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

APPLI CATI ONS AND SEQUENCE LI STI NG [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-VEG-
anti bodi e$, ph@ROSSREFKERENCGTHTE REDAT KD ARRISCAITHONS - VEGE ant i bodi es,
and therapeuti ANBSEQUENCENLESTINGdi es. 3. BACKGROUND [0004] Angi ogenesi s
has enmerged as attract|ve therapeutic target due to its inplication in a

variety of0094F R aelicationchmen the bvsfit yrder ddi-»g- § LD OQPMWVISBP%M iferative
ret i nopat Risatioads-d12l1 8069 fRgkAr, SR0SRSERIRD whils WRBE QiR raddRidd hys (RA),
and psoriasis (Folknman et al, 1992, J . Biol. Chem 267:10931-10934). The
first indiedagnce# BT Q&SRS ¢ ol ecul ar angi ogenic factors was based on the

observati on Qf the strong neovascul ar reS[E11 nse i nduced by transpl anted
tunors. | 100021 Fbsingtars wpplication capfginngydsregics Lissngwhishhysdrergpmitisd vigridat h of

noSt  pri Myfey ahdIBERb RS bﬁ&&%&qyﬁn{s MEERSSASASCTI u%e&@a@d SR, es
have since been associated with fOSI tive regul ation of angi ogenesis,

i ncl udi nnglroaﬁélﬁlﬁ?qﬁgdé}%ﬁﬁdWaﬁdfSaJ(‘,‘M% pyfesy sige: TGF-b, hepat ocyte growth
factor (HGF), tunor necrosis factor-a, angiogenin, interleukin (IL)-8, and
vascul ar endothelial growh factor (VEG- also referred to as VEGFA or
vascul ar per ne XEELDQF THE INVENHON (Ferrara et al., 2003, Nature Medicine
9: 669- 676}000[3P@9§13re1-&ﬁ iMEHoPFPItEd tB%nﬁr\@EGFBﬁﬁlB&ﬁés Eﬁeﬂﬂﬁbéﬁgalpr ot ei ns
i nvol ved In both normal enbryonic vascul ogenesis ( de novo formation of
t he enbr yoemposttions gbmipusipg sys\diF alrrtdwdlmomdstherap@tmgmwe@‘ sgclf aftibogdreowt h of
bl ood vessels from pre-existing vascul ature) (Ferrara et al., 1996, Nature
380: 439-442; Dvorak et al., 1995, Am J . Pathol. 146:1029-

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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1039). VEGF is associated with solid tunors and hemat ol ogi ¢ mal i gnanci es,
i nt erocul arneovascul ar syndrones, inflamuation and brain edema, and
pat hol ogywof2otaasf2emal e reproductive tract (Ferrara et &CT/US2Q08390Bat ur e
Medi ci ne 9:669-676). VEGF nRNA i s over-expressed in many human tunors,
i ncluding those of the lung, breast, gastrointestinal tract, kidney,
pancreas, and ovary (Berkman et al., 1993, J . din. Invest. 91:153-159).
| ncr easesnedvalimGr siyndrohes,dnflenmsti@nghdbrbinedosiaandgrattelodyhef thy femahave been
associated with vari o%s reti négpgéhi es (Ae N._Engl. J

t

| ].0 | ., 1994 . . .
Med. 33 1TPABBCHUBTYC (AgEs ¢ i OMYﬁMH{ég}Bgéiﬁgﬁ@ﬁ)-(KW,HI%Nédfor cause
of Vi Si 0l @5l nEhdehlnin i Snducint QARRANSSTH LR hzaton and vascul ar

| eakage. alizatioh of VEG- in the Choroida vascul ar menbranes in
pati ents gistoottedinbhtraavbidrasy, prmercas hodovilydBedknen el/., 19996]. Qlnv &sitest.

Opht al no. Vi . L. 37:855-8 [0006] The VEGF gene fam.]ly includes the
o ot ot ypi S S AB B SECRD A \rgtenigees it sk Y acent al
growt h f agt@rastdAhdatad with ReribusRinofaEIA @8AR &S/ O1BANNZ EdoRS. Mbght exons
separated by seven introns. At |east six different isofornms of VEG- exist,

VEGF121, YEGEHSMHSAEARE-re2tcd wrRCHiar degenvmdpn (A81)), WB@EKIr cg@se OfFGHBIDss and
VEGF20, where the subscripts refer to the nu r. of 1 no. aci.ds remaini ng
N tor i oNERE fdly B AR RO b fubatb] b o HAP RS, ABehSeEteh i e

gl ycopr ot ®BGHK in&hé alickordhl ovascdROthenSadnds & plithiafiRcRd 66 XM D)as bYEGH
(specifically VEGFA) binds to two rel ated receptor tyrosine kinases,
VEGFR- | ( 8haye depes ?fe‘d-,t189§a§n‘F5}5"t-Qpiljahaﬁéfli/li_SGFIf{jzwéaﬁ&éé) referred to as Flk-I
or kinase domai n region (KDR) or CD309). Each receptor has seven

extracel | (0046] The VEkd' genaramdyrivrcdusiss thegirotety puRGmealbso VIBEGKds as wetlhe
neur opi | i I rred to vas [ helial ce wt h
factor 168 BT e KB FBLREr bl B gt AT FrB0nBES Ty Tht Blp P MECHR "o

vascul ar eafak belahikd eetibhgiont kephreddty skébn meeapt Af ledst((MEGHTABbR2) ) .
[0007] Gven its central role in reg’ul at i né ang\|/ o(genea s, VEGF Br ovi des an
attracti veofosrgef VA exigr XE&E I cVEREesR6F on. VEGHes ¥ EGF war YEOY sof

t her apeut i ra 1 ai i roi .«signaling
system ar g%cuﬁ%é%lmggg?oﬁ’g ( éggﬁeggg%%%%eféﬁg Ehggghtﬁéaépagﬁﬁégélﬁi? astic
di seases. rchirgniagtitendrgial alehvdpo d Wahey ¥FEHGHUIR@ARLSkBh homodfnesricdatptutn-bindidpu MAb

VEGF or Avastin(r), is a reconhinant humani zed anti - VEGE nonocl onal
ant i body 8@@%@@@1 e ¢ o e r@yN@*élﬁ%Meé&me(%é@%@)etV%@F (spggg9allycancer

Res. S7: 457%%}'FA) binds to two related receptor tyrosine kinases, VEGFR-1 (also referred to as Flt-
1) and VEGFR-2 (also referred to as Flk-1 or kinase domain region (KDR) or CD309).
Each receptor has seven extracellular and one transmembrane region. VEGF also binds
to the neuropilins NRP1 (also referred to as vascular endothelial cell growth factor 165
receptor (VEGF165R) or CD304) and NRP2 also referred to as vascular endothelial cell
growth factor 165 receptor 2 (VEGF165R2)).

[0007] Given its central role in regulating angiogenesis, VEGF provides an attractive
target for therapeutic intervention. Indeed, a variety of therapeutic strategies aimed at
blocking VEGF or its receptor signaling system are currently being developed for the
treatment of neoplastic diseases. The anti-VEGF antibody bevacizumab, also referred to
as rhuMAb VEGF or Avastin®, is a recombinant humanized anti-VEGF monoclonal
antibody created and marketed by Genentech (Presta et al., 1997, Cancer Res. 57:4593-
4599). In order to construct bevacizumab the complementarity-determining regions

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



4599). In order to construct bevaci zumab the conpl enentarity-determ ning
regions (CDRs) of the nurine anti-VEG- nonocl onal antibody A 4.6.1 were
grafted owOaotwmsa2Br anewor ks and an |1 gG const ant regi onPCARA$210082029

nmut ati ons outside the CDRs were then introduced into the nolecule to

i nprove binding, affording an antibody in which -93% of the am no acid
sequence is derived fromhuman 1gG and ~7% of the sequence is derived from
t he muri né&amptvotksdyid An 4g®@ corstarBestaei. zAdditioma sniaationk eatsiderther@®R safcrabout

149, 000 ltons and, js glycosyl ated. [0008]. Ranji bi.zumab is an affinity
mat ur at egﬁ’tﬁabmf‘?d;ﬁ??eﬁlfo e Jele %mmvdw%w@for%& PhRihedl ha$IA hi gher
affinity Lof: e afidoabRAchontlR!defbed ol fhanAkbO¥hd 74 loriR: RGhRE

penetrate the retina, and thus treat the ocul ar eovascul ari zati on

associ at eds deritvhd AMD the nemina potiboslymaA,6. 1. NBevGaenmap besknol20@8 maThefr apeut i ¢

Ant i bodi es. n f Experipmental Pharnmacol ogy 181, Springer-Verl ag,

Berlin mﬁ%‘fﬁégg&iéﬁg a1 WF‘Eﬁy%ﬁ?fgb was devel oped and is marketed by

Genent ech_under the tr‘ﬁde nafrfre- Lucent i s&ré. [ 0009 ,Tr(? t ment of cancer

patients WOHORI Bapibtumsn it satiiinHy Mageaicalat firapeyt degne o lteVﬁﬁZ%m%é effects

i ncl udi ngRQbﬁB%hﬁ?%'aQQ hig‘ﬁ%P&fﬁhﬂ%‘%ra\r’EGﬁ%ﬁﬁ@BS Qb difer GVEAL %Hmmn%quﬂong and
Hal1, 2009, Br. J N 18(6): 35I-6,

cardiac toxicity (Blowers & . Nurs. (6) 358).

Al so, despéttee pbedtrage the hetmanamiettiuameat iodycul d@vaciseul aedation assekiatidtwidn | nmune

dmi ni st er ed .S i , It |
o F e ASOhsF R e Lapating e £ BaRE s LGS afher et canShoEs fubiiekE om ¢ he
circul ati Eﬁpeﬁﬂ&tmﬁnﬁ%ﬁ@yq@1gﬁ%ﬂﬂgeweﬁhég,%rumadeﬁkkgelilousd).her apy,
C

t her eby reduci ng the therapéuti enefit to the patient and limting the
r e- adm ni Beniktzuonb ofastdaeclaprd dvd dy mafl@etd)y @@tﬁ@tﬁdﬁngdqr,thq tiedegnaing® a need to
provi de ig‘gre%ieg anti-VEGF anti bodies or fragnents that overcone one or
nore of tHESe 5 obl ens, for exanple, by generating variants with higher

affinity evaci zunmab that. can he adm ni stered at,reduced dosages, or
vari ant s WA EHAGHG oF Rhsopis o g AT O O BT BOE e TR AT ed 1 0
bevac zumgiae off04 i i i RRciiod, ARLiRGS AibBiboGhbAMYeVcALEBIEARR; Lili Sect i on
3 or in any other section of this application shall not be construed as an
adm ssi oncarfiat teuoly (Howerns ke Hall s209aBt.dbNersas8(py:3dr-6a338)t lsohdespitesent
di scl osurg.4.  SUMVARY, .. : .
¢ing 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.



[0012] The present disclosure relates to variants of the anti-VEG- anti body
bevaci zumab wi th reduced i mmunogenicity and/or inproved affinity towards
VEG- as cwopareedsi2d bevaci zunab or rani bi zunab. Bevaci zeealush@s/osdeeee heavy
chain CDRs, referred to herein (in amno- to carboxy-term nal order) as
CDR-H , CDR-H2, and CDR-H3, and three light chain CDRs, referred to herein
(in amno- to carboxy-term nal order) as CDRLI, CDR-L2, and CDR-L3. The
sequences4of t BEMMARYzunab CDRs are shown in Figures IA and IB, and their

mb et forth . Tabl 1 (f d. Tabl 2 (f
e e A Dl S R el
affinity W@th%@&cb@[}nﬁlhnib_%\ﬁ?&ﬂyzaﬂmi gg%d)a%ﬁ?l@o\h@@s VeteH dscRmpefd-tb! |

CDR- L2, CDR-L3 and sequences bevaci zumab, but varles inits
CDR- HI anbe\@mun{abgecﬂmmc@sab rBemacizomeb bis hesedshvuchin CPRs, teganed tand | i ght

chai n sequences i bi.zu b are sho A CFgu 1C, a are set
Forth ©n gt firor Bodafortrerdhtt GUa B ORI Brem BUROREERT ) 3 have
at | east gne kght reﬁalﬁ@ER§ wdFaitréd totHeddin (1A adind-€a ShrbORE-tdIBAMMY ofddd) 43 (TBR as
conpared to bevaci zunmab and rani bi zunab. 0014] . In certain aspects, the

ant i - VEGFLan¢PBoe? aad (RR-lde Bhe segurncenplths bpecizumab SPRsare sheysr 84 t o

Roney 1 1 CERe Rl TR RS ENRAOGe' STV (bGP o horpen it RSP, 1P
CDR- H3; Y8&FTille @mﬂﬁ@m HAGECDR s CDRrHBted YBOD diyraGDRerib, SaOFatrited BPR- H3,

and T51A i CDR- L2 t her, aspects,. the i - VEGF anti bodi es include at
| east one? wﬁgtm%tur@rl%oglé%@?%a‘? r%ﬁmwaméghas idefios! CRRaP £ GREr At at i ons

that can pgp. ﬂ@%ﬁﬁ’@ﬁﬁis‘e@ﬁéﬂc@% HeDRGAMRH, B %tf\laﬁ'eﬂhl‘(saébﬁrﬁlﬁm gb@@'H@S can

be candi date dei nmuni zi ng bstitutions, such as those described in Table
6, as wel bequsnass fiem tiosaof tensciziengh. T}mjteat’jr tnd lighMshainbequedoesidt destroy t he
ability of the antibodies.t i ncl udj t no limted to the
ot at i oo ErT R i D0t i CORS Rt S HaRCIDg Loh as 1 he
nmut at i ons descrlbed,ln,Ta?Ies 12-1 to 12-9 and 13. Yet further nmut at i ons

that can HWI13h&hs prfibedicy of thedissdosyrr ecaerllydave ttlpastang gMRECKt at i ons
descri bedsﬁtﬁ%l{[@lgh%at]i ist8ne b %%balg@ﬁggﬁé)ﬁ%&@%ﬁ@gﬁ rﬁab ife anti-VEGF

anti bodi es of the dISC osure stitutions
sel ect ed fandneiiedd.e 7, and optionally one or nore additiona

[0014] In certain aspects, the anti-VEGF antibodies include at least one substitution as
compared to bevacizumab or ranibizumab selected from N31F in CDR-H1; K64S in
CDR-H2; K64Q in CDR-H2; Y53F in CDR-H2; H97E in CDR-H3; H97D in CDR-H3;
H97P in CDR-H3; Y98F in CDR-H3; Y99E in CDR-H3; Y99D in CDR-H3; S100aG in
CDR-H3, and T51A in CDR-L2. In other aspects, the anti-VEGF antibodies 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,



mut ati ons, e.g., candi date dei muni zi ng substitutions, such as those
described in Table 6,as well as other nutations, e.g., substitutions, that
do not desOrow/mke3ability of the antibodies to bind toPUEGES2010/08%00di ng but
not limted to the nmutations described in Tables 10 and 11, or known

mut ati ons, such as the nutations described in Tables 12-1 to 12-9 and 13.
Yet further nutations that can be incorporated into the anti-VEG-

anti bodi ess @f:ll thethdi maladsiy, e. gl sabtid@idngf thatrdd mdidedtiayitheabitity dflike nut at i ons

descri bed | Tabl e 4-16. OO 6]. | oth nents, the anti - VEG-
ant i bodi egnt q%éo Eméé@ a@& cgﬁeﬂl% utdies i thegg? g‘eleutf‘tP@SdeWSWHb CDR

substi t ut irgBsg mﬁ%mmu@% (sGBRaHRY mulaRfns A8 KA 140K 152) fo HO7E
and Y98F ( CDR- H3) or T51A (CDR-L2). The anti-VEG- antibodi es can al so

optional | 91219rmt1dde Yo éurther nmtaeloasid]at carizd mmrpaliatednstodhe auniEQdt i ons of

t at t { Ta 10, 11, 12-1 t
T o o gatbofics S g BT QF: AETRER 25ttt G toufitioRs faib (B °
(COR-H ), THOIZE] 4. CER- H3) HO7D (CDR-H3), HO7P (CDR-H3), Y99E (CDR-H3), Y99D
(CDR-H3), SIO00aG (CDR-H3) wherein position 3 in CDR-H3 optionally is not

tyrosine, F(ﬁﬁ%EIn MEIF eml&lﬁlllrﬁerﬂﬁl QhMtW@%ﬂbbdlebgF e d@?o%re"@&%l
SI CCaD, SI OC0a T30R or T30 3 Y 3F

;28 F, A6 1@ormém¢ gmmg @@C].?-Bl}b,éﬁﬂl’&fpnd’(ms Hé@mﬁz};m(g QRIBR-HDEBA3F RGE. and
5D - , - T i
one o§ ngéﬂmﬁﬁiﬁ%ﬂ%&@@% at 1&1&%? %% 8&2”% egtn tegl P rom

one or mog@iWMiciRRh 880 @pt1c7na11§ mc@ude](Q}e 0141101@ gdditibal henRiodl8r denbih@AB] Yet

further substitutions can include heavy chain CDR substitutions including a

conbi nat i ohmofatiguhssidotad frarn one ef motceef Fabbano6, ay, INBQAH L, h2-EDRI P, oHOFD i n
CDR- H3, 3§D|n CDR-H3, and SIO0aGin CDR-H3; (b) N31F in CDR-H, HI7P in
Y83D in COR-H3, and Sl OCRG in CDR-H3: (c) N31F in CDR-H, HO7P in

Cor o (PR CapReiniishe inebde NG T AHRRYgor I REGHRARD (1 RaaF i
COR H | Yo9D 1 R Fo And Sl e L n CoR Ha (e e o7 i 7
CDR- H3,  wherein position 3 in CDR-H3 optionally is not tyrosine, T28P, N31F, N31G and N31M
(CDR-H1), H97A, H97Q, H97S, H97T, S100aD, S100aE, and SI00Av (CDR-H3),
T30W, T30R or T30Q (CDR-H1), Y53F, T58F, A61G, A61K, A61IR, A61H, A61Y,
K64G, K64E, R65L, R65T, R65A, R65E, and R65D (CDR-H2), and Y98F and Y100¢eF
(CDR-H3). The CDRs optionally contain one or more additional mutations or
combinations of mutations selected from one or more of Tables 6, 7, §, 9, 10, 11, 12-1 to

12-9 and 13.

[0018] Yet further substitutions can include heavy chain CDR substitutions including a
combination of substitutions selected from: (a) N31F in CDR-HI1, 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; (c) N31F in CDR-H1, H97P in CDR-H3,
and Y99E in CDR-H3; (d) N31F in CDR-H1, H97E in CDR-H3, and Y99E in CDR-H3;
(¢) N31F in CDR-H1, H97D in CDR-H3, and Y99E in CDR-H3; (f) N31F in CDR-HI,
HO7E in CDR-H3, Y99D in CDR-H3, and S100aG in CDR-H3; (g) N31F in CDR-HI,
Y99D in CDR-H3, and S100aG in CDR-H3; (h) N31F in CDR-H1, H97P in CDR-H3,
and 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



and Y99D in CDR-H3; (i) N31F in COR-H, HO7D in CDR-H3, and Sl OCaG in
CDRH3; G N31F in CDR-H and SIO0aG in CDR-H3; or (k) N31F in COR-H , HO7P
i NCDR- H3, weard1i84€2aG i n CDR- H3. Further optional substi PaTius2&610039929 ncl ude
one or nore additional nutations or conbinations of nmutations selected from
one or nore of Tables 6, 7, 8, 9, 10, 11, 12-1 to 12-9 and 13. [0019] Still
further heavy chain substitutions can include at | east one substitution

sel ect ed CDRYHAGAK $ r00GGR DR -ABL E uir the CipRionl, sub& ititions dabidizde doedk 1 n
CDR-H2, D62G in . CDR-H2, D62Q in CDR-H2, D62T. in -H2, D62K in - H2,
D62R i n CORIG-AditgEmuiptiepo eombipsiqns Al ppRtiops S%Z%F %mempﬂmor 4V in
CDR- H2, K4 B CRRy HD, 1R6BV) igCPRydf23. RE5F in CDR-H2, R65H in CDR H2,
R65N in CDR-H2,” R65S in CDR-H2, R65Q in CDR-H2, R65K in CDR-H2, R65! in
CDR-H2, a 411 - t] . it i;ons or
comnbi nat i Eﬂ) é gﬁs Mrlngl?g%%?gﬁ%@ccgn %Blg}ﬁ{ét:l%né ecgﬂ gnsc(ﬁgdg Irﬁgcﬁzet%%ﬁ)q%rsgtr)n&g%éonggré Ie(?“lrr{oerd e of
Tabl es 7, fi8m A61HD, CDR;H22AA1H ia ARRHBH118in (ORAD}, DRlciardPRHRBIPRA s, t he
anti bodi es of the disclosure have VH and VL seguences havi n%q{at | east 80%

sequence I'feRRiHy Peafdin QD&HF&WE%‘SHW%@@%;@ ¢RRSHZdRogR iy CPBAE. 9094
at | east B iRDRas! DBSin @Dﬁg{rzl GEN i@@%ﬁ%@?ﬁ@@@jﬁ @P’ﬁ-ﬁh}’ﬁ(@f@ if he VH

and VL sequences of bevaci zunma rani bl zumab,  and i nclude at | east one
am no aci €DR4BEt R6AY i@ DIRrHAL RbBFast COREHZIRO A incOnBad 2R G5N meVaBilzumab or

Ve scquentass i Phgia APRTE EppoH1Z Al eCReE e tn b EREC DRI ! =
enbodi MTENTHR-AB. [(FARhalBP Yne 8F mbRARIHI RN mtatibRAST coBtbiAatRhs bPRSIati8dean0r at

| east 99% sequence iderntity) to the VH and VL sequences of bevaci zumab or
r ani bi zunbbinchldd iapedleated Gemloagor moneoahibies Adi & Wubsti2Litd bh9ind 43. | east
one framework region as conpared to bevaci zumab or rani bi zumab. I n specific
enbodi ment201 hecoercaptasehsadibedes of terlisciosufedrave WVé eV sehpainoesand t he

i ght chajn .conpare o the VH and VL, sequences of bevaci zu or
o bi 7 b RS A BTy LB G P o Tsp gD gy G o 180, at

l'east 90% 0@l af 1648 H5APIHISRAISNCE: AtUSRE 9% selendd idbRRAT] oIRSVELAENL E
identity. In certain aspects, the antibodies of the disclosure have VH
and/ or VLsspquessoébeviaizinmgd at rangdusum@send aicludeasteag @y eming adiéast 99%

ceauence LT & Kol A ST ER Bh P B o

have up t gspbéts it BAKRSEG 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.



substitutions in their CDRs as conpared to bevaci zumab or rani bi zumab.
Variant antibodies with 17 am no acid substitutions that maintain their
target biwoi2og/@sgzabi ity have been generated by Bostr oRCEUS2610/02909,

Sci ence 323:1610-14.[0022] In specific enbodi nents, an anti-VEGF anti body
of the disclosure has, independently: 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 or
up to ten[0D2R} H spruifRtentbotindiss, as acIaGR dntitedy o€ tleatiscdeipenicisng CDR of
bevaci zumab, or of rani bi zumab; up to one, up to two, up to three, up to
four, up tePsndentlYip to six, up to seven, up to eight, up to nine, up to
ten, up to eleven, up to twelve, up to thirteen, up to fourteen, up to
fifteen, up % ouBixemenp & twip updo e b é&FHPUCDR- thdiveulis ol Shutlipda sevey, eoiepar ed
to the correspondi ng (DX of BEVAGIATRD Of 8 b AN ZUTRR:, yip Lo one, up
to two, up to Firr'ed! upnfg Fout" up to TV’ up 6 SI'X; up s seven, up to
ei ght, up to nté€espodih® CORNef BiFatiourBhteyedT ranipizumabnel ve, up to thirteen or
up to fourteen CDR-H3 substitutions as conpared to the correspondi ng CDR of
bevaci zurmab %r upfo eugib iyl to thiee 8P dhEurup tedivev tousx,.tup to heves, Upie t o

four, up to fi . Si 0..el ght o pni.ne, up to
ten or up to e %@%ﬁgaéﬁwﬁfﬁyﬁgg%ﬁgﬁg§%§§L5®Q%%%%§¢glt?gﬁﬁﬁéhg F?esponding

CDR of bevaci zesmdee®rupab fif@enm, kipz2o giksen ot ip t®s@BAtee! ODROHL Wobstitiidng at hr ee,
up to four, up to five, up to six or_up to seven CDR L2 substitutions as
conpared to thEBRHES ﬁGPlﬁ@SPQBhnéﬁm&?%'&Vfﬁma‘be ofrapidiruplabunab; and up
to one, up to twd, up to three, up to four, up to five, up to six, upto
seven, up to eightomy up o tve, np he thBBRup Bo Swibstp todivicowstoasx, cpripased, uptot he

correspondi ng of .bevaci zumab or,_of rani bi zumab. [0023] The present

i el osure. fur £ CBIGTaey G Hace Bl HEr b FTET P T BSR W R  modi f 1 ed
anti - VEG- ant i hagle8$ CDRIH3QUBstRASRAE 1S corp@red RptheRE@Mpbidihg CHRESI t 1 0ns have
increased affinity to VEGF and/or reduced i mmunogenicity as conpared to

bevaci zumab or bewsizsmebeapf rapdoaupabiuc] ei ¢ aci ds conpri si ng nucl eoti de
sequences encodi ng the anti-VEG-
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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anti bodi es of the disclosure are provided herein, as are vectors conprising
the nucleic acids. Additionally, prokaryotic and eukaryotic host cells
transf or EO 20i0fa8RR3vect or conpri sing a nucl eoti de sequeRCE/USAEIOMNBINY9 an
anti-VEGF anti body are provided herein,as well as eukaryotic (such as
manmal i an) host cells engineered to express the nucl eoti de sequences.

Met hods of producing anti-VEG- anti bodies by culturing host cells are al so
provi ded. af @01254 cukaeyaist(sucaCmaanhalkaghes colls dnginedicdlad ospies the eudls@idel 1 n
the treatnment of cancers (e.g.., colon carcinom, rectal carcjnons,

non- sl | SEEFReesy Yipthody of prodining Bpuast Gk apiehadjes by cplthare bt ed ea«gg?]é@ 9.,
age-relatgﬁwﬂﬁﬁular degeneration ("AMD')), and i mmune di sorders (e.g.,
rheumatoid arthritis). [0026] In certain aspects, the anti-VEG- anti bodi es

of the di ' - S t ci zumab
or 1 ani bi Daap. REaFEVIRE: ARG of ACARRRRAAYRS n R AP AR
40% at | eagtcdd¥garainomeasttabifginainal asdmall0dl 1aiig taast aBdbicadt caticekeast 90%
| ower dosages. .[0027] It should be gpted that the indefipite an}icles "a"
and "an" Enidak deeasest (e 2geaplated maculap ogeapration g VIR Phandypuais disorders

applicatiggg ARuinftof PR ish.n patent applications, to mean one or nore

unl ess the tontext clearly’ dictates otherwise. Further, the term"or" is
used int - ' i on; ' : ' i cations, to
moan the IUER] EEERbIARBLCTI VIS S BRITROC A8 gROLETG sARBLFA T cat Pons
ment i onedrddacéddsBagpeasicbmpalet anbaneizeae bnranitéamud, aleedt kystri®Pgrerag. Any

di scussiop of docunents, acts, materials, devices, articles or the |ike
that has B&énatilpast dlfedatilpast A0 adeast P9 Cattilenst P os# leasl 79%r atilerst PUreése of
providingmge&ggbgﬁbw£p&E&g% present disclosure. It is not to be taken as an
adm ssion that any or éfl of these matters formpart of the prior art base

or were c ral e | he f »f.eleyant .pr t
di scl osur Bmgzp |It1% ﬁ@@f@te & g{%g%ﬁﬁ%r e d%%‘#l%raer]: 1%1%%‘% ralggr %{I?yénéi atﬁ (2 H%f?m{%hal?éag

appl i cat i othe” hRQZE] inTthe pfegait uppliscadion Bdyesthage s pdterdthpplibasiohQ samean | |
beconme further apparent fromthe follow ng detailed description. of

embodi menPRe PIHEPEJMICss theprntext plpastyrgliptpiasQtigew ppiEF yialgr e8¢ Ay ‘or GispEes [ 0030]

bevaci zumin e 1 RTErohd, p R I PR PR G R EIR A STT

(13 b

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.



[ 0031] Table 2 shows the nunbering of the amno acids in the light chain
CDRs of bevaci zunab. CDRs 1-3 are disclosed as SEQ | D NCS: 6- 8,

respect i WweDpo{00382p Tabl e 3 shows bevaci zumab VL pepti d@€STiusae101889029 t est ed
for immunogenicity. [0033] Table 4 shows bevaci zumab VH peptides that were
tested for inmmunogenicity. [0034] Table 5 shows identified CD4+ T cell

epi tope regions in bevaci zumab. CDR regi ons are underlined. [0035] Table 6
shows can{032] &ablet3aghoon el aviLikbH2L ot deDR:ats) ctotestt @ errimngimbgeiciogeni ci ty
of bevaci zumab. The nunbering of the amno acids in Table 6 corresponds to

Kabat nunfssnTabRe 4 R wleasdzimmoyHeaypdds it Rverd ROBE forliakh@ogesibioyys heavy
chain CDR am no acid substitutions in bevaci zunab resulting i nproved KD as

anal yzed o33P mheRss HodsT@ATRS TN GEec| R8P Fgfdth $n b&abBlifhab @HRVENMENL i N
kon (nutant/Wr). D koff refers to fold inproverment in koff (W/nutant). D

KD r ef er sragtonslaec undsrlinednent in the KD in the nutant relative to wild type.
The nunbering of the amno acids in Table 7 corresponds to Kabat nunberi ng
in the be{(H35) Tahle thehawy calddate nfudddnf infG@DIReHS asth QIR -M3t fat losvesingn t he

bevaci zumab heavy. chai.n CDRs that_ prelim.nary. binding.st.udi i ndi cate

i ncrease f%?%?&anﬁIWffgS‘MFz&?aSEébe CHEPSIGS LR ATHC 20K drfd ng of the
am no acl E'&rés?oﬂ_d%% RaBaGRMIRSAL M heliRviGAR al! Ehd}@ I n the bevaci zumab
heavy chain. [0038] Table 9 shows mutations in the bevaci zunab heavy chain

CDRs t hat [P j i.nd-pat e : BEN rds VEGF
(data not [@ﬁgm%ﬁ%%oﬁéﬁg%ﬁ%ﬂé ﬂg?ﬁt agmg{r?n%%@%ggslt%@?oln%fl gﬁ{agﬁghg%?r esponds
to Kabat rusobiegiimgravad KheshesigeddZynailbfabe pdaymaei edsonanc©03%],, rEéds & b0l shows

nmutations.in the bevaci zumab_heavy chajn that do not i t binding
and can bEMPTREIPHER @dnxumng“{hﬁ)e i Blsth 840G PR BE R dsur B HEnD.
number i ngAQE,, tdr§s %ﬂh@@mﬁﬁiv@&eﬁﬂn@@i(ﬁir@%e%térﬁ%@l%@étot@ﬂd%}ﬂéﬁ TRUNDEring in
t he bevaci zumab heavy chain. [0040] Table 11 shows nutations in the

bevaci zumabmbérgig ofchaiminGRREIstihAtbldd aeokspomdatt Kithah diimberangindban be

i ncor porahed i nto fnhe ant i bodi es of the disclosure. The nunbering of the
ami no aci 88 FUFABEA YN8l r esponds to Kabat numbering in the

[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.



bevaci zumab |ight chain.[0041] Tables 12-1 to 12-9 show known nutations in
bevaci zumab heavy chain CDRs that can be incorporated into the anti bodies
of the diwoloBumg223Each row in Tables 12-1 to 12-9 i ncl rdegisaoidioswornct
known variant. For each variant, 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-H col um provides
a parti al [(0d@p@abkes 2-1GOR2EY sholhlendvm@alitasis painagh sdzighabiRviAbhdis ODRs shown.
This partial sequence corresponds. to. SEQ ID NO 41 1. Although known

mut at i ons ahcaorR- pforgpratedipiprhy pnt h@éleéagfhéfﬂlsc Supan lacR &QW ity a@@hﬁ%hé%, it
i's noted tl@-@tinélﬁ s@ﬁi&‘ﬂc@ﬁﬁov@%bé‘m’t.nFér!E%cl?Qﬁia%ﬁtth@fm&vf\?Cf)w Ae h&ﬁ% QGCDR'

[ 0042] Table 13 shows known nutations in bevacizumab |1 ght cﬁal n CDRs t hat
can be i nelowdpdr Ahestquenae 1ddntifimrt fobeabhesriart idéneifictid sic Talslos £2-1 Eadh-Orapewsdtn

Tabl e 13 i.ngl. i St k i = h variant, the k CDR
sequencos ek 0 Thbeh stne b ohachiy PRAZ! pERFRARV S bty dent 1 11 o
in Table aszku'bﬁcescﬁftcm@n{lh THY ﬁ@bhﬁa 210t CIOR4BI isTRPLIR W Bhiops&tiRevaci zumab

a’
CDR2 VH peptides that were tested for immunogenicity, wherein residues
unchangedsdquergeSpgesipnNo $EQAPNOHdI ¢ Altbduglyknows mntatipaxin (@PR-Hlragel |

assay resyld.s, @16 el REAL dedy LOO4AL iTABLE. Ry Shos v achaymal, CORS VH
pepti des at wer e Vest ed T oP¥ i ogenmicrty, erei n residues unchanged

from SEQ téxtdOof ik farlgcrigidCoORt ed by a bl ank box. CD4+ T cell assay results
are al so provided. [0045] Table 16 shows bevaci zumab CDR2 VL pepti des that

were test gfh4dpPTabfNMINBGRE kESKY muMIRLE ilTbdvasizAMEs LivRChandeor§ ramtahe | D
NO 25 are indicated by a blank box. CD4+ T cell assay results are al so

provi ded. ifconwsitedriab e putibithessoided diseleshrepErdpewnvdiableciztingndestaor t he
three CD4+. T cell epitopes in bevaciz b, Tabl e 18 .shows.si ngl e
varabl e PeindRnhuFRabaReTet BB RYAGLCER R I el RS b CRRRt TRLnS: £y

(MFl)  scokguech@048itifitabioe cdd «shiansidenifhidie dayarizables féeginorabee@nos and
their associated EC50.[0049] Tables 20-1 to 20-10 show the SEQ I D NGCS,

wher e knoygp43 T‘hbl%slﬂ%@{)v@%@f&iztu%b@ﬁﬁzﬁé/fl{ﬁ%id@@ﬁh@@@wéﬂéﬂ_@é@ed’%’ii ants |isted
in Tables 12-1 to 12-9 and Table 13, respectively. N A indicates an unknown
CDR sequeimm_unogenicity, 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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[ 0050] Figures 1A-1D. Figure I A shows the am no acid sequences of the
bevaci zumab heavy and |ight chain variable regions, SEQ ID NO 1 and SEQ ID
NO 2, reswochingBze3 with CDR regions in bold, underline@Craxeoiopsygase | B
shows the CDR sequences and correspondi ng sequence identifiers of

bevaci zumab. Figure 1C shows the am no acid sequences of the ranibi zumab
heavy and light chains, SEQ ID NO 9 and SEQ ID NO 10, respectively, with
CDR r egi ofi049h Tables 20-und @0+ ionshdwt tex SEQRIDINOS, vBeighkmosnt dvereSph dsegieehees and
correspondi ng sequence identifiers of. ranibizumb. [0051]. Figures 2A-2B
show beva@PZ%r?étShG\}i’_eVﬁ%lﬁ’t‘mﬁlléV TEaE RS Eib&érlé'lztﬂ lézh%?r&d B@’rl%é?rt of donor

responses, &0. 836, YyARRRCLES 'ﬁﬁhoams@bmgﬂeiﬁg?ai ndex of 2.95 or greater. N

= 99 donors. Figure 2B shows the average s tion index for all 99

donors fo : i da ! ' - r I1..El 3A- 3B
show bev a@?"?gﬁglﬁ@% %Zg;it]f d%é}lge’rs}o%rﬁgéézs. ﬁ‘&?gﬁﬂ&g‘éﬁgésﬁ%%%& %g?%ebr?? Llcg%ung%)nor

r esponseshé¢ayyaad highvthaaptaradlewtgibng SFQ MuNa: 1 and SBQAD WO: 2 r&pc@ivehr,eat er. N
= 99 donors. Figure 3B shows the average stinulation index for all 99

donor s fowﬂéé“cwg5%35?%@%&%11%9*11%%@- ighgdttishampsdhe Cpiosegpeneeyities 4A- 4C

show ®4+c&&?k%di{ij§§n@§9§q%sid&ﬁiﬂ&g G ey REY G YRR ERE LIRRG MAE BMiPR-id Aver age

responses to If1ed parent epitope seqliences are indicated with
open mar ksequkagegef dierrahibzuinat hcatysnddight tleansc BEQJESNOT ardr HQ 10 NO:10abl e

ot R SR SR ot S BERMISEh. BaBafBelBafl EBRLEY 0 o
DESCRI PTI QuBncks ANT borMER5n AT s BORh ESdER0RA o FERGbRLAEENT di scl osure provi des
anti-VEGF anti bodi es. Unless indicated otherwi se, the term"anti body" (Ab)
refers to i B IH3wTES t i £ b or is

i nmunol ogll(?glll y gjegg%‘??gi %/l\ﬁat h, g&g‘g@ﬁ g%lpaeﬁﬁgﬁelg cféf%‘&ﬁlﬁ%ﬁr‘l%%% %Jhggvg

pol ycl onabsreersd dbuaratspogenet cachl VI peptgienedr & stiranldtion hdexwbE29fodpfeated f or ns
of anti bodi e i ncludin t not limted to chineric.antihodi es,. hunani zed
ot bodi oS 07 dPBEon isgt s P S0 ki 4 G AonerS e

di abodi espeftfde 3R rEBinuediEh dafd E@odi €s), and antigen binding fragments of
anti bodies, including e.g., Fab', F(ab')2, Fab, Fv, rlgG and scFv

fragment s o¥B] fRMFEs SANBEGD wOSNGE WSS VRALHRHE Fhspbifi€s L BlRe 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-



"nmonocl onal anti body” (mAb) is nmeant to include both intact nol ecules, as
wel | as, antibody fragnments (such as, for exanple, Fab and F(ab')2

f ragnent syowhiocasrse capabl e of specifically binding toPaTArSee1eiosn2¢ab and
F(ab')2 fragnents |lack the Fc fragnment of intact antibody, clear nore
rapidly fromthe circulation of the animal, and may have | ess non-specific
ti ssue binding than an intact antibody (Wahl et ah, 1983, J . Nucl. Med.
24:316) . h&OROInjec hetibodicscEy!, bispédfis aﬁtd)oalesj dighelisshaiabodfies, andi body in

whi ch the vari abl e domai ns. of t he heavy n.and the |ight |n froma
traditi onitaged POty ARHGEn Diading; A0S 4 a% Shosi Snicbiie e £ | 6@5 et er ences

Lo, " EHBTEd AbhE @i ablefich RO Oler AL TR0 B dhﬁfévtgn&ha' n of an

anti body, 1 ncl uding chain of an Fv, scFv, or Fa erences to
"VL" ref efmboodidrel m:bodw émﬁxbglscmeaof toancludwr’umthgﬂltabuhmlncule:@ ht wehas,n,

ncl udi ng the | ht ¢ n,of an F Fab. An odi es ,((Abs) and
e mogl ot gy e R an 3 RbsTabn Fabind Fab e Fab®Rie Lhiehare cipptie”)
char act er ppijeeFicalWbingin@nb kpasibas Fay bhdFtabhi RebMehts REK kifd Kd fryprhdht 8f speci fi ¢
target, inmmunogl obulins include both antibodi es and ot her antlbody i ke

nol ecul esinjit @htlbtmi@kclwrrg@ne rapdlyifrans theycirciatipy ef thetaniparli ast ragpchave less
|nnunoglobullns re. usy etero nerl opr | 0 bout 150, 000
np%ecﬁa tlﬁsuef 1nd1n tﬁ' N an Ealc% anh]t f\h@lﬁ e% aP fg %\I fld\zf ical heavy

Dal t ons, WO | Car al ns’ an
(H) chaing43E@ph heavy chaln has at the am no termnus a varlable domai n

(VH) followed by a nunber of constant dommins. Each light chain has a

vari abl e 38| 'Fh@%enhhﬁcwﬁr@féﬁt%ra@u{% cha¥h Fv @RGhaiyGR R i the d@iimiio at the
carboxy term nus. [0057] The anti G- anti bodieS of the disclosure bind to

human VEGHompids phthicthicaveham snsidhptight cheini fvdm g tiaditipneledntibod 0B8] beThe

anti - VEGF. antub dleg o&whpe di scl osure contain conplenentarity determ ning
regi ons (%Tﬁ%% ?F% €46l ated in sequence to the CDRs of the ant i body

bevaci zu knomm AM stin(r nd/ar r nlblzuna 0 known as
Ccont | ( F0S6 B3BaerRs o relira Meriablsegp ol B aiaotdndierbor n | n
the 1ight cehfbPaditbhs, ﬁaaermgmeavyaﬁalﬁtefﬁl Fl@rEEF{?‘%r FABERERY&cBd @hl y _
conserved portions of variabl 8 domains are cal l’'ed the framework (FR). As is

known in tWe”aafer, totth@vmbtmregl@n@f po shmiuoeg bl indeghy chiahn indading ghealight
hypervari gole of SRR, RFv BRI ONisAks RLY andSRENALEGL A i) Gt ext and
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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the various definitions known in the art. Some positions within a variable
domain may be viewed as hybrid hypervariable positions in that these

posi ti onswoanidgsztéened to be within a hypervari abl e regCorusSand®sIoene set
of criteria while being deened to be outside a hypervariabl e regi on under a
different set of criteria. One or nore of these positions can also be found
i n extended hypervariabl e regions. The discl osure provides anti bodi es
conpri si ngNosep 'CD'Rsaatré alss kidwit helypehyabiabid rbyipey beah itk ¢ighoshiatn amnisthe The

vari abl e ﬁonalns of tlve heavy and E %B} chai ns each conprjse four

r egi ons, %%Vg&#@ﬂnwﬂa 69PMAESa The Moke BSREHMPGUrERIHADS lorpaklc damainst i ee
CDRs, whi gh ch BEMIRRRRONGES 1A k8O R AR 1 ARRRo hE FbAIdoRBEnddfy ¢ he
b-sheet structure i'n each chain are held together 1n c

proxi m t ydéyneatmes FRypeevga.riahb regioh log amantdﬂrodFRhn v@PRIcpchRRg @DRE—ER&—XCDRB- FR4

and, th. t he romthe other tr bute to th rmati on of the
P et bi S Sefmirons KPR B 4L o eAtations M &2 bR Myl ne
of | mmunolRgicaab h&Eﬁcﬁlﬁﬁ)ﬁvaﬂé‘@k'ﬁé@ﬁbnd sthattthdse p@&ubﬁ@éa&lfbe Behbearsy M.

1987). As used herein, nunberin i mmunogl obul in am no acid residues is
done accoW@hhmga h}dﬁer\raélablmmmogu |o|nn sefroif goteagivehiledsingudecngaitebs agfsidg gt em of

Kabat et s ot her e 06 The sequences f the heavy
ho a1 ot Raverr R e S S B P B erite 0l e P BoRSERE B abnl P80 T

NO 1 and k&bt BuNiR extelddd ﬁ@?}bl\b@hybleféﬁorﬁ;eqlhe@mb‘os@lfe préddbeavipodng | i ght
chain variable regions are so depicted in Figure I A _The sequences of the
CDRs of bé%:elilsz%ﬁl@ lfaﬁHOItSHértheS@Bybr&bﬁwmaﬁ@bied@mtms eFle vagiapl 6&0@% ed in

Fi gure | Byr ARy Ay W& '1%31 éﬁﬂﬁk@&%ﬁgoﬁgﬁ%dfgﬂw;ﬁ%e Yt el%tbﬁ? 3@&1955

can be used iIn t e ‘conp tions an
[0061] Th eheﬁeecmxﬁgumonj canhectéelby thran@DRE ghtiicle fi@imisopd canandtinigz andain same
r epr esent ed b 9 and SEQ I D resp |ver he sequences

J 0
of the he&¥§S H}gm l\fﬂﬂaﬁn cgir siugiuge Elypﬁ%@?éan?% Birasc hedd toggthes By uences
of the CDa%s@é o&ﬁﬁ't;bb%ﬂlm e%ﬂﬁiis i Bl lor&R FRASEBRYLIIG-CHRILER § @13?113 m

presented 1 n Figuré Any nucl eotlde sequences encoding SEQ ID NO 9 or
SEQ | D NOandi@vithathe 6®Rssfeain ithe ch@r ahemp ozittibwnso tedomettioo aé theftatghebipdimgent

di scl osure, Iosure r her rOV|d |-V G-

ant body. PregEibed et RFHy: ComatiiinebtoldiRorabi elingtine cor

sequences ftiReVRSiiaHTEHHANE, B@eﬁés*ah ZMaeg7Thas h@édlﬂéfaﬁtﬂmmgroagrrent "

refers to a portion of a fuII-Iength anti body, generally t he
immunoglobulin amino acid residues is done accordlng to the immunoglobulin amino

acid residue numbering system of Kabat et al., unless otherwise indicated.

[0060] The sequences of the heavy and light chain variable regions of bevacizumab are
represented by SEQ ID NO:1 and SEQ ID NO:2, respectively. The 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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target binding or variable region. Exanples of antibody fragments include
Fab, Fab', F(ab')2 and Fv fragnents. An "Fv" fragnent is the m ninum
ant i body woagmers22ehi ch contai ns a conpl ete target recogairtiseroasw2di ndi ng
site. This region consists of a diner of one heavy and one |light chain
variable domain in a tight, non-coval ent association (VHVL diner). It is in
this configuration that the three CDRs of each variable domain interact to
defi ne a [006QEThbpridimdissldsercdurthdrgrowidésame-VEGE hatiddy- figntintesompisirgn, t he
ecificity to the antib ver, in

i x CDRs f t t Dbindi dy. How
some | nst SHRCROBGERS _g‘a_é‘f‘flﬁgﬂlépegés IherilaR desrnses by : _%HTW%\%B%\’-i si ng
onl y three,ClRs apeGdd ﬂ:agh%f%%&g%eatgqrﬁ&moh@m-feggtgiaﬁpt%yyn%&&ra gni ze

and bind target. "Single-chain Fv" or "sckFv" anti r nts conprise

t he VH anthrjdt bowlieg ersvagiblamegion.i Broayplesnofansibody fragroentpeptidd & abiibh.

General ly he Fv. | ypeptide further conprises a pol. ide |inker

et veon § RVl GedBEt AT whY ¢ Fogneboge R e r B P BE r oo

struct ur echsint acs@plchl tﬁ%ﬁﬂ&coérﬁi&géﬁ slaami Rit@nThib el @ corRls® drarmasesk of a

st ngl e or onal ns I C exnl pi Su I Cl en arrinity 0 e arget. n
le VH VL d h exhibit suff t affinity to the t t. |

a speci fi enehdsosliangang lighiehainvgriablddemiatn innttighb dpnicovalcriassaciagioaVbbody
(see, e.gy R echmann, ,1999 . Journal  of og+ cal Methods 231: 25-38).
L 5063) oy edlyePr TERah s isn fAOR fhee Qs LTI S in RIS it ana

the firstigaasttadtfigtoiidet blading stk ohhke fipaiey of theiVH -Fakfimér, agfen) tig gt f f er
from Fab fragnments by the addition of a few residues at the_ carboxyl

termi nus 6PRsHenfs sygetdinding aacifgdige freiantbedi Ao BHET.dR SR EsEANsessiVaBs fr om
the antib i r.eqi ' . . vage of the
i sul 11 dotpuan BPE SRl oF Aol ol 2 OBRRL e LA REQERTAG e B R o

product . dght) canrimbe dieaibilanlo cooglizagsrl whd angdt b OSliyiglerdhgimelint ’oraseFvnown t o

those of ordinary skill in the art. [0064] In certai. nbodi.nents, the
ant i -VEG:a%{ﬂ%qqﬁéﬁ%@n@@F‘ﬁé‘S%ﬁ@c\f%éﬁfﬁ _XLaﬁOén%%erewﬁaFmg/nmiap%&?gs. The term
" monocl on B&ly?ﬂ%id@ Qfl¥in, TRnL3AY t_l?_ﬁ I;@'tpgllygégt{&tfuhhéf' oBHrikS @1551&1%%9 finRoduced

t hrough hyb ma t echnol ogy. nonocl onal "anti body” 'refers to an
anti body bétatcen thedéid iave ¥ Lf damin wliidhgingbleh dreescFv tcfoudithgyda@mpd stukaurngdoi c,

prokaryotic r phage,.cl.one, and.not. the nethod, by whi it | roduced.
Vonocl onatsii afitas S dror "oafiiey MenCurenee fbe pPeGar oV PR can
be prepar qalidhsdxAbisuficent ety 1of takRe R LYRSifleRAWI dinfent NBe Ghklel Ncl udi ng
the use of hybridoma, reconbinant, and

domain antibody is a camelid antibody (see, e.g., Riechmann, 1999, Journal of

Immunological Methods 231:25-38).

[0063] The Fab fragment contains the constant domain of the light chain and the first
constant domain (CH;) of the heavy chain. Fab' fragments differ from Fab fragments by
the addition of a few residues at the carboxyl terminus of the heavy chain CH; domain
including one or more cysteines from the antibody hinge region. F(ab') fragments are
produced by cleavage of the disulfide bond at the hinge cysteines of the F(ab'), pepsin
digestion product. Additional chemical couplings of antibody fragments are known to

those of ordinary skill in the art.

[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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phage di splay technol ogies, or a conbination thereof. The anti-VEGF

anti bodi es of the disclosure include chinmeric, primatized, humani zed, or
human antwbadiosgs22B0065] The anti-VEGF anti bodi es of thecC@itsedoss90e9 can be
chinmeric antibodies. The term"chineric" anti body as used herein refers to
an anti body having vari abl e sequences derived froma non-human

i mmunogl obul in, such as rat or nouse antibody, and human i nmunogl obulin
const ant afhodis uséfupincdhhactioh edeinhé prwern divgiaare canba pgdpaledlusingtaewide at e.

Met hods for . progduc meri.c _anti bodi es re k in the art. See, e.

Nbr ri son, VAGBYE0 @eﬂﬂ%ﬂ@éq@@/@mi@)aﬂ wopgding theyisedy %Qgﬂd%%ew@ilw rﬁﬁlﬁqueg

4:214-221 I 9 S S. Pat.
4: 214221 Gl EnBlogid 985, coybink TRGLor, MRl VESF shitbodifiard S 4

r ef er encedisplosureiincheletdhiretrie prinfad @86 huhheized tor hia@Fastritodizedi es of t he

di scl osure can be humani zed. "Humani zed" forms of non-human {e.g., nurine)
ant i bodi ef)0s5E Tab e MBGH aatibodigh obthleidisglosurenaan bglcbimdricranebadias e tkrmagment s
t hereof (such as, Fv, Fab, Fa?ﬁ{ F(ab')2 or ﬁgheh t.arget - bi ndi ng subdomai ns
of anti bodf yrlw%lﬁt)%ﬁwe CH} FragTs %%Pu@ﬁ 8dy BRYINg K 1I ORI Chuman

| munogl oa?mewa frdn@a%ﬂ%ﬁian ihRinbLIEBZ @&%trmb&%lyyb lohti G 511@ man _
substantially all of | east one; and typically two, vari omains, in
whi ch al | 1mmusmg}sblmmtqoa$th1yt raglbn@ftypltaélyccbﬂsemefgmm lashumannmsrpmngﬂobuiut hose of a

non- human i no bulin and all or substanti al o the FR reglons are
hose o teHUHan YRt g StHre Slaalh AR ootas AR BgsHE: Bimg Soan al so
conpri se Morh%stw% Fsefehe@mmm) 12079nEgLAlul gy, m@ﬁécﬁﬁfquésemwzﬁfc)
typically that of a human i munogl obulin consensus sequence. Methods of

ant i body hulhanerzds il 90, dr knkwephMethodh 825619 1-2@kd).Selag. NoRSSORMdAN et al ,
1988, Nat S., .Pat ent Nos 530,101 585,.089: . 5,693, 761
5 003, oot TaI8E A Yiea St Mgohigtite BBy Br R I P R v

91/ 09967; aten 55 EP592106; ,EP519596; Padl an, 991, Mbl.
| rmrunol | Eﬁ@h@ 1R’#§’d?ﬁ@ﬁ?§%9§ tiue displpgure Gap be hupagizeq. denanized Roguska
et al, 199&ms o 86n-h{¥&hh (e. ﬁcﬁﬂnné‘)c«inﬂbgéle@ﬁ% cﬁﬁg’erlcqﬁgmﬁo@obﬁﬁﬁﬁm No.

5,565,332, all of which are hereby incorporated by reference in their

entireti egnmpm@ﬁﬁulmr@amm frymoenta theirdsd dsush apFvi b, Biats i (eb'keras ottt be human
Cher apeut FeePbB e LA ARGt R SR RN G o s
i ncl ude apéh-BEEALEEnRANONGIIME 1A FEMRalatiethumanized antibody will comprise

substantially all of at least one, and typically two, variable domains, in which all or

substantially all of the CDR regions correspond to those of a non-human immunoglobulin

and all or substantially all of the FR regions are those of a human immunoglobulin

sequence. The humanized antibody can also comprise at least a portion of an

immunoglobulin constant region (Fc), typically that of a human immunoglobulin

consensus sequence. Methods of antibody humanization are known in the art. See, e.g.,

Riechmann et al., 1988, Nature 332:323-7; U.S. Patent Nos: 5,530,101; 5,585,089;

5,693,761; 5,693,762; and 6,180,370 to Queen ef al.; EP239400; PCT publication WO

91/09967; U.S. Patent No. 5,225,539; EP592106; EP519596; Padlan, 1991, Mol.

Immunol., 28:489-498; Studnicka et al., 1994, Prot. Eng. 7:805-814; Roguska et al.,

1994, Proc. Natl. Acad. Sci. 91:969-973; and U.S. Patent No. 5,565,332, all of which are

hereby incorporated by reference in their entireties.

[0067] The anti-VEGF antibodies of the disclosure can be human antibodies. Completely

“human” anti-VEGF antibodies can be desirable for therapeutic treatment of human
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sequence of a human i mmunogl obulin and include antibodies isolated from
human i mmunogl obulin libraries or fromaninmals transgenic for one or nore
human i nmwioagloolagd2sn and t hat do not express endogenous PCRrtsp@gloadoRd i ns.
Human anti bodi es can be nade by a variety of nmethods known in the art

i ncl udi ng phage di splay methods using antibody |ibraries derived from human
i mmunogl obul i n sequences. See U. S. Patent Nos. 4,444,887 and 4,716,1 11,
and PCT ppitienesatAomed WacaB/ BibdibantiNod RS/ BOKiA3 antio d98/124B8Q3he MBInB86654; WO
96/ 34096; WO 96/ 33735; and WD 91/10741, each of which is_incorporated
herein byS%F%ﬁeé}f@éiwnﬂw%ﬁgkq%g@wiwﬁe aﬁtﬂb%iléfateiﬁoaa e produced
usi ng t 1 ansOEAoBIFAIMH&Ir fofn bIGARARNG: e RXBRESSHDR gt [ onal -
endogenous i nmunogl obul I ns, but which can express human | mmunogl obul i n
genes. SeenmengglobiP@lnduldtidoaiot expsesdOnd@IcAd@OBIMWOgBbuiAO4AHymnD 96/ 34096;
WO 96/ 33735;, U. S. Patent s. 5,413, 923; 625, 126; 5, 633, 425; 5 .569, 825;
5, 661, 016 A 0gieS cab ?H@%?ﬁ?ﬁ%@ysﬁ%@z%?@%{l@a ¢ ﬂ?gaﬁag@,ﬁ@wl 5% whi ch
are incor Hféﬂﬁ)ﬁ@qsiﬁ%/gﬁtﬂfo%&@ib?ﬁieb QEBYAY frdn hBlah iBRfunbEbbEH scyficrREdli $dcon,
conpani es such as dar ex S&Prl nceton, NJ), Astellas Pharnma gDeerf eld, IL),

Amgen ( Thbus dhatnOdes., 4.434) 8&rand Re fénidrl oand BEF pyblosationnWO &1HoeE; d¥gaged to
lae h iy . '. » | L .
Pechnol gyl aPity SO e WEEF FoBa W3 b8 oR S erin Rl Moot e

t hat recognilopsiiacsdl dGitach BhdRperakdmheRe BEREEBERAN WS icAGredy. tI@ehM que
referred to_as "guided selection.” In this approach a sel ected non-hunman
monoc| onaPntEiedies say alse be prodyceroising EnsEeBeicq whigh atr inernghlicdd cxpessing ect i on

o 1 Sae Db MR A BRI SGRRDLEL Mich U SAFE B ARG AGEREAR, © O
8 5L oo S 1t st ol s taan D Lo
Vot hods. 1 35 B HERE AN R - LRU S o1 BadeBes B SeeH oot haobpl 6 see e g
U.S. Pat eRisaNage. 93 6585 ER1-53088912211; 38RE 5236338, ABRch Wi ifdhrAdiSted by

i ncor porat ed herei'n by re’f erence in their entireties. [0069] The anti-VEG-
ant i bodi escfatn¢dterdn scthogengretian berdditepecitipanianuclhodMedareB{Rrpeciohi ¢

bi ndi ng < DALARiaIRE Pae AR Peatid €L ARG~ P PR BRI Al Rt or cont

di scl osur erarBAGWRINY) can be engaged to provide human antibodies directed against a selected

-

antigen using technology similar to that described above. 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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t he binding specificities can be directed towards VEG-, the other can be
for any otherantigen, e.g., for a cell-surface protein, receptor, receptor
subuni t, wD2ewer82eci fic antigen, virally derived proteiPaT/Gs2e18l0Byp2&encoded
envel ope protein, bacterially derived protein, or bacterial surface
protein, etc. In a specific enbodinent, an antibody of the disclosure is a
bi specific anti body with binding specificites for both VEG-F and CD3. [0070]
The anti - ME@Enamgi, bodi cel-saffat@ottis céaepior aetapedrydburde tissudtspzatic amigdnpdi es.
For exanpl e, by, way of limtation, derivatized antibodies are

typi cal | y Vi é’qrwg ngtapy‘es?él,w caepdsd cnyelapy prafsinrbacisagly deryysd protein, or
phosphory baké ot su @ dbibfllerc I b Yt mwalﬁxntkapmlbeayBﬁﬁfe'dm{d@k&qg'ang
groups, proteolytic cleavage, age to a cellular or protein
(see SectbmpmﬁﬁﬁmﬁﬁmdawdmﬁnmhsgqmmdhnmmﬁnbodyVEﬁﬁwmg&Hﬁt) etc. Any of
nunmer ous chem cal nodifications can be carried out by known techni ques,

i ncl udi ng[0&70} Thetnti-MBGeshtibodies pethicfdiwloshenhclalde dérbaviageantidodicy.| Bér on,
formylatio tabol i c synthesjs. of tunicamycin,. etc. Addltlon | t he
derivati v@xa@aﬁE é&lﬁ%ﬁh&/%wg‘ﬁmﬁﬁw@, ﬁ?thaﬁé?‘{]y ndibodics Ay IR mac @ %Ms

anbrx tec S o} I 1- 2)
[0071] | n@@g?ﬁgﬁg@ pERtystd, p n%?"i tiod &oséﬁ&fggﬁgglﬁjﬁrlgﬁidtﬁhge%%tﬁ% @)On
antibodleknwmnpm&gﬂeg%kmkhgm&mﬂmcmnﬁbenQNMqugiGstﬁtaame%dehgmd@nents
whose sequigce has, be nn%iéled o al.ter atb ast .one onst

regi on- me8iN&E BGHF BrEGPEAN G FEGBICURUREL S BHIDP Sh BEess Aine Pt espondi ng
wild typen%@ﬂéﬁ@@l?em&ﬁ%@&ﬁ&ﬁ’fon?ém &médb&%“kn@%quh b$ in@MiaR ut VEG

anti body of the disclosure can be nodified to'reduce at east one constant
regi on- rredotdtremedatpomglﬁ@wlhe@fcrab@l@@fage,metwia@nnr@rrayluamn trectalwligsprabieis ed

e r equcedl Bt e 76 Aol dGeliFe SErORLM ob <GBt ARST [he ™"

anti body alhu@aerctdscelgaﬁsmggm@ﬂ&ealﬂfoe@ga(@ye fe@r W@E:Bnl DOGY, @hkinOBROI( See e. g.,
ntrire an rrrson . . an un et a

Canfield and M 91, J Med. 173:1483-1491: and Lund h,

1991, J . I3CHNIAN1-2n47: 2657- 2662) . Reductlon in FcgR binding ability of the
anti body can al so reduce other effector functions which rely on FcgR

interactiHW@J]hUﬁﬁaa@h@pgdmkwammdﬁﬂkpﬁa@@%W@@@i%HEHEGﬁﬁmMQQMEﬁ@mendent

cel l ul ar t ot 07 ot her, enbodi nent s, anti - VEGF
ot body GRePRE Rk st Pemtkiiss il el SRR b SIRRE BE S et ' | oot
one const aalifledgdb @Rer @ Wagt &R dohahGegiah-neidi2ed BiblogibaCéfif&for function

relative to the corresponding wild type sequence.

[0072] For example, in some embodiments, an anti-VEGF antibody of the disclosure can
be modified to reduce at least one constant region-mediated biological effector function
relative to an unmodified antibody, e.g., reduced binding to the Fc receptor (FcyR). FcyR
binding can be reduced by mutating the immunoglobulin constant region segment of the
antibody at particular regions necessary for FcyR interactions (see e.g., Canfield and
Morrison, 1991, J. Exp. Med. 173:1483-1491; and Lund et al., 1991, J. Immunol.
147:2657-2662). Reduction in FcyR binding ability of the antibody can also reduce other
effector functions which rely on FcyR interactions, such as opsonization, phagocytosis

and antigen-dependent cellular cytotoxicity (“ADCC”).

[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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relative to an unnodified anti body, e.g., to enhance FcgR interactions
{see, e.g., US 2006/0134709). For exanple, an anti-VEG- anti body of the
di scl osurwocarn/1d8228 aconst ant regi on that binds FcgRI | APCEAgR10B3WRe/ or
FCgRITTA with greater affinity than the corresponding wild type constant
region. [0074] Thus, antibodies of the disclosure can have alterations in
bi ol ogi cal activity that result in increased or decreased opsoni zation,
phagocyt osorstanotreghinGlat tHudsF @RIy, FcyRNB and®r KogRUMIA with ecasdrtaffifigrthexanpl e,
m)dlflcatlons in antibodjes that reduce ADCC activity are described in U S
Pat ent Nothemoggspogging wy @?%ﬁ?ﬂ%rm | owering variant corresponds to
"mutant 3" shown in Figure 4 of U S. Patent No. 5,834,597, in which residue
236 is del@7dhThwy amé%qdwe)i tixadisclonise epnchayg lteratiensgn blologisd @etivily) thak e

subst i t Ut fy it oAl & 1R creh A EBLori A RATTBARANTBR hDCE NSudMleraffolE -

anti bodi es 0 |sc osure fucose
| acki ng f medsewhdyr ehchee r’FCﬁQIS(&Iﬁbl&I addifichfiorsrih aﬂ@:&ﬂleQMTéME IADCY activity
especially at | gw doses of anti See Shields et al, 2002, J . Biol.

Chem 277%salzsesibsd ynb-S. ﬁ%f%k%lw é%)( a?7. Apercmplary APEC lopRERR Vot 3466- 73.

Met hods Of o PLERAL tHgmﬁl%h‘ﬁ%esﬂo%?m%% 1RAdress] P HER. 97s3UtsH71iR Wiath Myel oma
YB2/ 0 ceIIs (S 1662 YB2/ 0 Cells express |ow | evels of FUT8 nRNA,

whi ch encodakie 23 @ jsodeldtet mgyﬂesudaws&%r ak‘eandaih’% 7e(mm;ag§l[hmuelsﬁsmgy atfeor

fucosyl ati gn 0 tides. [0076] In yet another aspect, the anti-VEG-
ant i bodi e§qbc§P ?"g ﬁ%ﬁlﬁgnﬁer eof can be antibodies or antibody fragnents

t hat have been nDdlfled to increase_or reduce their blndlnﬁwgfflnltles to

the fetal (485} Bragmmesmbaeimantssthe a@erE&Fearﬁgbomﬁﬁ 8t thsglischpsurchnym &y BHEiSi n

const ant I I i ctions
Tone. o PP BEGTE Ko BRaRRIIC Blodk i Ohn MO KA oo S

ant i body Gictivite ekppSiatlyas $ow dosenbhsmboduc Red Slatldatr 4le26902.0nBiadf Clmem.no aci d

Cubst Lot éﬁé’a@%#e%%ﬁ"f% P P fone L Gerear e R, SePARaE: i ons 250

and 428, n%ﬁt%bﬁe’-l@ﬁ%t%@@dl@@glcﬁﬁé gr&ithdh r e‘ldr@aUYB@;](ﬂce@lQ@A‘F@@ CR[ at
posi tions 2 0, 314, and 428, with positions 250 and 428 a specific

conbi nat i d)%z)Fé(rB%Q)SﬁtltSleGnreBS@W ltehels QﬁBgtTBmRNﬁgWémth@dﬂSdt k.esi due can be
any am no.ac ue ot her than i ncl ut not limted to,

: i trre?eir c NZyme NCGess RO atlonof Botidd :

2 ani e, B5SrdrhER P e R R RS el o LA iPShi ner ol yei ne,

hi stidi ne[()()i7%i)‘ne3lljeqcla1qgther e}/sls)lecqethe anti g}]gEF antibodies or fragments thereof can be
antibodies or antibody fragments that have been modified to increase or reduce their
binding affinities to the fetal Fc receptor, FcRn, for example by mutating the
immunoglobulin constant region segment at particular regions involved in FcRn
interactions (see, e.g., WO 2005/123780). In particular embodiments, an anti-VEGF
antibody of the IgG class is mutated such that at least one of amino acid residues 250,
314, and 428 of the heavy chain constant region is substituted alone, or in any
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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met hi oni ne, asparagi ne, proline, glutamne, arginine, serine, valine,
tryptophan, or tyrosine. For position 314, the substituting am no acid
resi due cw02b®/@s83e3am no aci d residue other than | euci n@CTiUsSCOBBINQ9 but
not limted to, alanine, cysteine, aspartic acid,glutamc acid,
phenyl al ani ne, glycine, histidine, isoleucine, |ysine, nethionine,
asparagi ne, proline, glutam ne, arginine, serine, threonine, valine,

t r ypt ophaplutamic tayidpphanglaldnide, ppsink] ointidiad isdlhieimybsinet mtthivghigeyi no aci d
resi dues can be any amino acid residue other than pethioni pe, including,
but not | AYRRFAEHNC BIOLGE T ARINCy YL HNG, SCTilfs Bg?«em%e,éfa eF t@P@PEﬁ‘ﬁ’ T HEpne.
pheny! al aphigositHn 2N e b lifeirind Sl FUGARE cal YShRCam B UEIIIEAASRRLAT! e,
proline, g am ne, arginine, serine, threonine, valine, tryptophan, or

t yr osi ne. ti8pewithiboincanbludagi arisoblimged teablasinantysteims kspasiubesid, tghitarows ar e
identified.in Ta lﬁ/l of U.S..Pﬁfent rb..7,217,797, which table is

i ncor por af@th M"Y FBMENEECRE B RS, ot Ypar) CUHiR ASTHIRERS BIY "Pncr ease
the anti beRYarsin®) Agihhg, §cPinECRRroniM %n@,&@;tﬁ%mn,t SayRRtkbegycifis om
degradation and increases its half-life. TO 7;9 I n"yet other aspects, an
ant i - VEGFcembiniaeip of suitabheammomgidesubstitnidonscirdslcntyset melgblonk of Wide Patentnor e of
its hyperyari egi.gn f.or exanpl e, as ~descri bed.in Jung anrd Pl ckt hun
1057, brotdl foehg heabhgbieot by SRERuERT RAESTRIERN 1 SHBE Biel el Eng
Des. Sel . mlifdtfohs #lcafe thEREEbAAOM AR LY FeRimdviich RRREHOBS AR by [RAT8] | n
various enbodi nents, the anti-VEG- anti bodies or fragnents thereof can be
antibodie§QE?¢QWP@B@HVW$$§QHEMﬂ%h%hat have been nodified for increased
expression in heterol ogous hosts. In certain enbodi nents, the anti-VEG-
ant i bodi ef0037] fir yejweher esichier apdntic ¥ H Gheangihed bl cws op mogigamppodygidsiasgredt s
that have, begp. oudifl 89 oA RSass cXRr e08h 80,1 . andion Reeneyion from
het er ol ogou ot e &S WRISHNE esodrment €M ha %ﬁfi- YUK bodi es or
f ragment sptingrhenf1®7epidedh Ehgidedriily 1009y E9S 96b; SXaRblEss 008, PREi#ENR, Such
as E. coli. In other enbodinments, the anti-VEG- anti bodies or fragnents

t her eof aPes-msdi /(D o?- Enubr2d84d daedxprrsEPaR07/R2§¥934t (Ki eke et al ., 1999,
Proc. Nat'l Acad. Sci. USA 96:5651-5656). In still other enbodinents, the
ant i - VEGF[M8] bodiress embpdiampntsnths antieVeGF annlodmsdirfiiagmenisithérpeiraended
expressi on i nsect...c ihLtio

N .cells. 1n g al Q%P di pent s t%e ant i - VEGF
ant boi et B E RIS el B O SRS R ek Gt 1
mammal i anh&etoldous HEds. am detiiinGeitodimdidd) ¢ antnVE S aitiBo@ebediramidngs t he
anti-VEGF anti bodies or fragnments thereof can be ) )
thereof can be antibodies or antibody fragments that have been modified for increased
expression in and/or secretion from heterologous host cells. In some embodiments, the
anti-VEGF antibodies or fragments thereof are modified for increased expression in
bacteria, such as E. coli. In other embodiments, the anti-VEGF antibodies or fragments
thereof are modified for increased expression in yeast (Kicke ef al., 1999, Proc. Nat’l
Acad. Sci. USA 96:5651-5656). In still other embodiments, the anti-VEGF antibodies or
fragments thereof are modified for increased expression in insect cells. In additional

embodiments, the anti-VEGF antibodies or fragments thercof 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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anti bodi es or antibody fragnments that have been nodified to increase
stability of the antibodies during production. In sone enbodi nents, the
ant i bodi esoap10fsgaent s t hereof can be nodified to repl RCE/USRE008902DT €

am no aci ds such as asparagi ne or glutam ne that are susceptible to
nonenzymati c deam dation with am no acids that do not undergodeam dation
(Huang et al., 2005, Anal. Chem 77:1432-1439). In other enbodinents, the
ant i bodi edcaniditicaiirRiahg et &1e2605, Amh ClenmydiM32d489). r Bpdtacentiodiraentsior e

am no acig% thgt_is suscepti bl e to oxidafion, such as nethionLne,_&ysteine
or trypt opiaRtbodietordFrERRhdherer eanhememiied fogrplaenenq S TISPHRP hiftiat i on.

In still alpgroy Qﬂie@@Biiﬁatiérﬂ%&%B‘?&Hibﬁﬁm%ysfeﬁr%ﬁ@@ﬁocpggﬁﬁﬁiﬁi arf%rﬁinge

nodi fied to replace one or nore amno acids that is tible
cycli zat i ang tlstidbesamt asyddy agdergo oxidgtiarnt. amistllathed e dimears, theianobededort hat

does not readil nder go, cyclization., 6.2 NUCLEI C ACI DS AND. EXPRESS] ON
SVSTENS [ BOBOpIHT T SR hT MARLER0S Sihiace B RHOCeam IR B AN WOHBRBE! es
and host gedJchizRe08Ich%s biRratd or\dRmaddid dies fhinbheiddh&idoesnste. [ 0081]
An anti-VEG- anti body of the disclosure can be prepared by reconbi nant

expr essi orcadily ppdaigogiadigefiam | i ght and heavy chain genes in a host cell. To
express an anti body reconbi nantly, a host cell is transfected with one or
nore reconbi naf2 exPDUHSKENN ALAEXSOANDCEXKPRENPIONASYSEEVENt s encodi ng t he

i mmunogl o I i ght d heavy chains of the antibody su th the |ight
and hesuy ST Ab¢ Btk e B ARe iy leMCust g s B0 Bo s | cecr efec
into the pRGdHE thOaIVEGH ARibBORE of lcldssc@s@irecul t ured, from which nedi umthe
anti bodi es can be recovered. Standard reconbi nant DNA net hodol ogi es are

used to Ohio%il]‘ &D&ﬂtpm#‘ﬁﬁ%xdﬁﬂﬂthkidﬁkmos&*é%ﬂ b_gﬁfb%ﬁvediwfreéo‘?%iﬁé& the_se
genes into reconbi nant expression vectors and introducé the vectors into

host cel | sxprewoin dsmnhosglobelstlighiadd hpavyodheimugeaes 1@ omishegll. ATd expoesataor y

Manual , Secqnd Edition (.Sanbrook,.Fritsch . and Maniatis (ed Col d Spring
var bor | Aoty TtV LR B s gl S SR i BB PR e ubel . oM
et al., edgpressionoReRrSERiISNDNA ASEAEHtEERSdinkIBSImBakbdldbulinSighPatent No.
4,816, 397.6@[ 0082] In one enbodi nent, the ant % VEGF antgi b(;ldi esg are simlar

t o bevaci heavatshains phthiclsndoertsuply that e lighhanrsblscavy chties g chpicescdDREe hop
?g(r)];[ Ble; u %H%P%{U@Etg?na@ﬁg Sﬁé%éeld._ IH%EI%;H%IBMHP Bldvlvl?l%h ﬁ{e%oié péillls afe J‘u?tupe%\,/ ﬁ%hlz umab or
which medium the antibodies can be recovered. Standard recombinant DNA
methodologies are used to obtain antibody heavy and light chain genes, incorporate these
genes into recombinant expression vectors and introduce the vectors into host cells, such
as those described in Molecular Cloning; A Laboratory Manual, Second Edition
(Sambrook, Fritsch and Maniatis (eds), Cold Spring Harbor, N. Y., 1989), Current
Protocols in Molecular Biology (Ausubel, F.M. et al., eds., Greene Publishing Associates,

1989) and in U.S. Patent No. 4,816,397.

[0082] In one embodiment, the anti-VEGF antibodies are similar to bevacizumab or
ranibizumab but for changes in one or more CDRs. In another embodiment, the anti-
VEGEF antibodies are similar to bevacizumab or ranibizumab but for changes in one or
more framework regions. In yet another embodiment, the anti-VEGF antibodies are
similar to bevacizumab or ranibizumab but for changes in one or more CDRs and in one
or more framework regions. Such antibodies are referred to herein collectively as having
“bevacizumab-related” or “ranibizumab-related” sequences and are sometimes referenced

simply as anti-VEGF antibodies of the disclosure. To generate nucleic acids encoding
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nore framework regions. In yet another enbodinent, the anti-VEG- anti bodies
are simlar to bevaci zumab or rani bi zumab but for changes in one or nore
CDRs and w0 20ré148223nor e franewor k regi ons. Such anti bodiP€3/tse@ o080y red to
herein collectively as having "bevaci zumab-rel at ed” or

"rani bi zumab-rel ated" sequences and are sonetines referenced sinply as
anti-VEGF anti bodi es of the disclosure. To generate nucleic acids

encodi ngaaiti-WAEHamibodleedd e 4, frddhnty angoding shedigho dndicdviiehbingiatialdlad heavy
chain variable regions are fjrst _obtained. These can be, obtai ned by
anpl i fi cafqg&?sé‘ﬁ?jfgi%ﬂl?tf"iné‘gt F@SWGQN@%?%I?%%RE&E Bt 2mpRicaBRR A8 ng 1§ ght and
heavy Chah{&dﬁ?craﬁ&%ﬁ%éﬁl%@m@& or EORASHRBBNE 1AL 11 16, Rk PRIARe chain

reaction (PCR). Cerniine DNA sequences man heavy and |1 ght chain
vari abl e segeoresgenesingrle uking the oty rhdrescashpin(rsediond PGR). GhenlingBASE' human
gernl i ne sequenc at abase; se(ﬁ[i%llrtsg .Kabat q E..A et al., 1991,  Sequences
of Prot ei MA'GHCCP Fggicay ahligdit s8gin Vst nraeiin §86 10 a0wpBEbHrdient of
Heal t h ang HunBnhSens a8’ hudd J2uhlihe flqueiteatab@sk; J4dso Havwk imson, gL, al ,
1992, J . Mol. " Biol. 22T:1 16-198; and Cox et al, 1994, Eur. J . |nmmunol .
24: 827- 83699k Requwneserftfsotsins @ émmyholasicehingarest, ifth Fdisioas BieS. Rapeitmentyof

ref er encey., b PLLEAGRENL: eneadbig. Lhe, Reayyson: hight.halp yad gbl e
region of Bevaci zumab or rari bi zumab can be’ synhtnest zed aid used as a

tenpl ate vyl Bidl 208NESL D8 DEHEEALE 1894 Buk INIm@SnslE34:82D8E6;RBE EdriterldSi NY
routi ne nutagenesi s techniques; alternatively, a DNA fragnment encoding the
vari ant c8hedsB of phichtarg ingororeed bergin ygolsqncen o DA fremghesncediag éisdi ng

anti - VEGF - - ' - e
further n%%%ﬂﬂmglt@e{’?h%ﬁ%%%é%ﬁ? gg%%;ba?%gﬁltag %ﬁ%%tl ec n%t{qﬁagrsr% g gtrh 8§%§prrpl eto
convert thel vetiaabltenplegifonmgenessisao pehdrate @angtibintan dedvoidbyd bérainnusgenes, to
Fab fragment. genes or .to a .scFv lgene, ]In thes? mani pul at.ions, a VL- or
VHencodi nEPUBRAHAEsHRER tePl%:m%‘ffér%l GrRASVG LY} f Y TagmaRigtngegin arageht

encodi ng g@gﬁgﬂ%@ﬁ@kﬁ%’&‘ such as an antibody constant region or a flexible
| i nker. The ter operatively linked," as used in this context, is intended

to mean t Bt t 1 cid
seauences \AaahaRs” BV RA bR BR R Ao PP AN ek S SRuAeg
i sol at ed Diéde BNOftagigertheanvid fueteronaipiated by crameiidededntbimarit WNA | engt h heavy
chai n gene py operatively |inking the VH encodi ng 0 anot her, DNA
mol ecul e EifEdANTTy fq#ééwp%ﬁ%ww@&ﬁgﬁ &ﬂfa\éﬂ%@gwﬁéee@%&%t 1bgfy chain
optional |l geneg:,Ho)Fab ffle_t@ﬁlent genes or to a scFv gene. In these manipulations, a VL- or VH-

encoding DNA fragment is operatively linked to another DNA fragment encoding another

protein, such as an antibody constant region or a flexible linker. The term “operatively

linked,” as used in this context, is intended to mean that the two DNA fragments are

joined such that the amino acid sequences encoded by the two DNA fragments remain in-

frame.

[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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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 |munol ogical
| nt er est ,wBi2btom48t3t i on, U. S. Departnment of Health and ROFaS28e/0890ees, N H
Publ i cati on No. 91-3242) and DNA fragnments enconpassi ng these regi ons can
be obtai ned by standard PCR anplification. The heavy chain constant region
can be an 1gG, 1gG, 1gG, 1gG, IgA |IgE, IgMor |IgDconstant region, but
in cert ai borsmnochgitan bst inScaminlegBoddientYiSat dEST @nligGr eghstant rdgddn. sFdralFab
fragment heavy chain gene, the VH encoding DNA can be operatively linked to
anot her Dﬁﬂg%méﬂ@amcf@ﬁt%ien@ey&hﬁﬂ%@éﬂ&@&f\ﬁﬂ@ﬂ%ﬁ erativelydinked it afodig on.

[ 0085] Theyn J By i el converted to a
full-] eng?klﬁf?{gog%cﬁ%hai n 13 ﬁgg(tgghévee@?lc}{&aig @F%%Stﬁ?tgﬁ %ghai n gene) by

operative i RK] - ' - r | eGL di ng
the 11 gnt 1ogs] T BN SRCEHLAR fodi B O A A B TR
const ant clegh géncgenasllias e Fubdight dhaint dvac eyt offcs@biclyeliking thabdt-endodink et al .,
1991, Sequences of Prateins of | nol ogli-cal Interest, Fifth Edition (U. S.
Depar t menPNGF [-pethes DRy mqlsrate eepding die Tight chpp spisat regiomg.L- gihe3242) ) and

DNA fra ii i ¥ ard PCR
ggﬁiﬁ%ﬁ@@ %PH@?%% i chB8BniEd 0fsn g@r_{bs Bt BRWH m@ig% E%E%?g

anplific The ght “chai n constant region can be a I anbda
const ant Kebatoh, Abertal.j 19Ue Stq@iencasnd Pdotnms b Imsuaolkgiopladntoess thafth Edaégnon. To

t E , the VHand VL- di t tjvel
i nked tolmoPRBRTHPGRERITERAPRE" Sor e v Py ARG Mo S32ERLEM ng T e
ami N0 _aci (r6eRSRERs CRATSAR fhsSHglonk A 1 BRaE Bdaiarg paences can be

expressed as a cont iaguous single-chain protein, w the VL and VH regi ons

j oi ned byamhbfi¢dtioni e lightrdhem qonstent regign caBbe & keppazir lambdB®ns8| rwaos,

242: 423-426;. Hust.on et .al .. .1988, Proc. Natl. ad. . Sci ... USA : 9- 5883;
vecat f or ¢ §ip Ceitif B Moy § ARl @S 0Bion. 1838 hory i 186 WEL

anti - VEGFaghWiLhadb@isg OINA fieghess heseceativolYAmken e shotiter Pavghicat eRbding a
full-length | ieght and heavy chai ns, obtained as descri be§ above, are

i nserted flptibledinken g crcodeg Biesanype pcif sequepera((rnssrarsachihet deiMpyd | i nked

to transckiptl t t . r.ol s | I Xt ,
the term &%p%bg%h?\%se%dqei e{)l(ggbgééal dss%%?l) telglgjg% Sﬁglenggﬁ?@ﬁge?n’emﬁla% :\ﬁ“o ynggne is
| i gat ed i ndgiors joiecd by theuthililb Bhkdr(@esepl, Bitddenal., B84, Sdamsl2dRidapallocont r ol

T anaor i pHESAI SN DSNGTAEi VAT God G A By Gonbs MHes Bsepr et Biftuector
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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and expression control sequences are chosen to be conpatible with the
expression host cell used. The antibody |Iight chain gene and the anti body
heavy chawo 2gvd822an be inserted into separate vectors @®CT/UsR01e/08%0p¢ cal ly,
both genes are inserted into the same expression vector. [0087] The

anti body genes are inserted into the expression vector by standard nethods
(e.g. , ligation of conplenentary restriction sites on the anti body gene
fragment aadoreot blunt @rd lJatioh ifendedtrigddn Kes afe presends Pribctol iasersorl elSthar e
present). Prior to insertion of the |ight or _heavy _chajn sequences of the
ant i - VEGFgHAr heaYedhasy seanencet %%ﬁi‘ﬁ%‘il'é%(%’%%m&?ﬁ@é% Psrflisrestitsy thean al r eady

carry ant LhodyiraRe{aRhn 51?/&59 Ba gﬁ{%gg%onﬁﬂ{t r@ﬁi@ﬁ%qﬁen&@.eFWaﬁ@@ to

converting the anti-VEG VH and VL sequences to 'engt h ant1 body genes
i s to insend afipneavhito tonvexipreeths potn- WA Yibsarall Y e achjuceers dal ifulbjlehgthvaptibddi n

constant and lLight chai n.constant regions, respect.ively, such that the VH
cegnent | Spér AMSrE Do RAIP LS G SLEHE RS Py ST g URER dhand
the VL seggﬁ%ainscoﬁmﬁt%gisﬁd,yes&)baks@@, becht ths thd VERGERRNt WiobBialvEIPeink&Ft Or .
AdditionalTy or alternatively, the reconbi nant expression vector can encode

a signal pepeiCdbsaghent(Pagithinthe esstasand d1d Bh segmaerties epsratystylinkeditothicr om a
host cell ~; The antihody, chajn . can be.cloned into the.vector such that
the si gnaFLpSg%IEnIe w19mn ¥he eé:]a)r,l %‘_ed?lr%a?ngﬂﬁf (0)r e%l ernative I3{0{111te recorneoman? Fxgrﬁssmn

ei1s I'in nme e énl ermnus o e anti body
chai n genegectdih@nshgitla RERl peleideakat ecik@tek Bradaagl sThbd amibdtgordin Beptd de or a
het er ol ogous signal peptide (i.e., a signal peptide froma

( : :
non- i munBeit6pil The HHbody shain poresn beslepgdiintp dhe Yastaruchhihes thegignelhai n
genes, th i ) ol 2 di r
Fegul at or [PREEICRhOA. (R ERE, BnRERARS. & e MRy EhAT LR PRICStenal, |
genes i n pecfalstcac bt hn intthendgobnlinrsdgal p¢pidy os e huerdedous signal gpddd (iteq a ncl ude
pronoters,. eqhanc&r and ot her exFrefsion.control el enments (e.g.,
pol yadenyPgp¢!dirg %ﬁ@@é?KPHHFmEHﬁcﬂﬁlnpﬁgmp}anscription or translation of
the anti body chai n genes. Such regul atory sequences are described, for

exanpl e, [4088bbuisditionderibe miihody sham eTeashife resgnbingst priuession \ERRYY gy 185
(Academ Cdﬁ%]ﬁﬁﬁe c%ﬁ"?fﬁe%lf\a?cﬁrg S%‘xeng’e%%ﬂ%t'cohﬁol%é lexeés?gss?o?lpcff%ﬁé ﬁ{tﬁ)glcigglil%rgose

skilled in e ar sign of the expression vector ing the
sel ecti ongafesieghbsatcoll y Theguantaslanmy sdepand’ omtsuizd tb aclaiepranotctse choi ce

esirod,  SHhhcesyRGOIRE: PG R0 SPYrUSTBHACE § oio YHRREF St ety 1 |

expr essi oot kitdanéé it on®r @R Sort fi8he HMefRAY hiffkenes. 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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| evel s of protein expression in mammalian cells, such as pronoters and/or
enhancers derived from cytonegal ovirus (CW) (such as the CwW

pr onot er /wohlare®sd23 Sim an Virus 40 (SV40) (such as thePBVA2010/039029

pronot er/ enhancer), adenovirus, (e.g., the adenovirus major |ate pronoter
(ADMLP)) and pol yoma. For further description of viral regulatory el enents,
and sequences thereof, see e.g., U S. Patent No. 5,168,062 by Stinski, U S.
Pat ent No[0089pInl&d2dém toythBeitibody chdin gamd abld SeguRade it qiNaces tHG8cdmdlandiy
Schaffner et ah, [ 0089] dfg a.ddi tion to the anti Eody chai n genes and

regul at or FFREEFIREINEELTS efHac HISElgNEF FahtarBildUiaabir TR SYCIHRS SCABMFS cl osur e

can carry uAflohi:RIRpSKBH SRS ccRYH AL ARAUENGRT kMR topliRAALRg TPl [ cati on
n host cells (e. re

of the vector I (e.g., origins o 1 catron) and sel ectabl e
mar ker gesdsctablbmageat gecablTbe seledtelle gemieerigans facilvatessedastion bf bost ofllshott

cells into,which the vector. has been i ntroduced e . Patent s
Nos. 4, 308 MEde 1T AL OREI G £ U PEgm NG 3% 16 48PS exanpl e,
typi cal | yahd® 13@0 €L tallyeA XREKET). FRPEx HHNE &Y SickIBBIhE LABGELIE thaflkd#Gene SUCh as
(418, puronycin, blasticidin, hygro%m n or nethotrexate, on a host cell

i nt o whi chonfpis resesianse thdeighewah A bl poeamy Guitlasbridin dy giomisineornar ker genes

i ncl ude the,dihydrofolate reductas DHFE ene (.for. . use Lnh FR host cells
i th et LT RREE S RE PPN ARR TSR RSBl BIEr Gate

sel ect i onjgledtable BEice gohcBindidd the dihydfifolardeiatasy (DRERN$end (Tor @¢p €SSi on
vector(s) encoding the heaVﬁI tand light chains is transfected into a host
0

cel | by sPilikahasticeBnpithmes rﬁﬁéte\ﬁal%rsma%liﬁ@tiem) anqehe segene(Er&i8t i on”

are inten e j . i . used for
the 1 ntr oduat Foh Ao gk i o e I RS SR RN, 12 ost

cel |, e. gencodelgeht hegyyraatl ilight chairpaf eadsferned iagl chastreghios ghiadaed pekapdst at i on,
DEAE- dext Ean trar}sfecét)tj on and the |jke. [.009g] It is possihle to exPress
the anti bdBf &1y fomes ofitheicgayfransiprtiont REsrNjsPORLPFHFPEDES ARGV AT 8f host
cel I's. I niLgkibadstoRiRAH, TR By (HARESRREON 0 PExBPARIN & Sntb S REE QGBS 10
eukaryotic cells, e.g.,” mamualian host cells, “tor optiml secretion of a
proper |y tdiadedicdodt dettregokpgireirityonabpoiectiam tilbmdyphdSpbatp pracipitatomal i an

host cell s_f XPr essi t he C i nant anti bodi es of the disclosure
"nel ude OREAsSR ?&%@P?%?B’Pﬁn‘g%ﬁ%rgel I's) (including DHFR CHO cel I s,
described in Ulaub and Chasin, 1980, .Proc, Natl. Acad. Sci. USA

77: 4216- 419801 {ide pospiblgtoLxprasribsantbediey of the dielpsurg inyeitheg prakagobir Bed i n

Eglur ganZSgﬂ(a%t@fcﬁlostlc%ﬁgz MR tairBiRbodihodts B2 R4 d of NeBotkS i OB foehbd fr  COS

cukaryotic cells, e.g., mammalian host cells, for optimal secretion of a properly folded
and immunologically active antibody. Exemplary mammalian host cells for expressing
the recombinant antibodies of the disclosure include Chinese Hamster Ovary (CHO cells)
(including DHFR™ CHO cells, described in Urlaub and Chasin, 1980, Proc. Natl. Acad.
Sci. USA 77:4216-4220, used with a DHFR selectable marker, e.g., as described in
Kaufman and Sharp, 1982, Mol. Biol. 159:601-621), NSO myeloma cells, COS cells, 293
cells and SP2/0 cells. When recombinant expression vectors encoding antibody genes are
introduced into mammalian host cells, the antibodies are produced by culturing the host
cells for a period of time sufficient to allow for expression of the antibody in the host
cells or secretion of the antibody into the culture medium in which the host cells 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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cells and SP2/0 cells. Wen reconbi nant expression vectors encodi ng

anti body genes are introduced into manmalian host cells, the antibodies are
produced W9 2010/148223ng t he host cells for a period of ti RETABRI0OB®R? t O
all ow for expression of the antibody in the host cells or secretion of the
antibody into the culture nmediumin which the host cells are grown.

Ant i bodi es can be recovered fromthe culture nmediumusing standard protein
puri fi cat teotmanyichotsst ctlb stithd@NAsncadingbister e lighe dhdin opthedisaey ¢airt (bans of

i ntact antibodies, such as Fab fragnments or scFv nolecules. It is

under st 0080 1P AF P Ttl'ch#éFéﬁtﬂ%WOg%%élsﬁlf’%%dure are within the scope of
the present disclosure. For exanple, it can be desirableto transfect a host
cel | with[MA BeewsahingntdNAdechpplogy cghelse harsedde remeverrempyor aHaif thq but  not
bot h) of i j thi i / [; i nant DNA
technologgﬂ%ggagpéggﬁggﬁéggggﬁf@é#%ggﬁggﬁég%gﬁgﬁﬁhg?g?%ékﬁﬁgggggéding

ei t her or bhdidg tofVEGE Thghbleands bgavysed framnsich abhcdted DBIA meesisaay alsor

bi nding to VEG-. The | ecul es pressed from such truncated DNA nol ecul es
are al so @?ﬁ?&?&é&"éé’é{tg;a%t 0dishof MEGHRIOBE t he di scl osur o, [0092] In
addition, bifunctional antibodies can be produced in which one heavy and

one | i ght [0993] Fn edditiam bifhrgtisaalangpodipeca bediredused implichipac bererande@agy and

| i ght chaij. . g i fie for i t . i nki ng an
anti body SR hEnGREE wdholPbr R AMGHRLARLLRIRIT IO RLSE: (2 "

cr ossl i nkipgifieefoh e sntiddh fottiee thaaNaE GRbY ichadlirdsncanamibsdy betharithe ldsyre to a

expressing a nucleic acid engineered to encode a bifunctional _antibody.
[0093] | nSecerd antibodiibyafandpidchenirs] cropdinkimgdnethedsy dtifupstional gntibodigsicap di es

t hat bi nd,\VFGE ,ARLY %x#@%%{% ?%lé@%&igﬁeg%ﬁiéér@@té 03B '&ﬁth&%ﬁb&@. can be

pr oduced %y nutating a resi in the I'ight chain and/or “heavy

chain varj au | I LFi i i nd two
anti gens, éﬁéﬂhé%&hﬁﬁ%mggggghggﬂ&g%ﬁgggaﬁﬁ@%ﬁ%&égb%ﬁﬁﬁgggfﬁgbgﬂ?%%égcid
resi dues bid ahenrplatddphepsh ©fingd the sadié bdingitedéandbeprdéduceBog fudatingtanghe 2009,
Sci ence 323:1610-1614). Dual functional antibodies can be made by

expr essi ndcid repiduceinthy dight iy He@rdgarochait G BEsa Iyyaous sededinenin digody .

[ 0094] Fo ' ion: ' i

i sl osur &R S A K i s O P Y oy or s
of the di suktomgrelind hed fésidies wetbt perighecy df thg aatigemahiydiof sitay Bbstromedd al.,

polypept g, Aud b, Serad ECLST Sncod o AL Asn St Sl L
nucleic acid engineered to encode a dual specific antibody.
[0094] For recombinant expression of an anti-VEGF antibody of the disclosure, the host
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
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marker. Alternatively, a single vector can be used which encodes both heavy
and |ight chain polypeptides. [0095] Once a nucleic acid encodi ng one or
nore portwornsloisza anti - VEG- anti body i s generated, fuPChas2@owsdoa?i ons or
nmut ati ons can be introduced into the coding sequence, for exanple to
generate nucl ei c acids encoding antibodies with different CDR sequences,
anti bodies with reduced affinity to the Fc receptor, or antibodi es of

di f f er ent TaelBizk@SClesnicdl AN, ockifierd aiit ). -Wirlaht anibobied casaled b pencditstlasgir e can

al so be produced chem cal nthesis {e.g., by the nethods described in
Sol i d Phagéelrvérﬁ? P@ifogpﬁf%e%g-sazﬁaaéc@?i Tyjgaherait oo 4BORHOMp LAY ACo,

Rockf ord, gidideitals)yari ant antibodi es can al so be generated using a cell-free
pl atform (see, e.g., Chu et al, 2001, Biochem a No. 2 (Roche Ml ecul ar

Bi ol ogi ca f)@,%% i - - ' L SCl s been
pr oduced L@?L%ﬁ%?gn]g}\t ex&?%%%p%%,oyﬁ?a (l:sgg)ts%lle%%g%??% ﬂéﬁ%%@ﬁﬁ%&ﬁ%%?knom
in the artxgredsigpyitichn bapindfiedby &ty metiudhRgdvobin the artdbeguH fatidoof @xanpl e, by
chr omat ogr aphy (e. q i on exchange, affinity, p
VEGF af t eFPHEREPTHIA mapleptlgtiar framnie by chaprogHRNYs
chr omat g aRhrly 6§ Attty HRVERIF, otk PEALAN bbrofih Ehcldctioh, o8 stpaAny other
standard techni q{le for the purification of proteins. Further, the anti-VEG-
ant i bodi esolomntcheonmtegeplty)dicntifogatron, diffefanaighwhitslityher iyoinyosheriseanflasled t o

het er ol ogous .pol ti de. sequences.descri bed her.ei r ofherw known in
the art ¢ R P Ep pRRrL St oy dosbp: e LbeEeatbodiy S Veok
anti body gaRent discRRSToR FraghRndk WhdrEsiTcaR UE iflse@8%b h&e@logouPYolppPhideer f or mance

| i quid chronat ography (See, e.g., Fisher, Laboratory Techni ques In

Bi ochemi ssequenged dusiidedihercinBir @ity yise Woewn antheBurtd darilitebpurifighis@yi er, 1980),
or by gel filtration chromatography on a Superdex(tm 75 colum (Pharnacia
Bi ot ech ABRI098hPnat splaBue dem)ti- VEGE BitDoOEE@ALT ASITEd/bT SO uANAd, < \EGyY

ANTI BODI ES. [ 009 In certain enbodi nents, the antj-VEG- antibodi es of the
G 61 osur BIehHOBBHER T b G MM EE Lo & 6 Eishey LAPEROBO RSGRIHES 1 ¢ h
bevaci Zumgly Bbm{sa AHZMERRY 0 BidMb AIWE KA d WefioD bdd Sk &vaer ?981%:645-@%61 _
activity. [0100] Accordingly, in certain enbodi nents, anti-VEG- anti bodi es

of the di §tadionchrosmgeserhyvan hStmevdesi 7z Jhebluom (PhainiicraBwtechayB.dipnsilag t o

VEGF. Thes%lghellli)yy to conpete

t larly b ffinity f
! ée%g,ﬁgﬁ E%ql@%gpa; affllnri]‘gy, y ror

6.3  BIOLOGICAL ACTIVITIES OF ANTI-VEGF ANTIBODIES
[0099] In certain embodiments, the anti-VEGF antibodies of the disclosure have certain
biological activities, such as competing with bevacizumab or ranibizumab for binding to

VEGF or neutralizing VEGF activity.

[0100] Accordingly, in certain embodiments, anti-VEGF antibodies of the disclosure
compete with bevacizumab or ranibizumab for binding to VEGF. The ability to compete
for binding to VEGF can be tested using a competition assay. In one example of a
competition assay, VEGF is adhered onto a solid surface, e.g., a microwell plate, by
contacting the plate with a solution of VEGF (e.g., at a concentration of 1 pg/mL in PBS
over night at 4°C). The plate is 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
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for binding to VEG-F can be tested using a conpetition assay. In one exanple
of a conpetition assay, VEG- is adhered onto a solid surface, e.g. , a

m cr owel IWpI2ato148423 contacting the plate with a sol uti oRCBUSYHEGO3Y0R? g., at
a concentration of 1 ng/nL in PBS over night at 4C). The plate is washed
(e.g., 0.1% Tween 20 in PBS) and bl ocked (e.g., in Superb |ock, Therno
Scientific, Rockford, IL). A mxture of sub-saturating anmount of

bi oti nyl abeﬁkrﬁ(@.‘g&d%BSﬁtﬁnﬁ&Dl%@?’W‘de)l 201in BBSEQ;uidded Wel&mﬂqﬂateﬁarbi otinyl ated

rani bi zurmab nd bel ed bev nab rani bi the case mm be)
(the "ref gcd ah%}‘&l‘i@‘rt gGPt eé.)llﬁt? 1S ‘gﬁﬂigg%ld t?ﬂélJu%

ant i body) Sﬁ' th@@ﬁlﬁfdllu@edsﬁrEngA%uH& is%d%togeach %ll%nﬁ W&% ﬁ‘ltchwed)fora 8
ng/ i, in ) 1% BSA and 0. 1% Tween

20 in PBS)lours Péa;iéhem‘e mSkmu dnsl b@nnld pitEtodiss avage dfrtcajmbﬁddd‘lmn af subsfrate t h

tle shaki T | i ted St. di
dTut ed” 1 B PR e Rarbpel i vovings NS M e Ruc i BaehEBb &Y ed 1 or
1 hour. Ph&dlﬁén éf fo ’\%@&ﬁg&% angibeNlopREARAL B?oﬂ(‘@ﬁ@orﬁ%ﬁ%@lrféd Gingéldi tion of

substratelvéi g\ﬂ i of X Laboratories Inc., OMngs MIls, MD). The
reaction Mills.dvR) ed the abwrbwpﬂs mﬁasafedsﬂtééO B sére r(l@r@late Bag e 5t op

Reagent s, (BiQfx La i t he bsorbance IS
measur ed ﬁ%nm%%}?cﬁlgarn[? ec?’rlcop1CS nnyval arlatlon%/éﬂ? I Compei\}blloec ol ar

Devi ces, &uHulyyBd gsed @Nest dbiipetitiv® Bstwebn 'Eaﬁl aﬁuwmeaﬁttboap offgalsctdireadngo be
used to test conpetition between an antj-VEGF anti body of the disclosure
and bevacb@asEBmap of rmitizyrngha b or ypmpleaiicEain asPRCs: the antia¥ ek tagtibedyds

anti - VEGF %ra tisROdN. dén%e Usfbd %n&‘b@@agﬁzélﬁﬁﬁi d 15191‘&9?1‘? %%e@&ﬁ%ﬁ@ﬁ@é’%ﬁubl o

rani bi zumab i's used as a test ant Itiona I nst ea
VEGF, rrenhldanmbldgu ekt A GF selxplcesB@H, mernbﬂaee-%uuﬂcaVEe}Foéxpmekdd c(nfthe exanpl e

manmmal i an cel | s) ul ture can be use r formats fo t|t|on
assays ar ém%?s qeﬂl (o apleanumeal arb@ﬁilém faﬁé@ Cap@wqu Qs

enbodi mMent§m,@piodRkiayyYEe k@i iR aarPind B8 b@'eﬁﬁjll%%ﬁre reduces the b' nd' ng of
| abel ed bevaC| zumab 8’ rani bi zumab by at | east 30% by at |east 40% by at

| east 50% 01{631511{ %@3}?% %88/ égﬁ rgg@’%tGﬂ%y{?bgg%o%el fotsul%(%e/&uclgy th‘% | east

90% by a % or ercentage rangi ng between
any of thbmﬂﬁrgeg”dmbw@d\f@!vmcﬁmrﬁﬂa@rranlamuamblbqu%stzm% bedy lcakt 4066 tgiascl osur e

when t he. 00 i fer Byt (ol e B NP bl GiFor O0o08 HiHL, O 4
mo/ L, 2 9% My ai@a B0 or b9 Q FBSTkepe LR TRy @ arlof the foregoing values
(e.g., an anti-VEGF antibody of the disclosure reduces the binding of labeled
bevacizumab or ranibizumab by 50% to 70%) when the anti-VEGF antibody is used at a
concentration of 0.08 pg/mL, 0.4 pg/mL, 2 pg/mL, 10 ug/mL, 50 pg/mL, 100 pg/mL or at
a concentration ranging between any of the foregoing values (e.g., at a concentration

ranging from 2 pg/mL to 10 pg/mL).

[0102] In other embodiments, bevacizumab or ranibizumab reduces the binding of a
labeled anti-VEGF antibody of the disclosure by at least 40%, by at least 50%, by at least
60%, by at least 70%, by at least 80%, by at least 90%, or by a percentage ranging
between any of the foregoing values (e.g., bevacizumab or ranibizumab reduces the
binding of a labeled an anti-VEGF antibody of the disclosure by 50% to 70%) when
bevacizumab or ranibizumab is used at a concentration of 0.4 ng/mL, 2 ng/mL, 10
ug/mL, 50 pg/mL, 250 pg/mL or at a concentration ranging between any of the foregoing
values (e.g., at a concentration ranging from 2 pg/mL to 10 pg/mL).
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a concentration rangi ng between any of the foregoing values (e.g., at a
concentration ranging from2 ng/nL to 10 ng/nL). [0102] In other

enbodi nerwe,20lyeM823zumab or rani bi zumab reduces the bi n@#Cmgised1om3goabel ed
anti-VEG- anti body of the disclosure by at |east 40% by at |east 50% by
at |east 60% by at least 70% by at |least 80% by at |east 90% or by a
percent age rangi ng between any of the foregoing values (e.g., bevaci zunab
or rani bi pIeapIr etlecspedtfanbntid EGF aititdyalh e cadlsdosuaninhitsGhr mentraldady of

t he disclosure by 50%to 704 when bevaci zurra? r.ranibi zunpb . is used at a
concent r atiE6H VY BY a0 frifmge O 2 YHGP RES2Y L GUPRAAC I’S@h{f‘rﬁﬁﬁﬂoréggmiﬁj? Y% or at a

concentr al:blo&apgﬁ@ i Sn@&hﬂkﬁﬁrﬁeﬁtnbﬁequéﬁ %ctmwgdy@g is 1ﬁ%ﬂﬁ@§>n(o%ﬂdothéﬂal a

concentration from?2 ng/ni I n ot her aspects, an
anti - VEG:cdht“iElﬁéﬁiyrothiferathml des elg;smotecmlrdf iQi esal(,@0060.6uBrall Chars. )28\115@50-

activit tr h as ceII rolif ti.on _.or cell
o ati o 2 B s cnbadinten® RS e S ndbion o0ECLuBPuRY ¢

i nduct i on(g§, ég%dt%hﬁbz't@'scfh%‘dlﬂ asﬁayﬁgobocslr&ls&rﬁ&m;ﬂL% S8E, 205<‘)7ﬂNat. prbocol  of
Qn et al, Bi ol . Chem” 281:32550- 32558). In another enbodi nent,

t he VEGF 5&291251333: Iameﬁclembpﬁlm@@m iaprantfVIEGF ran@bqaityums‘(edéer the ajlity tohe in

vitro scratch as roto des rot ocC.
- 329. 33356VGTSG proslggrggo? ce rn%ﬁra 1on s‘ta’lmu?ated' hz {@E%:a c%el% P@dtllog ?’U%Fe d for

the abili ]mnctl@n ple)v&ﬂi@ad@crealuyf\emm@m 1ﬁﬁﬁbr€a$1bbd o ghetctian sidbilisteeds by VEGF
and derealization of tight junction Brot ei ns induced @/) VEGF in

i mort al i Z&ASHIA Ak FU08i ﬁatlswetalhef ahthalaglegy BedELF4ED). dr yetjanothgpg,
British J&;AB S@heRi ¢ E@gﬁgbﬁ%&‘v%@&%vﬁ@a LR XS o ANAp SRS &:' ment,

the neutralization o ctivity is as aye using~a r orter ssay (see
e.g., Yohag.,éftohab,eté’lqm Biholotgg:at&iPl&rrﬁhmutmaiéhﬂheﬁm%(@&ﬂllwolanaﬁ(&) 4
17-20 and_U. S._ Pat ent NS 6,787,323). [0104] O her formats for VEGF

neutral i ZBHFBINaLA/s3%0e known in the art and can be enpl oyed. [0105] In
vari ous enbodi nents, an anti-VEGF anti body of the disclosure neutralizes
VEGF by al0104h&thes dogmagsyfos HGianeutiahagtionyissys peddowsonghayt and gaadst 60% by
at | east Z&{ %/at | east 80% by at |east 90% or by a percentage ranging
bet ween any 01y he foregoing values {e.g., an anti-VEGF antibody of the

ant  body. TUOSEHRlotS SRt W PG Ry CB gNiRhu BRI YE
VEGEF by at least 30%, by at least 40%, by at least 50%, by at least 60%, by at least 70%,
by at least 80%, by at least 90%, or by a percentage ranging between any of the foregoing
values (e.g., an anti-VEGF antibody of the disclosure neutralizes VEGF activity by 50%
to 70%) when the anti-VEGF antibody is used at a concentration of 2 ng/mL, 5 ng/mL, 10
ng/mL, 20 ng/mL, 0.1 pg/mL, 0.2 pg/mL, 1 pg/mL, 2 pg/mL, 5 pg/mL, 10 ug/mL, 20
ug/mkL, or at a concentration ranging between any of the foregoing values (e.g., at a

concentration ranging from 1 pg/mL to 5 pg/mL).

[0106] In some embodiments, an anti-VEGF antibody of the disclosure is at least 0.7-fold
as effective, 0.8-fold as effective, at least 0.9-fold as effective, at least 1-fold as effective,
at least 1.1-fold as effective, at least 1.25-fold as effective, at least 1.5-fold as effective, at
least 2-fold as effective, at least 5-fold as effective, at least 10-fold as effective, at least
20-fold as effective, at least 50-fold as effective, at least 100-fold as effective, at least
200-fold as effective, at least 500-fold as effective, at least 1000-fold as effective as
bevacizumab or ranibizumab at neutralizing VEGF, or having an effectiveness at

neutralizing VEGF relative to bevacizumab or ranibizumab ranging between any pair of
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ng/m., 20 ng/n, 0.1 ng/m, 0.2 ng/nL, 1 ng/ni, 2 nmg/nL, 5 ng/nL, 10 ng/ni,
20 mg/ mL, or at a concentration rangi ng between any of the foregoing val ues
{e.qg., atwe@20wvi@sBrati on ranging from1 ng/nL to 5 ng/ RCY/USp@00O69029 n somre
enbodi nents, an anti-VEG- anti body of the disclosure is at least 0.7-fold
as effective, 0.8-fold as effective, at least 0.9-fold as effective, at

| east 1-fold as effective, at least 1.1 -fold as effective, at | east

1. 25-f ol dtledortbmgtvaltes (ag., 0.04sld td .S5fdistfRestied ddaivhsieymalt ol rmabizuzabol d as
effective, | east 5-fold as effective, at |least 10-fold as effective, at
| east 20- %f dolddo éﬁ%létaw octiye as bgtcizyiab g geriizuppl iy jeplralizipg |V 545115
100-fold as effective, at |east 200-fold as effective, at |east 500-fold as

effective, at ﬁé‘ast KINGFICRROPERFESOFANETE Iy E AN THRODEES r ani bi zunab at
neutral i Z ertaﬂ{ erE@dZ/duna Wh@ﬁﬂt‘?“?ftﬂbd’feélﬁﬁ)%di%g oPﬁl%td'is%id E erlﬁwélg g%hr el ative

to bevaC| rani Tangi ng between any pair o foregoi ng
val ues (ebgldmgmfﬁm’t}ofod MEGE- ]‘noslpdmﬁs eefobémﬂantsetlaanbe\&EGFaunbmhmofrtm| bi zumab
effective as. bevaci zunab or rani b in.

2-fold to 50-fpld
et al | 2PiGCrYERERSs TR IETIo PISHER T ESOB AN e VElam ST BETEOP0107]
I'n certai pyephReiniRRL ﬁsor K %m%@t b} E%oﬁ@éﬂt@@@l @dﬁu&ﬁ difecidliSFtASUh] &kg\ée a

hi gh bi ndi ng afflnlty or In specific enbodiments, the anti-
ant i bodi esalo¢s)ahdopHes emucsiloclavsuy enbalimcstpdonding carstnts far th@nnttewceon

constants cOn val ues) . .dj ciation.r const nt.s or

Vel vesy. ok i sy R Y BdES an VERR AL GRab B A rBRe 2B Ee IR KD vt wes)
and/ or | ChRsvah k&8nankB, &/@I AQufligMdQHE FRMHo . didfld3ed UK &M3sH 8iw/s 19T, Jt he
interaction of the anti-VEGF antibodies with VEGF receptor can be

det er ni nebmugnelgMsthadsd 45 3R AIABn I esisinispects.sueh valuescese ehleried GomKee net hod

di scl osed ah 1991, J . Inmmunol. Methods 145:229-240. In
certain aggg“ﬁ@%&gﬁgﬂngg ues are selected fronlthe fol |l ow ng enbodi nents.
[0108] In CIfIC dlnent an e di scl osure

bi nds t o VBGBPETE e o seTEr ubbyPYbrahedly BBk pRALET 05

| VT1S1, atvBGR&ith 2 kY H IMLRD M 'al al leash )d_(D@“ WHES allcagdt 10P @SS, Bt 1%asl 86 at

| east 107 IVT1S 1, at least 5 X 107 M 1S.1 | east ;OQVIVTlsl at lLeast 5

at
X 108 1 VTXI0f Mat', pelgatt 100N svimyiast Wt 0° Mkonaideasan) Maﬁgeattb@ﬁ/\,%é(rﬂﬁany
pair of theifio vial-u 100 10 106 7 to 108
M1S1) . fogﬁﬁ%ﬁ%’t ano hger %ﬂ%(gad%rirelr(%t 1\/f(lasn %r%%a%t @I)Eéé—[ 9 rl“f} g% 1#)
di scl osur eangt Betsveb® aMERT of the foregoing values (e.g., 5 X 10° to 5 X 10° M 1s Yor 107 to
10° M7's™h.
[0109] In another embodiment, an anti-VEGF antibody of the disclosure binds to VEGF
with a kg rate of 102 s or less, 5 X 107 s™or less, 10 s or less, 5 X 107 s or less, 107
storless, 5 X 10%s" orless, 10°%s! orless, 5 X 107 s orless, 107 s or less, 5 X 10% g™
or less, 10 s™ or less, or with a ko rate of any range between any pair of the foregoing

values (e.g., 5 X 10t0 10°s™, or 10°to 5 X 107 s™).

[0110] In another embodiment, an anti-VEGF antibody of the disclosure binds to VEGF
with a Ka (kon/kosr) Of at least at least 108 M'l, at least 5 X 10° M'l, at least 101 M'l, at
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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with a koff rate of 10 3 s 1 or less, 5 X 10 4 s Vless, 10 4 s 1 or |ess,
S r

| es

5X105s 1 or less, 105 s 1 or less, 5 X 10 6 1 or less, 10 6 s 1 or
| ess, 5 XV0OQoiw/”8R3or less, 10 7 s 1 or less, 5 X 10 8 #CI/use00®3%®29 10 8 s
1 or less, or with a kof rate of any range between any pair of the
foregoing values (e.g., 5 X 10 4 to 10 6 S1, or 10 3 to 5 X 10 5 S1) .
[0110] In another enbodinent, an anti-VEG- anti body of the discl osure binds
to VEG- V\I[(Ilfll]&llﬂ@thérk@ﬂéddﬁlhéﬂts(ﬁfnaaﬁ VEGE tandbodyadslic di@cﬂosMré.bindS td ¥B6F 5 X 109
M1, at Ieat 10 ONigffﬁ east 5 X 10,10 ol east 5 X 10

o on 1

11 M1, Mt |ae1éxg Mogleysed sy & M Xe%zlwlﬂor gss) éé%fot 1M98 M1, at
least 5 X0 ﬂaBOMéﬂe@st ;b@?@tl MGr ie@%eoiﬂ Mbr k&astx Po- MMM&L?OOW Mibr | east

10 15 M 1O range tween any pair g‘ regoi ng val ues
(e.g., frtms5XlQﬁ39M(1rless, m; JMDMexs,SOXwoM dridess, 104 Mtomle?ss)éXOOMM\/I 1)

.[0111] In %lrrents atl-VEGFatlbod e di scl osure binds
OV Wi RN TR it 5 Re Uhiany Vire borseRatbogr of BE FeBEn230 & M or
|l ess, 5 Xvélﬁeslgg'\/ls)mbé%&sxh@ 101, ¥k @ord £XSL0"5M¥ 3K 1" Mrpr less, 10 11 Mor
| ess, 5 X 10 12°Mor less, 10 12 Mor less, 5 X 10 13 Mor less, 10 13 M or

| ess, \[M(ﬂlq%]lfalh %e@ tfic e‘ﬁﬁﬁ)dnﬁ&ltsl%hé\f(?&e SRS valle X &&eﬂn% Wask %Velllo 15 Mor

| ess, any range be ny palr of t for goi ng val ues
(e.qg., 5 ndvon th ﬂheﬁrt)ér desctiBedvherein, é.g0 ﬂﬁIE&SZX, ifothtrmaltioatoXcd @i SrfIT()0112]

I n specifi,c enbodi t he KD (koff/kon) val ue eterm ned by assays
wel | KnowHoPoGeREPIFRE Gipn oG OF BEUoHEr BpTse §ikh EIHAROR ot her md
titration calorinmetry (1TC, fl uorescengﬂgol ari zati on assay or an é ot her

bi osensor P1d3LH %mafr%'&ﬂl@entwm@}l- RGE srdbenrfdhediselesurg aingdptq V
antibody ofq fffid 'tl?e%lﬁéﬁ'l% of ?‘E@ﬁstot Ovt’éﬁ'%e@eﬁ%r 6@1@'lmrtﬁk #9% A I@,?% Wudds VEGE

to a VEGF receptor FI k- at an val ue o ess an 5 X 107
nM |ess tdatha 67X ﬁanMeE:ss thamh0Ba, te@6tha/s N &&'siN Hass th@610fMM] lesssthethan 5 X

105 nM | 105 n s th 0 ess it 104 n | @ss t han
5% 105 nie 10aR ERnn ot e B2 & Sha 6% i T b8 essdforrots 10 ") eoa
t han 90 N, h&,§§1ahh@ﬁn§plé§§4hah%5§ lbhﬁ‘M ¥Rs ﬂlMl lbéﬁﬁ/l tlé‘s@'ﬁla@@mﬁ(ld le&Sthart han 60
nM less than 50 nM | ess than nM [ess than | ess than 25 nM

| ess t han8®@0Mlgss thags/ OtﬂMrﬂe&SEhWS hivs &ess Han 6@211\ﬂ1,l\]!PSSItb@s5Q indnlespthatvd0| ess

than 5 n ess. than 10 1 | ess
than & x 1 S35 et PRedais R P URAbsr e Pdn B IRR el B 10°
nM 1 ess tRamah 1XnbP 14shiMn fQﬁMl 286 tHahamM Oleds thiM 5 67 100 ﬁM RBs thep@00hnvany

range between any pair of the fore oi ng val ues (£. X 107 to 50 nM or

15 nM o 5less then3 g nMedes g 19a nM, less than 5 X 10~ n , less than 10~ nM, less
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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measured according to nethods well known in the art or described herein,
e.g., ELISA [0114] In other enbodi nents, an anti-VEG- anti body of the

di scl osurwolondes120 VEGE and neutralizes the activity VEGEUSR01&/0Bg00ASSay
(e.g., EC proliferation or mgration) at an I C50 value of less than 5 X 107
nM |ess than 107 nM less than 5 X 106 nM |ess than 106 nM less than 5 X
105 nM less than 105 nM less than 5 X 104 nM |ess than 104 nM | ess than
5 X 103 nbbtwees snyt penoflt@3 forbgoihgssutsh@y.,5 X 1000 50MMI, ess5 hkaa 5T000AM | ess
than 90 n | ess tha{] 80 nM. less than 70 nM | ess than 65 nM | ess, than 60
nM | ess BiEn/SExRIpPlareasuttalizafiongsay thitees be s eamsawreiths s RE#N 88i-nm

less t han\2QmMripb@s & delddbeli®n BMtidngsSbLiBgn 12 NM less than 10 nM |ess
than 5 nM less than 1 nM less than 5 X 10 1 nM less than 10 1 nM | ess

th 5 X - 10 3
nl\/lanl ess ﬂ(ﬁalﬁl %Af?%“%{ﬁ%%tgl %s@%}qgﬁ%%ﬁlﬁ@%@n%gr%\%{ ]%%ﬁémrl\d }ngﬁtsgﬁggny
r angebet weedingryf VIEGF tooF1tt1 NBIkE Doelgohng inebite8EGE. agtivitpink YBGRt o 50 nM  or

15 nMo 5 X 10 3. nM. An exenplary peutralization assay that can be used to
measur e t REHTAOBHIQRFASHY AT I-Csev@?qm aﬂhthwpﬂﬁgo%%& he@r and approx|eicls . 13

bel ow. [ ORAP]in!sPeGRE babBARIERRUMITRN. S B Bhly MREE (APECROAY ibHiBidSmE 0 VECE
and inhiblts th i nding of VEGF to FIt-T, FIX(-I or both, or inhibits VEG-
activity bmdagEGEGE tit Fladli Bkt 1 onbails,seynhibits ¥RGF@sGvialneVEGFhet ween

o OV gy S s Satbt b d AVERE oD RS TERee VBN o F ¢ -1
Fl k-1 or het o nor bétmielb'QO@BMEﬁa PN ¥éth¥ed B]o@;t)M%%E ANt Bedlvb &30 aggay, at

an | C50 val ue of between 1 M and 100 nM between 100 pM and 10 nM
bet ween 280MMeavreny SAIYM bed Yhedh bgeEep Vnavh dnd 26 WM, betwase 206001 pM 4hd 3 nM

bet ween 75 M and 1n 0 t n. 500 d 40 nM
bet ween SB&D%?tglne ngépmn&;ﬁ mﬁetﬁlgﬁygﬁ%ﬂfg% r‘f?ﬁ ’ a\zglﬁg)e%ete\l}velgwn%@l M and
1 mV or Wi criwilHGROICRS offdhy rh@itdfnbednuigipaiidy tikafofegdingt Vatuch ¢£.2900 pyI val ues
(e.g., 10 pMto 50 nM_or 750 pMto 2 nM. [0116] In certain aspects of the
f or egoi ngteetfbeM AelsoMitpdnMIS0 i s neasured in the presence of VEGF at a
concentration of 0.001 M 0.005 M 0.01 M 0.05 ™ 0.1 mM 0.5 nM 1
mv 10 m\V0126] gerd asppetgof ivforsgointyiembodimentsy hertfbo i8Onearedm thiv] 100

2t a conoBRPRRECbN YT sk orambe  BROLTER AR o s TRhne Saghin & s
(e.g., 0.05uM, 1puM, 10 uM, 20 uM, 30 uM, 40 uM, 50 uM, 60 uM, 70 puM, 80 uM, 90 UM,

100 uM, 200 uM, 300 puM, 400 uM, 500 uM, 600 uM, 700 uM, 800 uM, 900 uM, 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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to 50 MM or 10 mMMto 100 nmM. [0117] In certain enbodi nents, the kinetic
properties of an anti body of the disclosure are conparable to, or inproved
rel ati ve wo,20lvems2Bzumab or of rani bi zumab i n a conpar albCe/Usg&1@p390EDr
exanple, in certain enbodinents, an anti-VEGF anti body of the disclosure
binds to VEGF with a kon rate ranging from approxi mately 0.5x to 1000x of
t he kon of bevaci zumab or of rani bi zumab, for exanple a kon of 0.5x of the
kon of bemdjlzluﬁab alp, aﬁzxrﬁnhebk(;uﬁhmacaukﬂb 00bf fnithaunadb, b ke, QR afof

bevaC|zu b o ranlblzu of the kon of bevaci zupab or
r ani berg\? Ofo DevRgAUBED pro 6f‘mg’r7r8m|%l% lavr g%éé@if Hsrkan© eva@lzwa% %fma b, a
kon of 1. ilan%(bléﬁméﬂ“% kkoéf é%foftiﬁé/ﬁog 'o?H@{?alélz%lanor BPﬁhﬁhﬁHﬁ%b k& dfoR #hncl- 2x of

the kon of bevaci zunab or rani bi zunab, a kon of 1.3x of the kon of
bevaC| zunkh odbevﬁcuruambmrpﬁmldqman&oa k&fof15x4oef tif k4, o€ bkemizomabeveti zumab or

rani bi zu n o 5 kon of ,bevaci zumab .or . of ni hi zumab,
SRR 1 AT RS S A S ot N o e A R G Aol
the kon ofpcheyarhZHEBbnss ot rhfBizRinab R, of1%08f 18E kg ADEvRizU® dr@R of
bevaci zumab or of rani bi zunab, a kon of 2.5x of the kon of bevaci zumab or

of rani bi ranthipumab, Rdwn Qﬁ‘203>of<§he khef koncigimple onef ranibigumab, dkon0dAPboZiab, a

kon of 4x,of .the kon zZU b r ani.bi,zu of 5x of the
kon of be%‘&c |fn§)8\rlra1§ FUGP % of 0r 5%??%12112% °Iaoc¥lc<7(§r>% ngthe7k°5gﬁ%vaf 1ﬁllr][lr11t())n of

bevaci zunmadhiizurfib, ﬁ@(@dckﬂlmmbtheék K@ﬂ’bdﬂ'ﬁcé@iab)ér dfhenikamab, deyacizounsb or of
rani bi zumab, a kon of 15x of the kon of bevaci zumab or of ranibizumab, a
kon of 2o$bedﬁon eikevrgauBEb PrerfganibiznapBb of koo P 24 ofitheikatef bavackymeb 050k of t he

kon of be EHH?P r’r@ph

bevaci zu % or o raﬁ“(gifzzot?r%raag?ﬂezlgko < Cl%@&gfﬁﬁnﬂ Zg}rllﬁgfokggi’/“gfg? m%rab or
of rani bi hetwabn ay peonofathe Ir€oing vilhes, kgr; ada‘on &Hmﬁjﬂmﬁmbkgrofbévarcmnhbzurmb,
a kon of 20 of .t he,  kon of. bevaci rani bi zumah,. a kon of 200x of
t he kon oPr%\%@iZﬁl&WBbagqﬂoéfSX léﬁai Bf@l&"ﬁfarbo &@V&C%ﬁabr%f ryLEENARenkomAly pai r
of the fof)%gol'O’GGX Kﬁih@ ofeoegaolzlﬁ‘nath& Frara¥idb, o k & B0 KR 206x Qiet‘lﬁ@ﬁ' JZfmab or
of rani bi zumab, a kon o’% Ox of the kon of 'bevaci zumab or of

r ani bi zun‘abfacaumhoobfﬁnﬁxzulw(;)ﬁtcof t he kon of bevaci zumab or of
rani bi zunmab, a kon of 0. 75x-200x of the kon of bevaci zumab or of

rani bi zu rr{ihlS]aIICcer{aﬁllélrﬁl}odimeme r dnednini - ¥AGH dintibedysof thddiacivsuwrYBlsds anVERGDy of

t he disclosure binds to G- with a koff rate ranging from O 00 x to 3x of
the koff tﬂ@éva&t%m%w Forg ). Opéﬁﬁ%§§9$1'é15koff%frbe§%‘aﬁ‘ﬂp@%Qfdﬁlfl bgpmgboo2x of

the kof O%ort&é(ﬁﬁlezamgf 0/002f of ARKDI FUBRoizEdPET ofqgnlglzgﬁé?f, a kogr 0 0.005x
of the k¢ of bevacizumab or of ranibizumab, a kes of 0.0075x of the k. of bevacizumab
or of ranibizumab, a k¢ of 0.01x of the kg of bevacizumab or of ranibizumab, a k¢ of
0.025x of the k¢ of bevacizumab or of ranibizumab, a k¢ of 0.05x of the kg of
bevacizumab or of ranibizumab, a ko of 0.075x of the ko of bevacizumab or of
ranibizumab, a kg of 0.1x of the k,g of bevacizumab or of ranibizumab, a kg of 0.25x of
the kg of bevacizumab or of ranibizumab, a k¢ of 0.5x of the kg of bevacizumab or of
ranibizumab, a k. of 0.75x of the kyg of bevacizumab or of ranibizumab, a kg of 0.9x of
the ko of bevacizumab or of ranibizumab, a ko of 1x of the k¢ of bevacizumab or of
ranibizumab, a kg of 1.1x of the kg of bevacizumab or of ranibizumab, a kg of 1.25x of
the ko of bevacizumab or of ranibizumab, a ko of 1.5x of the ko of bevacizumab or of
ranibizumab, a k. of 1.75x of the kg of bevacizumab or of ranibizumab, a kg of 4x of
the kg of bevacizumab or of ranibizumab, a k¢ 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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of the kof of bevaci zunab or of rani bi zumab, a koff of 0.0075x of the koff
of bevaci zumab or of rani bi zumab, a koff of O A x of the koff of

bevaci zumsib 20r0/@8228ani bi zumab, a koff of 0.025x of the koftfusediolgspati 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 kof of 0.1 x of the koff of bevaci zunab or of ranibi zunab, a koff of

0. 25x of vihieekoldf, add,x bEO.OLK mhﬁboﬁmedxtffoﬁhsévbfclzumﬂbor & rikoibfzuofabOa By odf t he

koff of b vamzumab or of ranibizu fo 75 f the koff of
ovact zunber-aR G4 ot o RRBC A EBRT OB IS s & Rieohdb 1-0SR Sy Shmab or

of rani bi giIRBNAbKPHF raQfbidumddf edche kof f of bevaC| zumab or of ranibi zunab,
a kof of 1.1x of the kott of bévacizumab or rani bi zumab, a koff of 1.25x

f the k f kof f of
gevac?z uﬁL llgi h{c))(?%?lgér%ﬁ [ zuma%’ i g} 3\?‘#;@1:% H%x&ct#@{i Ele{(ur%P@&§ %beggm z(tjmatbO
or of ranimhZUKRK,./B, K ednfzingf frehx O@f5xttd51 @00 df thé KRt devacimmiabar obf

rani bi zumab, .a koff. of 3x_ of the koff of beyaci zumab, or of ranibizumab, a
kof of 2xrwbl%%ah<éqrfexampl§e%ﬂéei0§91§é19f81£164 %?YaWE@ﬁ%BTOéaR@foJH@P 8Kaof the

kof f of bSF@“?S%Hf‘ﬁ&QIQof@evé&iﬂrﬂd#&r@%m&"zuﬁaﬁ%f@BPI‘;Qbf‘tﬂe en any pair

of the foregol ngval ues, e.g. of | X of the of f of

bevaci zunbbvaoizuokb oanf tanzhlmtm,b a mofﬁZXfo tlﬁ): Iﬁ5xof be@Epzumhb phef taoitizupfab,

bevaci zumab, or. of of f .of . 0. 1x-0. f

bevaci sunaBgit Gror kot ifvagizudel O piFasp iof Rero dAbGRMdn & an

ant i - VEGFpankiAedy oPbf Eaﬁﬁnﬂin%' QRUI S 1Bk R ehel 10, Bf%a&‘zﬁﬁa@oﬂ@f (kon/ kof f)
rangi ng from0.25x to 1000x of the KA of bevaci zumab or of rani bi zumab, for

exanpl e arawblaimﬂ) 8K 0t QQX@fltlm 8f obberacizrmabior of rapfbizuaribbi Kured30x af R& of

0. 75x of the bevaci b or ,of .ra | X he KA of
bevaci zuma Ofléév 1Zruzra][hai blr?u lz%m%ag{ %{X XO%qﬁekaﬂfg%aﬁlz\l}gl&bfuﬂab or of
rani bi zunmlb@ﬂfa&) afk Jof 30k dfhlee KRoobeewamiaB 8iBPradibiAimdbad ki cfueof a KA of
10x of the KA of bevaci zumab or of rani bi zumab, a KA of 15x of the KA of

bevaci zunds Kox OBHGVﬂ@ﬁwsalmmfaanlhlmabf a Borf 850% pldhgK st bpeasimimalaiolor of
bi 3 b KA
e aox of PbibiZtdd, A1 SESOBY o IR K00 Phe AU ARLE BB Rl lnabBRKRIFITR 0 & WA

bevaci zundie 104 oﬂﬁevaammalimamhlzﬁﬂnabj a KQOK 1000xt dTfah&R , of bbexamnmbsabf or of

rani bi zumab, .a KA of 250X of the KA of bevaci zumab or of rani bi zumab, a KA
of 500X ofanilgumed %ffa%e%%ﬁ%e@ran@ﬁpaﬁﬁalﬁ émggﬂlg@%%g ¥ Kayo L%of the KA

8]‘: bevaci guRRA 00k dtfihd RN bPH&HEBRmaE of<6f BhibttAN0, 2k L8 xRl BRVRELEUTRD O

bevacizumab or of ranibizumab, a K4 of 10x-20x of the K4 of bevacizumab or of
ranibizumab, a K4 of 4x-50x of the K4 of bevacizumab or of ranibizumab, a K4 of 2x-
20x of the K4 of bevacizumab or of ranibizumab, or any value or range that can be

calculated from the k., and ks rates disclosed herein.

[0120] In other embodiments, an anti-VEGF antibody of the disclosure binds to VEGF a
Kp (kost'kon) ranging from ranging from 0.001 x to 10x of the Kp of bevacizumab or of
ranibizumab, for example a Kp of 0.001x of the Kp of bevacizumab or of ranibizumab, a
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

-33-



rani bi zumab or a KA rangi ng between any pair of the foregoing values, e.g.,
a KA of 0.75x-10 5x of the KA of bevaci zumab or of ranibizumab, a KA of

| x-1 OOx owothw/M#20f bevaci zumab or of rani bi zumab, a KRCOUS2OA2929 of t he
KA of bevaci zumab or of rani bi zumab, a KA of 4X-50X of the KA of

bevaci zumab or of rani bi zumab, a KA of 2X- 20x of the KA of bevaci zumab or
of rani bi zumab, or any value or range that can be calculated fromthe kon

and kof f rafttg@surdits alkoset).resfiha K| d¥h20dcizumabt dref ratibiacknatentis, o 7aof i - VEG-
anti body of the_ disclosure bfl nds.to VEGE a KD (koff/kon) rangin m

i nds. f
rangi ng f PG oty a%izygal gie df‘mgl%énﬁb %%19&95?&(0; thedto 8F WCHZBW?‘%P%r b, for

exanpl e a : Bvavigs:t : (N7 KD of
0. 005X of r#@ém%géﬁﬁ%ﬂ?iﬁﬁé%@@?&g? Rk Zu%g{n@fm&%@%fh{_ %ﬁg’p%fftﬁ? he KD

of bevaci Kyrdbewacizyimabamiob ranubraibmats akD off 1.0% 06tke &fp dftbevikirumhaboewedci zunab or
of rani bi zumab, KD, of ..0. 07 of .the KD of beyaci,zunah or, of. rani bi zumab,
& KD of | ODIGIM e Ry g Gdbakp 26 RETBIBP o Sh NI TR St Brolghey o
the KD of kheyae|Zuamibr oftaniBiiR Un@bef 25 KB Bt KO PbeQicitifatid? oFf

bevaci zumab or of ranibi zunmab, a KD of 0.4X of the KD of bevaci zumab or of

r ani bi zurrmm,ibiadrm[b,@fKnoQ@%Xon thehlép Kbb@faCi@emab D_zgfmbib@unm‘brqsimlﬁb rngalg, a K D
o - 0% by P Lo AL AGLAY BRSO 51 BLFHIPS: oS R o0 X, L e K

D of bevacCi zuna a of bevaci zumab

or of ranbélazizBab ofoRraRibdfunthb¥ Kof oftoh- K5Ro0theligy efCh e diiadim ety oodf
rani bi zumab, a K D of Ix of the KD of bevaci zunab or of ranibi zunab, a KD

of 1.5x ofantiaurpay. afKphhéi-4xahedr of bovagizynatueras rapibikumabfa Bxofp.2khe K D
b ( acl | . o
o Tamio h0heHy @ ug O G Rolipf br 5 Ollud Aalbnblciteact EUTRD BT

a K D of &dxuleted fiven the R, ofndbdey satészdiscddsed hewin.r ani bi zumab or a K D rangi ng
bet ween any pair of the foregoing values, e.g., a KD of 0.01x-2x of the KD

of bevaci pumap10§on®s erfilgdtimbts Eintiav KGP a@fibéiyl ofthe disdloQire binds to VEGF
bevaci zumab or of rani bizumab, a K D of 0.7x-4x of the K D of bevaci zunab

or of ranpi Phibats thebipdipg ef VEEGEto Bik 1 dilk{ly brtlpoppewelize thewsintoe!l of

rani bi zu \Y; . u . h& kon and

kof f rat rerg,l% I Sag?agég a‘lﬁgfe eI%gl{l? @%gll(?a?nx %?@é%gﬁ%egﬂg‘ﬁ?’ren eglgmglﬁltﬁggnél - VEGF

ant i body ehitbihenal, $el aampe dn Idgsoft OMKEF thatl sy nhbdiatizuinhle obofhdi ng of VEGF
ralize the activity of VEG- at an | C50

val ue. ¥ angR ool S0g5T ok IGCE RS HEsRASK R G byanghn
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 ICsg 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 ICsy of 10x of the ICsq 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 1Csy of

bevacizumab or of ranibizumab, an ICsy of 0.1x-1.5x of the 1Cs, of bevacizumab or of
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rani bi zumab, for exanple an 1C50 of O Od x of the |1 C50 of bevaci zumab or of
rani bi zumab, an |1 C50 of 0.005x of the |IC50 of bevaci zumab or of

rani bi zursiD,20emi48230 of O. A x of the |1 C50 of bevaci zunmalpCoHUSRI10/039929i zunmab,
an 1 C50 of 0.05x of the I C50 of bevaci zumab or of rani bi zunmab, an |1 C50 of
0. 075x of the 1C50 of bevaci zumab or of ranibizunab, an 1C50 of O lx of the
| C50 of bevaci zunab or of rani bi zunmab, an 1 C50 of 0.2x of the | C50 of
bevaci zunmadnitozurodb, aand iof O7abix @fthé 50 06bedicimab ot brah{Botinedb, bel@g b umab
or of ranihizumab, an | C50 of 0.4x of the 1C50_of bevacjzumab or of

r ani bi zunﬁgz-%gpeﬂﬂe% pogt?@svﬁcwmﬁhgr@ Db vé%fsmﬁn%?&%ﬁnﬁsawaglfumb,

an_| Csoof @by pRfitulibe cAd0uiPhn tH@Y&S%&hg&er%anJ in1e] RisHRRkd gn | G50 of
f b or of an |

0.7x of the 1C50 of bevacl zuma ani bl zumab, 0 of 0.8x of the
| C50 of bbewaecizzmahlor onilpfuman whicmasain antay B@Santwodp oftheafiscidserd @60 of

bevaci zumab or. of rani bi zumab, an .of f the |.C50 of bevaci zunmab or
o T B et PeBn e SRyt B | R Co iy SeliSRr g -

rani bi zumg@uacimhboPradibizimsy the 1C50 of bevaci zumab or of ranibi zumab, an
| C50 of 4x of the 1C50 of bevaci zumab or of rani bi zunab, an 1C50 of 7.5x of

the 1C50 of beyaci zRijahyek MWNM%’FT@@F’ gﬁg‘lg\f’EéﬁXAﬁil;lﬁbﬁIE@S

0 of
bevaci zumab or of rani bi zumab or a 0 rangin etween any pair of the
f or egoi ng[8A2RLiEs¢erimaspecty thap@saf dBclosyre Provodestans- VIEGD aofibdskssdwivingmab or
of ranibiz mabd. an | C50. ?f 0. 1x-1.(§€8 of t.he 1.C50 of.bev c';éurrab ar
of rani bi zHE FHITOSEIGHEY 8> RIRACDE YNA-IFER GrrapBideDy hb PEPeds
rani bi zumaRelogite pfdd@fanf-VRGEXn@odidithal fapQinglc Hamaleipkumabo agidof
rani bi zumab. In certain enbodi ments, a single CDR substitution can result

in the fopeEgBiutgnyinitheir eRRsandfor frrawwask wamps e gomparpéimier £hRtofor

rani bi zu I : A i f i scl conpri se
such substituti %ﬁg’g\;ﬁ%qu%%? %éait()o'; %ﬁ?ﬁ%ﬁo&% ¥ gﬂl}gg}%@&g?%ﬁg %tgtﬁgorrpar ed to
bevaci zumaftitedy raobmparadrabbevaciauRBDLGERDI bi AMMMINOHENEE T ¥mBbdiAlhts; MeGF

ANTI BODI ES [0122] In certain asgect s, the present disclosure provides

ant i - VEGFTSHES LN e 2RBigith i SHESEBP IR RE oSt eRine; acid wibstiytipns thef regylt in

bevaci ZU”@llﬂﬁﬁ{atiﬁgﬂf mtg#gﬁgron%ugﬁe?gfeelsgm ciflopEd Osure provides anti - VEGF

anti bodi es having sin Iple amno acid substitutions in their CDRs

and/or fr [ 0 c - gglﬁ? f Vac q%ﬁz erein at
| east one@%ﬁlﬁeﬁ g{oansggcetga[%eeés) 'ﬁg%}l%rrgrlrlglrtféglgsru Ci f/i%glfolg rﬁglgglﬁgi O§§X‘QS
conpar ed immbeygaictymabe cosmpaablobz mbved okgidabadtivephodbmpaitéto t he
bevacizumab or ranibizumab, e.g., affinity towards VEGF or neutralization of VEGF
activity. Such properties can be tested, for example, by the methods described in Section

6.3 above.

[0124] In certain embodiments, the immunogenicity of an anti-VEGF antibody of the
disclosure is reduced relative to bevacizumab or ranibizumab antibody. Such antibodies
generally have variant sequences relative to the heavy and/or light chain variable region
in regions corresponding to SEQ ID NO:25, SEQ ID NO:62 and/or SEQ ID NO:74. The
antibodies will generally have one, two or three amino acid substitutions in one, two or all
three sequences corresponding to SEQ ID NO:25, SEQ ID NO:62, and SEQ ID NO:74,
although up to four or five substitutions in one, two or all three regions are contemplated

herein.

[0125] As used in the present disclosure, a variant with “reduced immunogenicity” refers
to an anti-VEGF antibody with a variant sequence in a region corresponding to SEQ ID

NO:25, SEQ ID NO:62, and/or SEQ ID NO:74 that elicits a reduced proliferative
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reduced i nmunogenicity results fromone or nore am no acid substitutions
that result in elimnating or mtigating one or nore T cell epitopes.
[0123] | rwoentozids22aspects, the anti-VEG- anti bodi es of Phe/U$&10/09%0¢ e
havi ng reduced i mrunogeni city have conparabl e or inproved biol ogi cal
activity as conpared to bevaci zumab or ranibi zumab, e.g., affinity towards
VEGF or neutralization of VEGF activity. Such properties can be tested, for
exanpl e, hypordse impériyddal dewdmdeducltarSetis aotontpaeddoavepti Od2LEQID certain
enbodi nent s, _t he i mmuno en icity of an anti - VE nti body of the disclosure

i s reducelatabQ ) NY: HRD Q74 rashesi N gREm alazypro EH%4nt i bodi es
gener al | o0y fraV Bl @cruseée%keam&%ét HEShglttey L RapARe feayandgeidd ght. chain

variable region 1 n regions correspondi ng t 25, SEQ I D NO 62
and/ or SE@:IDW N?herduc&?ﬂl prodmﬁd:ratbmiueqs)mm t4n bgaenaﬁecabd n thmwseofdheperbmagﬁroft hr ee
am no acid sub %Etl ons g(? t%/vo or all three sequences correspondi ng
to SEQ | D'NEY tifylaendBdexafiP®Eq | D NO 74, al though up to four or
five substjtution oneg, two or all three req@ons are | at ed

t
herein. [ (28] I%ﬁﬁfseéﬁquﬁm?tﬁé a8 ceupRied 4o & pPRYideteying theaaamces SEQ I duced

| MuNogenigy.by 'SH (%fl%fo 59 &@@m NG=H, tﬂé‘@drﬁﬂ@'éfe WeAdR rBsuy @i Qt%as%%l%ence I n
a region corréspondi ng to SE D NO'25, rﬂo 2, and/or SEQ ID NO 74

that eli cfetveeraespemiﬁmdn pirlodst B@%efewvmemxdmselmanlqaeﬂﬁﬁh&vedr ridpondkrs, in
nmononucl ear 2s .o ared to e of SE | D.NQ 25, | D NO 62,

or S50 | DA 0% B EERREY. it TeRah Sy PP Ie db AR SURTCH R can be
used to_eyahsialess, il l@a[s%(b‘%%@éﬂr%ﬁ)ohééﬁqa%@le'aﬁ 63¢4 fef\x%ﬂé%pbﬁheﬁe% htQBas?

bel ow. The reduced proliferative response can be reflected in terns of the

per cent agéO%ffevversq@@rrmﬁehb@3 intaj éeasit 15 Featar oesppndbes in o leso BAo pr@zG] I n ot her

SE0 1 b Nat o BEHRF e A RO Pt ety R R BV RGRo Rern T Rl “2os

fewer res 9§%cfewsr, rebpondtrs| BHBY f3%oréspuRdcrs, @S pOEHR S in ﬂ&s@ndéﬁ&ﬁh rafp% f ever
responders, in at |east 40% fewer responders, in at |east 45% fewer

r esponder 8Stwicpn any ofethe forsemag walues, pas POHUE %, fower rasponderss 505090 elfmier
responder §esp<;n{he?st 6 §e0§9 }?%@g{m&e?é BENIEESS e ) r@§po}n8&§tor§g§ gwer

responders n at {)eas responders, "I n at Teast ewer

responder | ea 5%.f onders n.at l.ea
r esponder §012l7ﬂ Ina?thf:r G 0 mments, E’H’l\e’evarlan%) equence résults ma stlmuISa%lon index ?hw? 18 at

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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95% f ewer responders, 100% fewer responders, or a reduction in responders
in a range between any of the foregoing values, e.g., 25% 75% f ewer
responderw 2609481230 f ewer responders, 60% 100% fewer r @ESparsdend3o0z9% 90%
fewer responders, or the like. [0127] In other enbodi nents, the variant
sequence results in a stinulation index that is at |east 5% ess, at |east
10% | ess, at least 15% | ess, at |east 20% | ess, at |east 25% I ess, at |east
30% | ess, Saine IpedsitredBatbddimsnts of aett- VIEEHSintdodick esth rediand ﬁrhﬁhuﬁdig'em'ﬂi@tabon

index elicited a peptide of SEQ I D NO 25, or SEQ I D NO 74,
r espect i v@@rppar6$¥0rlaf§a¢1?%1nﬁmorara§t 7 ﬁr‘bﬂmiVHjﬁgkgrr WEchd by a range between
any of the foregoing values as cogpar ed to a peptide of SEQ I D NO 25, SEQ
| D NO 62, or SEO | TRODY (ONIJEGADEY, | ess, 10% 30% | ess, 25% 35% | ess,

30% 40% | fiS0] Bhe LA VEdanty g&%@hfﬁfé%%}ic%ﬁ%_ ﬁ&ﬁ@@&ﬂ{%&gp&@u%ﬁ g@aﬁvrgci I

anti-VEG- antl bodies wth reduced I munogenicity as co

or rani bi podelzdcappby see @ivelcor atthmemtfof tahp typoRf mdlmﬂettntth@mlbody, such

conbi nat i &ns of subst | tut%s set f{th h. Tabl e@E tionally, anti-VEG-
ant i bodi eSHHFPTRIEAABICPIIATA B8ERIT ef%/wg PeEPE bevaci zumab or

rani bi zumab corrprl se one or nore additi onal substitutions, such as t he CDR

nut at i ons [1131hHYcHRIMEPEEs an a@Q-V%Gﬁan\}bqﬂy qf theGrelpsias Fabe qooiuzgicd et
further exeoplasym&rRAsH MeRS TR ¢ {‘ %@t%?m%féft o~ MEEd B&%ﬂn@ﬁ&h&és Bt h

reduced i nmunogeni city as conpare evaC|z or ranibizumab conprise
one or noeengfletdnanédpissubgdnts, drugsn®oxos, wolvhicaly bane prbtemubivt btamplons set

forth in Tabl es 14-16, E L d enbodi nts of a t1 VEG- anti bodi es
Wi th reduﬁlgé'n?eﬁn‘l}hffgfélﬂ %‘iFE?fp 8‘5%%%\%%?}1@ éylbt A gl%?cc]ugmgm zumab are
provided paykRRl gudéic a@d@ (ANTHRAD JERNAYGAd o Rud 1L 3 Hartih@r Bthlio\daide,

anti bodi es of the discl osure i ncl ude anti body conjugates that are nodified,
e.g., by taddevismenseciclastd metalvemnophrtigley ang peodger groligscuick as Bueresceant i body,

such that coval nt attac oes n bi ndi ng to VEG-.
[0131] | negabq ﬁoag%%%%@ﬂeavﬁ%wi R 0Reec Bl G SEsharBratietor o can be
conj ugat e n effect or.a label, The term" ef ct or noiety" as
used h_erefwgh@} WeSAmP a%&é&ﬁ@ﬂ%@}@ﬁ&%b%ﬁ%%ﬁé@?ﬁ M RBEoIRx ns,

bi ol ogi call AGt o€ Q é%ftrhspadloﬁﬁclﬁ?émhf‘g R0y nodd }*@%W@I{]Bfo R4 OF

anti body fragnents, synthetic or naturally occurring polfymers, nucleic

aci ds (e. gespordNATAa TR morchdéanrhecl prdes) ongadyricpudasheh ssattirekadpldend
without limitation, a toxin (such as abrin, ricin A, Pseudomonas exotoxin, or Diphtheria
toxin), a signaling molecule (such as a-interferon, B-interferon, nerve growth factor,
platelet derived growth factor or tissue plasminogen activator), a thrombotic agent or an
anti-angiogenic agent (e.g., angiostatin or endostatin) or a biological response modifier
such as a cytokine or growth factor (e.g., interleukin-1 (IL-I), interleukin-2 (IL-2),
interleukin-6 (IL-6), granulocyte macrophage colony stimulating factor (GM-CSF),
granulocyte colony stimulating factor (G-CSF), or nerve growth factor (NGF)).

[0133] In another example the effector moieties can be cytotoxins or cytotoxic agents.
Examples of cytotoxins and cytotoxic agents include taxol, cytochalasin B, gramicidin D,
ethidium bromide, emetine, mitomycin, etoposide, tenoposide, vincristine, vinblastine,
colchicin, doxorubicin, daunorabicin, dihydroxy anthracin dione, mitoxantrone,
mithramycin, actinomycin D, 1-dehydrotestosterone, glucocorticoids, procaine,

tetracaine, lidocaine, propranolol, and puromycin and analogs or homologs thereof.

-37-



radi oi sotopes, chelated netal s, nanoparticles and reporter groups such as
fl uorescent conpounds or conpounds which can be detected by NMR or ESR
spect r oscuPeN1fB822] I n one exanple, anti-VEG- anti bodi @sTA®R01063WN] ugat ed
to an effector noiety, such as a cytotoxic agent, a radionuclide or drug
noi ety to nodify a given biological response. The effector noiety can be a
protein or polypeptide, such as, for exanple and without limtation, a

t oxi n ( sufi13df Edbctonmoidties alsé\incReleblampnias lexaidax) ailmn&tabﬁll&b(&]gri a toxin),
a signaling nolecule (such as a-interferon, b-interfero growt h

fact or, ppﬁ%k&trsfata&wwptgpm% OrhIOgyRNIBG: Cf RS, Bt ADETI) or), a

thr ombot | Qlk?ﬁﬁﬁ% %ént %fch%}gﬂh%ﬁ{@ ﬁué’c%%'&hlo‘rrés‘rﬂl%hcﬂéﬁq@ hQﬁh drfluine

endost atin) ~or response nodifier c t oki ne or growth
factor (e(l@SNUD anm@}ohemknméClcNULcWIpthonp@nhéuIhusulﬁn( diilblr@l)lqmamntetl euki n-6

| L-6 h | tinul.at
G anul ooy TR SOTHAC T agnd sty gied st byl EnpERGiPI: or
(NGF)) . [ QdBRky élfhe@(@%(‘ SLun8X MM Bfoth& 1 Baflﬁ%ﬂ&nm&&d»&ﬁutﬁ&ﬁ) hatiswtied oxi ns

or cytotoxic agents npl es of cytotOX|ns and cytotoxi c agents include
taxol , cytaghddcigomyan (@wr@mly: ra@tm@r@cnétbiﬁ@hmﬁlbn e cine prthiamy/cini t onyci n,

oL oROSt 0o ARy PR R T 0 ARG Pl
acti norrycwﬁbla,guﬂe)dehydr ot est ost er one, gI ucocorticoids, procaine,
tetracai ne, |idocaine, propranolol, and puronycin and anal ogs or honvol ogs
thereof. [ ﬁﬂl%é] Oﬁ{efr%%é%r HiBie%Eé &h 1ﬁ&1§@e tAAfdnueRdesRUEN & But Rk libdif¥l k& d 110,
ant i met abol i : %\(ﬁ)t rexate, 6-mercapfopurine, 6-thiogugpine,

cyt ar abi nend Yt Luor,cBwra@tlh Seadiforaum’ ne)lrldla ylaad Tnggsa@e niRhepany.”, and’

mechl or et ham ne qep .car must NU) and
Tomust | ne CReRG, BT HENER L B Pt RPN oy SRR REpkeR

strept OZOtg&@id@,andﬂ;ﬁIQﬂjy[pl n C5 and cis-dichlorodiamne platinum (11) (DDP)
cisplatin), anthracyc lines (e.g., daunorubicin (fornmerly daunonycin) and

doxor ubi 0[0'1)36{ @@éﬁnmd%g 6o ﬁlggtmg Qﬁﬁ%ff@&ﬁyﬁbfét&i Q)r ARIbbYic ek WMWY in
bl eonycin, m nmyci n, ant cin MC), calicheam cins or duocarmycins),

and anti - thetam(lste a@erﬂfélS‘(remgrt al Gom heéﬂlm@D&hﬁemml’éttatmm) 023-8335] O her

ef fector i.eties.c adi onu S, Suc t..not, limted to,
111In and@?ﬂn OElﬁ‘fl; edSBl s#ﬂfﬁ%f fogﬂ 5% Ir{nmﬁ{“ﬁ%gé tgr'i lc}@ustr% af&z and
Tungst en BBoHREIER LN, 1889 qnﬁnﬁadwcsgysaﬁqm@ﬁa chtids g3ed7-123y1 ted to,

al kyl phosphochol i nes, topoi sonerase | |nh|b|tors
[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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taxoi ds and suram n. [0136] Techni ques for conjugating such effector

noi eties to anti bodies are well known in the art (see, e.g., Hellstromet
al ., Contwol2bwdi4g22ag Del i very, 2nd Ed., at pp. 623-53 (Robiusgen/08402%l

eds., 1987)); Thorpe et al, 1982, Immunol. Rev. 62:1 19-58 and Dubowchi k et
al ., 1999, Pharmacol ogy and Therapeutics 83:67-123). [0137] In one exanple,
the anti-VEG- anti body or fragnment thereof is fused via a coval ent bond
(e.g., a peptPateNbersd)3s,483rand b7 8OIHR8ANThdrdal ystatinbrt aakisiatin dr@ méietyernay nus or
internally, to an am no acjd sequence of another protein (or portion

t her eof ; g%'f‘“@%%ﬂ t8e gptifadydhroygh gs Komeo) sgmipsnb (e PPLICTTENS BF t he

protein). i, Qﬁalﬁ&WW@SS@Wi rl?}&ﬁﬁ)@r%tgﬁﬁﬁgtﬂ{ embImbhRKgGudednt @gtgg}hfﬂﬁg

protein at the termnus of the cohstant domain of the anti
Reconbi nahtkddNaopmos eyl suresatmadrup enciged Dvack BB & dssebdsed usUdnPatehtNoexanpl e

as descri I .86/ Q1533 .and EP0392745. | n.anot her, exanpl.e the effector
ol coul e QO PRrGHEL SR TP 0y 6 OHAGY b T Lo R Bl ey of an
anti body @agKQ$enBmc@BHS HErepdringahsioicthyviIie cofpeiedssyst &MMMEXBRREes of
suitable effector nolecules of this type include polyners, al bum n, al bumn

bi ndi ng pMYé&Freonmgatgt buhikerdi ndi ng conpounds such as those described in WO
2005/1 17984. [0138] In certain aspects, an anti-VEG- antibody is
conj ugat eth138] &n sthed dxemplaryg ainbodioents, sthall petdcalerioeremplhale puembadt nent s, an

ti-VEGF .antibody. of the discl i ' to. | ast at.i
VG a0l ook R LR Ll S5 hocen 981 R RS AHAGE 2,
Nos. 5, 63p 4drattilimert®P tIR&HoloslRE M@%ﬁ@sﬁ is@oﬁfu)g@ﬂéﬂ&@b@et bnélicug noi ety may

St
be attached to the antibody through its (am no) term nus, C (carboxyl)
term nus owyiansiae meildoples Vg0 28 8 19 2hout BQ emytansipe angl¢ad estien artitodsli ment s

i nclude the,N-term nus |inked.nmononet hyl auri stati.n d moi eti es DE and DF,
ne i sot odletfeT MadtBsing SN roTBoREL B @MU Gt AR N e TS B . 0 by
ref er encerddicdd o M#f-SH8tayd (hictdl wigh AfantB®oby (Chdrnker.s 1992 Cakédh Réseadéh
prepari ng nononet hyl val i ne conpounds such as MMAE and MVAF conjugated to

| i nkers). SE0123el31) ip grngrate @ aignspgidemsbadshernaytansingid-Fadpeueigsid ns

include b j.m . al i LGl i . No.
5508, 208 ruthiit BfiodclbF EftichunfiBlon AT RL e JIBVLGAT, B di/pct il 10
the anti bedyy:l,N-acnylugdt BSAGoaman® ' qHinmareemmy 1203 Casconleseundtes3 §3369. , about
1 to about, A0 mayt AnSl 08, ek &3P 55 3554 B9, 1 s. Patent No. 5.714.586; US.

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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nol ecul e). Maytansi ne may, for exanple, be converted to May-SS-Me which may
be reduced to May-SH3 and reacted with an anti body (Chari et al, 1992,
Cancer Resoanm4823 127-131) to generate a mayt ansi noi drPamitisSkadp3we9

mayt ansi noi d- Fc fusi on conjugate. Structural anal ogues of calicheam cin
that can al so be used include but are not limted toi 1, 1, Nacetyl- g
PSAG and 1 1, (H nman et al, 1993, Cancer Research 53:3336- 3342; Lode et
al, 1998, cflancanoigsse &rciamBleABdbsAO2B ¢ dekitativeabwhtas Nouleini dcb4nd86steibk S.
Patent No. 5,712,374, U S. Patent No. 5,264,586, U S. Patent No.

5,773, 001??“‘[%1%]”%%??%? dies of the disclosure can al so be conjugated to
| i posones for targeted delivery (See, e.g., Park et al, 1997, Adv.

Phar nacol [0143] BogspegHic qvample, 81 sethVditdendibody gomugate tsiiongdifigd KBb'ecul ar

Medi ci ne : - )er 1 n i i ent

di scl osur grggrg%ﬁgxélﬂgﬁsap%@é% Jé’ l'ﬁ&@?ﬁ?ﬁ?@@%ﬁ?@%@% ?BE%‘%frl%l:ﬂg%ngésh%al n one

parti cul atheex@nd. cadcbelirntoithoahythiod dissloaed inderRP48 54 nBrtalwnd t he PEG

noi eti es can be att:f\ch d_t hr.ough any a%/?zi I(gbl e am no aci d side-chain or
Fehmest ap

terni nal B%YK%hﬁéle@%_sfceﬁ&heaH%m&ri_ HiamediqieARRETaeRY (- Migent, for
exanple apnly€e)FTtdf Pl Mow Y_Bhp,'lﬁ9ﬂyﬁ59gééﬂéy)}&gerg§§@méma§%ﬂ- Such

am no aci ds can occur naturally in’the anti nt or can be
engi neer eBialogioaltAyplicatagsedt Milsomidamrs @odiSi AalniskDas mAnivodsn CBemichbr exanpl e

U S. Patept .No. 5,219, 996 iple sites can be used to tach t or nore
PEG ot ecaPeey: BREHGRAM s | Tuh: BT BErARATIY MPRRbGOHTIReIGHNEH 8T *gr oup
of at | eagfc BBMcEXSIRIiARS, €81, AYRN AEPA e0chtNedsNGratd PERRMcL RO, Were a
t hi ol grouggl s used as the point of attachnment, appropriately

act i vat edé?9%cangr Chrapimani 2402, Advansgd fsie Dehvaly Reaicastits Lehdi PAG ¢ansboesuch as

mal ei m des,, and steine deriyatives an be used. 421 ,.kn specific
orarpl e, B YRR A KBbL K&fan, SROnPExlfRfE: A PPl P BRERENC, o1
i s PEGY| ah&th mhlcnide %@(ﬁlp%%l@ﬁ’@}b pfleidhy et thes) g}dupqﬁ\é&h&ﬁﬁéd’hiﬁ ¢ ached
thereto, e.g., according to the nmethod disclosed in EP0948544. See al so

Pol y( et hyFegiy| 4 bine r@ﬁ%‘#ﬁ enrie copplgntde hnkiedde thermalinyde grovalandgpedcB &€ ons,
J. MIt Ny -
boi y( et hy Tisifs BshB'od e R E R b MR dmetRGaty(ethylongelygaly o

Har ri s angol$meZhaivins k ynol@dir wefthe of agmohendy 20,080 Dae e tdddlsholegilan D. C
1997); and Bi oconj ugati on Protein | ing Techni ques for .
) wnglht 0? th]elf’ G allttache({ to thé Fab lajlfg)rnlentgcan thereflogeube 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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t he Bi onedi cal Sciences, (M Aslamand A Dent, eds., Gove Publishers, New
York, 1998); and Chaprman, 2002, Advanced Drug Delivery Reviews 54:531-545.
PEG can bwoantwaabzed to a cysteine in the hinge regi on. PATASR01003902% e, a
PEG nodi f ed Fab' fragnent has a nal ei mi de group covalently linked to a
single thiol group in a nodified hinge region. A lysine residue can be
covalently linked to the nmal ei mde group and to each of the am ne groups on
the |ysine resbdue DAAGNOSTI@EISES OFENTOVMEGF WNTIBOPIES! ycol ) pol ymer

2 S WA T R B s R
appr oxi mMab&lnmddfidd Q. Haby bhiBldhtioh) Boeradish paR&ldasiee nH'ser digteivle refers to
or co

a detectabl e conpoun nposi ti on which can be conjugated directly or

i ndi r ect | yoiaty nclading-thscrdesoribicéh ou§ectibn Oife, dindeladsantegcoTdly uballel can it sel f
be det ect ﬁbl e (e. g radi oi sotope | abels or fluorescent |abels) or, in the
case of a lagﬂ%sylﬁﬁ) W@S?Sabel, can catalyze chemcal alteration of a substrate

conmpound osi.tion which is detectable. Useful fluorescent .nojieties
el ude. DlHSERESRGRIRT vl Y Cr arBRhSRhe i draselnl: PEGRHBRFana .
rhodam neyo, g5 pehifyRY QY& VPEF 1InBREBINABNESIHS ARY In w1 @hbtRtic RRMRAST ¥&NT 1 N
and the |ike. Uséful enzymatic | abels include, but are not limted to,

al kal i ne progphahassibodiss bevadicsh ipmuosdssysdor glalitdivelyowd dassitaimelt he | ke.
[0144] Additional antics .ant i body conjugates that ar seful for, inter
o, agOUERE IpOTUoTECE i Bolde Bk R BiaR ol Shihoai

DI AGNOST! Cabérloryhahidil] St EANbh BCOIdESpr{dd I1daborTing oty -Pr&SH1 g8, Wigeh es  of

t he disclosure, including those antibodies that have been nodified, e.g.,
by bi ot i nisliagarperateddyJeicaics Reisby Bt is¢atE€ty.or any ot her detectabl e noiety
(i ncluding those described in Section 6.6), can be advantageously used for
di agnost i (01gd} pbs preserftdiseBisuterfupbartencarhpassestanabedied eniE@mears thbedi es can be

pot h' i n vFEN g R e tdehotts et Ro Bt bebe R LUERATE R B co

have use tg\dtEBIeRNBKIRYS o tfgcOoBintct@t invleyifid Rl ugdics Iarerial, Yr FR@EAitdrNY

| evel s of VEGF in biological sanples. See, e.g., Harlow et ah, Anti bodies:

A Labor at 8eydenglapmpnt os@eegiess e afjap ampusploeSgesnog sty ot of aathivical 9syndr ess,

1988) \Ahinco@edure to, e.g., determine the efficacy of a given treatment regimen. Detection can be
facilitated by coupling the antibody to a detectable substance. Examples of detectable
substances include various enzymes, prosthetic groups, fluorescent materials, luminescent
materials, bioluminescent materials, radioactive materials, positron emitting metals using
various positron emission tomographies, and nonradioactive paramagnetic metal ions.
The detectable substance can be coupled or conjugated either directly to the antibody (or
fragment thereof) or indirectly, through an intermediate (such as, for example, a linker
known in the art) using techniques known in the art. Examples of enzymatic labels
include luciferases (e.g., firefly luciferase and bacterial luciferase; U.S. Patent No.
4,737,456), luciferin, 2,3-dihydrophthalazinediones, malate dehydrogenase, urcase,
peroxidase such as horseradish peroxidase (HRPO), alkaline phosphatase, -
galactosidase, acetylcholinesterase, glucoamylase, lysozyme, saccharide oxidases (e.g.,
glucose oxidase, galactose oxidase, and glucose-6-phosphate dehydrogenase),
heterocyclic oxidases (such as uricase and xanthine oxidase), lactoperoxidase,

microperoxidase, and the like. Examples of suitable prosthetic group complexes include

streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials include
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is incorporated by reference herein in its entirety. [0147] The present

di scl osure further enconpasses antibodies or fragnments thereof conjugated
to a di agno=vionci4sapent. The anti bodi es can be used di agn@sTiusad0p3902Dr
exanple, to detect expression of a target of interest in specific cells,
tissues, or serum or to nmonitor the devel opnment or progression of an

i munol ogi ¢ response as part of a clinical testing procedure to, e.g.,
deternineumhahﬁﬁﬁﬁ@ahmn@&ﬁmfgbwgndhﬁ@ﬂﬁm@mhmbggbmnﬁmeDﬁﬂﬁoﬁh@thAMnbe
facilitated by couplin anti body to a dete subst ance. anpl es of
det ect abl AUQiHS(R ARy F elr@a%r R)%Yﬁpﬁﬁélﬂ@n%@wp g%ﬁ‘ﬁ‘é{l?sée‘&r%ﬁégx

f1 uor escepf iRl ﬁfn‘llﬂ{)ls exdTE\GSEEIN i fRE &t hﬁkénalﬁhﬂh&éﬂd&ﬁ%&?@ HudTRHA! A S,

radi oactive materials, positron emtting netals using. various p05|tron

eni ssi on tamwognaptl axsmphs of admbidiadmettiveengariz iegwdst id, W&t AlnicoAdc. The
det ect abl e substance can be coupled or conjugated either directly to the
ant i body (048f Tag EfiSﬁIbsﬁrb@r’cB@de)s for the ddiectest dfiexptcbsion ghVaGH, oreprisa at e (such

as, for exanple | i nker in the art) i.ng tec ni s known in the
art. ExanpPiecton %H% gige Rmp g@o pls, “ﬁ%ﬁeu‘éfequéig]s %P%agb@ é(ﬂ’@% USPRGOEIy
| uci f erasg gﬂgltp@@tﬁﬁrdrﬁlboéiﬂégbf t‘ﬁEﬁ?s%losHe% yptf)d?ltaﬁg osrglﬁ atdd thibtdeBle |uciferin,

2, 3-di hydr opht hal azi nedi ones, nal ate dr oge , urease, peroxidase such
as horserammaﬁ)pmi¢ac@HQGMﬁﬂﬁPG)nmahk&mmﬁeuphmﬂphdbﬁ%EGFbmpgaﬁamumsidase

acet yl chol st er ase, | ase, ozyne, ccharlde oxi dase

o uchse ornabete ganhis et aRSR KL redud i B B uaRar e L dhenase)
het er ocyckéfirfdX¥hfpiges (such as urlcase and xant hi ne oxi dase),

| act oper oxi dase, microperoxidase, and the |ike. Exanples of suitable

prost heti 1%]3 ta%fé%ﬁ%%?bé &‘ﬁ%ﬁ%@d ﬁ&h?@fe?%s@hfﬁw@ﬂh%%ﬂl ﬁl'ag 1Y bl b1 ot i n;

exanples sul uor escent nmter I ncl udeu erone,
fluores celmutedi k) dicedic@ises d%uﬁﬁuddmmmahmermmdmentsj|thehhsmobr b@d&i fhydam ne

fl uorescein, nsy|l | or.ide qr coerythrin; an exa a l.um nescent
at or | ol I UREETblarRar D b LRty o B s WPE 81 SKiF nc! ude

| uci f er asgioplid€iah@tibdhe. and aequorin; and exanpl es of suitable radioactive
mat eri al |nclude 1251, 131 1, 111In or 99Tc. [0148] The discl osure provides

for the detectjgn ofrmpggﬁ e TG Saﬁg%ﬁgglﬁrpﬂw aNTROBIEY ol ogi cal

sanple (cells, tissue i vidu usi ng one or nore
anti - VEGF anti bodi e$.%f theClmtstdIlimafs (optionally conjugated to det ect abl e

i ety) AR ThE S S BgRbr Rl REuBATRIE s BIRLELNE Bron B
expressio ether the sa as altere , reduce I'ncreased)
expr essi obr @snh-fapati€dodditiéhs characterized by patholog1cal anglogenesm.

[0151] The antibodies of the disclosure are useful in the treatment of tumors in which
angiogenesis plays an important role in tumor growth, including cancers and benign
tumors. Examples of cancer to be treated herein include, but are not limited to,
carcinoma, lymphoma, blastoma, sarcoma, and leukemia. More particular examples of
such cancers include squamous cell cancer, lung cancer (including small-cell lung cancer,
non-small cell lung cancer, adenocarcinoma of the lung, and squamous carcinoma of the
lung), cancer of the peritoneum, hepatocellular cancer, gastric or stomach cancer
(including gastrointestinal cancer), pancreatic cancer, glioblastoma, cervical cancer,
ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer, colon cancer,
colorectal cancer, endometrial or uterine carcinoma, salivary gland carcinoma, kidney or
renal cancer, liver cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic
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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control sanple. [0149] D seases that can be diagnosed using the present

met hods i nclude, but are not limted to, the diseases described herein. In
certain enbadiomasi2s, the tissue or body fluid is peri phecalusRe10089029

peri pheral blood | eukocytes, biopsy tissues such as |lung or skin biopsies,
and tissue. 6.8 THERAPEUTI C METHODS USI NG ANTI - VEGF ANTI BODI ES 6.8. 1
Cinical Benefits [0150] The anti-VEGF anti bodi es of the disclosure can be
used to tNeHt; imarmalige pexdpifelsionaoNHLY mtereediaasgiade didfade NHInhighhaadct eri zed
by pat hol ogi cal_ _angi ogenesis. [0151] The anti bodi es of the disclosure are
usef ul i nERENeGIRHEC _3183h8]_[?146?3§n1? biirtie AHdn g Sgeads el ey A Rpor t ant
role in IR oWitbasd REIUGHAG. CANGRITRoARIARSSI Al WRERomEXAIP! oS of

cancer to be tr erein inc , but are not linmited to, carcinong,
| ynphoma, Wildsiswom's Mareglnylinemda)l ehrkeieilgmphdsyac pakemeulCAl )sacatpl es of such

cancers inclyde squ us. ¢ ncer,. |ung .cancer. (in dj.n mal | - cel
g canc Pk S ERR Rl L Barrle R higaaese M R sH kSRt and
squanous padtGiaR Bt mpiHrélBalive ERDERE (FOfLIY)8s ReN hi MfRwRkl Neaakocel | ul ar
cancer, gastric or stomach cancer (including gastrointestinal cancer),

pancr eat i prodifereieon asgodigted astharakoraatpsas caicmad pucdiras tlo assoaiatedanithebrain i ver
cancer, bl[uadoq’s [ aI.(l:dEl ]P/Fe%s’ EXhﬂ%PO%Bg rﬁOreg)raﬁlac%iarﬁlagfn%Efs tﬁa& laoenar%eal‘l%%%rto tr%gtln%lil pt al
cancer, endo rna eriné carclinona, “sall vary gl an car cl nona, | dney

or renal BaMeenibbdivess thaaRelosurd ifSldl cHa0aREs, cYldtacall cSRRE eEctaltdaiced) d
cancer, hepatic_carcinoma and various types of head and neck cancer, as

wel | as Boedpall gelbhaggansepdondiedgkingygpheras NHL). sena eclhemicro AERIAE s
| ynph - | vt - ' / icul
NS er ek, 1B Binber MIRRARY Lol St Mol oot R Rt S B P bl B

gr ade | ynpirolbasi haad Nl nedk gincgt adzansnma) dvanan cadceqnedothelidmiNkEing ninwitipdy

di sease NHL; mantle cell | ynphoma; AI.DS-rel ated .| ynphonm; and Wal denstromi s
Macr ogl obBWYFREH: dft SowR FBWP%@?F%%C’\?P%ETEE&R@?H%GS( thy disetireatepiphivol ast i ¢

l'eukem a {(Qllehioré@hI'%n&Bhd o hEMkS PRt Chroni ¢ nyel obl astic | eukem a; and
post-transplant |ynphoproliferative disorder (PTLD), as well as abnor nal

asoci at ol el I P R R A ey B8 e el ™
cancer s t hadte@r #madanablbétingotht keatloprndnt 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.,
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by the antibodi es of the disclosure include breast cancer, colorectal
cancer, rectal cancer, non-snmall cell |ung cancer, non-Hodgkins |ynphoma
(NHL), remel2onel4B226ancer, prostate cancer, |iver cancer PCPArser1©asI0e9 cancer,
soft-tissue sarcoma, kaposi's sarcomm, carcinoid carcinoma, head and neck
cancer, nelanoma, ovarian cancer, nesothelioma, and nultiple nmyeloma. In
sonme enbodi nents, the anti-VEG- anti bodies of the disclosure are used to
treat col efte@cinaldaganoelays,nhiae daysmfivpdiyseoie wedkl 529 wetle, pireseatksgdormc! osur e
enconpasses anti-angj ogeni c therapy, a cancer treatnment strategy ained at

i nhi bi ti ngop ﬁéf%Wé’P%bﬁ’éﬁ’t’ee&% Sﬁmweq%%%aﬂmg%wo%ﬁh&%&fl@sm%ﬂbwi di ng
nut ri ent STHOSERLRLIminiliRiol Ebdat (RECANSEOsRBBLOPERRRINS b3, iiMyol ved in bot h
primary tunmor growm h and netastasis, the antiangi ogenic treatnment provided
by the di s&hmstirgon sarclgpabtacddndentwibs, thmgtites foeophes five tigreawishtios,t unor

at the primary. site as.well. as. preventin netasﬁasis oﬁ tunors at the
secondar y S 4B GHEIMRONR BB A8t HC R FohY PREPIGAECRIBRLDI o to
treat ment cMdiMdédage AR Bdich rebdlfestinBiCV BERtBerhf\Clod d §réi8hddad)cridl sEases
(e.g. , age-related macul ar degeneration) and i mune and inflanmatory

di seases {imege.g., peantls diydaraartrheres iThe apownticians: VEGH entdwsly adosiisiereditabet i ¢
and ot her orolbfL A LVin SLIDRRALNL L ek Ngr L atd NRAK MK Qe HSER Uri Y,
retrol enta I Dropl ast a, neovascul ar glrauco , age-rela ed’ macul ar

degener at i oOtherdpbirticallgl chigpBieplhasuasof(VIGH ugihglycaave aémdiiseaday a smgleneal and
ot her tissue transg}antation, chronic inflammation, lung inflammtion,
nephr ot i cdesgrioEpiEthe spwae phnthsrapcuticsiepingg), e.ge OVerdhe reUrsefgrdnt¥euch as

that assogiglef 4l {0Rerl ALt Rlmaleh BLEHE AL, 4L USLORI0nLO154]

Accordi ngly, e preseh closure provi des methods of treating any of the
f or egoi ngEdeaplasethetapewdicpaginent atenleneadatdtim8e@mi, 6. Clobgowsi ng: adm ni steri ng
to the patient an anti-VEG- anti body of the disclosure. Optionally, said

adm ni st r gy1ise) AicsortipRaa tietre@nddisé@biige, tatndayf a UkBasdaysompdis@andays, five
days, one week, two weeks, three weeks, one nmonth, five weeks, six weeks,
seven weeReatmepifipafiertk glreadydlizgmasddsasdiaving gy fopnettic dippescrag pryaelidcal

adm ni st rgttd%é)gr M ?ati@ﬁ; th@ﬂelgﬁg?thg%ﬁ et QF &1 ﬁorfj&j e{%%a%gﬁorf&sc?et rimgtion .
adm ni stratron can be repeated once, tw ce, three tFmes, 1our ?|nes, five
times, si xftheRp@ptodduweRignk WEthe didegit ahd/oeprevaiting ahd/vessdutian thid svesrity@f nor e.
For exanpl e, according to certain dosage regi nens a patient receives

ant i - VEGFeHliiea®y for a prol onged period of time, e.g., 6 nonths, 1 year or

nore. The anount of anti-VEG- anti body adm nistered to ) )
[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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the patient is in certain enbodinents a therapeutically effective anount.
As used herein, a "therapeutically effective" anount of VEG- anti body can
be adm niwDepmd4823a si ngl e dose or over the course of RCTRIS2EPMBIRT
reginmen, e.g. , over the course of a week, two weeks, three weeks, one
nont h, three nonths, six nonths, one year, or |onger. Exenplary therapeutic
regi mens are described in Section 6.1 1 below. [0155] According to the
present d{E&8pILe enti-MBEEH mribbdet oAthdidselsercana bopdssdasteicieo b patddnmbnt of

patients already diagnosed a havi any form of the di sease at any
clini cal §%réFé1é°g?°uFFér§P‘Flb%st%P ﬁranf%émaléﬁr ayoarancawslyiaEna Slevol ution or

aggr avat | GOt et ori A AL Al Ol -EWSHTRLATRIi@l ARSI Ind he di sease:

and/ or preventing-and/ or cin e Sev of the disease. [0156] A
"subj ect" urblracérp‘altowefrttlbulmrby v%mrmdzsheulmbla roVied@bsr airnlmtsad‘yomfn anlyegivkinswbosure i s

adm ni ster referabl.y a suc on e g..,COow, pig,
nor s, ~catih geRenlpache Gidy S FRRO. o, 29 TRrERREP O RaHAHTE T n
certain eag@g,blgﬁ@t@,phg,g@alwgﬂﬁgﬁopfherg@'g,je@mt is a human. In certain aspects,
the human is a pediatric patient. In other aspects, the human is an adult

patient. {1 3oPFRRMAHEMTE Ptk CHROBIE (MNP AR BEUHEES oM NRIBALL ON

[0157] Corrp05| tions conprising an anti-VEG- anti body of the disclosure and,
optional | ynteVE(dT amibody afithetdisshabretdas rapedtane alagaﬁtlstp abuuiWSasg/kg@er

combi nati on erapeutjc, agents descr.i be ction 6..10 bel ow,. ar

orovi ded RBele PRESLEHBECRE S IF SCmE g 0By S e Tafite o
sterile, PPRIABROLE &AM &Iﬂ@&ﬁﬁ'ﬁbh@ﬂomﬁgoowuymlﬂ%rﬁﬁﬂ doﬁcérﬁﬁht#ﬂﬁelasmgle
pharmaceutical |y acceptable carrier. This conposition can be in any

sui tabl e fag. anlu@ﬁémﬂmstgatwpomutthée d@@mrserdtlmtqwdnmuoad admingtteatipmeprianyt o a

patient) he 20t d| €s,. 0 dj sc

B i st e s it o Pyt Yyt BRoB S e olat b, PRUE G ATy Ror
transder ”Edlﬂlﬂmstﬁﬁbﬁ) uﬁcamqus IWGlghtrahﬂ 20a¢iEbh Yf the Btibjaste MO U&tan embodiments,
intranuscularly, intraocularly, topically, intrathecally and

i nt r acer eBgolpE mertrwn@mog? canpip caplsdoss gpn e fioguatout Bd ragiin abogt 3&megon i n
dth
nat ure. anBiaibetin bt SFREPILN K iR bty SHd Y L PUPLESIpmand e

subj ect. podbREighn rTlteramabmlz}nctandfe forrula@tl iap as aqicoes sdlttdon aneltadnahisdicgleases,

t he effec{)l ve dose of. an
y 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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anti-VEGF anti body of the disclosure can range fromabout 0.1 to about 75

ng/ kg per single (e.g. , bolus) admnistration, nultiple adm nistrations or
cont i nuosOo2dMIIBRBr ati on, or to achi eve a serum concenPCattiseronssod? 01- 5000
ng/ mL serum concentration per single (e.g. , bolus) admnistration,

mul tiple adm nistrations or continuous adm nistration, or any effective
range or val ue therein depending on the condition being treated, the route
of adm ni sirriatsi exvifiads bhealEfssrs Wity captbyed melibeiapn(abbf tvhechsubjedated tbn
certain egbodineptsd e.g. for the treatnent. of cancer, each dose can range
f r om aboufCIeINASNGAEISTSab Gt DBECHRE %%’Ptsk?tﬁlag?%&aé?n%@H%?GWQPW 150408H1%E% anpl e
f r om abouhodidH 4Qc3BAN anAS idHPhd dhilP g ambRAY, WElighL: SBRARhLRALY can
be formnul ated as an aqueous sol ution and adm ni stered by subcut aneous

i nj ect i onPhfrgheajtickoSciencentltintdidn (@sol, el 19503 e Ssdsaddeivgs muagles naltatied
macul ar degener at.i on (Al t he dosa uitably results in aqueous hunor
concentraﬁﬂ%ﬁr%wmﬁﬁ§méﬁggg%§@¥a ﬁFWB%gVE?ﬂ%mP &%t ed eye of 1-50 ng/nl. For
treatment of AMD_ _each dose can be fromOQ, 1 to about 1 ng, for exanple

f r om aboul01§3bBufferingagantselp fogmainiain hepibigdle raage BHIAPRAENEES as an

agueous S?hﬁﬁc%IQ%'cﬁr&gn@iﬁHﬁ@i il rc%{ti’) g%ré’s@ﬁtra%&ﬁc"eﬂ@éﬁdn%ﬁ%%Pdam dBHB1 v

Phar maceut i ca onposi tions can onveni ently prese in unit dose

f orms contcaabounf0 enMbr Suligtbde b fiferthgagonts forofse anthah¢ prevEErEisalvsudeonlude t he

di scl osur er dose. Such a unit can contain for .exanple but w thout

i i tat i ofo® CLEdR st BOgnik afids pad it THeTRe] igh §° GG uTEr 6250 mp.

Phar maceukjoagdddiurd eRRRE AR Bumditidte hixtLRY, cHSCadidtlifdihh SHlaRSHI@uE adtricake a
wi de variety of forns depending, e.g., on the condition to be treated or

route of adfindnesedivingitratf oueRie, Tivar sysempicdufisrsyigatsieneic ofidt he anti - VEGF

ant i bodi eg, 06 LG, 4l Sl OSUES, L0, BE PLEDALA, hOki IR AYE. S, L X ORI 2ed
formul ati ons or aqﬁ%ous SO oS %y m ?%glPhg anti-8o Ql%§V| g fﬁg‘desired

degree of dgbdiutnysubtibite ofikived)akc. phadriraeetitis ¢ak), yartcie apidabliR@arartRE S,
exci pients or stabilizers typically enployed in the art (all of which are
referred DOXtHEs Birfarigscidqpiaspigmstantratg mexturchigrtpe peig-sadjam by dragidpmixtyicn g
agents, prese i J oni.f | . 1 pan- 1 oni : i.oxl-dant s,
and of her EDoREPrY Bt ROET Rt tig RGN ikl Gl e cBbiN i
Sci ences, dik6dinmefdintaraamidam, moadsodhBBB)marsitedisaidah tunvaatemsturbeerant oxi ¢ to
the recipients a he dosages .and, concentrations, enplqyed, [0163] Buffering
agent s hegblcwt?réﬁlflﬁqraﬁerg-t &@C%lp PHISASUPEHYO NG @ﬁﬂg&p@wnﬁsa%@smllum

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, efc.). 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

-46-



physi ol ogi cal conditions. They can be present at concentration ranging from
about 2 mMMto about 50 nM Suitable buffering agents for use with the
present dwechwesr23i ncl ude bot h organi ¢ and i norgani ¢ a®CiaSandg/03®wke s

t hereof such as citrate buffers (e.g. , nonosodiumcitrate-disodiumcitrate
m xture, citric acid-trisodiumcitrate m xture, citric acid-nmonosodi um
citrate mxture, etc.), succinate buffers (e.g., succinic acidnonosodi um
succi nat ecefpdsiticns of tegredeat distldsuseo an i hidd pobhly digc sigat ulcehols dorcéxainple

aci ddi sodi ym succjnate m xture, etc.), tartrate buffers (e.g., tartaric

aci d- sodi HHYAEF OF kggern%uﬁﬁml_%qh%f@rascglwak £eds ok B SRR Uy e,
tartaric e fuse U BUALRERL T A CaicSrs of cxdiilhlk fPURiES: the- 0.

fumari c aci d-nonosodi um fumarate m xture, funmaric aci ddi sodi um funar at e

m xt ure, fowrbsodbun bukegagentds sodddinvd whehaokbilizs the eheraeutiy aggit oconat e

buffers (e.qg. | uconi c acj.d-sodi um gl yconat e .m xt | yconi.c aci d-sodi um
Py dr oxi de P [ el eSO BN ER Bit i F o BEONAL el YAISA! GBI IZGR Eay

oxal ate byt heh{diGbugar HEHolC(cAGhERARLEE) OxAINB ta8iddisHd i sQurgifNR! fySine,

aci d-sodi um hydr oxi de m xture, oxalic acid-potassi um oxal ate m xture,

etc.), | aebyaine, Pufeheng agparagine, hadiding, alenige, ouuithung Lalbveine rpbanyltaganinect i ¢

aci d- sodi ym hxdroxi dec it Ul e o LARt G A5! & ROLASEIUM LR ALe MXtine, ete.)
and acet abe Durfers (e. g., qcSlEC AP SOaTEIm acet at°e Vi X urey acetre

aci d- sodi saeiees, exdndaoTkarbltsle xylebk ribitoAadiotisital dayactiphog phraslenb i 1S,
hi stidine buffers and trinmethylamne salts such as Tris can be used. [0164]
Pr eser vat ingslingsgycholaygb as ingsitels pelycthyicroplysel; gmaasid poigmesinswlIradded i n
anounts r ing f : 0%.1.% (W, Sui . r i f.or ith the
resent dr oot AT, Einls ol brog UulAhb R, BIEGR B WEEm BoalEM
paraben, friegydcr@ac-atenthiogyedelcaddbditmhideiiaid, levmpidcular elight i de, _
benzal coni um hal | dfs (e chl ori aee,s brom de, and iodide), hexamet honi um

¢ 4

chl ori de, PRlHACRAIdEY -%al?e@%ééﬁso SHOCRSIUCS A RYFT):FROSHS SY¢h SNaHECT At echol |

resor ci nobpuf¥ie a0EX 38 alBiin: %&Qﬁ‘ﬁ apﬁhmuﬂM&ﬁhgi®FfJ£§y§@ﬂa9m@%ss fown as

"stabilizers" can be added to ensure i1sotonicity of i dconposi fions of
t he presens pdysioylpsurkedaedninvsiastierides] swehlrs sylosm aranabssofrottese, ghwcogxanpl e

trihydric or higher sugar al cohols, such a | ycerin, erythritol, argbitol,
AL o A . e B SO R R RIS AR G O

exci pi ent goMbceRarkRY siichNgQlckiarf. USteiliodts t40BR Frefink ki Ao rageMont 0.1a5 addi tive
whi ch sol ubilizes the therapeutic agent or hel ps to prevent denaturation or

adher ence10.809 weightmeaipae of waight achivgipeetPinst abi | i zers can

[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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be pol yhydric sugar al cohols (enunerated above); am no acids such as

argi nine, lysine, glycine, glutam ne, asparagine, histidine, alanine,

or ni t hi neyvoReloedgizae, 2- phenyl al ani ne, glutam c acid, tRCEAIS216/03WRT. ,
organi ¢ sugars or sugar al cohols, such as |actose, trehal ose, stachyose,
mannitol, sorbitol, xylitol, ribitol, nmyoinisitol, galactitol, glycerol and
the like, including cyclitols such as inositol; polyethylene glycol; am no
aci d pol ypHEe3] TaeFdrimulationthatein oan dledeonitaig a ag@binatiors thetupasticageat in

gl utat hi one,. .thioctic. aci sodi um_t hi ogl ycol ate, thiaoglycerol, = .

a- nonot hi 8¢fifjekiod] ea%erF&g‘? HOOHY 66 IR Frarpleed pﬁaﬁﬁwmmn

pol Ypept | el fridagenRERL hleRiclin S0:i{of%. fHESo0r fever); proteins such as
human serunlﬁ lﬂﬂ%h bovi ne serum al bum n, gel atin or inmunogl obulins;

hydr ophyl | I i i such as
xyl ose, nL@r?gggxgﬁéi%% %dg%&ulg??fcgé%uﬁé%{slg%%ﬁ%ﬁ ggﬁguc nggﬁgﬁcggg%nal t ose,
sucrose anid ridrtisaocadhdepaidimgsunchnasbar af thoss,faaod, ipoludsgabhspt d€s such as
dext ran. gtabilizerséggn be present .in the-ranqe fromQ.1 to 10,000 wei ghts
per part B1c4{8i YHEHOL GPeassr Grodnh Py 6 5FSNBAY e ifecandiny EGEaatibadyor
detergents (also known as "wetting agents”) can be added to help solubilize
t he t her afgf] dhagdessge aéawtl-VEQF?@tlgp@x ekthe diseloswisitia pe admmigiered ef wilhgai nst
agitation:] . I i i | at ] be
posed T SuIRSC PRIl bR, o e DS (iR BE R B
protein. &igi)tblsebjaanarndaht scvstityl efthadissasi it phgsigad byrsditidad fasic fdect,8be

etc.), polyoxaners (184, 188 etc.), Pluronic polyols, polyoxyethylene
sorbitan HSHESHHRICEeREENCYchY 2 copbENtion -ﬂeﬁ‘esé}peége agent NgieonAed $i§r f act ant s
can be pr 1 - abgut t 1. f,or

xanpl o apau o By o R Bl gDy a ot T B A R oy e

m scel | anpasen sltédoinghe srt.i ncl ude bul ki ng agents {e.g., starch), chelating
agents {e.g., EDTA), antioxidants {e.g., ascorbic acid, nethionine, vitamn
E), and c{Hgbyantisl.HeQGdothizEt @y bae biblall inthe hertRitnheaptiratls@attitntaad Bpaing

conmbi nation therapeutic agent in additjion to the anti-VEG- antibody of the
di scl osur 8f mgadysil desages of antantt CEGE pBiibedy; A iihe derlayse vilé ba depmainggd

provi ded i =6l LefeBer Or Rl @ttaidod 1A (ARSI, S6hed snd g subcut aneous
adm ni stration can vary fromonce everyt six nonths to daily depending on a
nunber of adhinmiticéibn,faad ttlor g andcbuditiog of the phytjpelaoulges bame tresed canidithatof

di sease, d.the patient's sensitivity.to the anti-VE nti body.
%ﬂyswlan wﬂflultlrnately determine appropriate dosages to be usec?: Tl%s dosage %an be

repeated as often as appropriate. If side effects develop the amount and/or frequency of

the dosage can be altered or reduced, in accordance with normal clinical practice.

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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[0169] The dosage of an anti-VEG- anti body of the disclosure to be

adm ni stered of will vary according to the particular antibody, the type of
di sease (wWOgni0/w@8@er, inflammtory, etc.), the subject pPCaAS$201083Beverity
of the disease, the physical condition of the subject, the therapeutic
reginmen (e.g. , whether a conbination therapeutic agent is used), and the
sel ected route of adm nistration; the appropriate dosage can be readily
det er m nef178] & the peontakethddltherantiMeEGF tantihddil 4@lthd dissibdure el thecogni zed by
one of skill in the art that the optinmal quantity a}nd- paci ng of i ndividual
dosages of°raRn&lR thepspputieaseRigd) beadprEstartdapBaiitcatiys Giehamutaon o by
the natur ¢, @pdivext el uQl Heht, (RNGH VEREDRIBEG EAE Bflcioklie hopmm route and

|
site of adm nistration, e age and condition of the particul ar subject
bei ng t r eatrebipataodththatuter qEaytsire sad tawbd ddmuiinistared slcgesdpebrifithey aappr opri at e

dosages to, be.use hi s.dosage can pe pepeated .as often as appropriate. I|f
ol do o f cGUBTIRTET by hE BT STB0 Nt S5 FF BRIBRES TGP I emio SR SRl be

al tered ogyéRMEEHmihRtraGSHPEMANRER WDt B, NG BB} 004 hélir§ BparP! MGbh&ft, the 10

COVBI NATI ON THERAPY [0171] Descri bed bel ow are conbinatorial nethods in

whi ch t hearthMEGH=@ribady phihdidesslastirerand thit ennlysafran therapddic agentiazeshid thhe

conbi natori al_net hods of .t.he..di scl osure .inval ve the admni rati,on of at
Comot e wobk MR Sorllahi D HLP e TR R LA  HR dBEn Th UGl B B

of the di sgdngsitirtke amh¥BUFeafoaNof OF dideioslirel ad ah CevmibitalonaRcrhpeitiapgerti C
agent. The anti-VEG- anti body and the conbi nati on therapeutic agent can be
adni ni st eFEUbSdmintstrrbitS rdavs dlaeor Padayyonsr wedp Arvagek oy manghly mterpals.

conbi nat of | . : . di I . Lo a
greater t Lﬂa%leéﬁcf%? Jt(fg\% tﬂegférg%g ?‘@98%?%aﬁgﬁ‘?‘ﬁt@ér%’%e‘ﬁﬁegé@eﬁg@ [h S E&i réefdﬁgi t her
t he anti - WisGeswntabpayederordolidi adinindstratibe bihe Woimbiragien theagrutic sgeat.ed i n an
anount that is alone therapeutically effective.[0173] In the present

et hods, {(1g4pntkiandeEmiging ichagylc ohe bite VIHGIC bl offid dideesaydidnat i on
t herapeutic agent can be_adm nistered concurrently, either sinultaneously

or succesSspRingtiondeiapericgen Gan bedmagisteredrarcuarenily dofya pariodied tigicscl osur e
and the c i.nati r I C: . id - . d
successi vgc{rtly“{%? b;y %&ﬁegﬁe&gﬁ%%ﬁﬁgﬁgﬁg% 14?1:)&% %@‘hglé%tﬁélﬁﬁ Ogﬁ{%aﬁl[elgzgﬁg day, for
exanpl e duititndy ol heshstbospadt angrithe vorabihatiduhcapsiticeagaalink aitaehatad.i on can occur

1, 2, 3, 4, 5, 6, 7 or 8 hours apart. In contrast, the
[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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anti-VEGF anti body of the disclosure and the conbi nati on therapeutic agent
are said to be admnistered separately if they are admnistered to the

pati ent omothw/@if2Berent days, for exanple, the anti- VEGETAISRII0O02DT t he
di scl osure and the conbi nation therapeutic agent can be admi nistered at a
1-day, 2-day or 3-day, one-week, 2-week or nmonthly intervals. In the

net hods of the present disclosure, admnistration of the anti-VEG- anti body
of the di &elosthacareanvgbveeiciedenor grboth, suchadi GiFR 1 FrdBR@alsokndweacHsi),nat i on

t herapeutic ent. [0174] As a non-limting exanple, the anti-VEGF anti body
of the d|§€ﬂ%§ﬁ*@BﬁﬁH mbi nati on therapeutic agent can be adnini stered
concurrent for a period of tinme, followed by a second period of tinme in
whi ch t he[(ﬂ%ﬂi APBIEHmEs. boF teatmeRs oA frncoryEar I@mqneéwa&%, it may 8F Senddisial & and

the conbi F@& &’rﬂmﬁﬁ&fo%%%‘[‘ﬁ«#oﬁegﬂ%ﬂlf;é ® C}ﬁé hﬁfe'ﬁ?t 1[3%}17651311%8%%? tﬁé the

potenti al synergistic e |ster|n body
t he d|scI@EMHEmﬁmd¢am&@ﬁhhﬂﬁk&ﬂﬂf@h&a@nﬁumnﬂnagﬁWMgmﬁuch agents can be
adm nistered in amounts that, if one or both of the agents is adm nistered

al one, i s{(180] BeltablhesAp&Uol ﬂ@'gr(\/wﬁhflflﬂbitbr\yﬁigeﬁt(hlcgﬁiosé Presé&tilyaised asP@ey s, the
conbi nati on ther aqi[‘)}gtu“ C agent is an anti - angl ogeni ¢ agent an

ant i - r heuhataveret ditg, todhe eombingdyatigmismensy) & datgrovthd pahveegayendsstiagent |
a radioth Mﬁ éd an i mmunosuppressi ve agent, or a cytotoxic drug. [0177]
It is contenpl ate Yhat when used to treat various diseases, the anti - VEGF

ti bod he d I b mbi ned h t her ther. t t
i tabr e TR FEPeS@S R T mitug B0Rn e R PFEA - afler .

anti bodi egg&is éa'ﬂ%uﬂzﬂﬂﬁ@@hséﬂl‘ if ebAdiHaBoMAYthiBe MRPVEQF 4RitbHieabf @8 W th
conventlonal cancer therapies, such as surgery, radiotherapy, chenotherapy

or conbi ndstlepsget ﬁetleeﬂam{n@m]lgqnﬁﬁ inelde.druhaie nes hedied o, seeianinonbempeut i ¢
d h
agent s “Sﬁfpﬂénrfy‘aga 185'%%};% g}%s%iégéﬂl ‘-ch,algc?t{ea?%nt# t&&()%%?%%?glag?cf’eﬁnt €

di scl osure-i nc ant a ors that are

i nvol ved phosphae,bcpbondts, festidth, aspiobiRdidbiBe, (tatislac knbindomsthkdein) , Er bB3,

ErbB4, or TNF-a. %0179] Sonetlnes for treatnment of cancers and i nmune

di seases, 2§MrHaRd BEPI9EHef i cial to al so administer one or more cytokines to
the patient. In a preferred enbodinent, the VEG- antibody is

co- adni ni KSRk Howfreatmantgf sendsrs, aberinthorpeutigagents pon8opbisikictsed i dosages f or

the growt Qothglrﬂhtl?é O 1R9FRVRGR athnﬁ)&ﬁeﬂ;fetﬁg leéIXsulf*g.eeh@iﬂg‘chn}%}geunc 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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be | owered due to the conbi ned action (synergy) of the growth inhibitory
agent and anti- VEGF anti body. [0181] For treatnent of cancers, i mmne

di seases wWAdoroeda2al di seases, anti-inflamratory agent sPCRAUSSUON03IRY be
used in conbination with the anti-VEG- anti bodi es of the disclosure.
Anti-inflammtory agents include, but are not Iimted to, acetam nophen,

di phenhydram ne, neperidi ne, dexanet hasone, pentasa, nesal azi ne, asacol,
codei ne pbagphatennitdndhydrake antheiohudiens, Dueptaodydyladiroh edesyiae, et odol ac and
i ndomet hacin, aspirin and ibyprofen. [0182] For treatnent of cancers,
chenot her AN eht orinal o 12 Iy atharagatage. cRlacBHBA N AMSHCVHPORAT-fe

anti - VEGF ; L icSgl t i inel ude,
but are nE?”%Fﬁ??gﬁé?gﬁmﬁﬁﬁFﬂgfﬁF@%ﬁﬁgﬁégﬁfggjg§%§?§§§é§¥§gﬁ?%?%?@§a to as
cyt ot oxi nsthehumpransoikj ghagkestsdiohtetidtonatecttopesdantromgen fadtdractopsside

detri ment tp th iabilLity.of cells, nts, .and |ipos s or .ot her
Deei ol oa BBtk AgtashRn b iabicise it eoR i AlhasRaE Whraliath o
chenot her gpRHIEC fAUBOLSJ] RedditdBinB HCIATRu RS rtibbia, tddertBn dcetate, gramicidin

dehydrot est osterone, 5-fluorouracil decarbazine, 6-mercaptopuri ne,

6- t hi oguah) eeenisgicen Héhy by droryuradiridarnlyieintIChi idessaraidri interfgronamb- asbl
integrin antibody,~alkyl ati agent s, .al l,opuri.nol dium_ .alt am ne,
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ci s-di chl gaediioreusphétohdasinbold, n{dobiB}ethdrsint AT, mddir¥ipPscticfdhlor 0

pl ati num anthracyclines, antibiotics, antinetabolites, asparagi nase, BCG
live (intpepideimedestrolpsetaipetiglpbalie Hdaingrgiivappatecsandngbetsamaionasone
acetate, pj ! / | t @; f i uorin,

cal i choanytsy @b ARe. HERYEH UL EhR:, (G Aol MUEHERLT e
(BSNU), Chétesotitbucitdte, dddspleabn fCICpaditatil neymif@ioheteidésodiunt grptogatied

est rogens, . Cycl.ophospham de, cl ot hospham de, Cytarabi ne, .Cytarabine,

cyt ochal aBil9FE N Sx Al ?{ygacm%a@wéﬂ £R FHEH R RIMRIARY w%gﬁ%mﬁwpr mer |y
act i NoNy Chfikaind AH0é bt I@Cﬂf}mgﬁ%ﬂ%ﬁrrHﬁ;Elhﬁb,”sa?grEﬁlBEtﬁn, HePioEkinn di ftitox,
Dexr azoxahe, Di bronmomanni t ol , " di hydr oxy ant hracih di one, cet axefl ,

dol aset r otenmesigh dtegl, oposidbitenaposidt,, tedolactahd, tettacaife, thwiepa thlasypdueadi nase,

eol oci xi mgb, enetine, eppetjn-a rwi nia L-asparagi nase, esterified

cot r ogens IHeaERRY; BoRe ppaiste ML Froep ST EEur BHE S hi TR br o de,
et hi nyl esiir@fiin] vinGhdtthe QUAAS, viBtrARAs bl eut& iahf QIdtdIPnt aGHree, et oposide
phosphate, filgrastim floxuridine, fluconazole, fludarabine phosphate,

fl'uor our afdl'SB] 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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flutam de, folinic acid, gentitabine HCL, glucocorticoids, goserelin
acetate, gramcidin D, granisetron HCL, hydroxyurea, idarubicin HCL,

i fosfam o0 201@828r on a-2b, irinotecan HCL, |etrozol e, PCENSeMO0B8992Zal ci um
| euprolide acetate, |evam sole HCL, |idocaine, |onustine, maytansinoid,
mechl or et ham ne HCL, nedr oxyprogesterone acetate, negestrol acetate,

nel phal an HCL, nercaptipurine, nesna, nethotrexate, nethyltestosterone,

M t hr anmy c geserdtint(@oladex). Cn othiet otnbodimenis] tx dotmanrehempy itdirkiod enoroeganeot i de
acetate, qgndansetron HCL, Bacl i taxel , pam dronate di sodium pentostatin,

pi | ocar pi HB {ubibit ypdugion of hamnenes Hiogkhe 0384 t h car nusti ne i npl ant, por f mer
sodi um procai ne, procarbazine HCL, propranol ol, rituximab, sargram)stl m
st r ept 0zolU8FhIn somesspeen antaasiof EGF eniibaslyicge be ussipsenwactianesilyp seebne,
tetracain I an HCL,

tor em f engol TRt RTMEL Tk [ARBE RloplcrRfend IPEERET,

sul fate, itihitstor $¢ dpeeifis dorf aaVEGFaﬁcbpmrnwoeilnblknasé amtotiadremblodibsaits, AeyPTK

anti - angi ogeni c_agent can_be usﬁfgthl n_conj uncth%n with the ?ntl - VEGF

ant i bodi edhgtor REdyiepogstiipaong f%&t%r by typsiea Kigpssde-gand Jai n,
2000, Nat yise40(; VABFRYY). Th Bt}f‘e%ﬁlﬁbd{lnfeﬁi% os1ﬁé‘18n§§%t1hhlﬁﬂ&’s %9@%1 f# agent
i s anot her VEGF antagoni'st or a VEG- rece nta oni st such as VEG-

vari ants, tls(ﬁoumbatlvmﬁldrmdhpdmf the algmmnclam Bﬁﬁrlshlbamabﬂlae dofnobbindki ng

VEGF VE 1 VEGFR d |
Vo brt or ST veRae Y EBE i ok elEao Aot Rk a Se R dhefoar

Al ternati ¥gh¥o dfhaihdoRAR @ Nies wgro%mmcﬁ a8 PMIER2VEER 32 ERIOPDEFRIBY be
co-administered to the patient. 184] In certain enbodi nents, hornone

t her apy camd/@eRaflsed in conjunction with anti- VEGF antibodies of the

di scl osure. In sonme enbodi nents, the hornone therapy includes one or nore
agents th{il186hhi in'rme mbadﬁgemts,&hdtwosimkigmtieamneptbr Q{ms,ine)hinasienge.ciaraner cell
gr ow h, 9. @ ectJv %%Igren recep t or npdul at.or a a‘ﬁ t anmoxi fen, an
a1 ot as el THHeHPRE OGR! 4daaHARDRYL BRLNE AP cHTaERE 1199 lighnd bin s dirasin
(Femara) , a@isatQREPBL e Matdihy 6t RHe ot Wedke ﬁgarﬁfseﬁfi%ér?ar&?erﬁ%cﬁﬁ%ﬁﬂs%é)) or an
agent that inhibits estrogen production stich asgoserelin (Zoladex). In

ot her enbpuitere fitrgsing kimascos mne—rcmmpxromge bmescorP o mbikitpehfos ushmtthe nhi bi t
B - veer teftasb BhEARReh O, BB atitoltty bR S WRARBTIEr BOOre oot e n
tyrosine kifa®g, e(rBTlKi»b (O™ 178 orarcdvraﬂ@)oaaleﬁﬁh@g@mms,,vahh@axfﬁﬁ IKzD6474,
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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inhibitor is specific for a VEGF receptor tyrosine kinase. |In other

enbodi nents, the PTK inhibitor binds to nore than one of the VEGF receptor
fam |y ofwOynusi4sz3ki nases (e.g., VEGFR-1, VEGFR-2). | nPeTRSR010/0BWA nent s,
protein tyrosine kinase inhibitors useful in the conpositions and net hods
of the invention include PTK inhibitors that do not bind selectively to the
VEG- fam |y of receptor tyrosine kinases, but also bind to the tyrosine

ki nase dohlons-4eflucedpienyhaninb)pgsidof3 4t plyeintidingisgh2-bstyhiiiizic (HARRS 1BER4,
PDGFR, an?/%g Raf . %01865 |n sone gnbodinents, the tyrosine kinase is a
receptor %‘ Jilng-50 H§§§;7%F@@}ﬂ$% A intra-cellul ar domain of a | ar ger
protein that has an extra-cellul ar Iigand bi ndi ng donmain and is activated

by the bi Hii8AGInt spesHicombasiaent; yedidis VEGK angibedy of therdelopratsused e pr ot ei n
tyrosi ne kinase,.:i n0N- t 1 Ki K~iahi bt f.or use
1 he et BRRinPy i ARALEAGRR Aol P BIGICASrer U THAN BRI SY, 10
gefiti ni bs(iZBtelf8B Inrel nhGSaftr p) secoind-iné tehmeSIFphiidds wlhrmayadtta) ) ,
canertinib (CI-lO%S), andetani b (zZD6474, Zactima(r)), tyrphostin AG 825
(CAS 14909 ¢cimgmaof th N MiBetP®wW 572016) , sorafeni b (BAY43-9006), AG 494
(CAS 133550-35-3), RG 13022 (CAS 149286-90-8), RG 14620 (CAS 136831-49-7),
Bl BW 2992 [qIB81, bkanothay sparalic grabadimenisan ags¥YECFoantibody of hglésclaguzds peeds

118409-57- 7 . | =19 i 22520-
85-8).  ypsRiERAITH RSy BRI I conthRBS: Wl bERg g0 s, |
but ei n ( lalig,dird-lihtyshirnnt phi eaydnts Witk Indsetitdbye] evaylp hevaricd, Zequi@pes- | - one
2',3,4,4" - Tetrahydroxychal cone; CAS 487-52-5), curcumn ((E

E) - 1, 7- bi FCHSIaNB%yIMaps: MIRSPHEFRN g cHLRept adi ene- 3, 5- di one; CAS
458-37-7), hM-&I-Benz | -1 Hi ndazol - 5- ) ) ) )

yl ) - N6, No!MHi8fk Ihwapyti/lﬁroﬁpﬁflﬁ,c@n@pdwm,mncﬁmﬁe\lﬂ%aml@ﬁyrﬁ thodsdeures- 2) |
AG 1478, : . oxv| i e . :

01 d- (3¢ (S BorRRE R R AR PRALE bl mbinasion syl for. iner aic

4-yl am nojregthenydf)padiohtsd &hoGASe Batdddvddlch8notherapy for metastatic HER2-negative

N8- ( 3- Chl or 0- 4-f | uor ophenyl ) - N2- (| et hyl pi peri di n-

4-yl ) - pyr PreRd@RBCeA- d] pyri ni di ne- 2, 8-di ami ne, 2HC (CAS 196612- 93- 8),

4- (4- Benzyl oxyani | i no) - 6, 7- di met hoxyqui nazol i ne (CAS 179248-61-4),

N- (4- ((3- 9@¥Bomtr¢qtmgmt(9f£ metingl Yisersab YiwantidgEGFE antibodies of the disclosure can

[ 3, 4-d] pyti '%é. -%? - but ' 5. 01 . 19- - Kl -272,
and i 38y PG TStk el U TP sk iaRBAPLda A b e RBGy o1 e
di scl osur pegdysateld gtambr; GOMA RG190H) a\pefilatcdbp@MRP tlgcting fhdIOS obrhpsidnt bAsed
chenot herapy. This conbination is . . .

the’complement cascade; and volociximab, a monoclonal antibody targeting the a5p1

integrin transmembrane receptor; photodynamic therapy with Visudyne® (PDT); or

Macugen®, an aptamer (pegaptanib sodium).

6.11 THERAPEUTIC REGIMENS
[0191] The present disclosure provides therapeutic regimens involving the administration
of the anti-VEGF antibodies of the disclosure. The therapeutic regimen will vary
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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suitable for, inter alia, first- or second-line treatnent of patients with
netastatic carcinona of the colon or rectum [0188] In another specific
enbodi merwQ 2ar/1a8228- VEGF anti body of the disclosure i s BSEAS2L00399RY nat i on
wi th carboplatin and paclitaxel. This conbination is suitable for, inter
alia, first-line treatnent of patients with unresectable, |ocally advanced,
recurrent or netastatic non-squanous, non-small cell lung cancer. [0189] In
yet anot hf193pdwir ticatnenbotinamsthtic eslo@bial e amaiti-VHGE aftivbbe oflinecl osure i s
used in cqonbination with paclitaxel. This conbination is suitable for,
inter ali QSCoPHgiTRINErghInfrRYRIQUH 3t hdYE HOP-F 2B ket Bhe hSERey by f or

met ast at i 6o HERRL fRaskbde 5%&@&1@&%&9&%&6&%8 (Pé%hggﬁ : tIh%@%}c‘i@é‘émﬁ?&d&&i@%ﬂsﬁm

di seases, the anti-VEG- anti bodies of t I SC re c be use
conbi nat i te des¢ v 1E4 6@, 2anmarkigl 0 pHamelket 1-démg/kgl g4 8wdikg act-drS HRPRGF)

pegyl ated aptaner; wt 5, a pegyl ated aptaner targeting the C5
conponent e‘é‘gy?‘ﬁ%“’@%‘f’g%@ﬁg& cade; and vol oci xi mab, a monocl onal anti body
targeting the abbl integrin transmenbrane receptor; photodynam c . therapy

wi th Vi sutid] iy a@ﬁ@rfm%aﬂlrw& dispinyent aﬁméﬁﬁtéﬁéfmef?é@gﬁ%%ﬁi’ BREBYH un) . 6. 11

THERAPEUTL @ REGHMENSof AL ARLITHR iP5 ERRRkerdl RELOSHLSLRIQWhAes: LhFhAAgYT i C

regi mens invol vi ng mnistration of the anti-VEG- anti bodies of the
di scl osur everf Bevache wah AQLROX 4 (oxabplatin leucoapyin daddhoragaciregingenpali ent ' s

age, weight,.and disease condition. The rapeutic_regi can, conti nue
or 2" we o RECi STHRSTR A Al Ao S3aBP KL GRS Meie JrGPEE o

regr men '§.7(SQﬁ%/k@H@&i9f%g/%g%@ﬂy&wb®ve@kmh%mf@@m 3 nmonths to 5 years,
from6 nonths to 1 or 2 years, from8 nonths to 18 nonths, or the like. The

t her apeut i(ﬁggﬁg{)%@%tﬁ@ﬁ{ RoR-s 'Mﬁrﬂgﬁgéﬁll%ﬁZut%e&ing&patpﬁnt@VEGF

mul tiple-varia ose reginmen. [019 or t osage exenpl ary regi nens
descr i bedattdlodw,of theal isndsuredE@Emansteted dytravanousty @cndose ef 208 dngkg evesy eri | e,

preservative-free sqglutjon for subcutaneous adm pistratiqn.[.0193] For
P oot mont T et et b s RS dR e o B oyat S body of t he
di scl osur ﬁlgé@% a0 @%&%FI@WB Mg/RY g0RpSb a1 0-30 G568 & 3-80 gl SRIKthr&Very 2
weeks w th bol us-I Irinotecan, 5-fluorouracil and | eucovorin Teginen).
I n speci f veclesrmoidhicarbenlatin/pénditatgke is 1-4 nmy/ kg, 2-6 ny/ kg, 0.5-3 ny/kg,
1-10 ng/ kg, 3-4.8 ng/kg or 1-4.5 ny/ kg

[0196] For treatment of metastatic breast cancer, an anti-VEGF antibody of the disclosure

is administered intravenously at a dose of 0.5-20 mg/kg every two weeks with paclitaxel.
In specific embodiments, the dose is 1-4 mg/kg, 2-6 mg/kg, 0.5-3 mg/kg, 1-10 mg/kg, 3-
4.8 mg/kg or 1-4.5 mg/kg every two weeks with paclitaxel.

[0197] For treatment of metastatic breast cancer, an anti-VEGF antibody of the disclosure
is administered intravenously at a dose of 0.5-20 mg/kg every two weeks as monotherapy.
In specific embodiments, the dose is 1-4 mg/kg, 2-6 mg/kg, 0.5-3 mg/kg, 1-10 mg/kg, 3-
4.8 mg/kg or 1-4.5 mg/kg every two weeks as monotherapy.

[0198] For treatment of age-related macular degeneration (AMD), an anti-VEGF
antibody of the disclosure is administered at a dose of 0.1-1 mg by intravitreal injection
once a month (approximately 28 days). In specific embodiments, the dose is 0.1-0.4 mg,
0.2-0.6 mg, 0.1-0.25 mg, 0.25-0.5 mg, 0.25-0.75 mg, or 0.3-0.45 mg by intravitreal
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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every two weeks with bolus-1FL. [0194] In another enbodi nent for treatnent
of netastatic colorectal cancer, an anti- VEG- anti body of the discl osure

i s adm niwODepmd48128r avenously at a dose of 1-30 ng/ kg ePETHUS2010084039 Wi t h
FOLFOX4 (oxaliplatin, |eucovorin, and fluorouracil regimen). In specific
enbodi nents, the dose is 2-9 ng/kg, 3-12 ng/kg, 1-7.5 ng/kg, 2-20 ng/kg, 6-
9.75 ng/ kg or 4-9.5 ng/ kg every two weeks with FOLFOX4. [0195] For

treat nent of nénzsqu"ﬁrcmmbIPH;QRMAGEQIT(I@MBK,ITSn anti - VEGF anti body

of the disgl reis a stered avenou at a se of .2-4 [ k
over vt nr DTRE Eptori ATy R et di e Brarne R aleR R o it o ¢ he
dose is Syddt VIRgKehtibddR0 (ﬂ%&ﬁhg ahlbdd4 &n{t@a&g) ofthd disem4dcd, TAO- 30 ng/ kg or
3-30 ng/ kg every three weeks with carbopl atin/paclitaxel. [0196] For

t r eat ment phﬁmwefmmldtlt S amaela@te compuising theanginy EGYEGHDeadt @ﬂib@lyhs@lrosurhe
disclosur . i ste nt ravenousl se,of 0. 5- 20 [ kg every
o vieoks (i vfiTaL bPRRLE o SEUERP Tl toufisRat Soo. e mRER T 124 o) o,
2-6 g/ kgfoldwing no/ kg, 1-10 ng/ kg, 3- 4.8 ng/kg or 1-4.5 ng/ kg every two
weeks with paclitaxel. [0197] For treatnent of netastatic breast cancer, an

anti - VEG- anti gody qf cohﬁﬁnﬂfoﬁ%é}%uﬁc agerﬁdﬂ Bl RE Qéjdés@ﬁﬁ&ivlﬁrs%é&%  a

dose of 0.5-20 ng/ kg every two week monot herapy. In specif
enbodi nents, the doskovies 1-4 ng/ kg, 2-6 ng/kg, O. 5 3 rrg/ kg, 1- 10 ng/ kg, 3-

4.8 ng/ kg or 1-4.5 ny/ every two weeks as oth 019 For
treatnent of afe- regg‘ieé( CRcafnipistrEige i at- Xﬁ?f(f: Ora%‘ia P@!E@enanti body
of the disclosure i geRmMdystSfigck:ahqa dose of 0. 1- 1 ng by intravitreal
injection once a nonth (approxi mately 28 days). In specific enbodinents,
the dose is 0.#-0. 4Phgmabeicol Gradgwaldr dr BufRSs torgpsuperb . datibgdy 011R5- 0. 75 ny,
or 0.3-0.45 ng by |ntrawtrlcr;i@}}ﬁph1 ection once a nonth (approxi mately 28

days). In a specifi 8thd8ds Pi%®nt treated with an anti-VEGF
anti body of the di scl osure has wet AIVD I n anot her specific enbodi nent, a

pati ent hH208} {n gavinsaspectpicadhmsriiese alithommnNRBCE T ibedy ikpekaged 99]
E t
The ant: - Rl mdRSEaH!cofl REL R o B RO TRES LD B dBi SRR M08,

The phar ndeesitfooalnikddses, Siva upacdlo&geelgbtrmnﬂ doiseyy tdnheniteduises, VEﬁérea)nﬂm body of

t he di scl osur : . . .
spemﬁec embodiment, the one or more unit doses are each housed in a syringe or pen.

[0201] Diagnostic kits containing the anti-VEGF antibodies (including antibody
conjugates) of the disclosure are also encompassed herein. The diagnostic kit is a
package comprising the anti-VEGF antibody of the disclosure (e.g., either in lyophilized
form or as an aqueous solution) and one or more reagents useful for performing a
diagnostic assay. Where the anti-VEGF antibody is labeled with an enzyme, the kit can
include substrates and cofactors required by the enzyme (e.g., a substrate precursor which
provides the detectable chromophore or fluorophore). In addition, other additives can be
included, such as stabilizers, buffers (e.g., a block buffer or lysis buffer), and the like. In
certain embodiments, the anti-VEGF antibody included in a diagnostic kit is immobilized
on a solid surface, or a solid surface (e.g., a slide) on which the antibody can be
immobilized is included in the kit. The relative amounts of the various reagents can be
varied widely to provide for concentrations in solution of the reagents which substantially
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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(e.g., either in lyophilized formor as an aqueous solution) and one or
nore of the follow ng: A conbination therapeutic agent, for exanple as
descri bedwpDreo®e@sizan 6. 10 above; A device for adm ni st @ciragelee3wne i - VEG-
anti body, for exanple a pen, needle and/or syringe; and Pharmaceuti cal
grade water or buffer to resuspend the antibody if the antibody is in

| yophilized form [0200] In certain aspects, each unit dose of the

anti - VEGZI}@phililzedjyndlsdipgekcagieﬁlts&éﬁ)ﬂf@t éiksolutimdvidl peotide amncagomtsalutioane or
nore unit dQse (e two unit doses, three unit doses, four unit doses,
five unitgoee ea@P@ﬁP“ﬁﬁPP“@H@E%n ten unit doses, or more). In a specific
enbodi nent, the one or nore unit doses are each housed in a syringe or pen.
[ 0201] Di agnostlc Kits conta|n|no the antl-VEGF antlbodles (i ncl uding

anti body donj ulXAMPLEE 1: CATIG BRLYQBESed herein. The

di agnosti c kit QISBE e _L': Lanprtstng the antt-VEGF anti body of the
di scl osure (e. gformor as an aqueous solution) and
one or nore reggentg&%EEFH?LPég per ornlng a di agnostic assay. Were the

anti-VEGF anti body i7dl. 1 abelleaptm!esth an enzyrre the kit can include

substrate ctors r enz ( a su

ot ecur sor NAAPLREMIBE MRS PE aeE s PR EBROR e po i SIS . 1
addi ti on, AQEtbeﬂfa%aﬂiﬂé tdqvlersceg anthe®clatghusetddig mu@h@SZ%hahl\! topeIns wdaIf f er s
(e.g., a block buffer or lysis buffer), and the | In certain

enbodi mentgthasiyed and p nweﬁptsdw obeRPPingdhutietming agida{ Bajhesst and 4ifer ¢ tptal
| mobi | i z 896@?%321&@.9' Pegmg%'sr érﬁ‘%@%ly%phﬁéé&éﬂddwér o @%s%e&?ed% EI(M?OS(ﬂ%e ; eI a i ve

whi ch t he ant s 1nc 'nth
amount s ofAldrivh) ueappm:&maeage Qtrsg/adn Seckvpoptides weddlept frazcpraov2@e. f or
concentrations in solution of the reagents which substantially optimze the

sensitivity of the aszszﬁy |HuﬁmﬁWﬁphé:@lBMd‘lHﬁfﬁucléah@eﬂﬁt| body and one or
nore reagents can be provided _(individually or conbined omders

usual |yl ydBe8I Fﬁ@anumtﬁétoaat bighesast progHets Wik E}Hcltﬂfie%frs@d% Staaﬁ)r lpodyr ovi de
FoEnT 71 e AN T oRRl R B RAFORERY - Wil DPES oMo
calcium or magnesium. Diluted buffy coat material (25-35 mls) was underlayed in 50 ml
conical centrifuge tubes (Sarsted or Costar) with 12.5 mls of FicollPaque-PLUS (GE
Healthcare). The samples were centrifuged at 900 g for 30 minutes at room temperature.
Peripheral blood mononuclear cells (PBMC) were collected from the interface. DPBS
was added to bring the final volume to 50 mls and the cells were centrifuged at 350 g for

5 minutes. Pelleted cells were resuspended in DPBS and 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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7.1 MATERI ALS & METHODS 7.1.1 Peptides [0202] Peptides were synthesized
using a multi-pin format by M notopes (Adel aide, Australia). The sequences
of the bewacowussizil i ght and heavy chain V regi ons wer e PEFAISR@ES/03WA9 as
15-nmer peptides overl apping by 12 amno acids (Tables 3 and 4) for a total
of 69 peptides. Peptides arrived |yophilized and were re-suspended i n DVSO
(Sigma- Aldrich) at approximately 1-2 ng/nml. Stock peptides were kept
frozen at Mi@dCin € (SlgﬂlaHélhﬁith&)If el adncBiteoidn M5 M0 mM BT A Gad [16.5[t0383]
Conmuni ty donor buffy roducts were p rchased fromthe Stanford Bl ood
Conter. PHEGIAMIBMIEH Cof alsgs WRONGHIEH A RSn S OBE b HC 1 54 WPth DPBS

cont ai ni NfcAgiRAAUBOLIRRASHIUMNE AR PHELN Lot erial (2535 m s)

was underl ayed in coni cal centrifuge tubes (Sarsted or Costar) wth
12.5 ms of Ficoll Pagug- PLUS,, ;Cg%[ althcare) The sanples were centrifuged
at 900 g for 30 mnutés at foomtenperature. Peripheral blood nononucl ear
cel | s ( PBMRDSIvOnmelag Gl peetomsyffrozam mltteldgnusaPBMféweﬂBRBﬁVmiddﬂﬁda 8@ring the

final volune to 5 s and the cel r|f at,. 350 for 5
ot oo By big el PR Ermad G diRiiaht SPEpREAIHGY abii og Halrfle
Dendri ti caCsobTol 93kdlted @D4|+%@lllsa‘5vb1‘%rénﬁfshe@9&q{ gﬁﬂl@e Cflclisn uiﬁ%rrﬁl'ghéti&r e flasks

(Costar) were seeded with 108 freshly isolated PBMC in a total "volume of 30
ms Al M Vbersldi(BasytSepi € P dgeh StenEk el dscRBUT 0w r AutblagrenCBY TgetiCand 90% f et al

S Lo Rl el Bt R RoBE, raefeer a1 ERSus B S pg R o

adherent MWK ﬁfunﬂ@%tt%%@?ﬁté@i (CosthiRRS.7). TRelidks ecddad et eﬁ)@f&ﬁmﬁﬂery gells
from m)nocytes 30 ms of ALMV nedia containing 800 units/nL of GVCSF (R

and D Systew). Gangobpellusantained the DMSQRS ) pelsglsraans)at a3 Y ekpsitpicasks
d
ver e | MCUBBRES AL B IRYE DN A 2% vt LA ENIRA T, R JNER(Fndogen) ver e

day 7, de@dl&b@l@erﬁ)&dﬂmgmeeCamhﬂee%&cinmbatddéoﬁﬁldays @n ¢dy 8 0mMsu©ifpet00 nM
EDTA cont ai pin tomycin C ( rich) for a final
concent r ated t‘?ng“ai%i mgﬁﬁfsﬁ@ gr g %@E;%;%_WM i“@r“?ﬁic Clteres piess ks wer e

I ncubat edy Qﬂ{leﬁ&ﬂ fo fRYMalus é%@a@ﬁ&’rd@%t&ﬁate EarA LS. RldifalG! ©
col | ect ed, |nAMVrTE|a23
counting was perforrned 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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7.1.4 Cell culture [0205] On day 7, previously frozen autol ogous PBMC were
thawed quickly in a 370C water bath. Cells were imedi ately diluted into
DPBS or AvVDR2viomesiza and centrifuged at 3503 for 5 m nut @ST/USDEIG/088R29 S wer e
enriched by negative sel ection using magneti c beads (Easy-Sep CD4+ kit,
Stem Cel | Technol ogi es). Autol ogous CD4+ T cells and dendritic cells were
cocultured at 2 x 105 CD4+ T cells per 2 x 104 dendritic cells per well in
96 wel |l round battoREmﬂHYESes (Costar 9077). Peptides were added at

A one et 0. 25% - v. 7Fok .C?.”t ge'et ma'ftjeﬁ G Al Pmenhnstia Pevicisgiatha”

tetanus toxoid (List Biol ogidalnd bk Regioss ochen) at 1 ng/ mL. Cultures were
i ncubat ed|¢2f) £ Uiaﬂscell%lt @tld@s @&eq@nnﬁrﬂeﬂ b¥ah lan@fsit bF thegkRAnt hym di ne
(Anershan1or Heal t hcar € mas ad | turés weré harvested on day 6 to

f | termat scspeisagtosthPaekaies within the ﬁ@ttO& 9@e1|onorharThe sy@nge [Seeant rdspeitscend

f or med [ | M 45 | | ati
(perki n° e RS 857408 Wit Moo/ ot OF ol RSP A5 BRabT bR val vos.

were cal cHéatedallanadVighe@anoViregbid. ddadspb@euhie Srdat@ihdh dreqhd tharl | cat es.
The CPM val ues of the four positive control wells were averaged. Replicate

or tripli ewresofsickgroped resperiye phisttinge sigadasd doeptiousdvassonsiderad p oatentidex

val ues 1 opihg PASLILKE 0TI Ol OB RRLIAP IEL] Souer sl Gulaked bY

dividing t e aver a Xperinen ues e’av ge con val ues.
| n order {Tubixe3) wisikh e@dlta:dnntalﬂavémgas@dkgr@natplefmhtarbsmset ofiEx +af 79! Gaker than
3.0 in the tetanus toxoid positive control wells was_required, A response

was not edStepdard Agvipansiabeve kaskeionpd wen defermingd fots K2 fondaspetids ags or
greater. E _619??%(%4%); @54)%%&%&31'38%@2& @émb[hepgvdg_%&maﬁ §fl¢]&mlﬁ group

of 99 donors. Res es 'to re co For e peptide
t est ed, t heptplerdorsttageh aﬁeﬂpbeseda%mf 1$é% (Elgﬂreﬁéépﬁnd‘érd bevadizianmabthicauy at i on

i ndex of 95 s ca n dd|t|o he avera e
Lo ot Btn esone g SR ERe eGP e D IR A b &per Dpity 2. 1
| dent i fi catsh@ye YasB%H+ 108 Thr%@'s‘@aﬁ@ﬁﬁ dbﬂatm% aﬁewsao%gfmhd WHs é@qwlod%egl ons

[0207] CD4+ T cell eprtope peptides were identif an anal ysis of the
per cent  peptide within the bevacizumab heavy chain dataset, #18 (N52-R5 6) 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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responses to the peptides within the set of 99 donors. The average percent
response and standard deviation were calculated for all peptides tested
descri bi nyothw/13822aci zunab heavy chain and |ight chai n VYCTagrames39029
response rate greater than or equal to the average background response plus
t hree standard devi ati ons was considered a potential CD4+ T cell epitope.
For the bevaci zumab |ight chain V region, 32 peptides were tested (Table 3)
whi ch r estlmedzitivnann dukle &g eheliEoR gicauatlarppoceils afresplerigedoin thehedvy2. 7%
Three standard devj ati ons above backgroupd s determned to be 10.2% One
pepti de afPgyb<PPICBHONCPPEAD RN V'S bfeag}ﬁﬁi- ¢ Fiesstioage crgpps HPSHOB LR t he
bevaci zu | Fopreprtt gﬂ{da@ | : %
(Figure %Oﬂl'%ggets ﬁg%ggvaci' zﬂ%&g ea ;?/EBQ%Q%%{G\G/@?%%?gﬁ{,ﬂﬁg%ﬁ%lelggta?{ggéﬁkmgre

t est ed (Tad €DRB.anfiheaader age background percent response was 2.8 + 3. 1%
Three standard devi ati ons above background was 12. 1% One peptide within
the bevaci zumab heaviy2.Zhai Rdkceds BimuhdgenidipV iatits opBhiaeitamhab Varlonent
response of 16.2% (Fi gure 3f9ripotliesecond peptide at position #30 in the
heavy chai n dataset achi eved a response rate of 9.1% and was consi dered an
epi t ope dl21PbBsyaGiagabaasubicrisd tamuttiondqaslypis é%eeb%qaaw}e. 2 pglona) Batsed

aver age st} qukati | : ; J ] 3 tagset.
1 gt _ehay h i G SURN R b S GnC R B LR PRIMAERL LRI 8T FG 24
s. e. m ( Fcgulidat@8hinoldemspbstitaiionspedtin de GDB-H2dnd@DRYES aggos tviereul at i on

i ndex valug o 16.+ 0,35 s. e. Fi gure..3B). .The i d ition #30
ret ur ned ﬁnﬁbg%%dlgﬁpwgﬁlfﬂﬁwirﬁ l&ﬁ?qﬁ? afﬁp&% Oi%.afgg‘g‘?yet.oﬁ{&(EEﬁg%rl%6bB) due
to an el e\tﬁ&%%ﬁﬂ@ﬁ@}@@w%&ﬁﬁiéhgwemeste@;ﬁﬁg?%d%c&h&mﬁ&mﬁa&iﬁiw SRS e
rate. The fpieptl_de at position #30 was included when determ ning CD4+ T cell
epi t ope cohbantizamal hith reditcict odmunogeagiityras cainpansfl te Hevedldtyperantatadyn i ndex
val ues are significantly higher than the average stinulation index for all
peptides in the two datasets (1.14 + 0.07 for all 69 heavy chain and |i ght
chai n pep8i des EXANMPOY] 2:THRETHHCA THON OFf ¥ ARIANTHOTE are three CD4+ T
cell epitope r BHIVXGCIZUMAR WEMAINOREBASEDrABFINITY Tébl e 5). In the VL
region, an epi Vg@Fis found at peptide position 13 that enconpasses

framework 2 and t am no,  aci.ds from CDR2. The sequence contains a. nurine
back- nut atZdal Wﬁﬁ?@ﬁ%&ab &8thagy 3V rEbISElGH Eh eRMRIS RS GIS UNHAIRY PRANYSIS 1] Tabl e

5, the CDRfgf ¥6dnRThANREHS,

, sél ﬁﬁHﬂQEJVE@%das Cbﬂlr[l)glt%@. 1§ BAVALiZARBb N ThE WO
epi tope peptide regions were identified. The stronger epitope at position
#18 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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enconpasses all of CDR2. The second epitope peptide region contains both
framework 3 and CDR3 am no acids. 7.2.2 Reduced | munogenicity Variants of
Bevaci zurmsib 2vavi48228 Anti bodi es [ 0210] Bevaci zunab was s&bjraseed/0sw29

mut ati onal anal ysis (see Exanple 2 below). Based on antigen-bi ndi ng studies
performed in conjunction with the nutational analysis, a set of candidate
am no acid substitutions within the CDR-H2 and CDR-H3 regi on were

i denti fi edattileadf VIEGF ndlo capignd of thaaﬁtit;odm@hs@mdhm thd feifgretoe saffagdhe searvbi body
to VEG- (Table 6). These_am no Cld ubstitutiagns re tested_singly_and in
conbi nat i &h? fl%gaﬁla%ﬁ?mmj SRPTaHEY oV EBd VRS BU5Aies W0k Romelle bk faw B8Enicity

as conpar &g piﬂnfnrf%r WHd Bhidu¥R&o %nﬁt@f’%éoc@ﬂommg Cf a- 23-HiRNT ﬁi)%-ﬁP@g OF
VARI ANTS OF BEVACI ZUVAB W TH | NCREASED AFFI NI TY TO VEGF [ 0211] The

bevaC|zunﬁbmanngbmﬁy(m&sﬂémﬂﬂﬁﬁiédOMGﬂ@ompmeméngkv@Oﬂﬂ%ét2@qﬁi7émaiysis to
identify nu t.hat .had increased affi conpared t

bovaci zurmiiniahBe RGBT TRTESh B b avb B GG OR O Bnt s to
VEG- as comear @gihg bBRWRARI0ZINRR] Yesn M Rad M@féqr-wd BlcAGRERs, s GRIBEtbd BV drhel 1

bi ndi ng characterlstlcs 8.1 MATERIALS & METHODS 8.1.1 Bl Acore [0212]

Fi fteen vthei sarf@cebeﬂmﬁuzfamwaaﬁagwgat@ﬁw@bdsi% leP94 wet Bowlrgned 160 phgniwi t h t he
unnodi fied VL regio ont ai n ressed in
293T/ 17 cenitl Oll?rhe E rtgenesl}(gont%?h a%% e%tngmrg ({alta \gergrﬁ i%(g%)hgl legfg&m‘fﬂ ed by

Prot ei n AnfdelRo@kEhdl bﬁadaﬂg ¢d’1hBiaﬁts fiﬂmt@fmmﬁmat@fsofm@reamdubﬁdieﬁeseﬂcm VEGF
(R&D systens, M nneapolis was determ ned by using a Bl Acore 2000 and
3000 sur f 2@eap @éﬁ%ﬁaqhe@éﬂyaﬁé@ewgta&erﬁae@%m espapeHeamthe ifereng scat avay,

Pol yg e{&glan% B?@f fcﬁ 639 %%12322 Szﬁ@fth%@ﬁ&?%ﬂm&&&%&%e#g qﬂ%l?%{dea% Al NasS

flrst i M Ize using stan Acore am ne
coupl i ng seagentdcciingidng! - N - di net hyl am no- propyl car bodi i m de, EDC;
N- hydr oxysucci ni m de, NHS; and et hanolamne HC, pH 8.5), followed by the
capture of anthVEGﬁﬁﬁnHDnydies (bevaci zumab and bevaci zunmab variants) on
paral | el surfaces

[0213] Results are dlsplayed 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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low flow rate of 5 nL/mn. RL was kept lowto mnimze avidity due to the
dinmericnature of VEGF. No capture of the antibody was nmade on the reference
surface twOerwEs®s a negative control. Subsequently, VEGEUsa&10i0890ezted to
all flowcells at a flowrate of 50 nL/mn for two m nutes to nonitor

associ ation followed by a 25-m nute flow of HBSP running buffer (10 nmM
HEPES, 150 mM sodi um chl ori de, 0.005% P-20, pH 7.4) to nonitor the

di ssoci at hmodifatises wat idmcified yat did ndEGHstantalby tidhiéethe bindignafénity af i ons of
VEGF rangjng between_0 nM and 512nM and at four-fold increments, was

i njected i%?/‘@PlZPH‘é b&oVESe. The surface was regenerated with 1. 5% H3PO4 at a
flowrate of 100 nL/mn in two brief pulses at the end of each cycle.

Bi ndi ng dé2d6hértetal pt 71 pentides wetk syagsized andgaed bascérr thecantigeinhinging
CO”Sta“tSstLBfagnlhélﬁﬁnﬁgi ?}M@é §PLL %ﬁlespQP *Ph&‘nﬁe?%gl?tf Q'A‘ sy APpl i ed in
nate ac 0

each analysisto e rou nses e re erence surface
and buf f edomtb weranbitedivith Ahd patrm ahd natiag prt[tE"s udHzidatia methed dosatipeda at

| east three separate determ nations. 8 2 RESULTS [0213% Results are

di spl ayed>adioansbt Be femtiepis shawn axFieyret 4AmdfoVB ReiicUdhdrgwires doyile. Al nost

al | the vglj.aaps+1 éélﬁr@sﬁlﬁ\éé‘s tb%t%%@v@c?ﬁﬂx?dbaﬁt‘é}g %ﬁﬁ@é A‘O{jragé ssoci ati on

(koff) rates when conpared to bevaci zumab or pe (Table”7). The final
affinity waposss foghe tli@odificd patest epgtope semuletn@s(arelmdivhtledrvg‘él gped mmaglech as | ow

contr act | LEeBGUSIE At WhcER IMRL0S B (Gl N B S PO LEIEBARr | mant s
of 1.9 n'\/bhdv%z‘lﬂ]cﬂ_ﬂ@?@ﬁuﬁsqﬂ 19 48h@enaddi COxBhep ha@é/xn&h?gufb ¥AEhA S t hat

prelimnary bindin udi es show have a greater afflnlt to VEGF than
bevaci zunit @BB@@GD@GSS hownogenatityedatofos hdogedpentides traishowai Esttle 17 hat
prelimnary studies indicate have an affinity to VEGF simlar to that of
bevaci zunﬁulqhﬁbathnhba\sfmmn)varfﬁb]blregim Cﬂi&/\p@p&iﬂgi;thaﬂvaialge\pmban’e@omkmt t hat
prelimnary, studies | cate h ve n J o VEG- sinmilar to that of
bevaci zuntbhe datat prayia mﬁ Byl 6 gl B ERTER PRI 22D

VARl ANT PE@J&I@E&@BQ@%&]%X@%@H%@%R&' ﬁ%%n@%érﬁé@ﬁﬂﬂﬁlﬂﬁbﬂ RdEDgs dampaRQoeni ¢

regi ons of bevaci zumab (see Exanple 1) were generated (Tables 14-16). The
vari ant ptpthe gersnivesptideel ect ed on the

[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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basi s of conprehensive nutational analysis described in Exanple 2, in which
CDRnodi fications were identified that did not substantially reduce the

bi ndi ng awbizaiwms2B bevaci zumab to VEGF. [0216] A total POT/URZop@ptRYes wer e
synt hesi zed and tested based on the antigen-binding studies, including two
synt heses of each of the parent 15-mer peptides. Atotal of 93 donors were
tested wwth the parent and variant peptides utilizing the nmethod descri bed
i n Secti oDaKoQytamdtibh€yAasUDP sloartahawnndiwdsiagulyesd doingdTreestar’ pBloio cul ar ,

Fi gures 4A-4C show CD4+ T cel] responses t.o tant bevaci zumab epitope
pept i des. ARVBILHRFRSTEY phifsasan u@ﬁ@%‘?ﬁ’ﬁﬁ@?ﬁf@%@@%ﬁ“‘%ﬁ? s S NS are
i ndi cat ed gyt RBRMgrrks. Large circles indicate selected peptides
referred to in Table 17 (see below). Figure 4A shows VH CDR2 pepti des;

[ munogenl Bre) POy STaR G ECRe RNfki A A AR BRI SRS £

t he heavywabaicasuwed. i At dye@iacdon PIoR2w pepkhelesd uking bavaiagabpaddgnt response
to the parent pept itAieS in this studgi was 5. 38% gn{? 6. 45% Thr ee nut ant
c

pepti des d¥IBSY IR0 et GvElaY FOF 83 geireact ataycanih HiveY b

Sti mul ati ofid 04w 6 ABRATGH St LE16.0PRARNTHPERL! s ol RbRY i TEpRADEN!
pepti de respohse rates tor the heavy chalin variable region CDR3 epitope
peptides in this study were 7.53% and 6.45% A single nmutant peptide
sequence s f e T 3y _d G erall responses as conpared
to the pa\ri\@'nt E% 2 5 ?‘[f}ié chain vari abl e regi on CDR2
pepti de parent =response-rates in this study were 25.8% and 15% One nut ant
pepti de wpR23Hal publiedionkgiatahesypashtrappichtmns edlicthdr docamzhis cittarimthgeni city
as conpared to.the glgr%nt peptidg [0220] To, denonstrate that the

dei muni zPRRJICATRLALE GREOHAIIOIRATHE by f¢ FisheS/intBeiy/prtpetics TepppRyease do the

bevaci zungh, v /i ; Ladi Las of
Vo ANt BB e P R L R b, e
(ei t her awesdindiveduelly dulidsite tarbicnoeompardtedbgliréfccaté tmsllpuddse a¥hdenab) .

S | dei nmuni zi. tat| h | i ffinity to VEGF
25 Compar SHIQE ey PO b AR aus fechaTBRER G glesarBEaT BT b be-hiichd ot e
293c 18 chlat Sarf{RICBSHicHParShY &@&@wﬁ%&ﬂ@le{i{ﬁi o thé ;@_;gihempéczég@apth\éar iants
were stained with Al exa647-conjugated rHuVl (I'nvitrogen t #PH®143) at

3 nM and gouantientd)i - hunman- kappa- RPE ( Sout hern Bi ot ech
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Cat #2063-09) at a 1:400 dilution. Data were gathered by way of flow
cytonetry usi ng aDakoCytomati on CyAn ADP fl ow cytoneter and was anal yzed
usi ng Tr e¥eard/”sPRBoJo anal ysis program The nean fl uor @STAIse@0i080eNsi ti es
(MFI) nmeasured in this work are set forth in Table 18. [0222] In another
study, the EC50 of bevaci zumab and variant antibody binding to VEG-F was
measured. Antibody titration plots were generated using bevaci zumab and its
vari ants WHATASCRAGMER®®] ugat ed rHu VEG- as descri bed above, with the
VEGF serially diluted two-fold from5 nMto 0.01 mM The EC50 val ues are

shown i n Tabl e Ah%ntiIVEGBREbddyGr YBODINWEGH $indGlgMhddntdNt OF aRttRENGES 0223]
Al'l publications, patents, patent appl.ications and other docunents cited in
this applicati 6B hdHedipvitecaripe radeadspossaosicaredingio k& 1D 83 reti es

for all purpos h @b ison,
patent, patent ?éap%lqﬁpatgl gﬁ%éﬁ@Rgﬁgu ?ﬁ\/\h/\edr)gdﬁdﬂ(}g g Q%t? |'nel"| cated to
be incor porat eChR-Ir bf S:]EQrIDeN@dr(CH)R -L2uapbSER. ID\M@I&(GIR-lIﬁD;SNlmem fic

That vari ous ohIHGES Teelhddsahe St PR AR dairPay bt Pirenge SRHPR and
scope of the i B\ @mohoBt é*&m%ﬁﬁ-'enk of %t%@sél&tecﬂ-froﬁ%n@%? hroVESFTAMd dady or

an anti-VEGF bi nding fragnent of an anti body wh onpri ses CDRs havi ng
am no aci d seqfi¢hd@sltdirlewpl@adiiond3tl6, SE@elIUhNS)X @R@Eﬁ@gﬁﬂ)e,r hgrQn © INO: 4

ot Sea 1 D NS, BRSPS as om0 R SaueToch af BERuiRAs on' koas,

and optional | ypenreiz@mabor ﬂleaﬂﬂb@d}oﬂaﬁ{bljﬂpﬁa@tl ons or conbi nati ons of
mut ati ons selected fromone or nore of Tables 6, 7, 8, 9, 10, 11, 12-1 to

12-9, or 13-16, wherein the six CDRs alto ether have up .to 17 amno _acid
substit ut Pons ée%%%@@&ntlbpd@mae@aue byydingfgagpint Bbary aHBed "hifkab or

the antibody raf, ?&l%&’gﬂﬁ{ ﬂ%nanql% 'ac&{%%agésh&%g dAldirfdto @'?Eq gyﬁg:3 bi ndi ng

fragnent of an an corrpr| Ses avi g amno aci d sequences
correspondi ng {@DBEQ ), B)E&G)D ISO(AUBIR)HHZ) SEQIDING. (€ HIFGER) H2)Q ISEM 6D NO. 5

(COR ). SEQ NG § (BT BB N Gl B (B AL 8
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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CDR- H2 includes the substitution K64Q and optionally one or nore

addi tional nutations or conbinations of nutations selected fromone or nore
of Tabl esw6,20i0/1483239, 10, 11, 12-1 to 12-9, or 13-16, WRETAISR01/98903% x CDRs
al toget her have up to 17 amno acid substitutions as conpared to CDR
sequences of the antibody bevaci zumab or the anti body rani bi zumab. 3. An
anti-VEGF antibody or an anti-VEG- binding fragnent of an anti body which
conpri ses CDRs(GRRiHD), SEQND N(‘)i@(@BR]&B)p@EQ(IDrN@sSp(@m{-m@)tSE(,‘fBH:'IOQNG%NO 3

| |
SE0 1 b No 7 (CFOR asGOdRAVE (Bt Bepw 85 ANGRUGPIEBRLRHEI udes t e
substitutions @ﬁfH@'lﬁ'cH@e‘k%e ﬁﬂ)‘é‘tﬂ%ﬂ&h@ﬂ@hﬁ Xnd)?%l@ran gﬁoeﬁ’ﬂ?r dnk @R &ore

nmut ati ons or conbi nati ons of nutations selected from of nore of Tabl es
6, 7, 8, 9, 10additignal Pautations ercﬁnbloatlollBoiﬁ;utaﬁiws stlectechBomionc ODRwrabf oget her

have up to 17 am no i,d sybstitu ared.t uenc of the
anti body bevaci Ql?}ﬁ%%’afrg ?h]g) zjﬂllzb{)iﬂ/{fg ereﬁn%ﬁ 1@%}??‘3@&@9‘%@&}{“ body
or an anti - VEGraRi yptong afrﬂlﬁ(gaaafsu&fmmn@au ecml CHRGOFRNLSSST thDRs havi ng
am no acid sequences corresponding to SEQ I 3(CDR-H'), SEQ ID NG 4
(CDR-H2), SEQ wmitrydy Heyachrud)or tlsagtub@dmndol(@m LI), SEQ ID NO 7 (CDR-L2)
and SEQ ID NO. 8 (CDR-L3), wherein CDR-H3 includes the substitutions HI7E

and Y98F, sand ' - hnat i ons
of ‘mutati Sne. sonanart b sAEedy o B RAH yoRle PY-AL 8ER ity A | OrT
to 12-9, or 13ed:rﬁpr1W@€]IH{thath% ghhixio GEIRSc@lehogadonespdnding tu[SEQPIALKGaki no aci d
substitutions as corrﬁ)are sequences of the antibody bevaci zumab or

t he anti body r €nPRrE UrabQ I? Nf&rf‘ %@Qlﬁ H@ﬁ@ﬂpﬂﬁg(ﬂ(c@R éﬁ’)aﬁq INEEE6p; ndi ng
fragnent of an d ence
cor?espondl ng %IB%IELgB SE%Dng(%gRBR ?L)% SEQ ?hEKIE)@% I@(M )C‘)‘Jl%é%%q:JD NOSS
(CDR-H3), SEQ CDRND2 Gnql@mhd ubstBEGpr TS5 NOaird ()ﬁﬁm%taug))nandeEledmdﬁél 8

(CDR-L3), wherein CDR-L2 includes_.the subs uton T51A and tional Iy one
O or o adat &1 IR PERIBRSH B Db kAR S o kel op RO S ef ERISHE Y b ore

or nore of Tabges 10, 117 128 t0912 9’LQ>r 13036, Jderbid Be 3 EPRObIIRHEP havthgf @i 17 t he
si x CDRs al t oget her have up t
amino acid substltutlons as cornpared 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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am no acid substitutions as conpared to CDR sequences of the anti body
bevaci zumab or the anti body rani bi zumab, and wherein CDR-L2 in said VEG-
ant i body woesiom@s22aonsi st of a CDR- L2 sequence set fortRCTAIST@0I089028. 6. An
anti-VEGF anti body or an anti-VEG- binding fragnent of an anti body which
conprises six conplenmentarity determ ning regions ("CDRs") having am no
aci d sequences corresponding to SEQID NO3 (COR-H ), SEQID NO 4 (CDR-H2),
SEQ I D NO 5 ( CoFPRE)N1), SEQ IDDNOE @:B}m&)j_&;]‘iQ IBEQDISAWR-H3().CHQ M)N@wed SEQ | D

NO 8 (CDR-L3 wh i t ub t t N3l F d
opt i ongl |y on)e(%IPRTeJ;]r S%égthngqc g ?‘gﬂgﬁgrﬂ)ﬁg &i@l . O"gherﬁﬁtsélfiﬁgns
sel ected from eHR-AR 1ﬂaﬁ@escffle Mﬂlﬁﬁoﬁ H9?E shd ogmoiligly étilevorjngorl ali@itidRa19 and

13, wherein the six CDRs altogether have up am no aci d substitutions
as conpared toanRweqummlasatafnstoﬁmuamtonbmigcthbﬁalmumamiablom of Fblewti, i7body

rani bi zumab, a e i - i ai.d VE s .not consjist of a
CDR- H sequencgd%\g[6 llahl(jjﬁ1 %B@‘gﬁﬁleiel C15% gbtkf ?‘ftl}av?/ﬁ ﬁ]tl body
or an anti - VEGEmiodideibktiaasmits @hpartdas (oo shquihdes Bfﬂféfﬁﬁﬁb&%rs si x CDRs
havi ng am no acid sequences corresponding to SEQ I D NO. 3(CDR-H % EQ I D

NO. 4 (CDR- H2), b@@gzumalw Qle(a@@b@dﬁBI)anlbsr_a@lalbmdovBer(:@:@Dm& 1n§E(§ N4
( CDR- !‘2) f'ind a@&@o@gn ¢S tcon51|’tolpa Cﬁﬁgrﬁj N uence rt in que %? tot lﬂf—9.

substitution op i“Onal Iy “one " or re a PIonA i ons~ or
conbi nati ons of nutations selected from one or nnre of Tables 6, 7, 8, 9,

10, 11, 12-1 tAnkatiOvBOH ahG@bodsheraaiantitVieGE bidGipRBagrhdndgLihaitibody evhigh t o 17
am no acid substitutions _as conpared to. CDR sequences of the anti bodé
bevaci zumab or SQRRIIseH s JAls P%‘H%P@H}%?&ld %?ﬁae%%is@r%pmw 1=, élaﬂ\&O EGF

anti body does C f Q?R)IEK’H eggg g 12 1to
12-9. 8. An an@VE gng@my' or an azr?’[l - VEG- [ ngEFpl) ng
ant i body whi ch(@DRﬂr])s%EQéDW@me&Mngnch&EQdDdﬁOCB (ﬂimréﬁa,e)shar@nrsadpondi ng
to SEQ I D NO 3 -H )., .S I NG, .4 DNOS , SEQ ID
NO 6 (CDR-LI), C?%gﬁﬁ G?Ek%rbgsﬁ? 10%%‘%5 Ci ‘Ei’t ?WT@‘%CBQRB@P n said
CDR- H3 i ncl udegti@n$ Hp&mlﬁaﬂ&@ oﬁ%mnoﬁglgielaﬁéd Qaﬁldnz oPARO6f THVI& 6, 7,
addi ti onal nutations or conbinations of nutations sel ected fromoné or nore
of Tables 6, 78,9,10,11,12- lto 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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8, 9, 10, 11, 12-1 to 12-9 and 13, wherein the six CDRs al together have up
to 17 am no acid substitutions as conpared to CDR sequences of the anti body
bevaci zurmib 20r0/14B223ant i body rani bi zumab, and wher ei n CDRCHRIS2010839009 VEG-
anti body 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-VEG- binding fragnent of an

anti body whi ch conprises six CDRs having am no acid sequences correspondi ng

to SEQ I D NO 3(CIBRRY B, SEQIEQVOB NDR-HODREGAD, NSBQAIR-NG) SHEIRNGY, SEQ | D

i - L), NO, 2 nd NO.8 wh d
CDRHS el ute R B SR PINO o iR B ans b PN & Db Savhepg sad . 7
addi L1 onal mut apjofs ifgy GATH ABKHAAS Aol A dRBRBELRA St LadiBRa or ror e

of Tables 6, 7, 8, 1, erein the six
al t oget her havmutqmlonsoﬂdombmatmna@fdluwioss palentédbftemame oonpas edl'1bdesCDR,

sequences of t t e z b .or .t niihody rani hi zuma nd

wherei n CDR- H3 i al@ ﬁqg’E]Gg ]é?%(gg?v@cﬁ’éeénﬂﬁwﬁghgﬁ ?%(m%%ﬂ%f P&%unence
set forth in TahliRSaclsubstit@tidms - co&{%areﬁrio amR se\éﬁ%ce@aft@%ﬁb&d an anti - VEGF
bi ndi ng fragnent of an antibody which ri ses six havi n @%wam no acid

sequences corrb@‘ﬁ@ﬁdmgorﬁle% q>dy11a|@)b d)wh@E@@IDRfﬁ@ms(a EGP), SEQ

ID Na 5 (CDR l_Bl)itboéEgoesnot . H3SE U celglq rt CD%bLlegl ?g@ |D
ANEf i ncI S suB ¢ 2/3 L,

NO 8 (CDR-L3), in’sal ude uti on
optionally one or nore addl tional nutations or conbi natl ons of mut atl ons

sel ect ed fit.om amendrVBOFantibodlalrlagant,VHEGF 8indihg fidhmdhit of darkibody hdich and
13, wherein the six CDRs altogether have up to 17 am no_aci d substitutions
as conpar ed toCW%eéé@éFE%§h%‘fm$ H@m&rﬂcido%?ﬂye%é%%‘rezﬂaﬂ%ngﬁ 1) laaw Body

rani bi zumab, ag@gmq )ertgqlgr?q{_lj@l) 23} g@@lﬁ)az}@g W@{ﬁ E@ i st of a

CDR- H3 sequenc o es 121766 1 Ananti -VEGF ant i body
or an anti - VEGCDRADNFEDTBRGR@ 1t ((BIR-42) amt SBQAI) MBI &t RR+I3).i weleeseigisxid CDRs

havi i i SE NG, SEQ I D
o 4o 1) ik PR S trm Ton S8, BT Boi oy MR, o
(CDR-L2) and SkdtignNe¥ &Iﬁ@ﬁ)ﬁidﬂgbf miRE1o8E Bel S L &R r hﬂ)@é SeesIddy 7,

substitution YO9D, and optionally one or nore additional mutations or
conbi nat i ons of, fifat 1.dAs! wel2e? e I, mdhreraim ghegix R aibgathtyi hase ep to7]7

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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8, 9, 10, 11, 12-1 to 12-9 and 13, wherein the six CDRs al together have up
to 17 am no acid substitutions as conpared to CDR sequences of the anti body
bevaci zurmib 20r0/14B223ant i body rani bi zumab, and wher ei n CDRCHRIS2010839009 VEG-
anti body 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 fragnent of an

anti body whi ch conprises six CDRs having am no acid sequences correspondi ng

to SEQ 1D NO 3(CORRI B, SEQIEQVOR (D R-HODFESAD, Nssqgmg)%u@m&hmb SEQ |OI D
NG 6 (CDR-LI), EO | NO NO erein sai
DR HS el e PR B PN b IR N TR b A ertpead |

addi tional nut @‘Dl@ﬂ% 1Hélu&é§rﬁ?é ﬁﬁ)rsﬁﬁﬂén SfIO(SQG %‘}1& 8?901& \A};%ﬁé SHmbFOMIRhapr  NMOT €

of Tables 6, 7, 8, 1, 12-1 to 12-9 , erein the six
al t oget her havmutqmlons)oﬂdombmatmna@f thusatioss Betchtte:Cbﬁtemame oonpac el 1bdesCHR,

sequences of t t e z b .or .t niihody rani hi zuma nd
wherei n CDR- H3 i al@ ﬁqg’E]Gg ]é?%(gg?v@cﬁ’éeénﬂﬁwﬁghgﬁ ?%(m%%ﬂ%f P&%unence
set forth in TahiRSaciLsubsiitdtidds &-comParciio @R sfEticed bE iHRQAMb&Iy an anti - VEGE
bi ndi ng fragnent of an antibody which conprises CDRs having am no acid

sequences cor r beysirdingl ot ieSEALEY L #d) whgE@ noptinm34n (ERHINE,  SEQ

ID NO 5 (CDR- Vi SEQIDNO?(CDRLZ) and SEQ ID
NO 8 (CDR-L3), %\%erel nalglé)lo Y&Sﬁ‘? Olﬁﬂ%:l udes the substitution Sl OCaG and

optionally one or nore additional nutations or conbinations of nutations

sel ect ed fila.om amendrVBOF antibodlalrlag@ant,VHEGF 8indihg fidhmdht of darkibody hdich and
13, wherein the six CDRs altogether have up to 17 am no acid substitutions
as conpar ed toCW%eé%—“c@é’H}ﬁamlﬁé a%tSPW9eW§éR%GW§HO§ﬁQ% Nghé i body

rani bi zurrab ag@DR"’[‘H eSE Nblﬁg@d&(l}m)%ll@ I@(f) b| )%_\?_S]?(?tlbq\?@% i's not

tyrosi ne. ant - antl or “an anti - ragment of an
ant i body V\/m ch((élepIr])sS:EQ(lDRéOWa(ﬂDinﬁDmmbSEQﬂB N@c&(é]méiw,omheespondl ng to

SEQ I D NO 3 ( H2) , EQ ID
NO. 6 (CDR-LI), 8@@@@“&&5 ?a( @eﬁé %ﬁfﬁ%ﬂut%e ef}e ?&%ﬁﬁ@ a@ﬁ
CDR-H i ncl udes;ag, |aﬁ@§15t1(9ﬁﬁy SHOSE b d RARicHal ﬁﬁiaﬁgng SFmb2BRondBAF, N31G
and N31M and optionally one or nore additional mutations or conbinations
of mutations selected from one or more of Tables 6, 7, §, 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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mut ati ons selected fromone or nore of Tables 6, 7, 8, 9, 10, 11, 12-1 to
12-9 and 13, wherein the six CDRs altogether have up to 17 amno acid
substi t utwonsitags2enpar ed to CDR sequences of the anti b@dy/usemanswenab or

t he anti body rani bi zumab, and wherein CDR-H in said VEG- anti body does not
consist of a CDR-H sequence set forth in Tables 12-1 to 12-9. 15. An
anti-VEGF antibody or an anti-VEG- binding fragnent of an anti body which
conpr i ses 1&DRs Ahawtirf\E@Riantib@iyi ot ag eqtieVieEB bidingefamnsit ofad antBody WRiddO 3
(CDR-H), SEQ ID NO 4 -H2), SEQ ID NO5 (CDR-H3), . SEQ | D NO 6 (CDR-LI),
SEQ I D NO 7 ( CERRRZYCS Hergnep gCif SRRIANSSS CopfsenasitinedpREQBIL hO: ;gjdes at

| east one subsid Rtmabnsﬁéhﬁiﬁé%{d‘mﬂﬁ?é’ﬁ h@ﬁ@)mlorﬁﬂﬁﬁﬁgﬁb%@

S| OCaE, and SI nd optionally one or nore a ations or
conbi nat i ons o(CIaRtIalt)l&E@IM@&(@RMMM&EQrIDﬁ@@éﬁ (GDR-413), e&he@e;ln? 8, 9,

10, 11, 12-1t -9 .and, 13 erein sl t oget her have up to 17
2 no aci d_ subCPR i ianaddne itshri TR uCa Tfh R P r Rt R 680y
bevaci zumab or pdoRea RffiddaP Yt RAL Bﬂczdﬁﬁmbau@@@mﬂa%%h@s&&%d@omng atd VEGF
anti body does not consist of a CDR-H3 sequence set forth in Tables 12-1 to

12-9.16. An anmom@@abé%tﬁ 60&9 df, Bin 13t to-IVEGM bl haiharpif hegite@PRsf  an

anti body whi ch r| es havi n m 0 cid sequenc res ond| ng to
SEQ 1D NO. 3 (eI 500 7B 38 ?8@@?@?‘%10%8 PEMREE o CBR SRS | b
NO 6 (CDR-LI), oﬁlﬁ@ahﬁ)d\@@ bévi G AR)r tA8 antHo@y kddiDiBal, @Dﬁhﬂ}%}@ln@m BN
CDR-H includes the subsitution T30W T30R or_ T30Q and optionally one or
nore additi onal® ¢ HEGEtigpdicdemsinabeqnsiss oot CRIR-HY |S%§n§f‘e$eé&rgﬁmf¥3@¥ﬁsone or
nore of Tables;§, 41, 9, 10, 11, 12-1 to 12-9 and 13, wherein the six
CDRs al t oget her have up to 17 amino acid substitutions as conmpared to CDR

sequences of the antibody bevaci zumab or the antibody rani bi zumab, and
wher ei n CDR- H AnrangaVidGVEGRb@tytdr oyt dAESE hotdingofingingdnt of araat(ﬂbl@dﬁlwhsbcéquence

set forth in Tables 12-1 to 12-9.. 17.. An anti-VEG- a t| bo nti- VEGF
b1 i ng. 1 agre RETGRC K LIk RadayATHRP eHd OB s emas b sy IR §9:Sci ¢
sequences cor L?IQREI@BHSEQQDSIE@AI @HRHB, SEBROHY:5 (%';'31{ H2) N3 16 GbeH2) . SEQ
ID NO 5 (CDR-

(CDR-Ll) 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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(CDR-LI), SEQID NGO 7 (CDR-L2) and SEQ ID NO 8 (CDR-L3), wherein CDR-H2

i ncludes at | east one substitution selected from Y53F, T58F, A61G A61K,
A61R, AG6IWD 20811¥822B64G, K64E, R65L, R65T, R65A, R65E, amrdTRG20D0/0390d9
optionally one or nore additional nutations or conbinations of nutations
selected fromone or nore of Tables 6, 7, 8, 9, 10, 11, 12-1 to 12-9 and
13, wherein the six CDRs altogether have up to 17 am no acid substitutions
as conpar ed t oségubhceqiidraasbaly hdvaciamhatbhodic hewtalyzumnbizumab tdnd vardrdéibody
rani bi zumab, and wh%r-ei n COR-H2 in s%i d VEGF anti b(ﬁiﬁ/ does not con iEt of a
CDR- H2 sequencEDetiSrprif Viirapibedy focsngt gonystef a {ORAR seapenogseiorht i body
or an anti - VEGE pigdi 791 {4 pggent of an anti body which conprises CDRs havi ng
am no aci d sequences corresponding to SEQID NO 3 (CDR-H), SEQ ID NO 4
(CDR-H2), SEQID NO5 (CDR-H3), SEQID NO 6 (CDR-LI), SEQID NO 7 (CDR-L2)
and SEQ | IP.NO 8n(a@BR/EGF an airan @DR-VHBGT huoldingeisagmentt ehgt argibedy mibedhi t ut i on

|l ected f YO8F. E d opt,i | | it |
mitati ons or cONBPGT CoS B iR e GRS SR B e R T TINQIDT Tabi s
6, 7, 8, 9, 10(CHR.HLZSEQID N&-L(@MR-HSB, SE\QQDeriJo:st(I@)ISJCHS&S@EQ IBINO@get her

have up to 17 am no acid substitutions as conpared to equences of the

anti body bevac(GRkdbl)oPEQHP MQt7 (68K LamrbPEQHRONOSHE Hird Sdi wheopriM3 i n

said VEGF anti . i - . orth in
Tables 101t 0TS SHARE R iEROR ShndingSolrdl s R BRINERIG G LT 1 i D
fragment of an(agnti bady inaDRIHEPHPTD $£6DEDRS, Wavb g CAR-HG, acl il (MegGuences

corresponding SEQ ID NO._3 (CDR-H ), SEQ ID NO 4 (CDR-H2), SEQ ID NO 5
(CDR-H3), SEQ ID NO“®R-BBR-LI), SEQ ID NO 7 (CDR-L2) and SEQ I D NO 8

(CDR-L3), whergiyn t hal BosRSCcHRE ihn@ak i .
substitutions gdgl ecggépgfggw Z)HRBlF ?Ir)lﬁd%yﬁdf?%) ﬁpl—g?%n?% %’%quflglgaG 11%(99D in
CDR-H3 , and S100aGCDR-BBR-H3; (b) N31F in CDR-H 1, HO7P in CDR-H3 , Y99D

|1 COR 8 and S10CaG 1 B 061, 0BRGN i SRIR 1 OOR FB 1 anc
(d)  N3IF in 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-



(d) N31F in CDR-H 1, HO7E in CDR-H3 , and Y99E in CDR-H3 ; (e) N31F in
CDR-H 1, HO7D in CDR-H3 , and Y99E in CDR-H3 ; (f) N31F in CDR-H 1, H97E in
CDR-H3 , WO2DwriSR2BR- H3 , and S100aG in CDR-H3; (g) N31FCIrasapeosp29 Y99D
in COR-H3 , and S10CaG in CDR-H3 ; (h) N31F in CODR-H 1, HO7P in CDR-H3 ,
and YO9D in CDR-H3 ; (i) N31F in CDR-H 1, HO7D in CDR-H3 , and S100aG in
CDR-H3 ; (j) N31F in CDR-H and SI0O0aG in CDR-H3; (k) N31F in CDR-H 1, H97P
in CDR-H3 , andD®L&Qaéades ofbR-ahiibadyveetd@rumsadrchsaninp@dyo e Hebnygtliagn
fragment optionally conprises one or npre additional mnutations or

conbi nati ons of:%%eélfl?%ﬁiwgg‘fsé&lwyfrﬁ ‘YH¥%0or nore of Tables 6, 7, 8, 9,
10, 11, 12-1 to 12-9 and 13, wherein the six CDRs altogether have up to 17

am no_aci d) subghi histf-VaEF aﬁiwmaaﬁﬂm%ﬁgmgﬂﬁﬁ&f% toh€ opAhinRodY
bevaci zumab or the anti body rani bi zumab. 20 he anti - VEGF anti body or

anti - VEGF bi ndintp, fwherpe tite sof CBRaiattpg@herihavep &hl 6, aplted 5 turen Ithep to 13,

conbi nation of subsfitutions select fr (a),t t he heavy chain CDRs
do not conpri sgpgodﬁé’pupg?la\?’ %tpgf)'r %go aélpgg]ﬁp'él%@dﬂtug% ﬁeuWé)a{;QrBﬁéﬁ%CDR
sequences of t h@imcidamytitayacdszdfphredito EDR WR3AERE of thetdRibéBavy chain CDR
sequences of the antibody ranibi zumab. 21. The anti-VEG- anti body or

anti - VEGF bi ndbengcizoaghentheamntibpdy adizmabl ai ms 1 to 19, wherein the six
CDRs al together have up to 16, up to 15, up to 14, up to 13, up to 12, up

to 11, Upéﬁ 0 1@pc B K& CF attiboli o?’antH@'Ekﬁ’c%&digg c%lgm@nt 6{94];151?)%? of QhirdPr O 4

am no acid substitutions as conpared to nces o e anti body
bevaci zumab or td hie wanrtdib ey indandual CRakas nd2northikarathtde-aviztd-adidt | body or
ant i - VEGF bi ndi ment of

fra y one of clai to 21, erei. ny
"hdi vi dual | CORYRLUHE D o b s BRsGgusich ol | r‘?‘%‘tlg‘é‘%’corrpar ed
to the correspgadicNAneRRr 8RANGDSSH, RhibiAigh-ant i body bevaci zumab or the
anti body rani bi zumab. 23. The ant’i - VEGF anti body or anti-VEG- bi ndi ng

fragnent of anti-VEG- anti body or anti-VEG- binding fragnent of any one of
clains 1 2% 21Thopeir-dEGRmgibody 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.

24.  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.

25.  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.

26.  The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
1 to 25 which is an IgG.

27.  The anti-VEGF antibody or an anti-VEGF binding fragment of claim 26 which is
an IgG;.
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i ndi vi dual CDR has no nore than two am no acid substitutions as conpared to
the correspondi ng CDR sequence of the anti body bevaci zumab or the anti body
rani bi zurmb.2084828Be anti - VEGF anti body or anti-VEG- bi mdirag26mwagieent of
any one of clains 1 to 23 which is a nonocl onal antibody or anti-VEG-

bi ndi ng fragnent of a nonocl onal antibody, respectively. 25. The anti-VEGF
anti body or an anti-VEGF binding fragnent of any one of clains 1 to 24

whi ch i s a8hunihe aimti-VBGHazdddaot abady VEGTF Binding aghchi ofdilaigy X6 whiokid  of a
humani zed or humani zed anti body, respectively. 26. The anti-VEG- anti body
or an anti-VEGFnBﬂﬁding fragnent of any one of clainms 1 to 25 which is an

| gG 27. The anti-VEGF antibody or an anti-VEG- binding fragnent of claim
26 whi ch bs28. TROgnAMHEGIVEHD0BPbI E&PQ}ﬁ-V"}ECﬁsﬂbiﬁHﬁhF eI Mgl Rde br agmnt  of
claim26 which is an 1gG . 29.” The anti-VEG- anti body or ah anti-VEG

bi ndi ng fragmehto 88 whirph ineladesfoneloainpge mutaionginghe &h régen thdemcrsase or nore
mutations in tggxﬁfarggkon that increase ADCC activity. 30. The anti-VEG-
anti body or an an i 4 "binding fragment of any one of clains 1 to 29
which is non-fucosyl ated. 31. The anti-VEG- anti body or an anti-VEG-

bi ndi ng f pagnmemhe @iti-MRGOARIboly 6f & ifi-VEOF BAdivwhiftlmchicd e dnoBEclaimdTor e
mutations in the Fc region that increase binding to FcgR 32. The anti - VEG-
anti body or anl&g? Webrs ppwrdicesyleticdgnent of any one of clains 1 to 30

whi ch includes one or nore nutations in the Fc region that increase binding

to FoRn. 38 Thee 8L veXECHymBH] BPSY Rl vRe@aRhiinYEERh(liag oht 8pERAks Of any

one of clains 1 to 2 i ch includes one or r tations’in the Fc region

t hat decrease ABCE) adidhvintlydesdhe of hwranutatMEGH thatc bagyn that marcaset | - VEG-
bi ndi ng fragneBt of a@ygﬁne of claims 1 to 34 which has, other than said
one or nore mPRAMEHE FO¥RvH sequence

32.  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.

33.  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.

34.  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 Vi, sequence corresponding to SEQ 1D
NO:2.

35.  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.

36.  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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corresponding to SEQ ID NO 1 and a VL sequence corresponding to SEQ ID

NG 2. 35. The anti-VEG- anti body or an anti-VEG- binding fragnent of any
one of clwDre10114822334 whi ch has, other than said one or PEDAS2M0302DNS, a
heavy chain sequence corresponding to SEQID NO 9 and a light chain
sequence corresponding to SEQ ID NO 10. 36. The anti-VEGF anti body or
anti-VEGF binding fragnent of any one of clains 1 to 34 which has an
affinity that «stitbdghatiag2a0if @lqdergeeatrespohtiiap té BEQADX NOL k yndof Vanant i body
havi ng a VH sequence correspondi n% to SEQ 1D NO1 and a VL sequence
correspondi ng PBIUSERS qopyerpangdingde SEHD N3~ VEGE anti body or anti - VEGF

bi ndi ng fragnent of any one of clains 1 to 34 which has an affinity that is

1.5- to 5@7fol ¢hgnaateiGH AamoliPer &d-VEANbiRding FradfchOidyy RaY bP8lafndEaVY
chai n sequence corresEondl ng to SEQ 1D NO.9 and a |ight chain sequence

correspondi ng to34sEchbana aff@ity 3t isThé- teril-fold=gratanthiab duhyafonitaef a0 VEGE

bi ndi ng fragnent ..of, claim 36 whi.ch has a 2- to 30-fol r r, than the

ot finity of antiees SagRaeRy S iyt entdorrns R RERIE NG Y o o 1
and a VL sequelngg hoilsegrdtageshonddmdd SEOMDANOIY. The anti-VEGE anti body
or anti-VEGF binding fragnent of claim 37 which has a 2- to 30-fold greater
than the affinity of an antibody having a heavy chain sequence

corresponddng T8C SEoVEGRmthodnar antj-VERE kinding Teemgairiclasy Jeshishdrng to
SEQ I D NO 10 40 h [ 1Ntk e kndi agnent of
any one of cl aIQITtE? 3?8%%%@%%t,e yg&n%ert ein 1?‘??282%#?@%? ?{g‘ggg ?relvg%ﬁ enf8§ KDas

anal yzed by a biresposding toAdEQ TRDEN@ritand BGRscgntndo edirepondingite YEGHDLI ndi ng
fragnent of an le/e of claims 1 to 40 which is purified. 42. The anti-VEG-
anti body or an QYEGF bi ndi ng fragnent of claim4 1 which is purified to at
| east 85% at |east 90% at |east 95% or at |east 98% honobgeneity. 43. An

anti - VEGF3ant i paeynV EGF &fHblody/ E&nt@\@_@ﬂﬁn&ihé%ﬁ%ﬂ{feq{ﬁf Amat WwRieH Yay¥i ch

conprises six conplenmentarity determ ni nfg regrons ("CDRs") having am no
aci d 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

40.  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.

41.  The anti-VEGF antibody or anti-VEGF binding fragment of any one of claims 1
to 40 which is purified.

42.  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.

43.  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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sequences corresponding to SEQ 1D NO.3 (CDR-H ), SEQ ID NO 4 (CDR-H2), SEQ
ID NO5 (CDR-H3), SEQID NGO 6 (CDR-LI), SEQID NGO 7 (CDR-L2) and SEQ ID
NO 8 (CDRvO3p10/mMB2Bei n t he heavy chain includes at | easPCOAS2610/039029 ut i on
selected from A61F in CDR-H2, AG1lE in CDR-H2, A61D in CDRH2, 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, K64S in CDR-H2, K64V in

CDR- H2, K64Q i K6@Bm: EDR-BEHN64 Y iCORREAR, R65® in (TIIEDH-2L-IR65R615E|UH4HGDR H2,
R65N in CDR-H2, R65S in CDR- 50 in CDR-H2, R65K R651 in
COR 12, and YOBART it EBR-FE: R&SH i DRoHA K9 b HeCBR-HorkS SR, mut at i ons

or combi nati ongg 9(2 e PR SR i eiRd H R@SHHECIQR H@raﬁd §losTaRIcgsR 13,8, 9,
10, 11, 12-1 to 12-9 and 13, wherein thé six t oget her have up to 17

am no aci d subsid opticnelg oaﬁsommpaaldénhond @Dﬂl@m@nmeanns dfematationzody

ant 1< VEGE. bi naHG o BORERE PRt &) TR Wheq eith N bl T RE Gk e

al t oget her haVﬁleLéB( CQR%@ltogH@hérQlaié up WP Wp1t Qmﬁlﬂ),acwpsubﬂltﬂﬁonslb@ chb@pdréd t8!p to 11,
up to 10, up to 9, up to 8, up , Po4amno

aci d substitut C&?ssease@@srpﬁthé@ntlbpmvg@qum&@rstﬁvaﬁnub@éyamlblmmb bevaci zunmab
or the antibody ranibi zumab. 45. The anti-VEG- anti body or an anti-VEGF

bi ndi ng * 180meRhe o SIRIMARGBL oPLALM A CNREEL AR AU TR has no

nore than t'hree am no aci Ions as co e correspondl ng

CDR sequence ofvhtin tbisixOORs bE@@ﬁ:heZtha@éoup %616, Tpeo B.‘ntwp YEGruetatlisbaglio or an
anti - VEGF bi ndi ng fragllment of claim43 or claim44, wherein any i ndi vi dual
CDR has no mor &24WaA 1w ©mthap i P.drsQifs 1P fQT i BrQ 6alP EommParBde t gmitR

correspondi ng DR %@Hﬁf&ﬁ? a?éor#léhze%t@?ﬁ%¥ Revacirz boﬂ%&e\;ﬁgﬁuﬁﬁb o7 VEGF

anti body or anti - I ndi n ment of ny one 0 to 46 which
is a nonocl onatheaamtlbdncbdtymﬂ»nzumabantl - VEGF bi ndi ng fragrrent of a nonocl onal
anti body, respectively. 48. The anti-VEG- anti body or an anti -VEGF bi ndi ng

f ragment any. one. ai 43 to 47 i.ch 1S human or .hu
ant | body, Tr “annaRe-SEEETReY ApT PGV Brde ReR R R T P
anti body, respegtynebii-any individual CDR has no more than three amino acid substitutions

as compared to the corresponding CDR sequence of the antibody bevacizumab.

46.  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.

47.  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.

48.  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.

49.  The anti-VEGF antibody or an anti-VEGF binding fragment of any one of claims
43 to 48 which is an IgG.

50.  The anti-VEGF antibody or an anti-VEGF binding fragment of claim 49 which is
an IgG.
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49. The anti-VEGF anti body or an anti-VEGF binding fragnent of any one of
clains 43 to 48 which is an 1gG 50. The anti-VEGF anti body or an anti-VEG-
bi ndi ng fwagriseB cl ai m 49 which is51. The anti-VEG- &aTiusealy/084024n
anti-VEGF binding fragment of claim49 which is an 1gG. 52. The anti-VEG-
anti body or an anti-VEGF binding fragnent of any one of clains 43 to 51

whi ch includes one or nmutations in the Fc region that increase ADCC
activity. 5b63. TheaahMEGIELHibady bbadyntoVEQT Binding iaGhehi ofdlaign 4-ayiokid  of
any one of clains 43 to 52 which is non-fucosyl ated. 54. The anti-VEGF

anti body or an®af2 VEGF bi ndi ng fragment of any one of claims 43 to 53

whi ch includes one or nore nutations in the Fc region that increase binding

to FcgR 5§3. Tirge af- VE‘(EGEmﬁ)eay BRgly a - vaGERhdnYEFEmRhneH anY ohE %Eé‘lﬁﬂﬁs of any

one of clains 43 to 53 which includes one or nore nutationsS in the Fc

regi on that inds éaé;]eWblchdncrigdetwnEoRmut%@nS hde Hatr¢giarEBaEt matcapodDCer an

anti - VEGF bi ndi n[g,fragment of any one of clains 43 to 50 which includes one
or mutations i AATRY Fc region that decrease ADCC activity. 57. The
anti-VEGF anti body or an anti-VEG- binding fragnent of any one of clains 43

to 56 whi 6h haThe eith&EGHanibsay dr aentPVBOW Endit fitap@idst ofanyldns efcleihee
corresponding to SEQ I D NO 1 and a VL sequence corresponding to SEQ ID
NO 2. 58. The 4htq 53s/|¥19ﬁhd$1{191b8@9536?te‘ént| -VEGF bi ndi ng fragment of any one
of clainms 43 to 57 which is purified. 59. The anti-VEG- anti body or

anti - VEGshi “d'rHQaﬁtE @W&mﬁ%& bﬁhﬂéﬁv@@hﬂc nalﬁ ghlfeh%% an? oﬂ& of E@fhs 85%
at | east 90% at least 95% or at | east 98% Ity ;

ant i body-drug édnj tyahehdoeipddsonagr mmr@mhtaﬂbfﬁﬁﬁ thﬂchyli)ntbat mateaseVEG:

bi ndi ng fragrre t according to any one of clains 1 to 59.6 1. A

phar naceut i cal Hgde ey lgn conprising an anti-VEGF antibody or anti-VEGF

bi ndi ng fragrrent accordl ng to any one of clains 1 to 59 or an anti body-drug

55.  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.

56.  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.

57.  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 Vi, sequence corresponding to SEQ 1D
NO:2.

58.  The anti-VEGF antibody or anti-VEGF binding fragment of any one of claims 43
to 57 which is purified.

59.  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.

60.  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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conjugate according to claim®60, and a pharnaceutically acceptable carrier.
62. A nucleic acid conprising a nucl eotide sequence encodi ng anti - VEGF

ant i body w0 20rwi483BEG- bi ndi ng fragnent of any one of cl CERES201003®39 and 43
to 57. 63. A vector conprising the nucleic acid of claim®62. 64. A
prokaryotic host cell transfornmed with a vector according to claim63. 65.
A eukaryotic host cell transformed with a vector according to claim63. 66.
A eukaryobl.c hasthagehdeugodicompogton corepigsa iheVRGH aoibbdieosatiéRGE of
claim62. 67. The eu aryotlc host cel |l of c ai m 66_whi ch |% axgannallan
host cell. 68. PRdHg Fﬂgaleaf GSPEHRE Ty e iof GAers LR PhOTRP Biidg

bi i ng 1T 20T B SAORI 1060 i GG pRGG, RURLYAPLE|aRtercel | of

claim66 or clal 7 an recovering the ant ti body or anti-VEG-
bi nding fragnent anti quy 69‘.‘ A nmethod of treating cancer, conprising
admi ni st ep?.ng Bougldieipadh C@apmmg a nclpesaty Sﬁ@@ne@)fenc@dtﬂgeanap‘éﬁﬁ‘f@aandy or

ef fecti ve anount ant nt i -V r agnent
accordi ng o ST et 8 G oF M bR 8 Tgar o
according to claim60, or a phar maceuti cal conposition according to claim

61. 70. The nenhadtidlombaking @R, nished &iidiof fleincancer is netastatic carcinoma
of the colon, netastatic carci nona of the rectum non-squanpbus non-smal |

cell lung _cancer, or netastat egative breast cancer 71. The net hod
of claim 99, mﬁérrek%ywreh%@é?ﬁ%leﬁraqs R Vth AmYRSIRS aRetdiogde FlamBOp. | ung cancer
which is unresectable, locally advanced, recurrent or netastatic. 72. A

met hod of ¢§reaf éiﬂlaﬁz%ﬁc h@it%l‘?%ﬂﬁ&h&'le%rwi@l?g%Q&B@édc@r@hngct‘amlm%3ng
adm nistering to a hunan patient 1 n need thereof a therapeutically

effective amount of anti VEGF antibody or anti-VEGF bi nding fragnent
accor di ng6é.o anyeubaryobt hestarirengdineases®, exaresatircinboldgtidy seguornjoliglatre 62.
according to claim®60, or a pharnmaceutical conposition according to claim

61. 73. A peth reat i e | Si adm ni stering
Lo a humad pat {00 s e S e FRTRL AL BT ot o
anti-VEGF anti body or anti-VEGF binding fragnment according to any one of
clains 1 6% 59A raethaahbf pmdycnig ag -G lugaibedgaoc antd Vg R lendingifrgt@nt, or a
phar maceut i cal QSi ti

cornp 1sing;: (a) culturlng the eukaryotic host cell of claim 66 or claim 67 and (b)

recovering the anti-VEGF antibody or anti-VEGF binding fragment antibody.

69. 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.

70. 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.

71.  The method of claim 70, wherein the cancer is non-squamous non-small cell lung

cancer which is unresectable, locally advanced, recurrent or metastatic.

72. 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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according to claim6l. 74. The method of claim 73, wherein the i mune
di sorder is rheumatoid arthritis or Grave's di sease.
WO 2010/148223 PCT/US2010/039029

73.

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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