0.5

[tM 1 [t L 0 [tM 30 [ 40 [ 01 601AM _ 701AM 801AM
901AM 10%@‘%&%@“@%&%& 5, %Me’s@%ﬁm rla@%i%ﬁ%ﬂ%@%&éﬂm
9001AM  1640alfd B4 @edad tedt ERMEIAbA BEtwRBN ah adi W BGINgaitaay veer dadtyospa andof t he
f oregoi ng_ val ues ée.g. ,..0.01 to 50 [tM_or 10 [IiMto 100.{}“\/1:. %0117_] In
certain eh®tdizdarb or fanphizwnshethar cypapler i eeaipfaspests tha 6y EGE apkbody is

di scl osur r r , i 2t | . VAaL| F r of
Fani bi puncs s *a SAHeR R an beIPRAE br L BANE: hlsed BARLEMIBRIE o
ant i - VEGFAdditioheltky isteatdlod soliubiel VOBGF embinbidac-bounEGEGH dxipreasddam that e r angi ng
fromapproximately. 0.5x to 1000x of the kon of bevacizu or _of

rani bi zuné}H,fa%# iRy cxamp e st ul[@dﬁ“i‘? sl s RERE o

" ani bi ZUmBbnpdtideAhs Qs GroA%iualin llEurkay @h vR@kRkieumbd or of rani bi zumab, a

kon of 0.9x of the kon of bevaci zumab or of ni‘bi zumab, a kon of | x of the

kon of be i Hf?ﬁ ani.hi . f

bevaci zung(ﬁl%gf 0 }Og‘ﬁfﬁlfb%%lﬁ‘{a%’ é&’%ﬁ%\%&?] P}IQQI;EBI(% 8{1?{1% dlgsglnotsglg r%@&'ggfhze umab or
of rani bi bindaly, ofdabictnl afvadizidratodr ahidiuarab by abEdst@024 gt toastof0%,ayidoi zumab,
a kon of 1.4x of .the kon of bevaci zu or of ranibizumab, a kon of 1.5x of
the kon o eaﬁépg/bibiﬁﬁﬁésﬁog/bfbyraé%aﬁﬁ ey 2t SeariohP e rbyiat Fesst Vo yertilGAst of
bevaci zumgky.of,, 6f 1§ 296D & GnkQB rfoif O @ e dl iy ki Sfor QBUACIAYRD Or of
r ani bi zurrag, ’ay koﬁ o? 2. 2%% fertﬁe%kén g(l)%(%evgci zglr?gb ororo I?gg\tli I zumab, a
kon of 2. Bxg oin aieVEGE aptibbéywaitthz drsalosar redfucesithic himelimmds laleléd” of 3x of the

ko" of beyaci zumap or af. ranibi b ko" qf 4x he .kon .of bevaci zumab
o of 1 onPRis RS ohandinbRR S aRao foter Heai T bR RRR BT .
a kon of Zem¥n@dtiontF KRS DeMAGIARUMRReEL, 0l [AALPSF HErRdY,, 180 IﬁgﬂnIQBr #Ox of
the kon of bevaci zumab or of ranibi zuma%, a kon of 15x of the kon of

bevaci zunagorsengitigraah@ing bawisen ank ohthe foregxing falupelekgrat gfconeonsigiioumab or  of
rani bi zurrrflatl)1 . fko% of /rg?)% % tnﬁkon of bevaci zumab or of rani bi zumab, a
kon of 75X g* 'he l%d*r% Ot Deviei zu)rrab or of rani bizumab, a kon of 100x of

t he kon o ci zumab or of rani bi zunab, a,kon of 150x,of.the n of
bovant puml 0 e AR TR AT o 55 me h e P L. or
of rani bi FBERA anf-\KABF @ik e diffodtRNbyPdt IBRY 3G 2Rk 50%,, by 1Bisg umab
or a kon rangi ng between any pair of the foregoing values, e.g., a kon of
2x- 75x of 6@hebkarlcat 70%y by hizlaasa B0bx by ht leagtiOBYz anbba perckesagofangug100x of t he

kon of beyaci zumab f ranibi,zumab, ;a kon of 0.5x:1000x of the ko" of
bovaci zonBE et TR o the Bt PhETE - v e SR bR ridhsbeife

bevaci zunbfdiig difa 15 DAZAEYE Gt tibd BAdBhe Hiclosurt By F0edom s, an
anti-VEG- anti bodg of the disclosure binds to VEG-F with a koff rate ranging
from 0. 00bsVacEuUBRD gf ranHuzypal is gscdienonsentiaton pf & neapb-n? pe/mdb, 10f or exanpl e

a koff of 0 i . i.pi of

0. 005x of PO B0 Rk eS8l Ol SPEYBRIAHITRN Bhe flh bEAUCRMAIPR. el OF

t he koff oflubseieac,azaraicentratidn raaginpifiun®pg/nal kofd ngnld. 01x of the koff of
bevaci zunmab or of rani bi zumab, a koff of 0.025x of the koff of bevaci zunab
or of ranibizumab, a koff of 0.05x of the koff of bevaci zumab or of
rani bi zumab, a koff of 0.075x of the koff of bevaci zumab or of rani bi zunab,
a koff of 0.1x of the koff of bevacizuggb or of ranibizumab, a koff of

0. 25x of the koff of bevaci zumab or of ranibizumab, a koff of 0.5x of the
kof f of bevaci zunab or of rani bi zumab, a koff of 0.75x of the koff of
bevaci zumab or of rani bi zumab, a koff of 0.9x of the koff of bevaci zunab or
of rani bi zumab, a koff of |Ix of the koff of bevaci zumab or of ranibi zumab,

Y Y Y a - Y b1 Y Y Y 1 N - - e Y



val ues, e.g., a koff of 0.01x to 1.1x of the koff of bevaci zumab or of

rani bi zumab, a koff of 0.05x-1.25x of the koff of bevaci zumab or of

rani bi zurwib,2080/8f28 of 0. 1x-0. 9x of the koff of bevaci zrearSEI10059029

rani bi zumab, etc. [0119] In other enbodi ments, an anti-VEGF anti body of the
di sclosure binds to VEGF with a KA (kon/koff) ranging fromO0.25x to 1000x
of the KA of bevaci zumab or of ranibi zumab, for exanple a KA of 0.5x of the
KA of bev§dio3piedthoraspécts, aniabii AUDGD antébdd ob theldisthosued inhibéts Kéy rahitrbléacaci zumab
or of ranibizumab, a KA of I.x of the KA of beyaci zumab or OI rani bi zumab, a
KA of 2x SECTRSIY 8t & Bgsel UHKB 251y Susih G5 AUHKET 08" RACTH MAGAN £ he KA
of bevaci ggraf KoY b : g 1 b or
of rani bi o e B B e B et B ARl
KA of 20xcdl (‘“Eh¥) paliddratimv@ed, zwgglvotorolaff Qinai &, 20060, Beol kBhanh. 2305326504 he KA

of bevaci r of, ranibi,.zu ) of. 40x of t.he .of aci zunab or
Of ol SHB Lk BMBBUTHIE the, PERF R il APl it ot K. Ak RD, O
KA of 100%c@fe.g e iAvidl LRYACIsZBtRS! Rfscriial JTLA4HFRR o/ 2000, Rbt. PRA¥C.0f the
KA of bevaci zunab or of rani bi zumab, a KA of 500x of the KA of bevaci zumab

or of ranlBR2uwdab, Ina gecior cmbosinggt,tahantA HEF paiasiyzs reatsd dor the abiipy toi zunab,
a KA of 1000x of .the KA o vacl.zumab or ibi zummab _or_.a rangi ng
between afty s prolbERL Rl s N Rk TR e Sy VR AR R i kS, "D e
KA of bevagicdoipidtddiis iafludedbyV EGRRDIn ignnotadized ¥oviRO%tiahl dndethkital@Ells

bevaci zumab or of ranibi zumab, a KA of 10x-20x of the KA of bevaci zumab or

of rani bi doeister eaakeR09B, Brtisioloustal phepkthaksrolegsy XS ¥k i YesranptisT bi zumab,

a KA of 2x- d . : : . i hi r al ue or
range tha?mggdénﬁét’g%ellcu gﬁgeaélgﬁégmt e lgﬁglésﬁi S{?%? qufrn gté er%? %?eggf%ggscf%her ei n.

[ 0120] I negt, Mahne rbaidi2085t Biplogivah&t PhavizéFeud cdl iBubldsin 06(4) Hé7-A0D aad dssir e bi nds
to VEG-F a_KD (kodém%r? rsngi ng fromranging from0.001 x to 10x of the KD of
bevaci zumBHBYNG fm)zumab, for exanple a KD of 0.001x of the KD of
bevaci zumab or of rani bi zumab, a KD of 0.005x of the KD of bevaci zunab or
of rani bi AUR4bOther fpymsts or YECRHReutslz{DNGHs A6 pEedinpUmeD sy arband-aamibsi zumab, a
KD of O. Og% Rfed he KD of bevaci zumab or of ranibizumab, a KD of 0.075x of
the KD of ~bBVaci zumab or of rani bi zumab, a KD of 0.1x of the KD of

bevaci zu of ranibizumabh, a KD. 2x..0of 1t D of bevaci,zumab or of
oot o o8] 1l B0 PSR, & K-S iRl b sR BRI AGETaY °F RD
of 0.4x ofVHOTELKE 18dst BEMaky ZUBRD40%, BY aff 188Kt BOZUBRE: least KB/ by @t o¥st ot he KD

a
of bevaci zumab or of rani bizumab, a %;D of 0.6x of the KD of bevaci zunmab or
of rani bi buntlsast §0KpbH At Igast R0yt of hea REycentagripaeing bagtecaanp pf thedpiseeitgab, a

KD of 0.8 f j. . i.hi Q?Eﬁ" . of the
KD of bevg%lﬁésu% ag ?mngﬁgﬁ?t #ﬂ;u ,t&gidl%go%l?gk%%p eEﬁgﬁg?%be@’a%?@zou mab or
of rani bi zuTek) whcrkiBe ahti-MEGF aiititoldg idd3edfat bevaehzaticalof@ ngdh Ly Anpmlzudab, a
KD of 2x of the KD of bevaci zunab or of rani bi zumab KD of 4x of the KD
of bevaci Eﬁﬁﬁb%gﬁgmf%ﬁyg@u@g%@%é Y M, ktggIFL’t%légWé’ég“S/é%lac%ozurrab or
of r ani bi RD.or & KRREdAonhndiREbIRG! wBLYARL FHERANOTalls (30iPhzUTBb or a
KD r angi nég@gf’v%en any %éﬁgr no%m%'{l% ﬁ?eg%ﬁg val ues, ée).ag. ,S(g' KD of 0.01x-2x
of the KDcafcehtratmmirangmd from bfig/mdnioti ggimdd, a KD of 0. 1x-1.5x of the KD of
bevaci zumab or of rani bi zumab, a KD of 0. 7x-4x of the KD of bevaci zumab or
of rani bi peEpIn o mboddmixs,2in mti-VHEFKRtibddyhefthe dizcioBlre o at dfast @Rifblidz umab

or any val ue_or. ran that can be cal culated fromthe kon and kqoff rates

di scl osed®heffestiye, ({-%}i]ﬂs Pﬁe%ﬁeaté?ﬁ%b%l%@%%aé,effraﬁ%% l-evté;fogéfﬁsw 8Vf t he
di scl osur j _ i nhi:bi4s Fndi 3 2 | k-1
or bot h, gtrlgéﬁsgg? r%?cli ézlsgec%:eﬁg{;%g% %\glét? yi%%tl@/%da—‘f éz%’? 'Vé;’%t g&g}fﬁ lggs rggf%]cgtlljvﬁ’gﬁf rom
0. 001x t olchfnl-falld aheffdoGse avicabeS fdd auefidztive, adfcastalti-old sl ctivgrat Bastnpl e an

| Cso of O of .the ICso o aci zunnb or, of . ranpibi z h, an, | Cso of
0.005x of 20HRA EEBtg en il ST SoF e Petien e BRI & EtReBse 6 190 1x o

t he | Cso Q()O-Rﬂ&%bﬁé&@@za{%ﬂea@{ 50021 PAZTRBy e, A0 1h 6519005014 Q2K &fvetdie | Cso of
bevaci zunab or of ranibi zumab, an |1Cso of 0.075x of the | Cso of bevaci zumab

or of ranbtiazimmieb oaranildswundf at@eutralidfing WEGFCsohayfingymnef€icivensls dr  of
rani bi zunmab n. | f .0.2 f the | Cso of., bevaci zuna r of ranibi.zumab,
o &l ol ing PG botd g Boyde St a2 RH R R el an Rl RE 2 O

0.4x of the |ICso of bevaci zumab or of rani bi zumab, an | Csoof 0.5x of the

| Cso of bevaci zumab or of ranibi zumab, an 1 Cso of 0.6x of the |ICso of

bevaci zumab or of ranibizumab, an 1Cso,f 0.7x of the |ICso of bevaci zunab
or of ranibizumab, an I Cso of 0.8x of the |ICso of bevaci zumab or of
rani bi zumab, an | Cso of 0.9x of the |ICso of bevaci zumab or of rani bi zunmab,
an 1Cso of | x of the I Cso of bevaci zunab or of rani bi zumab, an | Cso of 1.5x
of the I Cso of bevaci zunab or of ranibizumab, an | Cso of 2x of the | Cso of

I A~ fFf oA r 1 o~



[0123] In certain aspects, the anti-VEG- anti bodi es of the disclosure
havi ng reduced i mmunogeni city have conparabl e or inproved bi ol ogical
activity We220wmasa2ed to bevaci zumab or rani bi zunmab, e. gPCTAfSRINI0BIN22 owar ds
VEGF or neutralization of VEG- activity. Such properties can be tested, for
exanpl e, by the methods described in Section 6.3 above. [0124] In certain
enbodi nents, the immunogenicity of an anti-VEG- anti body of the disclosure
i s reducecherfetegbingeratues ey a¢.oZAuldeb Sefold @ndftvcd wnadbaanatizirastyor Buibivuanbi bodi es
general ly have varjant sequences _relative to the heavy and/ar |jght chain
Vari abl e PEgTeA © A0Tegiess e@kyreraééﬁweﬁuﬁ&%t%r%t@zul@mwrm@@@;|V 62
and/or SEQ ID NO 74. The antibodies will generally have one, two or three

am no aci d sub8di t UKINETICPRAOPER T SO FANTIHY el ANTHRBEES or r espondi ng
to SEQ | D{d\l%fﬁl certad ddb i@ 5, tﬁ@gntf-l‘g@q]PDaMOal%s oﬂhtehf?&%uf‘éﬁlakglafh or
five substitutions 1n one, two or all three regions are contenplated

her ei n. [ bibdblg ABnitistod MVEGE.hin gpeasie eibddiscdnes theentiaV B@F iaatibodagst df the educed

i mmunogenicity" .refers to an.anti-VEG- anti bod ith a variant sequence in
a region BERTBAFERISGAS TREB BGT08 e i e Ktk S HBING, 74
that elicidschstBAUKS o, QhitOr MinUG cHRIRANEE, {raﬂué%?,rdis%@iﬁ%n BiRedts (K
nononucl ear cells as conpared to a peptide of SEQ ID NO 25, SEQ ID N8162,

or SEQ | Dvdl@sjand/pelpectliuoel n vapauesebgsliments grinding eemstangmfoadwaytetdgtion can be

used to evaluate raliferati esponse | et forth..n Section 7

bel o Thir PEADEREE BF st St Y PRI 2ah Do S ep el bl b ES ve of ¢ ne
per cent aggladhoh EPRILE! Sg., 4de6rdiid WLth@tdetiddidid®xsed i KBWsbn of #12691,1in ot her
enbodi ments, as conpared to a 8eﬁ'{9| de having the sequence of SEQ I D NO 25,
SEQ | D NOrspune)y Matds A2 9440+ Hecojiai asnects syelerid eesrass sdleced fiomtthe east 25%
fewer res [0 east 30% fewer responders, in at |east 35%fewer
respondergo,cmgﬁ %?m})é;%@tn%()%fewer responders, in at |east 45%  fewer

r esponder Lhrat least 50%fewer res er i n l,east 60% f ewer

F eaponder W1oB s speg it eraitim it $EEBERGTrod o he pETRIurS G Hher
responder YEGMwah alkgasttat 1% foéwets ™ eslpandel $0° Mrisatat l@asto’ 0% evedst 5
responders, in at |east S%i%jqwer responders, in at |east 90% fewer

responder X 10°Mat ', pelgatt 165D Bevidleases s, a0gast flBWNK st e fresieXsl0 or a
reducti onyj-n-ir rS-10-N r € an o ther for.egoi n | ues,
e.g., 250/3)17 % 2%?g¢e@p%ﬁ g%%‘?tr%}go}? 9 A)féat\/\g%%F géspl\c/)[ngeorr gv,lﬁ%of&)’é‘%%&fev\er

r esponder gang? 0860 ahepsir of the POOgeEng valats tehe, 3 KKe: td HX2MF° M1 'odrhi@r to

enbodi nent s, the variant sequence results in a stinulation index that is at
| east 5% @sM Sak |east 10% 1 ess, at |east 15%less, at |east 20% | ess, at

| east 25% | ess, at |east 30% | ess, at |east 35% ]| ess, or at |east 40% | ess
t han t he §L0HImanodherichbedingnt, cintaat-\WHGR aplébndydd thy digtoyurobinds ®5YEGEQ | D
NO 62, or_$ D 3re ti ZRTo) O lits | [ -at | il pdex
reduced byﬁggrﬂéﬁéde}lgggfov\e;en&g%é’ %?ieitq\;es ? f)lreésgglﬁnté \9a{%ﬁsgsss%slmg(g)rr%%§gsdlpo a
pepti de of!' GEQsY, BN 25! 016, 1 ©° NiBI2ss, 61X BEQ & 1M, 70t s eordess, 5% 1209 | ess,
10% 30% | ess, 25% 35% | ess, 30% 40% | ess, or the |like. [0128] Exenplary
embodi menfslest 1@apdPuigte OBt - Aecratant 3YTanesbshv e FudEed thidorsesieni city
as conpar Veagi1ay Q-1 r.anybj scgofmpri se one or nore of the CDR
substi t ut ?%Hésog'%?’csgﬁnﬁiéng??%ngs ’S?Tgui)ogjg??t i%ojr?s) set forth in Table 6.
Optional | | -V ' [ .t - i n el ared to
pevaci zurk 18] s sERbBRRE SR B RGP AHEREY TRORRTBLE bikaER, PRER o,
such as t hethGDR, RU/RH) 0Nst lbddt arlyasol 0 Tl @Seabt 33X 161 VD] o 1&ist i 01° sohhat nat i on.

least 5 X 10" M, 10" M, atleast 5 X 10" M, at least 10" M, at least 5 X 10"
M, at least 10" M, atleast 5 X 10" M, at least 10" M, at least 5 X 10" M, at lcast
10" Mor with a K4 of any range between any pair of the foregoing values (e.g., from 5

X 10°M™ to 10" M, or from 10" M to 5 X 10'*M™).
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[0129] Yet further exenplary enbodi nents of candi date anti-VEG- anti bodi es
with reduced i munogenicity as conpared to bevaci zunab or rani bi zunab
conpri se woeowi4sse of the CDR substitutions or conbi n&CIraNg010/039029
substitutions set forth in Tables 14-16. Sone preferred enbodi nents of
anti-VEGF anti bodies with reduced i nmunogenicity as conpared to bevaci zumab
or rani bizunmab are provided in Table 19. 6.6 ANTI BODY CONJUGATES [ 0130] The
anti - VEGF[(Nt | hoetheserabodirentsli shcindsVIEGF iantbadyeo famd dilbﬂdwr@bmjdslgﬁVEe}Ft hat are
nodified, e.g he coval ent attachnent of any,type of nolegule to the
ant i body, “&fiarKe a%{f/k@ngf%nM%rtlFsécﬁ%m Hodenol ] M&Trsy 3 Ml T Wohai ng to
VEGF. [01g1) lbﬂoﬁfﬁ&tl@ésnsééﬂ?ml\%r%s 'Ot” M/&%Tsagtx P@dﬁ\/l%frlés@elod?@%losure

can be conjugated to an effector noiet he term" effector
noi ety" akssised lﬂérMcnrlﬁsscl(hdéé or fass, SeXdﬁp?MordnssL h@aorMa)sﬂass, S¥dt'sSM dr ugs,

toxi ns, bi o 0ogi. cad ctl ve for | e enz ot her antibody
o “ant | boby ht ek Tyt RSl Shueiesr 0" BB Eut LRS! BEIGHEREE nuc o &
acids (e. galueﬂé‘%hm 155 xr1@el? e ofes x rat Yiigsbardy mpdi oi odi de,

radi oi sot opes, elated metals, nanoparticles and reporter groups such as

fl uorescepjg QPIEP%{EBH’E eﬂ{boﬁﬁﬂaﬂy@ﬁ’éKM &)Ron(}@QluQ“r‘s &’e%fnﬁﬁ&% eyss &qf ESR
spectroscopy I'n one exanpl e I -VEG- ant1 bodi e be conjugated
to an eff kodvon 1mth|: ettyo;r ds&mbe@heramcngWSA laqbem;al atraa@h cﬂiumhetdﬁ(laﬂ),dr ug

noi ety to,nodif en bi ol ogi cal onse. fector noiety can be a
brotern oflupiHERITo duy BLary phtSRBRHRES i %ﬁ%&a{e limtation, &
toxin (such as abrin, ricin A Pseudonbnas exotoxin, pht heria toxin),

a si gnal i HY1AbInssamecplediments, g antic WEEGE@gHbodyfithg @ﬁ?le%ﬁbmﬁéﬁqﬁé §Fowt h
factor, phaf ﬁhﬁﬁm%&}{&ﬂ%gf@\ﬁdﬁ%%CWGF%C t&?ﬁﬁ 1”38 PAGRN CACTdYador) . a

t hr ombot i ¢ agent or an anti-angi ogenic age ., angiostatin or
endost at i teps trana il 0] mM; fead thee $ pomeelesoidinf 5 ¢ 1@°udM, lass thare Y@ ol nlessathargr owt h

(-6, ool oiyess e Bpimgosesabimy X f b obl ewthaseR 10 °

granul ocyher ¢ak ey 19t hias g 5FRab2RM( fé'séjé':h 100 0M) €& EnaArAWMN, [Each
(NGF)). [0133] I'n anothér exanple the effector noieties can be cytotoxins

or cyt ot o%9 nMagl;@@tt@n Mﬂl@@sthm 6T yMolasx thas 6ch1}/l,dyssdhw$(bnMg®ss thande| ude
taxol, cyt e t cin,
et oposi den ¥t bo BRbradM I RIbFLE uieof Ish a0t Thitern BT Gen TobREY o,

daunor abi cdsmhaﬁllbym QX t@dﬂmmc Id3s tha@NeM Medsakans D(OI’[EI an Iebmam AnM,
actinonycin D, 1- dehydr ot estosterone gl ucocort|300| ds, tzr ocai ne,
82\

t et r acai nkess ihieadhil e nMpesp indi0oInM dags than >yt mMnlessihan s ik lasenol ogs

ther eof than 5 X 10 nM, or less than 10™ nM, or with an ICs, of any range between any pair of
the foregoing values (e.g., 5 X 10" to 50 nM, or 15 nMto 5 X 10~ nM). ICsq can be

measured according to methods well known in the art or described herein, e.g., ELISA.

[0114] In other embodiments, an anti-VEGF antibody of the disclosure binds to VEGF
and neutralizes the activity VEGF in a bioassay (e.g., EC proliferation or migration) at an
ICso value of less than 5 X 107 nM, less than 107 nM, less than 5 X 10° nM, less than 10°
nM, less than 5 X 10° nM, less than 10° nM, less than 5 X 10? nM, less than 10* nM, less
than 5 X 10° nM, less than 10° nM, less than 5 X 10> nM, less than 100 nM, less than 90
nM, less than 80 nM, less than 70 nM, less than 65 nM, less than 60 nM, less than 50 nM,
less than 40 nM, less than 30 nM, less than 25 nM, less than 20 nM, less than 15 nM, less
than 12 nM, less than 10 nM, less than 5 nM, less than 1 nM, less than 5 X 10 nM, less
than 107" nM, less than 5 X 10~ nM, less than 107 nM, less than 5 X 10~ nM, less than
10~ nM, less than 5 X 107 nM, or less than 10 nM, or with an ICs of any range
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[0134] Effector noieties also include, but are not limted to,
antinetabolites (e.g. nethotrexate, 6-nercaptopurine, 6-thioguanine,

cyt ar abi nEQ 28t0fl482280ur aci | decar bazi ne), al kyl ati ng ageRC3/US2019/039029
mechl or et ham ne, thioepa chloranmbucil, nelphal an, carnustine (BSNU) and

| onustine (CCNU), cycl ot hospham de, busul fan, di brononmannitol,
streptozotocin, mtonycin C5 and cis-dichlorodiamne platinum (11) (DDP)

ci spl at i npetwant hiyapaicdf the Sorégoing yvaldesu@t, X diohto(F0onMeot ¥5 aeitasy¢dn) and
doxorubi cin), .antibiotics (e.g., dactinonycin (fornerly actinonycin),

bl eonyci n 'ﬁw%ﬁ?@fwn%faﬁ%ﬂn&SW(%Wp%eaﬁ? Rasersuiebe Krso glisealthry ci ns) |
and anti - Qigcgt :Iﬁib@%ﬁtcﬁs&?oe in S¥AIRId. $héigE. and vinbl astine). [0135] O her

effector noieties can | nclude radi onuclides such as, but not limted to,

runget ent AR BTy S PEOK AR, ol oo he

al kyl phos pindahafiVIESE td Bipdi Bikaeslseh,loriinttibid VBGEF, actiexpindsVEGHF sur am n.

[ 0136] Techni ques for conjq&gtiqg such effector nDieties to antj bodies are
vel | knowRytipligpiongseays sl o yplue plhatwesnpppeaxingptely opmrand jappigxpaigly 1

Delivery, ,gn dln%ﬁe ifi@EmBAdinRAd; ABarktRY @gﬁs b6y Binds tPHBGF 2hdGidits (RROT Pe et
al ., 1982, Immu Jf. Rev. 62:119-58 an Dubomé%lk et al., 1999, Pharmacol ogy
and Ther apmdinged \8366 o 02-3) FIKF DASKGth,|ar idnbiteXEGp aetivithm aWMEGFVEGE ant i body

or fragnent thereof is fus via a coval en nd a pepti.de.bond),
O ouae T Reuttlh BB K el el or oAttt T mil g 160 A R 0f G " o
acid sequgnf ey A, BAALBEPOPPRL £IdS AT bRREEA 960 pXemAAf iMf Ritwe RS fvahd! east

a 10, 20 or 50 anmino acid portion of the protein). The anti body, or
fragment Bméd.dstwecoai?0IpiMhked2 ndyl, bhiavagn HeyM prd2@ni, detvedga SPO pdt aids of the

constant d iLn of .the, anti y.. .Reconpi t ocedur es used to
croat o sublil PecShsb BRLARL IR b BESRI PPtng T B 8 A1 E30 100 g EntiB05

I'n anot hen | @xaFwith 4I€£6f @G trafgIBINREM Ry Gant of ity Rageingalaludsi(é. ? 1@pwM Vo,
and/ or enhance the delivery of an antibody across an epithelial barrier to
the i mun® 38aVepi 700Mie é8MY¥ suitable ef fector nol ecul es of this type

i ncl ude pol yners, al bum n, al bum n binding proteins or album n binding
conpounds [HdéhImertahpaspede etihe berdgding WDbo DB is1 1edf s if 0k38jred m ther t ai n

aspects, an_anti - nti body i.S CoRj.HPa S I | ecuyl,e,toxin. In
corta n eRunaae) VR B raehEe el BRROYORMED . acBLIM R s S 8e 1 <
conj ugat ed.stymal M, agtdd,ion (v, 30 @ol, a6 134,150 1peps0 @C7@NR, 8guMroodevti vat i ves,
e.g., an auristatin
J 100 M, 200 1M, 300 1M, 400 1M, 500 1M, 600 M, 700 M, 800 LM, 900 M, 1000
uM or at a concentration of any range between any pair of the foregoing values (e.g., 0.01

to 50 uM, or 10 uM to 100 uM).

[0117] In certain embodiments, the kinetic properties of an antibody of the disclosure are
comparable to, or improved relative to, bevacizumab or of ranibizumab in a comparable
assay. For example, in certain embodiments, an anti-VEGF antibody of the disclosure
binds to VEGF with a k,, rate ranging from approximately 0.5x to 1000x of the k,, of
bevacizumab or of ranibizumab, for example a k,, of 0.5x of the k,, of bevacizumab or of
ranibizumab, a k., of 0.75x of the k., of bevacizumab or of ranibizumab, a k., of 0.9x of
the ko, of bevacizumab or of ranibizumab, a k., of 1x of the k,, of bevacizumab or of
ranibizumab, a k., of 1.1x of the k., of bevacizumab or of ranibizumab, a k,, of 1.2x of
the k,, of bevacizumab or of ranibizumab, a k., of 1.3x of the k,, of bevacizumab or of
ranibizumab, a k., of 1.4x of the k., of bevacizumab or of ranibizumab, a k,, of 1.5x of

the ko, of bevacizumab or of ranibizumab, a k., of 1.75x of the ko, of bevacizumab or of
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(U S. Pat. Nos. 5,635,483 and 5,780,588). The dolastatin or auristatin drug
noi ety may be attached to the anti body through its N (amno) termnus, C
(car boxylwoterom4sazs or internally (WO 02/088172). ExenplramyusSaun0io3t02? i n
enbodi ments include the N-term nus |inked nononet hyl auri statin drug
noieties DE and DF, as disclosed in U S. Patent No. 7,498,298, which is
hereby incorporated by reference in its entirety (disclosing, e.g., linkers
and net hodamibturpite pat,| sfRxnadnianies, by bsakiznmab onpdranitszisnebha &g, d\mﬁ&Exan“d MVAF
conjugated to I nkers). [0139] ot her ex rrpl ary e i ments,

mol ecul e &@%on% l?eﬂe@a%a'beﬁoféﬁ@twa abi tp 85205 Oéﬁleil%h%g Vé?lﬁumﬁth% %tJnS| ne
(U.S. Pat ranmzuéa‘tzg%onogf@x of{tﬁé Eﬂ%%@%%muﬁﬁg o%ﬁﬁﬁnzdnﬁhbogﬁone&mg@f Nt of

the disclosure, the antibody i1s conjugated to one or nore nmaytansi ne
mol ecul esk{®f Qevacazbluwb ot of mngbowrhall @ kmag/ftSaimf thl@ka;mf bowlcesmpkor afit i body

nmol ecul e) si ne xa onv d t o .May- SS: ich may
QLS S 5 1 N S P T s e L S A
Cancer RegRaAl, Chf Rdacizdiablelor hAbBaRALA I8, Bf MY EENS kglmf%ead&ﬁzua%mr%

mayt ansi noi d- Fc fusi on conjugate. St ructural anal ogues of calicheamicin

that can gAndvzyrealygdan ¢fr2<9|xmféheduh Oébféfanl@tlmab af ela@nibizumab, §Rg of R0nebthyl -

yil, PSA M Re ar.ch 5 - 333 3342;
Vo ot ot bguisizuptlicd PR Rulinfhan. o K035 08 TREFRLEDURD RO, 230%0 46,
U S. Pat efﬁnlﬂ\@mﬁ) X2, FD0x Uf the P@bﬂmva&\i@umﬁa a4, r51&612uhia§ a lE’c}'}bBMO)NSf

5,773, 001). [0140] Anti bodi es of the disclosure can al so be_con ugat ed to
| i posonesthredﬁm @%beqé@@andw Qfapgibizamab, akog of 2@k of the kglof bevagrpma @y of

Ph I h
PharTRCol B 15 oS S LU PO LIRS o iYL 2
di scl osur betoasn hxey pem aitthe tortgoipphyltey, byl erggdlyDoTix ¢RESK,mbbetdcemmabn one

particul ar exa e nti_ho ant body fragnent adthe PEG

moi eties B IB’él pﬁéﬁﬂéﬂX%@l@%@ | DR tHRY od Chndbieaal-aan Af or
terni nal @%W@o@gbﬁth%qk@n%mo%maﬁmdﬂ&ﬁgﬁgmw dne POy EROG b @gNENr, for
exanpl e any free amno, imno, thiol, hydroxyl or carboxyl group. Such

anm no aci hsvacanmbouofmathlmamabyencn the ant | body fragnent or can be

engi neered into the fragnment using reconbi nant DNA net hods. See for exanple
U.S. Pat ef118pIn GeraiBerBbilimbhu tdanpine-€EGE sintbodybs this éidclbairabinds fo VEGFor nor e

PEG nol ecul es. PEG noi et es an be coval ently_ |inked thro t hi oI gr oup
of at |ea§fﬂtﬁ&ﬁ%ff&%}%faé1gﬁ@ Fug d)@éx F%@sat)g ¢ ikpit PTHRevVarEY B § r%ﬁ’éﬁm AMhere a

thiol grogp d g&edq( ?}%f@)b@bpﬁf fk kOfF f%wé&mmm or FRRIBRLMa & mff%@b'obs-l; ed

ef fector noieti for exanple sel ective derivatives such as
mal ei m desf mndtofﬁgﬁie@aﬁwrdé: OI\I(H:tI‘HMbE}lHEbJ‘BIQGOIﬁQé)@75)E oflth2 k. of tmvaepmondli ¢

exanpl e, an is a nodified Fab' fragnme whi ch
xRyl aphgf Tapibiatiman, £ ket Ot s ot PG o Rt PulRD ot pE GRS ARt e
thereto, @.005x ofGe®,HAbMeEvhazihsy Mﬂ}ﬁ)ﬂb&hﬁﬁboﬁp of 0.06RQP4R544 of See al so
Pol y(et hyl enegl ycol ) Chem stry, Bi otechni cal Bi onedi cal Applications,

(J. MIt ohemnnn@b oedf janibiruerbag Rereefd). ONé‘Wf\ﬂ@ﬁ'l%ff Oingza)cmumab or of
Pol y(ethyle e ol.) Ch St nd_Bi ol ogi gatio
or 11 s anrai e sl BRELE O hairo Fheth QBT o MR POt g

1997) ; anmesdofpsﬂmuag@hm@m oPdsmmbtku@@upé ko f DesxhefithieIR g Jffbévdcﬁlﬂlnﬁlbmﬂl cal
Sci ences, (M Asl am and A. Dent, eds., G.ove Publishers, New York, 1998)
and Chapnibigngh, 2 kdvaihe é3x ﬁ%@k@mﬁhﬁéwzmh @S rgybizamals gekor PESIE #h be

attached poa, ﬁ?’ﬁév%’%ﬁ EﬂB‘mt Qﬁaﬂfb%&a%egk Abf 1#%f;ﬂl{%ﬁl§)g§?ma%rzuﬂlaﬁ’ bGof0di {1 ed

Fab' fragnment roup coval'ent single 't hiol
group in aanlrmmrﬁa‘tgdkt;fmghlx eﬂtherkoffqﬁf BeWSd:lﬂlﬁ’naﬂESﬂ afuenibanmab, a:logm»lféri?ﬁky»f i nked

osi due. i o OLREAEHBESBOHRL RORVBEIAD (6 Frll IrBgr DKy OPHRITHAT A

mol ecul ar i ghhah I@Iﬁgﬂ‘ P%Sﬁ@ﬁtﬁé léof?&&QQmE@nabT&%ffr&Hﬁ'zuﬂ% equl. 8F 4\vBf ght of
the PEG attached to the Fab' fragment can therefore be approxinmately 40, 000

Da. the ko of bevacizumab or of ranibizumab, a ko of 3x of the k.¢ of bevacizumab or of
ranibizumab, a kg of 2x of the kg of bevacizumab or of ranibizumab, a k¢ of 3x of the

kot of bevacizumab or of ranibizumab, or a kqg ranging between any pair of the foregoing
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[0143] The word "l abel "™ when used herein refers to a detectabl e conpound or
conposition which can be conjugated directly or indirectly to an anti-VEG-
ant i body w0 20tpe148328cl osure. The | abel can itself be det @CTralske0(82009 ,

radi oi sotope | abels or fluorescent |abels) or, in the case of an enzymatic
| abel , can catal yze chem cal alteration of a substrate conpound or
conposition which is detectable. Useful fluorescent noieties include, but
are not | vatuted gt,ak.k bfid0esael .hx of thedsestivivacizsaithoosframbaizamabhokawifne, 5-

di et hyl ami ne- | - napt h ul fonyl _chl , hrin an the |ike.
Usef ul - en9Prxt! .?éw.ftsléqalgoff. ggfwgmﬁhma @nﬂ%%um%%ﬁief I{ Ix-QiOR @ thgekor of

phosphat ag&,.cNARRE LREF SHiRaL™MY. gRse. gl ucose oxi dase and the |ike. [ 0144]
Addi ti onal antl -VEGF ant 1 body ¢onjugates that are useful for, inter alia,

L 20nOst, Ryt RS, PBAERE Y B BRHAAR, e ARV Bl (P RRCST! ©
di scl osur ez,lthlarK:A di/Rgy) tdnQiEe fmmmmt@somm@df thake oﬁée‘V‘ac[mdiabloedf e.g., by

bi oti nyl ati gn, har eradl sh peroxi das or apy other detecta] i et
(i ncl udi n@anﬂm%}g@ata BRI 4 Ra 850K 9 thy 1) 0 %%Yﬁ%%ma@%@ftra L 4Kad f or

di agnosti gr pysp Pfﬁ%K [&]b%@lc&lﬂnﬁ%rtdf%ﬁlﬁﬂ’zumW% Ié‘DBfI;é’Eﬁﬁe?(’&/ bed' es can be

used, for exanple not limted to, to purify or detec i ncl udi ng
both in vbtxraolzamdbpnofuanmzjma@n@m of 2@ e oqu:vwmampb er oflhelbazmlniabodi es
have use | [ ys uaI tat' vely an q ntitati.vel asuring

| evel s of @ ?r?(%gl?eoﬁbﬁfg%ﬁac Q'éo @XZ lbﬁloéfhe AngAntl bodi es:

A Labor at gggacMamidslor oﬁﬁﬁ%nféﬂ)' Emrbf(l@bgt@qq Bﬂbédﬁﬁlg%aﬁ-élb@ﬂ' atory Press,
1988), which is incorporated by reference hereininits entirety. %0147]

The pr esemnilirwaito gkeofiPxtdiélre Ién@ﬁhmsgemabnt phradibemingb, aKagxféﬁw theer eof
conj ugat e a di. a n sti ¢ _agent . be use
di agnost i éﬁéﬂ?& o e On'8 gn %““a ‘?? é(éip()?(eoglsﬂ?%lr% 8? beévatmzll’%lg?o P fl nt er est

in specif imitiglhs, au{§m,of@me K& bBBtvaeizuinab BP6f ta@ibiZudabie el s bf or
progressi on of an i mmunol ogi ¢ response as part of a clinical testin
pr ocedur ethed$a ef kpvacigenel on ofganibizugrpbi ke Pt 8P 0%aoighe En of bevacimmabras

Det ecti on, ?ﬂ‘égq{&} 6%5*’%)&) tf% EHPI% &A8izhgy 8‘1“6 gl%}’zuhﬁbaa E%to‘i’%&%f?

substance st ances InC € vari ous enzynes,
prost heti meg(pomvaélkmamsmﬁnhnlb%mbﬁd K, of ued0xesabnK , mébevdcadusmab or of

bi ol um nescent terials, radioactive rraterla positron emtting netals
usi ng var FAREZERAY 9f i SRS REEW PR AR T de “loa%al% UEdi b&et Kne r}

par anmagnepi7g, NBtgl, f'ﬂ%ﬁ% of D&a86H8Gh %Pbﬁraﬁfb@aﬁmcsmad”f 1Re 0@9 W |t1féck,96f

conjugated either directly to the antibody (or fragment thereof) or
i ndi rect | Yovachmoaglor aﬁranﬂltlmm@da&enf(l@mdlﬁ)xaﬁ thefIox obhevapizemalaot dnker known

in the art) .usin u the.art. EX l.es of e ic |abels
el ude | gt KOS, SRy R orcher Attt ara BRETRRd SKASTEAr ase.
U.S. Pat enpx Hothe %k, &Beé&@)umdﬂ&'d‘f%ﬂlﬂzu@la@ -oillaRy d5109 bt Pabaaianedi nes, nal ate
dehydr ogenase, urease, peroxidase such as ‘hor ser adi sh per oxi dase (HRPO),

al kal i ne pﬁ@@pﬂqétﬁ@gethe(km ayall kac rades disdescd hewiny| chol i nest erase, gl ucoanyl ase,
| ysozyme, saccharide oxi dases (e.g., glucose oxidase, gal actose oxi dase,
and gl ucofH20} hhmhmmnlmddewaramgmﬁa‘éﬁq}F ahebedyod yiod disclosirclbisds to| LG aas

oo, O L AR SR PR P R KA R o (e
?nta [ gf.t ZYL- Qe{nnﬁlfé%rgéeﬁ PordX@mple LHKPoPD A1 Dof B KNP ARyt Y Ifeadibiemesaent
Kp of 0.005x of the Kp of bevacizumab or of ranibizumab, a Kp of 0.01x of the Kp of
bevacizumab or of ranibizumab, a Kp of 0.05x of the Kp of bevacizumab or of
ranibizumab, a Kp of 0.075x of the Kp of bevacizumab or of ranibizumab, a Kp of 0.1x of
the Kp of bevacizumab or of ranibizumab, a Kp of 0.2x of the Ky of bevacizumab or of

ranibizumab, a Kp of 0.3x of the Kp of bevacizumab or of ranibizumab, a Kp of 0.4x of

the Kp of bevacizumab or of ranibizumab, a Kp of 0.5x of the Kp of bevacizumab or of
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unbel I'i ferone, fluorescein, fluorescein isothiocyanate, rhodam ne,

di chl orotriazinyl am ne fluorescein, dansyl chloride or phycoerythrin; an
exanpl e ovoaolwumBsazescent nmaterial includes |um nol; exarpras2e0/039029

bi ol um nescent materials include luciferase, luciferin, and aequorin; and
exanpl es of suitable radioactive material include 12515 13115 "In or 99Tc.
[0148] The disclosure provides for the detection of expression of VEGF,
conpri si nepnétdnina, iafk of hH:0b0YE Eal ofbangdiainfabedrlof rartibigsueb, adlp bOUYx bf ui d of

an indivi aI) usi ng one o ant VEGF nti hodi es t he di scl osure
(optional f a‘fléﬁn%oro%f{? 1&15 5 &E&l%‘é@ ég{)?Vﬁ&ZHﬁé‘? REST or not
the sanpl ﬁanhtﬁzﬁﬁe?d LIYE off (Péx YEHE K%)Yﬁ‘rb%§§dlﬁﬂnab%r othglibieiming Iélfapiﬁoﬂﬁé

altered (e.g., reduced I ncreased) expression as conpared to a control
sanple. | wa]beﬂcwaslm)rtolﬁ anilparmide admghbSedf ths KbgaftHeeaqmnMr afet hods

i nclude, but,.are . not lint to, e dlsea r.i be certain
eood: wen bR Rka o 05 Tt o B ARAR T SR iy 8 Kb bibod
| eukocyt eg,, JIiLER&YzuiMadH BF rahiti lurdsh, la W) PofOT. 5§5fﬂﬁe@4DOd}9dee§mz1ﬁﬁ% drigfsue. 6.8
THERAPEUTI C METHODS USI NG ANTI - VEGE ANTI BODI ES 6. 8. 1d i ni cal Benefl ts

[ 0150] Thean%zumakE@Kmﬁlu%Oﬂ itesKopf beracidimeb o8 of wnibagvnid argdeb rapgtngeat
vari ous n asne ast i;c.candi tj aracterized. by
pathO|OgI§§$wg%a? %%%S|s mf%&%%fd*ﬁ “&nit %ﬁ%gﬂ%? t%’éﬁégiosure are

useful i nbmelzhﬁﬁabﬁsﬂfannﬁzmwmamd"fm cbxaﬂgiquﬁﬂmvsc@lh@y@omf i mport ant
role in tumpr. growh |nclud|ngtcancers and beni gn tunors. npl es of

cancer t orqyémém@%h e&Kmefr &7 rdx akthgde Oﬁﬁﬂvacamn%@r afiranibigymeh, a Kapépﬁém
| ynphona, 2}8|o %%%flfe%&?%@qwr&ﬁﬂ%&ﬁ Bor x?ahﬁ’ea%liﬂaﬁg@ Etc%%%p' es of such

cancers inc e squanous cancer, ung cancer (inc Ing smal | -cel
| ung canceilculaed fimmathe kgednd g regescdsutesed haénocar ci noma of the | ung, and
squanous carci noma of the lung), cancer of the peritoneum hepatocellular

cancer, ggERI| & YmSEmbRERcH NGt (VBCFUdlipelydsshe Qisclbast bindk tCARCGET ) |
pancreatlc cancer, %@loblastona cervical cancer, ovarian cancer, liver

cancer, bpadiasibits sheckinding eﬁé(vF&Fato Rt badk-1corhog, or seteize thecshviteef or ect al
cancer, eqgefel a'né}b %wétrﬁﬁ%lﬂg fof] 6b6‘ 1o§ao'f‘tﬁ’e31r 1?’3&7 ciG@h& &Oﬁﬂ ki dney
Y val cancer, Yy

or renal cancer, er canc prosta cancer, vu roid
cancer, h@mﬂiikmaialfm axaniplewde\g(aasﬁ ®0G1 xtqubesl@f) oﬁbﬁﬁdcﬁmﬁialm ec&f cancer, as
wel | as B-celll nphona ncl ud l o rad [follicul ar, non-Hodgki n' s

| ynphoma (qqpe.lﬂjum%ﬁp ﬂquﬂgt}Bﬁ)gégp%@ge( EO\)Aé evac?zurnab olr '%ramblzurnab an Clso of

0.01x of the ICsq of bevacizumab or of ranibizumab, an ICsy of 0.05x of the ICsy of
bevacizumab or of ranibizumab, an ICsy of 0.075x of the 1Cso of bevacizumab or of
ranibizumab, an ICso of 0.1x of the ICsy of bevacizumab or of ranibizumab, an ICsy of
0.2x of the ICsy of bevacizumab or of ranibizumab, an 1Csy of 0.3x of the ICsy of
bevacizumab or of ranibizumab, an ICsy of 0.4x of the ICsy of bevacizumab or of
ranibizumab, an ICsqof 0.5x of the ICsy of bevacizumab or of ranibizumab, an ICsy of 0.6x
of the 1Cs of bevacizumab or of ranibizumab, an ICsy of 0.7x of the ICsy of bevacizumab
or of ranibizumab, an ICsq of 0.8x of the ICsy of bevacizumab or of ranibizumab, an ICs,
of 0.9x of the ICs¢ of bevacizumab or of ranibizumab, an ICsy of 1x of the ICsg of
bevacizumab or of ranibizumab, an ICsy of 1.5x of the ICsy of bevacizumab or of
ranibizumab, an ICsy of 2x of the 1Csy of bevacizumab or of ranibizumab, an ICsy of 4x of
the ICsq of bevacizumab or of ranibizumab, an 1Csy of 7.5x of the ICso of bevacizumab or
of ranibizumab, an ICsq of 10x of the ICsy of bevacizumab or of ranibizumab or an ICs,
ranging between any pair of the foregoing values, e.g., an ICso of 0.01x-2x of the ICsy of

bevacizumab or of ranibizumab, an ICsy of 0.1x-1.5x of the 1Cs, of bevacizumab or of
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NHL; internediate grade/follicular NHL; internediate grade di ffuse NHL;
hi gh grade i nmunobl astic NHL; hi gh grade | ynphoblastic NHL; high grade
smal | norwoOl2eaviese2del | NHL; bul ky di sease NHL; nantl| e c@Cir/usgonolosnoay

Al DS-rel ated | ynphoma; and Wal denstrom s Macrogl obul i nem a); chronic

| ynphocytic | eukem a (CLL); acute |ynphoblastic | eukema (ALL); Hairy cel

| eukem a; chronic nyel obl astic | eukem a; and post-transpl ant

| ynphopr otdnftgznahaly @n dC s @f 0eix-LRILE) ICasf beldcizamabbnof rmlbisamsbybafCs, of
proliferation associ wi t h phakomat ose dema (such as that associ ated
with brai A-2udtidhel IGné 'Rﬁé’a@%um%l}/%? %zwma@ PAFETE FRPPYMEeRsng 8RglCt hat

are amenapgiR §1R>sﬁtﬁlﬁ§ﬁ @ﬁﬂltesﬁli’m e f&@% Qﬁffﬁe?en%s ﬁlh@soddssc%hﬁﬁwdq?' ncl ude

breast cancer, colorectal cancer cancer, non-snal | ung
cancer, nbﬂwHuughbnsannphndBVQRWM$ananﬂﬂMEGﬂéMHﬁwdmoéﬂmcbmtsh&ﬂemcancer

| i ver cancer ancreatic cancer, s i.SS kaposi rcona

car i nor aconpiRaORRS ThGHSARRT ok T abe R RER gt aR i

mesot hel | g&@ciaRdb B tdnitRk@ndg/el oma. 1 n sonme enbodi ments, the antl-VEGF

anti bodi es of the disclosure are used to treat colorectal cancer in a human
patient . [0152}, sThepiRseRD MISAUSBIN ARTIAEGTRTPIODIES! Ner apy,
a cancer treatnent strategy aine i nhibiting the devel opnent of tunor

bl ood ves§H23] Hecpuiarmeaspeds, tlpfr prebadit dqclnsumrﬁ|peqm®68taotls‘€@©5rantlbqﬁmrhagn@vw h.

Because an nesis is. involve h_an

ot ast as; SO sk S b i e BT B e IS8t e
capabl e Ofilstlﬂb'urElpIrdvn&stahﬁ VEGP hashddesHaOMoRimle s iBitipRLaniiie agidi mary site as
wel | as preventing netastasis of tunors at the secondary sites. W£0153]

Non- neopl a&stititiepnid theip kP Rstaad/ o flamgoniatsigions gs wr@aétrﬁémtthtDR&

anti bodi eg. of ; 1 he, %rﬁ&%ﬁl}‘r‘ [ s o’}l%'sﬂﬁjsglt&t%f%] I%lce?h%‘%ﬂ%ﬁ% g&n&ty oAgE-related
macul ar degeneration) and immune and inflanmatory disedses “(e.g.,

r heumat oi antéoldrak tomparpd ar baatisumalh beraabidudiabs ils ,Celﬁiilﬂ.bﬂlbb@m&ﬂd; fhbher

prollferatlve retinopathjes including retinopathy, of prenatur
r et r ol ent BIUFEHIBPINOSEBICIH BY RS EAMATC Gr MEDRA NG %Pt&?%%flsﬁé%td?%‘t“ in

degeneratbgﬁnmhg% ,?géggﬁggﬂg gﬁ,ﬁbQPﬁﬂﬁggg G ave's disease), corneal and

other tissue tra ronlc I mmation, |ung inflamation,
h h
reDhT oL g PLRSL A R e B S l Lvh o

Accor di ngirymuhdfgbntbﬁt@ihaﬂé ccdhﬁaﬁ“hbls of Bnrooad slek gt hoddy af cdirﬁpﬁbdl fg any of the
foregoing diseases in a patient in need thereof.  conprising: adm nistering

to the pabfwstzugid Qﬁﬁnﬂ\}’E@ﬂbaﬁtgr’b‘é@%‘tYotP“@ﬁ@ Wi GE opaeitelizeyan kel sai d
adm ni stratj [ " i ¥ days
five daysgéaag Sﬁdﬁﬁﬂﬁﬁ%ﬁ%@z §Qm%ﬁ?g% §%§ﬁﬂgt%qeeﬁ%ﬁﬁdg ’?Gg&ﬂbgfm &le
weeks, setv8mboeeks, eight weeks, two nonths or three nonths. The repeated
adninistration can be at the same dose or at a different dose. The

admi ni st r gil2aNIicegitabeerhbREALER, tﬁ@ﬁﬁmuhag'e@mtytdﬁ@ﬁanﬁiimF afﬁtwa)ﬂyb'fﬂﬁs five

t|nes Si X t|nes seven t|nes ght t|nes ni ne |nes ten t|nes nor e.
For exanpRisclogiie by igivgsdirelaes &Odqeﬁa@%}ga%j?eorrré@nb%ﬁ@b&%MYe much é’é@?o@é@

anti - VEGF year or
nor e. Thegéﬁgﬂﬁﬂxw%Qg%arg%@%F&%ﬁgﬁ §%$gg%ﬁ?3?§?§?g Hgmaﬁpﬂﬁg%?Zelé?s in
cer t ai n embedions ncbmes@omdmg apiélﬁ(ﬂﬂbaﬂ O 58 EQADIi Ne:(rand futr SEQ&IDJBI@HM} efle n, a
therapeutlggJ%¥ hfectl amount of VEGF antib qﬁ can be, admi ni stered as
a single digs vgY SFETRleY BBisrde: B0 o thiie ARIRAAGIE SThSPIURERS neng: tWoRFel t he
course of tlﬁ‘eé"é%ﬁﬁenc%@@oﬂ@ﬁ&%m%@r Sﬁ? WBKG25050EQ BN 62t HESETPOING. 7481 X

nont hs, one year | onger mpl ary therapéutic regi mens are descri bed

i n Secti oaltl®ugh uped dwr of 6i¥E5]bsAttionslinmpet bva drealptheesaegionli &r¢ lcostame]ated

t r eat ment of a di sease enconpasses the treatnment of patients already

di agnosed¥§™havi ng any forn1of the di sease at any clinical stage or

mani f est a t he e onset or_.evolution o 2 gravallon

detertor all13al 66 bty %ﬁ&_ﬂé 5910§W§n%V%ﬁanf Heh TR eLimARSHICY ORIt  ng

and/or regg 46i-VREFSRYB6dY WitRh vaASndb§RASSN a region correspondlng to SEQ ID
NO:25, SEQ ID NO:62, and/or SEQ ID NO:74 that elicits a reduced proliferative
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[0156] A "subject" or "patient” to whomthe anti-VEG- anti body of the
disclosure is admnistered is preferably a mammal such as a non-prinate
(e.qg., comp?2piog4sizarse, cat, dog, rat, etc.) or a prinaPET(ES2¢0/03992Nnkey or
human). I n certain enbodi nents, the subject or patient is a human. In
certain aspects, the human is a pediatric patient. In other aspects, the
human is an adult patient. 6.9 PHARMACEUTI CAL COVPCSI TI ONS AND ROUTES OF
ADM NI STRASEp&Ne ﬁlﬁ)ﬁ&?ﬂhemmirﬁdmmcleaﬂmﬂé 84 mjm&lﬂechﬂotai peyEGFoBSEQHDdY of t he

di scl osure _anpd, tionally aqne or m)r addi tion ther peuti ¢_agents, such
as the coR %%ﬁﬁ@ﬁ@%&ﬁ@f& Hﬁ@ﬁ%% %%38??‘6’%6 ‘o oxapplbarali el ow, are

provi ded Qﬁﬁﬂlﬁt call ¥ &Qﬁﬁp&aﬁda%ﬁle‘#rél feﬂéﬁb‘é‘%ésﬁ(orﬁ@ is> PPclr{helﬂ S%étlcﬁf'i’?t of a

sterile, armaceut i cal conpositio normal Iy include a
phar maceubeloafl ITheacdrpd atvlideratave icgponsd mnsbecr@ﬂp@ed ini termeeiithd percentageyof

suitable form an,the desired nmethod of admnistering it to a
patient). res?@%% B‘ﬁﬁgnﬁ’gﬁt}og\%@ ahtqt Eodi es of the disclosure can be

adm nistered to a patient by a variety of routes such as orall

t r ansder mi| 1201 InsefBen Arahpsgmattsy asicAmpaRa AR p9ptherham@é€%%f§w9nce of $EQ D

I ntranmuscilgss Wea fib WGQ"&@'E)Q 115 8495 ‘?@'thé’ ria'ﬂ‘é £ﬂh@1’f‘é‘e%§u¥t5 AN 1east 25%

intracerebroventricul arly. The nost sdi table ro adm nistration in
any gi venf@safseesmhders:]elpetridasmﬁO%kfewplane'spmdblar1naa11ﬂaab103:5)9/p fewe repbpdaes, inand t he

nat ure and severi of the dlsea h con of the
by et - BRSO it hiaits B el st R opRBtCe e et Sl eatbeases,
the eff eCFés%@ndé@sS & é%flea@f%@%tfbwéﬁ@fpoﬁﬂéﬂs hady leﬁit dsherdics %SEM&S Ght [EADgE

f rom about 1 to about 75 mg/kg per single e.g., bolus) adm nistration,

mul tiple a@%fnwsltnequdn@, iorat snttWSr%:&y@ra@pp ass, et loast 8% fewenchi eve a
e UM GO, Al a0 RO BT 5 K E R R pSRusRetn S0 ©

(e.qg. m n| td m ni ns conti ntot

adnmi ni st I 859.FBweOicsdcSf fomot i Foveer r@peRdd@s, oY alretductibe eickpdiapg sl ighgen t he
condition being treated, the route of adm nistration and the age wei ght

and condi PrtpcIbRNY dleihe fspaaing valkess et &0 - et dew srasnonders H0%-9p /ft fqwer

t t t 0 o t 50
prereakfrfﬂglr“%ﬁn@%?9@-@%&@%%&?&2‘&%%’?%?RS%VS Sy R CHRE 25 g per

Ki | f d I
a:,] dog(rj?ﬁmn Bﬂ?@ Etﬁofg egnkbogiurpa uesve}/rha%géeﬂugthce(}remm % gstlr?uslla%on m %ue ua is a(% ution

least 5% less, at least 10% less, at least 15% less, at least 20% less, at least 25% less, at
least 30% less, at least 35% less, or at least 40% less than the stimulation index elicited
by a peptide of SEQ ID NO:25, SEQ ID NO:62, or SEQ ID NO:74, respectively, or
results in a stimulation index reduced by a range between any of the foregoing values as
compared to a peptide of SEQ ID NO:25, SEQ ID NO:62, or SEQ ID NO:74, e.g., 5%-
20% less, 10%-30% less, 25%-35% less, 30%-40% less, or the like.

[0128] Exemplary embodiments of candidate anti-VEGF antibodies with reduced
immunogenicity as compared to bevacizumab or ranibizumab comprise one or more of
the CDR substitutions or combinations of substitutions set forth in Table 6. Optionally,
anti-VEGF antibodies with reduced immunogenicity as compared to bevacizumab or
ranibizumab comprise one or more additional substitutions, such as the CDR mutations in

any of Tables 7-13, singly or in combination.

[0129] Yet further exemplary embodiments of candidate anti-VEGF antibodies with
reduced immunogenicity as compared to bevacizumab or ranibizumab comprise one or

more of the CDR substitutions or combinations of substitutions set forth in Tables 14-16.
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[0160] For treatnent of retinal diseases (e.g., age-related macul ar
degeneration (AMD), the dosage suitably results in aqueous hunor

concent r avpan1oof4812Be anti - VEG- anti body the injected ey@CofUs2015039oey/ ni.
For treatnment of AMD, each dose can be fromO0.1 ng to about 1 ng, for
exanple from about 0.25 to about 0.5 ng. The anti body can be fornul ated as
an aqueous solution and adm nistered by intravitreal injection. [0161]
Phar maceuSomalprefemgabanbidimsnts afiaiis VEGVanibedick withrredend édmiunogoniditydese
fornms cont ai ni n(g algepr edeterm ne,qti)_arm%nt of %{u anti -Vﬁgz anti body of the
di scl osur ECPRArCqsRevadgiunabyor pidizimbsnpavKicd dp Tabladgi e but wi t hout
limtation 0.1 ng to 5 g, for exanple 1 ng to 1 g, or 10 to 50 ny.

Phar maceut i cal P aCM&Q@YﬂPNﬂgp@TE$ use in the disclosure can take a

w de vari r i g [+ fd d or
Foute. of LSPRIa; P ECAPARERNRs of il cischRul RO Mo P by R S B
ant i bodi emodffiddhegdbg thoowrlencatachmemgrodpay ggefod mod¢cntcatgehasntibpdplhsiuth zed
formul ati gns or aqueous sol utions by m xj t he i.hody having the desired
degree of 8‘6&?‘?%“\“1\??2}?%8‘6{1‘? ‘%ﬂ?épob]ﬂﬁ%ﬁec@l}bi%glgﬂl}%fpea{&@& able carriers,

exci pients qr stabilizers typical lé eml OdéEd in the art (all of which are
referred H3hbPussstagsaspes.anapt=YEGF aptibody s dipgdosgeprnsbe conigaicd 9 ng

agents, ppe éﬁ‘éc‘f@{&&%@r or'a ngdél? NiThb Gl ARG} &Bie&’dﬁfﬁégﬁ&%& inaﬂ&é.so?a%irdant S

and ot her m scell aneous a tives. See, Remngton's arnmaceuti ¢
Sci ences, cibnfic ealtihecaphas(iOagdnts, ecugs @M, biGlogivady detivievpesteimysfor beanmdat oxi ¢ t o

the recipients at the dosages .an oncentrations enployed. [0163] Buffering
agent s heflbzymsn%thﬁtaaflﬁ()<f>h% %‘H%P‘?V e G R oY ‘%‘H?%&PW&?&% |
physi ol ng/l&l?hle%?ilﬁ?éléi'cgeﬁs (eT%?ENJA@%cP@NQ %Ei!ahu@lideﬁ;,%ﬁ]?dﬁwr@tﬂa@i@j&dﬁ&?lhgg from

about 2 (0 about 50 nM Suitable buffering agents for dse wt
present dislidiggops, ¢hebiteddwctobt haropginles anthekportor granpscsuak bsifuemstestl t s

th f h itrate byff T i i t e- di sodi itrat
it are, - BppedSar iR it e R BN R i SeidreRBhosod um ¢

itrat 1 xt , etc.), I byf f . g.,. i ni i d- di
suce: nat o2l G e Gl e AR wdthodirybbo St dnetagE BRI
aci ddi sodiHm 3 UCGtJAME afinXtdiaionBeifte)or dhi hbRECoINSIiBS $oilEn Biolodi@t ari c

acid-sodiumtartrate m Xture, tartaric acid-potassiumtartrate m xture,
tartaric saspebssodhenifbgtor mgictiecam betapreteinedro)ypeptidmsatheashidresampleand. |
fumari c aci.d- mgnosqdi um funprate m xture,, fumari c aci ddi s.odi mar at e
it ur o, RHRUIAREROP s BUdl St e Gt FEStoR R con DI ma e
buf fers (&xgh), a GlHARR Bola&il (Kl by MRtk SON AB-EntifbhlRrvedlr®afastorci d- sodi um
hydr oxi de m xture, gluconic acid-potassi umglyuconate m xture, etc.),

oxal at e bblafagt d@@.vgig grogkafactor Qe tishus GHISIMAAERR bettvatan,atthiomboyig 4B¢nd or an

aci d- sodi I ] Xture, . | i o T j : 1 Xture,

te ) T al e R (! St R RBTb TSI N BN bbb,
aci d- sodi sushhydregidkite: o gedwithefactbB@t d. Cinfeledkipdt @5 9), imeHAKIRL DXt ure, etc.)
and acetate buffers (e.g., acetic acid-sodiumacetate m xture, acetic

aci d- sodi tieriplon (et msapuioyte srecrophaggienlemoyiamylgtingeiopHaMeCBuk f er s,

i sti di neoblifoel ARy \finTRLRY AMME-63h] 8y RUEE RRl it RGAe used. [ 0164]

By K460 _
Preservat Fves can to retar c)lt’ofn al érowt h, and c be added in

anounts r 2% 9 V) it abl reservatives. f with the
pr esent df@cFgglué@%ggﬁgf{%é@eg%e(e%qc?orﬁlgoﬁét;ﬁ% 4 Et:) g @%Xﬂn%toé-cgfoéosxg{ ag% ?rlgst' hyl

par aben, pkagpyles pAEAGBRIns @6d agtemx cHgarts ydlidnayd], aavahalasin B,br@hicitin D,
benzal coni um hal i des (e.g.,, chloride, brom de, and iodide), hexanmethoni um
chl ori de, CRifuR bRYMIds s BEHGs MEQER Cidls CRRONYA. LHEPRY Ry INChstit 8HblastR%chol |
resorci no VG ], - - el f i mes known as
ot abi 11 e gfieR, SRRERIch: o ARG BiRE AN Nl R Car 1 ons of

t he pr esentithdinsydigsutisonaywdn Dndidetpdrptebioytdrane, gugaortadoatshmlosginé,or exanpl e
trihydric or higher sugar al cohols, such as glycerin, erythrjtol, arabitol,
xylitol, KORGHP |11da%nwmﬂrm?3, adaipmygnend apdpes & h&ﬂwﬁwdfl@a?fegor y of
exci pients which can range in function froma bul king agent to an additive
whi ch solubilizes the therapeutic agent or helps to prevent denaturation or
adherence to the container wall. Typical stabilizers can be pol yhydric
sugar al cohol s (enunerated above); am no acids such as arginine, |ysine,

gl yci ne, glutam ne, asparagine, histidine, alanine, ornithine, L-Ieucine,
2-phenyl al ani ne, glutamc acid, threoniype, etc., organic sugars or sugar

al cohol s, such as | actose, trehal ose, stachyose, mannitol, sorbitol,
xylitol, ribitol, myoinisitol, galactitol, glycerol and the like, including
cyclitols such as inositol; polyethylene glycol; amno acid polyners;

sul fur containing reduci ng agents, such as urea, glutathione, thioctic

- I .




[0165] Non-ionic surfactants or detergents (also known as "wetting agents")
can be added to help solubilize the therapeutic agent as well as to protect
t he t her agOunioc14p220t ei n agai nst agi tati on-i nduced aggr egamiuspQ10xbgoeh al so
permts the formulation to be exposed to shear surface stressed w thout
causi ng denaturation of the protein. Suitable non-ionic surfactants include
pol ysorbates (20, 80, etc.), polyoxaners (184, 188 etc.), Pluronic polyols,
pol yoxyet [pA3dnEffsabbirbaicsrplise atcheiesbut BWENGnZ(d tJVéEEN@ta&ﬁlitee(@g) Noni oni ¢
surfactants can be present in a range aof about 0.0Q5 fl %out 1.0

mg/ i, f oPCEeHRBHE GBEIREP P HYr Og%n%&wr@l% wourf% ‘%GP tOAgAFk | onal

m scel | aneRYBGEKELREALE, aGhYUR Al IMSrALERE S imel P Chlmu Gl 2L f ng

agents (e.g i oxi dants (e g., ascorbic aci met hi oni ne, vitamn
E), and cOBSNVemdlomBGdsECNUR dydothobpltanode, feseian, didroradrsanngioht ai n a

conbi nati on therapeut.ic age n ad to t anti -V anti bo of the
CPoe] ot SRl ARE i 3ATES s d BRI iebing P RRe 60 R STy
provi ded hithBRe1IHRE (D] 1@ad%hfmm (B&R&]y a’ahﬁaoﬂ@@insl gn &&wﬂwl@inj QhtiSigheyt aneous

adm ni stration can vary fromonce everyt six nonths to daily depending on a

nunber of (&g dﬁc@aomfyant(&r@erly n@tmspmwgl)tbieomy@e, rofthrdmyéms antheeyem ty of

di sease, g e 1R t|ent Sr aensiti vidy,
ca 1

The dosag an Cheamignspr d otcagno%i:msg,f antd an¥1 1t0q y %nts %Fg Vlncrl(s)dx}/e anLiOng]

"be a mnl Stered of
wil | varyval@ra@ﬁ@b)ng to the parti cuI ar anti body, the type of disease (e.g.,
cancer, inflamuatory, etc.), the subject, and the severity of the disease,

the phySI A3 5 F Ot b EeftoPholdiss S4bh&Gle raﬁ%u%lh@d's%ﬁ@f%é Sutl RB1iARRd (8- Y1n
whet her a copbinatjon therapeutic agent |s he sel ect ed route of

adni ni st r and ox; LuH e Baﬁiputbpr,l (éﬁlléOImDEQgelr@@n 6 an@’idngsyeféleﬂ?élemune a

person s kldll'ulggguc!hnast ‘tr)]u 3f firmited to, alkylphosphocholines, topoisomerase I inhibitors,

taxoids and suramin.

[0136] Techniques for conjugating such effector moieties to antibodies are well known in
the art (see, e.g., Hellstrom et al., Controlled Drug Delivery, 2nd Ed., at pp. 623-53
(Robinson et al., eds., 1987)); Thorpe et al., 1982, Immunol. Rev. 62:119-58 and
Dubowchik et al., 1999, Pharmacology and Therapeutics 83:67-123).

[0137] In one example, the anti-VEGF antibody or fragment thereof is fused via a
covalent bond (e.g., a peptide bond), through the antibody’s N-terminus or C-terminus or
internally, to an amino acid sequence of another protein (or portion thereof; for example
at least a 10, 20 or 50 amino acid portion of the protein). The antibody, or fragment
thereof, can linked to the other protein at the N-terminus of the constant domain of the
antibody. Recombinant DNA procedures can be used to create such fusions, for example
as described in WO 86/01533 and EP0392745. In another example the effector molecule
can increase half-life in vivo, and/or enhance the delivery of an antibody across an
epithelial barrier to the immune system. Examples of suitable effector molecules of this
type include polymers, albumin, albumin binding proteins or albumin binding compounds

such as those described in WO 2005/117984.

[0138] In certain aspects, an anti-VEGF antibody is conjugated to a small molecule toxin.
In certain exemplary embodiments, an anti-VEGF antibody of the disclosure is

conjugated to a dolastatin or a dolostatin peptidic analogs or derivatives, e.g., an auristatin
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[0170] It will be recognized by one of skill in the art that the optinal
quantity and spacing of individual dosages of an anti-VEG- anti body of the
di scl osurwowniod14kz23det er mi ned by the nature and extent @®CTiUSR0100822 i on
being treated, the form route and site of adm nistration, and the age and
condition of the particular subject being treated, and that a physician
will ultimately determ ne appropriate dosages to be used. This dosage can
be repeat @d.SaBatoNoerd,685,483pnd 31889t 588).| Thsdalestafif @ctusisden dhgpmbiee mapunt
and/ or frequency, of the dosage can be altered or redugggilbi n accor dance

with nor ?afé%%ﬁql tothe gptibady dRrough ity NAemBINAST BN STHHERX ETMNUBES cr i bed
bel ow ar eixﬁ&ﬁ?ﬁ%@&l@rdzﬁ?%ﬁ%ﬁ%ﬂ%ﬁ%ﬁﬁﬁaﬁ&&n@éﬁﬂn‘e%@%l thoRdiaRinaf the

di scl osure can utilized.” T natori al nethods of the disclosure

i nvol ve t hekaldnpminsdthyairomatof drag nlogcss DEvmdagEresslitctosad patiiSe Ratent Re. f i r st

of which Ls nt.i.- VE nt.i body of .the.di sclosure, and the second of

ohi on i 2908BR R O dpERPY e GG G e SRR SR BO gy and t he
conbi nati gﬂkérbsﬁ@qﬁa@%agom@&ﬁn%afﬂo&%eﬁ%rwm@tc@ﬁ@eu&smubﬁ aeRaEYnd
sequentially or separately. [0I72] The ‘conbinatorial therapy nethods of the
present dMMAFenpgeted te BBkdrs). in a greater than additive effect, providing
t herapeutic benefits where neither the anti-VEG- anti body or conbination

t her apeut [ 38pénethadkerempsireg emtlodimeats, smallimiblachizttoxiss alcbrle buhaeapteut i cal | y

effective,. [0173] ,lp the. present. ods, . th i - VE ntibo he

i ol osur ST Tt BEH TSR kel SO agat Ol mspodat ATG LS
concur r enfy yne GhidaheitioMdld cﬁm&bﬂ%,){h@a{nﬁ%bl&)ﬁ%%%h%%hﬁéd tfondisafofeer ei n, the
anti-VEGF anti body of the disclosure and t'he conbi nati on therapeutic agent

are sai d twybesiadmiohicstcef(egd. shwd dde phaity Oinfaytansipe anadecadasiner sntédodsl t o t he
patient on the sa ay, for exanpl uring th me.patl ent visit.
Bnccansi v Bl TRy EfYins hily 5 2ERb g MG Yo ARESSME RRlen bl be oy o

I n cont r agdducédde May-SHYRGH rewetddbeey ardintibbay (Cise] asir e9adahde Regrpémat i on
t herapeutic agent are said to be adm ni stered separately if they are

adni ni st eP&d 2/ol Xhéo grncrashe Moptaprisoidrantibpdner rayansinad-Fe X eonugats.

anti - VEGFsﬂﬂédl{l? %&8% s BEcAi ﬁ&dnﬁgfﬂgﬁatac'aﬂ a%gg)e QI RRkL BEt atrg GbARGHL 5 agent
can be adim nistered &t a ?L-(Say, -day or 3-day, one-week, 2-week or nonthly
i nterval sy;'Jn',tNhecarglt hOIBS AG, drtied Ar(Blsenin etics.c | ¥y Canca®ubairat $23335A of t he
o O e PhunIat: o JbIE e S imen SEDBLEFRET 8 pl ol RS AT 2 on

Patent No. 5,712,374; U.S. Patent No. 5,264,586; U.S. Patent No. 5,773,001).

[0140] Antibodies of the disclosure can also be conjugated to liposomes for targeted
delivery (See, e.g., Park et al., 1997, Adv. Pharmacol. 40:399-435; Marty &
Schwendener, 2004, Methods in Molecular Medicine 109:389-401).

[0141] In one example antibodies of the present disclosure can be attached to
poly(ethyleneglycol) (PEG) moicties. In one particular example the antibody is an
antibody fragment and the PEG moieties can be attached through any available amino
acid side-chain or terminal amino acid functional group located in the antibody fragment,
for example any free amino, imino, thiol, hydroxyl or carboxyl group. Such amino acids
can occur naturally in the antibody fragment or can be engineered into the fragment using
recombinant DNA methods. See for example U.S. Patent No. 5,219,996. Multiple sites
can be used to attach two or more PEG molecules. PEG moieties can be covalently
linked through a thiol group of at least one cysteine residue located in the antibody

fragment. Where a thiol group is used as the point of attachment, appropriately activated
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[0174] As a non-limting exanple, the anti-VEG- anti body of the disclosure
and conbi nati on therapeutic agent can be adm nistered concurrently for a
peri od ofwoOi2e®/1482281 owed by a second period of tine in RATAS2010839029

adm ni stration of the anti-VEG- anti body of the disclosure and the

conbi nation therapeutic agent is alternated. [0175] Because of the
potentially synergistic effects of adm nistering an anti-VEG- anti body of

t he di scl offeuter raoidties, fardaamalel thiol sdientiap dutivativaganh,as suddimidsnng cgadnde
adm nistered in amounts that, if one or both of the agents is adm nistered
al one, i sASF&LNGD Cth ?‘é&?@utl cal ly effective. [0176] In certain aspects, the
conbi nati on therapeut| c agent is an anti-angi ogenic agent, an

ant i - r heuHU2E Inyz sy cifierexample. am]ﬁmtaMEéiFoWlbagié enjugate henmohideafabit i ¢ agent ,

a radi ot h PR, v, [0177]
e ConfaRuEiwen R CTHAe R RF P o RSl endhv B FLORIAM i, | L OR Y

antl bodi etheadto,tdye, aticolimstortke mamobelmmwd P 0948 U Ot $eraldoher apeuti ¢ agents

suitable for the sane BT‘QSI m | ar_.di seas When us d for treati n&ﬁocancer

ant i bodi e8olyfetbrengglyceb fthegngpy Biofeeh aIHEBt%%f‘dh‘i A@B%’i iqaLi(bM

conventi o S enot her apy
or conbi ngl'?lhtl)sﬁ(g %ﬁ%@???@%&i% ?ﬁﬁg(%2%2)0Fﬁggtyyleﬂ%wcef)%gﬁé{{yh@apeut| C
agent s us®8faldgitdrAppbicitionat (JoMiltamidarrished Sp¥alpski, ddhe Aamdricho (hemicat he

di scl osure i.ncl yde .ant agoni ant i bodi of, ot her f ct ors.that are
vl ved PREESIA BN C oo a8 ERiasd et TRl CRIUIG R RRroyo £ bEs,

ErbB4, or th-@‘ﬂﬁoﬁlledlkQllgoci)elnc§éJ et IARBSn arfdOA. bEgatJ¥e 'Gro@é PERRAGESNARY grigmmune
di seases, it may be beneficial to also adm ni ster one or nore cytokines to

t he pati eh998)1 mdzClmpetagr 3. ddbodicddhtg DehecryRBericantdpddyd45s PEG can be

¢o-admi ni %ttta%ilg&j toV\éil éy%te?‘ncgﬂl%{\é Rinigg pelg?olnt Cﬂl%ng‘ggapr}lple a PEG-modified Fab' fragment
has a maleimide group covalently linked to a single thiol group in a modified hinge
region. A lysine residue can be covalently linked to the maleimide group and to each of
the amine groups on the lysine residue can be attached a methoxypoly(ethyleneglycol)
polymer having a molecular weight of approximately 20,000 Da. The total molecular
weight of the PEG attached to the Fab' fragment can therefore be approximately 40,000
Da.

[0143] The word “label” when used herein refers to a detectable compound or
composition which can be conjugated directly or indirectly to an anti-VEGF antibody of
the disclosure. The label can itself be detectable (e.g., radioisotope labels or fluorescent
labels) or, in the case of an enzymatic label, can catalyze chemical alteration of a
substrate compound or composition which is detectable. Useful fluorescent moieties
include, but are not limited to, fluorescein, fluorescein isothiocyanate, rhodamine, 5-
dimethylamine-1-napthalenesulfonyl chloride, phycoerythrin and the like. Useful
enzymatic labels include, but are not limited to, alkaline phosphatase, horseradish

peroxidase, glucose oxidase and the like.

[0144] Additional anti-VEGF antibody conjugates that are useful for, inter alia,

diagnostic purposes, are described in Section 6.7 below.
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[0180] Suitable dosages for the growth inhibitory agent are those presently
used and may be | owered due to the conbined action (synergy) of the growh
i nhi bi t oryoagwszad anti VEG- anti body. [0181] For treaPgEniS2ab/os@eter s,

i mmune di seases and retinal diseases, anti-inflamuatory agents can suitably
be used in conbination with the anti-VEG- anti bodi es of the disclosure.
Anti-inflamuatory agents include, but are not limted to, acetam nophen,

di phenhydr am ne.7 neDEIA'GN(DSTI(dQ)SE&OFa&NWE—VEﬂEMEIB(WBE% azi ne, asacol,

codei ne phgs e, b | at e,.. f ephuf en, napro i cl of et odol ac and
don: nalAS] bk R i PO ot FoR ey DpRos SR LR

chenot her gRauhd&ifis@ Y. Sb}pﬁﬁtngyﬂht‘i(ﬁp h¥rsBiad iR Perok Has BR hbthenddéddbid he
anti - VEGF anti bodi es ‘0f the disclosure. Chenotherapeutic agents include,

but are nmmdty finelading dhose aldscoided invBeatoh 61 @g, betadxamageonsly osedefoer red to as

cyt ot oxi ng. a{ o ¥totOX|c agents, which includes any agent that is
detri nment g?§ W8q§F§blllty of cells, agents, and |iposomes or other

vesi cl es n ther tic, conpounds S. 0

chermt hor HOA8T 1Pt TRt GRECh G bFGoTGH iy da ample. o Hied
dehydr ot egf, @spRifQe deéctfwem%ﬁaing Héﬁi?ﬁzﬂl?ﬁé Wik FrdBhSRREO RIMHJAS, For
6- thloguanlne actinonycin D, adrianycin, aldesleukin, an anti-a501

integrin exanbeds alaiuoylteatilamuﬁge frngunedsbayps det qn@lhtael@dltywnrd qabkntitetively ne,

s~ ot chi BB A e ot sV FALH PRI D Leat b HoHb Rt i B il

pl ati num Lawr%ﬁgﬁmhhdle@ecoﬁ@Edhioﬁt(Cﬁﬁt Sl FE bSO bot £y FReRATFRS) NAseh BCG
live (intravesical), betanethasone sodi um phosphate and bet anet hasone

acet at e, bileegrneraieddy refsraseneicin igatsfeatiety. busul f an, cal ci um | eucouori n,
cal i cheam cin, capecitabine, carboplatin, Ionustyne (CCNU), carnustine
( BSNU) , C[ﬂléﬂhffb@lpteIS¢nt@isstﬂselteifnﬂhmeammpﬂsw anGbodibd @i frggnmamty thgao%d

oyt oohal ab e AR RA S e bR ATERAET Fiol P B e G rer 1

act i nomy Ctdﬁetedﬂey@egsm @aﬂaﬁé@t—ofﬂ%@[ﬂ@'@blﬁb Reld, tik@leS, ordefhd; @ktd Moslikdrt i t OX,
Dexr azoxane, Di bronmomannitol, di hydroxy anthracin di one, Docet axel,

dol asetr oweréegylpement ol PRRETEsIowi af APONMUGP BETESISISC pagionfia qlinigehiestarg nase,
|
o01 061! Mo 0%, RIS APER I Ak RRRRLR B8R, SHEUED bEe

et hi nyl esdcilagticdby celipltizahaiibody ape at:téﬁalﬁllb Kl ER atplog of ditapasd de
phosphate, filgrastim floxuridine, quconazoIe f I udar abi ne gﬁmsphate
f 1 uor our at¥hstanges inglHigEarious Epeesapiosthe e ghorpa hluntsseRof mairialse NERinECERtdS

goser eli npﬁfe‘?ﬁf’st Biol@hiaBcehdhitefhls %&’iﬂhcﬁ%%@ﬂeﬁi po%t%ﬁ %f%dh etdléjﬁglt"r%)' cin
i fos interferon a-2 I rinotecan etrozol e] eucov
caI CI um Waumm@bsldenammepmbgmgmes,@m nbiﬁladldactd@qmmamagnlet)mtal nens.
mayt ansin 'd, nec Iorethanlne HCL, %edroﬁ%g esterone ace ateb He%estrol
q (8]

acetate, nBf BHEPANC Sestange Fabbt stk T cthar Y TygrTRe anti

net hyl t eskashestARGeoffol HIAEUE), rof3H %@Erﬁe&aterfkﬁ&taﬂnﬁr eﬁﬂrﬁﬁlé afifRpe,

ni | utani de, octreoti de acetat’e, ondansetron HCL, paclitaxel, panldronate
di sodi um klptem osthagithysipg teghraqmm@ow@l_n thsi artvryExamplmﬂene}pn@sdnbez@ Wi th

o opr anol 19 BE oGS Fhe PeT PR LRURFRE CROBHAEY ¢ axol

t eni posi da,737 asepagifen, 1, 8IiRdapheatizidegionas adlee déhideaRaaehhRaaybuci |,
t hi oguani ne, thiotepa, topotecan HCL, torenifene citrate, trastuzumab,

tretinoi nperpaidasspiueh as herserpdisk perasidasn GHRRO), pikpling Rhasplatasg) Bat e, and

vi nor el bi at in
conjunctl Qa&g ﬁéthﬁmghg%%%%%ég h?ﬂ%béﬁ@%k ggghﬁmggggkggﬁgggﬁpﬁifgﬁing
those i sgmdo@wstﬁegaiaetosanﬂlddw md Z06dke-MNpliospkatd BdhyldeRaee), | n certain
enbodi nents, the anti-angi ogeni ¢ agent is another VEG- antagonist or a VEGF
recept or L\ﬁ?@@bﬂtcﬁm‘iﬂﬁ%(%a%h aypgeattapdarnthinesesidasek | w@gﬁm@w or fragnents,
apt anmer s ﬁg,g?]g V i

ant i bodi es éerﬁ%seetg% eﬂﬁ\%venl?ge:]htﬁgm ?ffﬁtsgblg;b?%@l? th&QJgCO%?plé}i(l}slﬁagg@s? and
any conbi statptandintbiemenifd akldie/brodini me]ln}plesm‘f suitatdd ﬂhcbnemnt mweriels imdude
anti-VEGF anti bodies may be co-admi nistered to the patient. [0184] In
certain enbodi nents, hornone therapy can be used in conjunction with

anti VEGF anti bodi es of the disclosure. In some enbodi nents, the hornone
therapy includes one or nore agents that_inhibit estrogen and/or
progesterone from pronoting cancer cell growh, e.g., a selective
estrogen-receptor nodul ator such as tanoxifen, an aromatase inhibitor such
as anastrozole (Arim dex0) or letrozole (Fenmara), an aronatase inactivator
such as exenestane (Arona5|n0) or an agent that inhibits estrogen
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[0185] In sone aspects, an anti-VEGF anti body can be used in conjunction
with a small nol ecule protein tyrosine kinase (PTK) inhibitor. In sone
enbodi merwe,20teg8RFIK i nhi bitor is specific for a VEG- r @&tSer1010§900%i ne

ki nase. I n other enbodinents, the PTK inhibitor binds to nore than one of
the VEG- receptor famly of tyrosine kinases (e.g., VEGFR-1, VEGFR-2). In
ot her enbodi nents, protein tyrosine kinase inhibitors useful in the

conposi ti ombeldifigone flhoctscail, fluvecsceiu esvthiotyanae) nhdéarﬁ’[ﬁb’, dicliibtoittiosy l4rhiat  do
not bind selectively to the VEGF fam |y of rec yrosi ne kinases, but
al'so bi ndhgrersen lil%(iFlh‘@“g‘? %@Caﬁmnﬁs%?xa& %mm?%gnt@ﬁatﬁﬂ@?t eins such
as HERZ, HERBics hﬁﬁﬂol PR Tes 6195111‘1%'§Eent L2186l 1helu§9[f§1f€f5§@qﬁdmﬁhsandt he

tyrosine kinase is a receptor tyrosine kinase, I. Lis.an intra- cel lul ar
domai n of agqubenged qz&atmp@snf 151!:1&@1‘?01ehtzaéloa\q:tn@)afnartamfdellldlulclear2 1) Pgalitintor fidicng domai n
and is activated by the binding of one or nore ligands. In certain

enbodi men{(EH48] Mae pisolosird ptorides ifoiethk ide@stton & expression eﬁVEtm conipiosngie Ki nase.
PTK inhibitors, for .use in th (gethods of thefﬁlgg g g Cf sure include,
but are néntpGtiggRdiolpgicalye s, tispyeq grdrpdy flusd ey indiwiqugt)iusing esr - 1774,
Tar cevaTmy  CARLYEQH Qltl@)gﬂileg-gisﬁlt dis¢ R gl%t(éﬂw?lafl%%gaéat?azt% ckdBPlo tyrphostin
AG 825 (CAS 149092-50-2), lapatinib eni (BAY43 9006) ,
AG 494 ( CAtéleth)BEl&Odé;&tmg wh%&ei@f)ﬁ@t tbmpﬂdf@aﬁﬁ}t% 18) YEQG-cka628o01f, OAS
136831-49- BI BW 2919 tyr @% sti.n S 136831-49-7 tyr phostin
25 (CAS 11BHBET BT SN BRESe (4 s RAS s RRD BRSO i (NP HM( CAS
122520- 8gsifhol shnfplehost i n 47 (CAS 122520-86-9), tyrphostin 53 (CAS
122520-90-5), butein (1-
(2, 4-di hygﬁQ§ B%Qé’e%)tha:f! cér?’b dlqgltfﬁ'sg? 9%‘1}{% %33‘&9611?\219’&18?@&0&1(1 NS 2remot 4 4" -

mn

Tet r ahydr OX a cone; 4 Hydr oxy- 3-
met hoxyphhmyt@l 1d, tige dhsﬁplsadieeﬂ@eﬁ hsragin. olmegert@AS il Banty, the tlssue or body fluid

N4- (1- Benzy i ndazol - 5- ) ) )
y1)- ( NG, NelsoneH@F%g}quwf irgBPosalRlend Isykaovicsi Heapw, sersarihe 1389e79 68- 2) ,
AG- 1478, 849 an@Yisdyepr opanecar boxyl i c

aci d- (3-(6-(3-trifluoronet hyI phenyl am no) - pyri m di n4-yl am no) - pheny1) - am d

e (CAS 879127- 8) s r y \

met hyl pi peri di ﬁ§4 y pyrl m IF"S E{ ngyr@’.‘?ﬁ T [ amArll\Ie]:IBZCH%I?(CAS
196612-93- 8), 4- (46B’ehzyl oXhreionl| Bemaffits6, 7- di rret hoxyqui nazol i ne (CAS
179248- 615 :

Chl or 0- 4- f @381 %Ihtw Sl snibgdlier g5t ol SARPS RSB LV BIN RERHES cas
881001- 18rfbn- néﬂﬁ&sﬁﬁeondrﬂi@m%ﬁanactaﬁﬂed% pa?eﬁ&logl[:ﬂja&ﬂogbﬁbsﬁ specific

enbodi nent, an anti-VEGF anti body of the disclosure is used in conbination
with int rfM%mP‘lfﬁe %tfﬂ&%s%@f@cdlid&%ﬁ@ﬁe ebenmh IR aMmedtUfIuhrshh Ratdhon i s
sui tabl e inter alia, first- or second-line treatnment of patients with
met ast at i @ngiag@pﬁ@p’ays)an frhportaot toe mrtumetgtspmth [iodladipg cancarrotiddrenigpeci f i ¢
enbodi ment. a Q&r}l ! a,nnetrltb%d}/ 1hh1re1 dl'nSlC| os\ eeInStHSEd n conbi nation
wth car bolbnf §| n n%l %%CCI Faxers % Eoitbi rc‘ngfi? NS i {natﬁﬁie for, inter
alia, firsdrcinbhg, Eymbﬁiamﬂam)m@aéatdbﬁta$aﬂd Iebkmaemb pbtteulak e;caixﬂlﬂws @dvanced,

recurrent or metastatic non- squanous, non-small cell lung cancer. [0189] In
yet anot hefchspaedrs includapoenocl] éwcﬁhtl‘ﬂng\)‘@@ﬂémci%tﬁﬁf@ﬁl tlllugg s¥ics5ure is
used in c r,

inter ali g&P%@g@l!{C %glﬁl o?n C%?Cad%@%v&lorﬂ-{:%t\s/ﬂelgn rece gﬁs % élh@ﬂ%?%&% for

nmet ast at i mnglﬁleanmgﬁthe\penmnemt hapatoceliulal @hO&] gdsatc dsrrmhmmnafr retinal

di seases, t]wiantl -VEGF an |bod| es of the discl.osure can he used in
conbi nat i GRCWING eestsaigstinghcaqen). ngiealiesangeh BUeRageBte el Cotecl-PDGF)

pegyl at ed @ﬁiaﬁ@%ﬁeer%%@ cAREr, B der &n@@rgﬂéﬁﬂ&ﬂa BRLGBhcdrat st &aﬁ'lgett he G5
conmponent of the conpl ement ‘cascade; and vol o¢i xi mab, a’ nonocl onal anti body

t ar get i ngcelhectbiBiter, nudgnétrialtaranginerdercarena, edapmglanthmtmdmaakrdneﬁ drer apy
W th Vi SUAYRe, (BPRr el 5495 %un 0 ARIRTELoL RSISRAND. ROdHH -
carcinoma and various types of head and neck cancer, as well as B-cell lymphoma

(including low grade/follicular non-Hodgkin’s lymphoma (NHL); small lymphocytic (SL)
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6. 11 THERAPEUTI C REA MENS [ 0191] The present disclosure provides

t herapeutic reginens involving the adm nistration of the anti-VEG-

ant i bodi esoabiw1age2di scl osure. The therapeutic regi men wPCIT/Gsarg/os@pendi ng

on the patient's age, weight, and di sease condition. The therapeutic

regi men can continue for 2 weeks to indefinitely. In specific enbodi nents,

the therapeutic reginen is continued for 2 weeks to 6 nonths, from 3 nonths

to 5 year SHHIf; iewinGedimaghude falitular NALy @acrsnedfatogade disfub&BHIQ high gradd hs, or

the like. . The tqerapeutlc regln?n can be a non-variabl e Eose reglne or a
%esr%%%

mul ti pl e- VamFaghiestigoddlhigh gide lyronheblaste NHLs dighyea R %IFS‘/Vefié?G mens
descri bednpal @ik eytﬁfeag@ﬁmvﬁﬁﬁﬂé 11@@5 of@NARSS: ‘?Qgﬂeﬂ'lﬁhﬁ{cﬁﬂa agqa sterile,

preservative-free solution for su neous admi ni st rat [0193] For
t r eat nent Wadldemstrassddacogobdmential clvanicdymplaorytiniduk @R (At ooty of the

weeks w1 BBk A L RO stk Bt SRR G A cloBliht bRk ethen)
I'n SpeCI fpsstsﬁhgﬁammﬁhopmﬁeﬁgs@ dis§rd%r P 1TOD K s wéH @s ABHOf@al hseuld: m:J/ kg,

1-10 ng/ ny/ ng/ kg every two weeks with bol us-1IFL.
[0194] | npmhl&rhfeqn @ﬁ%@tﬁ@ﬁfrﬁb pﬂl@komarte@smiﬁ;madﬁummtassoczlatﬁdlvaﬂebnam cancer,

an ant | VEGEGANL LBoKR! DR SSbOS Rl Pe ST b ERYE TOMBlan 2 3

dose of 1- meeks Wi Sxat ipla q98UCoVOTT n, and

f1 uor our agy ltheramgbmaeé of the dﬁpl@@mr%me:clwmeasmicsn cblbﬁecdﬂ)saldeﬁ réctd daBédkg, 3-12
ng/ kg, 1-7.5 2-20 ny/ kg, 6- 9.75 or 4-9.5 /kg every two
weeks wi tﬁorF@_l 1 lung cauer.mon-Hodekinsdpmp m@meﬂﬂbh&%e@ FraNSCTs pEsfate el |

l'ung canc geiqce@ Ty BN ce\{Eﬁ:nfc?é%{lb 85&%7 Qb ttﬁ?uecga He\{,@ {(sssa?t%ﬂ] NESEALRA

i ntravenously’at a dosé o 'kg every th reé
carboplatcmkmmnhjh@M&Mdnbﬁcsme@1ﬁmhmanMQﬂmmnmbametm&mdmmhmnaaﬁdhﬂﬂng%kg,

4-20 ny/ kg, 17.5 K 7-14 / k 1 ng/ kg e ery
t hree mewe&wﬁ 8&?15‘8ﬁF‘g’Pﬂlﬂ}eﬁ%H\geta&geYEg{:@%%ﬁ‘{l?ﬁd}f thg ilaelﬁ%ﬁ% arggus %Oast atic

breast capggl; Okg&ngqﬁhﬁyﬁgghaﬂghgag%tof the disclosure is admnistered
intravenously at a dose of ng/ kg every two weeks with paclitaxel. In

SPeETTS WPt W0 0RS s I B B g 0
strategy aimed at inhibiting the development of tumor blood vessels required for
providing nutrients to support tumor growth. Because angiogenesis is involved in both
primary tumor growth and metastasis, the antiangiogenic treatment provided by the
disclosure is capable of inhibiting the neoplastic growth of tumor at the primary site as

well as preventing metastasis of tumors at the secondary sites.

[0153] Non-neoplastic conditions that are amenable to treatment with the antibodies of
the disclosure include retinal diseases (e.g., age-related macular degeneration) and
immune and inflammatory diseases (e.g., rheumatoid arthritis, psoriasis, atherosclerosis,
diabetic and other proliferative retinopathies including retinopathy of prematurity,
retrolental fibroplasia, neovascular glaucoma, age-related macular degeneration, thyroid
hyperplasias (including Grave’s disease), corneal and other tissue transplantation, chronic
inflammation, lung inflammation, nephrotic syndrome, preeclampsia, ascites, pericardial

effusion (such as that associated with pericarditis), and pleural effusion).

[0154] Accordingly, the present disclosure provides methods of treating any of the
foregoing diseases in a patient in need thereof, comprising: administering to the patient an

anti-VEGF antibody of the disclosure. Optionally, said administration is repeated, e.g.,

-43-



[0197] For treatnment of netastatic breast cancer, an anti-VEGF anti body of
the disclosure is admnistered intravenously at a dose of 0.5-20 ny/kg
every twowaeelgl48x3nonot herapy. I n specific enbodi nent s pPCTRS2e1098902% 1- 4
ng/ kg, 2-6 ng/ kg, 0.5-3 ng/kg, 1-10 ng/kg, 3- 4.8 ng/kg or 1-4.5 ng/ kg
every two weeks as nonot herapy. [0198] For treatnent of age-rel ated macul ar
degeneration (AMD), an anti-VEGF anti body of the disclosure is adm ni stered
at a doseafdr dhcHag, thg days,itidee dwyst fieabaysnpeck eak) tvom ceclas, toed Wiedkap@reoxi mat el y
28 days). In specific enbodinents, the dose is 0.1-0.4 ng, 0.2-0.6 ng,
0.1-0. 25 MyNthefiye wsclks. sy weskamerenrseqly, cight veeks.dwamapghsyr tuise mants eal

i njection : i i.f hg.enbodi nent, a
At ent L F B B b S o AP B d%65e et AND

| n anot herdepestiafipe cantxoctpeated oncg, atcd, ¢imte hass,doyr A, fi6e itheBl sSAGNOST | C AND
PHARMACEUTI CAL. KI TS 0199].En.onR355ﬁd by the present isclo&ur? are
phar maceutq" RN LBU IR Wﬁ&nte R HTCSAPEER Nt P T@ES> ¥t 08 hg ant i body

conj ugat egortf dédage \;&ﬁ&&%ﬁenﬁﬂa@eimadnﬁa@gpitﬁ@hmkfotf alpPol8nRAGKASE of
conprising the anti-VEGF antibody of the disclosure (e.g., either in

| yophi | i z&ithef ogap srondls, iycaiquenyrs. $6¢ ampant)ofanid-\drel entibasy @dministaesd to

foll owi ng;, . A.canbination_t-herapeuti,c agent . f 2xanpl e . asg . described in
Section 6TEGHERIE CRABRMRETERS Al AREb e e Mo VRS By, 1 or
exanpl e aapeRrapoeall caoctver afpuhigevE@RAntifigroanbe ullinbAltei@d ade sivgteer or
buffer to resuspend the antibody if the antibody is in |yophilized form
dose or over the course of a therapeutic regimen, e.g., ovér the course of a week, two
weeks, three weeks, one month, three months, six months, one year, or longer.

Exemplary therapeutic regimens are described in Section 6.11 below.

[0155] According to the present disclosure, treatment of a disease encompasses the
treatment of patients already diagnosed as having any form of the disease at any clinical
stage or manifestation; the delay of the onset or evolution or aggravation or deterioration
of the symptoms or signs of the disease; and/or preventing and/or reducing the severity of

the disease.

[0156] A “subject” or “patient” to whom the anti-VEGF antibody of the disclosure is
administered is preferably a mammal such as a non-primate (e.g., cow, pig, horse, cat,
dog, rat, efc.) or a primate (e.g., monkey or human). In certain embodiments, the subject
or patient is a human. In certain aspects, the human is a pediatric patient. In other

aspects, the human is an adult patient.

6.9 PHARMACEUTICAL COMPOSITIONS AND ROUTES OF
ADMINISTRATION

[0157] Compositions comprising an anti-VEGF antibody of the disclosure and, optionally
one or more additional therapeutic agents, such as the combination therapeutic agents
described in Section 6.10 below, are provided herein. The compositions will usually be
supplied as part of a sterile, pharmaceutical composition that will normally include a
pharmaceutically acceptable carrier. This composition can be in any suitable form

(depending upon the desired method of administering it to a patient).
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[0200] In certain aspects, each unit dose of the anti-VEGF antibody is
packaged separately, and a kit can contain one or nore unit doses (e.g.,
two unit Wo=ew/148128ee unit doses, four unit doses, fivePORiUS2el088%29 ei ght
unit doses, ten unit doses, or nore). In a specific enbodi nent, the one or
nore unit doses are each housed in a syringe or pen. [0201] Di agnostic kits
containing the anti-VEG- anti bodi es (including antibody conjugates) of the
di scl osur @188k Tat sai-&8EGIpabedids bétheidisclobhe ddhdgndsinigelctdto b patdenpbdgkage
conprising the anti-VEGF antjbody of the djsclosure (e.g., either in

| yophi | i z &4 PhTogFes 44CTh3s e Spasiamaly. sHYCukgosthe iBratwgtlly: r eagent s usef ul
forperf Ofifl0tndhsl AHARRLRaRS Sikaoc AL SobiBAIAMaNGERy g | ody 1 | abel ed
with an enzyne, the kit can i'ncl uge substtrat €s and cofactors required by

t he enzynmtiaecrgbroventsailstly.dihe most switabber rowtei fohagpminwsitrdesn rhanydevactaabl e

chr onophor r fluorpphore). In addition, other additives ca i ncl uded,
cuch ag. sPabiriead o8 RERHE i pULEH. B Slsek R frartst 1g SpEBAITE ) and
the like. disBase @hd BephesRALABMbLE of HRQuBfREL - VEGE antibody included in a

di agnostic kit is imobilized on a solid surface, or a solid surface (e.qg.,

a slide) flﬂs‘é’["FSlhtréﬂﬁ@@fh&ﬁ&’ﬁbﬁé&h@ﬁ%ﬁ?&ﬁﬂai HiZE8ed, e é?fe'cHQe\?m&bg'b Bf%ﬁﬂg ki't.

The relative anbunts of the various reagents can be varied ely t

provi de f anti-3di€denttivatly ofitheidmschpsligtdaomangk ftdme abeaddnosbotti Bmglipptanti al |y
optim ze the sensitjvity .of the assay. In.a specific enbodi nent., the

anti body SAEIIRE- BeMibidn PlsiaEN SNUGRC BT TTRBYO SHEP R BT Y EIon.
conbi ned) oA hikveVEaScondsHkibY of B ORIF00D 18 L saGUDNBERK6h B e Whi ch
on dissolution will provide a reagent solution having the appropriate

concent r atd.@nbolys) ExmuPbtFatipn, MDY FnCABHEN e TolELOUERIMDREStionRr any

BEVAC ZUMGA}%ectiZfe %anl\élg‘ylgglalﬁle‘ ﬁle%ei%glﬁ%a%go‘nlth% Ic?oeIP({lﬁgne ﬁeing treated, the route of
administration and the age, weight and condition of the subject. In certain embodiments,
e.g. for the treatment of cancer, each dose can range from about 0.1 mg to about 50 mg
per kilogram of body weight, for example from about 3 mg to about 25 mg per kilogram
body weight. The antibody can be formulated as an aqueous solution and administered

by subcutaneous injection.

[0160] For treatment of retinal diseases (e.g., age-related macular degeneration (AMD),
the dosage suitably results in aqueous humor concentration of the anti-VEGF antibody the
injected eye of 1-50 pg/mL. For treatment of AMD, each dose can be from 0.1 mg to
about 1 mg, for example from about 0.25 to about 0.5 mg. The antibody can be

formulated as an aqueous solution and administered by intravitreal injection.

[0161] Pharmaceutical compositions can be conveniently presented in unit dose forms
containing a predetermined amount of an anti-VEGF antibody of the disclosure per dose.
Such a unit can contain for example but without limitation 0.1 mg to 5 g, for example 1
mg to 1 g, or 10 to 50 mg. Pharmaceutically acceptable carriers for use in the disclosure
can take a wide variety of forms depending, e.g., on the condition to be treated or route of

administration.

[0162] Therapeutic formulations of the anti-VEGF antibodies of the disclosure can be
prepared for storage as lyophilized formulations or aqueous solutions by mixing the

antibody having the desired degree of purity with optional pharmaceutically-acceptable
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[ 0202] Peptides were synthesized using a multi-pin format by M notopes
(Adel ai de, Australia). The sequences of the bevaci zumab |ight and heavy
chai n V rEgQi2ongl4s®se synt hesi zed as 15-ner peptides ovePCRAPSRIY/0BHP242 ani no
acids (Tables 3 and 4) for a total of 69 peptides. Peptides arrived

| yophilized and were re-suspended in DVMSO (Si gnma-Aldrich) at approxi mately
1-2 ng/m.. Stock peptides were kept frozen at -20C. 7.1.2Human Peri pher al

Bl ood Monoaitietseencipiedth sr itﬁlﬂﬁ:ze]rs Spnaiinicthplaed o theukf (11l o6 ahidgbraod tidtrscdver e
purchased from the Stanfor ood Center, Palo Alto, CA Buff

mat erial WSS GREGIS1): 1-ey DY Htgqag_epﬁgtélah%lag ABTES: WSE%EYWSBEOH}%%S. um

Di | uted bygd yorgO@dte t§rdnﬁbx1ﬁ%§s 3nd ki) rﬁ’i@c%llh‘r%ﬁ L@y gks! @e?q{éﬂun ical
centrifuge tubes (Sar or Costar) with 12.5 sof FlcoIPaqu-PLUS(GE

Heal t hcar Bblarrn'ﬁhwwak@)dlmcewdﬁﬁl abindm (Gsag@d H¥80908udh dddrtiv@® muishioet msit@tic r oom

t enper at u¥ Per i er a@l gl ood rrrgponucl ear cells é BMC) were collected from
the int er {08 ICHPRES qRlde 8%?@85? NETYTAARRS FPRIQYCY o urre to 50 m's and the

cells were centrlfuged at 0 g for 5 mnutes. Pell d cells were

r esuspend&t 65 h BpBganggen ionaintain BeRnihé pnge sc PPIAIMESE | sol ati on

of dendri Eh;fsuﬁ@% ké‘i’coﬂlﬁoﬁéﬂ leré?%afl 'b@?l‘e%er(tg?é&&"e)ﬁtré/{ﬁ{neraﬁ@ﬁ%eﬁgp‘éﬂbkﬁt 108

freshly i MCin a total volune of I nvitrogen).
Excess PBMXbest £0 ﬁMzStmtaiﬂe b@0Cingragd¥ddratsawithehé pE&ﬂfIlllKilS@l@@S”)S ind@dé DVSO at

5 x 107 cells/nt. T75 flasks ) rel t 37C | for 2 hours.
Ronadher 0Pt SEITES AL BOTEBR PEH S0 PHE TR UG O BN B o s waahed i fh
DPBS. To dichbQydanh cata- &'@Mﬁﬂntdlt@at@ gliktdrd CRM ARARGIRIN cR@tdth&tat, MM V
medi a contai ni ng 800 units/m. of GVCSF (R and D Systens) and 500 uni ts/nL

| L-4 (R apddim@psedinm)citygie maxidesd e/cpl wm@aw&uéfem{egbatl@cdnlﬁ@mds days. On day

L, R TIOR3 .

col | ect eddRyditihesuasiditt ntiRtued, ed:. )rﬂastraé bdFers Mk FBFArie @&Hadoaiuﬂgta&re&et 0 1.0 ng
M tomycin C ( Sligma Aldrich) for a final concentration of 10 nM EDTA and

16.5 to 3Bixtugey rlMaﬁlérﬁ%qSﬁﬂu@ tamaé%mydmr artane pHdsedummydaids Bidichour at
37C and 5%c%mf@f9ﬁﬁ%f%ﬂﬁ fe gekdrﬁaﬂ’éea{c?d ABhb &t fudMBRRRY diRafl MY medi a

2-3 tines
disodium fumarate mixture, monosodium fumarate-disodium fumarate mixture, efc.),

gluconate buffers (e.g., gluconic acid-sodium glyconate mixture, gluconic acid-sodium
hydroxide mixture, gluconic acid-potassium glyuconate mixture, efc.), oxalate buffer
(e.g., oxalic acid-sodium oxalate mixture, oxalic acid-sodium hydroxide mixture, oxalic
acid-potassium oxalate mixture, efc.), lactate buffers (e.g., lactic acid-sodium lactate
mixture, lactic acid-sodium hydroxide mixture, lactic acid-potassium lactate mixture, etc.)
and acetate buffers (e.g., acetic acid-sodium acetate mixture, acetic acid-sodium
hydroxide mixture, etc.). Additionally, phosphate buffers, histidine buffers and

trimethylamine salts such as Tris can be used.

[0164] Preservatives can be added to retard microbial growth, and can be added in
amounts ranging from 0.2%-1% (w/v). Suitable preservatives for use with the present
disclosure include phenol, benzyl alcohol, meta-cresol, methyl paraben, propyl paraben,
octadecyldimethylbenzyl ammonium chloride, benzalconium halides (e.g., chloride,
bromide, and iodide), hexamethonium chloride, and alkyl parabens such as methyl or
propyl paraben, catechol, resorcinol, cyclohexanol, and 3-pentanol. Isotonicifiers

sometimes known as “stabilizers” can be added to ensure isotonicity of liquid
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[ 0205] On day 7, previously frozen autol ogous PBMC were thawed quickly in a
37C water bath. Cells were immedi ately diluted into DPBS or AIMV nedia and
centrifuge02at0/83829 for 5 mnutes. CD4 ' cells were enripChas$2ty/0pm@aat i ve
sel ection using nmagneti c beads (Easy-Sep CD4 ' kit, Stem Cell

Technol ogi es). Autologous CD4 ' T cells and dendritic cells were cocul tured
at 2 x 105 C4 ' T cells per 2 x 104 dendritic cells per well in 96 well
round bot tanpekitidndto€ she(froshadis@0siZ) anPepluidd @slhyeiieswade eldoladls, dppexaxiphat el y 5

[tg/ L. Controal l]ls contained th O (.Sigm). vehicle alone at. 0. 25%

v:v. Posi tVETIE SREGFT HEr] Jecliohh et BRSO Bl imlogaRE ot HuPriloi d

(Li st Bi ol aoinGai%1 O5tabfi Bl AEREM o a&c&t&?&r?ﬂof e %iteh'trs%ié’lpéa% chfyypated for 5
d 0.25 [LC p at ed

days. On day 5, O. [ er well of trTt e hym di ne ( Aner sham or GE
Heal t hcar &nctiars frachdebulkiGglagentés ameddtiawhieb tselbdzesity tiicrameufic bgertoat s usi ng

a Packard Filtermate Cell harvester. Sciptillation nt.i n s performed
ising & VAFIPAIS T Eb AetreosEnRichey Ry P roniati wit Rl napilizgmycen

7. 1. 5Dat apApaiyipdrc Ju@#OftondYEicAtiBeRRAKBE RYNEnEEMR k@SR iRine alysibat ed by
averaging individual results from6 to 12 replicates. The CPM val ues of the
four posi gliyemccgntanone, wendraging histidiner dgaioe, oReithing dt-ksueinet3-plsiny tedanénane| | s
for each peptl e MensANar 88edu Bl Tuhabl oLl e v alues, fobsd hepRgsl tive
control afd the pepti de WefTs re taredr Aty y Oll’VI i ng ftﬁe’averagé
exper i ment@athyoRdynvainiies sepitblNeylxsE rdgel, efnidisiol aldstnl, difccesidad tholilke
included in the dataset, a stinulation index of greater than 3.0 in the

t et anus t ByBldingysiitalysick ghinositolnaelyethylsre glygel paio agid palpaasesulBs not ed
for any p j: r 1 in Lyl at i i f . T r

papt | des sy ailfefdithld fnlstoftn S LB o Bol BRKoR acfs, B0tih BoERkBhicy
donors. Rdsgginsesl, t-analokhipgptdrolesmdwediancthipsulfatt; Idvomobmalar pepsht de t est ed,

t he percentage of the donagr set t responded with stinul ati on i ndex of

( hat
2.95 or gPRXPENtidEs e & apPlidet fdl0 rﬁﬁgamrtf%ﬁ?; RAEINg RN ERAFETUR i on i ndex

for all d91'39t51§1_1,‘%§in@|s§r%n?ﬁbﬁﬂdlt@§@lgﬁn o infmftkoptdblfind: 1 didp#SRE hoIL ARt QRn
CD4+ T Cell Epitopes In The Bevaci zumab
as polyvinylpyrrolidone monosaccharides, such as xylose, mannose, fructose, glucose;

disaccharides such as lactose, maltose, sucrose and trisaccacharides such as raffinose; and
polysaccharides such as dextran. Stabilizers can be present in the range from 0.1 to

10,000 weights per part of weight active protein.

[0165] Non-ionic surfactants or detergents (also known as “wetting agents’) can be added
to help solubilize the therapeutic agent as well as to protect the therapeutic protein against
agitation-induced aggregation, which also permits the formulation to be exposed to shear
surface stressed without causing denaturation of the protein. Suitable non-ionic
surfactants include polysorbates (20, 80, etc.), polyoxamers (184, 188 etc.), Pluronic
polyols, polyoxyethylene sorbitan monoethers (TWEEN®-20, TWEEN®-80, ezc.). Non-
ionic surfactants can be present in a range of about 0.05 mg/mL to about 1.0 mg/mL, for

example about 0.07 mg/mL to about 0.2 mg/mL.

[0166] Additional miscellaneous excipients include bulking agents (e.g., starch),
chelating agents (e.g., EDTA), antioxidants (e.g., ascorbic acid, methionine, vitamin E),

and cosolvents.
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VH And VL Regions [0207] CD4 T cell epitope peptides were identified by an
anal ysis of the percent responses to the peptides within the set of 99
donors. TWO 201048128 percent response and standard devi aPCoUSaE0®3®2¢ cul at ed
for all peptides tested describing the bevaci zumab heavy chain and |ight
chain V regions. A response rate greater than or equal to the average
background response plus three standard devi ati ons was consi dered a

pot ent i al [03824] Thd faralulatiepihemyxecanFdso ctd’m@uh)ewmbmuﬁarbtﬁe'ra@htncc&mhmnv regi on,

32 peptides were ested abl resulted in a rage background
percent radHlerste tgg anti-y annf@ooﬁ ﬁ?ﬂ@ ‘Q%CLQ%H% dEX&EKPﬂeé? %éeo%%b%t&@ground
was deterﬁkﬂﬁguﬁ@a %m%9¢§&%ﬁ§BE%§§§%?Q§“ﬁ%§@QSItlOn 13 (Q40-T54) displ ayed

this |evel response | umab i ght chain peptide dataset mnth

a res pons l%gt)?hg fostm gc%e@ ?(H‘ C?ﬁ?@a%t}eo&%drﬁ? n*aﬁéﬁ?&?d I?ro{‘}e(?n 0¥ oG

regi on, {1'des’ e e averag e round ercent
response mm&ﬂ& tb dail} Yepchidingeonsd ol df dlemcatfa@ms mbmdmgba@me ofind was

12. 1% Che peptide wi thin the bevaci zumab heavy chai n dataset. #18

(N52- R56) disgashi syedy #f @P%S@n%ndrtgg PeiRoE's sensitey ity (s @%XE@R)antlhO%cond
peptide at position #30 in the heavy chain dataset achieved a response rate
of 9.1% HHEWAke devwsr abreentaM & ansibedyiokthe disaloswisde bagél@lngwrﬁd pawilbn

i ndex (se [ t S. ed for
al 1 pept i g e Hing g ATl AR Rl R D R O 0 O P AL

stimul ati ef.)] thedexbjedt, dnddRe Sev@n%ﬁhédﬁbasé,ﬁhgphﬁsuﬁlB):ondﬂ@@l/dftﬁélajbjedﬁ,&béI de
#18 had an average stinmulation index value of 2.16 m (Figure

3B). The PBHICHEC LRIt orhshizy aﬁ@ﬂ@ﬂt}?@ﬂﬂ&ﬁ%ﬁéﬂ&@%ﬁﬂéﬁ qmqi)atﬂilcbﬁl% ndex of
1.45 + 0. 18 Se £roite dfldeihiS2Rh; #i48 b&ﬁggteeiﬁ? YRLEH bR Vel %et%}ﬂlﬁgd ngl L,0n i ndex

and an above average response fate. peptide at posi |on
i ncl uded péreon sleletmthé¢aty CD4 ' T cell epitope content of this antibody V
region. Al of these stinulation index values are significantly higher than

t he aver agﬂ79} [l [dtieiredbgnirde by foae ofblill preficiagtaRati the bﬁtﬁnil\@a@k&paﬁ@sﬁac@g 14 +
0.07 for all 69 heavy chain and Ilght chai n, pepti des) k0209 These dat a

i ndi cate Phidividhsl dosgees efimngaticBaGE pntibady ofghe disdosusgvilhbe defcrnpiged b
bevaci Zunﬁ{% n\étlfrggﬁ(g&&% t-B?tt}{eecoﬁzimoh%ef‘r%qre\ﬂ'edrﬁq%'fglrll% r&lte %Hd El?é)@f is f Ound at

peptide position 1 at enconpasses franewor ind two am no acids from
CDR2. Thea&ﬁqmﬁmuencmduhiq&zmdmun@nenbﬁmkpaukakwsmn@Wb&hgmmaedhmdthmnn t he
sequence d rin t he CDR-deri m no acjds are

ni za I.n Tabl e .5, ved.
under | i neBY SF%%% Wﬁrﬁé‘ tl%ﬁ%rﬁwnn? HOPTERI 4D ARsa8Eh 10 RIS f@ﬁ?owgﬁéan e

i denti fi eghpedibgaSbRANBSH F‘o%'rltaf%PQf &t Be&dtd Ei@«'%ldﬁ]tﬁe %sma%@%ealhén £ CDR2.
The second egltope pept| e region contains both framework 3 and am no

acids. 7.the d be alengd ogendinedd, yn atgpidaneeswish n@ava clinigatgtyadfigei ant
Ant i bodi es
6.10 COMBINATION THERAPY

[0171] Described below are combinatorial methods in which the anti-VEGF antibodies of
the disclosure can be utilized. The combinatorial methods of the disclosure involve the
administration of at least two agents to a patient, the first of which is an anti-VEGF
antibody of the disclosure, and the second of which is a combination therapeutic agent.
The anti-VEGF antibody and the combination therapeutic agent can be administered

simultaneously, sequentially or separately.

[0172] The combinatorial therapy methods of the present disclosure can result in a greater
than additive effect, providing therapeutic benefits where neither the anti-VEGF antibody
or combination therapeutic agent administered in an amount that is alone therapeutically

effective.
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[ 0210] Bevaci zumab was subjected to nutational analysis (see Exanple 2

bel ow). Based on antigen-binding studies perfornmed in conjunction wth the
mut at i onaWoanel/8i2s, a set of candi date ami no aci d subsPCTOS2@93%2e hi n t he
CDR-H2 and CDR-H3 region were identified that did not significantly reduce
the affinity of the antibody to VEG-F (Table 6). These ami no acid
substitutions were tested singly and in conbination to identify variants of
bevaci zunmpll1 78] tihthe @eksednéthoasn dgenticVEGF astilsaiypdtieddisdoduneand thd t ype

anti body. 8. EXAMPLE 2: | DENTI FI CATI $\IO: VARI ANTS (F: BEVACI ZUMAB W TH

| NCREASED XRRPRjioyheapewfisecionnn PF afminipfered CPoehinartiinsb P uiaR outlios ct ed

Lo compr eRASIKEITUA hANRIIRIAL ¥RESEP difiB0sy bynPuleRtacLhaipdhad i nor eased

affinity to VEG-"as conpared to bevaci zunmab. e Increased affinity of
candi dat ectrnyhatadif thatapgutimagant ac sod WEGFadsinstampdsedessychyad deyammab was

anal yzed by Bl Aco o confirmtheir, bipdin haracteristics, 8.1. MATERI ALS
& NETHODS BN IR R P @5 P TRPReG. (RIS QL0 Sel12 SRS PORF dBiton

const r uct gyMREEvCIdMadralienenct i t,Re3unnodif beghylks heat. on doftrastanbuman

| gG -contai ni ng plasm d, expressed in 2937/17 cell lines by transient

t ransf ect pwh VEdrfdanitboilp otithe sligsiasiue and thycappljnation therepeupcggeitipraad fo nity.
The affinity,of .the,anti di. for WVEGE (R st ens, n oli.s, was
fot enr nobt SRS ShtRaE SRsh B Alhiisbha e B R grib R ive, B

syst em ( BtAg@jle, th&mtER@E0Ihaaibedy Bf tie @ieiRiise aid the R@hdifdtdAahergpaiticanéit- human
Fc anti body (Jackson | pnmunoresearch) was first inmmobilized to the biosensor

surface uS¥hes administored Badcedve 2wy ws ScdsipPicnyctke dgegpkor monthly intervals.
N- et hyl - N ~di | ani No- St el ni i de.
N ana T B RRK A A RAPRLCIERE B Bion oPthe MOVECRORENGE O¥ il B2

ant i bodi edis¢loawacarz piraddcandolbev administahiow af therbmpimnop drcddfceatic sgimt.aces at a
low flowrate of 5 tt/mn. RL was kept lowto mnimze avidity due to the

dimeric [0174] As a non-limiting example, the anti-VEGF antibody of the disclosure and
combination therapeutic agent can be administered concurrently for a period of time,
followed by a second period of time in which the administration of the anti-VEGF

antibody of the disclosure and the combination therapeutic agent is alternated.

[0175] Because of the potentially synergistic effects of administering an anti-VEGF
antibody of the disclosure and a combination therapeutic agent, such agents can be
administered in amounts that, if one or both of the agents is administered alone, is/are not

therapeutically effective.

[0176] In certain aspects, the combination therapeutic agent is an anti-angiogenic agent,
an anti-theumatic drug, an anti-inflammatory agent, a chemotherapeutic agent, a

radiotherapeutic, an immunosuppressive agent, or a cytotoxic drug.

[0177] It is contemplated that when used to treat various diseases, the anti-VEGF
antibodies of the disclosure can be combined with other therapeutic agents suitable for the
same or similar diseases. When used for treating cancer, antibodies of the present
disclosure may be used in combination with conventional cancer therapies, such as

surgery, radiotherapy, chemotherapy or combinations thereof.

[0178] In some other aspects, other therapeutic agents useful for combination tumor

therapy with the antibody of the disclosure include antagonists, e.g., antibodies, of other
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nature of VEGF. No capture of the antibody was nmade on the reference
surface to serve as a negative control. Subsequently, VEGF was injected to
all flowwelbw/@s22a fl ow rate of 50lalL/mn for two m nUPES/USRO1GOBIRDT
association followed by a 25-m nute flow of HBSP running buffer (10 nmM
HEPES, 150 nM sodi um chl oride, 0.005% P-20, pH 7.4) to nonitor the

di ssoci ati on phase. At each cycle, VEGF, in 6 different concentrations of
VEGF r angtaegrb eiavvere ind1vidd iangn&lgoiviignacheds EGER - EidB4d (alse keswem b sHet@as
injected ogver the surface. The surface was regenerated with 1.5% H3PO4 at a
f1 ow rat eEGIBRFRBEHTINEH two brief pulses at the end of each cycle.
Binding data were fit to the 1:1 Langrmuir nodel to extract binding

const ant s [¢178hSemetiBpsadertreasinent o6 £anggrseand pugpme dissasep.dheiah §e Rarefigphie ed in
each anal y§j elim ; SES ref surface
and bt ora S e B i A e AR b BRI e

| east t hr ¥&GIepaibate isdetiihiRaiddnth a §raviREdbil&Gy[a@2d3] Resul ts are

di spl ayed as absol ute nunbers and as fold i nprovenent over wild-type.

Al nost al [0180F Suidbl@ddsages BF 81 NGV hRBItOMUbeRNSHO tHodd pRBerltlyQRYd @tPmay

di ssociation (koff) rates when conpared to bevaci zunmab or wi |l d-type (Table
7). The fbalawveasd dus toyhaegmfised sition heyngeey) ahths gigsrtd inkbitery agent aallapinge and
reach as kﬁﬂﬁ Qo nM for the variant corresponding to SEQ I D NO 82.
These val Ues contrast to bevaci zumab which has a measured affinity in these

i 1.9 nM_[0214] Tabl .and 9 sh ddi tional. hai
varcants T0AS] Eps ey <Bthen A GRe e RRty sk eREy it Rl s TRy £ o
VEGF t hanafevacinzuii@ly bdatal iebmbhavity withahd gntil O ESFoMsibb@idy ¥f tbai n vari ants

that prelimnary studies indicate have an affinity to VEGF simlar to that
of bevaci disptabrredAng-inBemEKsin jeentaiprladg, bus st [ingkd te Bestamipgpheht s t hat

of bevao Shap b iiveliler g p B Maeber ol Blelfin zep
VARI ANT PERISpREES, benOR/16¢, f¥iatuife)hajprepyn, desofemic espelad ampindomtihacinmunogeni ¢
regi ons of bevaci zumah (see Exanple 1) were generated (Tables 14-16). The

vari ant pepiyed REP@ide| ect ed on the basis of conprehensive mutational

anal ysis described in Exanple 2, in which CDR ' '
[0182] For treatment of cancers, chemotherapeutic agents can suitably be used in

combination with the anti-VEGF antibodies of the disclosure. Chemotherapeutic agents
include, but are not limited to, radioactive molecules, toxins, also referred to as cytotoxins
or cytotoxic agents, which includes any agent that is detrimental to the viability of cells,
agents, and liposomes or other vesicles containing chemotherapeutic compounds.
Examples of suitable chemotherapeutic agents include but are not limited to 1-
dehydrotestosterone, 5-fluorouracil decarbazine, 6-mercaptopurine, 6-thioguanine,
actinomycin D, adriamycin, aldesleukin, an anti-a5B1 integrin antibody, alkylating
agents, allopurinol sodium, altretamine, amifostine, anastrozole, anthramycin (AMC)),
anti-mitotic agents, cis-dichlorodiamine platinum (II) (DDP) cisplatin, diamino dichloro
platinum, anthracyclines, antibiotics, antimetabolites, asparaginase, BCG live
(intravesical), betamethasone sodium phosphate and betamethasone acetate, bicalutamide,
bleomycin sulfate, busulfan, calcium leucouorin, calicheamicin, capecitabine, carboplatin,
lomustine (CCNU), carmustine (BSNU), Chlorambucil, Cisplatin, Cladribine, Colchicin,
conjugated estrogens, Cyclophosphamide, Cyclothosphamide, Cytarabine, Cytarabine,
cytochalasin B, Cytoxan, Dacarbazine, Dactinomycin, dactinomycin (formerly

actinomycin), daunirubicin HCL, daunorucbicin citrate, denileukin diftitox, Dexrazoxane,
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nodi fications were identified that did not substantially reduce the binding
affinity of bevacizumab to VEG-. [0216] A total of 77 peptides were

synt hesi 280 2014828t ed based on the antigen-bi ndi ng st u#iC&4]S20100820A% ng t wo
synt heses of each of the parent 15-mer peptides. Atotal of 93 donors were
tested wth the parent and variant peptides utilizing the nmethod descri bed
in Section 7.1 and the results are shown in Figures 4A-4C. In particul ar,
Fi gures 4B)ib1fﬁimshmmniw4dih§dmejr hnthespodises Dovctandladdladeavacicayiarb epi t ope
pepti des. Average r to the unnodified parent epitope sequences are
i ndi cat ed INIROIGHH Chedrash oy Gerobilratnagaginigs- chlos Qe AR RN POF s

referred i es;

Figur e 48 Chovs g %&%%as@ SRR Yoe éﬁ%%éﬁfdﬁﬁ%ﬁ%%&{k%@%. Ges.

| mmunogen i:uhictiyrmdbmraidfewhmel @@taéml @eptqndeSetap®1chﬁmtﬁmonnn Taidrectdposidd217] For

t he heavy i aple.re ept . des aver a ercent response
Lot he paPEmphieieraam Aos b T Rat: BiGEHtahBb FS oo RrEe Iyt ant
pepti des denpi&d ralkge a@drgﬂmﬁ&n@malghucb@&ﬁ@&a@ doRdBliRACtAY & AdRidin

stinul ation i ndex as conpared to the parent peptides. [0218] The parent

peptide r Esg@nssetrmaﬂé?i hmlromereme@aryblema{ﬂﬁumsfetmde intsgicom €PR3 epi t ope
pepti des ir{]no H?It {ozafe leuc V%cl)r/ nfjcm %pdfo esallc%%]tee le%%n?snotle ﬁ%@tl de
sequence wWas oun efronstrate overaltresponses a$ conpared
to the paligsdaineeRindéine, [Iﬂa%&aallslnﬁidmidcm,ordtmlhb gieL, Chlib’tilrdiky‘ped icdfetomer egi on CDR2
peptide parent response rates in this study were 25.8% and 15% One nutant
pepti de waeetatganegestirelgcetaies mglnkalas Gl arcraantipytipe dnesveragthotrsRsitnogeni ci t y
as conpar t
R e

bevaci zurrad:treoftlkiemslgte mmamsptmaﬁ(lls@dclitmxatqrmadmnaﬂeehdmdnm mgnjostaper ti es of

vari ant antlbodles rporatl mutations in the nodified_epitope peptides
(e| ther aBleGeHRyPe - abtBre: eeHIRROE 1 WHBFTRs RO q%mdpoé@’{}]&&? i) .

Sever al gdeEH‘ﬂ@ bﬁrbéb@ba[&ﬁeqtltﬂ ngza]ﬁol%? TRELiARD esanraﬁlB&{rﬁas‘ﬁ%?to%tfobﬁ' ty to VEG-

as conpared to bevaci zumab ~I'n one study, transiently transfected
293c18 cetdnwpxekpsrtendi tegipeside, atcteapbsldn,des‘t@lacten@ftettdcremb,dhm@pez citatambarcilant s

were stained with xab47-co t UVEGE (I.nvitro t. #PHE0143) at
3 and. Gt TN SPafE HEE Rt b otbir BF d55B4i00) at
1: 400 di | U&lhﬂﬁein,%ﬁlﬁa%ﬁﬂ’e%uH‘@t%hﬁﬁ&ﬁtlhé’ sWiBite, @hd Wirvel6Mb @4FRAtEY USing a

[0183] Any anti-angiogenic agent can be used in conjunction with the anti-VEGF
antibodies of the disclosure, including those listed by Carmeliet and Jain, 2000, Nature
407:249-257. In certain embodiments, the anti-angiogenic agent is another VEGF
antagonist or a VEGF receptor antagonist such as VEGF variants, soluble VEGF receptor
fragments, aptamers capable of blocking VEGF or VEGFR, neutralizing anti-VEGFR
antibodies, low molecule weight inhibitors of VEGFR tyrosine kinases and any
combinations thercof. Alternatively, or in addition, two or more anti-VEGF antibodies

may be co-administered to the patient.

[0184] In certain embodiments, hormone therapy can be used in conjunction with anti-
VEGEF antibodies of the disclosure. In some embodiments, the hormone therapy includes
one or more agents that inhibit estrogen and/or progesterone from promoting cancer cell
growth, e.g., a selective estrogen-receptor modulator such as tamoxifen, an aromatase
inhibitor such as anastrozole (Arimidex®) or letrozole (Femara), an aromatase inactivator

such as exemestane (Aromasin®), or an agent that inhibits estrogen production such as
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DakoCyt omati on CyAn ADP fl ow cytoneter and was anal yzed using Treestar's

Fl oJo anal ysis program The nean fluorescence intensities (MFl) neasured in
t hi s wor kwareis@s228orth in Table 18. [0222] In anot her SCWANS2010/0890BC50 of
bevaci zumab and variant anti body binding to VEGF was neasured. Anti body
titration plots were generated using bevaci zumab and its variants with

Al exas647-conjugated rHu VEGF as descri bed above, with the VEGF serially

di | ut ed t posctadindZbtadex)5 1h oMet omBodiinchtsMhe Tbend(SBerdpy isamcar encsbhayemtd N Tabl e
19. 10. SPEC| FI.C EMBODI I\/El\gs Cl TATI ON OF  REFERENCES [0223] Al

publ i cat i Br¥&nhibi} IRTUCTion of SEMONGH (OEKIE GN&i%nd ot her documents cited in
this application are hereby i nco][é(aorat‘ed by reference in their entireties
for all plMS8kEssanes aspects spantxY GF andbady canbp upsddnrauastiqusith 8 sopldn,

patent, pat b cat | 1eN %Ee' bV I-ndi cated to
be incor pglrog%te%alﬁgéeirnet%drsg{r%c%ﬁafsg&]hgfﬁ ﬁgg#%gsfélss. elnilﬂg)(a\k/ﬁa{télﬁgﬁﬂéé gyéci fic
enbodi menimhitiiavés dpeeificifod UTEGE reckpandymeme kitagel, Ini dthawm eniboliEn @ tieck B ed

that vari or;@a'(:h nges can be made. w t hout deparstti nlg fromt hi' spirit and
scope of t 1108 f[q)ﬁlegﬁ)t an W_mqf t SV@_% FOEEPIPK :armyof tyrosine kinases (e.g.,

VEGFR-1, VEGFR-2). In other embodiments, protein tyrosine kinase inhibitors useful in
the compositions and methods of the invention include PTK inhibitors that do not bind
selectively to the VEGF family of receptor tyrosine kinases, but also bind to the tyrosine
kinase domains of other families of proteins such as HER2, HER3, HER4, PDGFR,
and/or Raf.

[0186] In some embodiments, the tyrosine kinase is a receptor tyrosine kinase, i.e., is an
intra-cellular domain of a larger protein that has an extra-cellular ligand binding domain
and is activated by the binding of one or more ligands. In certain embodiments, the
protein tyrosine kinase is a non-receptor tyrosine kinase. PTK inhibitors for use in the
methods of the present disclosure include, but are not limited to, gefitinib (ZD-1839,
Iressa®), erlotinib (OSI-1774, Tarceva™), canertinib (CI-1033), vandetanib (ZD6474,
Zactima®), tyrphostin AG-825 (CAS 149092-50-2), lapatinib (GW-572016), sorafenib
(BAY43-9006), AG-494 (CAS 133550-35-3), RG-13022 (CAS 149286-90-8), RG-14620
(CAS 136831-49-7), BIBW 2992 (Tovok), tyrphostin 9 (CAS 136831-49-7), tyrphostin
23 (CAS 118409-57-7), tyrphostin 25 (CAS 118409-58-8), tyrphostin 46 (CAS 122520-
85-8), tyrphostin 47 (CAS 122520-86-9), tyrphostin 53 (CAS 122520-90-5), butein (1-
(2,4-dihydroxyphenyl)-3-(3,4-dihydroxyphenyl)-2-propen-1-one 2',3,4,4'-
Tetrahydroxychalcone; CAS 487-52-5), curcumin ((E,E)-1,7-bis(4-Hydroxy-3-
methoxyphenyl)-1,6-heptadiene-3,5-dione; CAS 458-37-7), N4-(1-Benzyl-1H-indazol-5-
y1)-N6,N6-dimethyl-pyrido-[3,4-d]-pyrimidine-4,6-diamine (202272-68-2), AG-1478,
AG-879, Cyclopropanecarboxylic acid-(3-(6-(3-trifluoromethyl-phenylamino)-pyrimidin-
4-ylamino)-phenyl)-amide (CAS 879127-07-8), N8-(3-Chloro-4-fluorophenyl)-N2-(1-
methylpiperidin-4-yl)-pyrimido[ 5,4-d]pyrimidine-2,8-diamine, 2HCI (CAS 196612-93-
8), 4-(4-Benzyloxyanilino)-6,7-dimethoxyquinazoline (CAS 179248-61-4), N-(4-((3-
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1. An anti-VEG- antibody or an anti-VEGF binding fragnent of an anti body
whi ch conprises CDRs having am no acid sequences corresponding to SEQ ID
NO 3 ( CDRvBIRYP10/18831 D NO. 4 (CDR-H2), SEQ I D NO 5 ( CDR- HBLT/USEQ0I0BYORO. 6
(CDR-L1), SEQID NGO 7 (CDR-L2) and SEQ ID NO 8 (CDR-L3), wherein CDR-H2

i ncl udes the substitution K645, and optionally one or nore additional

mut ati ons or conbi nations of nmutations selected fromone or nore of Tables
6, 7, 8, @hlot®A4-fhibrofiznl)dmindBydidofd4-dPpylitidinkeyg2-butyhemiic CEAISRER180t-0get her
have up tggl? am no acid sgbsti tutions as conpared to CDR sequences of the

ant i body WadiBrad BKI2h a&ﬁtﬂ@oéﬁ-r ani bi zumab. 2. An anti-VEG- anti body

or an anti-VEGF binding fragnent of an anti body whi ch conprises CDRs having
ani no aci P1$ehlienenresiftcombosiipenti #ypntioVESH anpibegy f thebrelagyre igsed i1p NO, 4

(CDR- H2) , - - H3)-,. L\ - 7 - L.2)
and SEQ | B&E@ng@?% t@%ﬁé&%@ﬁ%ﬁ Fegic&%e%tsﬂem ‘su S{Olq%ﬂ&@tlooﬁl ' 64Q
and opt i ondtable fonener alimfestaddidcomditihe tredtakchiostpadents onthimehdtaivs of

mut at i ons sej ect\%% fromone or nore of Tables 6, 7, 8, 9, 10, 11, 12-1 to
12-9, or §&cgmaghiehiolon fdeei®.- CDRs al t oget her have up to 17 amino acid
substitutions as conpared to CDR sequences of the antibody bevaci zunab or
t he anti btth38} kmansithas spgsificembedimeat, an/metE VESHH sudpdpef tig disstasugEeEsasi ndi ng

f ragnent . i i Gh:c i i:hg: am i ences
cor r espontl B PR R e SR R B R RS s
(CDR- H3) , a R QirbtDiMGrdatra &R batientsSkith LbreNQtabld, (Edat1L: 2)vaaied, sEQriebr NO. 8
(CDR-L3), wherein CDR-H2 includes the substitutions Y53F and K64Q and
opt i onal | {ebiitie PopsawI; Ranorad!l ¢alk l40g 63€Chr conbi nati ons of nutati ons
sel ected fromone or nore of Tables 6, 7, 8, 9, 10, 11, 12-1 to 12-9, or
13- 16, whHHS8PhIn ys agptherapreifigicombgdintrat. anpnt-\IBCE entitodymfiles disglesure is
substi tutjons S f the. i ci zumab or
the anti b8y P A BTAnaLS e R T A G aE b s A e e R b1 i ng
fragment eatataRnesftpakiecty whdihahe aeupEdi srischCiBthchapyi fogmataktatc BIERE -sgqtiences
corresponding to SEQID NO 3 (CDR-Hl), SEQID NO 4 (CDR-H2), SEQID NO 5
(CDR-I—B),b@E@CFlE?eNQ 6 (CDR-L1), SEQID NO 7 (CDR-L2) and SEQ I D NO 8
(CDR-L3), wherein CDR-H3 includes the substitutions HI7E and Y98F, and
opt i onal | {018AkFer treptmentapd detinabdiapases the antin¥ EGF anshedingef thadiselosyracar i ons

sel ected L A ARLoRLIRGEEh RS S Gt ooy Serivh i 8oL pifth2- 9. o

13-16, wherein er am no

substi t ut pengatedamampameth ARCOWS, @ paudnee ap@met hegdding itihody chRpatnzofab or
t he anti baody rani bi zumab. 5. An anti-VEG- anti body_ or an anti-VEG- bi ndi ng
fragment B CRRPEMGH sl ek velapimate ¢ nemrslonahantigodniargstingthe €¥duences
|
T

i.0g: t - : . - D NO 5
CCoR 1y i Eordiacirb et ctplot i ol Aot N R PO
( CDR- L3) , Midveg@i®) aGBRabRr (poghptded sbhiengubstitution T5 | A and optionally one
or nore additional nmutations or conbinations of nutations selected from one

or nore of Tabbd3 6THERAPEUTICOREGIMHENS1 to 12-9, or 13-16, wherein the
six CDRs altogether have up to 17 anmno acjd substjtufions as conpared to
CDR s_equeﬁ@@i?a © Plf?é?%ﬁislctééﬂﬂ? %%V%ﬁ%@?ﬁﬁ%mﬁrr%lﬁ’én%ﬁlt‘?E’b‘b%/tiF &aﬁnﬂ}l%t{i’ﬁ*%, and
‘é"gs r ]?'O ::]t %E%g%—%@@i% Iniedles APt LA o HRE STRO GO RIS L giffen &vifRBR-2 Sequence

depending on the patient’s age, weight, and disease condition. The therapeutic regimen
can continue for 2 weeks to indefinitely. In specific embodiments, the therapeutic
regimen is continued for 2 weeks to 6 months, from 3 months to 5 years, from 6 months
to 1 or 2 years, from 8 months to 18 months, or the like. The therapeutic regimen can be

a non-variable dose regimen or a multiple-variable dose regimen.

[0192] For the dosage exemplary regimens described below, the anti-VEGF antibody can

be administered as a sterile, preservative-free solution for subcutaneous administration.
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6. An anti-VEGF anti body or an anti-VEG- binding fragnent of an anti body
whi ch conprises six conplenentarity determ ning regions ("CDRs") having

am no aciwo=eyesres corresponding to SEQ I D NO 3 ( CDR- FCY/USSHQOBD2NO. 4
(CDR-H2), SEQ ID NO'5 (CDR-H3), SEQ ID NO 6 (CDR-L1), SEQID NO 7 (CDR-L2)
and SEQ ID NO 8 (CDR-L3), wherein said CDR-Hl includes the substitution N3
1F, and optionally one or nore additional nutations or conbinations of

mut at i ons[(H@B]acRoedreﬁﬂnmm ofhﬁetrastauﬁmaﬁom&taﬂedmlcas ab anti-VE&GF &htibd@y ofithe 12-1 to
12-9 and éB wher ei x glto gt her. have up to 17_am no acid
subst i t ut ASHESHE It 4 grreryoy Yqabnees A0 hamefits D68y vy Himab or
the antib oes not
consi ot ook Wﬂ?ﬁh@%@ﬁéﬁ%@“@é’?ﬂ SISl e, Iy St

anti - VEG:tlardosdatsdly4 mg/leg; 2etnmig RgEEB - oing dign & 10 magf ke -4 .8fmgkg ant -4idody/kaghi ch
conprises Six havi ng a aci d sequences corresponding to SEQ ID NO 3
( CDR- Hl) e@éb“f"bwl%iiﬁwkﬂt%ﬁuw SEQ | D NO 5 (CDR-H3), SEQ ID NO 6 (CDR-L1),
SEQ | D NG, g‘CDR L2) mg) g F L3), wherein said CDR-H3 includes
t he substiqlér ] Ghangdee embR %ﬁ%ﬁif%ﬁ%ﬁﬁmém%? g0 atfataﬂ FYIesT: 2pnghti i ons or
conbi nat | Q/'E%}fﬂéntf%&gkf&g%m%ﬁk&%ﬁ?gdﬂhf %r@&‘&tﬁ"veﬂ&%? 25 dﬁ?ﬁéfels %@m fig 8

10, 11, 12-1 to 12 and 13, wherein the six | t oget aveg L?p to 17
anm no aci dves'yuBszvaekthhﬂ%)Ia&)X@ﬁq)ahpkatm,deﬁDRose,Cﬂmdrfhlesmmaimltﬂegmmmi)| body

ont L boay dBsdie eSS R HER e T meliear e rroBeRE 1ot 1o
12-9. 8. éﬁs%ﬁ/kgéf?@Saiﬁg)kg%‘}%‘%%g/o%eﬁé‘wth\ﬁﬁ@xmd' ng fragment of an

anti body whi ch conprises six havi ng am no aci d sequences correspondi ng
to SEQ | DiY9spF %}Méﬂp fﬁﬁg Rr¥dsh ﬁg%u'é% 1 Mo Ve H3), SEQ 1D
NO. 6 (CDR[LI)F é)s D NG é%RIM%S 2 R L3), wherein said
CDR- H3 i nettidds of ﬂe dswmlret 1&tadmm1$ﬂ9r%ﬂ)1nteavdn@pty amadolwof)héOmg/hg)c‘&ry

addi ti onal, nut ati on rrblnalos ations selected fr one or nore
of Tabl esEee veekg G S bR 4R Sp bR s in S T4 s

al t oget hepghagv 14 i [ (m?g;

sequences of the an%&%oldo ﬁi{)rg\?&agﬁéz:gdn%ﬁﬁg?@t %%gg%ﬁ%%ﬁryﬁrgam ligézjﬁtna and
wher ei n kamltmcghvmaMEBﬁlmml body does not consist of a CDR- H3' sequence
set forth in Tables 12-1 to 12-9. 9. An anti-VEGF anti body or an anti-VEG-
bi ndi ng f[()igﬁiaﬁbr méatmmtaxftm&m@icmmshcmapam sm"rVﬁGF @ﬂ’@sdhaf/ihnglisatdsnm acid

Peaenees SUEPEL I LR 5ER L 0 LR SRS IO AR 50
NO. 8 (%ﬂ—ﬁ%mﬂé’%@rﬂ%’dﬁnéﬁé G QR 831 um&%/ygez% S UBSS bty ngAZRy ﬁ”d

optionally one or nore additional nutations or combinations of ations
sel ect ed f8ong/kper brd. hmgdkgofveaimooscaks with Bcligxel10, 11, 12-1 to 12-9 and
13, wherein the six CDRs altogether have up to 17 am no acid substitutions
as conpar g 97pFaDiR s@cterf Mawﬁctﬂn@samichodtyaMemeZMbdp of theelishisuteody

rani b|zurrab and erein CDR-H3 in s G- antlbod does not consist of a
CDR- H3 sebuidHERISEERd Tpigpyapopsly $hmflese 0?9% f SAE. QYeIYTO Werka At O BNt i body

or an ant (oI Toli ALER t [ nf‘gg{g)rl X3
havi ng an}nn%ﬂ%gigllcd segggerﬁges cor%gg{og I/%%?G%Eg\’@[gci&o?) (%D%erﬁl—&/%g SEQ I D
NO 4 ( COR4M2Ng/kSBQI4D ME/KE (vODpRwWeE3Y ckSBQMoDo gy ( CDR- L1), SEQ | D NQ: 7
(CDR-L2) and SEQ ID NO 8 (CDR-L3), wherein said CDR-H3 includes the

substi t ut [(HJQS]{%Eneatménom dgerralated roaelo rdegmmmtmdcﬂAM[Q);ah amiHVAHGIONS or

conbi nation al.i ons sel ect ed from re of. Tabl es 6, 7,
10, 11, 1304t oy Oﬁegf UgoiS aginiiyiprgd fha daye,01g Héa?yo@&@wgﬁalﬁaw% to 17

am no_aci ghuPabhhAROSnARIFOTRRKSII BeCRR ARRURAGRS uRfadDR APRdY

bevaci zumab or the antibody Tani bl zunmab, and wherein CDR-H3 in said
anti body 03e6nw, 0dehg$ stg, 6254). TOR; 9135§b"tﬁ.mgc<a G20.450ng hy imravathdabs 12-1 to
12-9. injection once a month (approximately 28 days). In a specific embodiment, a patient

treated with an anti-VEGF antibody of the disclosure has wet AMD. In another specific

embodiment, a patient has dry AMD.
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11. An anti-VEGF anti body or an anti-VEG- binding fragnent of an anti body
whi ch conprises six CDRs having am no acid sequences correspondi ng to SEQ

| D NO 3 (WDRoHLiH$223EQ I D NO. 4 (CDR-H2), SEQ I D NO 5 ( CDRCH3)S2018M080RD NO. 6
(CDR-L1), SEQID NO 7 (CDR-L2) and SEQ ID NO 8 (CDR-L3), wherein said

CDR- H3 i ncludes the substitution Y99D, and optionally one or nore

addi tional nutations or conbinations of nutations selected fromone or nore
of Tables 6, 76.18, BJA[ENOSTICMDP&DARM@CEHHHIAL Kif€Sei n the si x CDRs

alto ethe am no aci d bstit ons a ared.to. CDR
cequences YP%] Fucdnuby Bder dhelor whatumeregay FRACHZIEYS and
wherei n Chai- H%Gmaxﬁﬁiodleyﬁ%luaﬁg'aﬁ%’d/dyd&ﬁjilg'af&) SRS HRtlo@fre aTROR- H3 sequence

set forth in Tables 12-1 to 12-9. 12.” An anti-VEG- anti body or an anti-VEGF
bi ndi ng f peaymentutighl lahlsamaplmgwompn@lhg¢hﬁmu-¥E§Fsanmbozbmf thedlsnlgsum no acid

sequences, cor r.espondi 1o SEO I D NO 3 | D NO 4 - H2), SEQ
DN 5 (R T TR RPEm e T b SRS R R By I sEG 1
NO 8 ( CORfdiwingwher ei n sai d CDR- H3 |ncI udes the substitution 5100aG and
optionally one or nore additional nutations or conbinations of nutations
sel ected from gne Oy égﬁ{‘tﬁnﬂlon ﬁé}hﬁtlga gnt i%r eygdmﬁllgas &éscrlﬂ‘&flill Stegtldtg ?Oand
13, wherein the six CDRs altogether % to 17 amno acid substltutlons
as conpared to CDR slegeences of the anti body bevaci zumab or the anti body

rani bi zumab, and wher n said VEGE oes no consi st of a
CDR- H3 sequenc® set ‘f?r"f‘}?(%i?rr?adﬁé}l}}s?émﬂﬁhelal’ct’ov§%%9'?‘ntg Xy’ W%‘ﬁﬂpw »ant i body
or an anti-VEGE bi ndidyg {{BG®AheOhn@n antibody which conprises CDRs having
ami no acid sequences corresponding to SEQ ID NO:'3 (CDR-Hl), SEQ ID NO 4
(CDR-H2), SEQ kD NOPEar(xﬁDR’ctidBI) graﬁE@aﬂeDoMf&‘r@dIéRﬂp]:Dld tHSBEQib&ANOthe ( CDR- L2)

and SEQ ID NO 8 (CDR- re| aldCDRHSmCIudesthe substitution
5100aG and opti onaf? OGPiéS’(S‘r doi™i onal nutations or combinations of
mut ati ons sel ected fromone or nore of Tables 6, 7, 9, 10, 11, 12-1to

12-9 and 10200]fe¢estain %Slﬁ@ct&;.eﬁclwnsd%ﬂepé&&%rVﬁQ{E@nubm%ws p7ckageho aci d
substi t ut t tjmab or
the ant! bsdy o ERTHALER Rt PhATHATER Bler 8, LM R SMAL MR o
ant i body desesdbut yrindisne ﬁv&&nlt,@nsanelght\iaiﬁioam itdmadyt dusegor aotd)- WEGE bi ndi ng

fragment of ant i bod c ri se in mno aci d sequences
correspon%ﬁef’?g-nct qﬁ)@ﬁj“?‘ét}%’%o PUBEPGHE)‘ S%WTFW%@%%?%F@ POYEC 8ERYY D NO 5
(CDR- H3) , ID NO.6 (CDR-L1), SEQ ID NO 7 (CDR-L2) andSEQIDNOS

( CDR- L3), [(wﬁé Biggnostie i copiminehceantit VEGF apkodissiEiciuding @1ibedY ect ed from
T28P, N3 nal

mut at i onségrju%ﬁ %?ﬁglt@?%%goswaﬁ?g ?%éns s%eg%:hteg f?%em&g%%sggg%ér?g of Table
6, 7, 8, Packdf cdnprishi®: thetaoti-MEGF amibolig of Whatisilesutdie. &) cithGbiRd yapHilogpdt her
have up tQ 17 am no acid substitytions as co ared_t seguences of the
anti body Q1% QARSI AEIoM AN S8 OF BRI Dic3 Bk USC i) doRREoBREGDR. 1L i
sai d VEGE ﬁ@ﬁés@i@%sa?o%efé%e GONSIERIF thlb%d%atﬁe@%ﬁﬁ%%ﬁzﬁﬁé tf kit Eari N
Tables 12-1"to 12-9 . An anti-VEGF antibody or an anti-VEGF bi ndi ng
fragnent ofclule satiabn dyd whiiactorcrempirddsleysthCoRsy nivalei gagp saulrbtnase amCdrseewhehc es

correspondln - H1 SEQ 1 D NO 4. . -H2 SEQI NO: 5
(COR 1) , Py %%ﬁ%@éta?&fc'\'f%@p ey e °} étsﬁdﬁt?}b NI

(CDR-L3) , intheieg! suckbRsthiilibdis, | vhRss @ls.,laAsdk TR SHRSLsIHubfer)Om @k ekt eth from
HO7A, HO7Q HO75, H97T, S100aD, S100aE, and S100aV, and optionally one or

more addi e¢ttiaEmhediaenisnte @ntlr}%ﬁﬁ)lf Atibogiénadndegiin atdllét%ﬁQStS?el‘{l@étl@mObﬂt?ﬁdone or

nore of Tabl 121 in the six
CDRs al toglgflﬁélrl?%égage draSbh% mfacer%gam stllfﬁpleoarlllglb% Ccacljlrrﬁar ed to CDR

sequences umfnoblm@ecai@tmd)@dhd b eivalGit. ZTiede ] a8k e hﬂﬁuﬂt@ of bedyribanichidi@n, beand
wherein CDR-H3 in said VEGE anti body does not consist of a CDR H3 sequence
set fort hvaiedmidelydo pravidg for mncgntrmnﬁmm lytigpoiipeisagate vbichsgbgantially

optimize the sensitivity of the assay. In a specific embodiment, the antibody and one or

more reagents can be provided (individually or combined) as dry powders, usually
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16. An anti-VEGF anti body or an anti-VEG- binding fragnent of an anti body
whi ch conprises CDRs having am no acid sequences corresponding to SEQ ID
NO 3 ( CDRvBIRYP10/18831 D NO. 4 (CDR-H2), SEQ I D NO 5 ( CDR- HBLT/USEQ0I0BYORO. 6
(CDR-L1), SEQID NG 7 (CDR-L2) and SEQ ID NO 8 (CDR-L3), wherein CDR-HlL

i ncludes the subsitution T3OW T3OR or T30Q and optionally one or nore
addi tional mutations or conbinations of nutations selected fromone or nore
of Tabl eslyophilized,inQudii excifientd 2¢hich @n disoButiwmdvillhrowkien e¢agettrehsion CDRs

al t oget he{1 have up to 17 amino acid substitutions as conpared to CDR
sequences "¥fng aﬁﬁﬁpﬁéﬁfol%%?\?g@il%%rmb or the antibody ranibizumab, and
wherein CDR-Hl in said VEGF anti body does not consist of a CDR-Hl sequence
set forth_in Tabl es 12 1 to 12-9. 17. An antl-VEGF antlbody or an anti-VEGF
bi ndi ng f FagmeEXAMPLE kDK A ERON OX BLLARITQRES g ani no aci d
sequences corrW@) ID NO 3 (CDR Hl), SEQ ID NO 4 (CDR-H2), SEQ

ID NO 5 (CDR- S W]B psSEQ ID NO' 7 (CDR-L2) and SEQ ID
NO 8 (CDR-L3) HgalmergﬁlT’?BE‘th I nc es at | east one substitution selected

from Y53F, T58F, A6YG,1A61KPepAﬂésR A61H AB1lY, K64G K64E, R65L, RG65T,

R65A, R65 and e .a tiona ations or
conb nat | BRODPeiiieaivelnnBRMaET By » BiFsRln GRRRIRCHERbGAR WiRG "G 5,
10, 11, 12vuitrdiR).12hOscnencks of aekeidizunied 15ihX akdDiRfavlchaigat hglondaxee up to 17
am no acid substitutions as conpared to CDR sequences of the anti body

bevaci zunttlssizeh @s dxindspaptides averlappiady Bnamigpaeds AT bR 3end 4 fepd H)taJ’EGF

tibod Wit 12-1 t
12-0. 15, SR8 nARheGRRpiak: G P e S R SR R P IS ORRI Sy 2
anti body wWhirixth) aapprixsesteGDRE nhighnlnStack puptided @Ieme;epleﬁma acoR0°€spondi ng to
SEQ ID NO'3 (CDR-H1), SEQID NO 4 (CDR-H2), SEQ ID NO5 (CDR-H3), SEQ ID

NO 6 (CDR-L1), SEQ WQ.NO 7 Wihitn Peripptval BEfd Moh¥hil1dadfBk-3) . wher ei n
CDR-H3 includes at | east one substitution selected from Y98F and Y100eF,

and opt i oHR0PY Comenuity foper bitfhi sqebrdustvars yshased Eemshaatanbnd Rigod
mut ati ons (f%ﬁéeﬁ PhRdAftS, f%g{a?eirﬁi WEQE @ 11 vy with 1991?# Qont}ﬁ!nn 1 to
) e Si

12-9 and whereint t oget ave up am no
substi t ut cdosmas naesined Dlmtédﬁlfﬁecpaenramlabfzst-s*ﬁemiﬂ)mabmdgterhgvdim i(lmmiab or

t he anti body rani bi.zumab, and whergei n CDR- does not
consi st ofoHcabept H@gsgelzfé@@stgépr f£8rten Wi @%Fﬁgo aﬁ{’Eaaui%wa

anti - VEGFmamcfaE@y TR sa%ﬂplemvbre\é%%fagéaddt 00 &F&IERtnueSs 8 Fodditd F'a)fuﬁéh' ch
conprises CDRs having am no acid sequences correspondi ng SEQ |

( CDR- H1) , Pgftherdb biv@d4n¢robRelem) celISERB MO) NOr&el cord Higym thSE@etfach\l@BBﬁECDR L1),

"ncl ude 8 Conis PHREDR e rey SheTSanbib satt Fom ek S0 SR
HO7D i n CBithihiees. YRQRtddtc@PRetdBresipen 2 AR BBBIund counted.

7.1.3 Dendritic cells
[0204] For isolation of dendritic cells, T75 culture flasks (Costar) were seeded with 10°
freshly isolated PBMC in a total volume of 30 mls AIM V media (Invitrogen). Excess
PBMC were frozen at —80°C in 90% fetal calf serum (FCS), 10% DMSO at 5 x 10’
cells/mL. T75 flasks were incubated at 37°C in 5% CO; for 2 hours. Nonadherent cells
were removed, and the adherent monolayer was washed with DPBS. To differentiate
dendritic cells from monocytes, 30 mls of AIM V media containing 800 units/mL of GM-
CSF (R and D Systems) and 500 units/mL IL-4 (R and D Systems) was added. Flasks
were incubated for 5 days. On day 5 IL-1a (Endogen) and TNFa (Endogen) were added
to 50 pg/mL and 0.2 ng/mL. Flasks were incubated two more days. On day 7, dendritic
cells were collected by the addition of 3 mls of 100 mM EDTA containing 0.5 to 1.0 mg
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(b) N31F in CDR-H1, HO7P in CDR-H3, Y99D in CDR-H3, and S100aG in
(c) N31F in CDR-Hl, HO7P in CDR-H3, and Y99E in CDR-H3; (d) N31F in
RSDRoim4€DR- H3, and YI99E in CDR-H3; (e) N31F i nPCDRSRIiL/0BZD i n

and YO9E in CDR-H3; (ON31F in CDR-Hl, HO97E in CDR-H3, Y99D in

and S100aG in

Mitomycin C (Sigma-Aldrich) for a final concentration of 10 mM EDTA and 16.5 to 33
ng/mL Mitomycin C. Flasks were incubated an additional hour at 37°C and 5% CO,.

Dendritic cells were collected, and washed in AIM V media 2-3 times.

7.1.4 Cell culture
[0205] On day 7, previously frozen autologous PBMC were thawed quickly in a 37°C
water bath. Cells were immediately diluted into DPBS or AIM V media and centrifuged
at 350g for 5 minutes. CD4" cells were enriched by negative selection using magnetic
beads (Easy-Sep CD4" kit, Stem Cell Technologies). Autologous CD4" T cells and
dendritic cells were cocultured at 2 x 10° CD4" T cells per 2 x 10* dendritic cells per well
in 96 well round bottomed plates (Costar 9077). Peptides were added at approximately 5
ug/mL. Control wells contained the DMSO (Sigma) vehicle alone at 0.25% v:v. Positive
control wells contained DMSO at 0.25% and tetanus toxoid (List Biologicals or
CalBioChem) at 1 pg/mL. Cultures were incubated for 5 days. On day 5, 0.25 pCi per
well of tritiated thymidine (Amersham or GE Healthcare) was added. Cultures were
harvested on day 6 to filtermats using a Packard Filtermate Cell harvester. Scintillation
counting was performed using a Wallac MicroBeta 1450 scintillation counter (Perkin

Elmer).

7.1.5 Data Analysis
[0206] Average background CPM values were calculated by averaging individual results
from 6 to 12 replicates. The CPM values of the four positive control wells were
averaged. Replicate or triplicate wells for each peptide were averaged. Stimulation index
values for the positive control and the peptide wells were calculated by dividing the
average experimental CPM values by the average control values. In order to be included
in the dataset, a stimulation index of greater than 3.0 in the tetanus toxoid positive control
wells was required. A response was noted for any peptide resulting in a stimulation index
of 2.95 or greater. Peptides were tested using peripheral blood samples from a group of
99 donors. Responses to all peptides were compiled. For each peptide tested, the
percentage of the donor set that responded with a stimulation index of 2.95 or greater was

calculated. In addition, the average stimulation index for all donors was also calculated.
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CDR-H3; (g) N31F in CDR-HL, Y99D in CDR-H3, and S100aG in CDR-H3; (h) N31F
in COR-HL, HO7P in CDR-H3, and Y99D in CDR-H3; (i) N31F in CDR-Hl, HO7D in
CDR- H3, &m0 2800B88223i n CDR-H3; (j) N31F in CDR-HL and S100a®Gs2imo@BRH3; (k)
N31F in CDR-Hl, HI97P in CDR H3, and S100aG in CDR-H3; wherein said antibody
or binding fragnent optionally conprises one or nore additional mutations
or conbinations of nmutations selected fromone or nore of Tables 6, 7, 8,

9, 10, 11, 12-12to0 RESVIENS 13, wherein the six CDRs altogether have up to

nevom S or e Ak boa B - PEIENGASTE 1L dbSd ™

bevaci zumab or the
And VL Regions

[0207] CD4" T cell epitope peptides were identified by an analysis of the percent
responses to the peptides within the set of 99 donors. The average percent response and
standard deviation were calculated for all peptides tested describing the bevacizumab
heavy chain and light chain V regions. A response rate greater than or equal to the
average background response plus three standard deviations was considered a potential
CD4" T cell epitope. For the bevacizumab light chain V region, 32 peptides were tested
(Table 3) which resulted in an average background percent response of 2.1 + 2.7%. Three
standard deviations above background was determined to be 10.2%. One peptide at
position 13 (Q40-T54) displayed this level of response in the bevacizumab light chain
peptide dataset, with a response rate of 15.2% (Figure 2A). For the bevacizumab heavy
chain V region, 37 peptides were tested (Table 4). The average background percent
response was 2.8 + 3.1%. Three standard deviations above background was 12.1%. One
peptide within the bevacizumab heavy chain dataset, #18 (N52-R56), achieved a percent
response of 16.2% (Figure 3A). A second peptide at position #30 in the heavy chain
dataset achieved a response rate of 9.1%, and was considered an epitope due to an

increased stimulation index (see below).

[0208] The average stimulation index was calculated for all peptides in the dataset. Light
chain peptide 13 had a high average stimulation index of 1.82 + 0.24 s.e.m. (Figure 2B).
Heavy chain peptide #18 had an average stimulation index value of 2.16 + 0.35 s.e.m.
(Figure 3B). The peptide at position #30 returned an average stimulation index of 1.45 +
0.18 s.e.m. (Figure 3B) due to an clevated average stimulation index and an above
average response rate. The peptide at position #30 was included when determining CD4"
T cell epitope content of this antibody V region. All of these stimulation index values are
significantly higher than the average stimulation index for all peptides in the two datasets

(1.14 + 0.07 for all 69 heavy chain and light chain peptides).

[0209] These data indicate that there are three CD4+ T cell epitope regions in the
bevacizumab V regions (Table 5). In the VL region, an epitope is found at peptide
position 13 that encompasses framework 2 and two amino acids from CDR2. The

sequence contains a murine back-mutation (V46) inserted into the sequence during
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20. The anti-VEG- anti body or anti-VEGF binding fragnent of claim19, in

whi ch, other than the conbination of substitutions selected from(a) to
(k), the woavw/wabzdn CDRs do not conprise additional nuraTiusesioassevnpared
to the heavy chain CDR sequences of the antibody bevaci zumab or as conpared
to the heavy chain CDR sequences of the antibody ranibizumab. 21. The
anti-VEGF anti body or anti-VEG- binding fragnent of any one of clains 1 to
19, wher ehimbiieatRinX ICDESle ), tl&gﬁbhaferihed/ﬁn'mp dcfals hes underlined 15y thethetwy 14, up
to 13, up to 12, up to 11, to p.Lo p to 8,

to 5, or GHBEME eaﬁ?wf‘op%ﬁar%ﬂ’f%t eaﬁﬁedasTltf‘o%ﬁxaag@mtepm0§léﬁa%ﬁées of
the antib | G-
ant i body. o e B 1 s St by PRlIC T fontfigs bRt

wher ei n aayd CP®3vindoakcid®R has no nore than three amino acid substitutions
as conpared to the correspondi ng CDR sequence of the antibody bevaci zumab
or the antibody raniZld2zunalRedded ThmuadgdnidiEFParémits BOByvaolzuniab i VaviokF

bi ndi ng fragnent of anti-VE#maidbody or anti-VEG- binding fragnent of any
one of claims 1 to 21, wherein any individual CDR has no npre than two

am no aci H’Zéﬂb?@V%%W@Naéssubﬁﬁﬁ?aﬁ%alufaéwtlﬁ@néldﬁas S5 SFEMBY %:bﬂ:bowéq%wée of
the ‘ant i bagly,feye GmAtih Rl Wik @%?Itt 1 Ay sR0L ot \IF
ant i body gr mlpﬁﬂa@E&G:gEﬁgnﬁlg R% r agr%elral?l‘a%)i ¢ f’ag’?l%y\i[)ione C fogllans ?ys'?sg 5?3 Whl ch
i s a nonocdmlndte arnhbtaoizﬂysubstitaﬂirbris—x&d&fﬂmm QIR hudaGPRAH3 oégian woreoc| onal
anti body, 1({ent1 e(f ‘}ha‘y (%d not significantly reduce the affinity of the antibody to VEGF (Table 6).

These amino acid substitutions were tested singly and in combination to identify variants

of bevacizumab with reduced immunogenicity as compared to the wild type antibody.

8. EXAMPLE 2: IDENTIFICATION OF VARIANTS OF
BEVACIZUMAB WITH INCREASED AFFINITY TO
VEGF

[0211] The bevacizumab antibody was subjected to comprehensive mutational analysis to

identify mutants that had increased affinity to VEGF as compared to bevacizumab. The
increased affinity of candidate high affinity mutants to VEGF as compared to

bevacizumab was analyzed by BIAcore to confirm their binding characteristics.

8.1 MATERIALS & METHODS
8.1.1 BlAcore

[0212] Fifteen variant bevacizumab VH region constructs were cloned along with the
unmodified VL region into a human IgG;-containing plasmid, expressed in 293T/17 cell
lines by transient transfection, and antibodies purified by Protein A or Protein G affinity.
The affinity of the antibodies for VEGF (R&D systems, Minneapolis, MN) was
determined by using a BIAcore 2000 and 3000 surface plasmon resonance system
(BIAcore, GE Healthcare, Piscataway, NJ). Polyclonal goat anti-human Fc antibody
(Jackson Immunoresearch) was first immobilized to the biosensor surface using standard
BlAcore amine coupling reagents (N-cthyl-N'-dimethylamino-propylcarbodiimide, EDC;
N-hydroxysuccinimide, NHS; and ethanolamine HCL, pH 8.5), followed by the capture of
anti-VEGF antibodies (bevacizumab and bevacizumab variants) on parallel surfaces at a

low flow rate of 5 uL/min. RL was kept low to minimize avidity due to the dimeric
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25. The anti-VEGF anti body or an anti-VEG- binding fragnent of any one of
clainms 1 to 24 which is a human or humani zed anti body, or anti-VEG- bi ndi ng
fragnment w0 2010482281 zed or humani zed anti body, respecti PETUS216/03901e
anti-VEGF anti body or an anti-VEG- binding fragment of any one of clains 1
to 25 which is an 1gG 27. The anti-VEGF anti body or an anti-VEGF bi ndi ng
fragment of claim26 which is an 1g@. WD 2010/ 148223PCT/ US2010/ 039029 28.
The anti - WG EWEGBdNoaapare afithe aMEGEyb@anﬂlaﬁlg ohrtﬂ@fmﬁt:nd&fsufih@d tms2trewhi ch
is an 1g&. 29. The anti-VEGF antibody or anti nd|n frag nt of
any one ofS Nega¥C gontl28ubseHyneF SRAALCBA Om&e E Righow faiE B

reg! on t h@{)) ﬁfn%?%v%té%qg) 'ndetl%r as%QmatT(Qf'foﬂB%d Vf%fiﬁﬁﬁlgé)ﬁquf HHBK-

anti - VEGF #nd fragment o one of clains which i1s

non- f ucosVlrenreug buffer (10 mM HEPES 150 mM sodium chloride, 0.005% P-20, pH 7.4) to

monitor the dissociation phase. At each cycle, VEGF, in 6 different concentrations of
VEGF ranging between 0 nM and 512nM and at four-fold increments, was injected over
the surface. The surface was regenerated with 1.5% H3POj, at a flow rate of 100 uL/min
in two brief pulses at the end of each cycle. Binding data were fit to the 1:1 Langmuir
model to extract binding constants from the BIAevaluate software. Double referencing
was applied in each analysis to eliminate background responses from the reference
surface and buffer only control. All the binding kinetics data were analyzed at least three

separate determinations.

82 RESULTS
[0213] Results are displayed as absolute numbers and as fold improvement over wild-
type. Almost all the variants listed have improved association (k,,) and dissociation (ko)
rates when compared to bevacizumab or wild-type (Table 7). The final affinity values for
the variants were in the 0.1 nM range and reach as low as 0.08 nM for the variant
corresponding to SEQ ID NO:82. These values contrast to bevacizumab which has a

measured affinity in these experiments of 1.9 nM.

[0214] Tables 8 and 9 show additional heavy chain variants that preliminary binding
studies show have a greater affinity to VEGF than bevacizumab (data not shown). Table
10 shows heavy chain variants that preliminary studies indicate have an affinity to VEGF
similar to that of bevacizumab (data not shown). Table 11 shows light chain variants that
that preliminary studies indicate have an affinity to VEGF similar to that of bevacizumab

(data not shown).

9. EXAMPLE 3: SELECTION OF DEIMMUNIZED
VARIANT PEPTIDES

[0215] Variant peptides corresponding to the immunogenic regions of bevacizumab (see

Example 1) were generated (Tables 14-16). The variant peptides were selected on the

basis of comprehensive mutational analysis described in Example 2, in which CDR
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31. The anti-VEGF anti body or an anti-VEGF bi nding fragnent of any one of
clains 1 to 30 which includes one or nore nutations in the Fc region that

i ncrease Wondiongs12e FcyR. 32. The anti-VEG- anti body or PEm/USae10/AS4EE-

bi ndi ng fragment of any one of clains 1 to 30 which includes one or nore
mutations in the Fc region that increase binding to FcRn. 33. The anti-VEG-
anti body or an anti-VEG- binding fragnent of any one of clains 1 to 27

whi ch i nchisd&#Ratoes were done fiodithat didnst substdnealfecradaegs tho bifdaig déaitgase ADCC
activity. 34. The anti-VEG- anti body or an anti-VEG- bi nding fragnent of
any one oPSriEHgb 10 Y64 which has, other than said one or nore nutations,

a VH sequence corresponding to SEQ ID NO 1 and a VL sequence correspondi ng
to SEQ | DIRAODA total of 77 peptides were synthesized and tested based on the antigen-binding

studies, including two syntheses of each of the parent 15-mer peptides. A total of 93
donors were tested with the parent and variant peptides utilizing the method described in
Section 7.1 and the results are shown in Figures 4A—4C. In particular, Figures 4A-4C
show CD4+ T cell responses to mutant bevacizumab epitope peptides. Average
responses to the unmodified parent epitope sequences are indicated with open marks.
Large circles indicate selected peptides referred to in Table 17 (see below). Figure 4A
shows VH CDR?2 peptides; Figure 4B shows VH CDR3 peptides; and Figure 4C shows
VL CDR2 peptides. Immunogenicity data for selected peptides are shown in Table 17.

[0217] For the heavy chain variable region CDR2 peptides, the average percent response
to the parent peptides in this study was 5.38% and 6.45%. Three mutant peptides
demonstrated a reduced overall response rate and average stimulation index as compared

to the parent peptides.

[0218] The parent peptide response rates for the heavy chain variable region CDR3
epitope peptides in this study were 7.53% and 6.45%. A single mutant peptide sequence

was found that demonstrated reduced overall responses as compared to the parent peptide.

[0219] Finally, the light chain variable region CDR2 peptide parent response rates in this
study were 25.8% and 15%. One mutant peptide was identified that demonstrated a

reduced overall immunogenicity as compared to the parent peptide.

[0220] To demonstrate that the deimmunizing mutations maintained affinity to VEGF as
compared to bevacizumab, flow cytometry was used to compare the binding properties of
variant antibodies incorporating mutations in the modified epitope peptides (either as
single or double amino-acid modifications and bevacizumab). Several deimmunizing

mutations had comparable or increased affinity to VEGF as compared to bevacizumab.

[0221] In one study, transiently transfected 293¢18 cells expressing surface-bound forms
of the bevacizumab variants were stained with Alexa647-conjugated rHuVEGF

(Invitrogen Cat #PHG0143) at 3 nM and goat-anti-human-kappa-RPE (Southern Biotech
Cat#2063-09) at a 1:400 dilution. Data were gathered by way of flow cytometry using a
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35. The anti-VEGF anti body or an anti-VEGF binding fragnent of any one of
clainms 1 to 34 which has, other than said one or nore nutations, a heavy
chai n sequenrorw/@ea2sespondi ng to SEQ I D NO 9 and a | i ght PCHAISRO19MBR2NCE
corresponding to SEQ ID NO 10. 36. The anti-VEGF anti body or anti-VEG-

bi ndi ng fragment of any one of clains 1 to 34 which has an affinity that is
1.5- to 50-fold greater than the affinity of an anti body having a VH
sequence Daksé@wpmatdomGyia ASHDIbE dy@nictanthdayadlansiggetusig Trestedpblodo Nng t o
SEQ ID NO 2. 37. The anti-VEG: anti body or, -anéi - VEGF bi ndi ng frigrrent of
any one ofaysit et ol hemGi Lypreascencedntensifiny (FY maasyred in IS werkage 155 d
greater thap hhepffd nity of an antibody having a heavy chain sequence
corresponding to SEQ ID NO 9 and a light chain sequence corresponding to

ST i 36 1022 Aol sy mYEES, Gl RANmE o VBB O Bherd ST DL

havi ng a Whs aeauedt eAstifodgsipardn pptd werlbiGhdrbiclitsihgdothazuiabamgugnce
correspondi ng to. SE(P I D NO 2. 39. The anti-VEG- anti body. or anti-VEG-

bi ndi ng VANVt AleyastdireoniwgfeditivasEGE 2s dessribed akave, Witk eeYEGRan t he
affinity ohia) llckhQeM-RAYIRG (A REOVY LW BEQUEIGE JEAGRARTGRRY L 0 SEQ
ID NO9 and a’l1ght chaln sequence corl}lespondl ng to SEQ I D NO 10 40. The
anti-VEGF anti body or anti-VEG- binding fragment of any one of clains 36 to

39, wher ei161. thSPEHﬂ?le@MhE]ﬁMﬁﬁﬂf@I?KT‘f@N”‘éFanal yzed by a bi osensor.
REFERENCES

[0223] All publications, patents, patent applications and other documents cited in this

application are hereby incorporated by reference in their entireties for all purposes to the
same extent as if each individual publication, patent, patent application or other document
were individually indicated to be incorporated by reference for all purposes. While
various specific embodiments have been illustrated and described, it will be appreciated
that various changes can be made without departing from the spirit and scope of the

invention(s).
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41. The anti-VEGF anti body or anti-VEGF binding fragnent of any one of
clains 1 to 40 which is purified. 42. The anti-VEG- anti body or anti-VEG-
bi ndi ng fwagriusB claim 41 which is purified to at | eR€T/UB26040/03402¢9 east
90% at |east 95% or at |east 98% honogeneity. 43. An anti-VEGF anti body or
an anti-VEGF binding fragnent of an anti body whi ch conprises six
conplenentarity determ ning regions ("CDRs") having am no acid sequences
correspon¥WHAT IS CEQIMEDIIS3 (CDR-H1), SEQ ID NO 4 (CDR-H2), SEQ ID NG 5
(CDR-H3), SEQID NGO 6 (CDR-L1), SEQID NO 7 (CDR-L2) and SEQ ID NG 8
(CDR-L3), 1wher ginnuntifeEGBawyib@tyairaniant WEEE baididgeRgimanef sugibotytihidh
selected fromA61F in CDR-H2, A61E in CDR-H2, A61D in CDR-H2, D62L in
CDR- H2, D62G i forensachis Disgoingprisprap sepnses Goriepreniing e ER IMNEBR. 2,

D62R in CDR-H2 V | n
R D Keag + (CERAR ) SERAR e (A, (RO B i ot

R65N i n CDR- H2(CIRBHY )i SECDR-¥2;7 (REBQL2 N attDREGIAD RO SK GDR-CBR- vHiéxeﬂ%Sl | n
CDR- H2, and Y9 t.i onal one .or re additi tations
S o oo PR 0 R bR RS Varr Ghallios mors pfidondl ' o
10, 11, 12-1 tguldiols éf‘ébrﬁﬁnat‘l’&ﬁ‘é"b?hﬂltétf&ﬁs $d1&ctEPRSM ANt @Y BloREHF TN & glg to 17
am no acid substitutions as conpared to CDR sequences of the anti bod y

bevaci zumab or 8t%dOaht.ilBelip 1r2a91|0b|12tj@ab'hemm thhiex GIARp aNauerheahevdoadly 19 an

anti-VEGF binding fra aim43 wh n_wherein.the CDRs

't ogether _havendly e8P BNy Bonh 2o TR Sl ORS ol retubldl o o (o 11,
up to 10, up tBeRicizdfab@r the daBbO® rénibiiniad. 6, up to S5, or up to 4 am no
acid substitutions as conpared to CDR sequences of the antibody bevaci zumab

or the am2.I bOanra%?ll-\l?lliCz}% gt?body or an anti-VEGF binding fragment of an antibody which
comprises CDRs having amino acid sequences corresponding to SEQ ID NO:3
(CDR-H1), SEQ ID NO:4 (CDR-H2), SEQ ID NO:5 (CDR-H3), SEQ ID NO:6
(CDR-LT), SEQ ID NO:7 (CDR-L2) and SEQ ID NO:8 (CDR-L3), wherein
CDR-H2 includes the substitution K64Q, and optionally one or more additional
mutations or combinations of mutations selected from one or more of Tables 6, 7,
8,9,10,11, 12-1 to 12-9, or 13-16, wherein the six CDRs altogether have up to 17

amino acid substitutions as compared to CDR sequences of the antibody

bevacizumab or the antibody ranibizumab.

3. An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which
comprises CDRs having amino acid sequences corresponding to SEQ ID NO:3
(CDR-H1), SEQ ID NO:4 (CDR-H2), SEQ ID NO:5 (CDR-H3), SEQ ID NO:6
(CDR-L1), SEQ ID NO:7 (CDR-L2) and SEQ ID NO:8 (CDR-L3), wherein
CDR-H2 includes the substitutions Y53F and K64Q, and optionally one or more
additional mutations or combinations of mutations selected from one or more of
Tables 6, 7, 8,9, 10, 11, 12-1 to 12-9, or 13-16, wherein the six CDRs altogether
have up to 17 amino acid substitutions as compared to CDR sequences of the

antibody bevacizumab or the antibody ranibizumab.

4. An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which

comprises CDRs having amino acid sequences corresponding to SEQ ID NO:3
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45. The anti-VEGF anti body or an anti-VEGF binding fragnent of claim43 or
claim44, wherein any individual CDR has no nore than three am no acid
substi t utwonsitags2enpared to the correspondi ng CDR sequ@atasedioiobmant i body
bevaci zumab. 46. The anti-VEG- anti body or an anti-VEG- bi nding fragnent of
claim 43 or claim44, wherein any individual CDR has no nore than two am no
acid substitutions as conpared to the correspondi ng CDR sequence of the
anti body bevac{ZDReth1), 8FQ IDEOah((DNEGED, SIRQIIDAU : SoiCEERH3) GG [DiNwliong
fragment of any one of clains 43 to 46 whjch is a nonoclonal antibody or an
ant - VEGE. bi ndl (AR AgERPITOH (euldrone SaatPoday (st pasrr ey, 4. The
anti - VEGF anti pegy.par; L s W5 BA N : ainms 43
to 47 which is a hgﬁé%ag?%ﬁﬁighlzegggﬂg?@%g§?§ggﬁgﬁdg ??Q%%§£EBE%§€%Q
fragment of a hddraenat etitaionk oneemhizieaticmn if boditions edpaed froml one ot orThe

o 48 uhi ch 1 s 1A% G- T3 T0rhb Gl 1o VERsotare | byt Paao PR gese Birnd ng
fragment of cl AvB dowhizhiing Geidlub@itionVE AR dABACRCH/MSRQIN 39029

antibody bevacizumab or the antibody ranibizumab.

5. An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which
comprises CDRs having amino acid sequences corresponding to SEQ ID NO:3
(CDR-H1), SEQ ID NO:4 (CDR-H2), SEQ ID NO:5 (CDR-H3), SEQ ID NO:6
(CDR-LT), SEQ ID NO:7 (CDR-L2) and SEQ ID NO:8 (CDR-L3), wherein
CDR-L2 includes the substitution T51A and optionally one or more additional
mutations or combinations of mutations selected from one or more of Tables 6, 7,
8,9,10,11, 12-1 to 12-9, or 13-16, wherein the six CDRs altogether have up to 17
amino acid substitutions as compared to CDR sequences of the antibody
bevacizumab or the antibody ranibizumab, and wherein CDR-L2 in said VEGF
antibody does not consist of a CDR-L2 sequence set forth in Table 13.

6. An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which
comprises six complementarity determining regions (“CDRs”) having amino acid
sequences corresponding to SEQ ID NO:3 (CDR-H1), SEQ ID NO:4 (CDR-H2),
SEQ ID NO:5 (CDR-H3), SEQ ID NO:6 (CDR-L1), SEQ ID NO:7 (CDR-L2) and
SEQ ID NO:8 (CDR-L3), wherein said CDR-HI includes the substitution N31F,
and optionally one or more additional mutations or combinations of mutations
selected from one or more of Tables 6, 7, 8, 9, 10, 11, 12-1 to 12-9 and 13,
wherein the six CDRs altogether have up to 17 amino acid substitutions as
compared to CDR sequences of the antibody bevacizumab or the antibody
ranibizumab, and wherein CDR-H1 in said VEGF antibody does not consist of a

CDR-H1 sequence set forth in Tables 12-1 to 12-9.

7. An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which

comprises six CDRs having amino acid sequences corresponding to SEQ ID NO:3
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51. The anti-VEGF anti body or an anti-VEG- binding fragnment of claim49
which is an Ig&. 52. The anti-VEG- anti body or an anti-VEG- bi ndi ng
fragnment w0 2army148228 of clainms 43 to 51 which includes oRETAIS20M0302DNS i N

the Fc region that

i ncrease ADCC activity. 53. The anti-VEG- anti body or an

anti - VEGF binding fragnent of any one of clains 43 to 52 which is
non-fucosyl ated. 54. The anti-VEGF anti body or an anti-VEG- bi ndi ng
fragment of anyCoOReHDf SEQADMNO4B(CDR IR )WRIEQ DI MO | SU@ER 6138, SIEQ MDD MO BUt at i ons

in the Fc region tha

The anti - VEGF ap’ti body

| bj ndi to FcyR. 55.
or an anti-VE IBRﬂd]bnl n&@gﬁéﬁt3(?3?1"-3%9/&&1%%@&@%&?%1@& "S@r%iSE
i ncl udes one orpRRfM iFULES! R %éis/ﬂtgﬁi%fﬁ%rﬁﬂl' ioh A} o TGS G ikiBR4ING to

FcRn. 56. The anti-VEG- anti

an anti-VEGF bi'nding fragnment of any

one of clai ns ABitdtion50r edmlghatioms ol dheatione sdecteduframicon or imore bET Fdesr@di on

that d ivity. 57. T nti.- VEG- I bod r .an anti - VEG-
bi ncli g1+ agmekeodh: Ehyoht 169 mmd s ot CRR ARt B BRe P o o o
one or nore NUbAiHoORE sudstHiThSRUIRBEDafcAltd ETHO R uBELE of BE@ntibbdYO 1 and a VL

sequence corresponding to SEQ I D NO 2. ' o
bevacizumab or the antibody ranibizumab, and wherein CDR-H3 in said VEGF

antibody does not consist of a CDR-H3 sequence set forth in Tables 12-1 to 12-9.

8. An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which

comprises six CDRs having amino acid sequences corresponding to SEQ ID NO:3
(CDR-H1), SEQ ID NO:4 (CDR-H2), SEQ ID NO:5 (CDR-H3), SEQ ID NO:6
(CDR-LT), SEQ ID NO:7 (CDR-L2) and SEQ ID NO:8 (CDR-L3), wherein said

CDR-H3 includes the substitution H97D, and optionally one or more additional

mutations or combinations of mutations selected from one or more of Tables 6, 7,

8,9,10, 11, 12-1 to 12-9 and 13, wherein the six CDRs altogether have up to 17

amino acid substitutions as compared to CDR sequences of the antibody

bevacizumab or the antibody ranibizumab, and wherein CDR-H3 in said VEGF

antibody does not consist of a CDR-H3 sequence set forth in Tables 12-1 to 12-9.

9. An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which

comprises six CDRs having amino acid sequences corresponding to SEQ ID NO:3
(CDR-H1), SEQ ID NO:4 (CDR-H2), SEQ ID NO:5 (CDR-H3), SEQ ID NO:6
(CDR-LT), SEQ ID NO:7 (CDR-L2) and SEQ ID NO:8 (CDR-L3), wherein said

CDR-H3 includes the substitution H97P, and optionally one or more additional

mutations or combinations of mutations selected from one or more of Tables 6, 7,

8,9,10, 11, 12-1 to 12-9 and 13, wherein the six CDRs altogether have up to 17

amino acid substitutions as compared to CDR sequences of the antibody

bevacizumab or the antibody ranibizumab, and wherein CDR-H3 in said VEGF

antibody does not consist of a CDR-H3 sequence set forth in Tables 12-1 to 12-9.

10.  An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which

comprises six CDRs having amino acid sequences corresponding to SEQ ID NO:3
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58. The anti-VEGF anti body or anti-VEGF binding fragnment of any one of
clains 43 to 57 which is purified. 59. The anti-VEG- anti body or anti-VEG-
bi ndi ng fwagrmiusB cl aim 58 which is purified to at | eR€T/UB36040/03402¢9 east
90% at |east 95% or at |east 98% honbgeneity. 60. An anti body-drug
conjugate conprising an anti-VEGF anti body or anti-VEGF bi nding fragnment
according to any one of clains 1 to 59. WO 2010/ 148223PCT/ US2010/ 039029 61.
A pharmaceut i ce(tDRdmp)oSEQiImNOMTmDRiH@ SEQaDtNO\sEGDMB)lﬂEQHDrN&m i - VEGF

bi ndi ng f t to 59 ti body- dr
conj ugat e accoRdPRg- DoS EPAPINGD] (Catiria) prEs RRABINDEaIGR Iocpidthendar 11 er -

62. A nucleic @‘le@H@%f@ %‘tﬂ&s&sﬁt‘dﬁbﬁ%bﬁe amiSHBNAS, @&C&%&Q aé&'&lbné{EGF
anti body or anti-VEG- ing fragment of any one of clains 1 to 36 and 43
to 57. 63. A veutaionsonpmilsnatgns oé mutatioss scleatédifrom cank ar mog2of Tables 6 7,
8,9,10, 11, 12-1 to 12-9 and 13, wherein the six CDRs altogether have up to 17
amino acid substitutions as compared to CDR sequences of the antibody
bevacizumab or the antibody ranibizumab, and wherein CDR-H3 in said VEGF

antibody does not consist of a CDR-H3 sequence set forth in Tables 12-1 to 12-9.

11.  An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which
comprises six CDRs having amino acid sequences corresponding to SEQ ID NO:3
(CDR-H1), SEQ ID NO:4 (CDR-H2), SEQ ID NO:5 (CDR-H3), SEQ ID NO:6
(CDR-LT), SEQ ID NO:7 (CDR-L2) and SEQ ID NO:8 (CDR-L3), wherein said
CDR-H3 includes the substitution Y99D, and optionally one or more additional
mutations or combinations of mutations selected from one or more of Tables 6, 7,
8,9,10, 11, 12-1 to 12-9 and 13, wherein the six CDRs altogether have up to 17
amino acid substitutions as compared to CDR sequences of the antibody
bevacizumab or the antibody ranibizumab, and wherein CDR-H3 in said VEGF
antibody does not consist of a CDR-H3 sequence set forth in Tables 12-1 to 12-9.

12.  An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which
comprises six CDRs having amino acid sequences corresponding to SEQ ID NO:3
(CDR-H1), SEQ ID NO:4 (CDR-H2), SEQ ID NO:5 (CDR-H3), SEQ ID NO:6
(CDR-LT), SEQ ID NO:7 (CDR-L2) and SEQ ID NO:8 (CDR-L3), wherein said
CDR-H3 includes the substitution S100aG, and optionally one or more additional
mutations or combinations of mutations selected from one or more of Tables 6, 7,
8,9,10, 11, 12-1 to 12-9 and 13, wherein the six CDRs altogether have up to 17
amino acid substitutions as compared to CDR sequences of the antibody
bevacizumab or the antibody ranibizumab, and wherein CDR-H3 in said VEGF
antibody does not consist of a CDR-H3 sequence set forth in Tables 12-1 to 12-9.

13.  An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which

comprises CDRs having amino acid sequences corresponding to SEQ ID NO:3
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64. A prokaryotic host cell transforned with a vector according to claim
63. 65. A eukaryotic host cell transformed with a vector according to claim
63. 66. AvOuRwymer23c host cell engineered to express theChUSk@O0BWR9
sequence of claim62. 67. The eukaryotic host cell of claim66 which is a
manmal i an host cell. 68. A nethod of producing anti-VEGF anti body or
anti-VEGF binding fragnent, conprising: (a) culturing the eukaryotic host
cell of claim %DRFHI:)L SEQ I&/Nend( (i - HBQS)EQrIDrTgOtSP‘(@[HDHa,\WIBmG)body or
anti - VEGF bi ndin grrent an |bod

t d_of ti
conpri si ng adn{(ﬁlsgtle]r QiR MOH, 6‘2@ F“é‘h@ HD?%Q% (tqt'éﬁ?a nvghe%eaiﬂ%gﬁ
therapeuti cal | glﬁi iB%élM@es‘%H@ %tlﬁﬁoﬁﬂtld)()a\éﬁgﬁd %Bﬁdrﬁ‘ﬁ?%n%r Fh'aiﬁé addifdnabl ndi ng

fragment according to any one of clainms 1 to 59, an antibody-drug conjugate
accordi ng to chaitano89pr cmnlanephms nﬁwlwttlonalselcmﬂbﬁremtqn@m amcoodlabgest 7cl ai m

61. 70. The ne of . clbaj m &9 ein th can atic carcinonma
of the col on, h’gfggt L{’ﬁgﬁc@r@r%ﬁm?%fwﬁeﬁeén ﬁﬁ%‘?&ﬁogﬁh%f%ﬁg u%(h?é mal |
cell lung CanC@hino%cid@ﬂa@t%ﬁ&ﬂs%s"dg%af&gébms&ﬂh@ﬁ’c%& of H3G@tibody

bevacizumab or the antibody ranibizumab, and wherein position 3 in CDR-H3 of

said VEGF antibody is not tyrosine.

14.  An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which
comprises CDRs having amino acid sequences corresponding to SEQ ID NO:3
(CDR-H1), SEQ ID NO:4 (CDR-H2), SEQ ID NO:5 (CDR-H3), SEQ ID NO:6
(CDR-L1), SEQ ID NO:7 (CDR-L2) and SEQ ID NO:8 (CDR-L3), wherein
CDR-H1 includes at least one substitution selected from T28P, N31F, N31G and
N31M, and optionally one or more additional mutations or combinations of
mutations selected from one or more of Tables 6, 7, &8, 9, 10, 11, 12-1 to 12-9 and
13, wherein the six CDRs altogether have up to 17 amino acid substitutions as
compared to CDR sequences of the antibody bevacizumab or the antibody
ranibizumab, and wherein CDR-H1 in said VEGF antibody does not consist of a
CDR-H1 sequence set forth in Tables 12-1 to 12-9.

15.  An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which
comprises CDRs having amino acid sequences corresponding to SEQ ID NO:3
(CDR-H1), SEQ ID NO:4 (CDR-H2), SEQ ID NO:5 (CDR-H3), SEQ ID NO:6
(CDR-L1), SEQ ID NO:7 (CDR-L2) and SEQ ID NO:8 (CDR-L3), wherein
CDR-H3 includes at least one substitution selected from H97A, H97Q, H97S,
H97T, S100aD, S100aE, and S100aV, and optionally one or more additional
mutations or combinations of mutations selected from one or more of Tables 6, 7,
8,9,10, 11, 12-1 to 12-9 and 13, wherein the six CDRs altogether have up to 17
amino acid substitutions as compared to CDR sequences of the antibody
bevacizumab or the antibody ranibizumab, and wherein CDR-H3 in said VEGF
antibody does not consist of a CDR-H3 sequence set forth in Tables 12-1 to 12-9.
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71. The nethod of claim 70, wherein the cancer is non-squanous non-snal |
cell lung cancer which is unresectable, |ocally advanced, recurrent or

nmet ast at iwO 20R/148228et hod of treating age-rel ated macul aPCaAFRIO/03202DN,
conprising adm nistering to a human patient in need thereof a
therapeutically effective amount of anti- VEGF anti body or anti-VEGF

bi ndi ng fragnent according to any one of clains 1 to 59, an anti body-drug
conj ugat eléaccondiang-VYBGE laatitodyr aarant-IHGEF Ay firamhent ofrfpositibodn whddor di ng
to claim6l. 73. A nethod of treating an i mune disorder, conprising

adni ni steri ng PRIt RIRRVIgAmInG aﬁééaqttq%?weémnﬁ&géﬁéﬁﬁnﬁ%m3
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according to any one ‘of claims 1 to 59, an anti body-drug conjugate
accordi ng to cl@DRylgD, Sb@ IR A& (CBRUL) ead SEQIPOSOLE @DRdSprwhangnt o cl ai m

o1, 74 The el hod, 91 6L LT MRS PP TR S iRy gy o1

more additional mutations or combinations of mutations selected from one or
more of Tables 6, 7, 8,9, 10, 11, 12-1 to 12-9 and 13, wherein the six CDRs
altogether have up to 17 amino acid substitutions as compared to CDR sequences
of the antibody bevacizumab or the antibody ranibizumab, and wherein CDR-H1
in said VEGF antibody does not consist of a CDR-H1 sequence set forth in Tables
12-1 to 12-9.

17.  An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which
comprises CDRs having amino acid sequences corresponding to SEQ ID NO:3
(CDR-H1), SEQ ID NO:4 (CDR-H2), SEQ ID NO:5 (CDR-H3), SEQ ID NO:6
(CDR-L1), SEQ ID NO:7 (CDR-L2) and SEQ ID NO:8 (CDR-L3), wherein
CDR-H2 includes at least one substitution selected from Y53F, T58F, A61G,
A61K, A61R, A61H, A61Y, K64G, K64E, R65L, R65T, R65A, R65E, and R65D,
and optionally one or more additional mutations or combinations of mutations
selected from one or more of Tables 6, 7, 8, 9, 10, 11, 12-1 to 12-9 and 13,
wherein the six CDRs altogether have up to 17 amino acid substitutions as
compared to CDR sequences of the antibody bevacizumab or the antibody
ranibizumab, and wherein CDR-H2 in said VEGF antibody does not consist of a
CDR-H2 sequence set forth in Tables 12-1 to 12-9.

18.  An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which
comprises CDRs having amino acid sequences corresponding to SEQ ID NO:3
(CDR-H1), SEQ ID NO:4 (CDR-H2), SEQ ID NO:5 (CDR-H3), SEQ ID NO:6
(CDR-LT), SEQ ID NO:7 (CDR-L2) and SEQ ID NO:8 (CDR-L3), wherein
CDR-H3 includes at least one substitution sclected from Y98F and Y100¢F, and
optionally one or more additional mutations or combinations of mutations selected
from one or more of Tables 6, 7, 8, 9, 10, 11, 12-1 to 12-9 and 13, wherein the six

CDRs altogether have up to 17 amino acid substitutions as compared to CDR
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sequences of the antibody bevacizumab or the antibody ranibizumab, and wherein
CDR-H3 in said VEGF antibody does not consist of a CDR-H3 sequence set forth
in Tables 12-1 to 12-9.

19.  An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which
comprises CDRs having amino acid sequences corresponding SEQ ID NO:3
(CDR-H1), SEQ ID NO:4 (CDR-H2), SEQ ID NO:5 (CDR-H3), SEQ ID NO:6
(CDR-LT), SEQ ID NO:7 (CDR-L2) and SEQ ID NO:8 (CDR-L3), wherein the
heavy chain CDRs include a combination of substitutions selected from:

(a) N31F in CDR-H1, H97D in CDR-H3, Y99D in CDR-H3, and S100aG in
CDR-H3;

(b) N31F in CDR-H1, H97P in CDR-H3, Y99D in CDR-H3, and S100aG in
CDR-H3;

(©) N31F in CDR-H1, H97P in CDR-H3, and Y99E in CDR-H3;

(d)  N3IFin CDR-HI1, H97E in CDR-H3, and Y99E in CDR-H3;

() N31F in CDR-H1, H97D in CDR-H3, and Y99E in CDR-H3;

(H N31F in CDR-H1, H97E in CDR-H3, Y99D in CDR-H3, and S100aG in
CDR-H3;

(2) N31F in CDR-H1, Y99D in CDR-H3, and S100aG in CDR-H3;

(h)  N3IF in CDR-H1, H97P in CDR-H3, and Y99D in CDR-H3;

(1) N31F in CDR-H1, H97D in CDR-H3, and S100aG in CDR-H3;

() N31F in CDR-H1 and S100aG in CDR-H3;

(k)  N3I1F in CDR-H1, H97P in CDR-H3, and S100aG in CDR-H3;

wherein said antibody or binding fragment optionally comprises one or more

additional mutations or combinations of mutations selected from one or more of

Tables 6, 7, 8,9, 10, 11, 12-1 to 12-9 and 13, wherein the six CDRs altogether

have up to 17 amino acid substitutions as compared to CDR sequences of the

antibody bevacizumab or the antibody ranibizumab.

20.  The anti-VEGF antibody or anti-VEGF binding fragment of claim 19, in which,
other than the combination of substitutions selected from (a) to (k), the heavy

chain CDRs do not comprise additional mutations as compared to the heavy chain

-69-



WO 2010/148223 PCT/US2010/039029

21.

22.

23.

24.

25.

26.

27.

CDR sequences of the antibody bevacizumab or as compared to the heavy chain

CDR sequences of the antibody ranibizumab.

The anti-VEGF antibody or anti-VEGF binding fragment of any one of claims 1
to 19, wherein the six CDRs altogether have up to 16, up to 15, up to 14, up to 13,
upto 12, upto 11, up to 10, up to 9, up to 8, up to 7, up to 6, up to 5, or up to 4
amino acid substitutions as compared to CDR sequences of the antibody

bevacizumab or the antibody ranibizumab.

The anti-VEGF antibody or anti-VEGF binding fragment of any one of claims 1
to 21, wherein any individual CDR has no more than three amino acid
substitutions as compared to the corresponding CDR sequence of the antibody

bevacizumab or the antibody ranibizumab.

The anti-VEGF antibody or anti-VEGF binding fragment of anti-VEGF antibody
or anti-VEGF binding fragment of any one of claims 1 to 21, wherein any
individual CDR has no more than two amino acid substitutions as compared to the
corresponding CDR sequence of the antibody bevacizumab or the antibody

ranibizumab.

The anti-VEGF antibody or anti-VEGF binding fragment of any one of claims 1
to 23 which is a monoclonal antibody or anti-VEGF binding fragment of a

monoclonal antibody, respectively.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
1 to 24 which is a human or humanized antibody, or anti-VEGF binding fragment

of a humanized or humanized antibody, respectively.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
1 to 25 which is an IgG.

The anti-VEGF antibody or an anti-VEGF binding fragment of claim 26 which is
an IgG;.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

The anti-VEGF antibody or an anti-VEGF binding fragment of claim 26 which is
an IgGo.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
1 to 28 which includes one or more mutations in the Fc region that increase

ADCC activity.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
1 to 29 which is non-fucosylated.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
1 to 30 which includes one or more mutations in the Fc region that increase

binding to FcyR.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
1 to 30 which includes one or more mutations in the Fc region that increase

binding to FcRn.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
1 to 27 which includes one or more mutations in the Fc¢ region that decrease

ADCC activity.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
1 to 34 which has, other than said one or more mutations, a Vi sequence
corresponding to SEQ ID NO:1 and a Vy, sequence corresponding to SEQ ID
NO:2.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
1 to 34 which has, other than said one or more mutations, a heavy chain sequence
corresponding to SEQ ID NO:9 and a light chain sequence corresponding to SEQ
ID NO:10.

The anti-VEGF antibody or anti-VEGF binding fragment of any one of claims 1
to 34 which has an affinity that is 1.5- to 50-fold greater than the affinity of an
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37.

38.

39.

40.

41.

42.

43.

antibody having a Vi sequence corresponding to SEQ ID NO:1 and a Vi,
sequence corresponding to SEQ ID NO:2.

The anti-VEGF antibody or anti-VEGF binding fragment of any one of claims 1
to 34 which has an affinity that is 1.5- to 50-fold greater than the affinity of an
antibody having a heavy chain sequence corresponding to SEQ ID NO:9 and a
light chain sequence corresponding to SEQ ID NO:10.

The anti-VEGF antibody or anti-VEGF binding fragment of claim 36 which has a
2- to 30-fold greater than the affinity of an antibody having a Vi sequence

corresponding to SEQ ID NO:1 and a Vy, sequence corresponding to SEQ ID
NO:2.

The anti-VEGF antibody or anti-VEGF binding fragment of claim 37 which has a
2- to 30-fold greater than the affinity of an antibody having a heavy chain
sequence corresponding to SEQ ID NO:9 and a light chain sequence
corresponding to SEQ ID NO:10

The anti-VEGF antibody or anti-VEGF binding fragment of any one of claims 36

to 39, wherein the affinity is a measure of Kp as analyzed by a biosensor.

The anti-VEGF antibody or anti-VEGF binding fragment of any one of claims 1
to 40 which is purified.

The anti-VEGF antibody or anti-VEGF binding fragment of claim 41 which is
purified to at least 85%, at least 90%, at least 95% or at least 98% homogeneity.

An anti-VEGF antibody or an anti-VEGF binding fragment of an antibody which
comprises six complementarity determining regions (“CDRs”) having amino acid
sequences corresponding to SEQ ID NO:3 (CDR-H1), SEQ ID NO:4 (CDR-H2),
SEQ ID NO:5 (CDR-H3), SEQ ID NO:6 (CDR-L1), SEQ ID NO:7 (CDR-L2) and
SEQ ID NO:8 (CDR-L3), wherein the heavy chain includes at least one
substitution selected from A61F in CDR-H2, A61E in CDR-H2, A61D in CDR-
H2, D62L in CDR-H2, D62G in CDR-H2, D62Q in CDR-H2, D62T in CDR-H2,
D62K in CDR-H2, D62R in CDR-H2, D62E in CDR-H2, D62H in CDR-H2,
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44,

45.

46.

47.

48.

49.

50.

K64S in CDR-H2, K64V in CDR-H2, K64Q in CDR-H2, R65V in CDR-H2,
R65F in CDR-H2, R65H in CDR-H2, R65N in CDR-H2, R65S in CDR-H2,
R65Q in CDR-H2, R65K in CDR-H2, R651 in CDR-H2, and Y98H in CDR-H3,
and optionally one or more additional mutations or combinations of mutations
selected from one or more of Tables 7, 8, 9, 10, 11, 12-1 to 12-9 and 13, wherein
the six CDRs altogether have up to 17 amino acid substitutions as compared to

CDR sequences of the antibody bevacizumab or the antibody ranibizumab.

The anti-VEGF antibody or an anti-VEGF binding fragment of claim 43 wherein
wherein the six CDRs altogether have up to 16, up to 15, up to 14, up to 13, up to
12,upto 11, up to 10, up to 9, up to &, up to 7, up to 6, up to 5, or up to 4 amino
acid substitutions as compared to CDR sequences of the antibody bevacizumab or

the antibody ranibizumab.

The anti-VEGF antibody or an anti-VEGF binding fragment of claim 43 or claim
44, wherein any individual CDR has no more than three amino acid substitutions

as compared to the corresponding CDR sequence of the antibody bevacizumab.

The anti-VEGF antibody or an anti-VEGF binding fragment of claim 43 or claim
44, wherein any individual CDR has no more than two amino acid substitutions as

compared to the corresponding CDR sequence of the antibody bevacizumab.

The anti-VEGF antibody or anti-VEGF binding fragment of any one of claims 43
to 46 which is a monoclonal antibody or an anti-VEGF binding fragment of a

monoclonal antibody, respectively.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
43 to 47 which is a human or humanized antibody, or an anti-VEGF binding

fragment of a humanized or humanized antibody, respectively.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
43 to 48 which is an IgG.

The anti-VEGF antibody or an anti-VEGF binding fragment of claim 49 which is
an IgG;.
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51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

The anti-VEGF antibody or an anti-VEGF binding fragment of claim 49 which is
an IgGo.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
43 to 51 which includes one or mutations in the Fc region that increase ADCC

activity.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
43 to 52 which is non-fucosylated.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
43 to 53 which includes one or more mutations in the Fc region that increase

binding to FcyR.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
43 to 53 which includes one or more mutations in the Fc region that increase

binding to FcRn.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
43 to 50 which includes one or mutations in the Fc¢ region that decrease ADCC

activity.

The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
43 to 56 which has, other than said one or more mutations, a Vi sequence
corresponding to SEQ ID NO:1 and a Vy, sequence corresponding to SEQ ID
NO:2.

The anti-VEGF antibody or anti-VEGF binding fragment of any one of claims 43
to 57 which is purified.

The anti-VEGF antibody or anti-VEGF binding fragment of claim 58 which is
purified to at least 85%, at least 90%, at least 95% or at least 98% homogeneity.

An antibody-drug conjugate comprising an anti-VEGF antibody or anti-VEGF

binding fragment according to any one of claims 1 to 59.
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61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

A pharmaceutical composition comprising an anti-VEGF antibody or anti-VEGF
binding fragment according to any one of claims 1 to 59 or an antibody-drug

conjugate according to claim 60, and a pharmaceutically acceptable carrier.

A nucleic acid comprising a nucleotide sequence encoding anti-VEGF antibody or

anti-VEGF binding fragment of any one of claims 1 to 36 and 43 to 57.

A vector comprising the nucleic acid of claim 62.

A prokaryotic host cell transformed with a vector according to claim 63.

A cukaryotic host cell transformed with a vector according to claim 63.

A cukaryotic host cell engineered to express the nucleotide sequence of claim 62.
The eukaryotic host cell of claim 66 which is a mammalian host cell.

A method of producing anti-VEGF antibody or anti-VEGF binding fragment,
comprising: (a) culturing the eukaryotic host cell of claim 66 or claim 67 and (b)

recovering the anti-VEGF antibody or anti-VEGF binding fragment antibody.

A method of treating cancer, comprising administering to a human patient in need
thereof a therapeutically effective amount of anti-VEGF antibody or anti-VEGF
binding fragment according to any one of claims 1 to 59, an antibody-drug
conjugate according to claim 60, or a pharmaceutical composition according to

claim 61.

The method of claim 69, wherein the cancer is metastatic carcinoma of the colon,
metastatic carcinoma of the rectum, non-squamous non-small cell lung cancer, or

metastatic HER2-negative breast cancer.

The method of claim 70, wherein the cancer is non-squamous non-small cell lung

cancer which is unresectable, locally advanced, recurrent or metastatic.

A method of treating age-related macular degeneration, comprising administering

to a human patient in need thereof a therapeutically effective amount of anti-
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74.

VEGF antibody or anti-VEGF binding fragment according to any one of claims 1
to 59, an antibody-drug conjugate according to claim 60, or a pharmaceutical

composition according to claim 61.

A method of treating an immune disorder, comprising administering to a human
patient in need thereof a therapeutically effective amount of anti-VEGF antibody
or anti-VEGF binding fragment according to any one of claims 1 to 59, an
antibody-drug conjugate according to claim 60, or a pharmaceutical composition

according to claim 61.

The method of claim 73, wherein the immune disorder is rheumatoid arthritis or

Grave’s disease.
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