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ANTI - VEGF ANTI BODI ES FI ELD OF THE | NVENTI ON [ 0001]
This invention relates generally to anti-VEGF sel ected

w@elogpesité de sequences and anti bodi es with benedT/obzi08/013248

properties for research, therapeutic and diagnostic
pur poses. BACKGROUND OF THE | NVENTI ON [ 0002]

Devel opnment of a vascular systemis a fundanental

requi renent for many physiol ogi cal and pat hol ogi ca
processes. Actively ANIWVMEGE ANTdBORIES as enbryos
and tunors require adequate bl ood supply. They satisfy
this need by produci ng pro-angi ogenic factors, which
pronote new bl ood VESBED OP'TAL I INVENRIONPI 0CESS
cal | ed angi ogenesis. Vascular tube fornmation is a

conpl ex but orderly biaological event involving all or
many of000hkThisiinvsating reletspgeneaglhEiedmting ECE] selegted polypeptide
( ffer
CEGTARE Jhd AN BTGB ARpESR: Bl LB o and
f@a@kﬁﬁéﬂuhxka;structures c) vascular cords then
under go tubul ogenesis to formvessels with a centra

lumen; d) existing cords_or vessels send out sprouts

to forn1secondaﬂ#ggéggggéﬂﬂgﬁﬂﬁiﬁElﬂﬂﬂﬁgﬂggﬁﬁIar

pl exus undergo further renodeling and reshapi ng; and

f) per [%@@P%O&bbﬁEntQﬁl al Vsl & @%Hﬁ'staqgncﬁ&n&ﬂzgq@(ﬁnfeﬂfem for

endot hel i t ubes, providi ng nmai ntenance and
ey physrologinalcnid patholagitah processsel dctively lgraringdissues such as

eeye B8 Rerstoatiie g pEuan Sl “FhSCsar S afisderd by
oﬂﬁ}ﬁngﬁﬂf “Angi Jf%hl OdBt,orsthgféH RORRILHA bfrod VebskD Bfiation via a

zi e P. A Nature Reviews
Gerﬁ@qss ¢alledarpigengsis. 2U@s_t)ﬂar mqh@afpgngﬁlorss a&ompé@h@woquﬂrly
{)B%fcal %\;%1% %r}l}/% vm%gﬁggrg)ﬁ% IL)g 81?3’1)%1 rrp g stetps a) Endtolg]hehal cells

p(@tdw glidsiate fbmaxisting 0% o@ﬂﬁiﬁdréﬂidﬂ@frﬁm prog&sitor BENIBRECS
solid tunors and netastasis, atherosclerosis,
g HE 8Rd sPalesasie foraseord-Ike siHeUETRS), Vaseilansasds then undergo

' t%{xl%gée(?eg sQ8 forn 1 R0 %ﬂ{a &%%\c’lf‘ﬁlﬁlr@naﬁ) gb&ﬂ%s@o?dss&%s?e?s send

proli tive retinopat
rcﬁtt|spmapaitb)forrage:oméhratwesbemaeppramnd&gmﬂaﬂatple»ms(LMYE))g,o further

neov scular | auconm, nmun of tran planted

CERaEiT P RS Sna OPar SdeBleTial ¢l 8% rrnied to Sncase the

aéﬂdhif}iehhlstub grcﬁﬁtﬁh Aditendneb Kﬂ@ﬂloﬁhla@éry furktioBS & the vessels;
Chem, 267:10931 10 34 (1992); Kl agsbrun etal., Annu.

mmh c@l&g/@pbldmga&r@ms Zagsn(ad_]gglp)llanaﬂ,dsnmlnmusﬂe cells for larger

d at |
SR SRR e s R o S et
eld6gan, Bnll. BAK blodpief, WAIAC BlanlPe Weplews ek @94)51 30 (2002);

1625-1710.
Lubarsky, B. & Krasnow, M. A. Cell. 112:19-28 (2003).

[0003] It is well established that angiogenesis is implicated in the

pathogenesis of a variety of disorders. These include solid tumors and metastasis,
atherosclerosis, retrolental fibroplasia, hemangiomas, chronic inflammation,
intraocular neovascular diseases such as proliferative retinopathies, e.g., diabetic
retinopathy, age-related macular degeneration (AMD), neovascular glaucoma,
immune rejection of transplanted corneal tissue and other tissues, rheumatoid arthritis,

and psoriasis. Folkman et al., J Biol. Chem.,267:10931-10934 (1992); Klagsbrun et
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[0004] In the case of tunor growth, angi ogenesis
appears to be crucial for the transition from

whypenpiesi a to neopl asia, and for providing PCT/US2008/013248

nouri shnment for the growth and netastasis of the

tunor. Fol kman et al, Nature 339:58 (1989). The

negviame.uRer Phpdiolofi3:all 7-G38 (199d )1 andoBaraed As "Vascmtmqlalnsreesea " In:
owm.h advantage rqlj feratlvea aed

CesthshioRey b DEHEr gsea% arﬁlg&a}mrg}a%e@?% lintworth GK,

Sédggbﬁd @Iaﬁrana(marealﬂekkwpw 1991), @Bqlaaé qr7ghe _On' y to a

size of a few cubic mITingters e to the distance

f rom alP804labi the cagei dfitamyr gresah, aagd)genesixmppsamyo be crucial for the
dor nant thou further growth and dissenmn

SRt AP st ne e it BaH U BB RChT s erowth

L ARGHRGERS the RIRHOBAEMAR e AR NG 389! (1889)aIThe

cells, which proliferate and mature into new capillary
bheoyasculasigation alifvestbe hanwrycetlo torawube @cgﬁowésa;tylaatag@and

I t r nma
Shtp Pty Rt o il o 3h B el oa s Dintafyy Bedins as a
NEh @S hbdrtdht teMBYhi€etdrSproReet ShRGoY size @ffhrﬂ'eﬁ)l @ibimﬂhﬁﬁters due
been observed between density of microvessels in tunor

stedh¢ distanemfopaavaiahle %mUar\ydledfﬁ rang llecpatstayasherarang vithout further

4 ra%%nci_’l&ésael(r}ﬂgé%e rfof_% qg petrlv\ﬁ o(fme;nc eotm%%gl'g{ c%%lhin switch to

1hé andiBgehic phatyipeas iadiivatd erlothdlianedls, &ﬁ&h%@hﬁﬂeﬁe and mature
(1992). The preci se mechani sns that contral th
ARt pyesmllanyiblead yessehot These mew}ydf@r@% b@odty@*@sel&nqt gnly allow
¥4

e e el By ARTVRESHhAY AP M o SR aMBSTnb B ke
s:tecasiuhlaatdxrrsofémeltai;tam tunicoreslig. FAb(bmﬂJIrnglyl\latcoNbldtlon has been
1( 1): g 1995 OOO The process .of vascul ar

SRFEIVE Il?ﬁtme éle{lg é Hfjmic %Jﬁﬁﬁe 18&um€%se&td9%s and patient survival in

Stbr@ﬁk‘t thkRPhs REITRE I QivefPb@EHSors. TG ANEr 3L N.9hol J Med
factors produced by surrounding cells, have been shomn

t 24 gl Wlo; Boradlier bbr miceai400hl 20pt 14i (18929t Mawghiarini et al,,

ration nce i.nto cord-1i estru ures
Bl ) B P 0007 TR v oSt i alpEeGiaesnic
hagtdhae Aot Weltihddr@dod@dut 8s b&llevE@ ela® hedva¥Ql1x@shtion of tumor mass
stinmul ati ng angl ogenesi s and in_inducing vascul ar
pepytisdpm thgnet palapeg of amuliitudepipmeiogemesis stingulatopsand inhibitors
[ e loss of even a single
\;é%ﬁ&efnl X}F’gﬁeggg ){1%7 ?E?er%pyom c lethality points to
an irr@pdscthdbp@ceslof vpdcaye debslopiest if aghtdy régnlatdie To date, a

devel.opnent _and_di fferenti t| on of the vascul ar .
SyEuaH pumbﬁé?ﬁﬂapis ARy peis fagwrProdiosd by spgunding

re%% ARk bedn m%%qeélﬁ%@ HiPRrAR2AGH a,;rﬁﬁifemt B, ﬁlvgrgﬁén and

and intraocul ar disorders. Ferrara et 'a ocr.

somtfacen"éh entyEGH- iRNAricsiress ef @eprmpie dasbylat hedmhqelmﬂ gtcy«vth factor

O rinejlg %ggg( ﬁn% t?\ig% akc?cgggmvg{' nasﬁlmq_ﬂwnglogenesw and

ﬂtlﬂ&ﬂcmgzﬁas&@lmg rfrﬂaﬁ@imy R e B4, Fhdo&AREST18RRS5 (1997). The
53:4727-4735 (1993);
finding that the loss of even a single VEGF allele results in embryonic lethality points

to an irreplaceable role played by this factor in the development and differentiation of
the vascular system; Furthermore, VEGF has been shown to be a key mediator of
neovascularization associated with tumors and intraocular disorders. Ferrara et al.,

Endocr. Rev. supra. The VEGF mRNA is overexpressed by the majority of human



Mattern et ah, Brit. J. Cancer 73:931-934 (1996);
Dvorak et ah, Am J. Pathol. 146:1029-1039 (1995).

WO 09073160 so, the concentration | evel s of VEG- PCT/Eym®08/013248
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fluids are highly correlated to the presence of active
proliferation of blood vessels in patients wth

divatees éxandned. oB&rkmanse hend. @inelmesaddr.¢53-169 19938, Brown et al.,
Aiello et ah, N . 331 :1480-1487 (71994).
e PAdieD, J6RR] BRORSroYBIFALLFaide Rehe s 47274135 (1993);

I f
SRkt Ol Mg g Gl ORAREHR 4y ol
| M6eeBE29- Eﬁ!@t(ﬂlﬁﬂ)ﬂol Vis. SCI 37:855- 868 (1996) .

0007] . Antij - VEGE neutrali.zi nt| ies su ress t.he
é,r owt L[(’Qf’%]a b rf@tcynﬁffntm% in gyeflads aredyighly

: . ;
TER L f"*%&%%?&f%%@%s%%%@f“?fl% sl 4 i

edh,abd’u,c a0el otlesr iRbemiblateBRtindHBBies. 18%;)0 etld®| Nyknght J.aVed.

S o Qoo SuRBemtors et e Je Dokl I lagatizagion of

A EBFAR chorofA Kb SvaRul & mebes A RA Mlected b AOD! Wopez e

(1996). Therefore, anti-VEG- nonocl onal anti bddies or
ot/hdnvesh Gipbithadmel. &fs. \YEGQ7£661&68 (h?%)pr om si ng

candi d tr eat.nent variQ )

o LobB T ARliaU RS E R p ot Rder BRI Bl g variety of
desfdr Ratbr cERlinexanide mitd (16 811, 48R BBLisaNEA4 (1993); Warren
January 14, 1998; and in 8/ 45331 and W98/ 45332,

bestdh. fublin. Jeast. 05118811 798 (19999 Boreptedmate! eheCanrer RegsG6:4032-
PIRDEE AR TR 195 Sen 9Provel o008

t heabculBmtaagiogehesiCialmodutd of ischrpte fetineRGyoBR. Malinsised &l., Arch.
cance And bevaci zumab i s bein

[l 1 .
b S hIRP o0 b b T CROF eRengelonpbantibodics or
t 5tﬁ@tt iR df‘%@g? ABES are '?)g#\llﬁgfﬂgod%ﬁdgih% QO] th F2&ment of tumors

anti - VE ant I es, anti ant | es an
amtdi vaiop2 1mrabm}dadn@szawudaralhsmddm oSuch axtithodies arel desckibed, for

for e anﬁﬁ) %11;?@[8 %gﬂ%ijagf%}’ lﬂl\gjkﬁ%@ dmg\g’i)%%%ﬁ%and

(WMS&%@T b&HPubGHet @tonertsT 1 9002 ke R4t @'E*Gf’gﬁlbodles
Application No. PCT/US2007/ 069179, the content of

t bfe@elzmtabmas dpen apraovesinyy the &FD¥x ﬁmess firycombioatyar witb@

. OF, E 0009
Tﬁlemoﬁheé# [ eeﬁlené?e nc“ahécéigr%r%gc gﬂ 0Ie%é%eﬂ¢g§a Ligg ngl}ﬁ-amall cell
URIES chitef @S CLOY1Ahd Aeasihigfiabof baitiiin GFaté(ﬂlld mafy 88going

are provided in the invention. For exanple
afttnied dals Fstiragling| ¥aniqus\garger dpd igationggnent t hereof s

provi dg@O?r@%{& Rt t\h@(}ﬁ %ﬁlp&ﬁié/s, Qﬁ}Wrb F gr?‘tlbctJdXesdxgsantl-Nrp2

sel ect
antibodies are also known, and described, for example, in Liang et al., J Mol Biol 366,

815-829 (2007) and Liang et al., J Biol Chem 281, 951-961 (2006), PCT publication
number W02007/056470 and PCT Application No. PCT/US2007/069179, the content

of these patent applications are expressly incorporated herein by reference.

SUMMARY OF THE INVENTION

[0009] The invention provides novel anti-VEGF antibodies and uses thereof.



(1) an HVR-LI conprising the am no acid sequence of X
X2R X3SL wherein the HVR-LI conprises 1, 2 or 3

wa@soiied i ons in any conbinati on of the foll oRETIYS2008/013248
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positions: Xi is Gor A, X2 is Vor |I; and/or X3 is T

or R (ii) an HVR-L2 conprising the am no acid

sequen[d10f ADABToA of SAQVIHGNahtodidsiaré profiletiMiRtHe3nvention. For
conpri sing the am no aC| d se uence of SYKSPL (SEQ ID
Nexapple,@antibedythirt pipdionpECiong fragmeantherodés mrowded wherein

SHUhTGSIY Lo rﬁgisﬂﬁi\oﬁggléged\po&) (v) an HVR-H2
o<

conpri si e am no aclid sequence of GAl WPFGGYTH ( SEQ
I D NO @) . armlall\(Rz—l)l campiivirRgltBe arminpracid sequétve of ;DGR X3S

acid sequenc RVWT WAMDY (SE I D.NO 3)..[0011]

| n anot her @HFW@ inl CORPTESE Y- ¢ ARS SWpsHgRions in/piey

or a fragne r

anti body coﬁ%ﬁ@g{sﬁp% ?’ér@%@gﬁg%%ﬁé‘ﬁg t Aé %l(?nlsn\c; orl;
acid sequenmmd/oerSE(Ibﬁ{J\IO 1, (2) an HVR-H2

o e BV R AR R S e S5 B Bl s

NO 3 (4) anN@/& LI conprising the ami no acid sequence

of SEQID NG 4;" (5) an HVR-L2 conprising the am no

aci d s@guenseH3fR-EBQonprisDgahe amiho(®)d squend-dfSYKSPL (SEQ ID
conpri si ng am no acid sequence of SEQ ID NO 7.

[0012] In a %)er enbodi ment, an antibody that binds

to VEGRvpr %H\@'ﬂﬁ%nﬁﬂ?&[@qﬁe il 2d §@fhend & ISGSWE (SEQ
ant i body cogrl ses: an HVR-H conpri si ng the am no

aci d sequen NQHQEQ I D NO1 ; (2) an HVR H2

conpr i 6} o?ﬁ!rgml%etﬂg So z?c1d § Qengg %E%(P%EGYTH

an HVR: H3 conprl Si ng acid seq e Of

NO 3 (4) an(sw{]DIN(oQDrpamcsl ng the am no acid sequence
of SEQ I.D NG 5; lééé an HVR-L2 conprising the am no
aci d sedlenddHyR-EBgomprimeghe amineacid sequenee of

conpri si ng AR f-\SEQ I D NO 7.
[0013] In air}lgfﬁer egb“g 1:\/frir)teﬁr?lt Eﬁg\rlltel ody t hat bi nds

to VEGF or a fragnent ther eof i's provided, wherein the
| i ght (¥4l hinvanotladsleebddimednt, apompibpde that himdsim MEGAcorch fragment

thereof is provided, wherein the antibody comprises:
(1) an HVR-HI1 comprising the amino acid sequence of SEQ ID NO:1;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:2;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:3
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:4;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:6; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:7.

[0012] In another embodiment, an antibody that binds to VEGF or a fragment
thereof is provided, wherein the antibody comprises:

(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;

(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:2;

(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:3

(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:5;

(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:6; and



sequence of SEQ ID NG 44 or SEQ ID NG 45. [0014] In
anot her enbodi nent, an anti body that binds to VEGF or

wa@2dopagarent thereof is provided, wherein the aPCT/AUNVEBE#H013248
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anti body conprises the heavy chain variable domain
conprising the am no acid sequence of SEQ I D NO 43,

and t hg)landhVRdlBa¢commasingabe emionadia sequeped sESEQ B NO:7.

am no acid sequence of SEQ ID NO 44 or 45. In yet

anot he di anti - VE nti body copnpri.ses

e nolanf IR b TPt eripg s o A besep oG P LR f1g: fragment
afpleftof ?s%%@ﬁ@l@d Qfher&il thei de: cﬂg’in v%ﬁgbﬂe I?l%rﬂahgwmmb Ehe amino acid

vari abl e domai n conprises the amno acid sequence of
SE@JG:I[OeN@SHQ ID NGQé¢ carddihEd Ned6di msnt the anti-VEGF

22%??@&3?%@036‘%%1 Pngea})\é,@fpgﬁ 8d¥)f a %@ld? ) @jgbr a fragment

aihdrdoP 8 PrbGildkd, Glsiréin R APV e GHOARILBA ¢ emgh%gshé H&Vty chain
am no acid sequence of SEQ I D NO 45. In cerfain

eviypdiendamain campnsaﬁgtthrearmbo\aeldaaqwma |0é§EQsIDaNO 43, and the light

O R R P SRR FoRbaco SRR or o5

Fm yeb @fidtherodmidcidient, thefahBWEOF antiBo@Nenepres tH¥ahvy ERdn
antl body i s humani zed. In one enbodi ment, the anti bod

i waripbleedomain comprising theeamiaaiveidi seawnce af SEQIR) Ng:43, and the light

pa{aﬁﬂ %}uﬁ)ﬁe &(ﬂﬁalf‘l 8&%}(}3{?&3? gr%ﬂreone?c?d u? %es e %\ﬁb’i%s In yet

sequence ynucl e |ng

azm()tl&fr ehhﬁdﬁbmt ethaahti MEGE antibody Rogpridesihe ihea\V}GdHalrﬁﬁarlable
vectaors conprisjing the polynucl eagti des and host cells
cERmpRinSPRpTIERE thedmmoscit seﬁh@qe&i SQ B NG:AS g the light chain

t I t er
R R R E S C R AR U
maki ng[(}i)ﬂS]aht cerMiGEmbedimbodyariysofahs eb@icamtitiedies E@rmonoclonal

exa a net hod..conpr.i ses, culturin e.host cel
@dXOH}j‘PI{‘q IReodiment; fheanfip Yewﬁpgggpgcﬂy fragment selected from a

pF’iB’ PY61-sAt 4 escFO C&QFM ) tesenfdt] BPSHe erﬁ‘&ghfnéﬁtl f’}fe' dh¥ibody is

the anti body.” [0 17] I n"one aspect, a nethod
dh:ure@rtlzerdg Intpae pmé)gém@t,dhe MEdRdyns hubiol bgyet ahothanmhbodlment,

ded
o dPE oo gt PR ERO URBotg 6 B e sy ork
MQendéondl tions perm ssive for binding of the

anti bodoi/9 to VEG-, and detecting whether a cong)l ex is
f or med[19dphBelnudeotides epenesy ofelaEabaye astibodies are provided, as

E@gan et %rs 5591? ?qgéj?cﬁ%gm%éo%%%s el &stt c@lgsl c\é%%%%e% the vectors

64 ca
t dmetha i veati o H] mcme:rmleﬁéntt the hamdeil\{E&kaayﬁticb ddynother
ses heavy chai n var abI e til?mal n nprl sing the

hesienty thsckaLFRIES C Ié‘éee dogmakina rgheti- ¥R
Vﬁ{tib%mf & 4UTBioVide@MBbt Stdithle, a method comprises culturing the host cell

under conditions suitable for expression of the polynucleotide encoding the antibody,
and isolating the antibody.

[0017] In one aspect, a method of detecting the presence of VEGF in a
biological sample is provided, the method comprising contacting the biological
sample with an antibody of the invention under conditions permissive for binding of
the antibody to VEGF, and detecting whether a complex is formed between the
antibody and VEGF. In one embodiment, the method comprises detecting VEGF-

anti-VEGF antibody complex in a biological sample wherein the amino acid sequence
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the am no acid sequence of SEQ ID NO 44 or 45. In yet
anot her enbodi nent, the nethod conprises detecting

WO/BiBROZI60 - VEGE anti body conpl ex in a biol ogi ceCT/Bsavps/e13248

wherein the am no acid sequence of the anti-VEG-

antibody conprises a heavy chain variable domain

cofithé antl-WEGHhantibsidn compiisesetgpaey chain fvaiSiile HémAQ cbprising the
and a ljight chain variable do r|S|n the amino
Ango geidiseaneace pf SEQ Hﬂ‘f Qd 4 AN Pﬁlgﬁbﬁ% aah&rwg}e domain comprising

3%%2—91 ftPatid o dé q[&gn&e |4§ %§ 4§ ei ét'aﬁg h},!lE%B@cﬂHent the

nt1 body conple |o oglca sanp erel
tmethadmmnpﬁmsdle&eqnlgh’ﬁé}lbﬁnﬂ Né?(ﬂhamtibaiﬁsaéomptdxbn dybiological

aﬁﬁi’ie REFra B AEE A SeSHEP T4 A VIR B TCgROORESTD

r
O B S, S

\d6dha leght ichad warigblel dbmahedyingprisatwihe dmif@@id}equence of SEQ ID

O aR Y ta SaBRIhae Mot foniR sEstcieding VEGE-anti-

PPBGIBSABSdCRImPISNRPS bfo'ldg'bdl §arﬁﬁl@‘(wlrtﬂ:@é1n %Bmﬁl'n%'aegl ffuence of
anti body of" the invention and a pharnmaceuti call

abe eni-3H(eF satitodyrcomipnisesohdre chaipeetiabla dowahoengrising the

t%ﬁ%& :agg ssgg%%%gl thﬁrIg)vNﬁ aﬁmﬁi % (ljllgbf Qﬁ’gf Vzirﬁig)?e domain comprising

RhabAReLtid SfuefQITSEQ IDINGCATPIH $étgotRY e@bodiRfend BRY &ti-
anti bodi es. ncers treated by the nmethods of the

i Yoehtanshodynis|dgtestabbulebeled not linited to, squanus
cel | @ ggl’“hag'lgﬁuutﬁg léorﬁﬁggloﬁg?%%p agg’{étl*?’olﬂcﬁgg)hgggt“em are also

lung ¢ enocar ci n

qabeidedn @fe dspect] Aipigarmassutiesl @impoliopds piodiRdromprising an
hep, atoce%lular cancer, gastrlc cancer,
FREOPdy ot e inveafion apd a phargmaseytisally actepible Grfigimdn another

Ceé &&a mefaa'o ?%h&nﬁ@dﬁ%&f is pRIVi@R] 9? ?H%Tnagxgﬁ‘ébfg%hses

cer, ovarian cancer 1T Ver ‘canc ncer,
rwipanrstnm,ng bo eagidividnaahg pluarimnemmab@mposniomroempaismg any of the

cancer rial or erine carci sal i va

Gt R o e ds gt b homaiOUS AL BF thyhDgp Ttlgisebut are no
ﬂ[rﬁﬁécﬂfoe SQARORS celf BAneRE, sRRNCRIL luﬁ@&’afn%ld n&ARMEAN ’cell lung cancer,
hepatic carci noma and vari ous types of head and necK

ceeiiﬁn@qarcm@nanﬁﬂn lurg, pquffm@;saqarcsmreadf thg lung, saren of the
er111 r%%mn%f:%ag CrFalglFaI‘ er lga ?lrﬁ,%ﬁ%(lfingtalgﬂ?l gesgnaﬂ%ancer mas,

| ga@ﬁbl&lﬁe%hheﬂ slr@tﬂﬁﬁfﬁn’éel(, EhidreatRCdahéer] YINFHIARIMAS tckfrical cancer,
| eukem a (ALL); halr¥ cell |eukem a; chronic

r@y@p% CaEs l]v§gkwra ladger Qappqngipagmla breast cancer, colon cancer,
oF ('iﬁ}@?tglr &Inlséreélﬁfdn)(é?ng'oigﬁé;ﬁlre ke Trlr(i?h E’vrhqg gﬁég\égn%%nﬂ, kidney

erati oh associated wth ose
azgentil abectr Vi vieh clorcar, lprcbsmm) cancen rvuMail gaices yindoineancdrphepatic
cert.ai n enbodi ments, cancer or ce

e u r,
OB 509 Ve AP Ut DR Rk ot on g R cuPeritithg
CPRGRIng REIBRSHa, ABNEET mBli g thARMGRA, AR 1drftighfRhs AP as,

nodular melanomas, B-cell lymphoma, chronic lymphocytic leukemia (CLL); acute
lymphoblastic leukemia (ALL); hairy cell leukemia; chronic myeloblastic leukemia;
post-transplant lymphoproliferative disorder (PTLD), abnormal vascular proliferation
associated with phakomatoses, edema associated with brain tumors, or Meigs'

syndrome. In certain embodiments, the tumor, cancer or cell proliferative disorder



enmbodnent, the subject being treated is human. [0019]
The invention further provides inmunoconjugates

w@o9pio7HSMg an anti body conjugated to an agentPCHUSINO&EE13248
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a drug or cytotoxic agent. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 0020] Figure 1 : Heavy chain and |Iight chain
Hdthgd neped esjor naesr,diingetnicer, bicat cantdriopgiioblastéing. In yet another

figures show the heavy chai.n, HVR sequences, H , H2,
a‘ﬂ%bqur,’e“éﬁaeﬁ‘i‘téfﬁtbé’r?&itﬁa RS BWddknces, LI, L2, and L3.

Sequen AT Ry : ) ‘e
Crvi. FEISTRE Bekioret ey ol RS im BLARRaRRA S cbbrising an
i stiBbdy tdnjdigatdd to-drRegeht, isech3EQ drbg NEcvitptadidRadedt.i s SEQ
IDNO6; H/R-L3 is SEQID NO 7); and clone B20-4.1.1RR
(HVRRH is SEQIDNO 1, HVRH2 is SEQ ID NG 2; HVR-H3

is SEQ ID NO gRriF¥bESCRIPPEON OFNIIE DRXRVIRGSS  SEQ
IDNO6; HVR-C3 15 SEQTD NO 7). [00Z1] AW NO aci d

positi or di ' . { .

Punber (e GRL TAEST REOLRY it bl PROESMHscquences gfanti

aviBGPlntidedies t Thxfpmeashovathediehoy chuimbliV R ssygensiysH1, H2, and

framewqr k sequences for use in practicing the instant

| Hoemdiltsht chaln Foely seercssdehtli4 oad {35 Setincs umbering is as

Vaiii,abl L4(M N f 1 9.
RNb&R! GoteBYY-4(1 .WHVR”FIF%S‘&E% THagBVe 'H‘\@R RyRy D 810.2,

subgroup | consensus franmework m nus Kabat CDRs
| IDVRCSHS )is SEQAD NB: % UHYR dulpisISEEpH3 &3¢ s HviRah2 wo S EQHDNNG):6;

Aot BP0 B et aE 1 e SOVETR e SERUpO:
GPRR-ASHXEQ MNG2); IVRE MO s; Hvieenss BE&ID NO:5;
framewor k m nus extended hypervari abl e regions (SEQ ID

NOYR-13is 3BQ IRuNerd; ViV RUBgs SER I NEsAsensus f r amewor k

T T T TR

Sdyls@hoaddstiibeig@nsus framewor k m nus ext ended
hypervari abl e regi ons éSEQ [D NGs: 17-19) human VH
accept 0022 Eigmxey Ja anehdb: depid exapprlary Seeptophmoan gynsensus

framework sequences for use in practicing the instant invention with sequence
identifiers as follows:

Variable heavy (VH) consensus frameworks

human VH subgroup I consensus framework minus Kabat CDRs (SEQ ID
NO:8) A
human VH subgroup I consensus framework minus extended hypervariable
regions (SEQ ID NOs:9-11) |
human VH subgroup II consensus framework minus Kabat CDRs (SEQ ID
NO:12)

| human VH subgroup II consensus framework minus extended hypervariable
regions (SEQ ID NOs:13-15) "
human VH subgroup II consensus framework minus extended
human VH subgroup III consensus framework minus Kabat CDRs (SEQ ID
NO:16)
human VH subgroup III consensus framework minus extended hypervariable

regions (SEQ ID NOs:17-19)
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human VH acceptor framework m nus extended
hypervari abl e regi ons (SEQ I D NGs: 21-22) hunman VH

wa@ewepraso 2 framewor k m nus Kabat CDRs ( SEQ | DP¢IDUSBY8/013248

human VH acceptor 2 franmework m nus extended
hypervari abl e regions (SEQ | D NGs: 24-26) [0023] Am no
aci d poshdn YHuaca¢ponfmbewed mnas KdbagCDR s ($ieQ KHBIIEO:20)

nunberi ng system as descri bed. bel ow. . [0024] Figure 3 :
depi ctlglr@%&e}ylr%ﬁ %Fspt%fg@ﬁ%?r HOIRRR, e@sﬂ%%w@gr\farlaﬁ'smlﬂns (SEQ
sequeq@ﬁdsgl_}%e in practicing the instant invention

[

W th sequence entifiers as follows: Variable |ight
(VL consemsVH deceprend fiamevorkaminds Kedpp@DRsFEQUID NO:23)

conse f wor k EQ I D.NO. 27) hu VL ka .
ubgr o Bk EaHen S FRRSHEoRk SHaTIES Moty PRl Agaions (SEQ
VL kapgpnesbarggyp 111 consensus framework (SEQ ID

NG 29) human VL "kappa subgroup |V consensus franmework .
( SEQ 10028} A06)ng &G 5psitorpare numberegdiactadingdothwo ibat numbering

reagi on sequences, of huMAb4D5- 8 heavy and |ight chains.
m%&gglrass ‘1%3“2‘1?@3%%0&1 pt/bol d indicate anmino acid

posi ti [@024]31_3%9?613 Ndkpi s Kahlary[400efibr KurnSd @nSerisus framework
depi cts nodi fied/ variant framework regi on sequences of

HeMMES LB use lvraetiting thghestart anveationwthesequénge identifiers as
sfléﬁg\gvg,cri pt/bold indicate am no acid positions
according to Kabat. [0027] Figure 6: The ami no acid
sequengasabdd ligine VL) gbhseabiai franddfdbrkequences LI, L2 and
L3 for anti-VEGF antibodi es B20-4.1.1 and B20-4.1. 1RR

[ 0028]hymayY b kepparsibgeapisonsingus Banenwess(SHQ IR NG Ay

chai n ' X
nt! b R ASREE S dou Esa ROty by RLpaFNO 28y
depi ctisunhdreVLikgppa abgroupddlr ioabérsus gmensriofSETD DO29)
cl ones, B20- 1.1 EQ | r 44) and B20-4, R Q
| D NO jyan f}_bd%eq’a éi%m@?ﬁoona = rgnxewerlﬁé%ﬁlf% LANERD
var i ab@@zﬂ‘éﬁ%ﬂ?&. dep?itt FRRd%onl R:%ﬁﬁl B40erfted o ANIABADS-8 heavy
B20-4.1. 1IRR (SEQ I D NO 43). [003 Figure 10: Table
sandriight ehaigs. t Nemkémen supetscrigt/pejd afidicate aminmeesdipesieons according
of rﬁaﬁ?o variants 1gGs to human VEGF and nurine VEG-.
Hamrbr
[0026] Figure 5: depicts modified/variant framework region sequences of

huMAb4D5-8 heavy and light chains. Numbers in superscript/bold indicate amino
acid positions according to Kabat.

[0027] Figure 6: The amino acid sequences of the light chain HVR
sequences L1, L2 and L3 for anti-VEGF antibodies B20-4.1.1 and B20-4.1.1RR.

[0028] Figure 7: The amino acid sequences of the heavy chain HVR
sequences H1, H2, and H3 for anti-VEGF antibodies B20-4.1.1 and B20-4.1.1RR.

[0029] Figure 8: depicts the light chain variable regions of antibody clones
B20-4.1.1 (SEQ ID NO:44) and B20-4.1.1RR (SEQ ID NO:45).

[0030] Figure 9: depicts the heavy chain variable regions of antibody clones
B20-4.1.1 and B20-4.1.1RR (SEQ ID NO:43).

[0031] Figure 10: Table summarizing the kinetic binding affinity
measurement of B20 variants IgGs to human VEGF and murine VEGF. Human or

murine VEGF was immobilized to achieve approximately 60 response units.



murine VEG-F was i mobilized to achi eve approxi mately
60 response units.[0032] Figure 11: Table summari zi ng

W@ b@okineii c binding affinity neasurenent of BROI/US2008/013248

15

20

25

30

variants 1gGs to human VEGF and nurine VEG-. Human or
murine VEG-F was i mobilized to achi eve approxi mately
1000 r@opDnEiguntaill s TableGadhimdrizingy the kitretitibifiding affinitgi ne

SRR b s A R 3PN TR
[1993144 VE%QS ﬂﬁnoﬂﬁ?ﬁzcﬁosachf%@e gf)grﬁﬁﬁns&’%ly B46o ?’esp&nsq:: its.

VEG--1 nduced BRVE proliferation gure
depi ct B)OB]h]eF@ui'e i2: TUBRO- tHyrﬂnldin@mchpnmltlog laSﬂMthhrch shows that

d th fit h r..cell .A549
cloF BofVaiams i §FEANSD ot BRI Sou SO et Hmper
of tre@bﬁ@ppg@i\yis AYP3SIheEir@ET & BR-4 48PS VEGHRiduced BRME

ef fect of B2 on tunor growth in nude mce wth
xgnbfgratfoned human tunor cells (MDA-MB23 1 cells), as

reya" a8 bR R B B PTG Rl B e
ahagivith Aol RFY h@ma}{Eﬁiﬁof &qlmQA@4@%)Ms%éJsﬁfeatﬁyqamor

I nhi biti on of nmVEGF was not observed
convmpg ever ithgnnunberpf trgathB0Odanst of the avastl n

The | nouAe) }%ﬁ'ﬁé?% ORI eREE) SR LR e AR e

binfe@ wieh MrGkraAred husfs thier &0f. éNHbT,QfMBQSU E¢1C5§l,| as measured by
conpositions as well as nethods of treatnent are al so

pRBRT d@wmqswsgqhe THEbenoltReatBentidays.ner provi des
nethod .
pol ynu0&th PREE 6B ke e ol b ERinBAifoy op YBOEinduced
t BRMH priodiserhtdéid Ol]nhfﬁmeoﬂ @thWiEﬂ}Ié@asaﬁtd observed atr aeﬁ)ncentration of up
des rlggg P referencsd herein are generally well

PQ af e @vedinAnapgd ¥npl oyed using conventiona
nethodology by those skilled in the art, such as, for
exanpl e, the mndel utlllzed met hodol ogi es descr i bed
in Sanbr ook DETAJL M RIBTIQNY) ANVEDFHOR
Manual 3rd. edltlon (2 01) Col d Spring Harbor
Labo&@w Phéventd sbrah &Mdé‘ﬁ%&gfed ah'u%d&%ﬁﬁﬂﬁd to VEGF

S 1N MOLECULAR BI OLOGY (F. Ausubel , et al

eatsl. yseg hea®Y.) PharhmcewicdabeonBosHIIDS ak NeENE YMELEISYO treatment are
(Acadenl Press, Inc.): PCR 2 : A PRACTI CAL APPROACH
(MO BOVidfle pher son, B. D. Hanes and G R Tayl or
eds ( 0%259 Thérﬂka@wramhbﬁmmd@g shetol9 38 naRME! FAEDVESF

A LAB
antibodies, and polynucleotldes encoding anti-VEGF antibodies.

General techniques

[0040] The techniques and procedures described or referenced herein are
generally well understood and commonly employed using conventional methodology
by those skilled in the art, such as, for example, the widely utilized methodologies
described in Sambrook et al., Molecular Cloning: A Laboratory Manual 3rd. edition
(2001) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. CURRENT
PROTOCOLS IN MOLECULAR BIOLOGY (F. M. Ausubel, et al. eds., (2003)); the
series METHODS IN ENZYMOLOGY (Academic Press, Inc.): PCR 2: A
PRACTICAL APPROACH (M. J. MacPherson, B. D. Hames and G. R. Taylor eds.



MANUAL, and ANI MAL CELL CULTURE (R I. Freshney, ed.
(1987)); digonucleotide Synthesis (M J . Gait, ed.,

wa @473kt hods in Ml ecul ar Bi ol ogy, Humana PPEBES2008/013248
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Cell Biology: A Laboratory Notebook (J. E. Cellis,
ed., 1998) Academ c Press; Animal Cell Culture (R 1.
Rressmdayiriovednd LA88 é)is. (1988) aNEIHQIDIES) A EABCRAWTORSS ue

Mol Recia AN Ea T T LRE FEdChasiney. o kidhiihes

((911%994)6 e?tdeS rrtﬁeszscil\gff idtSed. afrfk45) ]\/I@hf}% lecﬁl@?B ology,

199 Sons’ Handbook eri ment a
IHmnamd Bgys; (/] Mbld@l A Iabdra@)ry@[otﬂboa»kl(m ICelleadsd) 1998)

AR e AL e Cpis A TeREhh ol YR iggduction to
Ghan BncR?ﬁS;zIé @ﬂltw%'wllj iNVBatKdr aﬁh P. EdRober@sg 9998) FitHun® Bless; Cell and

Protocols 1 n I munol ogy (J. Coligan et al, eds.
159sup; Créhwpe tLafb(owtoooncedurm(fé dude, JBBo Gmg“i;ith(sWﬂdely @newell,

TR 4L S b R PHB ok AR g munology (D. M. Weir

Adl @@'Bﬁﬁckv&elf’reaﬂ | Gee m@ff@a@w&@for@%malmﬁ@eus leM Miller
Press, 1988-1989): Monoclonal Antibodi es: A Practi cal

AYNdaRHCEIPs, edhe b?@r)dPQRd Ty, Polymerasedhain Redadiod, (Mullis et al.,

Unj ity P Usi
(5002 VTl 2ro ol Rl P R ER ety oy 15 Shore

;ﬁfobﬁolhabgb?&ﬂbyBW@@S(Wﬂ@%ﬂ Sohs el%m) If@ﬁﬂkr@@zo(l&éy (C. A.
anettl an

PlapevanhardsP. Trovey, l%ﬂgz Aibedies (lbrﬁlmh ;59%9 dﬁﬂbqwﬁafctfi Rreaictical

d
Chpd a0l A9CAd, o 1RE fub, Bissdl oo Bonodond? pipodies: A Pracical
p/dwmosds(lehepsﬁeed piiceCi Dgart, kis, @pﬁ)@d Unbatr$inmBresd2000); Using
fol [ ow. n f|n|t|osvv|I , -whenev
a%ﬁfb&yf Safl - AbPE oY fl?g@aﬂl d% ﬁ%@)\@? ﬂh &@nmqlg Spyge Harbor
']Déﬂo%@rytlk}%ssoh 99%1 TAOD b §ies V®A. %ne!tf‘antdhje &Pk, R Harwood

any defi'nition sef forth below conflicts with any
dbcadeant Pubimimpoﬂ%&ﬁédaﬂde@mmr WRrindples emd Bractine of Oncology (V.T.

n|t ofth be shal | trol. [0042] The
Br s &t 3+ B Lt primey ol E30est sense and
speC|f|caIIy covers nonocl onal anti bodi es (i ncluding

fpkj‘mwangt h nonocl onal anti bodi es), pol ycl onal
anti bodies, nultispecific antibodies {e.g., bispecific

ant i bodiog$) FoHpadat bP Altpfding MO LSech ltength@%ﬁdiﬁﬁ
exhi bi [tjmt hlza %Iesn red bi ol ogi clag actllgew t)f“ [0043] g

t@fmﬂmwoﬂlappm anglnwhperip! appropréatel temnseisad nrefh@rsmgUdﬁrawll also

antl d froma ul at i tanti

lgﬁ%l %ﬂ}é ciur )6188 %rga I tgxg ev?rH éﬁ#ﬁaygeﬁwgf)n set fa rtll)()elow
%ﬂnﬂmgim Y Iﬂibélhxﬁéﬁtgnddirporﬁtéﬂ headih BY réfeRntdl @i defilition set forth
except for possiblenutations, e.qg., naturally

deedew shalhcoioht i ons, that may be present in minor
anount f0042] The term "antibody" is used in the broadest sense and specifically

covers monoclonal antibodies (including full length monoclonal antibodies),
polyclonal antibodies, multispecific antibodies (e.g., bispecific antibodies), and
antibody fragments so long as they exhibit the desired biological activity.

[0043] The term "monoclonal antibody" as used herein refers to an antibody
obtained from a population of substantially homogeneous antibodies, i.e., the

individual antibodies comprising the population are identical except for possible

10
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Thus, the nodifier "nonoclonal” indicates the
character of the anti body as not being a m xture of

wa@lz®enexie0 anti bodies. In certain enbodi nents, BCDOSZ08/013248

nonocl onal antibody typically includes an anti body
conprising a polypepti de sequence that binds a target,
Metraeoms telze naturgléy ewunmmgumibysp elpdt inthey tegoyesent mvamr amounts

51 e BRRR e oy Pt A& hBLEALEe UNIAY 4 nol being a

%H&@elotmlsefet@mtma%l ‘f’r?ce??a%’@rﬁﬁ&ﬁmeﬁ%r sihaRboclddiantibody
sel ection process can be the selection of a unique

diypicelly imsindgs ph antéhddyconfprisingragm]ymaptitle sgquangsotbht hds a target,

VT et Rain g B Rl R e b BB EHI b ey e

bih O EOthe @a@@mﬁﬁomn@@tafr tﬂﬁﬁﬁn@#&l@?ﬂﬂldefs@ﬁu&%é‘ﬁ’@hﬁa plurality
to inprove affinity for t e targe humani ze t he

tefmydipeptideisagyentequ Eﬂt@antme,utlmqambsp@ontpsoq@ss)mm the s¢lection of a
P Hhbef L bR Sl ] ORI8O0 SRt e ose
adbhd306kyre6SHBInkHl DN Al dienes! teshedld Y @Rlersbdithac selected target
sequence is al so a nonoclonal antibody of this

i hipding iseapenehcanohp fugther %ltﬁrqsb fcgrcqxsmle snimpeys affinity for the
ptglfq%g tgilllﬁg ize \Mk' tithe Mﬂhl 8|t8 gJer i&h &Iuc{wn in cell

an OdIeS Irecte a al n ren ter

(@iute }&Efe)duc@ﬁ@ hnmumgehmitglm afvb; ﬁamlyatefa ngultigpeoiticamabody, etc.,
ant i body preparatlon is directed against a single
hati gnan{ibedy eemprpting i altered darget laﬁmgéequ s also a

%ﬁS&éJlbﬂPAI Bﬂmbclfﬁgfrb??llug enfol RQQ%trB&It%{E? ?68&1091Q§arﬁ'{b%dy

advant ageous that they are typica uncont am nat ed
kx;repxatrhtmns; whichagpioddiy innkide Eiﬁﬁ#dl}t a'ﬁhbodms:idﬁemd against different
nocl ona indicates th a r of the an i bod
AR D PP Y P OMOA SO cABTR 947 MBRGYOHLATLooey
E]bﬁrﬁttiérpﬁ d?rfecéﬂtangQQ' &in l@ﬂgtehﬁmﬁﬁ’tt orf #h ;ﬁﬁlg@ﬂ.nfﬁ hdiBon to their
as requiring production of the antibody by "any

p@ﬁcuﬁcuy,anommﬂmdj antfndy grepardtions arecadyantegéaman that they are
n.acco r 85 MA th the present

WhisRY biconlgrigefRi o) BRGRHE { echni ques.

i ncl udjoog d] The n@zqﬁﬂwI"ﬁaon@d]@ndwadﬁdimahmdawex(cﬁ“tﬁe antibody as
Kohl er and M| stein, Nature, 256:495-97 (1975); Hongo

cheing obtpyed fregna substantially homgeensouy namsationigfeanthpdies, and is not

i‘lar orh%_tgge ragtsf %(Pﬁuﬁ @ga&g&n%ofggg%gbé)g; %@%ﬁh}ﬁ%é method. For

adxamipte, tllid)nfmﬁd)dm&il aﬁﬂmlbdch@db@s uadftﬂinTaCGGﬂdhnéeb/\bhh dmssent

563- 681 ElseV|S , reco ﬂnan DNA

nEYHEES kke madg by Rty Shics lqmss e legélewfamplea the
m&%gi%ogiasrﬁétﬁb{d gezeg hﬁehﬁghﬁcﬁl\/ﬁﬁ@% ]\@tté}‘e’ 2448659 K‘/lt)ﬁS);qjlongo et
Nat ur e, . Marks et al., J. l.

Bilg IH}/@ZIZUMBS 14 6972@19@291995) dealost eradl., ABtibodies: ABlahoratory

e TN T A TN N R
Stbroclonal Antibodies and T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981)),
recombinant DNA methods (see, e.g., U.S. Patent No. 4,816,567), phage-display
technologies (see, e.g., Clackson ef al., Nature, 352: 624-628 (1991); Marks et al., J.
Mol. Biol. 222: 581-597 (1992); Sidhu et al., J. Mol. Biol. 338(2): 299-310 (2004),
Lee et al., J. Mol. Biol. 340(5): 1073-1093 (2004); Fellouse, Proc. Natl. Acad. Sci.
USA4 101(34): 12467-12472 (2004); and Lee et al., J. Immunol. Methods 284(1-2):
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USA 101(34): 12467-12472 (2004); and Lee et al., J.
| mmunol . Met hods 284(1-2):119-132(2004), and

wo eobndiogi es for produci ng human or human- | i KBCT/US2008/013248
anti bodies in animals that have parts or all of the
human i nmunogl obul in | oci or genes encodi ng human
[ }ﬂr%}ﬁigmﬂﬂ) J ard tectoodrgiessfot pedycipg humanor hoD8n-2ik8 astibodiks in
1996/ 409 WO 1996/ 337}’%5 WO 1991/ 1 Jakobovi ts
ea(nngla ve R@gts or aA!c%f& egxérpan {JERUBOS %%10611@@168 encoding
JlﬂKﬁQﬁYﬁrﬁt%ndagtlotﬁ‘Jlm s%@&éﬁees @6Le. g25®(25@98@@%} V\So 1%968/34096 WO

Bruggemann et a ear in | nminol 7:33 (19
Pb&%?ﬁ?:m@,sW(Bl%lW‘l I 0baB1BUe!., Br%yaszz&ad Sci. USA 90: 2551

e 879 Koy oia? T8% 120068 1PN B Geftanet L, Year in

Ney i1, 3683 @@@ 898 PHIM N os. HFUSISHONS SARBOG: S, 569582 5: 5,625,126;
812-813 19 4):Fishwi | d et ai Nat ur'e Bi ot echnol 14

8%16338425; (améé 1, 0N6uNarkges! al. NBiodFeshBplogre & dmbl9-7884:1982)6 Lonberg

(90N 20 PEIB AN, A S T, s

haraeg NaBpe Bidtbdimbl Y 41 843-BSIE(1996); Mesuberged NdreBie&chabl. 14: 826
whi ch g@é}ortlon of the heavy and/or light chain is

i d8ReX and Lonkarg apd Ryserolpeis. Rey- é’é’?’ﬂé@lpb}}cﬁ5n%3 (1995).
Spec: 035! TnPBkhBARhARHAEElr HAAPAY P S ehimeric
samibbdies in whiche fdion efmhe rhdary aid/driigghe bladim (sﬁ)ientﬁzal with or

identical with or honol ogous to corresponding
shagplpges tp ﬁoa?ﬁnoeéwgéngp?wanw%‘f% Wérfr%é@@éscular

v\é)le?i%%a Qf‘?érlglggr%%% €hla ﬁti%@%% c?% @?ﬁlb@fa[ssc‘ WifleaRs hen@aeinder of

S uc ant i ong as
ethhichain(sp hselddemat wdhlmr bbmgi(tgahs E{I:ctqrxﬂspgnd@I@unences in antlbodles
F;}egle/e(lij 2 g)naokﬁ%wp&g%si é‘rr 8 ggg:{to()a@g egb gl%tgbl ?iggga% ))ra subclass, as

GheImeg frﬁ%rﬁéﬁtb BP&lichsantiBsdivg 8o ?&%ﬁh&@mm uﬁmeslhaapﬁbleﬁ)glcal

wherein the antigen- blnlng Ion of the antibody is
cRetiviEg dseer o2, EiS- Batenblydy4. Bt o8t edd Borrisomyer, ali, dyreniNeth g cad.

TR 208 STRBSPYS X Rl D RS il LS broliAHTEDe
aa’iitibb@ﬂs e thehinfigén-Binditid Rgidnes thd@itibeanidetived from an
m nj mal sequence derjived from non-hunman

i FAASY PEIUFsthbY. e oRENWHBBAMASAGUE MORKAYS AYitdhe antigen of
antdedy is a human i mmunogl obulin (recipient

antibody) in which residues froma HVR of the

r eci pi @od6jatdumapkat ddrmy of wai-biurasn (ergJ nmanhhlandbodies are

hurran speci donor . ant body nouse, rat,
hipere a‘b‘ib%‘b‘ﬁﬁmn}ﬂff S ke R o S
slaﬁﬁmtdg%mm ah bhkiYodidRdt, ArhupRdet aitibddy 18 AMiman
i nstances, FR residues of the human i nmunoglobulin are

rlepnw@bwnc(mcrmerp@ndb@@) o whinbrmesidnessfretn@di VR of the recipient
A TR e A TG 0 D0k o o R PR BB g sveh
Ofs théuseN@t, 39K, or nonhuman primate having the desired specificity, affinity,
and/or capacity. In some instances, FR residues of the human immunoglobulin are
replaced by corresponding non-human residues. Furthermore, humanized antibodies
may comprise residues that are not found in the recipient antibody or in the donor
antibody. These modifications may be made to further refine antibody performance.

In general, a humanized antibody will comprise substantially all of at least one, and
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anti body. These nodifications my be made to further
refine anti body performance. In general, a humani zed

w@eaoolozdyo wi | | conprise substantially all of arCT/E@8208/013248

one, andtypically two, variable domains, in which al
or substantially all of the hypervariable | oops
agaplr:elsbptymj vanatlb demaots, i wiooh hlliwesubstamialbg hid bfitherhyparndriable

bst ant |1 of the FRs are those of a
ﬁam%o%‘ﬁ@é? %Qﬂe o ag@a s mposlabaKn 28 aikRr sHBfgntially all
I
QIHROPRS bk tHbdel ofal %&Q%ﬁﬁrﬁ)gl(ﬁ)tullh %@tfi}eng? g?ﬁ f;/lﬂ?ﬁrggecﬁ%nbody

i mmunogl obul I n constant regqi
wmondly Wri‘rmla@ gbropuisd at leaSba pcbrmllotllméan datmainbglobslée constant region

%Fg)c pataﬂfa ! I\%:lg{n%gg)%%ﬁégg E@é}é? getglllﬁi see, e.g., Jones et
Fgﬂe%ﬁjre ]| ’622—@25 (@géjckrecl%‘ngﬂm et%l 5%715*9@3@ 13992_’)228(%) and

al so, e.g., Vaswani and Ham [ ton, Ann. I ergy,
resimior.. Op.: Stos:. IBIQB 2(519995@)6 (1983 iSee aBpo@gLeMaS\Sam and

gjaml t%%hf?rg%éfeg%)% 943%’”7472% %11%1349 gg)églﬁgf lée(d g%sﬁagé&, ‘Biochem. Soc.
mansa@r18/8s22§32(133m@387(1©6§) Q9 ah@@HA43s, BurD DR Biotech. 5:428-433

anti body" is one which Eossesses an am no acid

d&fonend UM Pat Nosr @888 akamb70ﬁ§ﬁ0%f an anti body

pr odu Ya a as been made usin
t he tgsﬁﬁﬁqueg mﬂﬂggﬁ unﬁﬁngﬁpmgeﬁw%gngnl Oadhsa“wnce

diisch O@ﬁ@phﬁdﬂoﬂhat'ﬂflaﬁ adﬁlﬁdd’yl pro@itedfbya M andrdriha® @¥en made
speC|f|caII excl udes a humani zed anti body conpr|3|n
ASHERR ﬂaﬁq&efﬂgaﬁueéu frmating dyman aatibedipnis dasﬁ @&?@ldﬁe&n This

Qi%ﬁnﬁr%nl%ff% 'bG@y é’;?e"c YRy EeaRRsH nhiBod
iy L€ (e

art, 1nclu age raries. oon1and
\AbnmenSJ,nghonP\PhlmarEhrmllgem bﬁﬁﬁ’ng’%ﬁihd@éé) Qlfll)malh/amklﬁ)dﬁs cah be pdoduced
Al so avai l abl e for t he

. Bi ol 222: 581 (199
F}FE’&aVPHPing?CB‘P‘qH V\Sfblﬂd%% Yhdnclading phagedisplay libsarisds
desypehBifn hid Gﬂht‘ér £t M1, pipNeL]. mag 96% iNeQRL £5,7200M101, Biol.,

Cancer Therapy, Alan R Liss, 85) ; Boerner et
222:581 (1 98ndilso ?Ma‘k’l@bl)% feﬁtheﬁre(pll%m)l of ﬁemaalnmoahma[}tqtibodles

o0k Brnt BT G M arsod dRPatien g Cancer Therapy

adah Ri. i8] p.TT (b85S ABob@RNetdd, & IbRw@S N4 7(1386198l(194W3t See also
has been nodified to produce such antibodies in

erég prifksandyanaet Vepdssl, CehdPrisnBlearnegel. . vih 368-7¢r(@0¢on dlisnan
ggléoch@sy&nbo%gﬂggd %?P;, g%m?st% %@%Eg n t% OF g;{%%rg%ﬁggﬁlmal that

thag heci mgdlﬁE&I@/ﬁd‘aEéé Whtaﬁﬁb@tﬁé@@)tkspoﬁ@@toadrﬁ@emﬁ @hallenge, but
Li et al, Proc. Acad. Sci .
i%ngsgdﬁ 2880 loodisay beenydis I?Fb etﬂ;ﬁﬁﬁ“‘é’ﬁ?‘?%’b"d’ioé“gce (see,e.g., U.S.
t [ ™n
Q’%FN& 69791181 %n@H'T@U Lzt ?@%alrdlﬁg ?&L IO SE @\Aﬁx?%lﬁgw.aSSee

[ 0048] A "speci es- depend ody"” 1s one
alsgt foseyanplsi hilemd., & 6. Narly Abed. Sai Uat, 110813 557-6662(2006)

eci e thn ha or hopol ogue of
CHR R TIER “PoNTe LERETH aAu R -SpbByatoma feinclogy.
NOY maljby48]tA es&@ﬁﬁld@ﬁelﬂi@ﬁ%iﬂi%ﬁﬁy" is one which has a stronger binding

affinity for an antigen from a first mammalian species than it has for a homologue of

that antigen from a second mammalian species. Normally, the species-dependent
antibody "binds specifically" to a human antigen (i.e., has a binding affinity (Kg)
value of no more than about 1 x 10”7 M, preferably no more than about 1 x 10 M and

most preferably no more than about 1 x 10 M), but has a binding affinity for a

13
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anti body "binds specifically" to a human anti gen
{i.e., has a binding affinity (Kd) o value of no nore

wo ban/ozdaeout 1 x 10 M preferably no nore than BODUS2088/K13248

10 M and nost preferably no nore than about 1 x 10 9
M, but has a binding affinity for ahonol ogue of the
aminil(gegUefdem antipea drudn a@edwdmbnhmﬁHmMa&nneﬂpﬁ&baSemhmh is at
i s at gét @bout 50 fold, 8r at | east about 500 fold

fo pac

o‘FaSéP o bBiAt leashaPaus PAC foldamrett leastabout L0G4) foid. ypaker than
T

SRR o PR oL R BB ERHEBERIB e

amlydnéﬁlnmmiloab oxpes obantipdess as dbfiyed aboxe hhurpniferatll yas a humanized
n antlg(gy. [ 0049] As used herein, "antibody

ﬁﬁt Htan agioedyst j hody variant” refers to an amino acid

sequenggq9aas afld Hiteih h%nﬁQ&Fy' rﬁﬁt‘aﬁ?’ﬂﬁ”gﬁﬁgoﬁ%hgﬂd)fefers to an

wherein one or nore of the amno acid resi dues

spaod esiddepende marian of ﬁwd»pemwéepmdmtrmdbédwwl'he@umne or more

R oG e R e ot B SpeciStirbOilhal ratbont Jealitan modified.
ich REtints hBceR8RiI ¢ AR SERAn 10098 se@.sdnb,@ chenttt F¥imWhdidy with the

have an ami no acid sequence having at | east "75% am no
aﬁ@ﬁ@e%é@med@é antlbcvﬁy th;l ope egibailinagrits the \anmlvpdtvheutam widl have an

' uence o heav
TP AP e Rhafind Affean 2870700 Bl Bl Gty or ppiteric
anieh ieraneif® acid¥eqiendd of et ti20#avy or ﬁ@mtdharn RN dBRiHin of the
at | east 85% in another enbodi nent at |east 90% and

yeeecipsidensadent antberbd imenntheg embedynergstdeastfip.iin pnether
Sénmddmﬁtyat aEthS5'73SiH%ﬁ&thlzp?rhgdcﬁm%ﬁ%{qghcs%b% gef w%&i another

hereli n as ‘ent age r esi dues
cmmtshiddra éet asﬁi(aSIteQﬁ‘}e Id%@tlt}afralmdﬂMyl wiglh respect tetiEsequence is

id or s ml ar . am no acid resjdue fromthe
s‘%ﬁiﬁ %ﬁ%ﬁﬁw %54 %aers?flte%ﬁw&ﬂmlgp deidarginesip Sherandidate seguence that
bﬁé Qi1 (e, 5BSe ‘?&?&‘de?%r Qﬁﬁﬁpg tan%ﬂb'a@ﬁ‘i%sﬁ@éfrghﬁetﬁe ¢ same

after aligning the sequences and I ntroducing gaps,
rezoess basey ontfcomawin dechdie propeitivansep éxelwv)twﬂeqmespc@es dependent
L}as%?gtét%e None .of lN—ter@ nal, C-ter,mmna or i n;i?r nal

RAY rislues &ftet Aliming Be seqticarss A niratusing epsnf PEgESRTY: to
SRHEIPB aR: Makkifiudep&terdtREqueatd RERhEtyd QUGN rniRe, C-terminal, or
construed as affecting sequence identity or

shiernad extepsiopndslglionss or insertigheito thetantibdgdy sesuorrs quudehof the
Wlagl%%xﬁag gﬁalll b'e cTongttrLg SRR tlne%(ii %Irﬂlgr/lc%rldel}qﬁ}g UFLS 51m11ar1ty

froma cormpone natura

Cont anj00s0§t As onprataeln tafitifddyl ib Sné ahidhehas®avh [dRAITEEd ad &parated
materials which would interfere with research
Q&ﬁé%quereérfrqnhércaﬁ@ewﬁ ofi¥egatul eprigonATth S@ptamipwnt
r@?ﬁh o€ty 8itE AR §nv1ﬁﬁ'ﬁﬁ@-ﬁ Qt% maRHaRNEER %BQltd‘%h{%?fé?eo\%ﬁh
onpr ot el naceous solutes. In sone e I ments, an
arnstqahﬂndwagsoqmmrqrfthembe(um ubes for ﬁmtaahbbdimran@ B%ybycl\aéé gitymes,

f anti boﬁ% t?IS determ ned by, for, exang 9 hF Lowy

ges- anloRr RIGIRNSRAORPRicipareghe salises I some
embodiments, an antibody is purified (1) to greater than 95% by weight of antibody as
determined by, for example, the Lowry method, and in some embodiments, to greater
than 99% by weight; (2) to a degree sufficient to obtain at least 15 residues of N-
terminal or internal amino acid sequence by use of, for example, a spinning cup
sequenator, or (3) to homogeneity by SDS-PAGE under reducing or nonreducing

conditions using, for example, Coomassie blue or silver stain. Isolated antibodies



than 99% by weight; (2) to a degree sufficient to
obtain at |east 15 residues of Nterm nal or interna

w@piono7H60 d sequence by use of, for exanple, arPGPUMVWSIQYL3248
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cup sequenator, or (3) to honogeneity by SDS-PAGE

under reduci ng or nonreducing conditions using, for
ealydbethe Gotbadysineirhwithiorecombumint edlBismce las teasitand component of
anti bodi esi ncl udes .t he antJ od in sit Lt hin

r O SRBPGSatip) evipRREnt il RALDE PEISENT dgYKEY. hgpvey e isolated

[ be present
A S e S s T
prepar Q@Sb}y"l‘&atmeemsbodmsé' qwcj usdaillgdttewtetsamglc glyﬁﬁprpteins of about

ti bodi I t i .
g LB eSwostnthiovesiegsel el b Aggbaddaical heavy
LD Rt Exal 1A RbinG lnkPloh A0 chi by URBTch CAknapNde

chai ns. h I'itght chain is |I1nked heavy
clhmdnwwe mmw@ disulfidedinkigks veoinslamaing the hehey phavieof

PPl R B R P S R oS Y ARl Fesfhany

| $fabéd ﬁﬁ@éﬁhnﬂhi‘é@lﬂ@l@fbnﬂg&u | Bchhe8BAEIRMN hat dtd6Hdhda varlable
di sul fide brldges Each heavy chain has at one end

véamaip (Buiotemed byH)nunier ofieensiapt domaibe Eadt llglttrvbmrhas a
' ach LN, has r1abl [ t,, one
SO QB A 1y B A D0 e Dt
cduindiany thddight Bhaih id Aignkd ohith thé firdd cbﬁst@itld@ﬁﬁm of the he®& chain,
first constant donmin of the heavy chain, and the
fgihtbe Hphi chapayariabledompinisrlicaed Withibel vaaie @(Pna,am of the heavy

2 Iayﬁbﬂ’a‘?tl%ﬁﬂdn%nB fg]r}gsﬁ &fe B%\%v@d t(? ﬁ{rfﬂ ) ?e'}fa@gbgtgveen the

residues are b |eve orman 1 nterface
beghtebmntahé hbé\g*nhanhmmbmrﬂimmzy chai n vari abl e

d ' 0052] variable re ‘vari a
domi ﬂﬁ"’é% gﬁ ama dﬁg‘PE? &% gvaflaglﬂﬁienmﬁ - aPé’n“HBﬂ‘g}f refers to the

dafRbASmAhal REndIBAYHHE Bee{v‘ygﬂthgﬁhéﬁd"n of the Rt By . bprg:yvanable
The vari abl e domain of thé heavy chain may be ‘referred

t doraain vY/He heane Cl\mn naiblb@ rdignmed to af "YHe' Thekeriathadomamyof the
d t " v |
R e S e e T B

a%iaﬂ%rpabﬂsfwbﬂ anGbddsnd[c0RRA] thIiaﬁug@H BindM@fsitadl e”
refers to the fact that certain portions of the

var i abl0853bkhg tesmdivenaeanefess i the fgctithpt sedaie podicaswhthe
g%iagl%ddo%‘?m@%gl%g ?xtg n?\d%% g'ly;eﬁﬁerpcerla%o aﬁﬂggﬁ §$ gncf ar%'utsgd in the

each par ts par

abihdiggrand kjosvificity, oftdach particalat hnttbhody $omied pagt@ihyantigen.
strlb%%ed throu ghout the varjabl e donmai ns of
PYVBYSdi B8 Varig llltzy 18 BAERYSO N4 igg butedithjoyghau dhgsyariable domains of

C;fﬁtfb%@leg‘yﬂ% Uﬂc’eﬁ‘t%t@d frﬁ%é%rb% w&gllgg{l)g)e%rfagf% regl_?ﬁse (HVRs)

i ght -chai n and heavy- ch In vari domal ns
rﬂnmh lmthgﬂigjpt -Clonis and/tshd: h@avy -chais vefiabladombine. dbamiars haghdy
varla |l e

ot ed BTrURRE PR BIAAPTAES o gAtec AT RoMER e PR The

f @itfablRIone&hOHEnative heavy and light chains each comprise four FR regions,
largely adopting a beta-sheet configuration, connected by three HVRs, which form
loops connecting, and in some cases forming part of, the beta-sheet structure. The
HVRs in each chain are held together in close proximity by the FR regions and, with

the HVRs from the other chain, contribute to the formation of the antigen-binding site

of antibodies (see Kabat et al., Sequences of Proteins of Immunological Interest, Fifth
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The HVRs in each chain are held together in close
proximty by the FR regions and, with the HVRs from
t Bdition Wdatiariablnstituoof Heddtt Bethesdah 1D ¢19981). oFheafonstast domains

<B600h EaSGH SBPEDLi 2 iRl AEI B gPesi (oA et bul cxhibit
F&afrfoﬁlggffgzd):tepfunw&ﬁso Béth dspaktlcdipion OF tdealibbd ﬁf%:g%%g?-’dependent

The constant donmains are not I n
déellabar itgxicity.t he bi ndi ng of an antibody to an antigen,

but i Ri L f f,, ,
par ¢ ol0038 THE e RbSnseatsBlibedies ieribalyPaBpS desgneny
CirleBlA¢ spc@iels Chl Ye as ﬂ]to dh€of twadbarRh @kt tffes, called kappa

anti bodi es (i munogl obul ins) from any “vertebrate
s(e end anghula (bl basedi aribel aminaogved efqueness of Gwi qonduaat domodins.

07 5] B ARy PUSB E ayr

Depie hdavigchathst dtibddicd @inabhitb SESINBELes &fashgﬁecp@rtﬁr@féht classes.
domai ns of their heav¥ chai ns, anti bodi es

(There Asdisonrionsiassean b@mag@lgbréwsug/*dulglﬁelg@nlgG and IgM, and

Cgr%%%%ggf thg%exlglﬁ% 35 ?grkl,e}[? d{?éd Juﬁglé_?s%s aOtPIBT\ﬂ) e dIgGl, IgGa,

sleGay @|G4pngI hasklgrpy Tihe hbawt dlﬁfn ébngiadledorh&ih®that correspond to the
subcl asses (isotypes), e.qg., G, |lg&, 1g&, 1gHA,
|(§ﬁﬁerenaﬁ138ﬂegﬂxﬁlmmn@ogl@w;r18@rﬁa¢ ed o St %.m arfbpmiieppectively. The

C f C es .of buI in
a%[u?li??@%u%? é(l’i] ﬁlégé'é ’n?églﬁfé%ﬁl] éo%?%uratl ng, % ;F% classes o

siuthtimdglsHulins bt eel] mﬁwbvﬁmce@esdﬂlmw@enemly in, for example, Abbas ef
confdﬁglur ations of different classes of 1 nmmunogl obulins

p{ariand\Whola framuwed e Baedy éWeB e aupdess, Cpep000). An antibody
SRR o R0 L G500l R OB,
passcigtioneof]the getibody svitnomeniresare @thel proteids by pepidakent
or mor BOSYEERE e SFuhe Butedid iR poaend: kel
"driibbdy €46 hgk@lﬁgrélgqgﬁérchange@t)@ct% réfa} {PANtibaB¢ in i’é@glb%tantlally

anti body" are used herein interchangeably to refer
antaahfqrm dgt antibpdy fregrentans fdefiteyd beltvacThé rmp paltbtcularly refer to
bel.ow. .The terns

%( LAGIEN &, 1st§tcﬁlf1 cre :
par BT L4 R ORI BRTC I8 heavy chai ns
t hat CEDDSE‘]I A "adkddCanti®gd PNfor [HPuAoss herakaid apRhiib&Hthat is not

for_the purposes herein is an antibody that is not
cf&ﬁ;ttggéﬂdéaatwt%O@yml@x.oerml@w or radiol abel . [0058]

0 SRR SR L35 PR el
rp&gfeurbly b@mpnﬁmg Ebeaammgas botingntgioa dlyerédifagEImMpEBesi dfantitedy
g q?gé%qﬁlasgwp]ugé 3ag,$l-2 ab’, )E,V arfdrFav frgg_?r;gnts ddllgb%%(ljels linear antibodies;
smgle-chaln antibody molecules, and multispecific antibodies formed from antibody
fragments.

[0059] Papain digestion of antibodies produces two identical antigen-binding
fragments, called "Fab" fragments, each with a single antigen-binding site, and a

residual "Fc" fragment, whose name reflects its ability to crystallize readily. Pepsin
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si ngl e-chai n anti body nol ecul es; and nultispecific
anti bodies forned from anti body fragnments. [0059]

w@apaiorsieh gesti on of anti bodi es produces two i BENUS088/013248

anti gen-binding fragnents, called "Fab" fragnents,
each wth a single antigen-binding site, and a
rt&zahdemlyie'lﬁ:&:an FahOpfragmentthatchas awe anegdneadimsbining sites and is still

ability_.to c talljze readily. Pepsintreatnent yields
ﬁpgl(lggf):rogs ﬁ@gﬁ@ﬂ? &%hat has two anti gen- conbi ni ng

sites [@090]' Folié te rGiARARK &nBbody) ﬁ’i@nédt Wlé}gc&ﬂﬁlhgg eomplete
[ 0060] is the m nimum anti"bo fragnment which
wmgamhmdemgzmcpllepee embodjerenhiartdionthasi Fespecies onmssists of a dimer

S B hea g ol TeBidan vaibrrio s et EOUOHETsH pypociaton.
U GNingl 8.9RaiR PALEMW) s Coid h@Ry- Jtrﬁi éheslﬁgliﬂjcﬁalﬁh@ilﬁblg\ﬂomam
(scFv) species, one eavgw and one i ght-chain

vcamba soualenthnlinkedzhy Hexd anlemndd NnKeir sacthbiythe lighteaniddiegvy

s S Bl S bR s Flo S SRR g0 in v

tsﬁbééleé NIt @ ffn\/bﬁrs(bhﬂﬁg‘urﬁﬁorﬁﬂﬁﬁihéfthreb HVRs bffeachiveriable domain
configuration that the three HVRs of each variable

dam’ﬁqﬁ tq definearantigentbinding e carthe genfacsiof thnyHsY L dimer.
e%H(lél?Ct?le 9{ I,Ilvﬁs\égh%l"al% bm(Po 4; cﬂ’i 1§J t%é 'thd Bﬁlb%ldy.
COnfer - ant igen ndi n spec & Pt %

aAdWHadyevehiawingde yvartabbd@nagih (eH lfalﬁ/@tranafbl @)rﬂpﬁ@hg’lorﬂ? lthree
hal f of apn Fv conprising only three HVRsm%ﬁecifiQ for
éﬁVBﬁtSp@?éﬁ‘; fog 28 an éera@raf theyabtlay fREcsganiZe agthbingjagggen, although
Sfinity than the entire
A%QP afﬁhﬁ?%%ng@%m?ﬁ @ E??Ir agnent contains the
heav y- [096H] ThgFhib fraghent cantamis|tiee hhm’w asd hghi chh®ovariable domains

contai ns the constant donmain. of .t |n and
{308 50, AR EE SRS b AR s ligh R ff%*arﬁ Igfhgppstant domain
Falifor WL? cHAihf enhpf M dnabaiFeRABORNE D HYe rﬁé}ﬁs by the addition

addi tion of a few residues at the carboxy term nus of
tdfa fewaesidedsait theGrbaxorteinnniinef thdihegy yorheirn€ Hislogain including

st i t hi
(R R sl RS PG ot Mo B R s peislghation
riesdif Y6 Fab’ @fﬁ whith tROBEtAN redRIBisN 61 R¥onRarkt RehARY War a free

group. F(ab') 2 antibody fragnents originally were

pihtﬂlj e d€aty i ansibedy fragments ayematly werg pu@dh@aﬁeasmaﬁg ef Fab’
ngsealPrggglﬁgﬁ Fstgg ?ggtelg iwg&e{ﬁeﬁg %?P&!emlgaﬁ c8up11ngs of

eﬁiltlbgdi)efraglﬁem’ts are'aley kiisafv" anti body fragnents
conpri the VH and VL domains of antjbody, wherein
t hese @ﬁﬁ?al. manglpghaindye Qf "368 Va aaiibpslydragmeptegampyese ‘the VH and
[
O R R BB bRt inglg pojypeptide
chbarmni. riSenaidliph thersaby pslypbtidedBitheracohaprives hpolypsptidedinker

Stgertvlillgetn lfle VH and VL domains which enables the scFv to form the desired structure

for antigen binding. For a review of scFv, see, e.g., Pluckthiin, in The Pharmacology
of Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds., (Springer-Verlag,
New York, 1994), pp. 269-315.

[0063] The term "diabodies" refers to antibody fragments with two antigen-
binding sites, which fragments comprise a heavy-chain variable domain (VH)

connected to a light-chain variable domain (VL) in the same polypeptide chain (VH-



for antigen binding. For a review of scFv, see, e.g.,
Pl uckt hun, in The Pharmacol ogy of Mbnocl onal

wa\paoplozdbes, vol. 113, Rosenburg and Moore edsPCT/US2008/013248
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(Springer-Verlag, New York, 1994), pp. 269-315. [0063]
The term "di abodi es" refers to antibody fragnments with
t VD). aBy ugiag hilinktenhasis tes shonhtioahl o v airienba weampeitee démains on

heavy-chai.n var.i abl e dommi VI connected to a
| t"fla A Flin the domains atsolioieen té VR ifh thp, gomplementary domains of
pﬂoﬂﬁ:ﬁ BhdifGn& @1%5& t(vw'Mﬁf)gen-ngd | Qs aDlldb%hﬁéE g{aﬁfzée Hivalent or

too short to allow palring between the two i ns on
thispesiive Rinbodies arh eestoibed moora fidlyf iof foe@xaropleaEP 404 087; WO

R ATRY AR ol W B 253 4F Hooiing afifinser 6265 Proc
ONal £RECSHiT G54 DhabRALEf8 r199 es[?fa'b@&’ ds BRI Rirhbbdids 4rB also

for exanple, EP 404, 097, 1161; Hudson et al
, deeribedNb dudgort 20al., 1w MQ@@S§29 %(2963] i nger et al.

P JSeL USA 00: 644456448 (1 ’
o e by THER, R o Siegtoly od e o PG fopen used herein
Hegls o1 8 rétlions d¥aih- anNBgdy ‘9arﬂa%% d&ﬂalﬁ 3@9@9 are h?QM&rléBII@ in

term "hypervariable re HV, " when used
hesfe¢nee apd/er formpstrustura d‘tﬁi@dd@OMn Caﬂmﬁrabladz}ntxb@rheabp@pnse six

TR LR (AT B SRLBhOURAOVEIGS, FAL 8L thohMe
Ccanipbdies, 153 Xnd‘l\fRﬁlslpIaI?rtB@rﬂoﬁt dibersivyrlof e sixAVRI3andH8 in

three in the VL (L In native_antibodies, H3

appatiquargp §bl|lea3¢dtt¢1 alabf@sltnlwe\f@kslptcyn@rr%@n%m@cm to gpfabodies.
1 p,P p

e P, B ASARIEL R Y ST B

XMoktcular Bjolbggneds: 125 Bo 3 4[5ur(12[OBﬂ:)S$ Tdesm;s,ow aﬁﬁB)Wlndeed

o thgggcgg}igg-g/g%ec & lgrglgggsy st248 @éﬂ@&%él&ﬁl%P{e}v are functional

Oaﬁfa%z[ﬁlé‘& tﬁ@ﬁ?ée'n@e Qﬁﬁngﬁbx‘ﬁS S‘é@t a%SHhﬁgrsQ(ﬁas@erﬂl%ﬁ\éYal ]]Yature

chain only are functional and s le in the absence
| 36td et (1993 Sherltgs gl HiareresStQast Biohar/ 38t 734l (1996).

Nat 4 Sheriff et
St uc 100RSLA rigrbgs gf B halingdfons e Ly i i Sppopsg herein
ICoRsp ftyUS&ermiid RABTODESS E€HR

Td'ﬁllled qug%%t Corlr%flglr%ntyarl tey DlenngCm ni ng Re§?§n3$@( C%Rg%quence

arasiapgie ambareébam@ﬁtc@nwa@mla tis¢d (Kabaher dy dequeacesorfiProteins of

::Mm?;ug%!(’)}):l%%y teff%?er L L tP@%lhc }éega?tﬂéeegf &S %ﬁlog%loﬂl 1tﬂtses %ff Health,

Naé¢thewda) Mll)]$ 1991y3. eGh(ﬁfnahle&lrst ﬂnste&etdﬁlﬁs (Ii&,atlbﬁ)of (h}:%&il?ct)lral loops
Chot hi.a refers i nst ea

hiathis e Litkogshlpttieing S6-a0501 LRS! ALK YR represent a
X n‘p&gﬂn&%%t\(lée%atﬁé Kabdthgv gg %ﬁ%ﬂﬁ@ﬁf%ﬁg?ﬂfgps, and are used by

rom se between the Ka
sOxiocd Wadéculays pshM antbadyemudd thgrp fi@afo r theVisbstaol"dd VR are

. ar
/_\?alé/le(? Qltl Iar?ggz}iysm gP tlhlengal?zﬁ)lé é:l\(l?ntlp ex -clz-pyestal (s:t%cttl?r%g T{;Q/I%SSld%eSe from

each of these HVRs are noted below.
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based on an anal ysis of the avail abl e conplex crystal
structures. The residues from each of these HVRs are

wmodoes7iied ow. Loop Kabat AbM Chot hia Contact LIPCRUS1088/013248

L24-1L34 L2 6-L32 L30-L36 L2 L50-L56 L50-L56 L50-L52 L4
6-L55 L3 L8 9-1L97 L8 9-1L97 L91-1L96 L89-1L96 H H31-H35B
H26- H35dp HRalBa ti32 H30ABBS5B ( KabaChhuhieri ng) Kontact
H31- H35 H26- H35 H26- H32 H30- H35 (Chot hi a I sl unberi ng)

HI5- HID2 H9%4+H104 HI3rpAOL3k0066}1.2BVRS2may CcomB0-9636
"extended HVRs" as follows; 24-36 _qr _24-34 (LI), 46-56
or 50056 (k2Y~4R8 89-5705F°89- 96LPP3F5%%n the WA CarfeP>

26-35,4H )1850r,69 or A896po¢H2) aBd-93¢102, 94512, 9er
95-102 (H3) in the VH The variabl e domain residues

are rihberdladéeBdi ng2boHRaBat BE6aH32supra, H¥-Headh
of these d ég#i@gﬁbeggggﬂ "Framewor k" or "FR'
t

resi dues are ose vari abfe domai n resi dues ot her than
the HUR redBtudsSas hB2eirH38ef i nBd6-HG@68] ThélA0ertds

"vari abl e &I;rg' . [ esi n ering as in Kabat" or
"am no acig pojgﬁflgoﬁuﬁﬁr%ﬁé}r{gﬁg as in Kabat," and
vari a2 onsH5terebf, rBberHES580 t hE58uHIBEr i Ng SyRi7eiHS8

vari dbfe doqatHE0Rt " HACBABE at MO B Udnt | bodies 11bL
Kabat et al., supra. Using this nunbering system the
actual |inear am no acid sequence nmay contain fewe

|
2adi ¢ 119A66] BVReamaiceampriss PRSPRHINES: 65 ISHGT bap hp24-34

R e T
| arci9usie( HY ) sind @B el (RoD4d 020rd Sk HRIH3) (n 8= dde Th2aariable domain

accqrding to, Kahat fter si due 52 of, H2 an .
TRSANESEHe PRBPE §°§°é. 198 10 Kabh L. S5, f%fz%ﬁcﬁgﬂaheg%é?ﬁnmons-

etc. a@oeTdMembRoH@RRY FRA|:RIueh 8RR MKo B IERINESH HldRiues
82. The Kabat nunbering of residues nay be determ ned

fasherdhayi thed @R tretidubp abrersin dpfimedt at regi ons of

homol o f 1he sequence,of the.anti body.w th .
"ot andibefl The Gt e acain denE niRtsint A rin Kabpy or "amino
raeRbpsditieh SuEb& Mg 4 i BABA! dnd vasiadondBBrebE réfefd t0dhd Aurdbering

residue in the variable donain.(ap?roxinately resi dues
15ysiemn wed derchqayy ighaig yagigblg demains or light chain variable domains of the

compilation of antibodies in Kabat et al., supra. Using this numbering system, the
actual linear amino acid sequence may contain fewer or additional amino acids
corresponding to a shortening of, or insertion into, a FR or HVR of the variable
domain. For example, a heavy chain variable domain may include a single amino
acid insert (residue 52a according to Kabat) after residue 52 of H2 and inserted
residues (e.g., residues 82a, 82b, and 82c, etc. according to Kabat) after heavy chain
FR residue 82. The Kabat numbering of residues may be determined for a given
antibody by alignment at regions of homology of the sequence of the antibody with a
"standard" Kabat numbered sequence.

[0069] The Kabat numbering system is generally used when referring to a
residue in the variable domain (approximately residues 1-107 of the light chain and
residues 1-113 of the heavy chain) (e.g, Kabat et al., Sequences of Immunological

Interest. 5th Ed. Public Health Service, National Institutes of Health, Bethesda, Md.



residues 1-1 13 of the heavy chain) (e.g, Kabat et
al ., Sequences of Inmunol ogical Interest. 5th Ed.
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Bet hesda, M. (1991)). The "EU nunbering systent or "EU
i ndex" is generally used when referring to a residue
i 9ah))j irhe B I nmimbering kpsaen” oh'di W inden s isogenerallgivsed when referring

the EU index reported in. Kabat et al upra)., ..
(G ateiigh{ FARmIB Tag SR e o bin cqsiany Eeesastiegiadne EU index

nllé dd K Mat N4, Bigran TRGEG hRRt4sBR ibatrdBSS0 %ﬁ@rte?ri‘aue

erw se herein, references to residue nunbers in th
vrannbﬁming of dhreeliumart It EY adiibedyndamisss staed qﬁlenuﬁt)hcmng
hly t he Kabat. nunbe% q ste | ess fs {bﬂa ot her wi sea
Efespiapes Foresidun BRber Th e arably Fptibpdies greapsypesidue
deumbaringfbyaht KRpst RentEeapSyi&al @Hﬁes@ YRRRN dthewide HedéinEU
nunbering system (e.g., See United States Provisiona
Agfirensgs foresidoe nadbes n monmagmcesam of amibodigsivesans ggsidue

Sy B¢ EL a6, G 2O Uikl SRS HbVisienar

r &plidatibA N 60600 gyyrm@ﬁres fbrtﬂwnaxfnbhmg y of the
antibody for antigen, conpared to a parent antibody

whi ch #82€l ﬁ@t"afﬁf@@é’é%@u’teﬁo%“@db’éii ang withone or moghalterations in
§
SR BT RO TR, AL DA

Adritibody Yorrmtlgéle domphick a6l aepsreﬁ’a&nthﬁ)dp I\zﬂﬂ(tlﬁ@iks U}‘E)i p@ssess those
certajn pr ocedures known in_the art. For_exa
N eR&H108(s)a i one enpodrEERhaP 68"yntwnazw meb?%baf)nanomolar or even

g;ﬁggxglf)faieéﬁﬁﬁéés { the 1B g&re@h an R ﬁm& Iﬂ%re}émﬁl BBieb ma

I ng Ran om rnut gene IS O R and/ or ranevvo
rmduhmdsusmg cdgsiorprbeduteg knbon ie dengt. el orliaaimpk: dMarkd et al

hiorechgtne R5aras: (B2 Ferspes Abniny mebpag by U &a vi
| Wﬁ'shufh%% 1I@§ﬂlbmzxggt41 éﬁe%%@f HVYRGKR fﬁhea}ork relldues is
I munol 7):3310-9 51995) and Hawki ns et J.

MistscrilRiddty, fma@m Boebag ©0@2)Prof 0BTV cal, Stil HER |9m §809-3813

R L g et

| 20081 (M9$5); ﬁekicamabl D GkinigoaNtsH oY Bi3ee-901998); afPRkkins et al., J.
anti bodi es substantially or conpletely inhibit the

bie!- &g@lc&% B89 €1P%8) the antigen. [0072] An "agoni st
ant i .boﬁm 1] ﬁs'Pl‘q%Fglgh%ﬁt%dhy dr%lna'gnt%E&m?P tlwgcig one which

partially or m m cs-at | east-one O
fmhrbnt's on adduaﬁstbwlogmalsaamfvng of ey eigtn dtebinds. iGeraireblocking
odi es are thos,

Gowth inhihitory" anti that, .
\Z/’e%hes BF AH AN aﬁ?%qql?sews%ﬁlﬁbforafoséalfftelwﬁlalggébw@lologwal
a&u@ﬁybgﬁ{é dnfig¥fli ch the anti body bi nds. [0074]
Ant i body effect or functions" refer to those

bi ol ogi0®72] Aot'aganistestibody,” as used herein, is an antibody which partially or
fully mimics at least one of the functional activities of a polypeptide of interest.
[0073] "Growth inhibitory” antibodies are those that prevent or reduce
proliferation of a cell expressing an antigen to which the antibody binds.
[0074] Antibody "effector functions" refer to those biological activities
attributable to the Fc region (a native sequence Fc region or amino acid sequence
variant Fc region) of an antibody, and vary with the antibody isotype; Examples of

antibody effector functions include: C1q binding and complement dependent

20



attributable to the Fc region (a native sequence Fc
region or am no acid sequence variant Fc region) of an
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of anti body effector functions include: Clg binding
and conpl enent dependentcytotoxicity (CDC); Fc
rca{t@pxio'rty KCPA)NkG reaqttblbbidgimgemi’o@éy\{dep@idlennmdili-meﬁdted

Lot oxi Ci t05|s down regulati on of
FoSiy hbadceiisrBOFE: G BelanbR PEed lire o . B
%%Hhe&ﬁhhy%&MQ?cd[Qgﬁéhoﬁhe term "Fc region" herein is
used to define a C-termnal region of an

i Munol§03sLThateed ¥y r@gnam "rher¢inas uﬂmﬁg defand a €-teagmehiegion of an

Fc re and var.i ant. regions h .t he i

T B R sncliRE B oS g Dss prdhuagippt Fe
Cﬂ%gio'ﬂs rrmhb boliRdiries BBihe FeCe£i6A Y af NaminbElob&IH Rdhvy chain
is usually fined to stretch froman anmi no acid

riaighy M@'Yatheﬁ)(‘)‘malnl lgfy hegwpolmin Ge rergi@fmsmsuéﬂsodeﬁmdm gtretch from an

R SRR SOEoe %8 Rl BB e

t therebt: TI&QCQBmIﬁﬁM l?ﬁné eesideel44 T adcorKagl e PLAiMBering system)
production or purification of the antibody, or by

rctberbe Feghen pag hgireraeydda fprienamplee flaing @r@ﬂact@mmuﬁ@canon of

ht?lé\é}{tllg:ml %% refcﬁ@&@{%%ﬁ??%gﬁ%%ﬁ?@ 1¥ acid encodlflg gglgga/vy

conpositro nprise an
paaid @ftthe aﬁtllwidtyh Aadcbrdidgdy, a emnshseonr cﬁ“nmet(.hntlhﬂdiﬂebﬁﬁy comprise
pogﬁlatlons wi th no K447 resjdues renoved

ADeRpo R TNl K447 FesiduchTomayed. aribady Peelptians with no
V\K“V I%@ﬁllu@% thQeat 4R Afibday u‘ljéiﬁrns ﬂ)%ﬁgla rfixture of antibodies with

"function Fc region’ poss ses an " ect or
fmmhwnMHmihﬁKQAhammMe sequence Fc regi on. Exenplary

"effec ti clude CI blndh .

ecen W76 AaRincioRp e 6kt petsfiset 85 dcsorigiion: o native

C&ﬁ&{cle F%QE%@EGE&SIQEQP}O"e?feQ%r GunctioBs'Cigitludé €1§MiRling; CDC; Fc
etc uch effector functions enerallydre quire

tlﬁeent@r hiedingnADE (s whagreyiasisd dowvn megulsiondifiegll durfaderreceptors

a@ és S e%pf,les(f Igél L:jp\%'jlér(Il{ e{c nglg 53‘? gt%(gar gl)ng@%ss%eger 8?13 rrequlre the Fc¢

exaioplt6 be icombfret pith @Bﬁdh%YMm (D@7 ] aftibod@tvhnigble domain) and
sequence Fc region’ conprises an amno acid seguence
| e assgssedousibvasipus 8ssars & disgowde for skamplern gedigitings herein.

f ound @“gﬁﬁ}\uﬁ%lvé\?e&hgrﬁse%qgggﬁef&%s aft afnql% Qc?& sequence

i nclud ative sedquence hu C region (non-
adentieabtd the ppes) acid a¢quercesaiGumence givurfannd @@atdre. Native sequence

regi on. native e uence human 1g&3 F I on

n%f??"%l’re}lr “s@&t?é’ﬁ&’éc PRYVGERaYeDce 8 fgé‘slg&é?g‘%@o“ Aand A

NAHJ Rk Ya@GCqLb ARG HAndBES Ftcr}@él%ﬁf nat{vgggéjeneb human IgG3 Fc
variant Fc region" conprises an am no aci d sequence

wiegion; alid fiabivs sequamee hamanlgGd Ratdgien, segwdas @atacal hyegicorring

q%r &tﬂmeo at | east one am no acid

[0078] A "variant Fc region" comprises an amino acid sequence which differs
from that of a native sequence Fc region by virtue of at least one amino acid
modification, preferably one or more amino acid substitution(s). Preferably, the
variant Fc region has at least one amino acid substitution compared to a native
sequence Fc region or to the Fc region of a parent polypeptide, e.g., from about one to

about ten amino acid substitutions, and preferably from about one to about five amino
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nodi fication, preferably one or nore am no acid
substitution(s). Preferably, the variant Fc region has

W@2oobezH60 one ami no aci d substitution conpar edP€DUS2008/013248

native sequence Fc region or to the Fc region of a
parent pol ypeptide, e.g., from about one to about ten
aatichaubatiutiossiivst ndtiveiseqencaRd rqpiaf mnabhechE regioraditthe parent

bo five mnoacdsubtlt nsina

oihs i RO bie AT e o PosSHRS B5dspeAbout 80%

%d&@é’} (vil8-a ki Yé@ueRH FdfegloRHn@/br WA F M doton of a parent
preferably possess at | east about 80% honol 05
matypeptide qud meest Preferabjiyat leastchbont 90% homolday thagwuth mrbre

t | d t ef bl t | t
eGS0 ot Rt Br oty e hLFBRICER Mot Bhor of er abl y at | east
about  [@9%9)arERkesport berRWR! tdbscr[nﬂ@%%]ecep’t:& th&WRISKHO thOFc region

"FcR' descrl bes a receptor that binds to the Fc region
off aarantihedys daiysomerﬁnshﬂdenerﬁbmﬁ@ms@ native FarRam EcR. In some

T e s 0l AR E AT 4 S o T Eagagpton and
I lﬁgha@ser%cé;ﬁ&@ Rif HeSFQR1 tmRﬁcglEa Fcy’ﬁlﬁ@hbela@@g iFQ8&hk allelic

subcl asses, including allelic variants and
alarientsand mhémaep&ly nsplmbeﬂ(fomss (mﬁth@slwseepltcﬁs eptydis redép@Rl include
receptors include Fcg A (an "activating.recepto

APy Bcl vating |r?ﬂ?PFﬂrt)| g F.%%Hst(av "r)nhltmwgcwcmm ))whlch
I
a% g@l{i%zg{%rgl%) g&gq n@%ﬂy@sr{ @fdé%f%&aﬁ }{g}ilrgl&q{l Iﬂ%;é n%{lc'dlamams

Ftﬁ@Bbf A eDRtiaE Receptor IRTPRINAIRE RSN 1hﬂﬁ1ﬁ1ﬁirét§%pfb&l$ﬁdsme based
activation notif (ITAM in its cytoplasm c domain.
|ashvaian mgtif d&apdoin lrSGqupil%nu@dmaams IanbitingueecaptwrdisyBHB

R R ST M 1 e A——
| dome) (Sed, 2: 208234 ArARORY). ImbrGiAS]. A5 0B BUNSIN)). prRs are
exanple, in Ravet ch and Kinet, Annu. Rev. |Imuno

gewsyedofor enple, indsartchiand Kinet) Awvun fewt ioweol 92@7 R (1991);
|
(RS PP g poaet aSoe oo g e Mg Lo, g et

i KPSER3I0E4 led 906))t hhhérlﬂdmsﬁmcﬁlﬁmg&hﬁm&ﬁsﬁdltilﬁysdﬁﬂﬂ chetfatuie, are

"FCcR' her [ 008 The term"Fc receptor” or "FcR
aﬁn%mp?‘ﬁé?‘gbééhettﬁgng ehalFiny ecept or, FcRn, which is

respon h €
o 58 l?g%]gﬁé;{erﬁl ’?cfréc%Ptﬁ)%U %roqfcR“%%s% gé';{lczélsg% Léha dJl]?ec eptor,

dtcRal, which is responoble {@7ithg 4@ngfe OO itermadi Igégtol the f&lws & uyer et al.,

o RAPRBOT O ok L) b el drginoicoer SRt

rﬁg”ﬁlm@d)n oflIadb st ls bd imaRo l%gulﬁrilsg Mitho&het rh@asﬁhné'bmdmg to
Nat ure Bi ot echnol ogy, 15(7):637-640 (1997); Hi nton et

dicRripre Rpown (€heng.» th(l}eyn Weed. 6engunadobaday 18012):592-598
[008
?_(g %)9%%%§e ng ”t]\PJ‘ur%th& 2‘lfnro 98V gg(gl?%ﬁg g‘ag (@I_Jzﬂ,%%?on etal.,J

invivo and ser um
Biol. Chem. 279(8):6213-6216 (2004); WO 2004/92219 (Hinton et al.).

[0081] Binding to human FcRn in vivo and serum half life of human FcRn

high affinity binding polypeptides can be assayed, e.g., in transgenic mice or
transfected human cell lines expressing human FcRn, or in primates to which the
polypeptides with a variant Fc region are administered. WO 2000/42072 (Presta)
describes antibody variants with improved or diminished binding to FcRs. See also,

e.g., Shields et al., J. Biol. Chem. 9(2):6591-6604 (2001).

22



10

15

20

25

30

high affinity binding pol ypepti des can be assayed,
e.g., in transgenic mce or transfected human cel

WO pwe®73%Pr essi ng human FCcRn, or in primates tRCTHIEN8/013248

t he pol ypeptides with a variant Fc region are

adm ni stered. WD 2000/ 42072 (Presta) describes

ant i bol@82atHansrsefiedidr dettp' are dehikocytds mhimhsixpcesb onglomngore FcRs
Shield

tga%’@)ﬁo%é%gn%‘?és%ﬁ?@aéa% InGGHoT SrRRABCH (1B £ Spaseal least
IIH' %8’?? 6t WHER BERLERR AR sP rEMrﬁ n{%@ﬁlﬁnﬁlﬁgukocytes

per orm effector functions. I n certain
tWkich edddsate ARYEES snchidel praipheraLblRbd incamodugiedrfcoll i(PBMC), natural

SRER Dl am oSt @I o B LPupOpBHE. _The offector cell
TRBPBLELEAL 5l oiBBR e, 18 Ml tibdd e (NK) cel I s
cel’l an

nonocyt es, cytotoxic ) neutrophils. The
ef f ect kﬂﬂSE]e'I'Anhhudy dependeat edlbdleﬂramd] (artmamcmé &O'WIDEC" refers to
ndent

. 0., bl.ood. "
i Al RRSR) o shrgied b Dot 6580 FEFeiebtors FyRepprgsent on
Oferait &&&&i%'c‘é){s [ VRIKCLR1IS erfem%gﬂhé dnd B pRAER) gr?able these

receptors (FcRs) present on certain cytotoxic cel
( ce't@oxwlﬂlﬁfecf@r kells tn dirtd spehificslly tmah maxgeo@halglggargm atil end

ff L1s t ifically.t
SRk R EEh S Bl el T BuBREHA kb
tRpcdcamngetelte E:J(pr\%st IQyRYIq ShRXvheread %n@&&t@@éﬁbr% IFCPR T, BLyRII,
medi at'i ng ADCC, [l's, éxpress FcgRI'lTI onl

winelrtlegR 1D ﬁoRyekp&ssmpmeh&nEtogaleuc EeltiRk bumﬁradz&tgﬂdﬂle 3 on
i on. on henmat opoi etic cell s_sunmarized i

8 225 gﬁgﬁe&é%ﬁlw Ao ey g ? #ép7-9AARP DRAY. assess
I méctgu 2f 2920164999 intel&st aﬁﬁ%%rﬁ%ﬁ‘c@%&éay' du¥h %g, ta}%t

mol ecul e o? interest, an In vitro ADCC assay, - suc
t destrilbelso . Bebatent Né. S L, Pai62rr SN 1,8 7560]. SGEatent No. 6,737,056

5,821, 337 r US Pat 56 (Presta),

TR S B0 PRI PP OE G OF St dadudfE¥BMC and
I ORI dedle Rﬁ%aﬁﬂw dagltlohall AEC@%IC&N%/ ¥f tHe'molecule of interest
addi tionally, activity of the nolecul e of

i mmebegssemgi ihevassesieah ammel modelesugh as that disclegeidin(Clynes es

sed in Clynes et al., PNAS
?Wfégﬁ&@%é\‘}@'%&Idg?bg [ 0084] " Conpl ement dependent
cyt ot opo084] YCoraplemeRXdepededit Sytotxidig "loy SCBH@freferd @ItBELysis of a
cell in the presence of conplenment. Activation of the

clregss pRlbin the RisSeIRE cslalplﬁwt Actiyationafle ¢gssiqabcomplement
B Tpical28 b th iR e borhBondi BPI S TBRiplement systerm
s(iiq) asatibodies ¢of the epropirigte sobdldss), whicigmatbeuadtd thein .cognate
To assess conpl ement acti.vati on, CDC assay as
ADGEFR DA 2SR RAH B PTop GIPC 3555y, ¢ miihdgscribéd in
MeL1AAS SARB T O TR undBMePB P86 S: 06T BDo6 0k drfdPmed.

variants wth altered Fc region amno acid sequences
Imijmpe ivaeantsywith altered Fc region amino acid sequences (polypeptides with

a variant Fc region) and increased or decreased C1q binding capability are described,
e.g.,in U.S. Patent No. 6,194,551 B1 and WO 1999/51642. See also, e.g., Idusogie et
al., J. Immunol. 164: 4178-4184 (2000).

[0085] The term "Fc region-comprising antibody" refers to an antibody that
comprises an Fc region. The C-terminal lysine (residue 447 according to the EU

numbering system) of the Fc region may be removed, for example, during purification
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I dusogie et al, J. Imunol. 164: 4178-4184 (2000).
[0085] The term"Fc region-conprising anti body" refers
taf thramitiddp @d pytréaimisioap ehgieserarg dfahe agilein aciliscoding the

Cterminal |ysine (residue 447 according to the EU

namﬁe dy-nfcegrdinghy, asompRaitiep cPRGNSRS 3R P BROdYHyINgRAN Foregion
n%r?gntodtﬁfs iR tidhichh E&BPH% Mﬁoéywlt‘ﬂngmo Lith of‘“ K447

reco ant engi neering of the nuclelc acid énco

t lemoaed |dn<admxtukeccxﬁadtiibtgiliqp with mlﬂ”rwnhmutnhml(ééﬁmmmeng an

anti bo ayin c. region accordin S
et A A e Tiaiey G BRt il Strengh ofihe furtptal of
%zo{/eﬁgfﬁ\h@t‘éracﬂbnsabé’ﬂvééﬂiﬁ ?mgfe lﬁi’iﬁlh%@i@é §fa Woie'&uf%r@ g, an

wi t hout the K447 residue. inding affinity"
crmibpdy )l andritsftending patther (sgr, en gnhgfm‘) Unéess md1¢arb¢c1ad>thorf\~1se, as

non alen I,nteracti,pn en.a .siLn t .
R ARt hing e Bl O e MR hRM Lo b rehecs a 1
Piferat®ion (Rtvleen rBEMBEYS 098 BindiddpBSE@. . Hi®BEPENd antigen). The

ot herwi se, as used herein, "binding afflnlty' refeers

taffinity of agicdedvilnd fngltapmmtr t\(ycme@hralléfole @enreseatetl: by the

i tera t|on a bin air
TR0 SR REL TR St Arhr b RBhen b Kaown in

f e a'rt; ﬁlcnﬂirtmbseYdssaﬁb@ﬁr&élal Ly whffihetp heckiti €&Ceddyrallf&ind
di ssoci ati on constant (Kd). Affinity can be_ measured

bAntiEsRsion randhisad tr Aisspriat readdy ayhereasfuphraf i tt ansbedies
d i f t | e
bg%gffaggﬁal‘ﬂré&‘eﬁﬁtgeg \Astth\gil';]l %M‘ﬂ r¥m§g& éoglgg I1 8 RGJC??]] )}tyof methods
V‘dsfahmarlhg bindadg eifﬁntty asrknobadinee greramy alf whidh cash be used for
anti %lter and tend to r?naln bound | onger
VRIHP HHheRIESSBHYVEPLI QR SGF IS BTGV A @n%mrﬂpl?v efplpdiments
kﬁ?%akd}lrfg}'ﬁn@ihé afffilyy £E QWRIHERd Fhfhe qg]ld&%ﬁg for

ur poses O resent i nvention. Specif
il ust H0A87 mmleralxc&imleatc thee'idsly dir 1 dtvalued) laccrmdtmg to thgs invention

bi ndi n fini crlbe in th | owi ng., .
g by g B e RBnigs R Rhp G with the Fab
24866 b gn hkiBddlyofiineRBE drdNtsl MntiPBRGHI@EriBdE By the following assay.
r adi ol abel ed antigen binding assay (Rl A perforned

mﬁ@lhtlwmbmﬁmg afEindy ehFdfs faharmgen oargasyred bit equakpratipgFab with a

hi H: lnt 10%e r2% Ef etl)é/ rfxpltlhg\g'r Siaaytltratlon series of
SBMPbSN gt

I ng AN i or Tan |gen

mﬂﬂsbﬂle&ﬁarhbgeﬁqhmh b&;fta;ﬁmggoﬁﬂtanvxfgémwahmhram&#ab antlbody -coated
concentratlon of 125I)-Iabe|ed antigen in

pplasdprce e 8f (henie phtf drlsBiof 93610 i1 A8k Ta‘h?ﬁtﬁ%ﬁh conditions
tf3pthe gagpe{ MI@R@? ?\hltgg}%ll\ﬂﬁt& %2‘16%6 Scwwf’ic)\]a}re l(\:/%?t(.ad

ant i body-"¢oated plate (see . en et
Bl)\@lrngQ@ItB65&g&8]1.()ﬂ39@ﬁ))1)rmngltEEalazkﬂtlb®Hy (Oayhiel Lol i 60 mM

SR R bond DLl B bedbe ey BREke RSP BT bPine serum

Cﬁ@ﬁrﬂfd RPEdrthdlo &Vt Bt (deRPRE pekaliR) (aptoRindibly 23°C). Ina
non-adsorbent plate (Nunc #269620), 100 pM or 26 pM ['*’I]-antigen are mixed with

serial dilutions of a Fab of interest (e.g., consistent with assessment of the anti-VEGF
antibody, Fab-12, in Presta et al., Cancer Res. 57:4593-4599 (1997)). The Fab of
interest is then incubated overnight; however, the incubation may continue for a

longer period (e.g., about 65 hours) to ensure that equilibrium is reached. Thereafter,
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sodi um carbonate (pH 9.6), and subsequently bl ocked
wth 2% (wv) bovine serumalbumn in PBS for two to

WO posg/ofBaer s at room t enperature (approxi mat el yP@BCH2008/013248

a non-adsorbent plate (Nunc #269620), 100 pMor 26 pM
[1251]-antigen are m xed with serial dilutions of a
Fhdmitturestaer eaisfdreadgo thecapsirs pat foniindubaseestsoemt temperature

the anti-VEGE anti body, .Fab- 12, in Presta et al, . .
&t FResious)y Wssaliigds theagdinpvedind e plasg wpshed eiglht times
L\ith 61¢% THAe™ Qv PRI Wiften RO PRY& havt aﬁea,m%@game@rbf

may continue for a |Ol;],ger period (e.g., about 65

rsoutifhnt (MIERODSECINTA0 ~egRackiud) isadded, andabé plates are counted on a

M he m xture re nsferred tqg.the captur
RGBT T Beiptik oHP R (RG] Bt i Gongen i ofeach
8 thAWive ledBas BF sduaPtd 2086 L Bl IIBADBISENn28fE dhdSerPlodliSe in
washed eight tinmes with 0.1% TWEEN- 20( t in PBS. Wen

tdempgtiavebindmgasshysed, 150 m /wel | of scintillant

B e L T

fudinglsaFfatd pldbasn rdsonsRBbEays 0815g e BIATURE®RR0008E 2 BIXEORE®-
| ess than or equal to 20% of nmaxi mal bind

000 ERTAGe. Joe. Pricaanmsii oy 3% withrigmabsiapd anfigge@MS chips at
| ceampett ;
AO0E GG, 8RS DOHIE M on 1Bl KLNL S M,

nmeasu sur nmon” resonance as

BIATDRE BindGaREadtivhted Gth Nretleyl BV ACORENnéthylam3@i}dopyl)-
(Bl Acore, Inc., Piscataway, NJ) at 25C wth )
icarhogiimideby dipeh!eride EVAC A hydroxy pracinimises @IS acgording to

) b . ) .
o hpr el E Mt Fisp RAER SVARLGLHR TR oRRASRA e pH 4.8, 0
Bgthy+0.TYM) KeJordiinettinn @ fioprapyf ) 1l/oanitedo achicie

hydr ochl or i EDC) and TV-hydroxysucci nim de . (NHS). . .
FeBRGPED: I e sk AT VLR RupleGreie. oMby b eigection of
dintigé£d M diRanbfanfive fP‘sQﬂ_{ 41126 Bl Rk Qinrddbkedl- BoupsO For MHefits
(~0.2 before injection at a flow rate of 5

ri¢asienteats, bverddld somal alblptiond efdtadl (9. 780vl ég pOM o) ang ingected in

Oy B P T hbb R PhE Ph

Wppeeie@]ydI PuPSin. FAssokiafi6h tais (KEASHE ai¥esdistion s () Jlare
serial dilutions of Fab (0.78 nMto 500 nM are ®
io3)catatediusing PESIRIE pRe--oBb angErne bipdingmedal (B GRRE

- | i | . :
Ao SofbfirdberSioh YL fufiineB ) BHEE wleckBuion and
(dkssbEintiou eermsatgrarhat €k etpiililgian disspdigti @neonsano(&d) is calculated as

G5 T ber AeBoe- B SR W dubohr bk 205 5b 88T NI I the on-
38R &L&lds 906 Al s tin§ 3IRCd Afak© BlaSH08 PEQDHATER asddBbove, then the on-

equi | i brium di ssociati on constant (Kd) i1s cal cul ated
astetchn be deieomked by Semg acflyprescehequesnthiaf techdiquivtliat measures the

s AR R AR AL Ca AR 00 i
=40 ARe 1@ AMAaRd-pass) at 25°C of a 20 nM anti-antigen antibody (Fab form) in
PBS, pH 7.2, in the presence of increasing concentrations of antigen as measured in a
spectrometer, such as a stop-flow equipped spectrophometer (Aviv Instruments) or a
8000-series SLM-AMINCO™ spectrophotometer (ThermoSpectronic) with a stirred

cuvette.
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can be determ ned by using a fluorescent quenching
techni que that neasures the increase or decrease in

WO bawoneH6EeNnce em ssion intensity (excitati on =PQPBSI9N$/013248
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em ssion = 340 nm 16 nm band-pass) at 250C of a 20 nM
anti-antigen antibody (Fab form in PBS, pH 7.2, in
t he pr @989k Andbnirates’ eamte nfjassociaeott, Sdsbantistionf ragelt drg'&p,”
as neasur ed. ectro such as a p- fl ow
RGP togg@dw%‘ﬂ "FA@FR?HPH@ 3 ﬁ%ﬁﬂ@yf gpovg using a
8@9@@%‘@%0@[@'}%%%%05@ é{? PABURE . Piscataway, NJ).
(TherrmSpectronlc) wth a stirre uvett&.[ 008 QT An

' on- r al0890] Theteemd'fulmtantiollysinuitar™ ot 'éssbsmmtaﬂllyahe san@," 4s used

o] ccordin thi,s inventi.on can also b

chireifefneliS 2 hibh sEerse L omiGhs BnEeRere yumpipvalues
O(ffo@exﬁlnﬁ@aagé 59503@% mwﬁﬂt(lﬁhﬁ%@ ki inV&fiion and the other

Pi scat away, NJ). [0090] The terim "substanti al
sasaddiated wath I@fﬂmcafwnmarayortam@bsdwbewchabatume of Rieitlgn mhe art

SEOTLER B NS 0 T L o i

aERIRsH sedt B lcaMsighi fadanadivithpdle eént&he)ﬂtnw&mdgml aRdadtBstic
ot her associated wth a reference/ conparator

aneasyEdhby, sasd wHuesHg. .drkvanesk iThe differetre bekweapoagiditwo values is,
C

i?)pﬁﬁceﬁ'rﬁle lggs tﬂ%r(% ?@6‘% %EYHB (t))(r)ll?ts Ot")NHe I%Lla z?bou??aa‘%, less than
sdbgnt ﬂ(i)%aﬂﬁi&éoﬂlleishhml ﬁlhﬁxt ¢0%t£>atﬁ1ﬁétldd‘k§f the fdfeghedtomparator
characterl stic nmeasured by said values {e.g., Kd

v‘éﬂ‘EFes) The difference between said two values is,

for ex . g In s %

| osst RUAMET, Pt AP BRRY Rl 80 S AR AROMITARL" as uscd
lifawina&nmutes h&%ffhsemlyfhjglm tlegrae of diffeeence between two numeric values

f / t I O phrase
Gt ors A perBd ik B el e Ateapripe e et
%%féﬂéﬁ:@/chﬁ{ @t for 1HEIROHIESsuRh Tt bhE | b? Nil1¥n Mt H6Q1&SnSHer the

di fference betmeen two nuneric val ues (generally, one
abforsnes beiween thegwoplabea tebafistatingicel ignfismseovithie the context

<30 Bl LA R GRTR P Ehte B Sk G L B0 B

td‘iﬁ‘eie‘ﬁ@e valvees sdi@ the valiesisafdr skarfiple, Siegiel fHaf ABE& 10%, greater
within the context of the biol ogi cal “characteristic

n%ars ) 2850, gecater vhan pbeut 20, grewar than gbeyt. 40¥hand/or greater than
tl{eg@%cag aq{i’i ‘@fgﬁ%f ilgelh)dallﬁé’\ﬂ)r\ﬁ?e Ilé?%eﬁc%/cg];n(ﬁarag angiegule

greater than about reater

gr eat ej0092jaAn dbaeptod ﬁ&ina@ fragieevork'hin t}&ﬂmﬂposé@‘%reﬁﬂﬁ/am
ater . than apout 50% as.a function of the value for

tgtll:?é“?”é‘? 1§ CORPEISIGHAG ABING, ACHH $eQUENGE O [aOYSb?I Vih fm’é‘@&’é‘ﬂ% derived

heedR R Huh%qm%ogfo%ﬁhh BEnRWPPSES hﬁﬁlﬁﬁ‘ leBndefis® 1 pmevwk An

framework conpriSing the amno acid sequence o
cAccaHorf lnlanm/\fname'denld "dedvéd fromda akhomrean 1mnmnm>ggibobn Ifiamework or a
fhr amewor k {;;1 an consensus fhr anmewo An
R nSendus famewor may comprise the same ammo acid sequence thereof, or
it may contain pre-existing amino acid sequence changes. In some embodiments, the
number of pre-existing amino acid changes are 10 or less, 9 or less, 8 or less, 7 or less,
6 or less, 5 or less, 4 or less, 3 or less, or 2 or less. Where pre-existing amino acid
changes are present in a VH, preferably those changes occur at only three, two, or one
of positions 71H, 73H and 78H; for instance, the amino acid residues at those

positions may be 71A, 73T and/or 78A. In one embodiment, the VL acceptor human
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acceptor human framework "derived from' a human
i mmunogl obul i n framework or a human consensus

WO e@seWask may conprise the sane amino acid seRUEOSM08/013248

thereof, or it may contain pre-existing am no acid
sequence changes. In sone enbodi nents, the nunber of
plramexorktis igntcdl mo sequencecth ding¥E hansnlinomogbebs]in $rapmework
Iessé 8 or less, 7 or less, or less, 5 or less, 4 or

| Egdncg of humgl gonsgpsts WAL SSANEATS Dy o- exi st i ng

am no @093} AMARGES ceRenRIsTRAEWIrR" & Mrhm&K&kaNIABh Yepresents the
those changes occur at only three, two, or one of
poestcpammonly ppcurdig amihozgid repidues ingt sghesion phbuman no

id residue t e positions may-be 7. 1 73T..
ARl N b YR s e S Ol iy srebtion of human
hifR{ogRsraYa WL bsVHIRRLE RS is florf @GUBREEp bPviriidldomain

human i nmunogl obul i n framewor k sequence or human

c6AsEse sOeneartiadhasubauwernd scqye0os3} a Aubgronmeps in Kabat er al.,

C f "ol r [ re ents. .

RS o DiShs ShARRNES ol ety ARSIl el BRKBPRNY & in abar
s latchippn T orelemBlodimeht) g1tV H, the\dubgfoullit §ulbaid@WoITKas in
sequences. Cenerally, the selection of hunman

i 3 éﬁqlolélfﬂ’rlan VL or VH sequences is froma subgroup

of varj SN i "

of sodoeaca NI TS Sen (e ARBoH, dofpre B tifsensus
| sequenee ehtaadtidrfeorh the aminb laeid\dequdnies SiNagiablefheagy subgroup I of

a0 Pl SR pmpRGmom ther g HpbaraycShispit Gaperpik amino
aRid &qﬁ@t%tcoﬁ{r%ﬁbs at'lea%gﬁ’ bartioh®P 9t lor BachVt (Y ?(QI'OQ’HH% ge%:cglences:

consensus framewor k" conprises the consensus sequén

obY QL& GGGhVIQRGGRILRbSEAIAS 48D N33l riar i abl e

AR RLBRAENN 9 iR EtpR L one erbod ment,
SRRIPISATSTSONTIT NIRIVAS REaBTAOY i GRQaID BU3 pipisach

of the foll ow ng sequences: EVQLVE QPGGSLRLSCAAS
(WEQEBLNDVSS1 ID WeRSAPGEeeiimwe @SEQ | D NO: 32) - H2-

veuer R (St PERBTE R SR B Mohpbide sonsgpsus

Sdey@gnee pblairedIfB@n shisarhina e Kliene 0N vasiabletlipht kappa subgroup 1
consensus sequence ohtained fromthe amno acid )
it el o ong sabediment the YHsyheoupd congsnsusdrameerk amino
elcifle uér&e%ﬁ] ?@?&H%pg obtid% oY'élll%lfp,%ho&mhé F&Wﬁ§§é’tﬁlences:
fr arrE\f\]ior am no aci squence conprises at |[east

POFQMA QSRS SASIA S GBRMHTHE (SBEEQ HoNIOoH ))Agl -3eQEKRGKAPKLLIY

R&%%@i@ﬁff%ﬁé%&b@%l§§ﬂQbﬁDFATYYc (SEQ ID

NG 34)-1132F GYCTREPERCHEORDING 38). BEDFRIeS: (SEQ 1D

[0096] As used herein, "codon set" refers to a set of different nucleotide triplet

sequences used to encode desired variant amino acids. A set of oligonucleotides can
be synthesized, for example, by solid phase synthesis, including sequences that
represent all possible combinations of nucleotide triplets provided by the codon set
and that will encode the desired group of amino acids. A standard form of codon
designation is that of the IUB code, which is known in the art and described herein. A
codon set typically is represented by 3 capital letters in italics, e.g., NNK, NNS, XYZ,

DVK and the like. A "non-random codon set," as used herein, thus refers to a codon
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NO 37) - L3- FGQGTKVEI K (SEQ I D NO 38). See Figure 5.
[ 0096] As used herein, "codon set" refers to a set of

waledoberamt nucl eotide triplet sequences used tRCEOSHO013248

desired variant am no acids. A set of oligonucleotides
can be synthesized, for exanple, by solid phase
sghthaesicodes setdct dinmy aatpubatdelill peatialtye prefembty @inhpletely, the

ossi bl e conbi nati.ons of nucleotide trip]ets provided .
L EHEloE BT 4 SRS OCH e DR YRR Gl Rgmiciotides

oK Bel &te PRI tRIC "HSgenéyas] oft inf i i
designas?on IS that&%? fh% I%%ﬁ%8 e,ﬂ$ﬂ§gﬁwggﬁwﬁg%ﬁi?ﬁtmm

tfheexamplerttic d&¥k dppeenchéKeappek & ab 993 dt Moy RiclaR9§.57-86);

repre d b it l.etters,in ital.ics, .e.g. .

FatReL e (1 B i TeaB Sbionglis o Rlie i ibaving
s®@ftain RYoNS&E cAEbSiyhthdsidd ubiRk @bmniePcidl FRUGOaEH syBEsizers
encodes select anmno acids that fulfill partially,

deedilablenirgmotomgkampleyAppligd Biosystema Foster Bty nGAjairgan be
sglectjon as d i b herei n. t hesi s . of .

Sk SErelR G oBRL BpBr R PRI e Boglevilis- 2Dy
arheg&bied b RetTwlligbANSedtBleyrthdsRWhalitg ik ticildr.colie set will
exanpl e, the TRIM_approach(éKnappek et al. (1999) J.
Nppically wecludp gelerplief oliganyceatides wthrifferenoggyergendhe
]tggetjegggseséﬂﬁgheg%tysthg E: cﬁlnl Sp %Hﬁinetgg Ioggrgll I'S@ Ylelde CET t aln
codon sets can e syn %eS|ze usi ng conner%la nucl ei c
Aolighnhiyletlids] aeused @asaiinglwd ehefihodntiohPhavesafidkes that allow for

lied Biosystens, Foster City, CA), or can be
é&%@ahﬁéaoqa: Eﬂﬁyﬁéfr‘r&%gq figmaip (5‘%101@563&);& f@;n)pﬂ% A plp@ can, but does not
TRELRR Q9 Ride ROGH M dn! &zy MPXitesERE TR For e‘?(aﬁlgnfe Qfonin urposes.
ol 5 nhes?]ze a &dn

i gonucl eot des synt aving a’particular co
set wi[0D9T]yPhacaiprgssionclinete aatipddiesIrefeys tofthe antibodies described in

e b S OLEF R e o) o LEG By et anviongies
QYBIpRsk aPRRWERARIemTd SQHGIs]OLASE Y, B8, Pﬁ%ﬁcl}?,gﬁgﬂér%th

to the invention, have sequences that al’l ow f
tepplenerdanydight ehaan palypeitsides.formiampainuflastigeralinding regions.

trenpl at g, apd al so .can,.but does not necessarily,

ReTo anthedes oy AR PR o ot for
exanpl[0098]l Anusd HerdiR0%ibtary [ REG< to  PRIr&KPLE8SHKIAY or antibody
"linear antibodies"” refers to the anti bodi es descri bed

ifrremenh seguenges (for gsampleop@ypeptidgs oBihe dyventem. eote)nucleic acids

. . ! . - q
S5 S LRI Mgy e LR
oanphtemeind aciys thag hie iatraduteg dhty plept iselpencdsaictdrinpaioth®methods

a?tigen bi ndi ng regi ons. Linear antibodies can be
B L@V nonospeci fic. [0098] As used herein,

"1 br qoy99) PhasSdi " R i i :
antibgdy #ragn%n?ﬁgggugﬁgggh%®%?82¥§%%Wgﬁg%5$®%§8??%gge
ofisplayedian flesnen projeinsoto at keastreupdrépe oficoad pratéiatonethe sutdace of
t hese sequences

BB 31 HAmGR CYaP Pk, PG Acitaw Ohdhoes st b dgtect
IthdtQark8 6iBfarfes Q8 ANABHI AAGRS inehriafltslcAR bERAPI@YSand efficiently sorted
for those sequences that bind to a target antigen with high affinity. Display of peptide
and protein libraries on phage has been used for screening millions of polypeptides
for ones with specific binding properties. Polyvalent phage display methods have

been used for displaying small random peptides and small proteins through fusions to

either gene III or gene VIII of filamentous phage. Wells and Lowman (1992) Curr.

28



of the invention. [0099] "Phage display" is a
t echni que by which variant pol ypeptides are displ ayed

W@200pP0%i16n proteins to at [ east a portion of CREL/US2008/013248
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protein on the surface of phage, e.g., filanentous

phage, particles. A utility of phage display lies in

t Opinf Sizuctt Bad. 3:3555862, iabd mfelescesfciuedmlmmwmz dula ptcmbea’alant phage
ri,ants can be rapi eff|C|ent sorted r

Y BB apephlk BhantuScs oG8t Tt gation rreot, and

hdx@hesadd atNbwYeveld BRh&YPre8dncR OB Wikiay f1geRI IO Bbidin so that phage

libraries on phage has been used ?or screening
rparti¢clendisplhy pot yerperines of dre fosies puteins.s faridityieffects are reduced

s DEVBth RO R arReer b HrEE R e PaviS B AuT theed affnity,
adiﬁll ;ﬂﬁ@édndpr&{&i B usbd, Gk bh §idplieN DNA nintfu@ftiod§ NEowhlan and

gene VI11 of filanentous phage. Wells and Lownan
(Wg 11980 Me(qum A gpmg@mon By Methogls 5 Enzgwlogd205-0216.

refer e@ﬁ?(%]c' t ed g rrn? "r}%fl Ipcflealcrlmgc?or%a% ngPQ r{a& oggin of

di spl a a pr ibrary 1's

gepEcatibh, 8., @oﬂ)E[tdnﬁrhddib lo€@h intaipdnieXpEien 54 badtediépMage. The
level s in the presence of wld tyEe gene |1l protein

skhagemmid pAR R uﬁfairqq dlydeopinshaceyiophegee Bisluding hlgmentsus

f .
tlt%%te{r%@hgg{é a%dQ%Igb@ d b’%lt%ﬁgﬁﬁeégg offflg gfas@gcf lﬁ%lgc? gg%err]al%yh%ontam a
bse$dc b mam‘ef fd’i&hﬁbllohg afrsﬁistafcél Sbglernt&bﬁ Ddlraglentdlinto these
vectors are used, which sinp @%gnlpulatlons

LYRRHAEH CHeE m@p@&@tqdl@g)i9snn;éf h%@n call:barpomigihesevectors are

BT ol T LT ey R oty P Wb RSt fode of

rIep]ictatlahlo«ﬁ the gagnid cBangdels to miﬁngcxndpye;ﬂfcatwn forgeaegeniapies of
t h be .used

S Photar Be o RN 2t padags PRA T Sty Tirpeesidiay

bReh 8k MR ndR9nfealiiqindod paitielel OPRARIEm THARidRS ?ﬁd@eﬁnds

will also generally contaln a sel ectabl e nmarker
a‘ﬁhmb cortan & phrigs pamote&@mmﬁaememe@bﬁhel@du tatadreterologous

gtors can b sn1ds
R RS bl g Pond du O RO Ry R PiTR M VARl s cispayed
g@ﬂﬁﬁsﬁﬂ&ﬁﬁﬂﬁh@p&@&;ﬁhﬁﬂ@rOdUCtIOn of phage particles,
t he node of élpllcatlon of the plasm d changes to

rol i ng0&9klc| hedem cehage Neftt@r"gé‘%?@ls atdeublgsirandegrepligative form
PSR oph i S ANk eR, AR ARchh et e

pitage vpraoﬁ has| aqshagér bngmtcffrraplldanbm did¢swingaheps cbplicatitincdnd phage
cont hag pr ot or fra nent t her eof

| rENaR e OR ot BF 8 %%fdagreg‘srayéépf logsnigeR Bagieriophggheich as an
fM3BoN, &RUPM bRk drRf1ehCherahOY8E Dr RAANPERY 'pﬁgge' Such as lambda,

di spl ayed on the surface of the phage particle.
[ D0 pOBP, A1+ &% dR4,dgetcy ot b detivatvankereofdoubl e

cont ai MR KEF bl Petst e sl B85 BlasaBiIEAG pefers to a position of
r #PArhi&dlab@esidli®in the variable regions of the heavy and light chains of a source
antibody or antigen binding fragment that is determined, based on structure, ensemble
of structures and/or modeled structure of the antibody or antigen binding fragment, as
potentially available for solvent access and/or contact with a molecule, such as an

antibody-specific antigen. These positibns are typically found in the CDRs and on the

exterior of the protein. The solvent accessible positions of an antibody or antigen
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phage vector has a phage origin of replication
al | owi ng phage replication and phage particle

W0 oogmtilten. The phage is preferably a fil anent PCEUS2008/013248
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bact eri ophage, such as an M 3, fl, fd, PD phage or a

derivative thereof, or a |anbdoid phage, such as

I lanﬂmig fra%ﬂnenpl’as ﬂeﬁnqml'hdﬂdm, &1, bedlRermdird, usﬁtgmn.y offa rumber of
rlv thereof g§¥02 As_used herein, "solvent

a owagwfew ngreintogimenioialyang Accspsible PRRIAgS are

f‘?’éé%?*‘%ida“"#ﬁg. e o O R DR R el ST R Beferably

f usag® oompitat pnogra;inatsmhmsnheﬂns@ﬂé grogrars { AuctinyseSan Diego, CA).

e of. uctures nd/ or, nodel ed structure of the
R BE ageSribIR RIS ST h SN G A BEMERT usids 2lor Lits Brys m the an
a(%@ | Bl #d TN VIO ) AGGES BiANSH, 859 GRNTBRACIY ([1|98§) J Appl
noi’ecul e, such as an anti body-spécific antigen.
p@wt il6n3t8r Oetgrmiinationyof solyeut dcoessibbe BBROME N ba pellfermed using
t rotein, ..The vent .accessi bl .
SSERarhuBbie GF pBR RHs B8 S BiclBResi A SGoceiahndppmation
asot@iﬁéd f6h ie4Ribddy.C8bftNEredRitRAALE A 1iIHSI 9 t1RRY p@fposes includes
nunber of algorithns known in the art. In one

ehbBdiLnBiepolyssir Medule sefsare bTIépqso%ssvm@t@s) dpenerally, where an
zﬁé&r tH]n?@g%glf* ?g%qglggg 9 u e%t St Es){zg r[T>]araa,rr13<: erI H%gﬁ%g'n(gtl a probe which

ra usin
Pis mgécam tﬁu Gzi‘lcﬁlﬁtl@rhfs slenala@btul 1.4 Wn@@ﬁ@’(ﬂo(' ARERE Y Fadi®aNIn
Di ego, Sol vent accessi bl e positions can al so be

© cRideien: H@terra@aﬂgn af sovent AeRssblsvipgiprs anskares methodg using software

@?R ﬁnﬁfgg@g;&s ﬂakgo%gzﬁ dggan?d by Eh&é 4%1)@@4@@?%{‘ gtg  18(4):
(ﬁ7%ﬁﬂ@ent accessi bl e positions can be perfornmed u3|ng

ft t f t del d
< ettt BHa) % FanstgeBic Tefpborenin e OBiaH e e yhich gimulates
ARt dbAIYpmaRIdr MR Jebals, ¢an ﬂi’@mee' énglggggnés@ chMRR&ial cell growth,

purposes I ncl udes SYBYL Biopol'y ule software
(srabiby of Wood vessekss amd/@mcldbgcmeswme eFamexahgpde, ianpivgenic factors,

BHOE T} ol T S ) YR Bn HERRES BRI VRO gAYy PIGF

SEDGEtfadb O Ui brbbhsAOSiH fidtoR FariiIR (FGFs)i TIE B. (AhBiopoietins),
addi tion, determ nation of solvent accessible regions

apriap.daclinelikroligand < (R0t Pakat. eﬁtfr@blait@r@wﬁlaﬁact@rﬂm@ﬂm(@FGF)

T A T R

‘adepitScytesgrawgh tantdt (HAER)dscarv @btos(smlrﬂémmﬂ?& (IL-8), Leptin,

evel oprment of b] ood vessel s

Reiogilinsnkigeends! .%@W@eﬁaﬁogﬁ’é@s@ﬁt devad qridgthghial cell growth -
b, 00 (MESIRES), PRRALQferMRd GHW@ER 8% %spe%ta@ly PIRGE- BB or PDGFR-

W
exanpfe, angi‘ogeni c facto% I nc but “are not
| beta, tPdelotrophie (HTIN), \PEGEranm ch, ﬁmitfems, Trhnstfhnenﬁig@f"omrfad:tyr-alpha

P(l,ijg? 511P { a%@é | %glg%g(%r é‘ (5: Lﬁtﬁ i foarrplec%sw factor-
%%%%jymglghf ard Iﬂw@%'—eﬂgo 1nQ%He factér’s a9 Q&&?ératg AWK healing,
such as growth honnone msu?m like growth factor-1 (IGF-1), VIGF, epidermal
growth factor (EGF), CTGF and members of its family, and TGF-alpha and TGF-
beta. See, e.g., Klagsbrun and D’ Amore (1991) Annu. Rev. Physiol. 53:217-39; Streit

and Detmar (2003) Oncogene 22:3172-3179; Ferrara & Alitalo (1999) Nature
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and basic (bFGF), Follistatin, Ganul ocyte
colony-stinulating factor (G CSF), Hepatocyte growth

wo 20007316HG-) /scatter factor (SF), Interleuki PEBUS2008/013248

(IL-8), Leptin, Mdkine, neuropilins, Placental growth
factor, Platelet-derived endothelial cell growth
f Medlioine SPI2)HGGH)13 68 Bérghieds ol €2003) dDmogivid 2 X 65196556 (e.g., Table

o B ot A0BRagE GRS A1) PP St AOY i Dl Orncol 8200206

factor a - 3| r irRQ,; Bk
f act or[ogg)ﬂ (@%g{%{?@g%ﬁ%g%égd& ?‘ggl? éc\églt\é%l? gfhﬁhlzgor refers to a
(shiditt mblebelpr wetght subistance)lacpoyrsioleotidé (ideluflimg; ©g.s ab rdtibitory

I e heal | ng, .such. a owt h hor none, .
TG EnhorsTolBan A polypbpida o j<elenfd Brotatess regn bigamgprotein, an
%ﬂ%%’:f@‘ég)ﬂhgétg%l) fusion %otéiﬂg tlﬁ‘@&ﬂ%\?ﬂﬁt Qﬁliﬂi{s%nﬁfégbﬁe)é
and TG d TGFbeta. S Kl

al pha™”an . See, e.g., Klagsbrun andm’
Dyasemogeng§ig Sdr)undesinableRexscul Bipyesinoabilif3 elier-dd@ctl Bor widirectly. It

and t mar 003 cogene .22:3172-3179; Ferrara & .
APPpldts stsbiod et PE R T Reinsti St 4agudshVe gfhus hat bind
ednddlock(tR08Bio s & RELy 4 1ROALI SRAf fabtod or itd ARESoL For
l'isting known angi ogenic factors); and, Sato (2003)

| ¥emple, adiahti-angiggenesisggemos 20 8ntifq@iy @ Htheaantagonist to an
"anti - angi ogenesi-s ent" or _"angioge LS J nhi b t or"
BRI EAEY of RIS IRGF A5 e thé VEGr-a
petapiolle @OKIOR rédopedrwdlIFIYL re@edior), aiti-PDIGHR tnbibito¥\Néuch as
(RNAI op si R!\IA%)M%a %ol ype]g‘%i de, an isolated protein,. )
Llegresmbi(lagtini late), srpllamplepwlgy thap plogl Y Efgfarasspigr signaling
fusi . ot bt 3 >
LIk 254, 3UGRES, SOTBITIDSUR 34 COBNRBSABRIS, AMG1oo,
edrtthese disereedliy, of., inkahateabl yaterdttappheatiod WO 200d44r1880Hd Anti-
that the anti-angj oigenesi_s agent includes those agents
(ARHOLSTHE B HPOLE Yds @abiygrisdeernesia dRIRifqry, 6> ngeostatin,

2HAORGEN | ke, f GGt 9% , XiadsbPurl ﬁf&%*&horeﬁ‘i’g9 @’%MH&' Rev. Fhysiol.

ant | - angi ogenesi § "agent 1s an anti bod r ot her
arx: 24 p9;sStrefitoandrDeimgr (POB) Onaggent 228 1d243i1 A2 ¢e. abdade 3 listing

e. g, antibodies to VEG--A or to VEGE- A.rec r
(it BBy Y mghenerd el 3 S ABLARR) Natre

| PdiRire O 52)SI18GD- 1854 X &ANES Qﬂ.g)zodj)mdo?ieﬁb M6549RE536 (e.g., Table
smal | nol ecul es that bl ock VEG- receptor signaling

(&ligfing keprngantizrziogenic &oBBH3andSaENROPY) &Y A CFia80ncol. 8:200-

( i t] .at e ; 06..0r tho descr i bed,i\n,

() AR MR e AR A S

13304) [00408]i andicagenSVEGARYent $EGIFSA" hiGdeddRrdi@tdf¥s to the 165-
angj ogenesi s inhibhitors, e.g., angiostatin

eoipe egid; humagy vascudgrendathglial gell ggewth facton andrehpied &21-, 189-, and
SR a4 gt Y EB Shdofish o gRtpaft hions, Alsqribed by

| Lesnigreg ala (1 989aAgiengelfioc] 306eampllondk eral.i(§9)tMol. Endocrin, 5:1806,

S uSPErTb ety e w1 and phede e Ggandercol The term
221165192160 Rbels fo YEGFARA ngnjﬂuﬁiahréggé‘i&oéﬁ&h Ias mouje, rat, or

anti angi ogenic factors); and, Sato (2003) Int.

@rimate O ewletimgs g@OVEGF from a specific species are indicated by terms such as
hVEGF for human VEGF, mVEGF for murine VEGF, etc. The term "VEGF" is also
used to refer to truncated forms of the polypeptide comprising amino acids 8 to 109 or
1 to 109 of the 165-amino acid human vascular endothelial cell growth factor.

Reference to any such forms of VEGF may be identified in the present application,
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206 (e.g., Table 1 listing anti-angi ogenic agents used
inclinical trials). [00105] The term "VEG" or

WO YBgP73460 as used herein refers to the 165- anP¢DUsNE013248

human vascul ar endothelial cell growh factor and

related 121-, 189-, and 206- anmi no acid hunan vascul ar
englobh éVEGF (8elI0|9) yrencE @ aldl90> I ar, "G Bigs € rihseathiby atid pogjitions
et al. (1989) Scie 246: 1 and.Houck et al.

flm 1iunggied Eﬁtaﬁcvﬁﬁ%% e PUY erefi 3§ sidigated gthe pae VEGF
rs@awnak | FoOBEHPIL Athif Ll b6siABA 1P(AEARIRH) @b Rcated native

t her eof . also refers to from

NOBGH umlao pp&moreiﬂ Sructlncmsner)musanver\éEGFo Thp rtnunaated native VEGF

TRA PRy fiiike KRR PR Oesiors SRnan e Gubmating T

for mypoigs)VEGR "as%LOVEGFP%nﬁ%dv" 1VEGmtivody #hat Bidd8 8l VEGF with
refer to truncate fornms of the pol ypeptide conprising

auffrend effty tysandspe@bicidy. In ens elmg)dmﬁemthéle_’aaﬁ =\ Fentibedy of the

h ar. o) I i al ceI

A on RSt FROTE N T I ke BpihsRebhdip Bl P entirRoF

i Antibby §F thE BlenBOR|s #:EbbANB20S: 1. ubu Iﬁ/?@%n()ﬁreil@&bodlmem the

"VEGF &1 109)" or "VEGFi 65." The am no acid positions

fagti- REGF raahb@dmf the, atwenéon/@@i)eawd 66 fritlarentusie agent in targeting

a'ﬁgllﬁt%}fgﬁl allthlzi?segsaetsl V% nssv%ﬁebfg Ctﬁe VfE'%F g@f V 1s involved.
aCI I oni ne runca

rmﬁ aMBV\EEE:ath)oabSﬂllm@ﬁalIy 1891 bind t()rmmdm\tEGFl a))mlorbgmaé s0¢ as
The truncated native VEG has bindi ngh affinit éF

f%EGFr%OKBﬁGEn@ mriathergsewih lgptorcwipar Biilo RCGR &t by
VEGF. b@?ﬁ'ﬂG] T%E&[}@ %y%&p& "ﬂ%ggé’i r'nﬁb ?@VZ glsg%%wn as

t hat b nds to ent a

S plmMAlchE@F" bn "AWe\SéFrﬁsIg’d‘l mrantc;ormlhearannmna\d%ﬂ aarit VBGdY

of the i ion is anti body B20-4. 1.1

SRl A e eraf A g (o Protese! h | S aseen Res

| SNVEIYRLIYYL ¢ %&b}?%hlﬁg@dﬁu%a]ﬁ 1 fParY&hoRNOLBRS and antigen-
enbodi nent, the anti-VEG anti body of the invention
dandlbe cgmettrmt@tymtmmng cegigeniromrthe arugineiant - lWAGF

A e

ucsmbkynaﬁay WA the aatihe hciEeudiesol BguaS2EHAY) idfuding most of
VEG=-B or VEG--C, nor_ other growmh factors such as

Pheframppork sregigecs. droed Grm imparie@ 1 \adrbant Ttadyhe sequence
RSB g I R e DA NS Tgtr mass of

mbnocl@a@ﬂo daltanbady 19@1516(55@1&&1 according to Presta et

al . Cancer Re, 57 4593-4599. It caonprises
 mut at é[ggﬁliﬁ}a Iﬁ-@@m; F:%p?lé(@q:;gﬁig agppsed herein refers to a

x o)‘rﬁﬁﬁﬁ@é M10Eng Qﬂﬁhﬂ&fg Rk H1ﬁ{dsOl8t\ﬁE(PF NBRY LS Rpeptides

he 'muri ne anti - hVEG- nonocl onal anti body
tiheltiddy lbot &rs riot hdntng tgfantibedies d4EGRd fiwn & sequesepofthe B20

R ol S A %hﬁ%a?sc ABed i 0. BUBELER No. 20060280747,
U.S. Publication No. 20070141065 and/or U.S. Publication No. 20070020267, the
content of these patent applications are expressly incorporated herein by reference. In
one embodiment, B20 series polypeptide is B20-4.1 as described in U.S. Publication
No. 20060280747, U.S. Publication No. 20070141065 and/or U.S. Publication No.
20070020267.
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the framework regions, is derived fromhuman 1gd, and
about 7% of the sequence is derived fromthe nurine

wW@eionozdyo A4. 6. 1 . Bevaci zunab has a nol ecul ar PeEES200$/013248

about 149, 000 daltons and is glycosylated. [00108] The
term "B20 series pol ypeptide" as used herein refers to
a pol yeepe9]de, ThertednutiB2(y4 dnl "aastuséxblgreinhraferbiortbiat anantibody that

VEGE. i | ti i ncl ud

s eV Ear S ErwBFS shap vy PioHndreBdi e dfbove1
B2ORranb iHody 19/ NS B3Py R imgmimgqu@m iDSHEQ D NO:4;
U S. Publication No. 20060280747, U.S. Publication No.
28 Ra12 is09EQ ARG 16; H\R-LBub SECAD H®:Ro. 20070020267,

the co of .t hese, t plications are expressly.
incorp@ﬁ)gﬂgd ﬁré‘regf’lﬁn b@%‘gge@ﬂc@“ﬂ oy r@ﬁ%ﬁﬁ% ﬁ@hflm, aritibody
BR&: sifdd ©SVIPGFYRE Ebﬂngﬁséssan%ﬂbédgiwﬁéreﬂﬁﬁvm-ﬁ? ds SRQUDINO:1;
Publ i cati on No. 20060280747, U.S. Publication No

JBY RoH2 108BQARIN O 2; BT ER -1 5| SEQIP AHORHVR-L1 is SEQ ID NO:5;
2 0 9. el -, sth.»1. 1" as used
h@%igﬁg%Sﬁ?[slgﬁ?}ﬁﬁ%{%%%dﬁﬁaﬁﬂ& binds to VEGF

and copgpl i BsesThaftemt' GBIy awhsdEhditeilRolt of theREQ Jeles
NO. 1; HVR-H2 is SEQ ID NO 2; HVR-H3 is SE{%ID NO 3,
HyRyRaptidss spdgsprbedond’. SHxelcatipr NgE2P 16928745, Urvubdication No.

21085 By ) S AN SO o G R

apuly mepripes, aedesaribedin UG Pubiietioh INd-12606402 80234 SELS ) Pubiiation

1, HVR-H2 is SE%IDNQZ'_H\/R—HSiS SE%ID,NQS; L
HV&4007p E41668 apion®. & Publieation Ne 2688939266 imsTudgyRut mot limited
1S 86R ddd §223. [00111] The term "G5-31" as used

hefein is one of the G6 series pol ypeptides as

descri98d12]jn UhS.teiubBbiotraidabactiNaty " 20060R86 dally 4dtiSe," with

Publ i.cat i . ,.20070141065 dlo .S. Publication,. )
NBESG8 RODBEb eI Replids: eies T B shepisabpasgies 484 biological
desstidiedsodiatbl SithPyBGFcat i on No. 20060280747, U.S.

Publ i cati on No. 20070141065 and/or U.S. Publication

No. 20090b3026Y "VEEGiFanéagopist” nebars 1o annolegulesapatde 8f newdralizing,

B P Pl P e B A A 0Pl
piakiyaRR! betenot ligfied tb,dtsHiyding & bdG@ThéR! VIDGBREdchts WEGF

bi ol ogi cal functions associated with VEG-. [00113] A
"aptagonisht IBglhde sithqud fighitation, antinh EEE antibedipapndsandigen-binding

OGRS LGRS R oy SRR Dy
| VEGEdhergby beduestoting itsrbindthgtto oné bs moir¢chicagtotspamtivd’ B{EF receptor
ngnrti%oyi%gncg %’%%B:t r%E:g;StorV aEn%:gonists such as small molecule inhibitors of the

VEGFR tyrosine kinases. The term "VEGF antagonist," as used herein, specifically
includes molecules, including antibodies, antibody fragments, other binding
polypeptides, peptides, and non-peptide small molecules, that bind to VEGF and are
capable of neutralizing, blocking, inhibiting, abrogating, reducing or interfering with
VEGEF activities. Thus, the term “VEGF activities” specifically includes VEGF
mediated biological activities (as hereinabove defined) of VEGF. In one
embodiment, the VEGF-antagonist is anti-VEGF antibody B20-4.1.1. In yet another
embodiment, the VEGF-antagonist is anti-VEGF antibody B20-4.1 lRR

33



10

15

20

25

30

ant agoni sts include, without Iimtation, anti-VEGF
anti bodi es and anti gen-bi nding fragnents thereof,

WO 2@e0t3350 nol ecul es and derivatives whi ch bi ndPCT/US2008/013248

specifically to VEGF thereby sequestering its binding

to one or nore receptors, anti-VEGF receptor

ant i boj@0es4jan A MEsEH heeog Ptreatmant gahvatasioas sithas "sesl' br

npl ecul e inhibitors of the VEGER tyrosine kinases. The
AP e ip aBalﬁ?'slpteweggoa e HERRHO aﬁﬁfé@? ppuzl egurse of the
GNP O eatc M apd i e A driRg Rfer OF BLpASIAy or during
rthe cpuape dliedirscad Iphthotuigs c esisable bEfecth bfitledatmeBGElude greventing

capabl e of neutralizi.ng, blocki.ng, .inhibiting,. .
R BBSoe o ES RS AETEURT RGP ATyeifinishment of any
afitdcy b inBitect PAHRIodi &8 cbfeGhen¥EIT BE Uiskhdel fRventing metastasis,

specifically includes VEG- nedi at ed bi ol ogi cal )
atecreasing ¢ke (atsofhdiseaspitogressidefanmadidyatiin orE@Hiation ob the disease

%%g,d' rgrtniss}o:?lﬁ)r;}%pq:c)za\%gﬁ)ﬁ oglggr:) %?q@%%rlnﬁi\){ﬁgén%pgﬁtﬁ)%g}/es of the
MEEmnl2g08idsb defy A8YélopheRt cTatdiRast o Sorderlor to slow the
.1RR [00114] As used herein, "treatnment" (and
vripgigssiomef & dispasqor disprder” or "treating”) refers to

clinic I()li ter, ngl}li M dnll %gatzgr} ﬁeelt]g%ts td & rﬁlln%s?{atigrli] of the agent(s) in
natural” course 0 e I ndirvidual” of ce ei ng

td ettiadousmede aopis@ibiofl @raed wodd)es aé & mpinheid Hedxitial

or during the course of clinjcal pathaol ogy. Desirable

eheapeuficatttact @stimigniior s exierdedmstied of ﬁgieo%:{'éfl}?mﬁ@éi" or

- £ di : i ati .
RN, Bt A LR o IR SfSpeypion, b
catiee pugolie n nftutehe di sease, preventing netastasis,

decreasing the rate of .di sease.progressiaqn,
amel 1 oA e ' r%a?rﬁffraﬂ% o it Hrouowd benefitdrom frgatment

r @50 Sahile, Manh RS UREuPePEBRASIrSheed BropAyRxRHafsM & HoPmal
anti bodies of the invention are used t0 del ay

dgelgspeehiexofssvedingprreprige odisanttelledangiogeaicsis) otescular

rogressj Qn..of .a .disease.or disorder., [00115 . .
RSB b PebhErTamic arEha SSkdsts s pelyging those
t ehAGEBAI(cDhditidnd vVIAER pRURYPSseRE taRfmSIRE FxCMsérdedn question.
acute node, so as to nmaintain the initial therapeutic

dNprrtimifing examplyy off diporders éx beHerted bereinoigickytle nakignant and benign
"lptermtt " i ni tion: i . t [

B L N L O
coaptéry nietastdisur e. [ 00116] A "disorder” is any

condition that would benefit from.treatnent

L b . 1" " ( f Or e : "
exanpl WO hEmelhs e ‘sel perliferabie Bisosder candr optlifeedive disorder
QR NS HisBRIGAY B ard Q@o@ﬁ?‘e‘aﬁ?igg sdrfix §&si8d Mfeabrsorrg?l cell proliferation.

i nappropriate or uncontro angl ogenesi s
viasmelearbodenere athe lcell plolifdrhiiee discidadissanderoni ¢ and

acute di der,s. or (i seases i.ncludin hose .
et ot QBRERI®Ciors aR S iirR Tolecu e adblasuc ek gagwin and
t Srofift@atinS Wheer ialighte® bt Béhign, and all pre-cancerous and cancerous cells

"o

and tissues. The terms "cancer," "cancerous,” "cell proliferative disorder,"

tumor" are not mutually exclusive as referred to herein.

(431

"proliferative disorder" and
[00119] The terms "cancer" and "cancerous" refer to or describe the
physiological condition in mammals that is typically characterized by unregulated cell

growth. Examples of cancer include, but are not limited to, carcinoma, lymphoma,
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Non-limting exanples of disorders to be treated
herein include nmalignant and beni gn tunors;

woorwheiken as and | ynphoi d mal i gnanci es; and, PCTIUS2008/013248

particular, tunor (e.g., cancer) netastasis. [00117]

The ternms "cell proliferative disorder"” and

"pastbmb edapdonwe ankd kakeraia: Vefegrartianlah exampris of bldd cadtdrs include,
ssociated with sone degree of abnormal cell

3?16 e QIS 0} KIUBmEUSAE b ungqgace gincluding small-cell lung

bl REARLLYE ca'; ﬁﬁg‘%ﬁﬁcérs FeADGEEInomMASE 4R ﬁ%mg {iaréo}s
used herein, refer§ to a1? neopl asti c cel b romﬁﬁ an
praodindrea af therungihetnker ofithé pepitanéurny hepetocgitularasaded] gastric or
pr e- cancer ous ]ﬂg cancerous, cells ggﬁ tissues.

The

t BYRECh A neludipg gastrogiestinal- canrer ad gaspigstinad stromal cancer),

bSOk meeP LBbhi [ ' o o .
e PO hSb Bl YU e oy B sont ot Mg 5T G biadder
Thecerchepatoneg iheeast caanek, tolan can@ubloredtalrcancerpendometrial or
descri be .t he physi ol ogical .condition in mal s i hat
PP R B LY TR BT, drBREHcer
Eprastite @an@, AAV RhndeRGhided cdietr, RESaRUardindthd & Y fious types of
carci noma, |ynphons, bl astoma, sarcoma, and | eukem a.
Visaé apdpedkeednger, meltampias supkerfsaidispeadingreel imuhay dentigounaligna

not limted to, sguanpus ce cancer, lun anger

(PSP el s PRGNS ihuler SR han 1 Wl 7 By
dgmpROma ARG 161G HE/ Rl lidule dongodgkindls BEMAGRIASINHL); small
carci noma of the lung), cancer of the peritoneum
Hemphewdic) (S AN a netermediats terade/ follicytas Al intermediate grade

( i j g S i- iLhal- ar. an . 1

CTRLROn AR PSRl KOS gl Lmapp gL i

aradednael worBelegex\ie NHE ARy diseaseNIAD; @amdedell lyinpBbma;
dder cancer, hepatonma, breast cancer, colon

. D )
gﬁfsg;%late% ?Yd?m; apd \aldensgppsrestogobglingmiayicheonic
. iy . | . e T enal
Q§&ﬁh6®'ﬁ@_lelﬁéH1X g(g%Lﬂ 280 1HAPRIIAER lethéegﬂf@é]?ﬂ)danc rc’ell

cancer, |iver cancer, prostate cancer, vulV
tleykepiial ahaorde myehiestic deukamdd; modpostrcangpliahlymphypedi faitive

head k el , ficial di
gt TR R e R R L S e L A et
B REAABSes, R @LcHR RBCIBSoiadS Wil Braiﬁstuﬁbfs?,Hgg é\l/(lfieil%ss

I'ymphoma (1 ncluding | ow grade/follicular non-
|sypyiesee (NHL) ; snmal | | ynphocytic (SL) NHL;

i nter iahe aradef.fol licul ar NHL: . interned a rade .
o't rudO Al PR et SHBieelt b R BN Hifed affeertain
|leyritpdahéms tthe vétdbratb iGhm@maste. SAEhthald GficiGdeS Biese @61 limited to,
QHL; bul ky di sease NHL; mantle cell |ynphong;

PRG2RIE1akt SHCT §AesemrsPOERaYElR.cRstistsnehesscats, dogs, and horses),
. A e viic :
(Milc%%%&J g{gﬂ% e E y rrsgr%g 6:?12%1&%%9[)'0& E eméj’g\1 ’%é{ﬁﬂafg EH|Hrn;?/an(: el
| eukerfd@i21¢hr dhe cermyglhabhastiiical lfemkeaia” refeth to a preparation
iferative disorder

past.-tr.anspl ant | ynphopr gl §PTLD),,
aﬁ_?"%m n Su¢h (s Pomit ﬂ1eabr‘°1ﬁg’6P]i FEVHY PEHe8 8 Ingfecdient to be
WifeBtive, and which contains no additional components which are unacceptably toxic
to a subject to which the formulation would be administered. Such formulations may
be sterile.

[00122] A "sterile" formulation is aseptic or free from all living

microorganisms and their spores.
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phakomat oses, edema (such as that associated with
brain tunors), and Meigs' syndrone. [00120] An

wO povdiovdtdual , " "subject,” or "patient” is a vePCEDRADE013248

In certain enbodi nents, the vertebrate is a nmanmual
Manmmal s i nclude, but are not linmted to, farmaninmals
(such [8812%ws An ‘gffectivammnomits refpsts af smohnteedfective at dosages and

gfoﬂgg?’ﬂoﬁg ?9{?1%%? ] I’[qngacthéevlqd esuFQg}l ! %e%ﬁiﬁ lg? p&%ﬁ&l%ictrljc result.
" phar npee24)i ca "theraprliRhilP BifedifleSinfoun? & aosru%ﬁ’@ﬁ@é/ﬂnerécule of

which is in such formas to permt the biological
dbe invientjorofay Iverysascondeng wgfa@drsauth aothealiwhfeestateyage, saxdand

RGBS PP S B of B RERGR:Slite  Sicit a desira

fregpoakain e 1rYMM|ddalb6\ anKeuﬁéa&ﬂ&%@lfecwaném RUEGH1pABSEs an

may be sterile. [00122] sterile” fornmulation is

a@@mt in whichraag texie ar détrimental affeqts of tblcrsgbﬁﬁmmﬁn@ln@ﬂe are
123 amun
AP igBRTOE bttty BETER Rt R, P BB tctive

LanfBUNERESS &F 3h arhOuRGlifle R, hi@osdES Anddof p@lcaRetihfe MREessary, to
prophyl actic result. [00124] A "therapeutically

cchisye thecdesived prophylactic sgwlst Apiealhn bebngtaepgssaiily, since a

v clo
ddlléé S%c%g t‘%? is u’%éé{ lé%jzéc% a]ﬂ'g)rttg of gtt an .{aﬁ[‘%e A%ﬁ%?\” gsaer the
gndphiyhectiablly eitfyctnffe aiﬁiﬁlnswbﬁlﬁaﬁdeisﬁhdnemld|tl®eralb@1tiehlil)ceﬁ‘eoalve
desired response in the individual. A therapeutically
AMBWEi ve anmpunt enconpasses an anount in which any
toxic tri t e
are oJ?R%%ﬁheém%m&?%€8§ g?é%gﬁﬁ?%gﬁly Zﬁggggﬁﬂghﬁﬁ%k
ghéreptgic agetitp imghidds aohultalebys @bhactenty)andonsecttiveeddnmistration
t.o an apount effective, at dosages and for periods of
t'PABY RECEssary, to achieve the desired prophylactic
resul toof24)i caChtierPUs w&d hé’f@i@ﬁﬁ@lﬁﬂé b¥arm@b& iR aRy acceptable
prophylactlc dose is used in subjects prior to or a
aarTeas ckeipiantnge stobilidesedueh arcmenioxiploythaceli eainypmal being

ef f

FrePH IR o Dol O bBuge. Oten he
Mﬂblﬂld‘gﬁd’aﬂtylaeébpiaMe carfibi RahiaglestpH bfi&e@®koli6® Examples of
further therapeutic agents includes simnmultaneous

(I&Uﬁem@@ﬂvycwf&%ﬁ@aémm%dwhﬁfm seghaasi Rhesphate gitrate, and
q{mr ma A 9&&@% ang&'&lﬁhrﬁg gﬂ) %’ﬁs%grl;@&ghnlombfégﬁar welght (less

ut 1 cal’l'y accept rrrers, excipients
Sthabaﬂoluz &0 Ses\mtueshpcﬂy}eepmdat mgieinst suchhg serind albtlmlfl’ﬂlgﬁhltm or

d and
bel nggﬁ)gmpfl glyg h?pe}g) yrt@;e]rt%éHglts%e;?o yvmylpyrrohdone amino acids

such as glycine, glutamine, asparagine, arginine or lysine; monosaccharides,

disaccharides, and other carbohydrates including glucose, mannose, or dextrins;
chelating agents such as EDTA; sugar alcohols such as mannitol or sorbitol; salt-
forming counterions such as sodium; and/or nonionic surfactants such as TWEENT™,
polyethylene glycol (PEG), and PLURONICS™,

[00127] A "liposome" is a small vesicle composed of various types of
lipids, phospholipids and/or surfactant which is useful for delivery of a drug (such as

a VEGF polypeptide or antibody thereto) to a mammal. The components of the
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physi ol ogi cal |y acceptable carrier is an aqueous pH
buf fered sol uti on. Exanpl es of physiologically

waewepta e carriers include buffers such as pPOBpRADE(013248

citrate, and other organic acids; antioxidants
i ncl udi ng ascorbic acid; |ow nolecular weight (less
tiimsorab atet cobfinods |adaage)d ipal bilagpt fodmatiqar, similarso tisidtid as

serum al bu el atin, or immnoglobulins;
HEPEPRET O glbﬂﬂ?g‘ﬁ@r@erglﬂféﬂesas pol yvi nyl pyrrol i done:

anm no @eisH SHHP 1@ HUnYiChdoBlasit EoAPdIEon G RA U Qfinposition

argi nine or |lysine; nonosaccharides, disacchari des,
amdﬁvbtm@eatmgrcbmdpmpesngmtleasnomg agtlmthsmpemmme e. gy “anti-
dextrins; el at ents.such a

SrbthgRei, BRedlendr AR tuT S an reanissRERgDrnslyde, but ar
ARHIEID| 8BS cRABhaRpSRl 4b¥hts2E¥dmAh initRPagent t ts,
surf act an?s csuch aspTV\E Aﬁé}) T , pol 3l/et hyclggﬁgeng? ycc}:'g0 oxic agents

(aggm)s useghia rmlamm@ntl-gmm&p\ag¢nt§)@pgptet1c pgeds, anti-

SR Ui AR sy 4 GREPGRRE P el PPl st i B R B Sfipaics, anti
ctelbmv giitibodiesfardépiGerfral ghovah f@etc\ﬁ%e;ﬁ@ﬂ (E@}RII)I dhGagBhist (e.g., a

anti body thereto) to a manmmal. The conponents of

ttiosing darmase inhii tarb B | A iR whifuter (612 actiptiny €Farceva™), platelet
f&(‘l%&k QYth ?écﬁ%rlgﬁlbstgrs (g%j3 Fé\%ﬁm W%ﬂ?ﬂ{esﬁaw)) a COX-2

bi ol o anes erm an

-mh?ltb[lbla@tg Coele2oRidY, ihtepferons pfyeslEnés) aftagOHIRO $4. gl ﬁéutrahzmg
useful in treating cancer caonprising at |eas

Fofipodies) Hh‘i‘té’é@hﬁ ey apare ogt}g: follogmgi té@qgseﬁrbgéeﬁ{bB3 ErbB4,
IOk e 1S SR B MARE VG A ARIRBb Jand other

dyeattise agd ongahici ohbiniial agqntsage:nt@qmbiymtdmlsxherea@aebsp included in

ents used in radiation therapy, anti-angiogenesis
ég%}%n Yboptotic agents, antitubulin agents, and

ot her -@EEN)S tPelidrfpic gﬁﬁ@ﬁ@%gerﬁuﬁbu% 1A 1R a substance that
anti bodi es, anti - anti bodi es, an epidermal growth

flabltbas or preEgten cqlﬁmnamnra@@mrsiauﬁ@ ogll deathtoy desgtiusgion. The
nase

b Ri @30 y12s 19 1 188
SeS Rl edlor BEtbas FSeckib Rheat (s RGP0 128 v, Re'™, Re

fSﬁﬁ'tSer HAPhipkeY and eaddoacti 80 ébﬂluf kR&hbiheRpeutic agents (e.g.,
Iate)) a COX-2 inhibitor g., celecoxib
iTAEt g?‘F@‘fa@ﬁﬁ adrigpicykvies all@ﬁld@@ﬂn@t%m@evlgblastme etoposide),

(bR e ARy P IR ORI B
Bhye&alaﬁﬁ@lagen@%ymes MidFragreeaptherdod suchlazAlucloddait, enapthes,

ot her bioactive and orgapi c .chem cal agents, . etc.
HE}OHgfana §0>f1ﬁ%$l§ fas é?]éﬂ anler ?Wﬂxmféa einﬁylpﬁé:ally active toxins of

'H&\ffﬁ‘aﬁﬁl @hgal, PRE 81 adififal Bﬁ%ﬁ? i HId Pirh %?%d/o%ﬂ%ﬁﬁqhereof

herein’refers to a substance that 1nhibits or prevents
aand¢hé varemus fanhiciiosor antddancercrasts sliscdsed telawh @ther cytotoxic

Aan A6 A SRl R g rotda] S s g gestuftiomof g cells.
Re 18600130388 A "toxin" is any substance capable of having a detrimental effect
on the growth or proliferation of a cell.

[00131] A "chemotherapeutic agent" is a chemical compound useful in the
treatment of cancer. Examples of chemotherapeutic agents include alkylating agents
such as thiotepa and cyclosphosphamide (CYTOXAN®); alkyl sulfonates such as

busulfan, improsulfan and piposulfan; aziridines such as benzodopa, carboquone,
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Snml53 , Bi 212, P32, Pb212 and radi oactive isotopes of
Lu), chenotherapeutic agents (e.g., nethotrexate,

wa@evanmied n, vinca al kal oi ds (vincristine, vinPCHES1008013248

et oposi de), doxorubicin, nelphalan, mtonycin C
chl oranbuci |, daunorubicin or other intercalating
agetntesiopa rny nmesiopagethylagimen¢ssantinectbpibmelanhinessincluding

n cIeoI tlc y4 antipiotics d to ins such as
ftpm ?g %%WﬁﬂQ"@rr@HE@ﬁﬁph %lve t oxi ns
Otﬁ'le@@%@fh'l(ﬂho gﬁﬂb@&ﬁide aRl %e@&lo@%l&fﬂineoﬁdeﬂig@nms éestpemally

i nclading f nts and/or vafiants thereof
veullatgm amltbuilutmmonc) dnhta—@ﬁctcedrydag:ammablrmliahionsladol

b‘%ﬁ%ﬁ?"&%@e rl%?é%’ﬁpt i%)ﬁ?ﬁeggﬁcg@f rcﬁl;falcg eessg et}lﬁﬁlﬁ ,%g}@g\éﬁcgmptothecm

[ @1&fhg the’ s&%eﬁc aﬁaﬁo@moﬁ&b%a(mmmm@) @i)Thﬂvdlnﬂot@can

detri nent al fect on the growth or proliferation of
&AMPl[Qﬁ)ﬂR@ aﬁety&wtmomwamgwlcctag end 9- armnacammmheah)

PV et £ O ST RE b o R0 Srvenlg A etesin

S4yatheis aﬁahb Ate8P PHoabshyINE @S, Fﬂ'd)@ﬁﬂ’i}ﬂlﬂnd %ciﬁcfé-ﬁ@&ﬁiﬂ@r &r)yptophycms

al'kyl sul fonates such as busul fa |nprosulfan
dirpdisularlyerypiophyicii hard @rorpwphgmbéhzdmmﬁe\m duocarmycm (including

& e d imnes a
Ctﬂ% E@rﬁfgﬁe n%ﬁgé ?ﬁgﬁul (§| r?élda ]flr EF/PI[% Lrl]t¥16ro 1n pancratis a%n a
tsfatdbtihﬁxﬁ;’@diﬁgﬁfﬁhﬂ;Enltlbgerﬁfnlﬁyﬂaﬁﬁ&ﬂbloéspém&aﬁibﬁie;l chlornaphazine,
tr|ethylenethlophosphoran1de and trimet hyl omel ani ne;

amidespaMastine. bigsfagtide rRechipgethupIng: a@PWQWél)amme

13@? i &ﬂ%ﬁa@ e AAE R ARy ith B Bine, MRSk,
arcifasfpma):idﬁ ecicil mmmﬂudtrngpurdm sayinaheirmastaakcblgteotocin,

t tecan HYCANWIN CPT-1 |r|noteca
2\?3(1 )lsmﬁeavé}r%aﬁ;ﬁnétrﬂ@exnﬁ tings gppiaties sych g5 the enediyne

Un@iBlones &Pt Q41RGEdRikin QEﬁé@ﬁi‘il?tchpche%ﬁ‘ﬁ&M ?I nHaaEI afdzalicheamicin

1065 (including its adozel esin, carzele
binzegagks (sae.symt Nelaouanal. ofyges) Chpmdop!h@di IEJ@th 183-186 (1994));

| | t d ..
(PR ah P SRRy LinsgsF P RRHOS pyS b il G GAING dygemicin A;an
dgb&amadih ks WlPaddY Sitzihokiafif 'cliﬂirﬂlﬂ)hbféearﬁlyr@taw dhfomoprotein
anal ogues, KW 2189 and CBI-TM ); el eut herobin;

Fasdivae prtibioinechramoaherss é@lwlmmsmm@pgmanmn Fithremyen,
ge?ﬁgsblg&ﬁg S &8 r%rn%@? J‘ablc(l‘#l 8 %Bm%léinn garzmophlhn

orophos n1de estranﬁs I'ne,
rmmdsmmgtlhardanenommml danabdtudivin) eleaxulﬁemhydiﬁ&@tﬂ oxo-de,

nel hal an, novenbi chj phenester| prednimustine, . .
s BCng Horarubi R e udingt AP RIAN ¥ ¢ OB merpholipg-Hogarubicin,

C@ﬁﬁ'&&ﬁ&ﬂpﬁ@hn& RbSaBRI0e1 ﬂ}rrofh% %ngtu'bﬁ‘?n doQ%ﬁdlﬁ‘ ?KH liposome

nirnustine, and raninmusti'ne; antibioticCs s
en@dﬁ@n@@]ﬂl@b dtposcsméleiogorubmcah iTeJaeBrAciMY OSHiR), pbglylated

1pé>som§|la cgg égﬁgg{zggEJLbcal | C ne P(ﬁrlt'qulalcugg&gq:ﬁém %sgmblcm
1i83ubRh, P& ohiycin, mitomycins such as mitomycin C, mycophenolic acid,
nogalamycin, olivomycins, peplomycin, porfiromycin, puromycin, quelamycin,
rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin;
anti-metabolites such as methotrexate, gemcitabine (GEMZAR®), tegafur
(UFTORAL®), capecitabine (XELODA®), an epothilone, and 5-fluorouracil (5-FU);

combretastatin; folic acid analogues such as denopterin, methotrexate, pteropterin,
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CDP323, an oral alpha-4 integrin inhibitor; dynem cin,
i ncludi ng dynemcin A, an esperamcin; as well as

woe@earasmnost ati n chronophore and rel ated chr oPOPUS2008/613248

enedi yne anti biotic chronophores), aclacinonysins,
actinonycin, authranycin, azaserine, bleonycins,
caimdtreaatgcpurinecanakigs such asdhidaraborey 6imercamopmirivepthimiprine,
q%rononzqins,.gactinﬁﬁgci%, daunaqr.ubi ci n, .det or ubi.cjn,

6T HEHIONE. RFBICHIANBINEP NECD AREHAMNS AR RS (ipzagridine,
ALRONY Qi fabine "BIH B8 utBRE J%@NUMiRE Rnocitabine, floxuridine;
cyanonor phol i no- doxorubi ci n, 2-pyrrolino- oxoruﬁ|0|n,
dandoeges sigh as@alusiepense dewnasfasotane prg[idaXte, epjtiostanol, mepitiostane,

: ﬁ!egtgiag%%; %gé%{rgnga:lgf%h}%? ¥ l}t%;sl}ﬁrﬁg&rit)okne,pt%% zlm%g Fo(liic acid
deprMHAXCIUdRIaS ra)iniceRid; Hbdglitbne; ARIDHHphhMide %%dmjeg:i n,

mar cel l onycin, mtomycins such as mtonycin C

nifeapleanbinic @cile palluraely gmanagroieh bessiabugimpedantrene; edatraxate;

p [. firo LN, Pu-o in, quel.anyci ) . )
BB RsrRBY s B o MDY Bind, PR Pt ap gpothilone;
uhiegluoiax galAinnastrat] liydra:odd; nfina@1bhid AR RD flayt88in5186Ruch as
as nethotrexate, gentitabine (GEMZAR(r)), tegafur =
(DRtersang and ansampaeing; dpiteIazotEr TIRKAYyone; moppstanmiol,ghisaerine;
=5 u racil: = : ref. 0. folic acid.

R PAAHERE ieskeb S los SRRO R S5 A rak el roBbfizine
Pk $K ®ptodysaocharideredmpleat(#IS PaniralePradadteJEugs ik 'ORE razoxane;
fludarabing, 6- mer capt opuri ne, thiam prine, )
A0 A1ZREI G SRITGACHT A LBk HINH RO NS M A8 ziAeoea Bi2ng -

. = I . « qe
o e S e A ey, (P UK T gl PBilrin A, roridin &
f dnohamgirdimreg; urathdnpgedssirUERLDISINERUEHD BRI ®); dacarbazine;
dr onost anol one propionate, epi.tiostanol, nepitiostane,
BRI B P ol P ST RSP R At S (e PR §Ee ("Ara-
N 1otaetepa; thldi@H ANeaclifaRbl @ 2¢O H®) SRbERISHin W hASparticle
froflnyc aci d; ‘acegl at one, a{ ophospham de gl ycosi de;
alermulaton bf padditaxel ABBANAINECI) andidecstrxch@AXOTERE®);

b el Lo bl santrene; edatraxate:  def of anmi ne;

SRR DRAR BB R carThtiinR) Phfipu R AR pagos sueh o
adsglaig oxaliplemotdid. | BhOX AELTN® )\ shdlcarB@plhind Wiktak [ ahieh prevent
hydr oxyur ea; | ent]nan; | onidainine; maytansinoids such
Aubwhiy pelimerzationdrem darming sleretubmies oigghidingevinblastine

. _ L d Rt o e
TG o ORI ARALR GRITRIES, Hipgge
pmdoandratbines(N ABKL BINBQ) yaamshter(iVibe1 €)0 ifpsfamide] Htoxantrone;
tural. Products, Eﬁgeneh OR); razoxane, rhizoxjn,
PYSIOHANROVERITP R SRR I TOntieHs AineRtprp; ibandronate;
LopdtséfitaNeinhibitér RES 2000 GLGFMhAbMhHE BAMFO): retinoids such
trichothecenes (especially T-2 toxin, verracurin A
rasirettnaic Acidnidcliding hexawyene (T ARIGRE TIN® Y dsiphesphonates such as

oL PURRE bk oM B TATER SRR kL),
aNBIIZ09S, A dror acidGoledrdrdteqZEME TW@)0hKndBnste (FOSAMAX®),

pacl.itaxel (TAXOL r)%, al bum n- engi neered nanoparticle
pamidronate (AREDIA®), tiludronate (SKELID®), or risedronate (ACTONEL®);

troxacitabine (a 1,3-dioxolane nucleoside cytosine analog); antisense
oligonucleotides, particularly those that inhibit expression of genes in signaling
pathways implicated in aberrant cell proliferation, such as, for example, PKC-alpha,

Raf, H-Ras, and epidermal growth factor receptor (EGF-R) (e.g., erlotinib
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formul ati on of paclitaxel (ABRAXANE(tm)), and
docet axel (TAXOTERE(r)); chloranbucil; 6-t hi oguanine;

worgroeapiepur i ne; met hotrexat e; pl ati num agent sSPEIUR208%013248

cisplatin, oxaliplatin (e.g., ELOXATIN(r)), and
carboplatln vi ncas, which prevent tubulin

@hyceed ™R aho VEGOM ther reting: dﬂqurolﬁﬂebuioasvadcnmh st@bhrw
vinbl astine (VELBAN(r)), vincristine (O\lCO\/
VIRER AT E@v escaenmdy gene therapysfaceings,, Orawmﬂl%&lér%}/ﬁgﬂm

(\M&{Eg EL@@(’EBTIN ) \%391%% dﬁd(\YKXIé@ vac’cfn@sf ?msgl%erase 1 inhibitor

nltoxantrone eUCOVOYIh novant r one; rexat
daugn mtgm@mmmptmmm (.4 PABNRELIDED); Boopmmné (ssefenib;

R bl GBS SEERTRRRE D nen g GieXed s (0.
(c-gl%BS;BEUr lé"d’r)c))mol% éﬁ@@?ﬁ?ﬁ%{ﬁﬁ@% %(??P%“ 5! pHOBRE

(for exanple, et'i dronat e
((MHDRZJAERY,) ¢ CI-NED;580fmib R 1 Edi7/grorefeath, v Id 18dBolRAimhibitor

( Z%Té\éll{%‘%mel’caéq%agﬁ Zﬁ%é@%é&oﬁ%ﬁ%%ﬁ% tyrosine
(ﬁ%g\lﬁ%ﬁaﬁs sehﬁé’)ﬁﬁ%bﬁlﬁ@ kid@sd RhibitdrdduRK Ak #Mamycin (sirolimus,

nucl eosi de cytosine anal og); antisense
RABOMIINEBD] Bewsylpansfemat aﬂlilytwswm ap hextatarnibi (6IGH 6636,

SR AR Sod RS Tase i L Btsprhuf B BLES; Ry R any of

Rk&Camdvehas whiahs cé‘n'nﬁﬂﬁmor@rlﬁ t®B lof afdr@bf ﬂl’é(&%{fb §u%ﬁta§ 'CHOP an
receptor (EGF-R) 81 erlotini b(Tarceva(tm)

\@G&vmtlonafpr @@mb@eé erapyradicyelephespbamideadexaie cxslumcnstme

SgHETE ORI A A0S OB

aoxalipadth EEL())X\AEICINTMECOm&ﬂedI SOEY-BBeand 1éuwthivbrit,end( e. g.
LURTOTECAN(T)) (e.qg., ABARELIX(r) f) BAY439006
(Ié’éffa?“éHPf?“YBi&f@?t?ble wsaa%éa@r desyaivesiftany sfftenebory; as well as

F(’:foh?o‘?ﬁe)tronp‘éft;{l(péfﬂgre%godv@h' bitor (e.g. , celecoxib

or etori coxl roteosone i nhibitor (e.g., PS341);
bort ez[@ﬂi?o’l]( VE]h@NbH(era)p)eunC@en?s?& detfinpd hareii incluBt "anti-hormonal

1577 ofr afeni b, ABT510;, B¢l -2 jnhibitor such as e
SBT3 SR HPRCBNRSENBED 2 1 TPl FeHce, egrr inhibit the

| el RI df BofmonestRaIcAE pldnidis hd GIBvA bPEahcer. They may be hormones
serine-threoni ne kinase inhibitors such as rapanycin

(tbemeslyesumcludimpabiuNEt dinitedftar andisgattogamsdngr selpetive estrogen

R AN SERMITRE Rl MeD rdr Bl BB Tl

deOLVADEE® tamoRiTyn)PfaldfinairyRxifase, Wehydrésytamoxifen, trioxifene,
combi nations of two or nore of the above such as CHOP,

aesostenee YAt 7O, pappristesniichBARERd Ohytorgmifene; aromatase
QMR@RB&Q ﬁqﬁ‘lﬁbg CF %@%&ép&ﬁétgs Wh%}”egltﬂ'a{ég n production in

pre nlso one; SBBY evi att on
tthe admepaltglarelg) smeh awi fohexaxgllé, pi(S)- 1mdéﬂl@<&£iﬂﬂ(glmthimide,

éﬁgﬁ% %efggﬁ%} Eg%tgtgpf\gg}ﬁggﬁﬁ@%xeggg@ge,JPrmestanie, fadrozole,
eV IS BRI® €5r02blc 2PYMAR A 8 RORNE an@ A RRIIDIBZ® anastrozole; and anti-
androgens such as flutamide, nilutamide, bicalutamide, leuprolide, and goserelin; as
well as troxacitabine (a 1,3-dioxolane nucleoside cytosine analog); antisense
oligonucleotides, particularly those which inhibit expression of genes in signaling
pathways implicated in abherant cell proliferation, such as, for example, PKC-alpha,

Raf and H-Ras; ribozymes such as a VEGF expression inhibitor (e.g.,
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59 O, arf‘}ﬁlte ﬁg%%vtﬁ ﬂlﬁ’l‘ﬁgﬂ’gl g%ﬁéo ?\%glgﬁggéﬁtk Gt Bfoc}( celglJ cycle

It expr I N Si
pplbgmgden (arpal plmt(ﬂhierlthlaxﬁﬁ bhasa]ntsudehsl ag&hmlthiteﬁ(ﬁide@]. arrest and

b a?réggsgﬂ gsggggh@/@géc' E%F%ré ére%wlq i .951'5'%% vineristine and
('ﬁnglast'ﬁ'mg’\I OANZEN t{)}')(h%ﬂgﬁge R %1@tdﬂ§8¥che3§mb§§ﬁibﬁﬂn eg;rublcin,

i nhi bitor: vaccines such as gene therapy vacci nes,
e&'cawphé),lcm\LdL@ﬂE@El. i{d dleomgcinnd hoscAgeBEThM(aresna@t eisnapill over

Lt ?e%%'eﬁ%mﬁ S PERG s AN te s Sickpsamexifen,

hisOfie) AR BHZIR:, AREhIBERRINANE CifjlatlrS AR thdtxatRds SRlborouracil,
4,675, 187) , and pharnaceutlcally acceptabl e salts,

depsaér- Mhevatfpvwlqmcaarw f@mndlné\darm%@hnasd VYeeagl, qb The

V\P%VI%E ?fCatnX*\é)r eha néIEJ £ e en 1t1<t:ch eCdeelﬁ rcee:rn fégg? ;onicggenes, and

cmmeupldstﬁ:rdrogsrmsMhrakﬁm\i\bt &Zh(erlISamhserg,rmhelpﬁlaal995) e.g.,p.
cell_(such as a cell expressing VEGF) either in vitro
ob3:] Rhmawesmﬁa&eh@l%ﬁimaﬁeﬁ) AFf BitcaRger Qg@ﬁtbowa@e%d from the

gﬁélﬁi’}’@é o t&wl g*rce lfﬁkﬁ@?ﬁﬁ&& ﬁ@g@)efgl nggs E%ﬁaggffom the

s (suc expressi ng
Blaenoptasy e, 1ga se/misyilmbtudamalxrgnea)g @ad:lstaxei CTAXO 2@ eBtigtol-Myers

Sio) JRB5 eGP S BBl e rom bt
aaneheM mz?olﬁierﬁﬂmtu%% B pAveMimD@SRIRhQFARDS, Witeh &»&ﬁus in

t he vincas §V|ncr|st|ne and vi nblastine), taxanes,
t Gpdnhibitien a8 ritosisiinkelhd-t or s such as doxor ubi cin,
osi de nd bl.eonyci n

epi r ubj noru& ||m. t

Those. (GRS TR oHRoEID" of § BREGeah R GUHRROME
compromise the well-being of the patient. For cancer, this includes, without
limitation, abnormal or uncontrollable cell growth, metastasis, interference with the
normal functioning of neighboring cells, release of cytokines or other secretory

products at abnormal levels, suppression or aggravation of inflammatory or

immunological response, etc.
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into S-phase arrest, for exanple, DNA al kyl ating
agents such as tanoxifen, prednisone, dacarbazine,

wore@blogried ham ne, cisplatin, nethotrexate, PCT/US2008/013248

5-fluorouracil, and ara-C. Further information can be
found in Mendel sohn and Israel, eds., The Ml ecul ar
Basi s [@0135ncdihe t€iafpredrug’ acudedtih dds 4fjdidatioly edfers to a precursor

regul.ation, oncogenes, and antineoplasti¢ drygs" by .
MTERAH Vedora of Sphpmnscadiile stV beizaes (al 5, SSpsymoxic to
€ruffror cBlis chinpaldiftoltRX FAIER: c(rggﬁhd fs%?!ibl@ Bel bgﬁg gﬁm@cally

are anti cancer drugs both rrve romthe wtree.
Dotizatas of c¢nVAKEI RE-(he) moilrotiee PavhieformROeere) g, Wemansg(d 986)

fromthe. Europe ey, is,q.sems heti ¢, anal ogue, of

TP I Ry ey s P Py csi B ibaciions, 14, pp. 375-
Peol b1 K ecting BIGSTANHtelf QAPY(E9dT)e "Pﬁ)ﬁ?ﬁ%&! % Afemical Approach
m crotubul es fromtubulin diners and stabilize

ntodrangeaidstiDasg BylivernV itdctey [dreigdPs/iveny, Bar¢handt ewl. oled.), pp. 247-

i nLthe inhibiti f. mtosis.i [s. [0Q134
R B Pl TBF ety Buis Phien g el e hriited to,
t SRk peEBERAINER rb@rupe | thioBRbspHatecohifniR@btdigs, Sflfate-containing
cancer, this includes, wthout |limtation, abnornal or

unTediies.alepdd-eonfaininggrrodies, Dramare agiilsnodifiedprodrugsce

U Cal B R R PO et B Sy
iHea6XRkce tafidd-Sont S HINGPRSdu N0 ptRGEN A idistiAleddphenylacetamide-
i nflammat ory or i munol ogi cal response, etc.[00135]
Tapataiagpr s Agtuosacyitesine and athgrs-Hpgopading prodragseyvhich can
t ! i i f a :

e PrREREHRE e Hor€ BEEVAUNB M Pl Exampleg of ytotoric drugs
Ctjngmanbe Qleti@zlzltized?ntg@_qirb&rug (fdimatf(gdlsf :m t}iiteitn!SIelriti?mnfj incliudg but are
and .is capabl e ing enzymatical |, i vated or
d_%?ﬁ\lllg?lfegdgi oS § @Oﬁw@eataf P peribed BN see, e .

W1 mangp15616) A Rnodr MekchiR faemed HBRIPNeN8R¥nolecular weight
Bi ochem cal” Soci ety Transactions, 14, pp. 375- 382,

oxbow avbetSiOAdaBehs.ast and Stella et al. (1985).

" Pr od - A i.cal h t ted Dr
ool T velt§E37I rRERLGR R AR Rt e By & fhrugte at a
(@fhcentradibn o2 4t'least ©8% biHeipat, B askast B3, By MBIghgsf 8 sample in

this invention include, but are not limted to,

pribish s eortawmedi ni ng prodr ugs,

thi Oph@?ﬁ’ﬁgt e'&no‘léo%@'“Suc‘?éiQQEiH@}goleaﬁéfl A fiQL L&A Eeule that
prodrugs, peptide-contal ni ng prodrugs, am no

ais iséparareld frogcatpeadontgstheructds ydiahasdequ©diti hich it is ordinarily
b- 1 act am cont ai ni ng. prodrugs,. optionally substituted

p"ﬁé‘?%f%%é@’f AL, AB i g?‘ﬁl!'f’cﬂ §HW%T*‘?I§S Aé)ris%lﬁgefiéwaleicyacid molecule
StRALH ihtiu8es PR&INE %giﬁgrtﬁ’ﬁggﬁ% e tainBY ﬂgccgfsqga[tQﬂ&igarilé'sexpress the

5-fl uorocytosi ne an -fluorouridine prodru
whictdic aad nisdeanids) ber the dhutleticacidmoimnie iaptdserd exyraciromiosomally or

e SRR L B BB oG s,

I nvent jo@39)NC Tt QernPUecIr® as used herein, is intended to refer to a nucleic
acid molecule capable of transporting another nucleic acid to which it has been linked.
One type of vector is a "plasmid," which refers to a circular double stranded DNA
into which additional DNA segments may be ligated. Another type of vector is a
phage vector. Another type of vector is a viral vector, wherein additional DNA

segments may be ligated into the viral genome. Certain vectors are capable of
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not limted to, those chenotherapeutic agents
descri bed above. [00136] A "small nolecule” is defined

wheeehm1s® have a nol ecul ar wei ght bel ow about PGD0S2008/013248
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Dal tons. [00137] "Purified" neans that a nolecule is
present in a sanple at a concentration of at |east 95%
bq,utomingms remication ineabost 0804rivy whiihgthey arfe intredwadd. g , bacterial

h tal ned. i sol at ed” nucl ei c
SvietPrbtvand e B SFiin & EPLehig aa sbop Baf FapmAgan vectors).
sofRf st {4, 'Théitl ehﬁ@ﬁﬁl PBRNRNAE VeAUS) @Mb@ﬁl‘té%rated into the
nol ecul e wi't is ordinarily associated, for
eseaapleef aihost Cteél up@nuntacbdl@hvm inge theritost gell, ardthereky are replicated

I t
TR i B B B, Mot B et PSR a7 FiPablffTfefing the
té’)@pr@b‘l@)h Qf Gerdeisitdl WHMHEGRBY Gre dpetativBE IHkel €8GciaGédors are referred to
ecule is present extrachronosonally or at a
chﬂr@mag owaomgm@at ¢>mﬁesmatvept9rsdu orrsemplys "expaepsiongvectors.” In
p@e&%{aglrexgg 88}3 gg{{g Seorf gl?ﬁ{}, ia mcln?lge) ﬁ%ﬂg)lg%%?él‘ﬁec{ﬂets are. often in the

Nfoerh &if @ladmiidh. MAlREplesert spifictioh, tplaAt@odrd 'W@ct@ﬂoﬁnhﬁbe used
nucleic acid to which it has been |inked. One type of

vistergiangeably asfhg plasenid isthe prost eramenty ised fqrmeef vgetor.

double nde [

may be Oﬁu(gt o dgo o lh@tﬁ&f %Pe%g?@%gdggddr Qsaﬁse%ﬁﬁ:ﬁmgﬁﬁl herein,
viefdr oo pol&nmi‘xﬁ‘rnuc;qoedeﬁ ofieagtlargth,snd indludd DN@CM RNA. The

}I\Iﬁg} "\?’Itlaﬁqagagg’?l xyw%‘%ﬁg eflgg)%uc ?lgl%‘l e ggd rln?ctlgotldes or

Of AL ARPBPURirBRIoLS agr'aﬁfl‘ sﬁ&tx@teﬁﬁ%caﬁ%lmédﬁ&a{@ﬁ'l% a polymer

they are introd ucg , bacterial vectors having a
biapcbdA el RNAI }g:plwnelfaser etplb)r z ayitheticanact®pi Sopellynudeotidei aay

{ I . 0. - £pi | [
VBEHEmodiE el L8 vete e Bl OB LR o 11
Cistedent! RAGHI i HtioRdY Eid MIt1dofte sri@uRQfidy b€lrhpar@ befd?€ bERXer
are replicated along wth the host genone. Mbreover,

csperablii of dha petymar: e keaq@amr@e@f nii¢leetédeis mpyt Yeainterrupted by non-
lerlﬁﬁieg)glﬁb ggrgﬁgnegx? gtog'r ucle etFer 1 e% ?1{1850 r%E)g tflca‘uor}(s) made after

VeC
sryadﬁﬁ‘bj Juahts eaﬂrljﬁﬁﬁinaﬁ aVsted 0Osher tyyes SIf ﬂ’Qdeﬁcatlons include, for
eXpreSS|On vectors." general eXpreSS|On vectors

oP<aPl9 | €4PSi" FUPH LB ‘hfacme aryere OF Hisi ptisally pecusripg pugleptides
t\bﬁh Bﬁ’ 5.\5@19% gﬂeﬂﬁmgﬁde h{bdﬁ uBﬁ? tas SEB? Q;hirﬁrfl@ttgpgé with

vector’ e us interc y as
tlhre;hpxigaé hmkhgdes (¢. genivgisﬂ phonphomeitys lphesbhbtrrerstem‘ phegphoamidates,

S0k LB Rt S BEL S, o0
[}ﬁﬁsﬁlﬁﬁrb&iﬁﬁoﬁés 3RY), tHRBEShtaiRlE pABhMIR0IENA, JRG LZNBr example,

e nucl eoti des can be deoxyr i bonucl eot i des,
H’rbt@m;o(ke gotuglsssesntoulinsi andibndiek.eigrialipeptistes.pp-dslysimaditod, those

Sfl fnt&ld F.PO OS e rﬁo ,(r)acg % el? yy?%)é%l%g te cS rH?ose contapnlng chelators (e.g.,

i ncorporate
metals, radioactive metals, boron, oxidative metals, etc.), those containing alkylators,

those with modified linkages (e.g., alpha anomeric nucleic acids, etc.), as well as
unmodified forms of the polynucleotides(s). Further, any of the hydroxyl groups
ordinarily present in the sugars may be replaced, for example, by phosphonate groups,
phosphate groups, protected by standard protecting groups, or activated to prepare

additional linkages to additional nucleotides, or may be conjugated to solid or semi-
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by DNA or RNA pol ynerase or by a synthetic reaction. A
pol ynucl eoti de nmay conpri se nodi fied nucl eoti des, such

W@yl at ed nucl eoti des and their anal ogs. PET/US2008/013248
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present, nodification to the nucl eotide structure may

be inparted before or after assenbly of the pol yner.
T¢odidsepp@tsc €l'hef 5’ and 3& eirindled Oi“hyarbleﬁ phusphoryateeldorisybstituted with
nonnucl eoti de conponents. A ucI eolt%bde may

c%ﬁﬁﬁ‘?? QEOTEARF CARRIPS SFRUR)MREY ap 149 Kaon 7 atagp, HOther
ek t‘%gé iy ale R deﬁb%zed% Bﬁﬁda{rﬁ Ff)?&e&fngrg?gﬁgg qa,tlg,,g,rggeondes can

for exanple, "caps," substitution of one
radsecatain Iaealngousrfahhy obbese or dgoxymibososugdessthati dré gem:rally

P b HECBRER, bR EraR et EOHR SR Y 051 eehypro-or 2

POAEPHBHR! EsbodRAS Bﬂgﬂr hASES rasanoﬁﬁ@}‘émﬁgﬁm éﬂfi‘lﬁ@ﬁ@ sugars such as
car bamat es, etc.) d with charged | ages (e.g.,

piekiphiss Mllosmréxxossh cps'pﬂm@seomgam buarcse segars, )sedwhwgéoses

cont | ning pen nt rml et |

b AP SR B AR gl Ruchs g TRAe” g or more
Hﬁﬂfsplﬂiﬁﬁest@“ﬁﬂ(bgés)&ﬁéﬂ@e replaced by bi@8&iWd lidking groups. These
intercalators (e.g., acridine, psoralen, etc.), those

caliernative higkingesraumsrisclude, dut areeop [imited soiiegrhodirpents wherein

Ve "
iRk RGPS BROS RO P R EahyiolB Ropggeamidoe
(B(R, PR, al@qraseUHfz (thﬁhﬁtaala); il svhichteach R (&SR’V&Ehﬂlde@Sndently
unnodi f| ed fornms of ol ynucl eotides(s). Furth
alhpr §ybstiited, 9Hvrbs)e§7$tltaﬁeé @ﬁ@l ﬁkaﬁ) Eépprlg;na&yg@mﬂlmpa ap ﬁtber (-0-)

ST § yall%@ r1e 1, éﬁ[oamgp&ﬁar Y1, Hb&’%g rlgx%%gs ina

gr oups hosp t & groups,” protect y sta
mcﬂjzmu:ﬂeormge gemmsxdenmahc The pteeedihg desceiptioe ap;dﬂhism alhal

[ s to a d| t nucl.eot i I

Qfﬁ}"ﬂ}% Liges ’5’ FeI%’éﬂ?lgg‘ 6Rr@x The 5' and

t er mona] OHo; nme&msvpia%ad Hér@fi'l généansseféryt&gm

vv| th am nes or organl C cappi ng group hoieties of from

1getn©ra210 sowlgetnansiedngeneiifisynthyide poly heclendides b atsegenerally, but
der.ivatiz t anda rotectin

A S A SR L PSS L R T
'ldmlgsm@éotm@omyd I R0 pRictdegiaE Sark Mot m@t@llg%ﬂaﬁ@bby Th@awdeription

in the art, including, for exanple, - O net

I
2abowy £01 gﬂlynuc@onfipsw@ eguallyrang ﬁlllﬁgpldepableﬁg g)élgogucleotldes
car bocwﬁllhﬂ S u@@fce@ﬂ? S 2 no qc 1@%8§§erncg it "%mtl?r%' g&%goea

sugars sucn as ar abpl OSE yXO es, pyr
sigfaese polypepidesegugaress dsfadaﬂ% phdlj)ﬁsmageaﬁwmhﬁ aC1d residues in

anal and bas ¢ nucl eosi de apal ogs such as net
%@?%ée SCAHEN! ﬁﬁf%‘dﬁ%‘?ﬂ) Kot B%fn@enq @%%@eﬁgythséeference

;ﬁﬂif}%ﬁ)ﬁge Bag u%h@ee LR&tdIMRidd B %&erﬂéé&%ﬁ intfQRRfh § gaps, if necessary,

alternative I'i nki ng groups inc but are n
| torachigdle the, maxiudi perodnd sedvenes Weptitys it cossidepigayd

b%élﬁf?rg% Ve S)ui)stll_-;tlgﬂlﬁ QSFRa (%Q‘ns ge@%rtlcglr 8%%13}’) Ahgn)nerlﬁz for purposes of

(de‘t@frﬁﬂlﬁgtp@fceht amiﬁo\&ﬁid@& eaeB iRnfify &n Besach[bq'ﬁ@ i—“rﬂdzﬁ'mds)(zvays
H or substituted or unsubst ituted al kyl (1-

dpet e aiithin deskidl ini theadnfopinsence, uging publicly avallable computer
software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software.

Those skilled in the art can determine appropriate parameters for aligning sequences,
including any algorithms needed to achieve maximal alignment over the full length of

the sequences being compared. For purposes herein, however, % amino acid
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| i nkage, aryl, alkenyl, cycloal kyl, cycl oal kenyl or
araldyl. Not all linkages in a polynucl eotide need be

WO d@pvied . The precedi ng description applies PCI/HE1008/013248

pol ynucl eotides referred to herein, including RNA and
DNA. [00141] "digonucleotide," as used herein,
geqeskligentidy valyes ave ghareted geing tled dequaicegbmpstisanchenputer

ener al | h ucl eoti des that are
Rereln A ICKEE "t A BGNERIRGEe BverivaroTaBuek progm was
néift‘llx(ﬁ'@& b Qﬁ:nblﬁleélﬁ‘ M84. hand k€ s R ETodeHak BOL el Hittgser 2N
eotide" are not nutually exclusive. The

ynuc
d@mmeptaitlgn natb@\lésf Gppxrtghy Rffte MasﬂmgtmrsDeQua@ﬁ? ahdre it is

(SplenfE B T SediaRbL PR AN Sy PR e ATIERT

rstbgfaeNE uBRLly RORI AWK fre MATARAR ch SIng € Kb BB AF rhitGsco, California,
percentage of amno acid residues in a candi date

s&rqu@hbfecqrhmedaﬁr@n ithrospureeadodai The YidGalr? poogaeghould be
€ ren epti uen f{

ol e 8 R PR R R P B R S Pk Y£bD. A
neQeakacymphisaCiirareteishee §ably I PEGRENprogedin @A¢ 8o not vary.
|dent|té and not conS|der|ng any conservative
subst i B 43ns 1&§1t‘¢fﬁ}0ps yherend L@Nt;’elﬁ eapleyedipr gmino acid sequence

r r cen
NS, HRGRHIRD AT sOucHE Hee) 13 A1 o 3Rl Rayrpee A
tthatvithy @ aghinki gltvhﬂa anlmd dcid ﬁthB@ceﬁB {whichlcah Aséramiely be phrased
usi ng gubljclycﬁvallabl conputer software such as
FSASHYEersIagp-asid kapengedh thok Ban rgemPORRSSTRGYAIR &f arPacid
T98&c8 Ifdénltl?)dto' Q/llthhgr %a‘ns?é‘gn@ﬁtaﬁﬁﬁ% 5@11 @%ﬁfeﬂ?g B?}s‘%alculated as
parameters for aligning seqiences, Including an
dioYowst hns needed to achi eve maxi mal alignnment over
the fu L en h of .th equences being conpared. For
purposgg) ﬁfﬁﬁB%%ggf % am no aci dsequence
| WligdRt X i tN@hl&&ﬁ&erf %nﬁﬁ@&‘t’ﬁ@k%@dd& 'S&Qe(i BEIdRRGUE Pr%?ches by the
conparison conputer program ALI G\N-2. The ALI
SEAURNGE éllgmmr@gmmo‘?shw&mphajgxmmalamﬁmt eﬂAbiyld B, and

he source ode
T THHE W ol A o e GRS 35 1 PG B pprRated that
\MISdU S i ggtbﬁlgtﬁ) ﬁ?ag1ﬁ9&‘;j@ seiqﬁhﬁcfeﬁ% id 1_}_(%2?68[1?38 gl%@lfeg_ hWIdRHino acid
. S. egi stration

@Eﬂmcz%ﬂt?g"foaamm@ apidisequsnge ideatityaasi 4 ta Bovillosh é‘ﬂ\llaééhﬁ % amino
| i1AS G 0
(IS sagEhteTackity BF BG4S TOnlc S0l M el SRR, i %6 amino
sﬂahi,lstequh&:eoddfrmtj’ egluéouised $ereimarg dHNllﬁédm&Ieaditht@ ift Yigd i@ihediately
pre abl ital NI D. All sequence conpari son

ge‘?%agé? Lupe g&*/‘ | QRPN PERFAM and do not
var Y. [0094413] TR expleadi A2 rdN&Rerlel: %&s 't(?D'f‘JK’ géa@cﬁ@%ces

) for amno acid sequence comnparl sons, % am no

sr@qcﬁ@arc’efor therexptogsion ofargppeablyhinked aazrimg SEUBccia a,qoamqular
ﬁp orlgflléFlﬁa t I}\c; é:logtrglgse\éﬁqr}ggn@gp ar%cslugabﬁee gbl'lrepr}gl?ar)llgotQMOr example,
1nclude a promoter, optionally an operator sequence, and a ribosome binding site.
Eukaryotic cells are known to utilize promoters, polyadenylation signals, and
enhancers.
[00145] Nucleic acid is "operably linked" when it is placed into a functional
relationship with another nucleic acid sequence. For example, DNA for a

presequence or secretory leader is operably linked to DNA for a polypeptide if it is
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as a given amno acid sequence A that has or conprises
a certain % am no acid sequence identity to, with, or

W@aoMse@ gi ven am no aci d sequence B) is cal BUI/HS908/013248

as follows: 100 tines the fraction XY, where X is the

- nunber of am no acid residues scored as identica

rexpodsses] &3y firberosed) than partialpags methe speregomot the pGlypeplide; a
that programs alignnent of A and, B, and where Y is
iemelsf § enfaREYrs gPerably kel io PP HRasIense it affectiithg

, . . \ .
A TR gl Blel O bt B SR UL EhE 0 2 coding
sequence & iBjs pokriodedno avtodecititateyarsha®ni dentrally, Gfpesabllinked”
B will nat al the %amno acid seguence identity of
antips gt g B ssgueoes bEe)nkEL i OB Hay 4 mifhe clge of a
ARERROrAKaberS BIMBNDEs eI ehdiny Bhates HEWRA e RhRIH AT not have to
obtai ned as described in the rnmedi ately precedi ng
percegtigphisudimgng eacobmplished byriipatien ajpronyerient rpgtiddet sites. If
The, exprgssion. "contrgl .sequences". refers to,. )
o BB o BRist TRl RBLERET LGk G gh phers apn ysed in
| dcBdr@an&aditN o rfRANERHE Practic@ particul ar host organi sm
The control sequences that are suitable for
prokarlP8146d, Psruses hengire the axprasgiens"qstlonselkdine,” and "cell culture”

opt i onal an_operatpon, sequence,.. and i hosonme
AP i 2P 2R AN SRLERERy RO d? RBBEOT Ty the woras

Pangfbehats Reldy adassinéd elsSi@naleshe prithagdvdfeeEdl and cultures
[OQ1451 Nucl eic acid is "operably |inked" when it is
plesiveditherafeon withaut segprd for breaumbss af ansferh Havelse pnderstood

| @i ' . . l. .
8 P BSRSRe C8) HE ENALLON, B e
DhiAl vieatentamyptatiyqee Vuthat plogery thaekgveabs etnafiination or biological

preprotein that participates in_the secretjon of the . |
p?arl%éﬁ% iegeene fwflaﬁ%% eidiga T eiedicel &bf‘e‘l“ﬁgﬂdﬁd-l i“ﬂl@é‘%ﬂdwtm“

tRs@Bn&RHisRge HEHARACGE will bé Lledf fr&hlthe EoiRedtr anscri ption
of the sequence; or a ribosonme binding site is

oper ald09147]nk dde tterma" codimentlyé aqruesed daeiefin ot refeg to administration of

R 3 e B Sk B B PR BB s i
|tirhk eflc@r@ing BN EbiPieht adidistratioh IRIKRS 8 dBind réBMmeR WheH the
| eader, contiguous and in readi ng phase. However,

AIFHRSBREOTGRS aRNStOr [Rere agent(se ceminuey alersliscontiriing thes
Rl i she | i [ veni ent restriction
gﬁﬁﬁﬂgﬁ?iggﬂ%ﬁ¥g¥€%§5 §Qﬁ§%m§§”st, the synthetic

ol i gor{oo148)t i d€ancbapécdfene" Hetdik &dfersas @ rétadofl dAncer following
accordance with cgnventional practice. [00146] As used
Heselpent. {manespbedigiegh sanegrqcurrengednglufdesyigtumn gh gancgpin the

Uik dsHE Well £ i b Rhed W?@%E%M ﬁé\u'ns%ggslﬂde of the breast.

desi gnations | nclude progeny. , the wor
Compositions of the invention

[00149] The invention encompasses isolated antibody and polynucleotide
embodiments. In one embodiment, an anti-VEGF antibody is purified.
- [00150] This invention also encompasses compositions, including
pharmaceutical compositions, comprising an anti-VEGF antibody; and

polynucleotides comprising sequences encoding an anti-VEGF antibody. As used

herein, compositions comprise one or more antibodies that bind to VEGF, and/or one
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understood that all progeny may not be precisely
identical in DNA content, due to deliberate or
i oradlere rpodmucleatides cmiprisMg enuenseogeudingtale dravae aihgbodies that

a f ' or biological activity as screened for

TG eV BEg1 PRt 5o o St el dpETRol GRIEGariARe pch oS
drathacdutieas) Mé‘f)thgl’é%xé‘if?i%nkﬂhglﬂg%‘é’bu'ff‘er%ll'iclpﬁe WeBdnown in
fromthe context. [00147] The term "concurrently" is
ubedrtherein to refer to adnministration of two or nore

acim nt 00186 o ByEFENEnToRChe BT ERE: tatfhgels 1 te invention are

CABRALI6RINt [rdghtiaRbdtF @hb&iimenC tHedD%i- REGFSAnfiBodies hi¥gdlyclonal.
when the adm nistration of one or nore agent

s
chlse ieneaBpaspedeitinghe Aedpa @i His inventiptrare F@b,rFaéi, %ﬁb'tﬁH and
0r [ L 148] ." cer .
08 B CALE RSP bl DR SPhERERI, pse sniony
f feddnastitd ehnt becataed by traditions reeaneNudB At enSamardigestion, or may be
recurrence includes return of cancer in the breast, as .
vesnpraged by iecambinaptlaehaiess, Swplepetibody fragmeats ay be plymeric or
out Si of .11 OR: i '
B THeRE B RARE e RORE B hOBRgfpette dfa pIHREL 7 ot
aetow.oly onctrabddigdent ah aglii-VEHGE antibodgriea ehingadicyRithaniasd, or
nti-VEGE antibody is purified. [00150] This invention
ué‘%)aneeﬁ’é‘(?ﬁﬁ)&sses conposi tions, including .
Phar magys3|calMEASTRSIR hhifRkRics Db kA% oAa B9 d1ataE
anti body; and pol ynucl eoti des conpri sing sequences
evubstdi gl yahronaogeneMBE@Rtihodied) dey thefindividich! hetiteidigs comprising the
(of0) ltions, conprise one or. nore ti bodies that bind
RPPYaen alg e ROCH Rkt 5 PSR P e e sHE B Pas gt may be
3&9&&99191%&)‘9 QBHuAS, ahBsIhe Ui MnoROEbRA" Ifidatddi the chRacter of
EG-. These conpositions may further conprise suitable
cthe pntehasly asmoh being pmairiae elidiseratel aptibediept abl e

te )}i gi glr @m ?ﬂbg%j%gfipmaqg Elggnfgﬁ{g%gli %ii%)?)&ie? ﬁgri\\geﬁ{ #Qré%o@\g&gei: Hbrary are

gitbiided heiroind dcritedaRtixampid B ThéweGn€ibadies 4ré d¢Signated B20-
anot her enbodi nent, the anti-VEGF anti bodi es are

ool y@ndBA0-4. NIRR. ¢ nenwsg ofiiheieavyt #nd light shaipfvariplle domains
i#}-\ﬁ?{y_' b, ' '~ SH. ‘n2 fragnments

of 't eh'gﬂt ?{%Qghlﬁlﬂggﬁi Sg‘?p“ﬁr“g? f%]g% ﬁgél?ag?)r?f These

ant i bol@9154]agriendcseendor aibotea tvddchlyint t@diphitienkk epitope on the
neans, such as enzymatic digestion, o y he . . o
e B ee L ROHF Rinss-losE i dsiitsuthat s fescribed in Antibodes,

f A 20553k WAYmbPE &M @?th Hafb P ¥ ABS Ity Ed a6 w and David Lane
fragnments are useful Tor the diagnostic and purposes

ddP8%)oearnbe performed. Alternatively, epitope mapping, e.g., as described in
Champe et al. (1995) J. Biol. Chem. 270:1388-1394, can be performed to determine

whether the antibody binds an epitope of interest. Further exemplary embodiments of

anti-VEGF antibodies are provided below.
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bel ow. In one enbodi nent, an anti-VEGF anti body is a
chinmeric, humani zed, or human anti body. [00152]

wormweorasml anti bodi es are obtained froma popedHUSIING/013248

of substantially honobgeneous antibodies, i.e., the

i ndi vi dual antibodi es conprising the popul ation are

| Speeificcoahbelimernts of ontigdSG Flalmtibodiesir al | y occurring

mut at i hat may be present jn mnor anpunts._ Thus,

Che. nolDERlr - RBROEREASIEnE b LERLON PevdRams eiEodyr
thgn@itidody as not being a mxture of discrete

anti bodies. [00153] Exenpl ary nonocl onal anti bodi es

deri ve@d) from a {ViReld] keédneace/camprisinpthiedequenee ef SEQAD NO:1;
descriped in le. 1. Those anti.bodies are

desi gng ed B26- 1ﬁ?L SEEn g2y .esw_ng%aﬁgﬁge@ NO:2;
of thegiipeavyHadH3l Q?ﬁerﬁ@%bﬁpﬁ@iﬁlgaﬁé £qHSRIFTSEY ID NO:3.
B20-4.1.'1 and B20-4.1.1RR are shown in Figures 1 and

6-9. [(00154] Td¥Brleksequencesgombysifigethe atriuchchdfBEQ dDaNO:4.

articular epit the anti gen.of i nterest

ot i ar oD afOR o sl ol ine Rt ar ShupNOs6.
Ant i bodies, A l@bRres ey ist deR&k 0:7.
Labor Z?E))re%/, Egll Har | ow z%lgl Davi dpnfg‘nge f%tgg)., %E%EDN 7
per f or R8&36]A| e ppetherasniodimpnt, Bisdnynsionmpgovidespn angibody

deg&&_% d in Chanpe et al. (1995) J Biol. Chem
20" 21394, can be performed to determ ne whet her

the an@) body RIMWR-MADs&ich@Peompriding tedsduentelbtf SEQ ID NO:1;
exenpl ary enbodi nents of anti-VEGE anti bodies are
provi déd bel o HEBRIZ sequspesoenmIiiRg Be sggience/gGEQ ID NO:2;

anti bogies [0 } K t ' ' i
provid ﬂé)ean a%ﬁggﬁgégﬂgﬁy ngﬂﬁ%q% thg s%ﬁpggsggggg%go.z.
conpri@vng t he K¥E€RuehseuoficeSiodrDiMddhe tequehtd ofSSEYRDHRO:S.
sequen conpri.sj he sequence, of SEQ ID NO 2; _ (i ]i

a HVR- sequé"rﬁ{éﬂ‘ ug?%gcmlsé‘égqtgéﬁ%‘%?e @éﬁféﬂbﬁo:&
NO 3. @hv) a BEMRykL SRR S SEED i
of SEQ((V:I)D NC; 4. (5)”21 %ﬁk%gcosequqeﬂng?geg%&n%?ice:i ng tgg NOT.
sequen®8157] SHYelaminDa@d s¢piences ¢EREQ 3D ¥ & e @ are numbered

| Si t he . . of ID.NO 7. [0 6]..1
SROR P o bR VR U oh Hby e S e e datpe
CRiftdrinie Mging(dohsistehMRithitheSR ke ﬁiﬁﬁlb@ﬁﬂ%ﬁ%rﬂ ds B&Rribed herein.
sequence of SEQID NO 1; (ii) a HVR sequence

conpr i PRSIt hdn sae amsete thefingEyonpraades antibofies gomprsipg heavy
SGAHEATR LGRS hEidtEa RPAYEACE of SEQ 1D Na3.
[00159] Some embodiments of antibodies of the invention comprise a light

chain variable domain of humanized 4D35 antibody (huMAb4D5-8) (HERCEPTIN®,

- Genentech, Inc., South San Francisco, CA, USA) (also referred to in U.S. Patent No.

6,407,213 and Lee et al., J. Mol. Biol. (2004), 340(5):1073-93) as depicted in SEQ ID
NO:39 below.

[00160] 'Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Asn Thr Ala Val Ala Trp Tyr
GIn Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Phe Leu Tyr Ser
Gly Val Pro Ser Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Tyr Thr Thr Pro Pro
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(iv) a HVR-LI sequence conprising the sequence of SEQ
ID NO5. (v) a H/R L2 sequence conprising the sequence

W@R003RQ16M NO 6. (vi) a HVR-L3 sequence conpriBCHHS1008013248

sequence of SEQ ID NO 7. [00157] The am no acid

sequences of SEQ ID NGs: 1 to 7 are nunbered with
r’ﬂsrPéwetGly Glh @iy Tihe Lys VAVRI ile &ys'“H (SBRIDNOH3Y) @EVR residues

i ndi cat n Figure 1, the nunbering bei ng consi stent
vﬂr?Hn‘?qﬁgl"?ébat nunbering system as descri bed herein. :

[ 00158h016110N¢n BRPEGRbodih{2Gt, 'tﬁ}é’ﬁm’[A‘BﬁD'r@H% ®Rain variable domain
ant i bodi es conprising heavy chain sequences as
diepluftnceds mndified at endlor MORLFPpsiBone3@riscudrniAsnphrg and His as

b .he Jinvention ise a light chain
DBcE o Bl Co o e SDue Da e By ol i
(Hmf)m(%huen@@ @gﬂﬁ)ﬁ% Sek 'i’k?p@sﬁ%ﬁpﬁ@ (ﬁ?rﬂn Eloﬁﬁ&'l 86 4nd/or Ser in
CA, USA) (also referred to in U S Pate
040iPN P13 Agedrdinglyein cue egbolishent Btrmntlbpdi)oﬂme 1BvEi®N comprises

A AP B S R AR R R ot

Siowal Ay Asp Arg Val Thr He Thr Cys Are Ala Ser Gn
Asp Val Asn Thr Ala Val Ala Trp Tyr Gn Gn Lys Pro
Gy Ly80162 pProsplis Q@MiéﬁlilrﬁénfﬁyrrP@e‘irer&eaL@e ephla SexVal Gly

g%) %V%%hrﬁ%?’ﬁ%@y AL JALe %a%gépllaﬁ%%e rp ézga:lkgs%hggAﬁ'eLQ%%eA@ "Il“er Tyr

ASip GIne yAlPao Thy L?y mla' }?fo Q/§Léa Dedle Tik SerTATa S'E’lﬂlPh&'fMeu Tyr Ser
Pro Pr oThr. Phe Thr é Val Gu He %@1
(@Ed 3 I.B“N@egéfg ?M/S?rr@]é’l Sfu@!)’ 8e1eC lyn ety Asmilep) Thay lggyn B lle Ser

r9RE ARSI CIE RE %l? ngﬁy&ﬂ g ﬁlh@rnl"y\f i 3% Bro Pro

omal n sequence P8
pHEIPthIe(ﬁis (A0, Gl§ A hahys ¥al GlvnHa Ly~ Y (8BQ 1B NOat)) (HVR residues are
éﬁﬁg din bold/italics above, respectively). In one

o)l t, the nodified huMAb4D5-8 sequence conpri ses

Ser i nopp&t | @ﬂb§gute@r¥sﬂ1§ésmﬁi feb Rt ﬁ)GhLMA’{)QDS Sf‘.»eére ifdicated in
position 9 Accordingly, in one enbodi ment

arold/Baldss abbve.he | nventi on corrprl ses a li ght chal n

vari a nmai,n uence .depi ct ed

L R RS R e SR SRR Bl ramenork
Sekiable@odRiin SRueh®Y pﬁﬁfﬁdeﬁ' tand®g ad(lity@b WHSP ifubstdalially

Thr He Thr Cys Arg Ala Ser A n Asp Val Ser Thr Al a Val

Artingdp Fpy example gpsomgenihoding s, @gbwlas Frtbe Lry@nL@m comprise a

kﬁlﬂlaﬁﬁsugég)}lﬁgl H/'\é\& g%rm F%%e&x@'i(y-r s i{g S€ nVal (111% lodiment

T&flthdde afebodsey; tHeefkarﬁi:\MOIRroonGnﬁus%nuai& céh@rﬂ;'éﬁ suBylﬁtuTyﬁ at
%Ssiti%\lnr%l%? anstf/[)r Jé” InTsr(])rrneTer}rrlbo%rir?lerﬁg %f these antibodies, position 71 is A,
73 is T and/or 78 is A. In one embodiment, these antibodies comprise heavy chain
variable domain framework sequences of huMAb4D5-8 (HERCEPTIN®, Genentech,
Inc., South San Francisco, CA, USA) (also referred to in U.S. Patent Nos. 6,407,213
& 5,821,337, and Lee et al., J. Mol. Biol. (2004), 340(5):1073-93). In one

embodiment, these antibodies further comprise a human «I light chain framework
consensus sequence. In one embodiment, these antibodies comprise light chain HVR
sequences of huMAb4DS5-8 as described in U.S. Pat. Nos. 6,407,213 & 5,821,337). In
one embodiment, these antibodies comprise light chain variable domain sequences of

huMAb4D5-8 (HERCEPTIN®, Genentech, Inc., South San Francisco, CA, USA)
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Thr Phe Gy G n Gy Thr Lys Val Gu He Lys107 (SEQ ID
NG 40) (HVR residues are underlined) [00163]

w@Gawsniiet ed resi dues with respect to huMAb4DSP@I/HS208/013248

indicated in bold/italics above. [00164] Anti bodi es of
the invention can conprise any suitable franmework
Valsb atferred animi U.Ss Batarii¥es. 603213 ek 5182t (hi3Agamaich éevadr tay, I.dMol.

bl PR Bstes o the i nvention compr i se a-
human BgPggIouin bhd ellﬂﬁé‘d’iifheﬁh%ﬁnﬁﬁ h&iRRSS &Hprises a

sequence. In one enbodi nent of these anti bodies, the
fheamevthk vanatde demsins wherenctbe émnmwcxle seqehst ¢anppriser thet

PRausegnof iDaTORECh (G117 IBTa 15796 Fhoihpg 2mg2. 25

I254 A5, dnd/ % (ETHRPEH 73R 2bh, RIS PRI DA &1 B9 IR efbes are SEQ
heavy chain variabl e domain franework sequences of

HIMRESDE 28ind HERCERPeatively) ,In Gaa embediment,ra. antISodbt hf tSa mnvention

N R
Bhokequer34f SEGHI NOS: 10 23; Qﬁ)md/bm@ﬁfi 2q|{VRrEL sequence is

these antibodi es further conprise a

D RO QReRsS, TOUh S S nSo ARG 85 NovGoned BMROBF seaverce i
jsbodi es conprise |light chain HVR sequences of

hé‘%ib]z@gég as described in U S. Pat. Nos. 6,407,213 &

5, 821, [88766] | n oneembbditich® ah antib&Beofané hﬁ@ﬂﬂl(ﬁScomprlsesa

conprise light chain variable domain segﬁgnces of

HERRD

ghsio swem@pwwomlsmgéh%ﬁﬁ@eﬁce fEQ IRNPH3sdpone

I\{)n%b‘il'élﬁglgt,] %‘bgég)"ggl Sigyé({}q%o elé@seét H%ljlrf cﬁjmpﬁk}gplte domain
Rioa pris{ri200d y¢quddy &) SEQ M INO:3) .or UO0 16 bhe embadiment, an antibody of

epbodi nent, an.antibody of the inyention conprises a
Hggwee%%n ¢PryBRseapIhga W&ewarw’?& damaip REmPFaRB RS feduence of

| f
i%l’?@??‘}ﬁigg 'Hl%g asl%}t Elﬁn 5%%’&!)%5‘_%&%&9 coﬁgz’gs ng’ tﬁgz)%q%gré% of SEQ ID

290:484. In 38t armtiest embp@ingdsit.guraetibody afidie Zinjentian dommlysdsla heavy
d : Q.. D NCS:
et Be M SRR B Sehce a1 SEQ T BR5 A€ n g tieht chain

| vayiabllel dofh a0 BRhpr36ifg thelsk@litincé BASBQUE N4 domai n,
wherein the framework sequence conprises the sequences

of SEQUPENosInyne apectzthednumsion Peoifesan antigpdy empetes

NEUEREST 8 Byl dufbodies MBaRSRAEORT gh Bagpect, e

Imvmmn@nMde:srmMnnbamy ehat bindslyo it shine epitvigdrl YEGF as any of the

rrprl ses a ea\()y chain variabl e domai n conprising the
&u%ﬂ??é‘“@‘?ecgfﬁ? 8RN0 43. In one

Antibody Fragments

[00168] The present invention encompasses antibody fragments. Antibody
fragments may be generated by traditional means, such as enzymatic digestion, or by
recombinant techniques. In certain circumstances there are advantages of using
antibody fragments, rather than whole antibodies. The smaller size of the fragments
allows for rapid clearance, and may lead to improved access to solid tumors. For a

review of certain antibody fragments, see Hudson et al. (2003) Nat. Med. 9:129-134.
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the invention conprises a heavy chain variabl e domain
conprising the sequence of SEQ ID NO 43 and a |ight
chai n [pa169bl &/ o igthaigqnyy hairbgen bevedqgd docthe todukcton of

I D NO, 45. | t anoth nbodi t, ti bod f .
DD BRI SN re0y o RREASTRIRA WO ART ER Hpsngpyti
gcﬂ g%%rti'oﬁ lof ﬂlt%# gngﬁ&ﬂfmgeé 0fe. ARG N 480 afosf lpg%énical and

n varila omal n rsing t he sequence o
| Biopkgesical Meaids 2): 100A- dri 198D eaid Btenean endnStiance, 229:81 (1985)).

ovi des, an anti body that, competes..w th_any of .the
OV EYSReHEIEdFREISRES SATIMERS PRugsc HTeslY by MAeapbingiy hgsieells.

. el and REFV M%hgqga%ia{;@& R CENE e@{B%eis%ﬁgM ah83Lcrbe@Edm E.

to fhe same epitop as any o
atedy thuseHoworgate favile lpoativeon Ahlargeoatyountagfitbetesrd MiGs|

BT PR ey B MR B SRR MR P ERRR R seo

RRNE., ARt Ay S-SRI fir o rhld e S A&rkiirééﬂﬁ Bycovee@TRIM&Ntoli and
techniques. In"certain circunstances there are

achemmeadlyeouplkd ge form Biab) Horbmdnisi§inetet ¢, alr, BidEechrtagy 10:163-

A 4725h: ARCosTireed Ao BRRwrRlach AG)% widlet PRERObSleo

adifRH$ fiodn FRbmidat RSt celFaltde. TR AW FPib" GFaloiient with increased

anti body fragnents, see Hudson et al. (2003) Nat. Med. )

gnrer haklifomnenisingsal vgs recseionibindéns epitppe prsidyes are described in

?_@ e !P?t%ﬁij{)oﬂ' 8&5}@4@ r@&xlé? feRRY Qés ﬁp{ﬂeg)qgcxucftir ﬁ%ﬁﬂtﬁ@ddy fragments
raditionally, tThese tr agmsntqs Wer e derived via

pwill eodpphtent ti the skilled pedctitibherc In agrtdib eshbedin{enes an antibody is a

MorinmotqQ et al., Journal of Bi them' cal and

EVRPRGRIR AN Tasmeabschy. Pey MO P7/101897 5. hpignBiehra 1ef24; and

& 53 PREE np@andg%géfg%e g%r%ggz %p;cgg‘()@%q{ltacf mﬁnﬁgggg?ﬁlta?are

can now be pr reconbl nant

cdrvosl offeabstaffturegiods; ShEsy thaytrmigoby sifitablgnfenteducainailspedific binding
expressed in and. secreted fromE. colj, thus .allown
CHEEGE e B gt ROl GrO e GEDRREIG regld Bsion S an

f SFRQIBR DrSteinAM kithG@dte &&m&hescé-‘rﬁ&férﬁlﬁﬁls aF 86l s¢romsdeNduribody
anti body phage libraries di scussed above.

Aengingeainigyed. Borrebpeckshupra.aghe atbodadragmedt mey alsp be a "linear

ed f E._..coli hegi cal | led tq f .
BT st S VaF HaR AT St STRRE e SO e
14ntibBdies #aY be HaShdkpeci€ 60bighdeifid.0 anot her appr oach,

F(ab')2 fragments can be isolated directly from
reconbi nant host cell culture. Fab and F(ab')2

f Hagimied Witiboitiesr eased in vivo half-1ife conprising
sal vage receptor binding epitope residues are

descr i B8&7¢In Uhs inmatienenegmpassedongaezedantibedies. Various
t[%&'ﬂﬂh@{%‘f‘ %u&%iz‘&en&l[ﬁg}fﬁ énQﬁ])ogfes ap ]&r{%ggry inftflf?gﬁe m)rsexample, a

humanized antibody can have one or more amino acid residues introduced into it from
a source which is non-human. These non-human amino acid residues are often
referred to as "import" residues, which are typically taken from an "import" variable
domain. Humanization can be essentially performed following the method of Winter
and co-workers (Jones et af. (1986) Nature 321:522-525; Riechmann et al. (1988)
Nature 332:323-327; Verhoeyen et al. (1988) Science 239:1534-1536), by
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will be apparent to the skilled practitioner. In
certain enbodi nents, an antibody is a single chain Fv

WO e@geso (sckFv). See WD 93/16185; U. S. Pat ent PQIOES2008/013248

5,571, 894; and 5,587,458. Fv and scFv are the only

species with intact conmbining sites that are devoid of
cobstitatihg hggirensbld legon seqepcesslyr e coniespiideng sequences of a
reduced .nonsp ndi n durln,,ln Vi VO US
ROt RecaripeBh Nt Dumred sribple s dimBHe Bpuibodies
. & &t No. RIAI6S67) aﬂhe&m m,etahhﬁm@smaﬁan {8t HRARRAX Mriable
term nus of an scFv. See Anti body 'Engi neering, ed.

Blomadh hecheensubstduted by thantdrizopyndingspapencerfeym alnoo-Hyenaa

I PEVIIT O N TN
o8 gmg?é%ﬁbﬁl'e%glbn RisFRRS hid FossttiyTBsthE BR réfilnddasl Qbstituted by

The inventi on enconpasses humani zed
ansidbesdren analagousisitesrst todet angbodiesrani zi ng non- human

anti bo ar the art

P DRETUS! g a58te o il ShbaniE S8 L 10 ang heavy, to be
nesd ﬂumakingttn@ﬂmaﬂzém&@lbbmeé EATbingfIHaBtoMetEde dnsigenicity.
non- human. These non-hunan am no acid residues are

ohecordipg tethesg-cabed shest-fpanethod, éh¢ @R&l@gncwﬁtbww@le domain of a
A oS ERTL i A O
tdvendi® béyuadneds. Whemamaamdq&@cmhi@hns clodesnesthat ofithe rodent is then
(1986) hbture 321 :522-525; Ri echmann et al. (1988
NseeRted athe hypran fremewgask figsdhe humanized antibeds) ste&c%lms etal
3199322 ﬁ?‘m?n??z(@l) 15 PSSR THo A kDG (YRS Y %bﬁ%&o? { 9%99(51” Another
sequences for t e correspondlng sequences o
antthbd dyes aﬁmmﬂanfgémew&kdanwwfram the ddnwmusbeqimemse af all
hi meri c..anti bodi es. 816 567)

B 47LADE St Parieyal siherdipa Lt PhbSY i
ViRdth@Rb&k AN el @sr REBMAI 8RSt th%ﬁglz@é( altltlf'c%dles See, e.g., Carter

correspondi’ng sequence from a non- human species. In
pat @é t(il 8%2) RmﬁdVﬂtlz eldadnidi oS, 59:4x868; Presiacalal. {19Byein/mmunol.,
ziglgggles i n which sone hypervari abl e regi on residues

& Sibly sone FR residues are substituted by

resi dupe1fzjomieRF@EESnérall £ edifbleati@iintidodiedBE heSanized with
[00171] The choice of human vari abl e donmai ns, both

Iretgntiomatihighafnityt for Hee antigan red atlRs fayorabls hialogirak pgperties. To
SRS RTREALS TR e o

seqcss o amdlydihef thapashtad setpendes aad varmmlﬁifntemnztli}mmhyuzed
i's acreened agai nst the en&ﬂ%oﬁ i brar nown, hunman

U B Hiee-dimpnsiopalmo heRATeS G%ﬁH Ew%sq%ences
Chﬁ%@-ﬁimér&&nﬁﬂﬂmﬁfm&g{l@blﬂ&qﬁaﬁelé §retceﬁﬁn(ﬁﬁ§ ﬁ\%lﬁ@leaa%dtﬁg familiar

human franmewor k he humani zed anti b
So n’sosetskiiled if 1898). Jompwruprogranistite aﬁzﬁﬁn,’olechbltch |1l;hus/trate and

((i]ispsia} probable threeB Id?rlnens}(?n%l ggn]formAanalestructures of selected candidate

The same

immunoglobulin sequences. Inspection of these displays permits analysis of the likely
role of the residues in the functioning of the candidate immunoglobulin sequence, i.e.,
the analysis of residues that influence the ability of the candidate immunoglobulin to
bind its antigen. In this way, FR residues can be selected and combined from the
recipient and import sequences so that the desired antibody characteristic, such as

increased affinity for the target antigen(s), is achieved. In general, the hypervariable

52



10

15

20

25

30

met hod uses a particular framework derived fromthe
consensus sequence of all human anti bodi es of a

w@aowiozub@ar subgroup of |ight or heavy chai ns. POTTESHA81€13248

framework may be used for several different humani zed
anti bodies. See, e.g., Carter et al. (1992) Proc.

Nagion régdies aBcdirdd8 ang ek 88staptieldy mvetvedlin infli@8&hg Antigen
Inq&nol, 151 :2623. [00172] It is further generally
ReIPE| ¢ that anti bodi es be hunmeni zed with retention

of high affinity for the antigen and other favorable
%%0|09tﬁ§l properties. To achieve this goal, according
tAUBAR ARMDREES humani zed anti bodi es are prepared by a

pr OPeS[%OP‘fﬂan@iu\fﬁa}rﬁarﬁifboHE? PRGN kioR B FOESR AL by

vari ous conceptual humani zed products using

tdondenidg e rddrenaliablediphmin$equbecefselettal fmndhimamderded phage

S ences.. Three-di nensi onal |i nogl obul i n dels are
BBl Gratcar R Enema fman SOpstant domarh toprRsSa Ly daseabed

i dbotleAREfati (CAYRHINSAN ORI GHER a4 fliabinGeinthin be made by
illustrate and di spl ay probabl e three-di nensi ona

dberhybridemicomathodt Hymanrrageloma gad extusethuman hetatamyeloma cell
immunogl obul i n.sequences. | nspection of these displ
TR IhE R s R o R iy SPages g€ Bt eSBUBHE, for
tdxamipW) & IKQ2b&ig JOlm ki1 G 2BSH 3081 €198MUBRALSN 4l NAMonocional
sequence, i.e., the analysis of residues that

ifittibgdn Eeodusson Beghniquesfand HepEedting.anre S+ ivéagtad Bakier, Inc.,
t [ i ' i FR,besi can be

Sl Ry ToR 7R ab BBk PR L g LR 98D o
sequerfo8s74Jo THhiahotvmssibka to @todiiet iapshenizhmiasls €6 &S hiie) that
such as increased affinity for the target antigen(s), .
jage s%il@v%qn immpaization. of produsips afylh reperpie 64 hwman antibodies in
resi j N timl Ly, 1 mo

B S S ABRERES infeliRan SYSRCAR, s Bt KEbcen
[d@edritgll thiinlnha@noiypods deletdn dfthe nntilemlyi leavyg-ahaib goining region
C tructed. by. conbi ni Fv clone vari abl e domain . . .

5@133 e §gl i BT 1 PR TP i ForgRlets ighibfipn of

| dnlb @drioBS aNi By RO iBH MBS RASF Afeth Jefm-line immuno I%lobulin
sequences(s) aS described above. Alternatively, huma

rasne efran il sughigeboding snwnttrhise iwill eesulton theaprodectivadd hognan

t he, hybri d et h H | d -h .
FPRL SR TEh PR enb 30 TSI Bl 5L D e
n@seL 190n28 512199 D gilebotity & BeRaLFeSTHE PSSI(1909Y: Bruggermann er

exanpl e, by Kozbor, J |Inmmunol, 133: 3001 21984);
B o degr ndrimamol NGRed18%3  Anti body Producti on

Techni an 8%' i ons . -6 &&ﬁﬁl 4 Kk ker
T e Bl g S5 PR ANy BRI o
Inbh:hudtan( ¢ @9ibdent, Botibodfiesl tvhere thohupas shtibodythas pihth afinities
trgnsgech aniHaIs (e.g.,, mce) that ) )

and spectficities to the starting non-human antibody. According to this method,
which is also called "epitope imprinting," either the heavy or light chain variable
region of a non-human antibody fragment obtained by phage display techniques as
described herein is replaced with a repertoire of human V domain genes, creating a
population of non-human chain/human chain scFv or Fab chimeras. Selection with
antigen results in isolation of a non-human chain/human chain chimeric scFv or Fab

wherein the human chain restores the antigen binding site destroyed upon removal of

the corresponding non-human chain in the primary phage display clone, i.e. the
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are capabl e, upon inmmunization, of producing a ful
repertoire of human anti bodies in the absence of

wepwogeeus i rmunogl obul i n production. For exam@i/es$2008/013248

has been described that the honbzygous del etion of the
ant i body heavy-chain joining region (JH) gene in
odpitope goveansXigerints) theehoict afitherhunearr dmind patnen Whepltiet grocess
i.nhi biti,on of endogenqus anti bod Broductlon Transf%

df rensatef i arlen o e ace e TR o HiaR, ghain. huppan gptibody is
SHAIEP(sE PCTOWTHI 7062 17 fudli¥hddl ABESHIT094Y) Tkifke ¢ traditional

production of human antibodi es upon anti‘'gen chal | enge.
Semangzation of atuwhumian snighodads, byFE DR, grafiing, thisctiechni@e provides

U S A 2551 93 obo t re 362:
Forl4eGFjuriad g hRTRR AVDick PR PoVel P O (rder Of fopnigaan
(k93) - [00175] Gbne shuffllng can also be used to

derive human anti bodi es from non- human, e.g. rodent,
antibodies where the human anti body has sinilar

SYi égﬁ,g&g3§pecificities to the starting non-human
ant ? gﬁ Accofding to this nethod, which is al so

cal | edﬂﬂb’iﬁ]t o&speniﬁci amtibodje$ areirhdrencldniabaritdadies dliat haghbinding
chai varlabl 0 f a non- hu n _anti body fragme
el 6 % e SRy Cudiefin olieerae sputmgag speeitic
hekiBbdies &eﬁﬁmaﬁ%@ Guiahiyed aﬁl@tﬂ&ﬁésmlﬁ Reiin Qﬁf%ﬁm\/erﬁl@ BRE Bf the
genes, creating a popul ation of non-human chai n/ human

clhaqhng speoifigtiesHa forcYiErErand theSethercisiforanyi atheraantigefenln certain

Pt RS R e ofie Pt St eel PRt O o

tIBh@péUilﬁd geibolied dythlso becusda $é [RRMEBEL @ﬁ@t@xfc@gem@ho edlstvigch
correspondi ng non-human chain in the primry phage

dxppsay EilonEhese aatibadigsapnissaspa \gavkrbinding ansk pad 21 amhé’hwh
Clnl%scf e;g&o&f&ea gthegaé g é?;%; %’ﬁégu’ltl YXIS@erBH% Q[n%% gﬁn%lnmg, ricin

repea °n oF rep remarl ni non
cAhahain, memumaxatamt taﬁﬂﬂytlvslsalbbahﬁl;ﬁén ( B&pecﬁﬁl&' aifibodies can be

93/ 06 |IS 1, .19 Unli ke traditional
mrm@a%glﬁ el&ﬁt ﬁ’é‘h aaﬂb?% agraeniy (egprr (j‘gaz‘l?lﬁﬁ?glﬁc
tgﬁ@o&gghnlque provi des conpl etely human anti bodi es,

whi ch have no FR or CDR residues of non-human ori gin.
Bi specli0B1¢7]AntMésbakdsefor [rfaﬂm‘gﬁjm}ﬁcﬂ'menmmodueamﬂdmodmes the art.

L | bodi t hat
< BATPR e BCrer SRbisgnt ARk 1o PP e AR Bira hesed;gp the co-

%&@man QI BRsl imBhSgloBIFPRGN IcRaiAN{dhP OKHi £ Paids, SVHRHEB two
humani zed anti bodies. In certain enbodi nents, one

_dTeat’h ehainniiveglifigrent speeificities (Mslstear andeGrelln datire, Bih é37
(780, PR s SO o MBS SRR o i

afhiaing pehssectiyb¥idGinas &[L&ﬂﬂﬁlhefsb proaiaté b@dteﬁﬁalﬂcﬂi}ktlﬁk 90 10different
used to | ocalize cytotoxic agents to cells_ which
antibody molecules, of which only one has the correct bispecific structure. The
purification of the correct molecule, which is usually done by affinity chromatography
steps, is rather cumbersome, and the product yields are low. Similar procedures are
disclosed in WO 93/08829 published May 13, 1993, and in Traunecker ef al., EMBO
J., 10: 3655 (1991).
[00178] According to a different approach, antibody variable domains with

the desired binding specificities (antibody-antigen combining sites) are fused to

immunoglobulin constant domain sequences. The fusion, for example, is with an
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ricin A chain, nmethotrexate or radioactive isotope
hapten. Bi specific antibodies can be prepared as full
| iemairtogiobulib hdawschain estsianodymbinagmemisng at. lgast péit abthehinge,

bi,speci fic. antibodies). [00177] Methods for Kin .
P emr s Epiomodn GehipERRGINE T Cid Sapgavy Cham Constant region
Ticagi! é(ﬂl@aﬁhiln% thd §i& ﬂe%gggg)bfﬂﬁﬂ%ht%gﬂl%ﬁdiﬁg, i9bresent in at least one

bi spéci fic anti bodies 1| ased on the coexpression of
tofdhé fasiome.g DAY énvolamthe shmunegloyin lebay nhpaifusons and, if

the. two h . chai ns .have. di ff t .
e, U QR i SRein e ek feparegpgspresipn vectors,
(ah3830 do-trBRIBUSEINRS a khiRabI ARCLP BY ARRAT. L RS brdifides for great

i mrunogl obul i n heavy and |ight chains, these _
Hexibib tynmad{ugting thermsiualpropertiensiofpbe ¢hree adlypepttderfeagpients in

10 di £ f i b | | whi. ¢h ,onl h
st S Mg Sheeb Va8 of iy e pOmEPU ihetsP S o B
tddRste@itiod ProviBe BeWptimudh vieldsi 3t Shakdver,3RBabRYo insert the coding

affinity chromatography steps, is rather cunbersoneg,
agduanses for s et al ithree polapeptidgwhaigs i pug exprescvaicstor avhen the

i AR, OORE  atb cis o

[WEeh/BE rades ardd g patieula Sifdlieaiceappr oach, anti body
vari abl e domains with the desired binding. . . L
speci fi0811les Ip ang pmbadiment piybis appraschi the bispealy antikodies are

f - 1 - . '- . . .
(SRS TR0 ARG JOSESED) HATTIR SRBbERRER By i
odnei anme a4 hyliridiomaingglclarinrlieavn ghain-lightdtaippait (ppdvidhg a
hi nge,, .CH2, and .regiops. In certain enmbod nents, .
t%&gﬂ bigging éawﬁggi‘ﬁ e piber . reyproiPupeipyt this asymmetric
CORLRIrOTARAitABE RISt Farl8GESSRE YediRU Hié;ﬂ_@itﬁc%ﬁig%xgﬁ AdiNGhwanted
Is present in at |east one of the fusions.

engodiogtpbubie chamenodlinations, s eamysenha pharf insinoneglaimdin light
i f desired, the.i oglobulin |ight chain, ar.
haBr R B one LAY PEP B el ol ot a ey of
cRepiaass f Thik @fplodtivisalisdidseah & 19510469@ apbSiiythdidetails of
provi des for ?reat flexibility in adjusting the nutual

1C

pIcapBHNg Sitpediic apiébadiesessedor gxramnle.aireshey wbndlethods in

e [ t v\%;t@ﬁ ual ratios of the three
p%?}gpg@ﬁglé al lggﬁged in the construction provide
t he opiDN80N yisadcdrling to dndthel apwvadh, thpoiatirface bétoveena @air of

t he codi ng sequences for t or all three polypeptide,
ARAPR ngeaﬁl-?sé&rbp%gggla?ﬁrﬁ%trawm@qthﬁ mér%&@g%ggﬁ%ﬁoefmers

alhitR ard ret WRr ROHYRERE I HSin&i 2E A Subtilc € R lintk AL 0D prises at least a

results in high yields or when the ratios are of no
partofche €n3 dbgainf ofcarmibod YV OEESNt domeine Ie thie diethent, ond or more

ts%a?l £BR6 %g%hs’idet cqueainbsi 6 %Ilef iingerélgé i0 %%iﬁe}gt a%rtigody molecule are
replaced with larger side chains (e.g., tyrosine or tryptophan). Compensatory
"cavities" of identical or similar size to the large side chain(s) are created on the
interface of the second antibody molecule by replacing large amino acid side chains
with smaller ones (e.g., alanine or threonine). This provides a mechanism for
increasing the yield of the heterodimer over other unwanted end-products such as

homodimers.
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conposed of a hybrid i munogl obulin heavy chain with a
first binding specificity in one arm and a hybrid

w0 posnogbobul i n heavy chain-1ight chain pair (PCDUBZ0S$IGN3248

a second binding specificity) in the other arm It was

found that this asymmetric structure facilitates the

separ aidddljof Rispecdfesintibddibs sysbulefcressdmkpd antheteroeanjugate”
ons

FRBENES B AR ae o b6 R Rodi PR B hePRepigie iy he coupled

h@lahidh, thdthbt @Rsa6tid. | sumnﬁ%yales RERY k@K ample, BedrBsibpSsed to
way of separation. This approach is di scl osed in

gaygpt BIDunFesteyeellsde ugeanied selds ([ EnBatentiNey 40 7HpRé) fand for

ARyRB g i teelth (FEAEE b ESR Gha el PR °

anektRRbnjapRE aaGhudiéNAay Bé fali@6Sinp ahye&iveaiepBllosPlinking method.
anti body nol ecul es can be engi neered to maxin ze the

pRtable @ws-lyikingagentoiresied kphvatin shecart, apd e diselesedrin U.S.

| G AR70 A0, e it i o BB U8R o

domai n[001812]t hiTechiiyi@dor gt raingBisprcETtRInkibadie foacirtibody
side chains fromthe interface of the first anti bod¥
1C

n%@%mt% aealsodisendewrrined in thadgerptuss. géorcgrample, b tsp@m
LABBURE oAl bd HEBLERNGRY ¢ Qﬁmmgrérerﬁﬁ ef leeSScze?/cs 229: 81

entica 'ar s arge si e cha
a(rléSﬁ)rcEadnﬂﬁ: a)probifthlre nmereﬁramooﬁntﬁmﬁh&en@pﬂ)tmhyndaﬁgiy:leaved to

nol ecul acin Iarge amno acjd chai ns
vﬁeelﬁraé%rﬁqa% {raﬁa@tf e%@ese %ﬂgawrlﬁear%fedpﬁ%aﬁﬁwesenﬁﬁ.% the dithiol
pJo%YﬁlQﬁﬁ 4o Jfﬁ%‘cﬁﬂﬂnsd?%efn% t E‘tﬁ&‘ﬁ%@ ‘vfé%atl RfhlLind ;ﬁ’évetn@e

eterodlner over other unwanted end-products such as
hotengioleenlar {i90lfigE foiBiatipac iThe &ah! rﬂragmﬂjnsegenemtdtdnte then converted

o dRRnuiobs B (NI G RR Hiefor BOE NS Berittlysaisaben

CraBorlRrte® tPfhe ¥ aboth@d! ibdiréductibs vathhgerchtoShlahiine MR mixed with
anti bodi es have, for exanple, been proposed to target

i ameavemelps ampvrief|the etbenirabar Nt dersvatiye ecufosm theibispecifle,

PB4 6% BT P8 sEbie b flghs wiectve

ainirhisitizapnrd¥nbaneg@de usi ng any conveni ent
cross-linking nethod. Suitable cross-Iinking agents

ar e wel00 1§ HowR ecentinseersss has farilitaied the diecigecoVvery of Igb'-SH
PG Reons Y0, Y 520 SOOI O SUTRFL B pipecitic
genibpaies.nShdlatypeail f J.cExgniddodi76s2 F -2 ar919i2bdntynbe the production
fr s hayve lso een.de hed i.n | it ure.

rol A e 761 BBes R EnUD HUeT S USIDAE AT baement was
Us% At 5);"%&&@& frbmNK aQ%- anBsBHR&Rd & dRéotedHBNER codpitg B vitro
1 198 descri be a procedure wherein intact

atntfoino dedyspeediqrmtibedy.y Thebispaciied antibody tlms formed was able to bind

to cells overexpressing the HER2 receptor and normal human T cells, as well as
trigger the lytic activity of human cytotoxic lymphocytes against human breast tumor
targets.

[00184] Various techniques for making and isolating bispecific antibody
fragments directly from recombinant cell culture have also been described. For
éxample, bispecific antibodies have been produced using leucine zippers. Kostelny et

al., J. Immunol., 148(5):1547-1553 (1992). The leucine zipper peptides from the Fos
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generate F(ab')2 fragments. These fragnents are
reduced in the presence of the dithiol conplexing

w@@an736edi um arsenite to stabilize vicinal diR¢i/oE208/013248
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and prevent internolecular disulfide formation. The
Fab' fragments generated are then converted to
t andointpragbims zaa¢ BnkeONB)thelEali' partione of tv@ndiffefent hatibodies by gene

Fab! - TNB der.j vatives..is then reconverted to t.he

Fiion, g PP AR B L Ch B D Fige SRS ufoam <

NS RSn¥s aid AEnGeWxTREAT toI0RE e tibbIEhQtaIm&ERD ThisMRethod can
derivative to formthe bispecific antibody. Th

e
balsplee wtilized dor the paodustipr ot dwdy Aamedingred The "dighatty$

for, the sel ectiwve i bilizati,on enz S. 183
rBRwiolSe Pt TR ol b Rl il 5er Lorgbgge-osas
Fﬁ993ﬁﬂsfﬁ@gwmalfdrﬂiﬂvg-mé&hhism%f shkipgbifRcific antibody
chemically coupled to form bispecific antibodies.

Siegragsys. et heafragrgentggpmpngen heayyghaipvariabls donggp(VH) connected

' . i f i,ze .
B3RS ARAALSHEANPD) § 4 DAY IS oo aow g
f bedgo@nthe Wa6 démRAsanghy s@re clefiedAtésdinkly, @@ VHamd VL domains
subjected to directed chem cal coupling in vitro to

feranctrremsnspredproed tapir Hédhhe qereplsmep@er Viandn il dompins of
P IR IR o e ek Be R e e AL gy o

t malyge bispbafit yhiilbodycfiragndnys oy thewssanf aygletohincFv (sFv) dimers has
| t ' b tt ]
| B B0 oF S RTad 4 ARl g 2SO | ng

bi specjgoi §5)2ntA R WAETRBEShA (RS TAI¥ndi&XR contemplated. For
reconbi nant” cell cul ture have al so been descri bed. For

escample trifresecinfibediancarbimdpreparbdiv Euth eewl. rioducmd 147: 60
ng | euci ne zippers. Kostelny et al., J. [munol,.

1 ?g5:1 547-1553 (1992). The | eucine zi pper peptides
fromthe Fosand Jun proteins were linked to the Fab

p i.ons of twg.different antibodies by gene fusion.
?ﬁ@hé ¢ ’bﬁgW6diners were reduced at the hinge

regi on{o_ro@s«g]or R FRIGVEER affibbdyREy bEinterh&liZ8al Dol QfdBolized)
t he anti body heterodinmers. This nmethod can al so be

uliaptier thed afboyaleri @npibestiuiost @ osll efpressinigodytipemtedwhish ¢he antibodies

The,"di abody"..t echnol o descr.i bed b I | jnger,..et. al, ..
it BRI e e ESREGyCip OGN R ohich

parebitde thaarvfahd RIMD afaky)avitfeiiéd drifivre Qihti@kbiRging sites (e.g.,

bi specific _antibody fragnments. The fragnments conprise

deavalent apabodicsy Whish sag beregadily produserhb eacembingngexpression of

Ui aht.s ; b ) . R
8 SR BT ) RS T
t dneibsdyrearcéranpriseAcdi ofedizaipnydonhdin avdHthaedor i ochoamgiigers bimkling sites.

VB sHaP R HaF S BF SHFBUREP AP APTSFEREB) TSt A Fe

£ 8B oA a3 e PR N O Bilib S &nad QRO tivddy i PbndpPiSe an Fe region and
three or more antigen binding sites amino-terminal to the Fc region. In certain
embodiments, a multivalent antibody comprises (or consists of) three to about eight
antigen binding sites. In one such embodiment, a multivalent antibody comprises (or
consists of) four antigen binding sites. The multivalent antibody comprises at least
one polypeptide chain (for example, two polypeptide chains), wherein the polypeptide

chain(s) comprise two or more variable domains. For instance, the polypeptide
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maki ng bi specific anti body fragnents by the use of
single-chain Fv (sFv) dinmers has al so been reported.

wEe@Iuber et al, J. Immunol, 152:5368 (1994)PCT/08085()13248

Anti bodies with nore than two val encies are
contenpl ated. For exanple, trispecific antibodies can
bélam(@paa)e@nmmaewléi -(XI)n)-VID2a(¥ApI -FclwhiereB0VD1994 first variable

[ ti.val.ent Anti bod 0186] .A. mul t I ti bod
YR b 4 KD et A BB, P st e molbeplits S AESH Ee
beyidheRl afd KioheEesEN aft affhd a@d BF §§@Bmlc@nm isOB8r 1. For
which’ the anti bodi es bi nd. The anti bodi es of the

pngteess; therpodypepude clzain(semeay comperbes HH-AH - ﬂgmbt-eshr(kmmw}bcm-

h h
T regon P hy RISV R TRkt el Mg o fydlPigivody
er€ih need fulBer’ A¢rl sk apreagtu%ctfd%exaﬁgmﬁmaﬁnght chain variable

expressi on of nucleic acid encoding the pol ypeptide
dh?élil?h% pelbypentideanthe swtivaitns aptibadyherenmayn fqrb@ﬁgnqgacrpmpnse
n n
AR5 5Ol S0 0 LD PP 505 DB, The i

obhaﬁrwambleaimmhmpmp@}amg c6@8m ﬁtwecbhlﬂ”ts csiprisd 3 light Jhgin variable
region or a hlngl region. In this scenario, the

dompase ayd. optipnal nﬁm@é CQPHEE # E&iIMARd t hree or nore
antigen binding sites amno-termnal to the Fc region.
In certain enbodi nents, a nultival ent anti body

o%nﬁkﬂ@@@avgdn@ﬁn¢m55ts of) three to about eight
anti ge@f}g%'{] AEI?I (gm% %ﬁxbohlme%vs aft %gpboe(fmoqqfl{rglvo?tjor%ls a smgle-

mul tiv y conprises (or cansis

advim 3@ antibodg 0951ﬁ'gleaﬁ)méfﬂ antlihddtyl iy alsigle oIy dptidd ¥hain comprlsmg
conprises at | east one pol ypeptide chain (for exa

takoPTFoP S e of e hemwy ¢hafn Vb CAomuReT aBW a@@mcaleo tihe f light chain
C\tb?l'aﬂl(esd)onféﬂﬁm ér?%mtfb%yof é{ﬁ?béﬁﬁ]eﬁ a9 Qﬂ?fésdonﬁﬁﬁ antibody is
e poly echai n may conprise

i nstance, t pep
\dChurgafl JingleMohafiX@)tibodiF¢ Domlantigilnc. VlalthsmaMA;rss¢, e.g., U.S.

varia ond vari abl e donmi Fc .
jat %@%é%ﬁ?ﬁ?m\e{%%er& Aept 2Sig ?%Hom%n aijodepconsists of
ra@%ﬁé&ﬁﬁo@ﬂf@x@‘h@ﬁ’vﬁ@da@n Qhridbid a@ﬁﬁhlo%n affibbdy.is O or

For instance, tHhe pol ypeptide chain(s) nay

conprlse VH CH -flexible |linker-VHCH - Fc region
chain; or VWCH -VHCH -Fc region chain. The
rwtihagy|Haniantst i body herein may further conprlse at

2t O 0 STy ALl B B oo

nanyibodies désesibehbeeincpeponts@platem P&b@uhmpwumyamma&lrable to
eight light chain variaple doggln polypeptldes The

lrrmﬁ?vel:th%gwdma Bit® apd/RaPhepbIlqsi PrRpsTtcs of difAnkde GW-
NP L TR 0 Ay v
SippgipeiaBosimngesAnta the direlsotide sequence encoding the antibody, or by peptide
synthesis. Such modifications include, for example, deletions from, and/or insertions
into and/or substitutions of, residues within the amino acid sequences of the antibody.
Any combination of deletion, insertion, and substitution can be made to arrive at the
final construct, provided that the final construct possesses the desired characteristics.

The amino acid alterations may be introduced in the subject antibody amino acid

sequence at the time that sequence is made.
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[00187] In sonme enbodi nents, an antibody of the
invention is a singledomain anti body. A single-domin

wW@riovtdyo i s a single pol yeptide chain conpri sPEEyUSI008/013248

or a portion of the heavy chain variable domain or all
or a portion of the light chain variable domain of an
ant i bol®9189In cdfensedilmethbd dormdentdicators bfigdrimmariues or regions of

o o0y el 0 v
BnddSernR" B descliBe @b CanRiaghdR Rhd Welfsi (198D -SmRE 44:1081-1085.

anti body consists of all or a portion of the heavy
ciieriena reaidua or graipraditarget residucsrare bdsaified\(e & belthyged residues such

Var | 0188] _| dj i i
SRR Lt AL SPHRI I PRl st
hahigb Acklr(@. gf AMeREd Bl ghlaih) t6 %8088 tBe irltéralfh &fathe amino acids

desirable to inprove the binding affinity and/or other
bvish eefigeal Thospaminoeasidlocatians ggmopsiaatingAnetipnglsegsitivity to the

3 ?gt?tgﬁgnsvtﬁéﬁ tr%ﬁr?éd lﬁyﬁtrﬁﬁﬁéigo%rtl}@% bt%ep \r/z?rF)a%E egdgryfor, the
iNCroducing. appropriate changes into t ReChltleot Tde
ssigslenNabsantiofd] Mhus,MehiRthé Biesdlfor imfodvugingedtantio acid sequence
synt hesis. Such nodifications include, for exanple,
deriatipe spredesermined thy natws e theomytatinn gensranese not be
SOt P B b LU b OB LR Bkt given si,
cedh edanoing draetom omtaganebisisleshductdd ainheangdd eodmde region and the
arrive at the final construc provi ded that the final
cﬁawg%srﬁ&mw%%@@gs SRS & thedfsae @Ftiebi-cs. The

am no @gidal LGhR RNBsedB¥ndiGnderidRIHARE ?{Hiﬂo_h 8nd/or carboxyl-
subj ect anti body am no acid sequence at the tine that
stegui@nkfasioss regeg 00489l franusref iebidne tchpaypaptides containing a

identification.of certain residues ar regions.of the .
IS P rees ey 8l PeltpsaltT s es Bns lSingls gomultiple
| #mi@ielabRidesiah &N ERSN P BN cRYi TN IRGRIEAS ik luRUndRESHdPEEh an N-
by Cunni ngham and Wells (1989) Science, 244:1081-1085.
Hemeinabmetdsanglieesishue g gy 1ngertienadsarianss othe gntabady molecule
i I fi . harged. r.esi S c s _Ar Asp,
160G e By SRR GG -8 aff eBpriSRes., for
neDaPITY et ¥ polypegiadt valich ihcaises the serum RAIANENGS thE antibody.
pol yal anine) to affect the interaction of the am no
aci ds WO ]antn gemain vrbedingnts @n gatibodyridhe Hrygntion is altered to

¢ . . | censi tivi _
SRR, iebialsq HEEMLALR, wHER T drtibb By 1 A yisied, Glycosylation
aof polypeptidesris fypticallyteither Nflotked toh ©-Bnkteds Ndinked refers to the
substitution. Thusg, while the sjte for introducing a
AR ascg&w@a@@_t%%lmeéx foothe Fidleshainaf ap psprseeing Frside. The
NApepteietkqldiRedMpatdgtit-R&eARC I 'Rl iRIRARIBhR NEflere X is any
For ‘exanple, to anal'yze the performance of a nutation
amino gemdexceptipeoling, aresbaravogujtion sequedos fouerrysratisiaga¢tgnent of
conducted, at the target codon or regi and the .
BEFUBLE A oiEn Bl nERERl S LB aMhB Meipdgnsy otsither of

atitdemtipyptide sequences in a polypeptide creates a potential glycosylation site. O-

linked glycosylation refers to the attachment of one of the sugars N-

aceylgalactosamine, galactose, or xylose to a hydroxyamino acid, most commonly

serine or threonine, although 5-hydroxyproline or 5-hydroxylysine may also be used.
[00192]  Addition or deletion of glycosylation sites to the antibody is

conveniently accomplished by altering the amino acid sequence such that one or more
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[00190] Amino acid sequence insertions include am no-
and/ or carboxylterm nal fusions ranging in length from

wop@ngasdue t o pol ypepti des containing a hundP@us2008/013248

nore residues, as well as intrasequence insertions of
single or nultlple am no acid residues. Exanpl es of
tafrthe akdveidesarteddripentisielsaauenges @on Ndmdgd glychsydation sites) is
resi due, ' r

VR DregVe, P peds B By aBBE midiS bt B@lipn gelgon. or
t@bbthatidh oPénclortrRérdisbife &if th}dﬁﬁlrﬁ%slb@&y{o e RQuéité)oehe original
{e}g., for ADEPT) or a pol ypeptide which increases the
satigadhEpF Orlnrﬂ@d@ﬂyqomélahm $1Eﬁ§ . [00191] In certain
enbodi nt.i bo V. i s
to i nc@ 33 ec?}éea%ng%to ﬁ ? ngetr% a?’rﬁcwggloﬂ tthﬁ cSr%oEydrate
adifac hdtiertefo mhy Boaltrat etlatiGe y@tﬂﬁ)yﬁe’stpr&[hcetﬁ by mammallan cells
pol ypeptides is typlcally either, N-l'i nked or O 1ink

NyPicalle gorpRisrasbrapched ebighieppaninotgosecharids hglatmfaély attached

S
O el ST o B B RE b s 8. Wheht e
adpdnrag) BTECH h$.6+82nThewigneackhariieanyy miclude varfoks
exce t .proline, are the recognition sequences for
fifalesat g2 BIARBATS: HF-adahd %@Hvﬁxg‘?@/ﬁ@p é’t‘l?CtPE? fpd sialic

E’cﬁ%@%ﬂ%s 2l fgég)sg Bhdhed 10UGICNAR iR Ek?eg%%? &f th€ bia!ﬁ?ernn&fy

ese tripeptide sequences in a polypeptide creates
pdt@n&qchdirlc@l spmiosy¢.aln wmesérhieodi@entskmddificyttmsydfalid on

fers he atta of one of the su

Gligtoshiiden el BOd ol L rp@BtoR may JE Stp Sxler to create
mfﬁﬂbeayameﬁ@s @ﬁhemm% pFRRIBRIpErtRAY i ne or threoni ne,
al t hou h droxyprollne or 5-hydroxyl ysi ne may al so

be usel%ﬂl?‘ﬁm@z} exgiuplei antibody dadiants am pmwgwl@@slyg atarbphydrate

S ol BB AT B BTSPTRHFh o

m)ﬁﬁﬁfs rﬁé}ehaalé avpraled QXID@@Cfuﬁé’tidhe péd, dg. Segu Bﬁt@ﬂlSPl(Bch‘éﬁtlon Nos.
ycosyl ation S|teﬁ%@|s created or renoved
bSE00

S 2804 61 SR8 Presip e 83631 G vaddeliodhosyo Co. Lid).
a% 180 of ﬁ?ﬁ)lu?%pﬁ]ts' %IH{eHQQ "&ffu&ﬁﬁla?é'dg?)p t' co$e- Jia?clé?'{t" antibody

ni ne resi aues 0 the seque e ori
am:abmdycl(xdaws:mommlgsywo;syowasmwswcegmowmus

ARy S DA Bk E20P a3 T8 Banan dTrandq s

ay04RAd D eG4 ; RYPIBIREEH 1@28@&6&?@&)0@/@16@@6‘55“@ PHEHDEYI19; WO

conprise a branched, biantennary ol i gosacchari de that
i 20034186620, IWOaZQOédHéd8@,yWQ12(NDS|/(D3rﬂ75§,eWtQ20A§m974ZJf t he

[ he .F ' ' [ .
(B g 59 W 6F a1t @0l v ane
| ORhukd s YaBioRktS. Bafehgfwﬂmnm04§ BxamPREBOSAI liNesaapabié of
gl ucosam ne (G cNAc) al actose, and sialic acid, as

WRsPluGiez de ness istedantiberiss Mabude aed RAQ weldeliciansin pistein

U RIAIRSRIAL, Of L BORIRIRNL 5Pk SR sd518REF Us
2003/0157108 A1, Presta, L; and WO 2004/056312 Al, Adams et al., especially at
Example 11), and knockout cell lines, such as alpha-1,6-fucosyltransferase gene,
FUTS, knockout CHO cells (see, e.g., Yamane-Ohnuki et al. Biotech. Bioeng. 87: 614
(2004); Kanda, Y. et al., Biotechnol. Bioeng., 94(4):680-688 (2006); and

W02003/085107).
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ol i gosaccharide in an anti body of the invention may be
made in order to create antibody variants with certain

WO pg9073a60 properties. [00194] For exanpl e, antP@DU§2008/013248

variants are provided having a carbohydrate structure

that |acks fucose attached (directly or indirectly) to
an Fc 08d93n. AButedieavrnants argdyrthenmrovidpd vithdiskored

b|
ABSTRIES  pr HEhich Yo Bl ot Sab 8 g o The Fe
FK’Q df@gysntiBdy is-Bistcted -OSudhUlntib6d V4HkRts may have

ated to "defucosyl ated" or "fucose- defici ent"
aﬁ@tiv%d cosylatign aad/on anpreeed HOCH Hac0 987 Eg@mplppof such antibody

2%8%%6?3%%‘9 560 AR PIRE L MS hl)s s. Patent No,

26)6d7,684 (0B erUR);20d4) 9 200518 B2354600R84 PO FohibodPvariants
2003/ 0851 19; WD 2003/084570; WD 2005/035586; WO

oWtk ADISE PYe Zolapionsyesniyy ipthe\ntigosrerlygde paigchadida thacFe eagion are

S, S e T T
b s e ) o
oIASSEIIOR Ry b S oV OH BIot J16% aRauadan. B ocherm

Bi 0phyﬁ)013§]9 S?I%eéaﬁﬁ ehbddflentR %Q@%(ﬁi\f’a?égﬁ?d%pnses an Fc

Pr est a, WO 2004/ 056312 , Ada
gspeai vallth gmaad)r rEx@mpliso 2dij substdutionsokuoch fusthet ihprogs ADCC, for

f
BT e L2835 SRR 3R keapeian (B
Bhphgihe SBir@eMes). @uch@%ﬂst(@@&ﬁ) flin %mﬁhat‘%n with any of the

Blotechnol Bi oeng., : 680- 638 (2006); and
Vﬁﬂ@@9ﬁ®®5§nmyiﬂm0195] Amtlbodles variants are further

provid th bIS cted char i

P e Dog8h ¢ IR <R Gh SR Re S B cofidhntate]  aptibody
regiaanthaf pdsb@s@d’ﬁdn’i&ﬁht nbalbtFeGbefnbiorfsl GhiR%. makeGha desirable
antlbody vari ants_may have reduced fucosylatlon and/ or

tecfonmany applications inpyhigh theshabf life of pheaantibaduy vivo is

V?@aﬁ‘% e RREI O ingfofl (ol & RN B e

ahnmbéssanymﬂ delste2ds./ Dﬂ.&%ﬁ#ﬁerﬁbﬁl’hﬁﬁn‘et thalFx.acwitied ofithe antibody
vari ants %ﬂth at | east qne gal actose residue i.n the

TF JEESRIEH it e RiRt% therdsSirerbPioperticg Atsmaingringds o7 vitro and/or
PHAY AGRoto G a ?é BAVe ¥dLEBY So SEiRANE rédRESYRELIEN of
function. Suc body variants are described, e.qg.,

i GD@&nﬂQﬁHBGG&EtI('IDaS eForedxanlpje, %@%/(B%ﬁwndllﬁgjassays can be

S.); WO 1999/ 22764 I [
ST R iR st ey BB%@)%@JA??@%C)Y%&E% 2 QlenghiiEd 1atkihg ADCC
[REVA0), W I BRET AL BRERABINY. F6E frinkpLalk bl ARgiaME AibCe,

further | nprove A
NK cells, express FcyRIII only, whereas monocytes express FcyRI, FcyRII and

FeyRIII. FeR expression on hematopoietic cells is summarized in Table 3 on page
464 of Ravetch and Kinet, Annu. Rev. Immunol. 9:457-92 (1991). Non-limiting
examples of in vitro assays to assess ADCC activity of a molecule of interest is
described in U.S. Patent No. 5,500,362 (see, e.g. Hellstrom, 1., et al. Proc. Nat’l Acad.
Sci. USA 83:7059-7063 (1986)) and Hellstrom, 1 et al., Proc. Nat’l Acad. Sci. USA
82:1499-1502 (1985); 5,821,337 (see Bruggemann, M. et al., J. Exp. Med. 166:1351-

1361 (1987)). Alternatively, non-radioactive assays methods may be employed (see,
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exanpl e, substitutions at positions 298, 333, and/or
334 of the Fc region (Eu nunbering of residues). Such

W@ st i ons may occur in conbination wth aPgT/o$2008$1¢13248

10

15

20

vari ations descri bed above. [00197] In certain
enbodi nents, the invention contenpl ates an anti body
vﬁqr IeamnpkehACTﬂ)%mmelsomn@cmtoxm agsdy fef ﬂewtcotometry

RSB st iAol iR 6B AR ieTPE oy Appgadioactive

agtbldR ity iabsayi (P’ﬁ)n'lesga' MRAIbAMWIY, el seel dfftictbr @EM £fok Qlich assays
functions (such as conpl enent and ADCC) are

umb@é@gaplw@irbl@m roBeRuSlRAr c¢1hs @8MGQ) andeiNbiooal rKchls(NK) cells.
A emn tl?%g{&éhhﬁlopﬁ@y g&@? %ﬁ%égﬁltelné(ge Calﬁ F 1nterest may be

Wséﬁsa(ﬂ PeEfivo,lel:. \flhtaréimﬂﬂﬁxlnﬁdel|sﬁch/éts\/tﬂalQﬁ§dI6§M|1ﬁ Olyhes et al. Proc.
assays can be conducted to confirmthe

r Maltd ¢ash Seve PiSdt PA5SSHO5C0D 9 dLCda b assaysunay also beearried out

CHPTREn  ERERED 5,0l 8 CRa AP R d R ToC activity. To

baszelsrgmipieina attivetion, 4 aTK Maﬁm(b@pérfdthieﬁ)(seebfdr example
retains FcRn bi nd| n ab| i

rinm cells
nEarzPRgnIRre!, alNK rol. @é&oéfsgoﬁgé@ (:1I9I56) :§riRge, S, e al.,
I I
ROTPRARL TRERANsE B Laﬁlﬁh%gﬁé?ﬁé. B Eitip B0 Bi66d 103:2738-
S2AMBR0040). FoRidT hbidmg’%arm]nn pra@eclébﬂiﬁloefhaﬁa\fetieﬂ&rranﬂtlons can also be
Ki n?q Annu. Rey. | nmunol

92 (1991)
TG sing mRsthesy kove inithe ¥ ¥ gé Pl B. of .
APEE Bfhintl 18 25): 135001789 bey, 1 nterest is described
in US. Patent I%Io 5,500,362 (see, e.g. Hellstrom 1.,
et al [@0d88] NAdther amdxxbdySarlantmlﬁgoﬁe)@gnamnmm%ﬂ))

Jel .| st l. l., P
aoeel B0t tr3 Moy . Siesis 1185y PERpslp i miasenge s dpelude the
ahypedvarfabe repdds, blie ERIaderatiohS &k alsb%@hlemplated. Conservative

AIter natively, non-radi oactive assays methods may be

esHbSBipEENg %rééh@‘dfl i ¥ abp 1 aindacthe heading ofy ma@rr@éétlbaf/@tlons

ICM:O% %@u%%lgyln&%ﬁ% B%{&I&g% d Cé){ %ﬁéryég%s 1|1tl10T rg%%ed in

niiﬁblé Adoreaduitia deyériiedbetdow jh &Sﬁa)be(tﬁ’ﬁﬁm&g@cld bRdies O mino acid
. .Useful effector cells for_such assays include
p@lrhsmélpaff mgy 56 éntrashised bt an artihody of prgeyt anddhaprodpets
( I
A 1 RS Tr BT et Sy mp e T AR RN decreased
asmass@d:mcnyymmpvai ADCG or @Dénetenl nodel such as that
di sclosed in Cynes et al. Proc. Natl Acad. Sci. USA
95: 652; ’ngg‘tﬁ( 998). Clq binding assays nmay al so be
carrleg o confirmthat the antibody is unable to

bi nd O qopfpgnfience Tdcks ClxeafflhM) TY. TO aS§eSS  preferred
cohpl ement activation, a CDC assaymay be perflorned

(sepe, foResiduepl e, Gdzzano-Sedatitutwnet al ., J.| | murfaibstitution
Mef hods 202: 163 (1996); Cragg, MS. et al, Bljood 101
:1p45- 1052 (2003); and Cragg, MS. and MJ. @ enni e

Bl pod 10A12(A38- Val; Leu; Ile \’lal
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp, Lys; Arg Gln
Asp (D) Glu; Asn Glu

Cys (C) Ser; Ala Ser
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2743 (2004)). FcRn binding and in vivo clearance/ half
life determ nations can al so be perforned using
woreiobodaeknown in the art (see, for exanple, PRCRUSH)8/013248
S.B. et al., Int'l. Immunol. 18(12):1 759-1769

(2006)). [00198] Orher antibody variants having one or

nor e am Qoigatild substit ut i Exemplaypr ovi ded. $ites dfreferred

i nterest._fo subst ituti ona enesi s incllide th%ubstitution

hy
CO

T

Su

LLEPN V2

per varReds %€ regi ons
nt enpl at ed. Conser
ble 1 under the he

p

, but
ative substitutions are
ding of "preferred

FE&' “?‘@P%\tl ons ar¢ al so

showngi n

bstit ublnoify. " More

mlarv, cribhat v 4 004

subst &shj @lu changes,

oRsS—are bk ovidaoad 1 n

tAesd

or

O

as

c
i

SC

Modi fi cations in the

a

subst it uté
pol ypepti de backbone
for exanple

t

ac

Fur t nel Gscr | bed

VIiTo A~ U A AR w | LI ] TCA

bel O\NAISH’ ‘55\‘ erence to a

demnoni na

Tai’: o 1
—C— L,
no

J1

aétse

scri bed
ASSES.
it

0 acid
0 an anti body of |

P

UDS[IEA?I Tons ey pbe i nt
nt erest and the product§

OGUCGg\la

p

reeneddisgHy. , for i
rovedle®c or cDC

nt i body may be accofp

i

desi pMefl; @ht; iLykiAxg such

et c. LywpY#; MaoAbo]
b| oI oghg%oﬁ) %H]%rtl es of
by

sel ecti ng

as Arg

LCl TV
—o—ty

cu
an

t hat af

as a she

n)

fect Netleliéige: Sld: BRl;Ur € (
in the area of the subst

et or M N?afh%onf or mat i

f theJle
itution,
on, (b)

oot o (o)

obrcrt 'U(}}l ﬁé notecute

he bu si de chai

at Tﬁ%
AT
n. Amn

| ds maylep@Vyr ouped

accor d)eﬁ;gPHeOH%l mlaritig

=s.in t1ha

operties of their ¢ide chains (in A 1 _|ehninger,

pr
in
Pu
V

Bi ochRei @ry, second edTrpdgy; ¥akik; Alr t Tyr
bl i shers, New York (1975?5&: (1) non-polar: [Ala (A,

(VM), Leu (L), Hel(l) (P), Phe (F), Trp (W,

|
Mett
s (O Tvr (YY), Asm (N) An (Q (3) acidi Asp

(M (& (emchar ged IOOI aralsEdy (9, ser (5),) Thr (aha,
( .

[

?é, G USEEP) (4) baS|c: LydhtK), Arg (R) H $(H) Thr

||yu iglcaluucoi’
i vi ded F]i’ﬁﬂ(gggroups bhased éﬁrcsc%m

n si de-chai
opert €8, (W) hydr gphobi Ty Njl euci ne,  Vet,
(I l'?pl-ﬂe )1(2) neutr al hvgfroghlllc

Cys,
n, GI nTy1((3)) aci di c; Hi

n

ant
Tt

© 7 Tle; Leu; I\?I"“Ph'eo'r'

Ala; Norleucine

Al
di
pr
Vi
As Asp T@h; Phef I)lr tbasi c:
gr Val (V)

1 |||nnr\r\ Fa 1
y, Pro;

[00199] Modifications in the biological properties of an antibody may be
accomplished by selecting substitutions that affect (a) the structure of the polypeptide
backbone in the area of the substitution, for example, as a sheet or helical
conformation, (b) the charge or hydrophobicity of the molecule at the target site, or
(c) the bulk of the side chain. Amino acids may be grouped according to similarities
in the properties of their side chains (in A. L. Lehninger, in Biochemistry, second ed.,
pp. 73-75, Worth Publishers, New York (1975)):

(1) non-polar: Ala (A), Val (V), Leu (L), lle (I), Pro (P), Phe (F), Trp (W),

Met (M)
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(6) aromatic: Trp, Tyr, Phe. [00200] Non-conservative
substitutions will entail exchanging a nenber of one

wO@RoobieHe0 cl asses for another class. Such subspCT/USzodA8/013248
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resi dues also may be introduced into the conservative
substitution sites or, into the remaining (e.qg.,
noncon&@nudthrgesi padar: Glp 2D Ber (MeThy{dy, Gys (C), Tyr (Y), Asn (N), Gln
substitutional variant involves substituting one or

nor e hypervari abl e regi on resi dues of a parent

ant i boay atidi As UpRNiEZed or human anti body).
GEneraF?é,_the Fggﬁltig ;variant(s) sel ected for
axl

f ur t het?) desiel laysr@nt Avg (K), HastE) nodi fied (e.g.,

I mpr ov hj.ol,oqi cal ..properties.relatiyve to.the parent
b1 Dol e R ok BRI Bl b€ RS ud Bobpe based
subst i pnitdramdh skRLdhAM proper@is:af fi nity matured

anti body, which nay be Qonvenientlékgenerated usi ng
phage di spl ay-(bhkydrophabi¢iiNarlawsing, Met, sat Calhhewdies .

Briefly, sever L.abl.e i ites . 9., 6-7
sites) are nu#gi%%X?%BgeﬁgﬁgfécgfgegggéTésh(gﬁﬁno acid
substi tuti ons (3 actd@ichAsp,t@u; The anti bodi es thus
generated are displayed fromfilamentous phage
particles as f(Asbais HiS lafs: Aslist part of a phage coat
protein (e.qg., . 3). ed
wi t hin each pa(r5 i %%d%.gy%{efngﬁgg%- [ ?pﬁf?g%l%\}/laré?)gﬁ%’ are
t hen screened (bparotrtaticr Tip, dyndheal activity (e.qg.,

bi ndi n ini . In order tq identify candidate
hyper VEIP?% e ﬁéﬁ?%@@’.%@ sybshtytions mﬂi ntet Fxchapgingiagember of

MoHASARER I cast& Br ancth&UIRS. SGADAILRGNeARsiRRe RS 195?99
to identify hypervariable region residues contributing

singmilfidedantol the tensanatiye sulistindiongitestdrt ento dtei remlaining(e. g., non-
additio aLI%, it may be beneficial to analyze a
C?§§?XF ¥Flcture of the anti gen-anti body conplex to

i dent i fop2¢0Nt aDihe HPE BF SutRBiBAA VakantERy610eHYbafGkting one or more
antigen., Such contact residues and nei ghboring

r gieanpeiablgrregian desidies 1 p parest prtitiody (¢ 6 adementied gr heman

t LU ' . i e .
FARBMSY SRBT eI E e O L4 0P B geggqent vt
t neve pacdified{e. ¢ impovad) ibdols gibalgadpetiéOrebtive enihegpatsit Agtibody
tgchniques known in the art, including those described.
higp@; which they\nss gefieratedvi AR exeplarbiubsiiygenslivesiantds gpatfinity

OhaftPE LardtDb8Y alhicRARAYR c%ﬂ%rﬁ@ntﬁﬁée?rl%{ag%iu sgxig ﬁe}%ﬁrgg g?sﬁéay-based

devel opnent. " T 00202] "Nucl ei ¢ aci
aafiinoy avitutaseq teehniquesarBragftys seferdl hypenvhiidtde yegioresites (e.g., 6-7

pr.epar ed vari et f t.hods kno inthe art. .
S ER Rl o teERit o par e G S A Besegs & ¢ich ite. The

| §iftibelied thfsiRRtratcdakr & ARpla§ QY6 filamehfd8s PRER fakticles as fusions to
naturally occurring am no aci d sequence variants) or

patdenst pari oha phagsl dogbpratsiie 6t £ dihergsn¢ Bl prpdpet of M13) packaged

igétgfél?eita{éﬁ ﬁ%rt?ig%eé %?@%g?ﬁ%ﬁlwgﬁar@n&g g M5! SrecdBS for their
biological activity (e.g., binding affinity). In order to identify candidate hypervariable
region sites for modification, scanning mutagenesis (e.g., alanine scanning) can be
performed to identify hypervariable region residues contributing significantly to
antigen binding. Alternatively, or additionally, it may be beneficial to analyze a

crystal structure of the antigen-antibody complex to identify contact points between

the antibody and antigen. Such contact residues and neighboring residues are
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earlier prepared variant or a non-variant version of
the anti body. [00203] It may be desirable to introduce

wW@e@®9or31emr e am no acid nodi fications in an FCPCBUSINS/013248

of anti bodi es of the invention, thereby generating an
Fc region variant. The Fc region variant may conprise
acandidates Fo subgitotorsagusinetotechniques kinawann theGrt, indw@ing those

I Qr & Ec region).c risin n,amn cid . i
T beAgHh. [Gnds SoB Uiy B s R BB of s is subjected
apisBRedfl ‘ﬁsiﬁ%%éc‘hh s ki 8 16 abtDicldingdthBid Wcribed herein, and
cysteine. [00204] 1n accordance with this description
aradiantyevithenphiionpropértichin enetor mareirelevantpesaps map e selacted for
ilgl ol ev%n‘oodi nts, an antibody of the invention may

c ﬁtﬁ?i S“8R®°Br nore alterations as compared to the

Wl d typpgoxjouniRldp@sdid aflédusibencediflg aminb 4di@ sdcfuence variants of
regi on. These anti bodi es woul d nonet hel ess retain

sthe aetshody arq prepered damevacihyr efanethpds knosvry iadhe fsd These methods

t. ' Lt { ' idd.ot
R s s B e TR
ajccairilgi apiifio Gl sbQuANBE Gariidhtd) ke pheparatidh®y dlizahusientidd-mediated

result in altered (i ei t her inpraoved or

dPRFita-diresgnd) @lﬁagﬂnﬁa'ﬁ&&% Hitegenes end FaTsettOBEIRgReHS of an
L G : ' ' 9/ 51642.
%&1@%%@%&&%%%@% o yaridify %’E@%&d{ g&%@ﬂﬁlg%) ;

U. S. H80208] Not mby bd 8esable tbl.iirodeat ent oNmordarhid,a8Ril ;

and W94/ 29351 _concer nj ng, ot her _exanpl es of Fc region
ﬁ?ﬁ*lﬁﬁwnsmf 9 RN ?ﬁr@@payes ghthoapynien; Bsesy generating an Fe
(  deacri \ . : /

BT 155250, RGN g A M T B4 e
fatgerathymepl ligGdt 1g6is 162 os fgled Fe cadion) compoisingraatagdno acid

herei.n b eferepce. .See, also, Shields et al., J. )

Ao e e o ) DSREY T 07C PSS S AChRA LS Tiluding that
| JTarases shadd | ives and inproved binding to the

neonatal Fc receptor (FcRn), which is responsible for

the trl@A204dr & aererdanawithglss descriftionfaad tlee fe@lyngs of the art, it is
Fctrcr)]%e’rr]n&f]ateé%%éo&%éﬁ??cﬁ%egtjs? e? 6;nt1%r(])gg ?f Imnee&lveanlti‘oh rﬁ]ay comprise

are’ descri
@0 D20 2UE3dAs {shdoRiparedab tid wild Thgs@uattipdrogitdsdy, e.g., in the
conprise_an Fc ion with one or nore substitutions

re !
tifetegion- qut&begm avoyichepneghedsss retainsubstagiably thgsame
E . i i i-1. I E i
R Rl UPEI A Mok AR LR B o0 BEE R pe
biondiengarc dfvalekample, anethdeglarthitedrtain dliSrdfahecdn Hdomade in the Fc
contents of

6,194, 55 I B 9/5 1642. Th t hgs -
S TS e éﬁec?i‘ PIOFIrGVIGRE BypsgyC1q binding
NRIIRI T JRp 6B ERT ﬁderﬁt?totakiéﬁ (w@g,og%ease&esahbed i
| mmunol . '164: 4178- 418 (2000§. [00205] 1n anot her
YOO 5 161 Be Senslem Dunpamp&oWirnders Nantre 332i788-40(p88)s Urly Patent
No. 5,648,260; U.S. Patent No. 5,624,821; and W094/29351 concerning other
examples of Fc region variants. WO00/42072 (Presta) and WO 2004/056312
(Lowman) describe antibody variants with improved or diminished binding to FcRs.
The content of these patent publications are specifically incorporated herein by
reference. See, also, Shields et al., J. Biol. Chem. 9(2): 6591-6604 (2001).
Antibodies with increased half lives and improved binding to the neonatal Fc receptor

(FcRn), which is responsible for the transfer of maternal IgGs to the fetus (Guyer et
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nodi fi cations conprise introduction of a protuberance
into a first Fc pol ypeptide and a cavity into a second
Rd., Jolmymeptli e :58@Péd)randHenpetatl.udehamowli 24:249 (1994)), are

APPSR B BHnGB i TR TR TG0 e
%Qi%hawtm&qe%ﬁm&‘é@hsﬁltm&ﬁ thdiemevieR ihpodt b ﬂﬁhe Fc region

known in the art, e.g. , as described in US. ent
Ne.FeBn7 Polypeatid wozos) with aljesed Hnoegien amisetsid qupem and

e desi,rable to t.e .cyst ej engi neef e

o R o C R iR RGN FPETR LR AR LB G

261 94 951B 1R IVEOSI3I b4 1. url%iccwtédas SYRbS pifterlt abEEIRIBNS hid specifically
partlcular enbodi ments, the substituted residues occur

amcw@@m herein dytreferenre .t Ree, alsoi lsvageie Byals hhrmurali Hof: 4178-
ﬁéldues with cysteine, reactive thiol groups

are t%e by positioned at accessible sites of the

ant i boj@9268]d Mayndbenspect] the GorntigRpVidEs aatibodiedyontrising

ot her. noi etii es,. such as_drug nojeties or |inker-drug

n@P@tﬁrﬁ@sonsa% tyginter g @l FaipalerPINEs eRmpriying Birlicaegion. wherein

QEJ tiSns %Mlt%@ GQn&lor tQ Betgb@ér&%] %a}{\gbg ?‘h@?eslhgél’i?iﬁatlons

stltute w th cystel ne:
mﬂmimrse Img)odmhtlblln ef ] pginmbemahme tinto Al firdi8F ( fdlypreptide mnd g caaty into a

t he heavy chain; nunberin t he heay
cHaeH Febo! IR, %rﬁwggp&ﬁwqe\mgﬁ%@%h inFhCavity so as to
1 € tHer
L AR SIHoRSbf generating
rmntlébdles Mtﬂlahemrrmd«ﬁmns aretknevarin thartreegadad described in U.S.
|z{)§7 ferably the noieties suitable for
r{} 924 of the anti body are water sol uble

poI y Mef09206¥on-h iyei drioftkr xR0 ifiaPbe WeHi@bles0lchkEcysteine
pol ymers include, but are not limted to, polyethylene

ginginseredmmapodies gat. y iveioNLATTS, 'elnwylgeb] eng giPreEsidyescafean
| t
5l SO oL e SR Pl o

psubytithited, résidluids@xaiieat aé&dﬁ;’ib&rs&éﬂaf e andbdyydrB@eubstituting those
copal ynmer, polyam noaci ds (either honopol ynmers or
igHdBH Wi 61’%}%? JFactiys dhigksropRnhars thesely perltianeg|at accessible sites

chtﬁQLl g)aHQ agrtlﬂeydsgﬁl?(i &;ri&é,%lte télg ﬂ&?ﬁ%ﬁg?@e{i %i‘ét%s, such as

ormpo | 'ypropyl eng "0xi
crug mcyﬂmszo,r hpbérydmg etdigtical tgsaiityol farther. lgprein. In certain

| ycerol), polyvinyl alggh and m res thereof
R B gy b most of e aNerdRpaebitiey i, be Substtuted with
af¥RM29295 I(Kaﬁamhﬂ;@hﬁ% cﬁghéjﬁghtt&naint A 138U unbering) ofthe
wat er. The pol yner ma any mol écul ar wei ght, and

rheavy éhabnaaiu@rfékﬂ)OdEmmbnbmmlgédf thetheayyehzen Fofeghat.ymer s
attached to the antibody may vary, and if nore than
one

Antibody Derivatives

[00207] The antibodies of the present invention can be further modified to
contain additional nonproteinaceous moieties that are known in the art and readily
available. Preferably, the moieties suitable for derivatization of the antibody are
water soluble polymers. Non-limiting examples of water soluble polymers include,

but are not limited to, polyethylene glycol (PEG), copolymers of ethylene
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det erm ned based on considerations including, but not
limted to, the particular properties or functions of

tgis:cca\mmmwse glmcob,ecarbmnyuwdwlcal\hmshmexme, mohyvitnddycohol,
oy oy Erolidone, PopO B S iokn Rk o SR A e maleic
Qﬁgh?élﬂ@é oW m@ p&Rh RREYids (@th@?ﬂ&ﬁ@ﬁ(ﬁyﬂ@ﬁse& YndBRh &8pblymers),

may be sel ectively heated by exposure to
randi dexiram ompel y (- vy bigsdrolidene)pel yethydeme rgbyvol, progropylene glycol

nl?qg g)émgrﬁgfr?) y%ﬁinpg/ enteéecll_ e@a%ggﬂiggggg% go[noxyethylated

?51); le.g.] l@fcérégl Pl einyMn@yYole, Hld mikyurdeietedRdPHlye@iiéne glycol
|nc ud is not ltmted to, wavel engths that do

nmppwaaldﬁl@rdm mia Baveaidvantagnstin wiangfachisiag dupo its stablllty in water.
nﬂFeiDéoq 1% pﬁﬁg%g ?)f ax%)h%%)/ec{.\ﬁb %%d% I @Elnc\:/wed or unbranched

I oxi e an onpro el naceous noil ety

aTle irhbee @f pblymenosehed ol s afltﬁlﬂﬁ@%ayﬁ&y} andentioddithan one
al so provi des i mmunoconj ugates (i nterchangeably
rRFepeRe pgached: hay Fabe e sage @msh frgent @aclecules. Imgegeryl the

g%ér%h@/gr g{ebe%%bg)&%ﬁs Gl fogﬁérRQ %é’uo%%%n%rc d'é{%h%n}ed based on

oXic a as a C enD erapeutic
deongidetighoinichuding) bbi ncdynisegeans the palttmxlan p((ﬁ:)egles oa functions of

protein toxin, an enzy Ily. active toxin.o
ke fatibogy to g Amaroved, W et flerdﬁ 1qody dsrvaivs, wré,lrbe used in a therapy

f&ﬁgp&g§§dggga§gﬁgeupr a radi oactive isotope (i. a
radi oconj ugate). [00210] |nmunoconjugates have been

used f90208]e Ilmaad)thdteetmb@hlylemﬁ cay ugitexefanagahody and e.

drugs .that Ki r i nhi bi,t t .gr,o roliferat
RSBl s P R BB P BRI 248 e
( ORbd O 6ne &AbdiRBnt, theRIvAPFIRGRARENS 1510%'331'5 a%h?bonvﬂhn%fube

. (2005) Nature Bi of echnol o 23&@1 137-1 146;

et a, P(Q@@j‘@)tl Hgag ri 1A 1 ril§ L6 @Q@ﬁ)é{ Eﬂ?e radiation
(ljégzgg aﬁ%%‘%?v ggr{éﬂf«(%ilg é‘gf)quc}fé 9bu@ n(()st]14 t&! %u gveﬁengths that do not

2arhSokdibdR) cdlls Sbut Patfich et th, rﬁ)ﬁﬁr&i&ﬁéceohmmy‘ g te@ficBRure at
allow for the targeted delivery of a drug noiety to a

t thish celimproximal 4 H1e 20 e B ORRRUACHER S UPRIFG, ae k kil e
system ¢ adm nistrati on of unconjugated drugs my

result in unacceptable levels of toxicity to nornal
cknmyneeonjggatesas the tunor cells sought to be

e L R 2 o BB e By sty
Agémted tb ns Canibedy-Bney amyugaksRe)ru"mmcs") aox‘Mmmg a:mahnbody

Ant i bodi es ' 84: Bi ol ogl cal And C n| caE i cations
(RMEAIREHB B B mRFe CBReRIoAgensichgaa ¢ %‘PHR'ﬁEﬂPW%Wt adrug,

ang doRARlifSbiY agent, a toxin (e.g., a protein toxin, an enzymatically active toxin
of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive
isotope (i.e., a radioconjugate).

[00210] Immunoconjugates have been used for the local delivery of
cytotoxic agents, i.e., drugs that kill or inhibit the growth or proliferation of cells, in
the treatment of cancer (Lambert, J. (2005) Curr. Opinion in Pharmacology 5:543-
549; Wu et al. (2005) Nature Biotechnology 23(9):1137-1146; Payne, G. (2003) i
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nonocl onal anti bodi es have been reported as useful in
these strategies (Row and et ah, (1986) Cancer

WO pa9aMTd160 | munot her. 21:183-87). Drugs used iPCT/H82968/013248

nmet hods i ncl ude daunomnyci n, doxorubicin, methotrexate,
and vi ndesine (Row and et a , (1986) supra). Toxins
u’sé@ﬂ 2h2;eéfhrigoe dyd Epsnetosad AP Yghttizgnéandlesetech31666i6aH; Niculescu-

L RRRY ppgwoq‘f%%t G D A 20 s TR e PR NS
(4\'97‘51? . Shnfinot&f e TallNad for etddtlivery of a drug m01ety to a
92(1@) 573- 1581 ndl er et al 000) Bloorganlc

Muthor.Gidrintracetltlar sccboige theei:, whﬁrmﬁygiene@ agihinit@Oighn of

Bi oconj ugat.e Chem 1 786- 791 Lansinoi E

rg oo SR et G i TR R BT o et s
93¢ 1865l Be 303 Gell@,@ngl'mtd) B& elaiiratdd (@aﬂﬂﬂn%ﬁ aB) Ldnk&°R)ar. 15,
Cancer Res. 58:2928; Hi nman et al (1993) Cancer Res.

51:98%35 @:374&5) Thyre { 9&DnAntigde karriers 96 CMQﬁW@tA@@n@ In Cancer
egg};r?’s A Ji?&h'%ﬂ'ﬁ%ockon% 294,]5]6%1 6{ u(?*“él%lo %ECQI?A?IIQ ’Clmlcal

opol sonerase 1n otoxic

dA]h}ﬂB:ah@;ﬁCtAI Pidhetd Al | ¥d3) §p. 475SF0EAMdth @olMaHﬁhal antibodies and
conj u ated to | arge anti bodies or protein receptor

| 'ng al peyghogigs @Evhﬁqn\r@pwq Bryse s¢ $tiptegiesr(Rowland et
B&l ﬁgm’% %?Zerj %uzv?zlﬂzr?z nlfr}r@?vgﬁlffe?di 1°f £28PPHHR {lé'égE}ﬁ ?hdase methods

ose appa nono [ona anti
dinclcadd: dmrmgwcns tdokbneabEDZ Onahdtrgyate, ddividdesine (rm)vdamid ace.,

0 r mal nall ant hocyt.es and n or 9CN
ré85 Sé‘Bf‘Qp OB w@tgﬂfi%ﬁ% CPRIHEALES leﬁ@l%is:ba?terlal toxins such

(s 1aetf0xﬁfl % (PR nsEMER as]H&E‘h srﬁ&l?ﬂlol\&:q}e toxins such as
27( seman et al (20

oge/lcw@mw;mz(mmm et W(ER0Y .éWaaICc(r@@OlZz)st 92(19)i1673-0h8 gl Mandler

73 e 63008 Bisoresnic't fk (herabot ml Oriee s, Map gl gpooo)
BB oebjupRR CHeAg ks M8 6- 70y TR RS Ids XEPadDl 2i3s Lidkd 410 (1996)

results in severe and rolonged cytopenias i n nost

phroiceNed Aapd S5 ARG 193y 86(1 § S0k @nﬁbaltf%@gamnt(lmde\my ak (1998)

P RRE S 28 Mok BH Lty GRRLEFR SRR TR coxims
appy exe@ttheir c2RAekit effedth By irfee e 1Iﬂfud&£gJﬁlbﬂTy’1€bmldﬁlg, DNA

| eukem a by .injection. (EXU s of the Future (2000)
2BNGNE YEOPUSTNeTPf iBhibI oarevtoigxicsimgdiend tebginggigve or less

5&9@9 $ren %Qﬁé;ggd toSIZIisgge]anJa@odéz 8/ &%@em R cZﬁl%P illéands

tuzumab tansi ne” (I munogen,

ant i bo@y2titjug ZEhADQ@@G(lbIQﬁfﬁOBﬁH tmﬁethiﬂ,eBlbg&I%c) is an antibody-
antj body linked via the djsulfide |inker SPP to the
HRSOHINS SR R g ommoged of ompring keGlkappaimenackang! pHibedy

! dlréc{édaiémfs%e 'C*[?%d ARAENEndYn HEGEE df 'ﬁ%nﬁégﬁ’.g?ﬁag ignant B

col on, “pancreatic, gastric,
danprosytesi\AxN— A0 of MY Iraihmsomp@heumh by zBEhhmBea)lmigareﬁ;:lator

DS, 5o 50, RO 5 O8R5 SOTR e
NBIBBEHIN2Y:4336-42; Witzig et al (2002) J. Clin. Oncol. 20(10):2453-63; Witzig et
al. (2002) J. Clin. Oncol. 20(15):3262-69). Although ZEVALIN has activity against
B-cell non-Hodgkin’s Lymphoma (NHL), administration results in severe and
prolonged cytopenias in most patients. MYLOTARG™ (gemtuzumab ozogamicin,
Wyeth Pharmaceuticals), an antibody-drug conjugate composed of a huCD33

antibody linked to calicheamicin, was approved in 2000 for the treatment of acute
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anti body linked to the maytansinoid drug noiety, DM,
i s under devel opnent for the potential treatnent of

wEe@snatieo t unors. The auristatin peptides, aurPGI/E$1008/&H 3248

(AE) and nononet hyl auristatin (MVAE), synthetic
anal ogs of dolastatin, were conjugated to chineric
moysciddenaiensia by hydétam (@BRIGo/(18p Evivi-e 2000) R&)-68E; 019. Patent

e 0T RRL P35 SR e bpAE s 162 3758 16; sgergps: S773000).
NedridiRinfibdh &€HIRle- (Irﬁéh(lﬁége?]7ﬁrc?8ﬂﬁ atifbdgLdRug Bl hgate composed of

thera‘geutl ¢ devel opnment ig In cerftain

ghbb %nglbow lunhﬁ:dm@ém isegléide lobfn‘pﬂﬂ&@ghamaawnsmg@ydmg

B R s Aoy SR RaRERENN féts T R upinsRhef cpmegs tht

| SRS c:@ﬂAFg@kﬁas 3ben d;ﬁﬁl@felab@ Gabeiceall dtBerbanc@PONAIN-2704
Enzymati ca active toxins and fra ment s t her eof that

dih IB@IH@éHlarrne IB{deBinlegieh dnmanageshiaicn, amaniboditidg conjugate
?C%H;)m ?gI 6@%@&1 r(%ftatgj u}géaf?ce&?ﬁb}a%)é Iapm%n (&’% ?nlgngag

seuaomnon aer I N0Sa rmn

cindibody HBkkIaeithe rﬁa?ﬂaﬂtlﬂOIdﬂr@ﬁhﬁiﬁﬁlﬂMIHsQMﬂbﬁ &srefophidnt for the
proteins, dianthin proteins, Phytolaca anericana

mréiahgea(tmm of msamtle fugpgs. ﬁfkpagylstam Reptifles.aueistating (AF) and
f
| nﬁ%%tg\;l?ugéé% {MI\/PA@){, k%tﬁﬁfbﬁﬁg %E 'to?dglta&hﬁﬁ N&drk Lonjugated to

[:dhémalwmonoclem mymbasdleﬁchRQd‘I(epéd‘lﬁc ot heerésn cﬁefnomas) and

e. /21 i shed Cgto er 28, 1

\fé’rgq]é)( S?P%ffl 5@39@% 03?%% 1%&511%6%)&1%0%@61 et al (2003)
PYASHERIoRRLA. BN PRNEHCAIIHE Bl R e BYATD) At

Conj ud@d2R2]of In he“teamenbodhyneanm;ianynmmommu%mtompreses an

T0Redy i it e T Sg FRbRaefapaRyS Bebocs

Alsefil e GehSREB of intfh3R30hRIzARE afel d'E)senBla'deé%}ﬁ (&pahbove).
derivatives of im doesters (such as dineth

a&;nzgmﬁlgd{maqt-@p )toxm%@nd\/féa@gqr@s‘ thereof; dat gan be used include diphtheria
dA% g’lﬁl n(%%.llle% gcl{ %rffaat %} tsabf%e n%l'}}{ﬁlerl t%i(m e)h()%gxmbA chain (from

qu ara BE % St

(Rlseadmﬂ@bﬁ méﬁxjgﬁﬁosiil)?)ﬁaﬁﬂd icB#iih/brin Aickaidl] MBAEICUHTA chain, alpha-
derivatives %‘P such as
BRECILIgHEES FrdHipETs By Jiarthinaretsinsi Bhtalaya americana proteins

Ctpmcmaﬂt *Ap gg ,ﬁémedl&ea&fa%n@ lﬂmbﬁ&cxmﬂ{ Rotin®Mbaonaria

bi s-active’ fluori conpounds (such
lofEeinbhi$ inbitotoR, gblatiini rhitodeding eﬂm)ctoﬁﬂr pl&mangbm, esomydin,and the

ot oxi n,can b i bed in Vitefta.et
e Bt 3086 WBGH 2 e Ay DitheAgorioe 28, K chyvariety of
TadidAhdli RS ¥ANAARKIB N the ﬁfdi'iﬁétli% St 12B1o%bh S0 ated antibodies.
triam nepent a%etl C a}gl d EA) is an exenpl ary

LE?@In”aﬂﬁ?mlgC]algenth,orlcoh} ug\étandn °B. 1Canjupates oé the em@lbbéy and
th ant bo 4/ 1 1026. 0213

P a8 s, 588 B¢ o Yadel Stat PR RL PR b SRt deents such
sascmsa@nanﬁ@}lL&tﬂegyﬂl@lmxhlawtmaf@(slmp)dﬁh@aﬂﬂélhﬁhsm)
aurostatins, a trichothecene, and CCl1065, and the

dJufingtiena) derivtiven et enidessters (ushes Aaashyledimmadate BIGL active
aersfér?&sﬁal as disuccinimidyl suberate), aldehydes (such as glutaraldehyde), bis-azido

compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives
(such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as toluene

2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-2,4-
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contenpl ated herein. Maytansi ne and mayt ansi noi ds
[00214] I n sone enbodi nents, the inmunoconjugate

w@eopoiHes an anti body (full length or fragnmeneGl/us2008/013248

conjugated to one or nore maytansi noi d nol ecul es.
[ 00215] Maytansinoids are mitototic inhibitors which
alenitroenzand)biFor axgxproplbyd ficinpainyumetdxiacandre prkbarcdasdeveribed in

Nl < ety O LB CERpon 4R ed Tisehiocyanatobenzyl-
Subs@guB&hY ¥ne ﬁtan’ﬁﬁ@péﬁita%e&‘i/&c{c‘?(ﬂ%MRaDTPﬁ §PAlexBnipl 20 Belating
al so produce mayt ansi noi ds, such as maytansi nol "and

@gentrfayeamegation of sadiericieotide tPdeantibody. SeelN09942926.

Synt het ytansi nol and deriyvati,ves and anal.ogues .
Cher egPOERT U ICBRRisE RS of f priiodivant O5F o fload HRalf gfetute toxins,
N@éh adta dahich@aficind Sii8idsddafatikOaurdstdfns, @@8chothecene, and
4, 265, 814; 4,294,757; 4,307,016; 4,308, 268; 4, 308, 269;

A G9%5 42181 the dgn watiyes of thesa Hxgghathasd ox@pactivaty3ae abs;

: 61, 650; 4, 364, 866; 4,424,219; 4,450, 254,
}?éééfpzag%?h%ﬁl "4, 371, 533. [00216] Maytansinoid drug
noieties are attractive drug noieties in antibody drug
conj ugat es because they are: (i) relatively accessible
tMayiarying andipaytansiyeidst i on or cheni cal nodification

deri vahy i 0 1.0 (4] e
to dernP el ofh fime BHABMNRhI Btk bl bofPRAS T
aatipadyaifuld fenptir @Ugdpnidnes) ronjudatsd td oskeord mokeansythsinoid
antibodies, (iii) stable in plasma, and (iv) effective
PHSE-a variety of tumor cell lines. [00217]
ImmanMstpgaa R r@gﬁﬂaﬁsﬁcﬁHﬁibnefs%hicﬂsémqﬁhigfting

maki ng sane, eir therapeutic use are disclose
ftabrulimqayherization UMBytéainenvasNost is&la@d8Td2 the easABidat4hrub

d Eur opean 0 5 Bl,, the di.sclosures
SPSFSRERa (r ahyeriier 899y 1Y cosed iy ipas AseSvered that
rcehtShemeRbed hildo gffocﬁllce maffa@GinofNa! duch AS AthytanSinol MFC-3
93:8618- 8623 (1996) described i munoconj ugates

aeavatisyiohgsters ity dlatinh Dod fid S1 AR ety nbwticimapitarsinod ande

nti bo i,rect ed .agai nst hu
BGHLAR e BRhbARO et oy Bt Ralle, I [ patent Nos
Hi, BT, 280¢ ¥ 1248 870.£4,0 56134 6151, 260,608; @65 Bl1a4,004367; 4,307, 616;
and showed antitunor activity in an in vivo tunor
PR 208245852601 hPP9,648: 4,31 3@%&% &3 1RE28at -2 h7.821: 13221 318;
(4199299508361 1686, 4 BEMBOS HULGALELS 4G 240 ; and 4,371
néyténsfnbid’ma%’coﬁ?ugafed’V|é ésgi?%i%?g%6?%ﬁwgr’%cf533
t he m|0021s6] anMdytehgindrd diugahaigtidsaraattianti vedig amoitigyan
col.on cancer cell Jines, or to .another nurir
ABHBRYGHAE CQRBEHEUeoRACE theY Ry (BreleiVeby,eocpisibla feigpare by
FEFRGBRn of BRerfdthPIBYiTehiidn, Yerivatization of fermentation products, (ii)
amenable to derivatization with functional groups suitable for conjugation through the
non-disulfide linkers to antibodies, (iii) stable in plasma, and (iv) effective against a
variety of tumor cell lines.

[00217] Immunoconjugates containing maytansinoids, methods of making
same, and their therapeutic use are disclosed, for example, in U.S. Patent Nos.
5,208,020, 5,416,064 and European Patent EP 0 425 235 B1, the disclosures of which
are hereby expressly incorporated by reference. Liu et al., Proc. Natl. Acad. Sci. USA

93:8618-8623 (1996) described immunoconjugates comprising a maytansinoid
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the TA. 1-maytansinoid conjugate was tested in vitro
on the human breast cancer cell |ine SK-BR-3, which

wexpresHes 3 X 105 HER-2 surface antigens per PBEI/DUS20081¢13248
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drug conjugate achieved a degree of cytotoxicity

simlar to the free maytansi noid drug, which could be

| desigaatsd MY linked sathe mg)mbbnmlmimbbdpfnnmyltransd agiinst human
nol ecul es per _anti body nol ecul The ﬁé’ mayt ansi noi.d

COiTERak @netovldls qoawgégfr‘s‘wnfpen i Rs ghlyicyiptorc fewards cultured
bc&@(%ﬁ%nn ?rqe?l Oc?xYl SHBWEQ A5 thRiof a&%iﬁg%‘ﬁ vRloRultloF gﬁ{j\ﬁﬂ assay.

nki ng an anti body“to a maytansin
richaecerlad @andfem Res&rg}n 5212181 Y1 992)descsibe mgntuneconjugates in

%@Lg%l Cal n%)ltﬁ/ (gl{]uéléér %ré at seulﬁtl1 ! .iﬁg*g%%ﬁ{e rhgr?ne antibody A7
Dirdg 425h ﬁtk%n@n%n%%o%rpéanw &N s e RNoB4AhESRe Y

i ncor por at ed reference). An average of 3-4
nagmcmimah@mtdnqdulm ltleas bintsjthgHIERA2/pen onerigehad¥he cytotoxicity of

0P T ey BB R oA Ty st 0 ar B rLBe FHap REeesl daheer cel
IR I BR -9 whRhWRbtesées 30f 10 NBERDL gm,anagé,ﬁqség Bel€VERe drug

one nol ecul e of toxin/anti body woul d be expected to
eonzugete @te@@@md@gltey 0691étpt0txmtymﬂmf torthi ﬁrde am/tab@@yld drug,

. q ‘
Synfﬁggl:ﬂgg)lg I%Vg{gﬁ 1 cre%s(i)ﬁlvn tl}}g éluglr e;l' gtr nay 8%51??1 moqecules per

Natibo@ meMenRe STheAT-haddtmsieid ehghdacd gm@ﬂeoﬂlss}gbm&ed
for exanple, in U S Patent No. 5,208,020 and 1 n the

dﬁﬁ@@xﬁﬁféhﬁgxhnd nonpatent publications referred to
her ei n r
and QL o Rl ey TRRRPL A Ref pRRANS, Rhnically
rlinkgngin aitiboti es am’zsfltdnlsmb&i mblethie Wiﬂ)duashgmfmbntly diminishing the

| ecul e, such _as various yt nsi nol est, 0
‘Telogical NPT eIt th@ anl} ot RifomAY (R R0id mag! ?é@% Sedeg,us.
r@férﬂgicﬁ@tZOQQ% (ﬂﬁ‘)’cflmup@bﬁvﬁgﬂh#H@El%s%xgrrlfk‘éil\}}gm:&%orated by

for exanple, those disclosed in U'S
Seftd8108 2 0AD mvﬁ@g@af SAtmeytAR R ﬁqomﬂbcule@mnjugetted avler antibody

Can R h 127-1 199

ARF USROG e 5058 SBaE PaboalRy of PpplS piout
Ohe‘?gﬁbﬁbw éﬁ‘éctﬁfg theifglttioh er E@n&my SRE aAShody, BERRANIEREne
by reference. Anti bodymayt ansi noi d conj ugat es

copiseRlsioh @mm{enmquyevmd@ @medsmW chtotpyieiapeat the use of
S: P |
f I_a[(lj( 3 %&9?0%9 '1\2% 1n(1f,§l arre AL é)lv\%?i'g'l}g% ax;'?lgnﬁl %%{ l?e Qyn%)e%ized by

dirow teclehiguied wp $soldtbd frehhﬂtu@rwﬂllﬁé‘es Saitablk aiykfhsinoids are
gr.oups,. photol abile 1%ooups pe£t| dase | abi|l e grou
S

oc}lSCé%Steér &xgpic} @ Yo hipient M. 27 eV eband nhe pder pterits and
o o gﬂquﬂ%ﬂllcbﬁ(ﬂlsg‘@feﬁ% %o RgfgﬁﬂbgvéjeP@ gﬁfﬁ%ﬁ%ﬂ%ﬁ{mds are

ng preferre t1onal I ng "groups are
dasyiamdnmi aad thayxaspiol ﬁmaédgthae meddified BARE @ﬂon@annjruganem other
of the an I body and Xtansm id may be made. usin
positions o the maytansinol molecule, such as varfous maytansinol est s
[00219] There are many linking groups known in the art for making
antibody-maytansinoid conjugates, including, for example, those disclosed in U.S.
Patent No. 5,208,020 or EP Patent 0 425 235 B1, Chari et al., Cancer Research
52:127-131 (1992), and U.S. Patent Application No. 10/960,602, filed Oct. 8, 2004,
the disclosures of which are hereby expressly incorporated by reference. Antibody-

maytansinoid conjugates comprising the linker component SMCC may be prepared as
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vari ety of bifunctional protein coupling agents such
as N-succinimdyl-3-(2- pyridyldithio) propionate

w@ 3eDPy3teesucci ni m dyl - 4- (N-nmal ei m donet hyl) PCT/US2008/013248

cycl ohexane- 1-carboxylate (SMCC), im nothiolane (IT),
bi functional derivatives of imdoesters (such as
cisadodetlin BHdS. Ratdnd tpplieition, N(adIOV%é) (!ﬂQt Giesl Qeiu&,hZO@S The linking

GhF O B O e g s s et et R 2w potolabie
g@@ﬁﬂsd ?&ﬁﬂé%’ ainl@é?&%ﬁ? Gr %E‘?efh@é labRle %r&ipﬁzﬁmléﬂ%sed in the above-

erivatives (such”as bis-(pdi azoni unbénzoyl) -
eﬂh}tlfmdexateatﬂ, disylfiddiand dlpether groupsbring preferoidu etddi@org linking

dIISO at e ve.fluorine conmpounds (such
s&a?wcaﬁ%myd%enmlﬁ% P5BE&zene). Particularly

pr ef erpeg20]ouElonfigafkd @Rt Anfidb En $iRbidi A%l be3mbde

pyri dy ?dl#ﬁlo P%%lonate gSP ﬂggénle{&%l using a

B{ﬁ@l@h’g}ﬁblﬁ,lnctl PrR2En 287p]{nEoipghts saﬁldas N- succm1m1dyl 3-(2-

BRIl Rl sk R DRSSl By cloexane-

neyarbexyddtt ASMIET)! InihbhidTayeE @M} ibifhetishal @& 8ivad of imidoesters
vari ous positions, depending on the type of the |ink.

F(é‘i‘Che%@éWﬁF@yl afipiaaidate HGlhkaagée BHGTS fhauc @ﬁﬁesac%ylmldyl suberate),
tyhgg](s % r@uﬁ)’a%e ﬁ%} H[s2 cllouédr%u‘ﬁggg%nﬂ %) B%ﬁ% C 3

up |ng ues reac ur a

pxz&iobemaroyr)&mm@dmdmynel) msydhamﬁmp dehhan@s (siéhpeblstipon
dified wth hydroxyneth the C- 15 position
:@%ﬁw@abww )-sthpirae ﬁmmféf@wacyaa\a&sm@ has 3g)ugnss.6i on

?ébé‘}gmgte;‘ wda ‘Bl&yictlg'é gl'ﬁermé Eo ApSfis %Jcﬁ%s § @?ﬁu‘gﬁpﬁ 4-

age 1s forne 3 position o
rdayllttah@lznod:) d)rartaculteawtlaﬁkmedlcoapiaimﬁats iAclndes Naducoinimialg!-3-(2-

dol 00222 S enbaod

RO GEGH) PR eI RS A ORe FhoRPeRaR; Lgdsdastia? 197
S P B PSR AR S popiftor a disulfide
Jinkage.483; 5, 780, 588) . Dolastat|ns and auristatins

have N8 MO bELIS b BECARHBML, pojeut st aon

dioeitions, rdebM(dﬁ@ox@the&kl e 6t2t(HQLhkAHbt BtER18, anAGRN 1ink ay be
Chenot her . 45(12% 3580-3584) and have anticancer (U. S

Patrasd besactiprewsh adwylroxyligenpiusingsansentionak spupeg fechniques.

D Ietohiisy &%éﬂgol CoSpar o bR RO rqrpghe C-14
rrms&toyl rmxyﬁ&lbwahﬂgdfwgirrtedlyﬂ hke @nt3 pexityort obdifigd viittea Aydroxyl

AN ahe U g0y ovinsosmOB T oupy dn ez icrbappadnent

aH¢ itk 1§‘f0@ﬁ'f@@ di - poSiebHde n{agﬁdngl'nt)%rrﬁ %ch’lahélﬂgleﬂlalogue.

nononet yIaurlstatln drug noietiés
di scl osed in "Mnonet hyl val i ne

Auristatins and dolastatins

[00222] In some embodiments, the immunoconjugate comprises an
antibody conjugated to dolastatins or dolostatin peptidic analogs and derivatives, the
auristatins (U.S. Patent Nos. 5,635,483; 5,780,588). Dolastatins and auristatins have
been shown to interfere with microtubule dynamics, GTP hydrolysis, and nuclear and
cellular division (Woyke et al. (2001) Antimicrob. Agents and Chemother.
45(12):3580-3584) and have anticancer (U.S. Patent No. 5,663,149) and antifungal
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Compounds Capabl e of Conjugation to Ligands," U S.
Ser. No. 10/983,340, filed Nov. 5, 2004, the

waele@ehzHer e of which is expressly incorporat edP@lyUS2008/013248

reference in its entirety. [00224] Typically,
pepti de- based drug noieties can be prepared by form ng
aacpely (Reetitwad (H2928)e’artinhmmbo A gemts € hamiotter.add: 2136 1a22659r The

PGP P g KR DR B RO e
) Aoy (RS G CHBOLRY R rRinyds P e pep IR dFRE RS (WO
VV088Adn in the field of peptide chenmistry. The

auristatin/dolastatin drug.noigeti.es may b r r ed .
ecor dONgEHlo EREMAAh s i S difgad HieiFe e RPRrRinus linked
IndiimaBRautRitid drugtmdibties(3288d DF, dRBlosédBMM SIRfmethylvaline
111: 5463-5465; Pettit et al. (1998) Anti-Cancer Drug
Cewnpeungg Capable pf Copagatian todigandsStU.8 Sersot he/983,340, filed

96, - (25 .and Pettit.et al. (1996) J .. .Che Soc.. .
PO o 200, i AB8aE B i S obressb R P Y Sty in it
Natirdsy. ot echnol 21(7):778-784; "NMononethylvaline
Conpounds_Capabl e of Conjau%ati on to Ligands," US Ser.

@-

No. 1dP88241343 ypicalledoertde-based zipagimojpsies bgn be prepared by forming

i J‘;?e%'ﬁﬁ? bénf get@éeﬁ RI'(? {)ﬁ&g% elr?iniota&dg '%Ji/ro? bé(ptgd%i ﬂsacglng)e%itf Ruch
e.g., linkers and nmethods 'of préeparing
eptdebdnds\cah ba @repargdo tordsamplehacsrdiniiio e digdphase synthesis

conjugated to linkers). Calicheam cin [00225] |n_other
SR e s SSRTET ATl BF e dCEORE | Sagna BR76HdGy1965,
coNj . [ . CJ €S lhe
AR PdsD ARl KBRS if Bl (R B fde TR ARV e
pruodatnidgladtatibldess o ztid e chaiié pepeaddsacadrdsngbipi the mettlards of: US

COREENL T 008 oE0T 05 P SPAIGH G004 28 U085 0l
Reftitder 27 ‘%1 9@) hi-688ver ?rlz %e%i 8%68 :5253 757, ?&gt, G.R.,teé al. Synthesis,

5,770, 701, 5,770, 710, 5, 773, , 877,296 (all
ABEbi Tibh7y and Retdit ebadp BiAPP) J. Sthens tSor aPerkimal rogsi ds5:8$9-863. See

cal i6heam ci i . b LNGl u but . are.no

B DSBS 2HR5 AP Gor P B ompounas
@aphblehifUonjugationko Ligan€sT URSeal6.n 0/983,340, filed Nov. 5, 2004,
53:3336-3342(1993), Lode et al, Cancer Research

ggrehyincorpotedingsiergicg in He caiigheldisslastige @ suligkers and methods
R Rab IR0 e APRLD SRR b HIRA €t

aontlinkedkspt e. Bot h cal i cheam cin and QFA have
intracellular sites of action and do not readily cross
t he plasma nmenbrane. Therefore, cellular uptake of
tOARGeaRfy s through antibody nmedi ated internalization
greatly enhances their cytotoxic effects.

[00225] In other embodiments, the immunoconjugate comprises an

antibody conjugated to one or more calicheamicin molecules. The calicheamicin
family of antibiotics is capable of producing double-stranded DNA breaks at sub-
picomolar concentrations. For the preparation of conjugates of the calicheamicin
family, see U.S. Patent Nos. 5,712,374, 5,714,586, 5,739,116, 5,767,285, 5,770,701,
5,770,710, 5,773,001, 5,877,296 (all to American Cyanamid Company). Structural
analogues of calicheamicin which may be used include, but are not limited to, y11,

a2l, a3, N-acetyl-y11, PSAG and 611 (Hinman ef al., Cancer Research 53:3336-3342
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O her cytotoxic agents [00226] Other antitunor agents
that can be conjugated to the antibodi es include BCNU,

W@ 0000t338®I ci n, vincristine and 5-fl uorouraci | PCT/K82008/013248

famly of agents known collectively LL-E33288 conpl ex
described in U S. Patent Nos. 5,053,394, 5,6 770,710, as
WabD3as.ods prar/g faocerReseareh SPADERLIPO (1998 Baid thO Gforementioned

[ 27] Enzymati cal active toxins. and fragnments .
tHer BBFNRAP SANIAD ebuaid: Z\epﬁlegar&rm{ %{I}E&t thegntibody can
NI a0 i§‘gFAV &hichas a8 Bhrolie. IBARIABENANEQN afld QFA have

exotoxin A chain (from Pseudonbnas aeruginosa), ricin
Antrhedliv]ar sises of agtiohanddo notdreadilyncrosscthaiptasma membrane. Therefore,

al pha-sarcin. Al eurites fordi]. ot ei.ns, .di ant.hi n
D Helake iy terCatenisTraeh aalinkbndiaen sppfalisuenercatly
adihaft AR 1R cyBIRRIcHiffdtschar antia i nhibitor, curcin,
crotin, sapaonaria officinalis inhibitor, gelonin,
mtogellin, restrictocin, phenomycin, enomycin and the

tpi,cot hecenes. See, for exanple, WO 93/21232 publi shed
CQ%"&B@V’O%g,'c%% [ 00228] The present invention

f urt hepooge)t ergphat Asinafior AHHRABA A B2 L6njhLABR D e bnesdties
an anti body and a conpound with nucleolytic activity

(iackyde BENY ptientozeisie vorcrigtimnmdehfoniaurasils hedamty af agents
%Wéotﬂ%&‘i'&élfﬁ €3 %8?1Tp%%%<o&§gr?tl dFigrU.g.Gf’aﬁgrgtll\Yoe& 5,053,394,
estruction o he tunor, e ant 1o y ‘ay conprise a

h3,970,910,ad meHcisieygerahivins (. V.dratail Woo b, g7adioenct i ve

i sotopes _are avail able for, the production of

radi ocl8ftifat ddzamatigly astive oxinpanddragmantigbersp b which can be

. 6 ; ' . . .
S50 Ao A gy 42 s o
comtagatecham (e Piardothehacddraginoda)), rivaty Accinapt, iaben A chain,

r adi oact j ve .at for scintigraphj.c studies, for .
SRAFRSEE 2 Ebom gphein, gleustiadonli pglains dnug pedsins. Phytolaca
NRAGREhE pfRSROENEE], PNPR) ahdRAPDY), ﬁﬁhﬁﬁdi‘ég eMlafita inhi{)été)r, curcin,

magneti c resonance imaging, nri), such as iodine- )
agafiim, sapasaianie off3zinalisnohibiter, gélohin, nfifogellinneestt@focin, phenomycin,

ﬁ%ﬁ?@q’ gﬁfgi%dotﬁg ?Iﬁcgogﬁ{‘]’é%%é (}]'%)e(%fﬂg Q%%lg?lg?@)gfb%{? :l%ﬁ published October

nxg, 1be3.i ncorporated in the conjugate in known ways.
For exanple, the peptide may be biosynthesized or may.
be synt08é28lzedhspreseatinyentionfuriberaontemeplaten ar irsmyseqegjugate

I ] oy rsors i | vi far..e cé e

ribarhaREh Aol AR SO RBOR DXLk eyis e BPEL R

afibdnhiZlZase diellBNA delb8bcledasd shi¢hlas 4 deayribenialdase;Tease).a

a cystei residue in the peptide. Yttrium9Q can be .

2t t achB82e0la doF P erdesiryRtion #ﬁ%@ OISR ERBRBGaY comprise a

(}Egﬁngigﬁct% a(élrgjgs)vaﬁe%%‘ﬁ%io@ét%hg&o?&eﬁe a AW Yor the

807 49-57) can be used to incorporate 1odine-123.
production of radioconjugated antibodies. Examples include At*", 1!, 1'%, %0,
Re]86, Re'gs,‘ Sm'* , Bim, P32, Pb%'? and radioactive isotopes of Lu. When the
conjugate is used for detection, it may comprise a radioactive atom for scintigraphic
studies, for example t¢99m or 1123, or a spin label for nuclear magnetic resonance
(NMR) imaging (also known as magnetic resonance imaging, mri), such as iodine-
123 again, iodine-131, indium-111, fluorine-19, carbon-13, nitrogen-15, oxygen-17,

gadolinium, manganese or iron.
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"Monocl onal Anti bodi es in | munoscintigraphy" (Chatal,
CRC Press 1989) describes other nethods in detail.

w( 2®281316€Conj ugat es of the anti body and cyt ot ORCT/USIYPE$I013248

may be nmade using a variety of bifunctional protein
coupling agents such as N-succinimdyl-3-(2-
pyri dylog230ji o)Thprrmb'pomachex(l@F@Pynay be mcorporated in the conjugate in

TR Bee ot Pestds D arias Pl s o8 PP i be syahesized

q? dneatit amigd adlmsﬁﬁﬁ& f—‘ﬁs’in SuifaBleatnidb ABidHttcursors involving, for
ipimdate HCl ), active es erayéfuch as

dﬂ?@mp&ﬁ fiuniids1 9 sniplacaoEhydragete Hyabels speluanic? mor I', Re'®, Re'®®

anal de S-az o cQ

st R OB Dk heEi A e e S R BE, Frtini-o0 can be
da&fabr«@i\huﬁsysﬁﬁ@&bldas M@Idmd(}memammw dt-al. (1978) Biochem.
et hyl enedi am ne), diisocyanates (such as toluene 2, 6-

dBiophysy Rﬁat(éqmmancﬁ(b i49=340 cary ke psedde |1¢F@rm§htpoemag 12%uch
a‘i\/l«!)no%lona Bodlgs i bggﬂotsglggg&égyg()ghges rCﬁg Isﬁl’989) describes

rrcin rmuno oxi n can Cri

\bth&@trhé&heds ialdetalci ence 238 1098 (1987). Carbon-
14-1 abel ed I-|soth|ocyanatobenzyl 3- net hyl di et hyl ene
tri am 98p2Ht adosiyeatesof the apdbedpayd ?gowﬁl%géﬁbmay pe made using

R POl B G PR o L RGBT -

pylrelakhthlica ﬁrop’lkmé (SRIoP), 'Bil(aiiriimjd)rlell-@a-mldﬁndd‘tﬁethyl) cyclohexane-
OXIC n.the cell or._.exanple, an . .
abpatie 2§1M%r¢)e+mmﬁgb?lﬁa%gg) SRBFROTAL dpFYRkiges of imidoesters
F{Qﬁ’élpisfﬁ?fnbﬁl | hdlbﬁﬁldat@'}f@lt) haekiyk bﬁgﬁr(s&'h as dlsuccmlmldyl suberate),

di sul fide- contalnlng 't nker (Chari al, Cance
Faé@@ezdcsq(sscza avglutatgdehydoR b)S-azuﬂ(ScorﬁimlmldS (oh as blS (p-

R A R L St G
Rﬁ@ﬂﬁﬁlﬁﬂbéﬁz %)-@Rg&irehiaﬁkﬁé) dieRegeHates (BRI téilvem 2,6VBS,
HBVS, LC-S S, MPBH, SBAP,  SIA, SIAB, SMCC, SMPB,

ShpEyasate), @némctsvmfhl@nms@np@mdvsdsucﬂms 1, sdiffueravB3;
Sd'“llftl%bélia\ﬁd)y %an% 4 ) r1 onm o?oxm b%r%gﬁslreg 23 described in

(succrnim enzoa

COIRTRN ¢ ind| Sgaexa)eemISalkﬂ% ({ @80. ,CafHoﬁhm Plabél@:& 1-isothiocyanatobenzyl-3-
BloLechnoIo I nc Rockf or d U. S A. See pages
gthyjgset yémtrlmpﬁamwﬁcwmﬁl% 6 @rfxemplary chelating

t
e
dntklebmay b(eAb’):lelasabd@ hjkgyafeditaingretease ofnbe eythtarge drug in the cell.
ieties 0 o about 20 dru ie
T S pls o dcihile R e deRe Rp v kA T o S e

| dif@bhyP BniRdr &P ﬂ[sﬁm&yco?l%ﬂlh?hmk&u(@ﬁn 2 BP] O RIREIARMN 92:127-
chem Stry reactions, conditions, and reagents known to

t B3 9WRL Vi Patent Noe 528,020 hohyibie nsgd. (1) reaction of a
nucl eo[BBBi]C he cgmpoufrlﬂcps expressly contemplate, but are not limited to, ADC

prepared with cross-linker reagents: BMPS, EMCS, GMBS, HBVS, LC-SMCC,
MBS, MPBH, SBAP, SIA, SIAB, SMCC, SMPB, SMPH, sulfo-EMCS, sulfo-GMBS,
sulfo-KMUS, sulfo-MBS, sulfo-SIAB, sulfo-SMCC, and sulfo-SMPB, and SVSB

(succinimidyl-(4-vinylsulfone)benzoate) which are commercially available (e.g., from
Pierce Biotechnology, Inc., Rockford, IL., U.S.A). See pages 467-498, 2003-2004
Applications Handbook and Catalog.
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anti body with a bivalent |inker reagent, to form Ab-L,
via a coval ent bond, followed by reaction with a drug

wOorRi0eny31e) and (2) reaction of a nucl eophilic PECDUR2008/013248

a drug noiety with a bivalent |inker reagent, to form
D-L, via a covalent bond, followed by reaction wth
t Prepanatioa wplantibedyndregwoafugaresant i body. Addi ti onal

e 1o aght, PSRRI SRED (B oy i

Qlonfi¥atedlth %@ br ﬁ@wmgﬁﬁ&endixgg)é &1 ¥bduit 18 abSRMVAES hidbieties
i ncl ude 6-mal ei m docapro mal ei m dopr opanoyl

(Iﬂelvanl)lbociyathrﬁwlta hinkgr I(Lh eTl(e A@I(ld Korinula I may be prepared by

h
Ssegﬁ::aﬂr@gg en%gl%yﬁlgqgrgar&? alzen%g\téy %éacRpgu S%Iildﬁtlons alild reagents
Mozwnys rthék¢lskhie@)in Bendrg iekiding:" 8FPeactioftody elatleb;smﬂy kroup of an

4- (N-mal ei m donet hyl) cycl ohexane-1 carboxyl ate

(angbg(ly it @rmvﬂexgd@gcph;qqrgWJ tofgrm @@oL,a@@pyapyalent bond, followed
RIS O ST SRl ARG SATIEDE b am

Sﬁ&leﬁ}) wih aWuMmtlilnyémhgeﬂm t@tﬁ(ﬂﬁDDnU svi&aeatdlentdond, followed by
Conj ugation to Ligands,"” US Ser. No. 10/983,340, filed
NSfction wislthe nuclcephibifeEdiPsoian apfibedy . ahddifigpal gyethods for

i inits entirety. [00235] In
s%%@g@%b@%?%%?g&ﬁgﬁ&ﬁ%%ker may conprise am no acid
resi dues. Exenpl ary Ab¥(heDgci d | i nker congonent s

i nclude a pe]%@lde a tripeptide, atetrapetlde or a
pent ap@B@Me dmkERRPY §F seBpptdofione puawre linker components.

PLAaG (h 4 fificlf BipieL riplibigocoprey CMET),

tm:alpﬂmﬁlbﬂle)p?md)d I('(tjME;') g?lmm?unl{ah g’hall-cg'lt)[ alhhina@henylalanine ("ala-
val - Cl a - . .

%@1@5 1 BrapigeYanzy kv Frs Dot Z"Prq%%'sdﬂ‘e%%m%}l@rfieyé6#&9@@%10)

FonRR0REI (PP ke rSu%QiEYHQi?l‘?l"& (NI %él@%d%ﬁ@ﬁg}?g‘%%&ﬁﬁ- 1

naturally, as"well as mnor ‘amno acid

naanbaxylate €ISMCOLE and Nﬁ%ucamlmuiya&@bmet;@)smnmubtnmste ("SIAB").
Cj ne, Am no acjd | nents can be . .
CALGB it e atironESts g HLinBEBA 5] bOmE 3 BRcribed herein
Gﬂb?éyfimi wMoxfdrﬁe&Hﬂg@hﬁa/c&np&;ﬂds Chpable O YHRRigafi®N to Ligands," US
exanp a tunor-associ ated protease, cathepsin B, C

avfd- TEBO ’cﬁ/9%3 PhdvediNpy ot 284%. ql@c)fZB@}tS NOwhishyaing h¢reby
GEOURB R ANEAGRIOR isnglide. bul are not Iim ted to:

i) side chain am ne
g roups[0023g). , Ihyeins embbdinhe)nt§ ithebelinded hfaytdohplris@ b@iRsacid
cysteine, and (iv) sugar hydroxy lor anino &;rou ps

kS Feal Iy sayne acig lipkerssprmosants el a dippriide, afdpeptide, a
r‘t)éﬁié&p/ ibie BF 2 Qﬁt rfé Quﬁk&‘ﬂgﬂk dsl‘f) \Aﬁt?%s(efﬁ?(g@&g. Qfaﬁlgei -citrulline (vc or

reactrng to 1 ent ctrop
gvadrup$ atemirned- plkeellylallm1m {a€sr alagbhe). nKxemplegyeipestides 1nclude
ycme Valgne &tr)ull%lcet(lgl\gfeva Ségt‘):) Ell“i’d gllglgﬂleagsfycme -g ﬁn%r(ély S(B ly).
Amino acid residues which comprise an amino acid linker component include those
occurring naturally, as well as minor amino acids and non-naturally occurring amino
acid analogs, such as citrulline. Amino acid linker components can be designed and
optimized in their selectivity for enzymatic cleavage by a particular enzyme, for

example, a tumor-associated protease, cathepsin B, C and D, or a plasmin protease.
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esters, haloformates, and acid halides; (ii) alkyl and
benzyl halides such as hal oacetam des; (iii)

wa@b@ehydes, ketones, carboxyl, and nal ei m de grPEOUPS2008/013248

Certain anti bodi es have reduci bl e interchain
disulfides, i.e. cysteine bridges. Antibodies may be
rmde r[@6236] v e Nueteophitiic wgaups@n antibbdiks imkkidey lﬁﬂgﬁﬂﬁ(ﬁ linyited to:
trrent vvlth a redugjin gent such as DTT
ra”tmﬁ g ;rouz%\éh %8%31&%1118}9 FGRPsaP18l- lying (Higsigle chain

t
A‘é"é’?’ RER4. Cypk8, dRE)shBar YR MBERARIrLER where the

aamtlbbxbdns edydokyletedh Atrimae;thaﬂ,t amdrhydfoﬁyj/ gioups as mhleophlhc and
hi ol anené)Tr aut' s reagent esul t [

n .
CrARF ST BaCut G oM Sl a6 as Tih 5le<trppili Suauibe gp dinker

OhSURSs dFarinker feﬁ%érﬁgﬁﬁﬁghﬂg”(g abidee &drt BRMYas (Nllls esters, HOBt
fragnent thereof) by introducing one, two, three,

festers, haloforovatescyrst asiichbalides; @ ety andybenzpt @ﬂiﬂ Agh as

TAAPE AR 08) o1 APR el oo Bh 857 MR ot Certain
CRfibo@ias Bsve TBYuchIE ntBRhMh AHEEEbsbYe. rép@kba‘ne%tigw &ﬁnﬂda?es may
anti body to introduce electrophlilc noi eti es, which

chermadeaeactive tfor erniugasiphwithdinkebraagents hy sreaimenh withiareducing

fasd esgltclcl) )%r Hq;fg(glthlorhrel\?%wg? ach I,ys% d¥etcb (%f(:a\%;ﬁgpﬁs gf I bo eoretlcal]y,

rt%g@aﬂitﬁe tHi6l rﬁtﬂﬁldﬂpﬁil&ﬁ h&&ﬁtl@lﬁal lhatleoghibe gtiups it dint@duced
react with the am ne group of |inker reagents or drug

rfﬁiomtlbgdlesrﬂléougélstbp feagHon af ysingg Withf2-iisethiplengdd rangls reagent)
r9§ % m/grs o'nrbl'f%g% 1n'i]3iX t}?&b rl?(i%uﬁ\?éiﬂhl(ﬁ gn?(ug)égxéfay l?en

e reagents orn1 I'e"am ne
onmchrcbd) dltﬁ‘ﬂl‘d‘ annrbeayz (Ord‘ragnient thereody hohxymaaxtlﬂg po¢,ttivonthree,

g aglycoslated ody with eltherpg tose

QI QE BIOBT CYSHANGNES f’%\ erfer PTERAIING THEENTAIbdics FOBRYSing one or
(b delon g a0 dy KEhOAMRIn UV RIidubs n)t he protein that can

react with approprlate groups on the drug (Hernmanson,

Bi ocohP023#tle Patibnidyders)conjugates atdyel sosbordiineedtby modification of

ABEha0: SRR Bl Aol e TR g i Picleophili
r$astlthédigon thelimkerfabail of tinaf) ﬂle%%é(ﬂ%f égyceéﬁﬁt@d htiBdies may

first amno acid (Geoghegan & Stro
B}ecwhjz whaige wihaneriodate 381diziBg rqage@sseiomz ehyglgaty ketone groups

B 5 B PR A R L

déugtnmg)inahy Stin€l bide grdupt rrﬂyefoﬁﬁfa stdbia Kgchgt Oor Iﬂ@ lbtereduced eg.,
t hi ol droxyl, hydra2|de oxi ne, hydrazi ne,

t i Qs%@m%@s BeAgSAiS 1O FRra siabl ﬁémé%Fr KesagFat kg, ong fenbodiment, reaction
AeXhd Vb gag QBR%E%f %gﬁy glﬁ aﬁﬁ@&] Wih %ﬁh{ ng{@tose oxidase or

coval ent STWt Iic gr ups on
reodieim estaapﬂmoldateknay yiehlgantanyl (eddahydegnd ketpn@giroms in the

stters such as N. esters, HOBt eséﬁr | of or mab
CHTOCUA P TR ARPORAS £ToRPROB e A ve fHlermipgsors Higeoniugate
afechAiq8&9 S1RBASHRS enfbddiled! SRYEES Nt Fing M formbH B or
threonine residues can react with sodium meta-periodate, resulting in production of an
aldehyde in place of the first amino acid (Geoghegan & Stroh, (1992) Bioconjugate
Chem. 3:138-146; US 5,362,852). Such aldehydes can be reacted with a drug moiety

or linker nucleophile.
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and mal ei m de groups. [00239] Alternatively, a fusion
protein conprising the anti body and cytotoxi c agent

woreapoozsinade, e.g. , by reconbi nant techni quesP@F/US2008/013248

pepti de synthesis. The length of DNA may conprise
respecti ve regions encoding the two portions of the
conj ugi@0238]i t Iiekeva'sl@ aneledplihie gawpt bk doug swpay atodad:lebbut are not

) on enco g,a li ker tlde i ch doe
dismiieHip” emineq thipy Bytrpr Y pRYdrade. srimedydBH 5y igsemicarbazone,

(1824 e da?b(%&‘lat@ Nk REInRITRA s cApaBletirbRARY tg?é’mp&)valent

Qégﬁﬂb
conj ugated to a "receptor’ ch™as ‘streptavi din)
thoinds watthi edectriophiligranoups ros- lm»egmbiemlgs winkheken r¢dgents 1nclud1ng (1)

R RS T BT RRRRYS b Al o s it Bk s

tzﬂl@yl%hﬂ BehAl hafddiSuBaghdldR81ah118es2GHN hldeRvhek) rl@e“ﬂones carboxyl,
adm ni stration of a "ligand" (e.g., aV|d|n whi is

d@ﬁlugamedegmnmscytotOX|c agent (e.g

Cort a0z i duienAEbGe D agt %%8%&@”?%%@%%3 ol

arytdtbﬂd lagéntcaﬁayt Bembde/ @t l@ne@&ﬁblh@mrfe&lﬁuqtﬁ:b B¢ pélhﬁie synthesis.
I\,étrldoma net hod first descri bed by Kohler et al

edergth p6 BNy may@PHyise sgsdeqtivetpaipnsiensedingdhe two gortions of the

e SRR Rliscc Bic AR of st By 3o o Rlg g pker
%p'tlﬂ@wﬂmhbimres hatb@rs&bpfm desesbpropartics df thk%88ﬁugate

annerll al i n: Monocl onal Anti bodi es and
T Cel 110 l| déwgt @@ﬁler gmbodimeap heantibqdy mayqtwgeonjuggied to a

e KA S0l AT PSRl SRR o

tdmubed)d@eptlob e«)hjuga]e iseadaripistered to the ﬁatldﬁatfollcN&ed by removal of

7, 26.re ro uctlon of nonocl ona
R SR P Bt ESCTFGH Wbt 7 HERA G egne prchiign administation
HymBI g BT %oraau&lﬁ)cvbﬂieh Ron Tgaltéarfa al SEREGL Ag¥at ( b%

descrlbed |n Vol | ners and Brandl ein, "Hi stol ogy a
Hiedioopeledivledgy, 20(3): 927-937 (2005) and Vol I ners and
Brandl ei n, Met hods and Fi ndings in Experinental and
dinical Pharnacology, 27(3): 185-91 (2005).[00242]
FGertaiarViethwds tofi Makinp Ardibwdidasechni ques, see, e.g., US

200 41: US 20 183887 (fully human anti bodi es),
LSQS’ %62’?@5’9’8’7‘5"3 %6‘2!’%57129 u)é 2005/ 100546; US :
2005/ 0[3624219] Méhddional LafRAles VP the iAvéh{BndaR baAthde using the

7, 153, 507. exenpl ary protocol for producin

r}whaépmﬁametm ﬁtﬁbdw@gb% Ij,Ohh:eeWbquymﬁfaﬂ%iaﬁl %78), and
SR B3, 9. PR B gy BB sy TR B8 e
|diquntiBedied: o Babirbior) Wiaphok YC&d Sphiap Harbor Laboratory Press, 2nd ed.
1988); Hammerling e al., in: Monoclonal Antibodies and T-Cell Hybridomas 563-
681 (Elsevier, N.Y., 1981), and Ni, Xiandai Mianyixue, 26(4):265-268 (2006)
regarding human-human hybridomas. Additional methods include those described,
for example, in U.S. Pat. No. 7,189,826 regarding production of monoclonal human
natural IgM antibodies from hybridoma cell lines. Human hybridoma technology
(Trioma technology) is described in Vollmers and Brandlein, Histology and
Histopathology, 20(3):927-937 (2005) and Vollmers and Brandlein, Methods and
Findings in Experimental and Clinical Pharmacology, 27(3):185-91 (2005).
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produce or are capable of producing anti bodi es that
w Il specifically bind to the protein used for

WO povnn73aet i on. Anti bodi es are raised in ani mal BCHYS2008/013248

mul ti pl e subcutaneous (sc) or intraperitoneal (ip)
i njections of a pol ypeptide conprising VEGF or a
f r agnej0242jer dof yarmo cdirerdgpridams techogesgsee, e.g., US

CHRPRRR LY nnbocBidhah hilobmanartibRs S ARBRKES 12

PRI 0.1 19 20037000610 S \F565/02622; faﬁé‘gf@ Natdr? %%0'? 078,492
may be prepared using nethods well ’known in the art

sandhy, B3, (8 o' exeamplarygirptodel, fos pmdugmguwmxohloaalearmbpdhe psing

dtgg gg;@rb&gr%ap r%rgﬁ-togfié%ylg%‘f{ :igs:;tghlpxgrgu %ﬁ%d%%@épnt a mouse or other

ira@d ha3D anitHag s@@ﬁ hPNRAhte @ Winkth SAiSEEQ eliekt TROIPRIY RS that

from ani mal s produci anti - EGF anti bodi es are

i proflugeat are¢apableanf| uymgl aylﬁbh@cgfth@gwrihspebéiqaﬂwbmdzte dhe

in vitro. 00243 s are then fuse

e TR el 28 ifes Meialsh T siRES W fhipte
psﬁulbmhﬁedug (R) ot ieE@beritofed Qrpmrgediwm‘s ofopBlypeptide o'z“aﬂq)nsmg VEGF

e. Godi ng, Monocl onal Anti bodi es: Principles and
F!rra?c$@gfv@ent phsredgand g maén@}tameg@howwl limg & oma

SRPURE P80t PR SRl BRB b, e,
sidhrailtoadMINt i2bpelypdptidd tompeising VIBGE an d f@gmeﬁeuhslrebf iy be

to a nedlun1such as HAT nmedi um Exenplary nyel oma
cRIEPAed Hing gethags el knope in|thequt, éé}d% es reﬁambwwéwhe% some of
I [
A TS, SEft DO M e RO oyt for
Dingit ¥ EGlit antihoGesytaad boSster 1Blr&lgnzatféalls lafearmloaalUSﬁdmmnBﬂered
2 or X63- Ag8- cel,l's avali rom the Anmeri.can
TP sy 8 Tl T O B TR SR8 e SRt
HNI&Ra NGy, QPR pROT teaHSeh IR Aumet £10myel oma cel | lines
al so have been déscribed for the production of human

nmonocl Wﬁéﬁ]anthymoeﬁefé mztbm fusgd withmaysddma qugalsmmalsultable

98 b ti
T IR R R S R S
I@@dlng,mwnmrlw AL9BIJiks: I{r% 43 a%Brdme |p(§C5@al 03edAcademic
t hus prepared are seeded and grown in _a suitable

chressud @8me dMygtpma cglls may ke ysadrihatfase effisteatinssuppert siable high-
{‘iﬁg@l l??#ﬁ% elgl’q 8?§nthﬂ)%glb9%@ éleét&?ax? bg% Eafdugxﬁ%:lléﬂnfi?ﬁ'e

par ent my e oA ce
tdeasifac end alediyesueies CRAT snddagk. ERemplazymgeloma cells include, but

hypox nthl uani ne hos hori bosyl  transferase ( RT
S teq e M GRY IO A PR AHBOS YISV E AT MOPCS1 and
5.7 a5z hﬁbuw ﬂuhdr@ﬂdﬂqgleqy&ﬁﬁéqfaﬂ ﬂ%nuﬁ@b@ﬁ@jl%l’bﬁtlo@@gnter San

t hym di ne (HAT nedi un), which substances prevent th
glaw,fﬁaiffomiﬂ?&‘%d efid SPeher X63- -Ag8-3Bakls awdilaple from the American

Sleyperﬁul{ure ﬁgcrt}o%o ckvdle Maryland USA. Human myeloma and mouse-

human heteromyeloma cell lines also have been described for the production of
human monoclonal antibodies (Kozbor, J. Immunol., 133:3001 (1984); Brodeur et al., -
Monoclonal Antibody Production Techniques and Applications, pp. 51-63 (Marcel
Dekker, Inc., New York, 1987)).

[00244] The hybridoma cells thus prepared are seeded and grown in a

suitable culture medium, e.g., a medium that contains one or more substances that

79



10

15

20

25

30

culture nethods are used to reduce use of
ani mal -deri ved serum such as fetal bovine serum as

waele®enied, for exanple, in Even et al., TrendBCT/0S2008/013248

Bi ot echnol ogy, 24(3), 105- 108 (2006). [00245]

A i gopeptides as tools for inproving productivity of

hiphibit dlongroeeth br aurlival efthenefused parcoed myeldmacels, For example, if
Trends i anoclo ﬁ élbod Research, 111- 122

(t%‘oefsffma elomacglf jackd hyRPYaIingghaning plosphoribosyl

QR RPRE (MGPRTCET IIIFRT) IR AQnAE h‘fé&uﬁ@f(ﬁ“ﬂh@ﬁybrﬁﬁmag ®ypically will

asparaglne proline), or wth protein hydrolyzate
finclodé bmxalaﬂldleamptwmrm, amd/ thymiding O AiTomedihim), which substances

HPRRC 5 Tap whh SR RGP B dp ool EE ProRBpE Bttt Febridoma ca

%ﬁﬁﬁr}hetﬁbd%k luk&Ploatd®e 13k 8P 8iinfaRBeSNd RhirR §§ch as fetal bovine
[00246] Culture nediumin which hybridoma cells are

geow.ig dasoyibed, fas sxareplefiorEven gteltirendson Bieacwiodrgd 24(3), 105-

es that bind to VEG-. The binding specificity
qp%ﬁgﬁﬂglonal anti bodi es produced by hybridoma cells

may be[odMSE}r MONREpéptideS BRI BE ifprodingRodictiity 3 hibridoma
vitro bindi g assay, such as radi oi munoassa Rl A) or

&Rl wHEuTeR A S¢r|*hﬂ91rmeFdeE’f?Wd&gsMym(@n@Kymblr Research, 111-

R B R b
eiclils (albhins oseriat, adparagina) proBh@)chewith pﬂd@éinl@@r(ﬂ)lz&&()ﬂractlons and

[00247] After h bridoma cells are identified that
FPepigeis right e Beansly Sﬂiﬁéfeé%élbb’édn%ﬁ% PHgenepjdes, constituted of

Effnfek:% ng anﬂﬂgéﬁﬂ ré’s%l!le\é' tTYlB gdg,g an sé?i?Xt %ﬂhﬁl%pa(fl %)

imting dilTution proce grown by standar
nmnhmﬂgnoﬁme e. g , delng, supr a. SU|tabIe cul ture

T B, B PR AT S P

A QMR Y }%béﬁR:tl@ﬁ o@%nb%nﬁl‘%ﬁ‘ﬁﬁ&k@ﬂﬁf‘bﬂﬁ'tWEGF The binding
Monocl onal anti bodi es secreted by the subcl ones are

§p¢¢1ﬁbt|t>yofslelpa¢cao@d aﬁhbﬂﬂwsrmomded lbb’élyhﬂdq)mﬂpema}l be determined
b ] or S bé § onventio d4i nnunog%ﬁguli . .

par P’f"i“%f‘é)tpf 8%?‘%’?‘88 GGY 88 "LVl é‘é INg gysag PR raghyBYamQassay
%RSQPBI%&?% 1Ihkdd Wu@@@ds’oﬁﬁ:nﬁﬁﬁs@ﬁ@!lﬁg PThe bétfling afﬁmty of
electrophore5|s dialysis, or affinity chronatogra

"ﬁ?ﬂ@%‘@’éﬂlraétlb@y sandiestetesminstd, forskemnls, by Spatplyisd aafdmts See,

%dé ]21 b% ézgl rhaﬁ %ﬁ %995{265 S and U. S. Patent
e nep od ‘i ncludes dsing m ni mal sal ts,
such a[QOl@ﬂ(}t I @yfiec hgbdidama edllstaheidentifiedhapprodassandibddies of the
ampunt s of organi.c

f er abl I [
Rsrost secifis Ry pneRu i BPOEB6 She Chaneseney B Bibsloped by limiting
%flhﬁ@ﬂbf&e&ﬁ%@%g%@@%gétaﬁﬁd B@ﬁf09§ 8l bhe GAMBELLAR.

can be nmade by using conbinatori al
Suitable culture media for this purpose include, for example, D-MEM or RPMI-1640

medium. In addition, hybridoma cells may be grown in vivo as ascites tumors in an
animal. Monoclonal antibodies secreted by the subclones are suitably separated from
the culture medium, ascites fluid, or serum by conventional immunoglobulin
purification procedures such as, for example, protein A-Sepharose, hydroxylapatite
chromatography, gel electrophoresis, dialysis, or affinity chromatography. One
procedure for isolation of proteins from hybridoma cells is described in US

2005/176122 and U.S. Patent No. 6,919,436. The method includes using minimal
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libraries to screen for antibodies with the desired
activity or activities. For exanple, a variety of

woreabotH6@mr e known in the art for generating pPEyES2008/013248

display libraries and screening such libraries for

ant i bodi es posseSS|ng the desired binding

cshlas, avuctead lypirepic sdits in thethirslisg proeestemd prdferablyerlsr ading small
? boom et, al Eﬁpds i n Mol ecul ar Bi ol ogy

PREVTSE] g FolyCTs Imhe Shion VeSS pr ess, Tot ova, | NJ,

2001) . For exanpl e, one nethod of generating

anti bodi es of interest is through the use of a phage

drartase djbrarhbenegning Metheds bed in Lee et al, J . Ml.

cynt nedd 2 ARSIk oh i TayedhighBut betpayf oRleplg Bifnacoria

Afvagees!th bEraén &5 a6aBSEEIWRE tiRNE8Red Ralvi Io%rabawlwrmtbs(ample a
fragnents of antibody variable region (Fv) fused t

plesgl afengthedsaire KROWSiR: the sHgeg¢nerting gad@pk@ambe@w@;and
%Jeeﬂm&%u&l‘ﬁ%ﬁ%@ %&%ﬂﬁyocﬁ?}sgg %ss}n d(?éssﬁrr § %m gﬁ%&%?acterlstlcs

ones “expressi n S ca

tShﬁh dmhdcsdaraduémgbm geﬁﬁrﬂ@&ﬁ l}hﬁ)@eﬁlﬁbdxm er é:‘iﬂinl Mem()anﬁlz Molecular
hus segarated fromthe non-binding clones_in th

3’640&’3} 8:tnd (9 BaicRg! ¢4 -sdedluman Rigss: Totawa s ?%%)t Ker example,
?&%:ngés?ﬂoc% @f%n@laaﬁng {Slfg(;(ﬁ%kle%f Hﬁfgfésﬂigﬁrogﬁn "ﬁ%q%ste' Eg%lhage antibody
dittraryad idescribbd ﬁlhEee muénﬂ iMbpl. &el. bE)O@b}B@IO(fed 053' 93.

desi gni sui tabl.e, anti gen scyeening proc
sel ectl0pgst; hiﬂﬁﬂaag leg M tisranti gy Slerestase wetade Byscreenmg
gglﬁéé flb’l%hb@ébrﬁimﬁlgfﬁlﬁlake {h%f‘gfs la?@ngﬁkdﬂa%i'L&ﬁ?owtﬁg@ D&riable

Sequences fromthe phage cl one of er est

_Sﬁ@DabF@fb&ﬂ@@&m®g¢S@ﬂpﬂﬁ@ﬁcﬁudeqmﬂndésmdssa¢pb&ddbyaﬂhnw

e EhauSiraPly pea LA I REFeRo KPR RBIFUTE 3 4Faments capable
%’Q)Ii}ﬁﬁﬁg?\tol\@e 398 anti¥ Sre allscibed {0088 aMigdnan@@hdideBarated from

enbodi nents, the antigen-bindi ng domain of an anti bod

y
ithe nop-hindirmer donesiip thealiramyt & l(e\bmdlég clonss ok thgyorluted fom the

t nd heavy
o9 280 S o REPREMO OB, B bR B 5
Iadmtl()ﬂnima))n 0 An@@fl@lﬁe&z{mibb&fes byt}ﬂeheemmoﬁlcag bé ebiaiied by
Vari abl e donmai ns_can be displayed functionally

&?Slﬁﬁ%@ supblg@ptigen sereeging RIAsSdurete selser{or the phpsesiane of
theY@{ fohﬁoVJé'd %?Q:o}{étr@c&l noPY %l? %%Mbér#tﬁgﬁgefo% %ligg t Fv
a nts,

short, exl bfe peptide, or as rag
tsheqenacsfremcthe phepedldne of intorest ardsﬁahhicnnaam regibe (Ea:)t
non- coval ent descr,i bed in VV er .et

e RO ein KapaSe s Stasatye of A olseie v logiogd Inerest

18R HdRnD RAE P ublieRRsh ﬁnﬁzﬁa@eﬂ{ég&ﬂma@b@g §ofsl p1es
ar e coIIectlver referred to as "Fv phage cl ones" or

"Fv cll8R¥]" Er@ml]l eiRbpdimenis; 8 aptigéHbmdehgdongainef an antibody
SR AP S P PR RSB Ao e
Wph€ (VL) and heavy (VH) chains, that both present three hypervariable loops (HVRs)
or complementarity-determining regions (CDRs). Variable domains can be displayed
functionally on phage, either as single-chain Fv (scFv) fragments, in which VH and
VL are covalently linked through a short, flexible peptide, or as Fab fragments, in
which they are each fused to a constant domain and interact non-covalently, as

described in Winter et al., Ann. Rev. Immunol., 12: 433-455 (1994). As used herein,
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can then be searched for antigen-binding clones as
described in Wnter et al., Ann. Rev. |munol, 12:

WaA3B9AEH6( 1994). Libraries frominmuni zed sourPE€BUS2008/013248

provi de highaffinity antibodies to the inmunogen

wi t hout the requirenent of constructing hybridonas.

Acke emmldm@hage tlomenand Balr eppedingiphegednndseare kolieetively referred
rOV|elple }? SI e so&r ch of ,human anti bodies to a w de

r3AYe P %Sﬁ Ffo% d AP%S sel f antigens without any

I nmuni 6925 jn R%B%%s'ot? a0H Bid GLi genks B B seBhratdHVBGRed by

12: 7 5-73 Finally, naive libraries can al so

h@lym@esesghatrh@amm (lpﬁmyindIrlﬁﬂl'ﬂnﬂgnQ(hdl@ndmnb'anmag@Hbrarles which
SR DR btk B Rod e Tons 00 4D, g er &7 Ann

VR Bith 8ndEDR3: 43304908 990y 1LiBraaes vkl inshuhiodd SARSRRHide hlgh-
in vitro as described by Hoogenboom and W nter

mﬁmtmwod@a To tigg mnpgween 9athput tP@OfZEIZf]BmIent ofeonsliycting

SRR bl TP DR PR bl g

Rolitce ofh&maﬂhhtblﬂﬂﬂesf tH A0S trgn ge AT nbe-selif %ﬂdl ams @eliﬂéntlgens without
single chain Fv fragnents,_ in which VH and VL donai ns

A% IRBRNEEtien apdescrbed R OTisBihy sepk i BYBENAIIR: B35-334 (1993).

fﬁﬁ%}lfh%v@?’b)’a???%k}gﬁlség %farde 55y Heticfly ggf%?c%}%g%% Mearranged V-

Feehe Segnggmedfrom stem oblils; And nsing R&RNpriraers s pdirtiog ﬂingm&Haduence
the other js secreted into the bacterial host cell

ﬁ% enendsdhs ighbevanable PR3 secignsagil to d5¢ompplishdegrangement in vitro
%@&1@&%@& gym&%owﬁ%wlﬁ&k Y $4b10Biof M P RRA8 38 YT oR5 e

di spl a type coat proteins,

-e g., [ﬂQZEtﬂs}scﬂm bathin nmlblomgrmmtnoﬁiarmnt@s phhgels vied otsdlsplay

R 4133- 4137 0025 l. [, .

ROBPG g BY Boviorhis Ardinucky behie s PG ST eiibogy fragments
Qlah ak @ggla‘ye@a& glﬂgw&ambd FadlBEMESh ehidH VP AN YoRMains are
ani nal s. i Brary biased in favor of anti-VEGF

coonesied @1 @é§ame @olxmetl@m}ascby p Slekibtaipnl ypaptivie spacyE@R. , as

o EPST R Tl B PETLERE P81 3D (RB G dh Trements. in

| whipt 66 E1esn (sl'_l‘Bhéii) tod1H ahé ely/ethé&ds kedreted liﬂta ltiye bacterial host cell

construction. In a preferred enbodi nent, a human

asriplssanvisae asserbgneht Fab- rswérpyotmna%@etur%wmbchecwes displayed
{ ol

e Y SHARDG URpBLRE BER ORNT e A Micins, e.g,

aeseribied gn dobgerdicoanar alh) diveh AicidnResgll 90433 1GE(@92N)r ay

(and | i.ng function enous anti hod

pr odudﬁﬁﬁﬁsyi? smergluwﬁfflﬁ lgv%egﬂdﬂrrﬁﬁmﬁ)eg %ref‘gfr%%gents are
rdb%Enddfr&nGRlnltheRie A8 HEBLe D HBR s P dh $i%al & 9FFaNHrary biased in
VEGF. The generation of human anti body- produci ng

tfreorsd @nild/ B E eldngs thedesired e Hedjeiis ig0@524d widhliME G &d
S A T R i S R

| ReibRére]l Bo6@ lynSpHdepte€ $BBDE) are recovered for library construction. In a
preferred embodiment, a human antibody gene fragment library biased in favor of
anti-VEGF clones is obtained by generating an anti-VEGF antibody response in
transgenic mice carrying a functional human immunoglobulin gene array (and lacking

a functional endogenous antibody production system) such that VEGF immunization
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VEGF- speci fic nmenbrane bound anti body, e.g., by cell
separation using VEGF affinity chromatography or

waeamonmison of cells to fluorochrone-1abel ed VEGERFUS2008/013248

foll owed by flow activated cell sorting (FACS).
[00255] Alternatively, the use of spleen cells and/or
Bices iise toiB atilsgrodeisirg Huncm antibudiesagains SEE@BNDhe generation of

provi des. a better representatiqon of th ossi bl e
Ammannbrdysaradyring, tp aRPRFNH] %‘Efedéfl?ﬁcf‘g ‘fh@ol’f’onst ruction

of an @pss410dyddis Al ¥nﬁ’ci§1('1;rgé§l VE%Y_@EIWE@F régyﬁ%'&el@@opulatlons can

non- hunan) ‘species in I's not anti geni

| hehrbeainedbby noog ponisdbilascreening pnooedme 'l(bisdlﬂtegB ells expressing
ructlon temcells are. harves from.t he

OB ELPEHi Brestirame Roiiar bt g dNceh b B asiPa VESE

%ﬁhf@}o %o%f@r%ﬁ?’r@'ﬁﬂ%rpﬂ-&?of B RS ﬂﬁ@llo'cﬁro%e jaBtRH 8BLIGF

can be obtai ne roma variety of aninmal species, such
dollbowedihy ﬂnw@élvatedtcelllsalgmg(ﬁl?ab?@) | uprine, canine,

crc. (00859 Reiervelcing R B e By Hs 28 pper PBLs

¢ 20] aﬁ%ﬁ[fﬁllﬁhﬁlzédi A6hdtProadddH Béttdr WpreRanm®ioh Sf tRI Pssible antibody
recovered fromthe cells of interest and anplified. In

trRpertarceanyt alp@ permisghel cwtraﬁ@omf apegnaibpily Hifrare ysing aay ammal

Sir \L5a%, eobtan %olatln gepo
g(rﬁullz}&ﬁ&r ro}rhu e01e§ énsw P ﬁl%not rrer as%rcllthrarl

rigesrpoating HGR)roVunhBocﬂ)f £dRIcHNHRICEdh) n@e&%@l@are&ﬁﬁveﬁed from the
ends of rearr anged VH and VL genes as described in
aubigstio repvige nugeigacidggproding pprearsangedgntibegdy g@g:segments. The

B8R s ()fl?uo Lst ctclH Bt 89%1%8%&619%@'86 Sb? a}{mgzg r%Becxes such as

repertoires r expressi on S can

drgphant imedsd, mmmachAr;ﬂmdlxnpane,manln@J\klxnw pdicihadoviie, amrise, and
at .the 5' end of the exon encoding the mature V-domain

aﬂ’(banfstﬁ’re%ﬁ?&tcprl mers based within the J-segnment as

A SRR lable '(includi
N:fﬁi 'elbﬁﬁis ]!n Qédi?ﬂggc 8t @dd x(glgrﬁg)\?éiggfrgr | géﬁéjse%gneﬁ s ( ncluding

fYdrand DNAse gaanks) pré memr@hﬁroml tho ctls cbfaa@obst mnct ahmphﬁed In the

I der exon es bed i Jone ote

G55 20T GG VioRs ibir e St PATE Y Shuaincd by
GEd1at o8t ONAS ﬂﬂ@@Alfhﬁﬁil {ek Yol

Nat | . Iag;%eagﬁﬁsm_ (UrS A), yn? 27%0 ?;f‘s’aeggby pcﬁ’merase chain

rrasqtionABCRY mt@fémramattghmgj&@e% emdaé yendaaf tf:@rranged VHand VL

| [ Cri d lan
ORI AR SRR TS0 SAERERYER (1 0k
e(lm&ﬂ)l therdby, mzikhbg aivgrsdiW gérel rejyertdires e ¢XpE@sioRy The inGenes can
rs tar eted to each V-gene famly in order to

mlglbfggl ffom ¢ BN /&SP ST @N&awaﬁe@wmmgrsmt gehend gf the
Ite?](%{l Iﬁe ol {gl Hﬁtﬂff\é}gﬁ/ El'gﬁlg?’?éf?j ﬁmdﬁ%rﬁer ’oa%%] \g@gﬁ kPR ement
58 LleS@ibed 19 Othandirerad (#28Yranddad Ward ehel. médrhag 361: 3244546 (1989).
g—ltl%\%!:\}ﬁé,%? lat?llﬂﬁfyéng Prom cﬁNA gadl( pr14rrAfe9r:sL C:l]-l’f]- a?lgo Ex:al %as d'in It:he leader
exon as described in Jones et al., Biotechnol., 9: 88-89 (1991), and forward primers
within the constant region as described in Sastry et al., Proc. Natl. Acad. Sci. (U.S.A),
86: 5728-5732 (1989). To maximize complementarity, degeneracy can be
incorporated in the primers as described in Orlandi ez al. (1989) or Sastry ef al.

(1989). In certain embodiments, library diversity is maximized by using PCR primers

targeted to each V-gene family in order to amplify all available VH and VL
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anplified DNA into expression vectors, rare
restriction sites can be i ntroduced within the PCR

w@eioawer3les a tag at one end as described i n O PERUB2008/013248

al (1989), or by further PCR anplification with a
tagged prinmer as described in Cackson et al, Nature,
%@ngﬁﬁdnt@ pResérit 99 e, infrR5Z] | rivelesr 4add s@Bplofe.g. as described in the

syn | o dV derived in
Theha® ok SR s he” oBdins 297000 - ST RS N Hetpeiog i e
Srﬁ&ﬂ@(‘l‘BﬁOhﬁH € b %c@é:@ﬁ%ﬁs %9 $ LoD CRGR (1 39T 'F@chl'oﬂlng of the
Tom i nson et al, J. Mol Biol, 227: 77678(9

comeplified JANA (intoprspression vedfatss tatarastriction shes c;andae(mneduced within

e P i PR o 00R e T phiope S Vi Sy forher

UEER aﬁ@hﬂ@ﬂﬁfrﬁbi@h di lté/%%@ﬁ SriMidr 48 B&cFiBREI Olatiedn'\Wr bh, Mbire, 352:
pri mers encodi ng oops of diverse sequence and

I@l4962$ @89Bescribed in Hoogenboom and Wnter, J. Ml.

Bi ol , rtoir can Is e. .
mode WOBESTT Kegtals b SenendASREN et £ £0%; ?a Bived in
Hatrb Gkn Vfgene Sédrdits. | B108t &F tAS halass M 8ehd deg ﬁ@ﬁ@&ﬁv@been cloned
al, Proc. Natl. Acad. ScL U S. A 89: 4457- 4461

mﬁéﬁqwcgmeemr@eg rhomlgnspagealb dedlo | Biab R2dnd76- (798 (1392)) and
FAHRLTRASHE DOURSuLD AT YR BB e lonea

rmgmesty fiinokiding dli b tmajtadonforapeohoof ths H1mdt H210op) Van be used

gene repertoires, based on ar of, VH and VL folds,
SA@CReas v e YErgsng gepapiones BiBAFR RRTeBAceding#HS oops of

C@O@rkgfer ﬁplll(% anhl flé’r@cﬂjﬂﬁéhesghg §l| }tlél%ﬁ&gg(l)érﬁ\% @inter, J. Mol. Biol.,

(171 cation o gene encodi ng i ne V-gene
s2alj’rré811 4388 arvme Vélanepamtgjw dan aisotbleanzaieomm}dalmgletsequdMe diversity

tho nbo nter,. J l,.. Bial, 22

JBESAI € 1B TpgS gy e Rl dssen edanﬁa‘é@aff &l Proc. Natl
f A @@sat @Jmmd@ a49ma6r Esiosl RYmGR VN AHAN, Vegnadhs Mve been
gene repertoires together in several ways. Each

rcé@reth@drseqlmﬁedo@emr@dtlemlharm aiceWanfer, \Eeetbdmmugna 23: 1456-
{
f_gi%l e@&ég gnc{ can be | useg g(ﬁ’élak?\{ Ii)glrtl%éxgel g%&sli\ﬁm reé)re%%}r)ﬂe% e@)’dﬁﬂetlc A%

bgene PEpRi OBty bagld drﬂif eape oNVHeargl VLifbKs | 9dR Syt IQBnlengths will
descri bed in Water house et al, Nucl AC| ds Res.

2gedoabogies gByonsidesable siyycheral diyersisy n E@ll@wm@mmrda”@ntlon of V-
f
O%JHE ghéoﬁlﬁégl\]ﬁ’%&%ﬂ e \V‘%%Hé ?eg%enFsa&n brqu%?%;§%firp\é%ﬁoi according

ercome t on |1 Brary~size I npose
ttoals mothods obHoege‘mboomrmyl Whikaeryé Mbol. &ial., YD71 381e383(1983).

are cl ar at el ne. i nt ha emd and th
ot her ﬁ?’ﬂf%ﬂ S*ﬁa St gtibadioragiatnts pambs cnsipered Ry
Coxiiimag By a1y én@fr%?etr!o%s R MRAGEIEraf QY &I PAddhGepertoire can

bacteria so that each cell contains a
dhef dreatechincd fbrentivé aders candl thé gedtodsregomisinedeini sirbj axg.t asidescribed

el U RS2 5 O P,
S4.8 DﬂieSoﬂUsﬁstb@ﬁ déReibdHirAWahterhouse er al., Nucl. Acids Res., 21: 2265-2266
(1993). The in vivo recombination approach exploits the two-chain nature of Fab
fragments to overcome the limit on library size imposed by E. coli transformation
efficiency. Naive VH and VL repertoires are cloned separately, one into a phagemid
and the other into a phage vector. The two libraries are then combined by phage

infection of phagemid-containing bacteria so that each cell contains a different
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VL genes are reconbined onto a single replicon and are
co- packaged i nto phage virions. These huge l|ibraries

W@e@vitaetd ar ge nunbers of diverse anti bodi es oPCTUS08/013248

affinity (Kd ' of about 10 8 M. [00259]
Al ternatively, the repertoires may be cl oned ‘
sczemlmmnoml ang thelibratyhezsnm d'mliw@oirxby by dlegw,ml&s ofl esltsrprbmlt (about
®7qb taI Proc. Na 1 §% d
7 Boggegejors gy dn P(b‘ioerac‘%f{}@éf‘%%} 5159& phadhzhihe VH an
Ve %eﬁés%@ Pecoﬁrb%ed%t@@ §1‘ﬁ§letf€%1do'ﬁ AAdAeKSR a&tag@d mto phage
Nat ure, 352: 624-628 CR assenbly can al so B
ugBdng. oTl}e@c hugﬂ—lllzmdesmoméarﬁﬁ nhmbiia, of dovedieragptibodies of good

xi bl |de pacer to formsingle chain Fv (scFv)
%ﬁ8¥¥ Pthi legnother techni que, "in cell PCR

asse ”bﬂ0ﬂ159]3 USREndtReRQ MR referidited Athy\le ASRASsehdriMally into the
| ynphocytes by PCR and then clone reépertoires of

| Sapleegceres @&:,dft&elsbﬁdl ipd¥frbas eeab) BtognNetl. zécrad SNuENS.4, 88: 7978-

A@@?E@@s bR hEpy PR it PR ERRY. I s sseribeg in
OClashohleeti Wataﬂzn 362 624-6v3denar)e PR hdveinply dsh o @éowéﬂ to join

106 t0 107M 1), but affinity maturation can al so

nY Hiaak o DINA with DBVA eneasting e tlexigleprptide seacetto ﬁegnfsrrmhq chain
( 19§§§'€‘) r¥ﬁéﬁc¥f{e§f k&?et%%o&gﬁ&kmgﬁ Il WBER o8l r% s segd to

I ONn can eln
adonttanel Vi and VL tgéﬁesbyltlualmgplﬁrdy&rs HrROR apd thearld@g&epertoires of

L |, Tech 1. 11-15
R skt S N gy, S SRy 1992

ﬁg?l Si@agﬁﬁgg |21)he.% tlb&l%{;ﬁl’ egcbglsr%%v lﬁ'gllé%[ (eﬂher' natr@Cor

Asydtnenohadnme ofafddendté yffnnﬂyL(Ka“t' Dﬁmbcanﬂ obe ¥ er) ivetafifipity

d m t CDRs
BT a 858 SF Py PHEAIAABTH BeGUBHUET SRR g TR
Ofechittafy Bbfaried f SRLEGIEH W QP | 9%\/‘Dp &‘epoﬁ?é?(‘Qmple mutation

screening for higher affinity clones
(@mmeusﬁn@tﬂmm atviandom 19 980 ljeesing ereer- Iaronephldmemp (reported in

8 TR RRE s 91 b RO RE TR UG B PLAL P peo

|szi a226: 8891896@9%?)& th e AeShodSTGRGT eIl PBbd. Wairl. Acad. Sci
&,roach is to reconbine the VH or VL donalns sel ect ed

Sphae 3dispr(1PEh Addtpnallys afingy majuxatign cgn be performed by
gl%ﬁél‘&{ﬂyr}ﬂnét\iugg gﬁé O %grr L{g reo(gf nlri? ?ckr&?ﬂ?l ng%]&%?rgg random

onor s - an een for h y in s
reqocre sparmieg the (A3R of iﬂtd:reg, msetéetedrmdmedimhFWhrohss &id screening

Jor bkt FB7Y et YD S6U L\ Buacbed K Tarh TaBugieseribed a

f he@peE %ﬁn&ﬁéuggc f’i‘iﬁdg@hés'lseiﬁ acgonﬂ@élﬁént&@ty%elférﬁﬁnmg region of an

| ess. [ 00261 reening of the'librariés can be
almmﬂgllqimim light ¢lein ttugeate ahibray @f hgh‘m/ham gmeheAapther effective

Fap&»roacﬁnﬂo recorr%blne (t:hen\/pl ngor%glng ge ected %y Wﬁage dlsplay with

repertoires of naturally occurring V domain variants obtained from unimmunized

donors and screen for higher affinity in several rounds of chain reshuffling as
described in Marks et al., Biotechnol., 10: 779-783 (1992). This technique allows the
production of antibodies and antibody fragments with affinities of about 10° M or

less. -~

85



10

15

20

25

30

adsorption pl ates, expressed on host cells affixed to
adsorption plates or used in cell sorting, or

w@opLgased to biotin for capture with PCT/US2008/013248

streptavi di n-coat ed beads, or used in any other nethod
for panning phage display libraries. [00262] The phage
|'i br ar[p026iip| Ssreanmgaditheithredessantbeiacnabplished dby Wiatssus

under conditions sujtable fo 'n at | east a
gEFINBITS SPOVA N Bisdde &W%P%seﬁ%t ‘QG‘SB}T%’HM wells of
gaﬁgsgg% 1&4&%@9&%& bRASst ckICAfdEd e Qﬁ'orﬂtﬁﬁ'p@ates or used in cell

ature and the |1 ke are sel ected
reonting, phwjmgamq! todilota:mfumapturmwnh' h@emmgmscciamdrtwads; or used in

t he oI|d earevvaheda en el uted by acid,
it ot s LR Rt PR I8t RNy o6 Nat - Acad.
Sci U [801’62]88Th3 %&% Sﬁ’ﬁ%q( sla%%les ar@ Eor¥ctéd Wi’th'lmn?obghzed 7VEGF

as describ et "al . Mol Biol, 222:
(mgllgondaron}sypmfcarbumcgegl atcloarqb etpptthmnof the phagei partazles with the
prdggrﬁg%r qsrlmgl]llyat&g c&ﬁggsgggcll o?ltwl i ogthn%tgg)%gature and

ahdlikearneicei@do Afimls Q%I&Qéldaucen@mah@ glige pigBslb@ind to the solid

sel ection. Mreover, the enriched phages can be grown

i phagnare avashed and them elusadchysasid, ect 23 descrihgeltin Sarhas ghak, Proc.
3(’atf %&38 tS‘c?'?] S. hog I 8%%22 SFdlgl o%% llgglk ergle?e tdlegcr}%bed in Marks

on man tICSO

ddt&S,OEIMMI Bivl. dlﬂ i 1Dl 9@1) anisly WE@F“@mgBihl koinpéttion, e.g., in a
anti body fragnents on a sin

h
ArawRduEs-Rmdlartp tan a&%wmegﬁgm 8@%%%;&?@-'1%@% &l &fj-tYprure, 352:

@ﬁ%ﬁ' 35€p! q{h'agib KRt Gigh 11 066l ﬁ le round of selection.
a ? short Soh es,

finities) can retal ne y use o
nvbteover, émtenphh@bpl«hgspbaybeagrdvdm igbacteadli capuskesmsli suijeofed to

gﬂtb en i sfolf hase. The high density not only

HBFITPYRS qlive eﬁ'ﬁ‘ﬁbe t hrough nul tival ent interactions,

but f 390263 ebihpdimGeRly &Q@B@U&d"@épeﬂ@ssorgin%ﬁ??dc?&r?qncludmg the
The sel ection of anti bddies with sl ow di ssoci ati on

Kiingstcs of dissrrdatipmatirisigrvdishipgafiid whcth@sqlukt@he angibpdy fregmmdnts on a

Pt s OB OIRG PR R\ B

afishotiatix {i8ORAA weak @1@11&%2&%6&@%) élﬁx séaBRided Wiuse of short
antigen as described in Marks et al, Biotechnol, 10:

Maheg myltodent phpgodisalpy pad h@hwggmmd@wttm 0§ ént&,qn in solid phase.

VEISRET BATFOE O 003y B LA B a5, b
Havery e¢hindiag dﬁpha{getthzttlh@m drsfsoaats@l ‘thé @ﬂe@@hlolﬁ@ﬂubdcﬁesgwnh slow

erfor dlns finity maturation techniq
‘gSSPF‘R'BP? pstic (¢ pe g nigende m%9teeubmm8ﬁ@f long

1\QasRBd érﬂierﬁon%‘fjen@ pfl&%’]@l N 1551 Qé @Refibe ihigst ¥ cleIirBtems 8: 309-

[imting G, rare gh affinity phage cou
c?d#r(éi?%l) aodim WO 924194P0, aaldla Inivgloetingéi¢risity tof antigemrassiescribed in

ORISR ST RehRE TG, et faBaess on vt o oo veC

| ower [00264] It is possible to select between phage antibodies of different
affinities, even with affinities that differ slightly, for VEGF. However, random
mutation of a selected antibody (e.g., as performed in some affinity maturation
techniques) is likely to give rise to many mutants, most binding to éntigen, and a few
with higher affinity. With limiting VEGF, rare high affinity phage could be competed

out. To retain all higher affinity mutants, phages can be incubated with excess
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nmol arity than the target nolar affinity constant for
VEGF. The high affinity-binding phages can then be

W@ 2pv1r3ac by streptavidin-coated paranmagneti c PEHUS2008/013248

Such "equilibriumcapture” allows the antibodies to be
sel ected according to their affinities of binding,
wiiotimydaed VIEGH, byt with thekiotimylsted MHGE abacafcentatamtof lower

| it [ jtt .t wo-f ol d. hi ffi.njty. f .
P Bk e dErest pleR By Bre Petar VERF. o hih ity Fhaing
%ﬁgéstdaﬁﬂﬁedl&e@bgid}e&\@ﬁ bir&}HaRBRADARPARInd Prefic BOIdsd Such

phase can al so be mani pulated to discrimnate on the »
bagnisiboamdiapeer’| Alomsrihk anfdodiss to poscledtd agrordingErtheir affinities

ST RER SR TR ER pPORT AR GEG! Mkl e A & Fre o

aolfoRrhigBertdfifihityfrogh d Greht ekicB@ oFphhgestvieit 1ok Wffalityy Conditions
express VEGF. In one enbodi nent, the invention
pised ingwashang phagesrouisk tpl9selid phaseaen glsedie marsppteditng

[ . .put do not bl ock the
gﬁ%%?ﬁga gyﬁggﬁgggggﬁfgpﬁaéﬁgﬁggdia second protein. Fv

cl oneg00263]es pawidV BGF cdorsdd Ghayetit detcétedfbased b actives. dabertain

be selected by (1) isolating. anti-VEGF clones froma
shpdimens. dhe inygntipasprey e anfi WEGF anibodissithatdind to living cells
QHﬂlda{Mélﬁ}ge)&ﬁgss'\%ﬁt ﬁgof@aﬂi)&fihgﬂt 9{? iﬂb ) ?r@ﬂ?@s 'cmfi-VEGF
grow ng up the population in a suitable acter: a
hagbodi¢2ihasklbelc thertgndikg-betavetn a VEEGP hidagt artdeVBG&ghutrdst not block

i ch bl Qckin on- bl.ocking activity, .
%%E@étq%ﬁy?e% 329 b i Heegd apg)a s ??é]érpé?“ﬁtjly. Theclghsicoygggonding to
RS Ent&-VERES artefbolafEIRbh bi §aéct¥£{;ﬂ1y)(i§alat%§g - YR GPAERS from a

of the second protein to elute a undesired cl ones
tohage heraggad descrie@raboive,dind @ptiena iyndmplifiysigwhé tsolatadepdpapation of

or. are shared wi.th the bi ndi.ng.determ nants. th .
ol SonranteeMing i 1 runiiPR E RSB ORES f bt ) setecting
NEPBF And d$6¢ddabrbeld QMM whic@bléking SR AdBlbtNing GEONBS
with the desired bl ocki ng/ non-bl ocki ng properties can

espregl Yaheris deriiedhSd agsorbiagdlag amig VESRE' shsige stangmto immobilized

d . ' ' ti .. .90266
N eSS T TR GEE
qecqphig eV BGB Misding detehminasts efhi¢héeveriap @n tifeyhaied wittithe binding

i sol ated and sequenced usi ng conventional praocedures
(detegmmapis fdhe,secand geseial %1? Poelugpg ther dorpssylyplerpmain adsorbed
D g t : ot C
SRSt 0 OB ot o o o,
tpeoHra¢sedan borfoshérsnliabathy tepeatiiyahe seledimngiracddrdsniescribed
ﬁégtession vectors, which are then transfected into

5¥" 0BY PSMEIFCH8s E. coli cells, simian COS cells,
Chi nejﬁor@]ﬂ EIN R ¥R SI¥Bridotlal Sorivel nTRLRTE &ffbbdies or phage
that do not otherw se produce i munogl obulin protein,
tdospdiit By elonercofdheintvention isfreadily istgatied @dd sequenced using
conventional procedures (e.g., by using oligonucleotide primers designed to
specifically amplify the heavy and light chain coding regions of interest from
hybridoma or phage DNA template). Once isolated, the DNA can be placed into
expression vectors, which are then transfected into host cells such as E. coli cells,
simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not

otherwise produce immunoglobulin protein, to obtain the synthesis of the desired

monoclonal antibodies in the recombinant host cells. Review articles on recombinant
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nonocl onal antibodies in the reconbi nant host cells.
Revi ew articles on reconbi nantexpression in bacteria

w@Rooantitbody- encodi ng DNA i ncl ude Skerra et al PCT/US2908/013248

Qpinion in I mmunol, 5: 256 (1993) and Pl uckt hun,
| munol . Revs, 130: 151 (1992). [00267] DNA encodi ng
tdxpreEsrion irobeseriaf oftdneibodyemtodorg WA lnelude Skermeel ali, urr. Opinion

SR Gohs S50 TIEGS R PREEn B B, B0 B!

sequeq@@ﬁsﬂanﬂwAQH&&ilﬁ@&efﬁm@%&h&hv tron’caﬁ%grcepnbmed

to formclones encoding full or partial [ength heavy
awidht lmovn BPINA sdumiences ehtOdAng heab'e' chpiprandicatlight ¢Haat constant regions

JerepEabrioplrBING sefenced i RopNgpltot ety e af, Subra) to form
Ptk %Héodh?flﬂ’lrb? paftil léx@ﬂi h&NG 8RR SibRMNthaliRY 'Iloxpﬁl E@z{bpremated

be obtai ned fromany human or ani mal "speci es.
dhairvens.temtl rogidn$ oﬁanyt lh@typgcaralm wsed (ffwetm HDXposof lnolmdlng IgG, IgM,

f
hn?%?ﬂ Sazgllj‘ 8?1n ‘;11 it § ?‘ gl'btggf';lggs ¢qn l? ?lﬁ?lned
Clesth Afy BERLE BE Sifial EISH'Cles hWHF\dcloné él'érivehqﬁﬁﬁ heh®@Mble domain

chain and/or light chain is included in the definition
dPNAome anignal 4sigh ol fiymian) speates Badiheaduseddd chrstasit megipm DNA

5B, SRR PSPl o 0 LB 8 LR Ry s

fohein andr tighseguendaiajed orthé aéfinition op*ajhiméﬂlc"l Aghbbrid"
human heavy and/or_ 1ight chains. [00268] DNA encodln%
aﬁ@flbodzmﬂlsaﬁbmauy NFEFRPSANBQdmEnS P Q}l@lilﬁa @fved fpom human

I%]LEIWAQ?HISE&G rh al'OSistdnE b 151}015N9\h@>rf81nq 'coﬁ%g se%uegce(s) for

stitutin I ng sequen uman heav
Ifughcbr p}inmldemgm dtianah hdavyeamaigorilighptleades. of honol ogous

(o o ToBZHIR"ER0A fatodiae wre-REGH Sulbbdy dGive figpgehybridoma of
Nas inveﬁc}&fjcan%@éo b&n@drﬁed 8f1)r e@zﬁépl@ %ﬁ%s{;tuﬁgéﬁ)@ cod%equence

encodi ng a hybri doma- Fv cl one-derived anti body Tor
ffpagmmm hegapi- el lﬁghttdlnem qoosiiahi dgndiys unﬂaiemfthomqlmqms muprine
nce.all or

sl FENER TRt B aaRAGIoTE i g b mn S MBtrison er

R, PREDNE Achd) StDiTsS.MaBNEE]51 69365 @984)% DNA' &hdeling"a
ant i bodi es are prepared t hat have the bindin

dpybefemai enfo¢longrdenivedcanghedper figdmentsambe todifjeskby

0 1 PRSP s G0
pequince orusidiginiraaesgiondint poligiepads . Infals mateRD! icl’m&[Hrlc or

production of ~an anti-VEG- ant| body, nucleic ac
5%5 rRytiPREies Ate HyeRATed that %‘feéh%@néﬁ}% PreidFtteat IIWthY ¢one or

l'foBhH&ﬂQlcﬁ)nE%h%d Efbdatistdtee inb@Ridag (anplification

for expression. encodi ng t he
anti body may be readily isolated and sequenced using

PSR HON R elB] BRLRYE ik EnetiiPhs UST N

[00269] Antibodies may also be produced using recombinant methods. For
recombinant production of an anti-VEGF antibody, nucleic acid encoding the
antibody is isolated and inserted into a replicable vector for further cloning
(amplification of the DNA) or for expression. DNA encoding the antibody may be
readily isolated and sequenced using conventional procedures (e.g., by using

oligonucleotide probes that are capable of binding specifically to genes encoding the
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ol i gonucl eoti de probes that are capabl e of binding
specifically to genes encodi ng theheavy and |i ght

web@pnwied the anti body). Many vectors are avaPCHDF®08/013248

The vector conponents generally include, but are not
limted to, one or nore of the follow ng: a signa
deqgueacklighachains gf theahtibahyl)i denyorctoonareavaitable Hir kestor

enes n _enhancer. el enent, a promter, and a .
Eomehs Tty ern Dol T Aresne) dBH e to ors Mg gf e fgllowing: a
GHRPSRNENdO? SQEinAT réflich RO onebr hige AR LR, BRUnHRScer
produced reconbi hantly not only directly, but also as
Zldngritanprooiopgrepid alwansctiptien wenmatbogeavengw| ypept i de,
which is preferably a signal sequence or other
pol ypepti de having a specific cleavage site at the

N5 5@ RkdikfcOdorhpthenBt Ure protein or pol ypeptide. The
het er ol ogous signal sequence selected preferably is

one t HA0ZTH r daaptibedyiobihe inventies swd beipreduced recopdunasyly not
o) @Rl PBRLL IR e AR LBARA G b ncleRoPORKRINRLLGe, which

h 0 no i ze and process
amgidﬁadtyly&i @%@n sERENEQSTRthdripolypeplidd hBanrIe BsRifi Scleavage site at
substituted &Ea prokaryotic signal sequence sel ected,
fthe NeteEpine of thegpatureeprofeugy relyreptide| khe heterologous signal

i L L } Dot _
BOFRAPATace) PRRLELLLORRR | BRogRlslS) RAORLE G cimed by o
sigyahpesielgse) by eherhyst bell. sBisirbkatyetic hyst cellgthat ddwotyredghize and
i nvertase. leader, a factor |eader (including i

PAREHHR Bﬁ%?e@tlgﬁéiy RED3 e Tge-dhe sighal segyence aybstituted by a

. t H .
Lo PRRSRR SSEhBRG o I IO GO SRR i
rrdnosEtiatase, meeldilliexse; Bps bogat-sableadntantozimgh d¢adsesg en gesst

as well .as viral secretory | eaders, fqr example, the
RN L ptias SgpASeaRICe ey PESVRRIA &Y €8 Greegpt ihvertase
NERlet, (R RN 144082 EAIuBAL RaBIRY 67509 An@ RS AINLREs o-factor
vectors contain a nucleic acid sequence "t hat "enabl es
tleaslevy cararcid phasplptasedeasler, thoGealbicanp ghicoahglatetatersor the

cells. Geperal ' ing vectors this sequence is . .
i festTBLE WO QWIS o PR celleernad R Ry sienal
QkqidiBeShelF B VR S&TBloryPNAderd Yar bxHphpleatie AEipds Stphx gD
replication or autononously replicating sequences.

Sigial. sejanatleble. are wel | known for a variety of

bacteria, yeast, and viruses. The origin of .

replication fromthe plasmd pBR322 is suitable for
"xédin Of aepliee@ai | ve bacteria, the 2mplasmd origin is
suitabl e for yeast, and various viral origins (SV40,.

pol yorf928denBoth expresyon agd ciming yectors sentain 4 pycleic acid

%Ie&ﬁEnQQ tl?é? Qltleﬁ)lrlecs th@ yé@%!{%@ﬁa&eﬁ!oﬁﬁe o AlE géel%]é/tf% bgﬁ cells.

origin of replication co nent isnot neée
rgeneedliyaim dxiping ysctors thisctquenicé ishmeShak@nablieg ihe veayor to replicate

bg%%p%gél l_ybo? tllilesﬁcgjst 8@0};10251%21%1%A,%n8 ?nnc 1? eg %ritgpn% o??erplli)(/:ation or

autonomously replicating sequences. Such sequences are well known for a variety of

bacteria, yeast, and viruses. The origin of replication from the plasmid pBR322 is
suitable for most Gram-negative bacteria, the 2p plasmid origin is suitable for yeast,
and various viral origins (SV40, polyoma, adenovirus, VSV or BPV) are useful for

cloning vectors in mammalian cells. Generally, the origin of replication component is
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Sel ection gene conponent [00272] Expression and
cl oning vectors nmay contain a selection gene, also

W@ 20099160 sel ect abl e marker. Typical sel ecti onPQEOE2908/013248

encode proteins that (a) confer resistance to

antibiotics or other toxins, e.g., anpicillin,

neo nyaied formaainotalien @kpressoon vetora (e ISiVid, or{gy) may typically be used
co Lerrent. auxot rgg)hi ¢ deficjencies, or (c) supply

c‘?‘ﬁ? CAPSHGEPHRNE NG YRISPED e from conpl ex nedi a,

e.g., the gene encodi ng D-al ani ne racemase for

Bacilli. [00273] One exanple of a selection schene
(Belédtipngene chmpprtent arrest growth of a host cell. Those

cell are, successful]y.transforned with a, .

ot er IMBAIS FaRiESTPaant elobing BERFMEE dpBrin i lssvigy eene, also
remh&t ARt malies. TYpichNVRIdchn §8l8Chte pré@id¥RRat (a) confer
Exanpl es of such dom nant sel ection use the drugs

rregiptprderto antibiopheeiotther taxing, asdampigibmunsomycin orthtrexate, or
%t%%c&?lfi%eﬁ%@%mgplgrglgﬁt?%l%gggﬁéﬁé écfl]éaac:lge!g??lﬂés lél?gp?y ]::r?trical nutrients
i i avaifabrafrdratofipl&ehbdiacORPRiceRhe Eﬁboﬂﬂ%ﬂ)’-ﬂl’anine racemase for
anti bodyencodi ng nucl ei c acid, such as FR, gl utam ne

et ase (GS), thymi dine kinase, netall othionein-I
and -1 ef | At [ i ,
denosP 0P e Skl 7Y &I AEb Aot RhY Q1D s SRS arest growth
[FQ2hos] cdhorTimsangl sethatcet bsccesstlbf tanyestmaid twith hRetBidfdgous gene
geng{rare identified by culturing the transformants in .
Predyce dREotrEHs A TE RS R hTesistanes prst thek suraivenh gelecgion regimen.

o , ; el
condi tl%%%%ﬁc?ﬁéﬁ%%gtl?%gee%g ! ngg’ﬁp*%g I gﬁén Wb ‘ang rl11§ acid and

duigeomyont r ansf or ned nucl ei ¢ aci d. A Chi nese hanster

ovary cell line deficient in en enous FR .
act viDPER g Rnoer BRarhite! oTenimye TGS nesrs (e rapalian
Ael1g bRahbahit enaBleltRe IdeARBEROARA c¥ld dbntierER BRE %F @hfibody-
identified by culturing the transformants in a culture

readpding aueleigiagidagueh asdPHE Bnlutansine sykhetiased Gty midine kinase,

i nhihitor of . Jnd ese conditjons, .the GS gene

8% bRt 1 PR R s Wb oy ESine
ndeah@mase,aghithind ecddosgdsecdte.on/ anpl i fi cation system

may be used in conbination with the DHFR ) )
sel ect08A7HmpiFior pxampplercedly srpsfraeedyvith die BB Regnoepeyidpntified

;hﬂaﬁ &ﬂtﬂﬁhg\(}%‘ t¥an5ﬂ9ﬁ'}anfs§h lastuft{?x%rrﬁ%_ﬁﬁ %{ol}léhtﬁ%l% 9‘[%%)?%?(&6 (Mtx), a

sts that contal n endogenous
cenipetitisé amtagahistiof DHIND  Hadercthesescoaditiods, the DR gérnzady

%&m@ﬁeﬁ%&@%ﬁég};é pﬁccg?rgrl;\)s r?rrlle%' nuacli]e?c glcrlg.t t&e{)hinese hamster
ovary (CHO) cell line deficient in endogenous DHFR activity (e.g., ATCC CRL-
9096) may be used.

[00276] Alternatively, cells transformed with the GS gene are identified by
culturing the transformants in a culture medium containing L-methionine sulfoximine
(Msx), an inhibitor of GS. Under these conditions, the GS gene is amplified along
with any other co-transformed nucleic acid. The GS selection/amplification system
may be used in combination with the DHFR selection/amplification system described

above.
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am nogl ycosi de 3' - phosphot ransferase (APH) can be
sel ected by cell growth in nmediumcontaining a

wa20000titen agent for the sel ectabl e marker sucPCHES2008/013248

am nogl ycosidic antibiotic, e.g., kananmycin, neonycin,
or (418. See U. S. Patent No. 4,965,199. [00278] A
sui t abll082EH| e@tltemat'g'eiyehtﬁsbK:e]ﬂﬂ;(@aftftu}&sz&bild-&y;tehﬁsﬁsnhﬁt contain

8Bl ez o9 3) 5 STbfe Vi AU BERAHS Goding an
skiB6dy OfinfREK aLild wpeqmpkag%e Shi ahSthef sey&etle Jn%ﬂ&k Bgkh as

the ability to grow in tryptophan, for exanpl e,
NaonindgloT&ider 3" PhaPsphbiradsierass (@ﬂ)scandzt se&@teﬂZDy((mﬂngwth in

The ese ce of the.tr n st ost cell

B ing oot iordeeat B2 LR Srletiabh wiee

d&ﬁlﬁsgvy&szsldlé anstiefiERtd AtnBySOWsdind din, td?Q}éﬂkSS esee €. 9f1>atent No.
ptophan. Simlarly, Zew2-deficient yeast strains

, 622 or 38, 626) are conpl enented by known

(
oL oS o S SR R0 ok BT Shphls BT Gppresen

ahe yest pasdid YRpY (StsdhesmiBler 8N Mdrukd, D3¥:89 QNYOFS The trpl gene
yeasts. Alternati vel% an expression system for
ha

| Ripydese sglection gaarker, Sfutand sB A Afykest dagkingcthy abidityto grow in

HRHIGSRR! foF gﬁf&ﬁlg ﬂgf’f%g 4)0‘7’%‘§{ gEFM EierJ%Pes Genetics, 85:12 (1977).

R reseEnodoibe g dedion irsthe yedst hostekll @aﬁmetﬁeﬁ@md@aﬁm
human serum al bupin by .industrial strains of
Ktfpgtes empoamentins dswg%nga@@?ﬁfwrsaéwa@écgro‘mhe@rth%@bssnce of

aggé%égﬁéhn%krﬁﬂé{r{y Qe %gﬁaéntffe%gt]s)cramp r(ﬂ"l“éfceﬁo 8???135‘@@16) are

Expressi’on an ng vectors genéra
conidemerge by kdven plakmidsi b}:anag dgniez@geby. t he h ost

or gani dis er abl ked to nyclejc acid
oo MR 8 pdBE0R eigr Pt i £ Rt Siiarplaspia
H&']@B@EXI@Bé Gseﬁ%lt ﬁaﬁs‘?&{ﬂéﬁgn LRRIBROA B LIPSTs. aAlternatlvely, an

| act amase and | act ose pronotér systens, al kaline
m@sqshlan axserp rf@mlatwscab rrogystiop o recombp)anp ealfidhyamosin was

S PR L R PP S PRl SBbRpon

RiopiRk ifeSsibPledicrs forsebeibR of flangy $¢c@fbimin® Buihh kerum albumin
contain_a Shine-Dalgarno (S.D.) sequence operably

|bwv@éerstmi strins PRA @ivermicgs baveaaia breadischoes 1 fleer et al.,
Pl?? rgolg 9%%6)975%29}\}[]0““ for eukaryotes. Virtually
a S

tic gené e an AT-rich region | ocated
apprOX| rrately 25 to 30 bases upstreamfromthe site
vxbere transcri ptl on is initiated. Another sequence

figgmeergomponithases upstream fromthe start of
transcippPgd]on EXbrd¥EBY aHE BR%ideSveRtorNEARTal Y& a promoter that is

recognized by the host organism and is operably linked to nucleic acid encoding an
antibody. Promoters suitable for use with prokaryotic hosts include the phoA promoter
, P-lactamase and lactose promoter systems, alkaline phosphatase promoter, a
tryptophan (trp) promoter system, and hybrid promoters such as the tac promoter.
However, other known bacterial promoters are suitable. Promoters for use in bacterial
systems also will contain a Shine-Dalgarno (S.D.) sequence operably linked to the

DNA encoding an antibody.
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where N may be any nucleotide. At the 3' end of nost
eukaryotic genes is an AATAAA sequence that may be the

w@@nar3tbor additi on of the polyA tail to the BCT/E82b08/613248

the codi ng sequence. Al of these sequences are
suitably inserted into eukaryotic expression vectors.

[ 0028 ZH)OIBdE}rrp Pesmoter saquesdss ereprromot for eslegyatec e¥irfuatly all
use W th host clude th ronot.ers . f
SR ein el Barma At HITk i el SToUBY 25 i3 hrses

Silbgt@ezﬁ‘r? fBRIhASRe “&IeYeCt%ﬁbﬁﬁmﬁq§ imtiattfOARBAEL sequence found 70 to
dehydr ogenase, hexoki nase, pyruvate decarboxyl ase,

rﬂﬁ’d@p‘tﬂofnsmam fromatiee, stayt ofioarscibptisoxfihantyeganeoiser GNEA AT region

RS C NG Bt fveltiR e a3l R SioEe Seradis spesia an
MATAIAYC QguBAGEthat 19 BSthe QidiRI for@aditioR ot ;%1§A t¥iicthe 3' end

are inducible pronoters having the additional

advleneadineg ssiuencengdt phthessrsequencepitestitaly gnsewedinto eukaryotic
ondltlons‘j are the pronoter regions for al coho
R?ﬁ?S@@ﬁégg 2, isocytochrone C, acid phosphatase,

degr ade282 e E&ﬁﬂ?ﬁes F SOiedbR FAmbitdriieidnt €O use with yeast hosts
netabollsn1 nmet al | ot hi onei n, gl yceral dehyde-3

ipHudpths P@m@ﬂqsﬁd@béms@ogbmraéﬂﬂyﬁ@sorro@w &hesobtis engymes,
dﬂ stglo?z{ég,r %9{;&81&}23?&% bhééﬁ%ﬁe%‘gh één%pé %e\xl(?l?lh?{eh%)éruvate

ronote or u I on-are

dkesa'rbomdseg ph&Bha’ﬂucﬁSEnas)ée glslbo@rmph@s@hswaicﬁ@eraiee 3-
advanta ously used wth %W?St pronDters [ 00284]
{%’Cﬁﬁ%@éﬁsﬁtﬂyﬁvaﬁ"r e litaserRhasRhate HRHISFAE: host

gag:%gg%nggﬂ?p&ss&@;aegung%e udoflnsExaml e, by promot ers

romthe gen V|ruses such as pol yoma
vi r us,[00283] poXthérryesst pa@kenmr/s which(ae ahluaibleplenmiers hsving the

2),,..b [
BT SoR AR of GRetplT {osEoIRLBR eI L canipgs are the
Prhdfr }ég'iéifs f’&pale% Qehydbgda®™ hedSERAGRYE, BREFRbiA R ase,

prormters e.g., he actin prormter or an
|dmd@tgvmmyms psssomateélrwnhi nidrogie getaboberk, pme@botheonsin,

8 e RS0 RS B Gy PR e R o Blsra: yiose and

tearic¥d Atilkdtion. BuftableRéenteiid prombiedd foedsem yastXpfession are
restriction fragnent that al so contains the SV40 vira

dhrthgridesgribed gn EEat3.017. Yost ¢nhpefiraelso amradyantageamwskyrused with
tonegal ovirus is conveniently obtained as

ggﬁngﬂﬂﬁﬁtéyrestrlctlon fragnent. A systemfor

expr eq8028PNA Aintiboayrrahscaptibw fom wegtdrgint inembeiian @ost cells can

ap |IIona |rus aiﬂ vector i dlschose in US.
2 CORFoRgs Qreml By PROmRraps b ioBrt ¢ Beromgrf giRuses such

1 V1 |
ST, My EH BT O T b gy e

papilloma virus, avian sarcoma virus, cytomegalovmls a retrovirus, hepatitis-B virus,
Simian Virus 40 (SV40), or from heterologous mammalian promoters, e.g., the actin
promoter or an immunoglobulin promoter, from heat-shock promoters, provided such
promoters are compatible with the host cell systems.

[00285] The early and late promoters of the SV40 virus are conveniently
obtained as an SV40 restriction fragment that also contains the SV40 viral origin of
replication. The immediate early promoter of the human cytomegalovirus is

conveniently obtained as a HindlII E restriction fragment. A system for expressing
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human b-interferon cDNA in nouse cells under the
control of a thym di ne ki nase pronoter from herpes

wa@eowploexewi rus. Alternatively, the Rous Sar conBCNU$2088/013248

| ong term nal repeat can be used as the pronoter.
Enhancer el enment conponent [00286] Transcription of a
DWAdn aeoinmgliarhasts usigithe bbvink ipapitloxantusas byettogisalisclosed in

TS E R Vo o P ok PRy S rimses SUEAERARTES Paten
QY 44AVE7 8 TRBIRTBRLE 819 ANE s (08700i8018h 9§2|)|Qﬁleexpression of

al bum n, a-fetoprotéin, and 1nsulin). Typically,

Howewnd}-intenfiomic DN Algemausearelanndar the contm! efik drypatling kinase

cell virus. Exanples include the Sv4Q enhancer on the

|PZPIROKT anpherpeicsimplex; vimis dvitesnatiyely thsiiopsGaseemya Virpelong
' I enhancer, the pol yona

gﬁ'ﬁ@ﬁ?g‘?ﬁ%ﬁbﬁge ﬁ%?e&ég?ée 0 O%{rhe replication origin,

and adenovirus enhancers. See also Yaniv, Nature

égi:l7-1§ 51282g on enhancing el enents for activation
( & rs. The enhancer may be spliced
i nto t/062861Ct QrabriftidPSt 4 DRA ehcoBing3hlaRtibb®y of this invention by
ant i body- encodi ng sequence, but is preferably |ocated

dtigher sikaryétes fsradtentihegegmed fytinserting amendangsrisequence into the

term nagtion,conponent [00287] Expression vectors us .
e PR SR e ST P bR mPL T arHEBL4h S obin.
UMSIRE, al AR o - RlopAteine M EGsGIED! T y&afc‘an}'%d@@ver, one will use an
mul ticellular organisns) wll also contain sequences
reabassa frpnf DeukahticeeHivinasi Eramples irahsterthp SiVéa eahahckoon the

T R e S B RAST 3 R4 SRR by promote
WihhRs [thd plyb@aieARdcef oietHeahd QldeCofPhe MbliddtidRNNBiR and
cDNAs. These regi ons contain nucl eotide se%nents

tadapesdrus sabiangsrsp ey albenyanay. i fread et 58 (1982hen enhancing

umnt r t ortian of the nRNA encodi.ng antibody.. ..
S GRERRREE AR Rkt BroNGor SREEURRsATheY PEkisgd ino
by i ét@ordt @WobitidarsmenE ¢ tHeyHt®oYY-ahd@ing Rguite, R8s preferably
W04/ 1 1026 and the expression vector disclosed

tlpeated 3 asdteec vy thg REPOtERsf or mat i on of host cell's
[00288] Suitable host cells for cloning or expressing

the DNA in the vectors herein are the prokaryote,
yBasdcription lirmivertioackmpyoée cel | s descri bed above.

Sui t abl okaryotes for this_ purpose includ .
eubac_tIQS%@,l s behressonaoridtat F‘\x%‘%ﬁ%é‘r%‘d@ﬁ? (xs@st, fungi,
QhGRNIpHI®, antrRhl, RARAR! B nuElRhRA ORCHEM ARG ARUIREAMI A rganisms)
Escherichia, e/g., E. coli, Enterobacter, Erw nia,
Kvidipdsoeddntgin Reqpierers, neSzssanyrfet thg terenigatjonSHltrapseidtian and for

%ﬁ%gllé%qﬁgg{h%%% {§‘L§$§a5§gl§%"??ﬁ ar‘gc'gé%l%goin y erlrxga{il%glséct?or}rsf the™S) Ceilnd,

occasionally 3', untranslated regions of eukaryotic or viral DNAs or cDNAs. These

regions contain nucleotide segments transcribed as polyadenylated fragments in the
untranslated portion of the mRNA encoding antibody. One useful transcription
termination component is the bovine growth hormone polyadenylation region. See

W094/11026 and the expression vector disclosed therein.
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as B. subtilis and B. licheniforms {e.g B.
licheniforms 41P disclosed in DD 266, 710 publ i shed 12

WaRPI73M6B9) , Pseudononas such as P. aer ugi noSBCT/HRZH08/013248

Streptonmyces. One preferred E. coli cloning host is E.

coli 294 (ATCC 31, 446), although other strains such as

Relectibn af trensfemhatiod] of host deA's"CC 31,537), and E. coli
are. s bl.e. These exanpl

VW1 10 5
|IIust[péf$86:C %Httﬁé Lpﬁa:ﬁ Iy % QRE O BPTEINSEh P N%H’g&ﬁ vectors
E}fé}é.ilpglq')’the %Q)%/ ly%é’s?'&ml RekdF5ote ¥B1Ms @&Ehp&fiybove Suitable

fragnents duced n bacteria, 1n particular
Mdfargcbtys:ﬁsyﬂnapummsamthﬁc egbédteria Budhﬂscﬁ}nannnegaava ot Gram-

BB G AP Ty eDPle o g Er e scclhay ey okfed & B col

hrdroB8itr, BN, elf:'lfeﬁﬁléﬁl&/ HB&Ds, Israzhhmzfa 8! [Salmonelia
destruction. Full length antibodi es have greater half

Ilynfemunum Sarutitia e, SPrastiumencescans, dad Shidellaj as welb eeBacilli such

2, Wk s B0 Bshorileirsdes i e RRrre + BLaSflasqdinb 266,710
%uﬁlls&daé&x&ﬂﬁ ARORI AsRLidShonadlsudh asd. %er@ziz&% MS&%bMyces

et al E%r 840, 523 (Si mons et %&%
Qnecpretsarsd aﬁls clemingnhashistE. g0ii@94 (&gicén3t, 44@) alzdmlgh other

SR SRS L e NI CHPEERLNERD w3 10 (aTcC

secretion
Bi7¢H260 ¥re s\iﬁhbleZZI&e{eBexlén@leslaﬁe 11&@trat1¢d&ﬁﬂi&ﬁttﬁheﬁﬁmng
Tot owa, NJ pp. 245-254, descri bing _expression

of antlDBP} f Fag A%rraﬂs aptgbody, aibody Asiqay prejginse 884 aptibody

t | |
gl OV A 1) Bt pAREUEP b e Rhis R and Fe
teffifeotog funcéion are ot preededl, such asrwhsnahd therapdetiemttibody éconjugated
the isot Final purificatio %n be arried out

39 ey iR agas (GFoBdSENY f&atalw%eﬂffa @fsg Eribysdgss in tumor cell
RERTRIRRI Fﬁllgen%ﬁ abtilddr&l Hade gk@gg AQir llk@lr?afyuidtf?)ﬂ PPoduction in
pr okaryot es aryotic m crobes such | anent ous

fluegli isafastﬁeamt marcecqsu effmiding  Edmaxpnggsion oénpnbcgisq foagments and

PP Bl O RErt e SEAp s CRRE S ST 3,789,199 Goly
EPENRN.S. 3184052 NRF aB) Kdhii 3hOddsErilt@%fanslation initiation region

m croorgani snms. However, a nunber of other genera,
SR and signali sequencasdoneRtimigingpyessionahd Btcsetiond Sesalsol

F{ﬁt?ﬂt& A??éfﬁydsa}a ]\7? lQ&LZiL?isﬁ 0(,:@r 9“?’ 5% QQ %]ngclfo ed., Humana Press,

yvefonyces
Krofms\a.glm 900391@5: M3 Z&Iér)iescﬁblrfgtﬂxgé‘dsblﬁti@f éﬁTKBayltEagﬂﬂe&)s in E.
wi ckeram i (ATCC 24, 178) ii (ATCC 56, 500)

&PBS Félerﬁﬁww@@%évoéw}ay lmsolﬁtﬁé rf’f?é‘i Hiedy. £/l ceawaste ina
6 Ri
SR Son AL L2 (R (20220) 0 Bl bty RIRLPLY A Rpencing
Nedh@sptylpa e sal;lﬁ@lﬁwman ibe m:yn&d ositisimikes to the process for
ces occi dentalis; filamentous fungi

nni oy
?Hﬁlﬁ?ﬁg anty Oéjy CXRET PSS pBrA, ﬁF $11ium Tol ypocl adi um
and AS{D@ZQ!]]' | s adtBB6S tSpreRargStes, eukaryotic microbes such as

filamentous fungi or yeast are suitable cloning or expression hosts for antibody-

encoding vectors. Saccharomyces cerevisiae, or common baker's yeast, is the most
commonly used among lower eukaryotic host microorganisms. However, a number
of other genera, species, and strainls are commonly available and useful herein, such

as Schizosaccharomyces pombe; Kluyveromyces hosts such as, e.g., K. lactis, K.
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ni dul ans and nger. For a review discussing the use of
yeasts and filanentous fungi for the production of

WO bh@papaed i c proteins, see, e.g., Cerngross, Ne€T/US2008/013248

Bi ot ech. 22:1409- 1414 (2004). [00291] Certain fung
and yeast strains may be selected in which
gragilos(A BET dR,434), mmygamue(m"éeﬁ 604K 2eidtkertimii (ATCC

Faetish el 466 Shatth Ky SuellatruiC R B 0 e,
Sh&mordler &k, @K, WrxzaﬁthﬁﬁbwzgﬁEﬁ 102 %ié) (2008 bastoris (EP

(descri bi ng humani zati on “of the glycosylation pathway
i 1831476 i Gandadst; dricBydermmdecia (If 34%234); Aeurospgmaxrassa;

292]. Suitabl.e hgst cells for the expressjon of .
SRRy PR I Py e P, D ementous fungi such
] & b CRelirdls foraOPEabiliR, KolyPoRIddRih 24r@S4spBrLillus hosts such as A.
vertebrates Exanpl es of invertebrate cells include

pliduienssand 4. migert Foeh reviewdinsnssing thasst of/yaaats asd fidimentous

var h an res ondi n erm ssi i nsect,, ho
305y 85 0B MR BfEn BEICRRBRE MRIRE S P T b RSEE il Brorech.
QQ&M@pmmhMQQMyDAedes aegypti (nosquito), Aedes
al bopi ct us (nosg t o), Drosophila nel anogaster
(frui tIPI391] afertmarfuys andnicasisvainh ey beglpcietiipvhioh

‘g;g!loﬁg% ugI? pééthgvg%s l?t\}é:%lf_r? 8% th@haris nsI‘&i{u |n %1? ?%%%BHE’MO%' of an

varil an

cmhbtﬁdy Wlth a pN?Mll&mﬂ fﬁlnehlﬁﬁm’égl@w@ﬂandmfpaﬁeﬂbyseena gl Lietal,
such as. the virus herein

d\%ﬂéo?@reﬁe %"02191%1 %%’Qéh(d%ﬁ%m Pemanigaiian eluheelygogdstion
t amyelﬁtljzgﬂa?gstég 9'%?& BLfhotddt REr 3, g8l I's. [00293]

' ant “cel | culture cotton, corn, potato, soybean
p et uni[a02929 maSoitattlel basteels for elnma(peeﬂsbon dlghalobpaleMantibody are
o %tvgci g)omema tice gp(érigc S gﬁi?x%mgj %(e)rge eg‘%g Ry 5f:ergeb6%69) 4§8(amples
&f Mﬁéﬂ&te elld %%l@(i@%»laﬁ%d @néeg e NuRS6Hd lpdcﬂg)wral strains and
PLANTI BODI ES(t m) technol ogy for produci ng antibodies

Narlamta ﬁs@ eprirespphding SrmipHOR Buuct\est astls fitoen besity sxctray Sbedoptera

Y5l RO B R BBl A b,

gpro@@ﬂalaenela@mie%fr@mﬂm ehdIBomBMbIiaAve B&n idehtified. A variety
i nes are nonkey kidney CVI |ine transfornmed by Sv40

(beBalzstranpder trasfagimnyre pultisly evmlehlsnt €. Khakdyvariapeof
(éﬁg%rgéhg@ ﬁlzéasﬁﬁgczlnggﬁg Eeirpg Vgélgn}%tlbgé%gg %ﬁgg@'\’? ;Qnd such

bérmyeshranp be tsedi ad niey view Reseiq BEtOrdidETE tKeGhre M) invientierg particularly
ertoli. cells (TM, t her Q Reprod. 23:243-251
(9o8tIsfecting ﬁié@o%ﬁm«%’?wq@a E%L?r ATCC CCL 70);

Af ri cqnowﬁenpmkaycm&&e& ofbh Scoéﬁf%%%tz B0y a%g%ﬂaﬁ'a}tomato,

587); "human cervical carcinona cel ( HELCA,
zi}lckwemi Hemkinchwey; atfelfh §M( ME@K}tulA]'%d tobacco can also be utilized as

hosts. See, e.g., US Patent Nos. 5,959,177, 6,040,498, 6,420,548, 7,125,978, and
6,417,429 (describing PLANTIBODIES™ technology for producing antibodies in
transgenic plants).

[00294] Vertebrate cells may be used as hosts, and propagation of
vertebrate cells in culture (tissue culture) has become a routine procedure. Examples

of useful mammalian host cell lines are monkey kidney CV1 line transformed by

SV40 (COS-7, ATCC CRL 1651); human embryonic kidney line (293 or 293 cells
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CCL 34); buffalo rat liver cells (BRL 3A, ATCC CRL
1442); human lung cells (W 38, ATCC CCL 75); human

wo paven7ed | s (Hep G2, HB 8065); nouse manmary PCRDS2008/013248

(MMI' 060562, ATCC CCL5 1); TRl cells (Mather et al,
Annals N. Y. Acad. Sci. 383:44-68 (1982)); MRC 5 cells;
F8lcloa¢d Hr gamethan kuspensibe paltwegGlaham ef Hep/ Gon. Vieb/hgé:59

G0k D78y B Rt fiRBHR TGS C b B Soaues seglicells (T4,
(Mﬁﬂh@f“ @lﬁlt RebroaPs 0943 8t k198693$on§€y kldl»&%/%eil% (6321116ATCS CCL

( ; nye oma cel | i nes such
lﬂd}) léfrrcen |gecﬂnonord@vtkadrr¢yrcaﬂsﬂ’h3&@ ’lrﬁosétT(E;@ IORIL -1 H&D); human

SR S s AR LA o, giing Bidtes s @tk tcc
LocL ed} bubfdpRal v reels (BREL 3wa ATEG cm0&42%ﬂﬁlma’%5fén§@8us

[ 00295] Host cells are transforned with

AOLA8, ALY Chdd7 oxhwmmes liver ceHs &ﬂmﬁagHBe&%é} gnguse mammary

ti | nvent,i gnal
Ao B FRR0SE%, AT ) e PR B, Ao g 4ca
BcorB8Bers68 (O8N MRIL blcals RSy seNg; sind @rhuaidal Hepitiofh lifeqHep
genes _encodi ng the desi red sequences. Culturing the

Qigen wefu orgepalianehasbeell b@SIIQCIH@fé@th@pbaé@ﬁﬁ%@V&W (CHO)
SRLIRGRL P CRORRN, PO, PRAL W S o

Fﬂ&%@;) l%inﬁ)nﬁﬁil@ﬂm):ell Mm;' Jueh aENSGmhd &p2Nke CF ot mréﬁMEMf certain
gma RPM - 1640 ]g and Dul becco's Modified
Ea@m@a jarp/hekt gAY tlp@ﬂ\mb e@@%yboay araslyrtion|sge.feg» Yazaki and Wu,

Gk b &%)@%@P%lé@l 1 2'4? (BYEt 8Ned. A8l %% yJgiowa N

medi a descri met a Met h. Enz
%)Oa)as)pe%fa]z& Anal . Bi ochemA02: 255 (1980), U.S. Pat.

7, 866; 7,16 4, 56 or .
5 122 [2@855] %{g{ﬁ ﬁé@g@e trwgﬁgﬂeé t%le@}ooyj: %esqsg?%ﬁ)fpressmn or
Reonind v&ﬁ@rs T8y ai®oly %%d%étl&%ﬂd&ﬁtu@ﬁhazoﬁ%ntfolﬂﬁl ARSEnt media

cells. Any of these nedia may be sut/)e enmented as
n@@@ﬁséayamromm@ fqmn@tyu@ﬁm)mtm tselecung wamsféraants, or
nsu or epidermal growth

amcéi ll}?“)ng SQFYS® ?fsl,%oc egg Eirﬁe%ffnc???'de, cal ci um
magnesi um and phosphat e), buffers (such as HEPES),

nucl eoti des (such as adenosi ne and thym di ne),
&é&ﬂ&ﬂ@&bﬁ@s&& as GENTAMYCIN(tm) drug),
tr aceﬁtl()ﬁf%]t S;}I%?%foktrl:%ﬂs @Sed th,E&fh% %{1 GRITRA SthltﬁH\a&J,nlnxn may be

prese concentratirons 1n the m
rcaltgeey, in anvdriglywd eseliar Cammal\v;ahmlhbkenﬁascgy swchsdeam's F10

ssar pl e y aI be i ncl uded

Ity Sl ES5HAMER R GRENIAAS 2k &P M- 14D e and
tihaseccokiNib el Ea%fé% I\%dmmﬁb@l\/@a\bﬂ l{irlgm&\f)d}g 'sﬁﬂteﬁﬁéfor%ﬂﬁﬂrmg the
as tenperatU(e i ke, "are t’hose preV|ous Yy
Uweigcaliist n amtlmgny of lhe rsedledt:wa:d)m Hapret gé) bath. &ind 58:44
(1979), Barnes et al., Anal. Biochem.102:255 (1980), U.S. Pat. Nos. 4,767,704;
4,657,866; 4,927,762, 4,560,655; or 5,122,469; WO 90/03430; WO 87/00195; or U.S.
Patent Re. 30,985 may be used as culture media for the host cells. Any of these media
may be supplemented as necessary with hormones and/or other growth factors (such
as insulin, transferrin, or epidermal growth factor), salts (such as sodium chloride,

calcium, magnesium, and phosphate), buffers (such as HEPES), nucleotides (such as

adenosine and thymidine), antibiotics (such as GENTAMYCIN™ drug), trace
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will be apparent to the ordinarily skilled artisan.
Purification of antibody [00297] Wen using

wo emomitpant techni ques, the anti body can be prorusmds/013248

intracellularly, inthe periplasmc space, or directly
secreted into the medium |If the antibody is produced

i aiémeate(defihed hyinogganéc danipsiunds equally ipeespitrdt ifidal @meentrations in
dtgbri.s, either host cells or |ysed fragnents, are

r

FrBYEaMOfas range rﬁﬁ‘F‘@i“%’ﬁe ERH 79U (SR ieRFray source. Any other

o | ,
HSEE 84 b TBRs PR bPlocRlocd L BT EAC R rationg dhat would

dretkinoal te shashiskihled e theect. efledcultord dvmdpems pduab a% engpaatere, pH,

3’3‘85@%@ elalafeB bgé}%}{’lgggyléllsgg ?Vi}ﬁltl%cslg;s?gég%géc?%? expression, and
g@p@d@w{ @ithé sruthdriyekilide akRMBF) over about 30 min.

ris can be renbved by centrifugation. Were
the antibody is secreted into the nmedium supernatants

fg Oﬁ sEch gx&r!easi on systens are generally first
g a coomercially available protein

conce %02\97;0 N Whdrf @ing fe@6mBHARPkEhni Qs AKE @RIIbASY can be produced
MIl1lipore Pellicon ultrafiltration unit. A profease

iintingsilnblysindhe aeripnsmcpyceper dinesitiydeereted inythometivan. If the

SR PP R o R AR B 5 68 v

cells aysedfragmédlf) 298tenidied afdl ekl e CONE@sifuz@ion or ultrafiltration.
prepared fromthe cells can be Buri fied using, for
it

eeal., el 6shnokesn 10 B3 o oraP Dudespmie a pragedish dwiisolating
A6 O A L S SRRy g s
cthawerhinabe prrkyndeeif sgdiamagtatn@ib3.5), D TApirdal |y
e T TR —
WY enffthyRHNOTWALY thdTHRE ?@éé!cfe'ﬂed:ﬁtdjﬁmé?li&rﬂ,as:ugleﬁlatants from

present I'n the antibody. Protein A can be use
puch Eyprassidnoeydices ardgenezally firs eshcontratedraginga kcomnggiaky

O b OB 5o B BT oot ASh o VEore Pticon
Nt SEltraG Ol MﬂQSAgﬁateﬁwmniwaﬂs@ﬁ at BNESE Rlay Bk indEMR@in any of the
5:15671575 (1986)). The matrix to which the affinity

| fograatngi stepstte twkitipioseokysds ansk ansibictiga megde indudest togrevent the

he . i chanically stable matrices
SRR AR il 02
or pol y{08298]endtik vhtiydJyhenzmisiioal prepiré dfrothabé e¢llsfdagWe purified
rates and shorter processing tines than can be

e $xampls. Bylipsylapatip shromatography, Bydrprehipinieagtion
CHRorHABB aPhy. ! Fl@é’ﬁ‘@ﬂﬂ&?& §ThE P it Lhrofnat i
Phillip k?gr}é’,glal\f]) I's usefal for pur ?fﬂ}'(l:gt |hf30n.al %@Ey with
tadomity chremafography dteeignamaeng driecdithotypuatih pacferred purification steps.
fractionati on on.an ion-exchange col um, efhanol .
SHBCHURTAN Srbrotist s aneHSE e Seprids ot by sty %A sotype of
Sinlli@#hunoglobulin Fc domain that is present in the antibody. Protein A can be used
to purify antibodies that are based on human y1, y2, or y4 heavy chains (Lindmark et
al., J. Immunol. Meth. 62:1-13 (1983)). Protein G is recommended for all mouse
isotypes and for human y3 (Guss et al., EMBO J. 5:15671575 (1986)). The matrix to
which the affinity ligand is attached is most often agarose, but other matrices are

available. Mechanically stable matrices such as controlled pore glass or
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chr omat ogr aphy on heparin SEPHAROSE(tn) chromat ography
on an anion or cation exchange resin (such as a

w@lwazerti c acid colum), chromatof ocusi ng, BUSUSRAGH)13248

and anmonium sul fate precipitation are al so avail abl e
dependi ng on the anti body to be recovered. [00299]
Folly(stwrengdiaamy | fhestdneialiawyfopfasief flowtrates asd elpfriy prddessing times

I xture conprising the antibody of .jnterest and i
O S B R R eatisp-o YR $h5 O PRI A S domain, the
| BRI OB T QARY. 00 'EARBY PHiI 1 N W @ B8 2 ficBtion.
a pH bet ween abog? 2.5-4. 5., p;@ggm per ?lor?r&fegdﬁzﬁcghon

stgrhnigeasdenprottin pudfi¢asiog suclf acfracdivoatiorDen fn REMxchange

|
3Pbisbe- HyPahere b Ren Hsvese kit WA Coiremmatoaginn gn SHive
Ghtdth&8braphe olBbparBSSEIIH ARMFE MR htdiat8ghph ¢ O §h 86i8Rr cation

h
wi th the above-described nethodol ogi es ana>/¢or as
cxehage agnin (ueh a3 @ pblyaspaeticadid Peldming, chhematpfochsing a8SDS-PAGE,

Lt ar antd body .of interest, . . .

L fr R Bl avilabledepgpsog pn ffniibody to
antrebdyedconposi tion will be fornul ated, dosed, and
adm ni stered in a fashion consistent with good nedi cal
pr act i [8829% ac FeHewingrany grielirgiepat pusiidarion bep(shdhe mixture
[ t L, CLl: I.sqr ' treate th
RLBE L 0 SO0 2L Gt v o
diydetiphbbie interdctien chdmatsisaphynatrgedit elutiiebeffierse a 9H bdieen
di sordgr, the site of delivery of the agent, the
EP W G- TPt Reatormiad at lew’ selticenesntiggops (e.g., from about 0-
ay¥Missly ation, and other factors known to nedical
practitioners. The "therapeutically effective anmunt”
of t hd083d]bodiy g¢rerdevaitus meshotobies fol prepadiny entitedidsyfor use

REReERP et eppad Shc T eanpiongs T faet dowiwenaeth

Qibo (-3&cHBEd mEfR dBMIRAHN/ 0P 8€8ecRRld MProfibte bPone skilled in the art
Sfptl onally fornmulated with one or nore agent’s

or 2 particylayantibody of iderestt or treat the disorder in
question. The effective anount of such other agents
depends on the anobunt of antibody present in the

fRiramedaeentiva| farnaulatipes avid dbisegasder or treatnment, and

th ' d ab . Th |
iseq OFHE" S Ths SEHEMGEeIR Ton R Tk RS s ies
AFmisiSErdaah Qi faded O E shser@ et gobt e dlcdl Pra2 8. OF adid8 for

her et of ore_enpl oyed dosages. Ceneral ly, alleviation or

cppgderatien b thys contexainslusie tiy pastiadar disorden/leing treated, the

I ' S ns._ or. nmedj.cal ,.orobl ens
SR g O el TS DB o AL G e

chusearfakys disddder, tiesirpedelicaly lof tef foeat, iiivemanoa BE adhidififition

drug,can. acconpl.ish one or a conbi nation of the
fﬂgﬁ ?C&ﬁﬁ?'ﬂﬁig qf@gg}}lélsfrﬁgg)rh apgathepfactors known to medical practitioners.

The "therapeutically effective amount" of the antibody to be administered will be

2

governed by such considerations, and is the minimum amount necessary to prevent,
ameliorate, or treat a disease or disorder. The antibody need not be, but is optionally
formulated with one or more agents currently used to prevent or treat the disorder in
question. The effective amount of such other agents depends on the amount of
antibody present in the formulation, the type of disorder or treatment, and other

factors discussed above. These are generaliy used in the same dosages and with
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cancer cells; reduce the tunor size; inhibit (i.e., to
decrease to sone extent and/or stop) cancer cel

WO pdoplotyied i on i nto peripheral organs; inhibit PCID$2008/013248

nmetastasis; inhibit, to sone extent, tunmor growh
and/or relieve to sone extent one or nore of the
s:ylrmniemi(msrsvotes as estdvlierdinbdfereamrabent. frafo 1tth@9%xofethe heteefore
Y, preve and/or kill existing canger

e Doty lealed RlioR qa sttt o bitehse Phd Sorsr
qn@&%smﬁale%serﬁlgcmr%&e sPhpldihsSor MYEE Ip%blera@agsmated with
used to prevent the onset or Peoccurrence of
dhe disease or digprigr.dbr the va ofebjerrt the rchqnmmtatally[ e{fft:etizq amount of

t he prevention or treatnent o

E%f‘%lﬁr R masawgﬁw fpfiav %EHPF%WC number of

(cahesn cbie dedicO R Ao Biz6 SRRIVMAY. £ Ofb Mdckdhs® REsdRe dRER and/or
ot her additi onal therapeutlc agents) will depend on

tskap) copper of!l ifdisatzm inty mmfnp@hp@ns,tlhl@bttylggometastams inhibit,
nt i bod e severl ou e di sease

IR a0HE Penl MnG B FaSRERTRVE BEsete Pt S SRRt f e

tsPﬁfp&ﬁﬂ:Uzids@m@t@ﬂ Mﬂﬂﬁe cRERY.] DY thel dxeém e dﬁ;E A Pre @ik gﬁ)wth
inical history and response to the anti and the

dindeor &tl] evistyig eaneergellsitimay bp ﬁy@ﬁ@tlﬁﬁnd/‘l’h%}’taﬁf?ﬁ% dayoins
e%goﬂ%gnt?%rgomﬁglﬁogg)tftﬁ@ﬁ @%nﬁ%% l?stﬁ:d ggﬁrie&&gﬁhg Onset or

er a ser

eacbmdrremet&thdelpmdioﬂglsofdet rea bybyect anchasanslr i ty of the
dlsease about 1 to 50

/ k e.g., 0.1-20
my/ kq) 00302 nt ¥ Bb@‘fﬁ Hr%veaﬁov AT Efggmeg‘aﬁ(’iﬁﬂlg?é‘?% throdppyerriade dosage
equ% réhﬁf)&ﬂft dfe R ehiiSh g@;e('gqg&d alMELPRI corﬁ@ﬁat@?ﬁ% Gne or more

by one or "nbre separ at m ni strations
coindriad diviosali thémpewm aglemts)awdt tmrené whakk typabf dmtmato e treated,

The 1Detaf by, 8 sbFefly a0 oo 66 dishetey Fhetfer the antibody is
ad@ﬁ]lﬁ‘ilsféiréd%k Pfév&ﬁnﬁeﬂﬁ tﬂéfﬁbﬁﬁfc puﬁﬁs&ﬂp 89@)101@@hér¥p§{‘2§@92§1ent S

range rroma bout (% g or m)re,.
crélpmabhlﬁ@rmnct teepdnse t@th@ amrsho Yaed tla:btbmetld?mf the ptéfatdmg

m.ni stratio v.er or | on
IOVRER PR R mnhiRe R e RO elg ver
deftd direatpeitessi on of di sease synptons occurs.
[00304] One exenpl ary dosage of the anti body woul d be
in thd003e 1 enrfaamenbodinentsydencgding abetypesnggevayity of the

T S RL, 983 A P
Cmndhdmtatdlo@e[getfbeachﬂfn)stlrmyn bethagiatients vhether, fa dxample, by one or
pati ent. gh doses may be adm ni st ered

TR SRR REmjnigiraions, Ry coRjinueusdpiysiony é% aa%%}%r emahadipent,
Wes pp[:lg/ﬁg% Y5 tokd @ 8 W eRg Yl@gemn{g%% ofa l.béﬁ g{rlha

patien récei ves from about” two to out
ecagdidatio dotagei frr absmsstmfion hetharpatibudyy typiqal danb/ dosage might range

SRR 27 BRSO B one s
R ke d M PMSrRTondON Er deQVRI d8ARRIoRRRY, RBending on the condition,
the treatment is sustained until a desired suppression of disease symptoms occurs.
[00304] One exemplary dosage of the antibody would be in the range from
about 0.05 mg/kg to about 15 mg/kg. Thus, one or more doses of about 0.5 mg/kg,
2.0 mg/kg, 4.0 mg/kg, 7.5 mg/kg, 10 mg/kg or 15 mg/kg (or any combination thereof)

may be administered to the patient. Such doses may be administered intermittently,
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adm ni stered. I n one enbodi nent, an exenpl ary dosi ng
regi men conprises admnistering an initial |oading

walowe/otfic@bout 4 ng/ kg, followed by a weekly PCT/US2008/013248

mai nt enance dose of about 2 ng/ kg of the anti body.

However, other dosage regi nens may be useful. [00305]

Ierg eeeryalay, mebpdirarﬁedﬁys evios vaek oregienetveo o thmesmmts (e.g., such
*ﬁ% are used E' ination with a chenot g;/(

t@}.t PALICAt FOGEIVET 1Tem 4 OHbt“f%fé?raQayt SALY PEGE] doses of the

'5?&195&}? 1§ oROLRbSE RN, %5&% abolfl Gsﬁ’lgﬂ(g’l§ Qgﬁ:ﬁrﬁsteltela%very three

chenot’herapy regi nen i'nvol ves the t tional

tlag - Aosmtlakhlghfmloa@m desgpfatiosied dyioma or more toweer gliobesrmay be

a FﬁCtS e che erapeuti c agents .are adm ni stered

OR8PS OO B e A0 o Tl e comprises

%@Hﬁﬂb‘ﬂeﬁﬁ Qﬁ%ﬂhﬁl 16adm aemaeoﬁ ﬁgﬁ@emme)d byl PR304

The progress of erap the invention I's easily
mgihteoanse doge oﬁarh@eht’z mngbg 0%/ e haniibpdys Howews.siber. dosage regimens
[00:’15)7%5 Ar] anti body of the invention (and any

Sﬁgf t herapeutic agent or adjuvant) can be
adm ni[gd307d by cé@tiin smbbdikletsBaNSy relgtféntdif@issed herein are used
parenteral, subcutaneous, intraperitoneal,
|lnp¢@bmam aith a chemotharapyrgeimen asribe first lige therany foptreating
lﬁS\r asta er a%l%@t?h%&}ngglls rlﬁlﬁgﬁ%l % e&.!c}] ag{g rﬁl}lgrint(]) haetrallp%/nreglmen involves the
itRiditionahbigh-dosintaafiti@itiadminibthitioap &k kérae Bﬂder aspects, the
subcut aneous adm ni stration. In addition, the antibody
ichemgtherapeytiqerants e adminigsred weing smaflgaanshmore frequent doses

goses e anti body.

A MRk Bl (8RB CRAETRGR0L )T 27y
| nJ ect[D(BM] s[fchh pasgresstofaheenhem@y of thelibedritmneoessily monitored by

ectio end| ng in part on whether the
AT SRS BRI 2B RSEYor - chr oni o [ 00308]

Phar mggg317) C alaf iBulRbi MR Snietich farli®hy QJdaRIOS%QIIaBCUUC agent
nore than one active conpound as necesSary for th
pardjuyantican beladrainissered by mgy smleaévleemearm aicbidaig wtﬁto@e
wi th conpl enent ar tivitjies that not adver
A by A BlohoRE it s b Mr Rt S TR for tocal
itfeaGAeHY) inahieSionAlndadTBidithtor. Patentti Al iffukRGS intudeQhtrifigscular,
pur pose intended. [00309] Pharmaceutical fornulations
eoﬁmemma dnteaartarieli po@pedfoneleor Sﬁbeﬁ@mqws administeabigne dn addition,
r

gég arlrI;teb%g gsf)ﬂ}r? ; P{}) eﬁn{f\ﬁlsw?gd %ﬂéﬁll?@ ﬁ%‘é 10, gucnlﬁ?l)ng% dgcqmmg
alosepdfahe aqtdmdyl ®oSingeaf ibpibgihg saitable route e.g., by injections, such as
stabilizers E m ngton:. The Sci ence and Practice of
PREGYFREYS Yot Cléaliquue iniegtinns) Jepending HeParbepmbethsgtheous

SAhithis@Mson is veRPb diggscor other dried fornulations.
Acceptable carriers, excipients, or stabilizers are

nont 008308} r é’barphaenumcaafortmxdmdms hgem mag also contain more than
concentrati ons
one active compound as necessary for the particular indication being treated,
preferably those with complementary activities that do not adversely affect each other.
Such molecules are suitably present in combination in amounts that are effective for
the purpose intended.

[00309] Pharmaceutical formulations comprising an antibody of the
invention are prepared for storage by mixing the antibody having the desired degree

of purity with optional physiologically acceptable carriers, excipients or stabilizers
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enpl oyed, and include buffers such as phosphat e,
citrate, histidine and other organic acids;

wa@piopoxiteant s i ncl udi ng ascorbic acid and net hPORUS)S8/013248

preservatives (such as octadecyl di met hyl benzyl
amoni um chl ori de; hexanet honi um chl ori de;
d&ama’tg{@ni Tllm&:hzhw unké Prdaiaz ef Hbarimmy @Bthodi tiker (2pb9))pxln the form

b b ohol k b h
Gt espiiso ol fpriCesion et RSP RBiont e ot gAier.
%xcﬂﬁ‘é}ﬁ@%? Ltab@i28r s EAGROIL to FRPiEMS SGHE Bbsaped S0 co(n'c@ﬁt?atlons

than abdut 10 resi dues) pol ypeptides; protéins, such
&nlﬁe}’dsﬂl;rﬁm inghide buffetsastuich as p]ﬂOSphm,rmgatokiuBmdlm and other organic

0 A Q rs suc ol yvi rrolldone
o iopor o U s Sy i G i e g iTRs (such as
fBe‘éafde lﬂﬁletﬁilgérﬂzlyﬂ Smnnidn Shidgide; m%@%ﬁﬁﬁﬂ éi%mde
di sacchari d and ot her carbohydrates i ncl udi ng

gheuefdk@nummh&mw benzethonrium nlslorldﬁedhamplngutab@megmlwdmhol alkyl
DTA; h it h

B N Sy e A T A

nfhednok aR® hﬁ&%§ol§ 8o@-molébullr Wti %hﬂ(lé‘s@ RIREERE) 10 ARIHUSS)

non-ioni c surfactants such as TWEEN(tn), PLURONI CS(tm)

drolynspiidesh proseis, ghgle as se(m&@;bunpeogcw}n Phimmsneglebulins;

BRI AL PO AR oL RRAT Kb gbine

lglullaﬁih&r ﬁq&k@md}(hisylﬂﬁfd Z@imﬂe’l,orﬂ}&ﬁne@mk@charldes disaccharides,
hydroxynebﬁélcellulose or gel atin-m crocapsul e, and

ydraten arginding pluepess BIRPRLH er d%%lbs@ ehelglangagents
'srl]lcﬁ: gl EB’I%" Pg{l TS udels! s%@(oX%%%%P t&ﬁﬁ'bsee%&glﬁgjl, salt-forming

| I posones, mn m crospheres, i croenu
nanotepdortsisatiess maldxmametahpmnpleses (erg.,iZn- pmmlmeanmbkekes)sand/or
Such, tech%iques are disclosed in Rem nagton:
aC

RANGRBIS SYHactpRtaSYses bV EBRG M nBEY REOYIG SEdiof pewe@zt?@e)glycol

1] The fornulations to be used for in vivo
istration nust be sterile. This is readily
acconpl0D3tyd Hpefactive mipteolientdunoy glso bt cem'rhm)eﬂilh triatocapsule

nmenbr anes. OO 1 Sust ai ned-r.el ease arations ma
HECW%‘gg?fe fb&aoeceé&aéwats%*m&ueéeg % igecial nokugenization,
PP BHnA1E QY rdylettiRc SRRk Femhh niRIchh i8S aRf patgl i d

hydr ophobi ¢ pol'ymer’s contai ni ng t he |nnunoglobulln of
t(h@thyimemacx:lhte) whéropapsuler fespertiaely, imcalloglal drug dsfivery systems
croca

d
Rgrable iPaflien Al i e e TRES panc-paricles ana

PRhYEFSEIES), orly Biaefhful{ibey. SuchrRIhRiques hié(dsclosed in Remington:
Béfroxyethyl nethacrélate) or poly V|n%lalcohol))

eyfcitirce qad Pragtice opgharmegsy Z@tlv%tlgll topol ymers of
L- gl ut ac'ﬁil 5'1?\119&%1@{1) b u%c{’f ?%Bﬁo admi cPa%tfanon must be

non- de bleeth ne-vi nyl ace degra
| sterile CTbxsnsiregHyy‘, ad:doﬂtnpixsheﬁ by fititayioR tlroagic Eteﬁfe filr@tion membranes.

|L ch:) MO%}P?STQ |S>1,lét3}qe rglg%%b}lrgparpat?orn%SrgyyegeegregzgggO%ultab?e
examples of sustained-release preparations include semipermeable matrices of solid
hydrophobic polymers containing the immunoglobuliﬂ of the invention, which
matrices are in the form of shaped articles, e.g., films, or microcapsule. Examples of
sustained-release matrices include polyesters, hydrogels (for example, poly(2-
hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No.
3,773,919), copolymers of L-glutamic acid and y ethyl-L-glutamate, noh-degradable
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copol ynmer and | euprolide acetate), and
pol y-D-(-)-3-hydroxybutyric acid. Wile polyners such

w@sgooenibene- vi nyl acetate and | actic aci d- gl yrCl/U82008/013248

acid enabl e rel ease of nolecules for over 100 days,
certain hydrogels rel ease proteins for shorter tine
pegiylests viny¥aetaes) dagadatte edtic atidnggdodioulcidsopobmedra sich as the
t he bog¥ for along time, they may denature or

degPRGHt RERO TS ﬁlesemabledmwbgr@ﬁ eomposediadtlagtie agid-gyeplic acid

re |oIo C t

pcgégfly%r}eg gr&{}] %:ugr(ll%% ate nog %l CBt g-/f‘g ﬁg?fo&&b?t@gc acid. While

ol ph&gisech Mhil&ndiex‘{lF'BﬁQtaft@ﬁncﬁlaaﬁkt hdidalycolic deidendbl gelease of

on the mechani sminvolved. For exanple, if the

ag@lﬁ@g}a& fos vereldPbrysrertaindivdeassis ielpasepiggeins for shorter time
Bﬁm%tf gﬁéapﬁglgtre?ﬁgl%@% lof albgﬁehﬁ{ir?gﬁtﬂﬁgod%for a long time,

aﬁéy £M ¢ deimtureniiabyleBgte A b réattrof |exp(§¥i1tedt¢aﬁoxsture at 37°C, resulting

| yophilizing fromacidic solutions, controlling

riniadessraf bielagienkactivity ard pessitbpehanges @dmmur\@@gmcw}dRatlonal

|
EER8 <A F BEted for ROPBREoT B pERNAS biebBilfsmy jmppyea. ror
Iemlﬁllibld dftheaygrogatiénatedhanisindk dexevartdto bdhnvdrmbtmulaxs S bond
and in vivo_therapeutic nmethods. [00314] In one

afggé%tton thrpugh dhigrdiswdgmisrrhpege rsatilersion sray hécaghievgd &y

it oﬁY B?B$ g‘tgl éﬁ)ﬂlr}g%criu fﬁ?gﬁlﬂhngq}gﬁﬂs QL g:rs%gtLtLogg CC contralhng

whbisturéicoreers cabiexpypestriavnadditiy ey ambdlev‘eldpyngﬁpeME@l-joblymer matrix

gﬁgPr|SJn adm ni stering an effective anmount of an

PORAEERS-ant i body to a subject in need of such

treatnment. [00315] In one aspect, the invention

provi des nethods for reducing, inhibiting, blocking,
eﬁvﬁwenting growth of a tunor or cancer, the nethods

Qﬂﬂﬂﬁfﬁlﬁgnéﬂ plsterlng an effective anDunt of an

anti - ant | to a subject in need of such

treat n[6ﬂ313][ O()’Bﬂ.zﬁ]txbbdy ofitheasymtibn ntdyebd uveé i, ifomexample, in vitro,

pr0V|des met hods for .i nhibiting angi ogenesis

éﬁﬁﬁ?hé? g Yuniheraentis mgthedSef fect i ve anount of an
ant i - igb14nt ilhegy a§ﬁéctaﬂ§:tmi/§ﬁffon'p‘i‘o\ri§@sdrn@tfho§§ﬁﬁ treating or

treatnent.[00317] In one aspect, the invention
mr@mn@eg arfempn dsanenr, amimrka Ctenllrrgolv%mtwleaiusoyn@errﬁegb |disotcyer

TR R o] el i S LSRR ol e
tadadhiRRhihg ahQ@t%&x&}e driowai efa;saﬁetvmm Entibd9 b b lbject in need of
Q&gghgiimg?thods for treating a

[00315] In one aspect, the invention provides methods for reducing,
inhibiting, blocking, or preventing growth of a tumor or cancer, the methods
comprising administering an effective amount of an anti-VEGF antibody to a subject
in need of such treatment.

[00316] In one aspect, the invention provides methods for inhibiting
angiogenesis comprising administering an effective amount of an anti-VEGF antibody

to a subject in need of such treatment.
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pat hol ogi cal condition associated wth angi ogenesi s
conprising adm nistering an effective anount of an

W@RivAOYHGF anti body to a subject in need of suRdiI/US2008/013248

treatnment. I n sone enbodi nents, the pathol ogica
condition associated with angi ogenesis is a tunor, a
cancer[00314/ odn ancadpectpthel inYartiahipvevidéssoettieds fof 3HiEhg

An anti bod the i nventj an, can be m.ni stered.to a
s Pty AT e g g0 B e A s BC GRS MR AL &5 apfi- VEGF

aéa.hb@&sdﬁb @J&gé&m ABEANFIsQeh fr&attiemd 1 n a method for
bi ndi ng V in an individual suffering froma

d| sor d@ﬂ?’&so@n aveaspait, tei inventias oo WESHNethpd efos troating a

t he. d admi ni ster.i.n
el vt oS sP Rt S a CmeR FerRP eI Fang an
'dffébﬁbéj&iﬁbuﬂt%fﬁﬁ WRG.VEGF @ﬂ@bcmhs disiBatt inteed ¥Edchit®atment. In

human VEG-, and the individual is a human individual.

/ﬂon@rqﬁatqdveerys theheathnl@gwaljmdltmrass;waiedwwmglogeneSIs isa

R it ot R 0 con boca el O

l nt 0 Vo0319] VE@R 4idivole 8Nthethved@ius esh b&adminidWred to a human for
adm ni stration of VEG- or by expression of a transgene

dheraprutig pvemgsys Ipmzm}qunn@ﬁeara@ﬁ@@dy ofthe|ipeention eﬁmsed ina
%et}lgc? foqrﬂ% QV%?}PO{? an 1gdfvna/u%p§d(§?erxla‘1%3fr})r]? ﬁl?.lgso nfel ass 1angd with

Specl es 0 ccordirn e an

Qﬁcfeimed NE@F\EX@@ss@@ﬂaﬂlﬂomadny ah@inadaoap@m;frismgaﬂmlgsmmg to
activit

g e.g.,.in a cell culture containing the
dhe ingéyidual sheamiibady seshetbaVBETip they lﬁéw%hfﬁaqquaﬁ In one
T RGhSn 'AY VISGE DRl GE@F"%M‘th\é@g&UIdﬁ& 1§ﬂth'uﬁa%g>{n&’ifv;dual

the invention cross-react anzee
n@lltma,tately, theniaddlidyued canbe a hegsal epp@ssmg Viri(dedo. which ane

th d f. th b
FORONREE gk PR SET e 21 GG 58 o meRgnal into
aﬂﬁlbpmmésrbeteﬂ%tﬁmub&?(b § 7o Uadiidtsuaibh 88V ERE byt &pression

is inhibited. Preferably, antigen is a human
prietteinagensieacedieg VIESII21] Moreover, an antibody of the
an.be adm ni ster

e e B b BT R egion an

(BndIVEGF R6mspbEes Gther thadhum@h. ABetiIngly) the//tBbHRAbY the
purposes or as an _ani mal nodel of human di sease.

Reyaign san bausqddpbénd spegidie antiemictiviidet & » iay cgbculswse ul
f h f f
< ;BB aﬁéﬁ‘é HRLR eﬁ x?hhiﬁ% @{?@8 t's 6r fh &h%%%ﬁm&?%b{?&% faVing the

nvent INg o0
cotipgewith fwlﬁdmtrnar&tlfody iof the. ihOé1BidaA]crdRacsund (o dihidparizee,

the invention can be use o treat, inhibit, delay
g@‘?’éé’%ﬁr@ﬁs?ﬁf CY‘}?F&T@H%“%J’%%‘/‘S#IE% QF PON8Q)- & one embodiment, the

ABb B M Be iRlenREEYE e el ?&%ﬁﬁrbntﬁigsﬁﬁg@ﬁ ?ct‘%tles by contactmg
condi t'i ons associ ated with expression or activi

che antbody withrthe antigegpesuch that antigen activity is inhibited. Preferably, the
antigen is a human protein molecule.

[00321] Moreover, an antibody of the invention can be administered to a
non-human mammal expressing VEGF with which the antibody cross-reacts (e.g., a
primate, pig, rat, or mouse) for veterinary purposes or as an animal model of human
disease. Regarding the latter, such animal models may be useful for evaluating the

therapeutic efficacy of antibodies of the invention (e.g., testing of dosages and time

courses of administration).
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nol ecul es. [00323] The present invention enconpasses
the prevention and treatnent of tunor netastasis and

W@RiopAza1egl ogeni ¢ cancer therapy, a novel cancePCT/US2008/013248

treatnment strategy ainmed at inhibiting the devel opnent
of tunor bl ood vessels required for providing
nut ri efd0322]o sihepatibodiesrof thgimwhtion ddrebd msednd iroat, inhibit, delay

R I R oS S5 G2 Prirs

3&‘1!0981ti"05§Qésb&gteﬁﬁitrlﬂ%)?}ﬁés%o%fanhmir%l%%f oftdife G 3HfE d@fiden
sites, therefore allowing attack of tHhe tunor y
dnhbﬁubherapeutlcs Exanpl es of cancer to be treated
(inclu but are

[imt e@og%]pr :l?jlgnt I on P%{E)Iﬁlgqp:ggr%b%sggst mre@gpe%ﬁ%d treatment of

afighor eMdkRMsR 20 ahM%EiUg@m%hh&@ ARFARS a nWPEIR PG tfeatth @Mt
exanpl es of such cancers include squanmous cell cancer

(Séragegy agiped hfemh@ttlrgqtba#@tﬁéometmt of &umger hlpod msgels mmlmed for
r8v1ldgr{gn1%1(§ er gul%hlgrftrglliltg grﬁn uﬁléenlglgza Stg%{lsl,fﬁg 1§ally mhefides

ancer
Ciahibi tiphe ﬂéoﬂlﬁ&ﬂ 46@th SROKOF attthe pHitaPeitd ANGSIMs preventing
hepat ocel | ul ar cancer, gastric or stomach cancer

i el Qrdreating metastasistod semers|at therseeqndanidsitsasthersfaore eHewing attack
S&ﬁtHéTRJ &Qgg %{her é;rfeﬁa& B %gﬁgg ?f c%nlser% B2 Itreate% |(m81a1dmg
cervi car : rian i vercancer adder

q&amlpn):lmemnndﬁdé foart allfelnt’bahmltﬁeﬂwtcardﬂlﬁﬂﬂd Qyfaphdih€asdstoma,
cancer, | on cancer rectal cancer, col orectal
B8 a%q‘? KN o yraphwfiémlrg@aaca% i Meraapardelanaxagples of such

Wb Wtﬂ g[@notﬁ Gedhn Eér bltﬁéﬁ? ?&Lhanwugigﬁtcﬁlcer), lung
cancer, vu cancer, ancer epati c
cancérnociagding rsaialleatldumg)cml,cenp amh-lsmalj aelt lunpraancerphdenoca@cinoma

S ci al readl nmel an Ient| o i gna
T i 2P SR el e o Ree? b pen oneum,
MRipafdeEMiar diMbdrl Q&sﬁlwﬂt&ﬁﬁc@{h@cg 1ﬁglluthn Wﬂﬁstmal cancer and
(incl uding Iom;grade/folllcular non- degkln s |'ynphoma
(83stryintestpd!|stromabéane g, P@nC(r&_yc dsiper, glmbéamm,acteencal cancer,
oII| uIar NHL ; t er nedi ate e diff se NHL ;
AR et s b A B e PR L 8 o6 dbaime
Nirksst bargbr, b RA aficar] ﬂecﬁDB&icéﬁ‘é@%ré‘&él'caﬁH& endghiédtial or uterine

di sease NHL; mantle cell honma; Al DS-rel at ed
| SRR Sahﬁey@banéé:ﬁsqm%m sk 105 g5 eemcﬁ@ mr@p)tate cancer, vulval
R, L ATRAREL b ST o RS i spepome

ahelamcbrna,rs;dpd:rﬁbiaasmsadlﬁgl heﬂnramaarwtngoatahtgﬁalﬁl&mm acral

I hoproliferative di sorder (PTLD), as we as

APRIERoHS ToSlaRarmas “B‘ihgﬁli nelagemeh nyﬁéaleir%xeé%mww cell lymphoma
kR Rﬁ\eénad@/@(ﬂﬂ&lﬁlsﬁ’&hHeé i '§tlyrﬁ?l§d?ﬁé Q‘Qﬁﬂ V¥h{a'l'l lﬁmggocyttc

braln tunors), Meigs' syndro
a(ﬁﬁ) Néﬂkoammdlatargda@éfsbmmm éH{Inentmha@ee grhdt dn&m;eaN RIL; high

SRR B b B o RTRRAD S AR o
M a9e@EEIANHL; bulky disease NHL; mantle cell lymphoma; AIDS-related
lymphoma; and Waldenstrom's Macroglobulinemia); chrontc lymphocytic leukemia
(CLL); acute lymphoblastic leukemia (ALL); hairy cell leukemia; chronic
myeloblastic leukemia; and post-transplant lymphoproliferative disorder (PTLD), as
well as abnormal vascular proliferation associated with phakomatoses, edema (such as

that associated with brain tumors), Meigs' syndrome, brain, as well as head and neck
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cancer, rectal cancer, non-small cell |ung cancer,
non- Hodgki ns | ynphoma (NHL), renal cell cancer,

w@e@eHzte0 cancer, |iver cancer, pancreatic canP€r/[S2008/013248

soft-ti ssue sarcom, Kaposi's sarcoma, carcinoid
carci nonma, head and neck cancer, ovarian cancer,
reancerr realdi agsjatechohetastas¢p |l le cagpah embodimerdgyrencers that are amenable

[ th i th
T REHGRGY the SpRegal heitnrguas i e o1eas Coleeeta!
FRhRRAEBtal IB&S hof-3fal1REMBungd@sitérl forf:AIdASKins g,&k;%%t @HL),

cancer (CRC), and hepatocel lul ar carci noma.

gonmd celh’gamsn@mssate tche:ec,dwcxsﬁancsr spém(écat@obahc@m(tﬂ‘mssue sarcoma,
g{) ?1 consi st 8‘% small1 " Iun cance

PP PaOr . et GEERR, hediht b SareRE oapspycancer
RdsaieRbing, dndriiBltiple MPEISMaC AINEENE embO@idrAls, tHe @RELral Belected
errbodl nents, an i nrunoconj u?at e conprising an anti body

dep thgeareep ognsistiopel @maﬂnsﬁlé tCOnest @eua@éaﬁtms, imelanoma,

%qégspéa%lg&%gaéagtran cet, g(ﬁf)}ec n%ng'cggﬁl‘, ‘g}) agent (i({j:'l]lapar

icarciiognd. NY & ﬁﬁédniee@inbodlmlaﬁtsctehh lcandee fsHetdcted frdin the group
i ncreased ther apeut ic efficacy of the inmunoconjugate
mwwn& Hgontnalkgelldiing gancer, solgrectd cppcesiapd breaptragripoma,

tﬁ(ﬂhgﬁ{}: astgdg%{é.){% ﬁf@égeec%a%gggt targets or interferes

el c acl arget cell. In one
embodi[0@324] t hecmahmémhbmnmganﬁn trﬂnngﬁ@@npxgatdﬁoeﬁﬁrsir%san

Wi crotubul e pol ynmeri zati on. es of suc
@9{1@%@ GoRuggtsd ith apé %’@OWQ}PX‘P%C WE%%%W&*&%E‘% fothe
FBEHS 1R eliﬁgf)@l'rrﬁ:n(ss Hﬁ:hnﬁﬁurﬂ)cmﬁ)é AB3haet tlgen to which it is

auristatin, dol aStatln or a cali'cheamcin
hadndmsére u‘eemshmdpta' thereld resubiomg ol 1aaSesedrthaaIEaNAc efﬁcacy of the

SRR R poaiing the (PRG o5 Wl Baef Binscrmiiment. he

gtott&@c hERHe Mrb @B oPIrRMIEEs Wah nbifigicaRtd Ry tatrgettcenvm Site
bl oodbrain barrier. Several art-known approaches

@mbs)dmﬂfmt, the ayopwie kRt FDEE of istereresoyish nh@rotubule

DoRMDRRLT, RRIRBEL or LR, abuths Mohude o} bEFHE' 0

réﬁérh@tﬂlﬁ:ap&mb dgeasniodd kreinghehngla-h@aeshintd heeStatin, dolastatin,
[ 00326] Physical nethods of transBortl ng an anti body
&€ p 53UCheR®IGink 8 dRrtiarativEATatoRss of meibaeKslease o a DiNAgpdonuclease.

limt ﬁ{;/ C i iATHE Bl t‘él%%t ot &O&tﬁr 'B@&tiad Erfthe brain,

entir r by creating openi ngs
loartain embodimautswetht iioventieh bodsded foe khml,nbbd& toanrawemtthe blood-

Limted. to, direct, injection . into the brain
R tbarlﬂz?baﬁ%‘éetr%lsaﬁ kPR aBroacisgh SRier gﬁgﬁpgmngggslemss across
(709 3dd-brdinbek=k '1Bél§hmg N SHoP HA’&QH‘ Y& %&Q@al%&ﬁw flpid- lla_ased

delivery (see, bo et al, Proc. Natl.
wsth@ls]sterpael- b@@@bm(emgﬂ,)a)xd regegitair rclpﬂ ahanmgbased eﬂletkmisy

ved. 9002650 BRARR s of iinarine it 25 6% blooa
&th dhted ifdhaleBeeitt h6@lithitedVRY, BRES Adntihh @1 bIBOd-brain barrier
entirely, or by creating openings in the blood-brain barrier. Circumvention methods
include, but are not limited to, direct injection into the brain (see, e.g., Papanastassiou
et al., Gene Therapy 9: 398-406 (2002)), interstitial infusion/convection-enhanced
delivery (see, e.g., Bobo et al., Proc. Natl. Acad. Sci. USA 91: 2076-2080 (1994)), and
implanting a delivery device in the brain (see, e.g., Gill et al., Nature Med. 9: 589-595
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openings in the barrier include, but are not limted
to, ultrasound (see, e.g., U S. Patent Publication No.

WQe®20hmIBB086), osnotic pressure (e.g., by PCT/US2008/013248

adm ni stration of hypertonic mannitol (Neuwelt, E. A,

I mplication of the Blood-Brain Barrier and its

NaoO ) uarat Gbadel Wfsrslr& aullda’bmmﬁammalm Meﬂ(ot@&ﬁ):beatmg
per meabi | lhz%t i on abi li zer

Febanpgein thg Syprer inckidephre noed o, yBTasigid Bee e.g 5’5
PAER P&@ﬂcaﬂ%n Q@@goomi’o@&@nég@ssm@'w L 5?%§ﬁlﬁﬁ§t¥ﬂﬂ)n of

of neurons that straddle brain arrler w t
vepeersc ownnddl(NegwgknEsA g ieplidatigntaf éheaood dadgin(Breeier and its

FUBtiphoY S Bk 2t FavRgE oM. 1+ A e rRG lfbetion by, e,
afphd Ry o@ﬁér‘ﬁ?e%bflﬁ@r Rlpadd reag NUBAPhLieAf Nb& S, pldzes9do 968,164,

are not limted to, encapsulating the antibod
15, P¥s6eend h&B6.416), amilphrwedtmnaufmﬁm@dy th:wt ek the blood-brain
f.ra rrenis that bind.to recelgO cul ar

RO SR COHBRHTERRReD PR igAnF ARyBadiIRe gy U.S. Patent

P ublicAiainald. zﬁpgjoogmgggn Publ i cati on No. 20020025313)
and coatin 78 the antibody in lowdensity |ipoprotein

part i d08327]seébipid-bgsed meBodpaf tézirnspsn@qmgua@amtlb@dy across the blood-
e.rgl b%% eé(?r?cﬁ,u'\#)eé H%tooé"(r)lrz)to l4m§4a to zfpsula{) o%{h% hgoc?y 1(xﬁlposomes

IC& |on I Ca

Zﬂﬂlh@é&i@%ﬁ) to ahﬁ@&gsl};m&ngfﬁ'agﬂ{dntdlﬁsﬁdnm fé@é&ﬁoﬁfon the vascular
transporti n%P an anti body across the bl ood-brain

isadptheliung of 2hq blgedrbrain hqulnyr 668 9% eli hd afpat Application Publication
t

RPIRNLILATS) i LOREB By 9B L AT s o

hzr@; 4. DofPateheApplitatiod PablitaiodneN¢. 20846204 3Se¢eorBpblipdmrotein E (see,

?bc’saﬁ)fzi%g? %péﬁ@ppp%@,{) lfé’tonﬁtszoég&]éﬂ%g anced onl i ne

engi nqeoeLk] tOS?e)ﬁH’E@ﬁﬁa&G%é?ﬁwso&fft%gﬂ)&nflgﬁﬁ Qﬁntﬁ}}y ACross the
reduced synptorrs of Parki nson di sease when |

iload-blam bardemental genstieally atgnnqﬁrmgmterahpdghm)or chs)GQEqis) to

AP0 ABPoSC o RG oY B3NS AABLPE 15 T S GUBS Pigirain of the
dh@ivitRbl ol b theRtbdt Gee l&hfk‘ﬂoeﬁ'éd@zpf(%dﬂ)@@n@ ThkRrakens. D005
I ncr ease Eﬂrmeabl ity of the blood-brain barrier (see,

exdyanceg pnkine pahlieatiom@pportiag it NRH depati¢adly engineered to express

%ané&gggaég e T T T——

ass um ¢ annel

Aﬁmﬂamaimmh?lbbims:@ﬁﬂodéhtl‘dﬁd p21@€335é %891473) i nhi biting
ABC dr ug}t ransporters (see, S. Pat ent

Appl | 9033 PIRERSRiak gk el Fogid @efbsdm transpgftinggn antibody
%Pds?ﬂ%' BiSodMbiah Qarh%@ﬂl%ﬁﬁi@rﬁlﬂ a%‘gotm%cﬂro' Hgné‘gfu'c&:&rﬁcmd

he one or nore transferrin receptors (see,
lblﬁkeﬁabemred\sp plermexebilay oPdhisl hload-borin Naxrie? (xaaj Od 291183 G)atent

a&pplﬁ:gtlcl)rgj Bubzllcagortl RI%S.%OZPO%%SS%,(Z%S?/OI826%5, and §00§D t2%|g53);
activating potassium channels (see, e.g., U.S. Patent Application Publication No.
2005/0089473), inhibiting ABC drug transporters (see, e.g., U.S. Patent Application
Publication No. 2003/0073713); coating antibodies with a transferrin and modulating
activity of the one or more transferrin receptors (see, e.g., U.S. Patent Application
Publication No. 2003/0129186), and cationizing the antibodies (see, e.g., U.S. Patent
No. 5,004,697). |
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No. 5,004,697).[00330] It is understood that any of
t he above therapeutic nmethods may be carried out using

w@poovimuisdconj ugate of the invention in place PET/U820081013248

addition to an anti-VEG- anti body. Conbi nation

t herapi es [00331] Anti bodies of the invention can be

used €00338] altdsenderstond derbnyraf the abuwd theipbgtic methods may be

conpositions in a therapy. For instance, an aptibody. .

SRTJePUt HYBRAD WC%&?&@ athe ienEPR DIREHOLRTGD ﬁgamon toan

aa%i_\,bggy,angp&gpt her apeuti c agent(s) (including

cocktalils o henot her apeuti ¢ agents), other cytotoxic

agent (s), antiangi ogeni c agent(s), cytokines, and/or
Lnhibjtory agent(s). Where an anti body of the

%%?fgﬁ'p?,%ﬁ%’&df/s tunor growth, it may be

parti qod331])y desibodiet of the iswamitibnean be udcdieitheealone 6Ihe

ot her ther aﬁleu ic agent(s).which also inhibits tupor

g:pg&*rrﬂhog_»@_ L ot Fit SORASItGE i %t}gwt J'ox ipstagice, an antibody of the

| Sni% L ' i
SHPROSSARGA RuRSREy A gonet Lok, Omotpraenic sgens)
r(adiwlingeocktatls af yh§motherapattieragahts)) edrer icytoaskiabgenn(sp ranti-

therapy. with radi.oacti ve | abel ed. agent, such_as an .
AHEIBBRg Peero R e ChaPa B ROreakeatisy e Wives dhantibody
QPR AShRAThRbRS fdhdQobM) %ﬁ%}I Bé?agweulﬁfly RERALRIG Hotbine it

are included in the same or separate fornulations),
avith ereparmore oglkritidrapausiciagent(s) whidhi ko odhssts tumor growth, e.g.,

ST o B ARl AShe RPATE
taaeitRdhly) Ghe f)ehféhﬂﬂlﬁg Pécel oA 8%t ral3838 Herdpy (‘bérél;e external beam

enbodi ment, an anti body of the invention may ]
doadiation et theway withhe rediqagtieg labeled agiiitisughab an antibody). Such

t ' of Luvant . .For .exanpl
AR R Rl 300 PR AR B SRR ey the owo o
andre -ageais efe ihtladap@ithé 6smO6r SphiatdDOMaAREIChE hbdcdparate
therapeutics to treat various negplastic or non i
REBYMgERQN, EhyRichicases admppigrasion oh di ansibpdy phthe invention can

: | p b . _
RPN By PIMAFRE, AR raRALL EAdluict therapy g thergpics
aberr 00332 uhdesd erebodinghtyge neishely ofhikee mventiorE@ky be co-
anti.hody ¢ be adm ni stered serially or i .
AR IO hAL 1o ABF AR QD Shepprsti et epdior adiavimgy For
teROBB1DMARYVIRSE arftitoldRls akdludeliGn SABINGAORONith AR cRficeRS
separate conpositions. Alternatively, or additionally,
rigrapayties phimtbneayascubdrizdHGR thesapebacsaditiaal garénusdieoplastic or non-

[ Typi.cal l t he ant.i - VEGF antj bodi es and X ...
apple bl I odDin BffbngaIRe BPbRE S fifoplastc condition
S$ Oidravteriiied @3R8l OzibAl Aeordyr akRA1HER] RitRab&edrR Ot Gadesired

di sorder such as a tunor, a cancer or a cell

SRBIORERSSH: | Wi aafisBEGErantibedyorra berasarinisianed sasiallyer in

combination with another agent that is effective for those purposes, either in the same
composition or as separate compositions. Alternatively, or additionally, multiple
inhibitors of VEGF can be administered.

[00333] Typically, the anti-VEGF antibodies and anti-cancer agents are
suitable for the same or similar diseases to block or reduce a pathological disorder
such as a tumor, a cancer or a cell proliferative disorder. In one embodiment the anti-

cancer agent is an anti-angiogenic agent.
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cancer agent is an anti-angi ogenic agent.[00334] Many
anti - angi ogeni ¢ agents have been identified and are

woe@7ileo t he arts, including those |isted herBCTS2008/013248

e.g., listed under "Definitions," and by, e.g.,

Carneliet and Jain, Nature 407:249-257 (2000); Ferrara

et al [OBBGAQr e MRewi armangmgeglc[agsms\havg/bee& i3&ikif#d@ind are known
(.200 %{ Sat I ng cql , 8:200-206

(b geradrts. Sl Gose Kstehberfin. Agp IFEAd (R0esusSsnddy. e. -
[ O33Rkt An'a JQHPA%QPQ%@E% 2580260 Fe Yﬁ@fezojz MRSV Drug

invention i s use I N CO i nat'i on Wlt one ér nor e
ADiSCOWEGS: 39du400@(|20@41)1gn®83t|0k10dy Chin. Gnad8a0Y-206 (2003). See

R bR L5 8 S,

VEGF r[@ogﬁ]or I@Bﬁ@&saeaxﬁ;nehn%tagtln@ac;b %hﬂ@qireéehmntv&%on is used
to, for exanple, solub VEGF receptor {e.g

Vﬁ@mbmatmE@ﬂﬂi @e omemmo pnthE@F peutgalgzmmtl,bom)ﬁagmem)

ASTHEDR i nG e VLR s pWBGES. Y BEFrGH LEGF S, piacental

V@b@'ﬂi fabtrcbh (206 PY) or afVBES R ok @ﬁﬂaE@mL‘ﬂ inas8mg( Bkt limited to,

anti sense strategles for VEGF, mes agal nst VEG-
der veamle.sebbleoY EGFaseenyoriesst, VEEFRnt, VEF EGIRE3,

atl B$t 36].. I n_anot her
AR PP ¢ QR NRESE e iy B CRRIE o ki VEOE or
C‘aBGFR hkﬁﬁﬁhlziﬁlgfaﬂﬂw EGFRCHﬂUW)ths Stﬁm|nholwi1@%igﬁt inhibitors of
receptor tyrosine kinase i nhi bi tors (RTKI s) that
t\éE@gR tyiosing Kinasese(R kb antisengg siepicgiosdor YESTs ribgeymessagainst

AR FE m]ﬁ)’ge%eptgﬁéé: ahtd &Hgtqraf'xantlggf:r\rfnﬁlﬁ,u graﬁgi_%)]lgbﬁlg{%ns

receptors ut|c s are
khereof.i n the art, |nclud|ng, but are not Iinited to,

\égt&all? b%TﬁS cgtslererl o Igglex?tA TA éb)a)n @(giy of tl?e invention
SR bk Rk Pin( SHYENHOWWith %H@Wcﬁléé&&ﬁaﬁ%osm&@e inhibitors
AGD13736, Imatinib (GEEVEC(r)), MN518. CEP-7

RR@KIﬂ)lthat tE@HOmmWQ@SK@%Q@I@QQSC ‘rﬁE:IcﬁlQBE%uC)l as A(IH})EE_ fekeptors,

Qe FPhrS B e s nd At e Sr QAR farPBRYS g molecul

tHTEK Bite Rhdwin ih@ie ARt iR but 41€ nbhMRINkd &) vaREdnIEP TK 787),
antagonlst of other factors that are in ol’'ved in tunor

grionnib, (TARGEYA " EEH- 7%@@6631" §OALABMA asZPel 20 (ANG453),
Eil?ﬁ%@ EpB4b rg§{JTE'NJET® s%%?&ﬁ;lng (SySEl4 AM@?&O%(F@% 6,
y opt i oha

or’nore angli ogenesi’s in ors

dmaadm (IG}LSHEVE@‘E)‘, (MLNeS 182CE@F101i, RKad cmmh Iozrpatlmb\(E{SK572016)
n anot her enb ,

R A S S R AR SPREE and CAIRI83"

anti - a :
o Ih g[gﬁgﬁll ‘ %@ﬁg%ﬁﬁﬁxéﬁ%g@ﬁ%%fﬁf £ 88mbhafiSRIAG th&py with

the antibody of the invention include antagonist of other factors that are involved in
tumor growth, such as EGFR, ErbB2 (also known as Her2) ErbB3, ErbB4, or TNF.

[00338] In certain embodiments, two or more angiogenesis inhibitors may
optionally be co-administered to the patient in addition to VEGF antagonist and other
agent. In yet another embodiment, one or more additional therapeutic agents, e.g.,
anti-cancer agents, can be administered in combination with an anti-VEGF antibody
of the present invention, an antagonist to another VEGF family, and/or an anti-

angiogenic agent.
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of the present invention, an antagoni st to another
VEGF fam |y, and/or an antiangi ogeni c agent.[00339] In

w@erwarneaspect s of the invention, other therapenusmos/013248

agents useful for conbination tunor therapy with an
anti - VEG-- anti body i nclude other cancer therapies,
(e.g.,[08339Yer yn certedn a$pegis@dithet ingattivanothe( thetapeutic agents useful

inhvol ving.irradiation or, adm ni tion of. radi oactive
B Cars BB s s S a0 el Gedy ke Sait eancer
28@1@ i%s,l(_bg%%gr B, %d]ol%@%gh’i‘%eht@ (¢.B€iolvin@rradiation or

0
bl nati ons thereof) . exenplary and non-limting
| ddgtinisfratidmeofoadionctpesubstanage)) thergatherapyp) tegagdentsvith anti-cancer

rovi ded ,herein der "Definitions." . ]00340
ReRBt AT B RAHin in Brath o SRinaslonadteaiath: ApsyFERlary
tHnHQJoHQirﬂi'Bi%gff@f‘@f GerdoRrifeuti® ag‘en@si Edrsepthteant bﬂ)@r[&d herein
di scl osed héerein can be co-adm ni stered to the

padeeeflingdonst| mes, it may be beneficial to also

adm ni on r more cytokines to the patient.. .
0034 1005401 ° A BenaTES  RRARE SR it & nBiRlAo Bt binding the
agffledr $%6 0 thor ) dIFRRH! AR kMR d¥dcldled@Rerdit dan'\Jeo- i RALN to the
w || be at the physician™s or veterinarian's

diasignte tSometinmis st gy dgrienelicialdpiatne adniniser 0se pemprg eytokines to
d(gggaﬁ Qt achi eve maxi mal nmanagenent of the conditions
{0 be treated. The dose will additionall y depend on

such f@034n]s dhetelfectivinaintd fxha@pedticagagsntimitistesed in
used and the specifi %EFpatj ent being treated. Suitable = |
FegHRationayith gpanthViIEGEptbody yal be g hemhysigiap sy gisteriparian’s

Ui&erftid Igtgsgg%’ ﬁd&ﬂl\f\ﬁfaﬁgn dug a(ﬁjgsgt%?lt RUTIL RE Gk ﬂ%&gl

(syneragy) e anti-cancer "agent and the anti -
ananagoaiynt dfithe esrtdationsaaibe dicatedt The tbe widhdiditiinatin depend on

the i.nhibitors potentiates the effica a si.pgl e. .

i AR fcagp as SrﬁéYfee?ffrFerammagawé@ beepet nd. {1}? Shecilic’patient being

| PRt &RAblci ddsddRs (& the GRAGYaler Rodn 8FAREH irbsehfl§ BbePdnd can be
its common or approved dose. See al so the ‘'section

dnwitedealie i theraporhinddoatipo (synkrgty) ofitheant-cdosaggent and the anti-

th ti G. t 00342] | pect ,
FECF R Bo ORI REER o brmonatar Fighe e SFac:
gﬁ@mawﬁ tie ¢ffiaRdy, ofda $8¢16 @ihibifdr. ahe@érm WPordrtifaly" @éfeiso an
i sorder) by adm nistering effective anounts of an

drprovgrent ghithe sHipacy afin Sierapsubin gy ehds¢aminahiop pprgpy e dose.
. > It | Avarl i

S0 PSR SR SILDSLADA £y 2RI P (VB Kt

treatnent nethods of the invention. An exenplary and

nhermaorherapgulic agentd chenot her apeuti ¢ agents

o R 8B S 5 i o b
disorder (such as a tumor, a cancer, or a cell proliferative disorder) by administering
effective amounts of an anti-VEGF antibody and/or an angiogenesis inhibitor(s) and
one or more chemotherapeutic agents. A variety of chemotherapeutic agents may be
used in the combined treatment methods of the invention. An exemplary and non-
limiting list of chemotherapeutic agents contemplated is provided herein under
"Definitions." The administration of the anti-VEGF antibody and the
chemotherapeutic agent can be done simultaneously, e.g., as a single composition or
as two or more distinct compositions, using the same or different administration

routes. Alternatively, or additionally, the administration can be done sequentially, in
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chenot her apeuti c agent can be done simultaneously,
e.g., as a single conposition or as two or nore

W@IR@POTB160 conposi tions, using the same or di f fRCEOS2008/013248

adm ni stration routes. Alternatively, or additionally,
the adm ni stration can be done sequentially, inany
amgi @rder AA ermatitvelye byaddatiorsdigj the steab 3n be parfemegdss aanmbination

S R SR er B s RGP o R BT o B Trebents
| e BVaYPafigin@ BHink thiAnitOSMo A 18 SweleRs #AYSnthS, La®elpestRt between

mont hs, can be present befween the admi nistrations of
ttheadminishratinny ef the o o riosheompasitiangalrpr exampie, the

FOFRBUBEAPB e L AEs Py BET Galyt ST, e Sha-VEGT

SinfiBbdy2 NgOWeveR Kintltahdoat h@miMtralidAlon bamiasttRidn Of thdhti-VEGF
anti - VEG- antlbody first is also contenpl ated.

Aaebedd At 15 alsorcontrmplatgdc Accerdinglnve ane aspepl Higiideention

[ .sing.adm ni j I -

BbESSERERL RSO R IR B PR ool (g os B20-

ant.it hatygdy draddooned R aiboidy), Sbll@vd by &fmidistration of a

chenot herapeutic agent. I n certain enbodinents, )

ichewethsrapentiqagany oy eswiain erbediments giniesvals pngingdom gninutes to
b ; ¢

RIS SRR RS S LU 8 YA 0P oo or

unarercetmpositibys.t hose of ordinary skill in the art, the :

appropr.i doses, aof chenot herapeutic agents Wl | be

gener alpb%jr odvidVillRssndsrsteod Ry BasH nygﬁ‘maw {1y thgpart, the

t i i |
AP SRS AR GRATBLRSHERALS! RIS grgnd tose
cheploydden apieigal therapidanitetdin thd chetostmgapewtitd ark iakmiinistered alone

d 1di th diti bej ng.treated. The.
SR yaFenERaGeh St RO PeipRatte: wWoPRUBE TLfsaes yiT likly oceur
dﬁE@{dﬂlngn e oaBRIoR Weirit! tfealls ¥hé gﬁysﬁ&]sn hanelinvdt&ltd treatment will
subj ect. Rel apse tunor growth [00344] The invention

dlesdlptocigtearaenentbe Bppropaald dossrivn she indrvidiabsubijedti bi ti ng
or preventing rel apse tunor growh or rel apse cancer
cell growth. Relapse tunor growth or rel apse cancer
otdlapsgtemwhgiowthsed to describe a condition in which

' d i. d,w ..
G r oD PH SRS T nfin bl RS g raftn S o oo f
ShiBitig ot pesehiies se t@dbBdroGith bMRIZPEY cantof &8F drowth. Relapse

hor nonal therapy and/or bi ol ogi cal ) o .
tHBPREPMRLIFFNTE caRrer cethefowECrussA to Besgyibe Aepaglion in which

gﬁﬁaﬁtg dhalrbdind of LEREANAN HRIAREHL Al BE) IRA{RindRes e g,
articular~caficer) 1s not clinically a equa?e to trea
tdancepalidrapitss sach dshehepwthcesniys raliaionahérapgaurgeeg diovinogal therapy
ang bﬁn ficiaL ef f ect frgn1the theraﬁy such that these
Aoz it 4 t

ogieal dhegary/ tmsHaetherapyantivyEEUFangBgdy therapy epprticularly a

heinahid thiape R agitn hBr HeSRrti @& cah@rfis GO0kt A Rfequate to
the "non-responsive/refractory” patient, e.qg.,

treat the patients or the patients are no longer receiving any beneficial effect from the
therapy such that these patients need additional effective therapy. As used herein, the
phrase can also refer to a condition of the "non-responsive/refractory"” patient, e.g.,
which describe patients who respond to therapy yet suffer from side effects, develop
resistance, do not respond to the therapy, do not respond satisfactorily to the therapy,

etc. In various embodiments, a cancer is relapse tumor growth or relapse cancer cell
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whi ch descri be patients who respond to therapy yet
suffer fromside effects, develop resistance, do not

wWo e®pomdet o t he t herapy, do not respond sati sfBCT/U81008013248

to the therapy, etc. In various enbodi nents, a cancer

Is relapse tunor grow h or rel apse cancer cellgrowth

vgnewﬂl where thendoenberfof camer cellsdlak aoheeznrstgni fiemtly reduced, or has
antly reduced, .or has i ncreased, or tunor size

ni fi.c
st GauROs P CtEr S PRl egrcidner barcPaad; o fails
% frihes ré’dﬁétlBH 'iﬁ H8& of BARmIHP B E Céf\'/\ﬁeql sOTh RefRiiRafioR bf
cahcer cells. The determ nation o her 't he cancer
dtlmralueacanetracmlsle ateunebipsguovir Igrmmhrcnrlrelpps@ mapgeell gedwth can be

FetAnEnBaRve AT ATy sy megtadiGiofty infee ik FE bR L
%fffekﬁeékmtréaﬂnaﬁ%%n&@lckﬁs ugﬁ?rﬂﬂe hlpGc@pteddhEAM AT

nmeani ngs of "rel apse” ‘refractory” or
"nelapse eptmbastery”jon "Ble'ﬁSBOIt.SO\rﬂ' exsuch/a cantext. Acsimor agsistant to

0.. i=VE t reat nent |l e of a,rel apse
BTG SRt Sl o T B o Rabe amt hods
of bl qoB345] OThe Mtlaﬂpfoeam@sﬁetﬁmfbwcqzmgfbr%ducmg relapse
rel apse cancer cell growth in a subject
dumongromah ontelanse cancenpelbgramith HVEGFbJ%tbb’l?dmlmé‘ferltl& ene or more
UESFRGEMENY At BreRbRTHBioh SEHEEK bhReal L R EIab Blnor
se cancer ce PhiSYBT ect

Qe6Wel ¢t rela‘pgahamem&ll grhﬁtlrﬁﬂtsub_)@dty Ia@Brtiia eﬁdi@itiﬁh@it@ tdlantibody
subsequent. to the cancer therapeutic. In _certain
&b be |aﬂ@m1§terefir$éb5§ﬂwnt\mhr C@ﬁ@qrﬁb@%@m&r dn gerfain psbadigeents,

aladl t onai é{t}ﬁoﬁqgg%ﬂ{ﬁ}@é& gdri%ll .ﬁ@f&lﬂﬁ etk thefipy.

A ltenatatebs omdldltlanmdlyh dre man‘éEGFtdneba@ythendpycahemms lyeith another
perfornmed in . a order. _ The.invention gl so enconpasses

(FRPFRS JRCTRRY sandhecheriogmeshin g1 ordFe Therinpstionyplso

AR RPLESMERBE RY AOMiRiNRrRDSRE oChofSRHIbIBRCEtBbdies to prevent
cancer in patients predi sposed to having cadncer.

Cherenssl byrecuiencs wib canter waationtsipgedisprsed toeleing cancer Generally,

der.goi.ng cancer ther ...In.one enb di nen
AR S Rl SR o PEu e i e AR Ee PRl s ment, the
a@REdr the@agdy is tRatirlat withedH AGOAH giiégen@]@agent e.g.,a VEGF-C
anti -angi ogenesi s agent includes, but not Tmited to,

tamﬁgemsh obE ami-grgaogenesia agent sdudes.dum @ouhméted fhghose known in
E? £1lt gh& 'th%'gg‘ fodﬁﬁru%'d&' !eanﬁl%tl%H?%tln 0}1 ngodlment the anti-
an ng

I angl ogenesi s agen IS an neu
amgidgeﬁbslmgeﬁf is@manti-\(EGH neuﬂi’all'@’(g a@eiboAd ob frﬂlgment (e.g.,
AVASTI N(r Cenent echg-Sout h San FranC|sco
lee Agﬁlecheg@gec)h Sgg@ an Fdanmsqg, A) Y0317, M4,

B8 5 3,00 Bt R

Ay @986%63%%/(2%3%6 89094/2 02030 BROBHH36 2B B30 B3 HOApplications

N AR AR aE e Bhn b ARy g opkov et al, Jouma

\YP2RORG LR I\MH’(B(IS'ZS'SQ'@WWQ@OL‘FP%@QN@QU@SU199?9 el diftional
conmbi nation with anti-VEG- antlbody fo bl ocki ng or
agents can be administered in combination with anti- VEGF antibody for blocking or

reducing relapse tumor growth or relapse cancer cell growth, e.g., see section entitled

Combination Therapies herein.
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reduci ng rel apse tunor growth or rel apse cancer cell
gromh, e.g., see section entitled Conbination

wab@papies herein. 11D agnostic nmet hods and nep¢DUS2008/013248

detection [00346] In one aspect, the invention

provi des a nethod of diagnosing a disorder associ ated
Wiagnostizrmerheds @xdnrtisidonf détedlidd-. | n certain

enbodi nent s, the nmethod conprises cantacting . a test |

cel | V\ﬁ@%“én ;%PP@ Qanegts Q}ﬁl%ﬁw PERYEsSA methgdof diagagsng a
Aisck i hfj 2Qbrebar ¥PVEGET lih 3

of v%%a%%%@ﬁ%%gg?&%aesﬁﬁ e A VR If 3?‘15%}’ Splobllencs, the
antthoVEGEpastsicooytinga VsG] withl at entpMEGI) antiledyedebrmihing the

[ f Vi by t.he test LI .with f
R 6L rBsoan Gk GRS R OUURVaID) o VEGF RS Hpfest ell by
gie%:tclicti?% bil#nSGBe bh§SHEGP ahiMdlyas VHEE I8 cofPhatin®thedevel of

hat expresses VEG- at |evels conparagle to such
axpogseiah of MHGE bythertestreeld withgthe teviekeledxpodssion pf &G Iohy a control

of WVEGF by th e cell as conpared, to the contrQ
Rt {enambspaCeaid s Saons, BSu PREMRIS ol a8 GaeliTha cxpresses
W EGFi 2 (Ve R hpR bl €RSueR a dbrnyAi@kll), Whet@h hdigher level of
enmbodi nents, the test cell is obtained froman
i rpressignal Viigpby thedegfcel ay rorgpared te hedentralsesdndicatds the

' i eased expressi.on.of VEGE 1n certai .
Ohb b E F S EAEP 3Ry S ot iy sopResSBR SEVEGE, drserain
Cghbodironts ftBe st sl idioBeii skl frorh @0 3¢kA)idaxlesipperted of having a
di sorders that may be di agnosed using an anti body of
tHeordenassrgiaied Mithingreased gkprsstion phYERE . tp cedzjn gmbediments, the
CibdrdGARG fimosS Jei,ca‘flh}orlcglﬁ‘gr@ﬂ%}%ﬁ{l? dilGfyesmal | cell
l'ung cancer, adenocCarci hona" 0 e Tung, squanous
car ci noidd4 Yyt tBxemplary disoadeeethavtiay be dipgnhodednring an antibody of

hepat ocel | ul ar, cancer,. gastri c cancer
gIEEfI}VGPH?rég’P udss byt ok imited fosayameysel | sancess spaligeell lung cancer,

GRIACEHall RANGHE 8hrlcCr, GABGSGrcirh£5f @S tll"}l{%s B0tk C8lcinoma of the
cancer, ovarian cancer, liver cancer, bladder cancer,
Hepgatcaneer off theastritaenos hepaotedimlar aancer,, gastvicaarerr agastrointestinal
cancer fndl‘ﬁ t rli %I or uterine carcinong, .S@| ivary . 1
giARd> ERMEIRGREa! SLiomi FaueETRARGARGIR0EH: BlipYattonarntesyica
RaasdradwraRaRder, IWHr Cahcet BMERIer cAd¥F, Bbpat6AR I East cancer, colon
hepatic carci noma and varjious types of head and neck
canedr colprsrahernger, sndemetriel e uteprescai¢ingmarialineyegland carcinoma,

BS80S0, AL 0 0P TP B

ma,
| heppliocattinomba el @atiaud ©hés of lradihed hydkdaabdrasieladoma, superficial
| eukem a (ALL); Hairy cell |eukem a; chronic

ngpéqagmgdg@lpgorpédﬂlgfgoarpa%&mglpmwagml lentiginous melanomas,
TIPSR GBI D008 e p AT e
dsspbolagd lankdmib(ALDL);t Haroy sgll lenkknMai geonisymytiabitestic leukemia;
post-transplant lymphoproliferative disorder (PTLD), abnormal vascular proliferation
associated with phakomatoses, edema associated with brain tumors, and Meigs'
syndrome.
[00348] In another aspect, the invention provides a complex of any of the
anti-VEGF antibodies described herein and VEGF. In some embodiments, the

complex is in vivo or in vitro. In some embodiments, the complex comprises a cancer

cell.
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invivo or in vitro. In some enbodi nents, the conpl ex
conprises a cancer cell. 12[00349] |In another aspect,
t he i ni083#?jon Iproethaesspectneit iwetntibn getveddsiangethbe of detecting the

GF b I , .
PHEREES by B aaloRAL I O FDe eisEunh 20 b
GetRbhipassey uARifffki R Quali@@roteddnCer t ai n enbodi ment s,

t he met hod ‘conpri ses contacting the biological sanple
wi t h al¥03pQ]i - \PE@rtantenﬂmdyan@ehe motlnddtcpmmgsmomassng(dxe

f b h t t 0,.VEG-
d@%’l&gﬁnﬂ 6ét‘)\ﬂ Bin AN Yf,ggmng é cglgqlag[ésrpelrﬁgsswe for
aﬁhﬂmg%@ﬁiead?ﬂﬂ—VEQﬂ” aﬁlﬁ@oaéEg:V Eb@ﬂmaleté\md -Widher a complex is

anti bodi es can be used for the detection of VEGF |

atoymed betpfeen theanbieY EGF am@bbd)kmﬂ/\IvIE@&t ecti on assay
hod i ql i I | )
gﬁlaSe@’“%gﬂr ORREGE futiofied 8o B wSTB fheltecliSn of VEGF in

dasi rRbfAGniRr o8I Xho@n dBRcESHRIsRy WethbdanFbr Magple, a
antibody to allow the anti bodéfto form anti body/ V GF

ﬁ@g@% §Ampie A1y byrerygd dereEGF bytabéainingithe eampip from a desired
ds%tu? h&glﬁ?{g %1@@{1 gl Ca{ &QFV%@L&I%&& % §1n(§w ltlga %Iﬁ%ody to form

e 'ma par e

aasdydPVBGE batplek NﬁﬂﬂinyﬂVEGE paé%nlv\ﬂﬁlthé‘lnﬁitares thd adtik&ing any
for t he/M)art i cul ar sanple. The methods. of adm xing the
G somplsy cH’Ff‘é§mdﬁdIhft mextis: Hdgdielpeigal %emlway be

eSS S RO g

uwpmeThfr mﬂ“thods of admmxfgjtlhb ewnplg widageitodies laath @leadethods of

anal , bilized VEGF anal ue, ] abel e
Eﬁt?ct%@“gﬁfﬂ%@D OPIRIGH I et OEGR %Iymag@ssay used.
and/ or [gpB83]i C &&\Wti&ﬁﬁﬁﬁ"xodghﬁ VEQE A dist 8IS Db Sfe following
are known as "tracers." [0 In certain

erehgaditsrelabded Nﬁ&lhmalogwﬁeﬁlraabl ipetly ECd atelague dbbgled anti-VEGF

I . is.. d bl )
AR Bp R by iAo eR ECF BB SRYGRIAR Soniyanseso Thalapgled
Ofeapdrihalad Sreadbivn\sGra@dné.i body. Label s include, but
are not linmted to, labels or noieties that are

det ect B9383)r edncqrigia gatbodEngnty dheante NEGFoantibrdy iodatectably
eﬂagglfzﬁ Ofppdl E‘B%le\ﬁeg q@éﬂ%&%a@a&oﬁg ARk r?d?{iiy {h%g dggscéot Yrﬁerfere with the
as we |1 e

I es SUC as” en
I lblgdlmg&,f VHGI asd sentH®HEEGR ﬁdlbloﬂyll Lebdlb }nclL&legbut atr@ﬁ@ughlted to,

nzynatlc reacti n or teraction. .
@Bﬁﬁ%wlqt%m are ﬁoﬁ&ﬁy Z?"é{lﬁé{f]‘“PreﬁF‘t“é’tht“b‘POEfr%lc»

electron-dense, chemllummescent, and radioactive labels), as well as moieties, such as

enzymes or ligands, that are detected indirectly, e.g., through an enzymatic reaction or
molecular interaction. Exemplary labels include, but are not limited to, the
radioisotopes *2P, '“C, %I, *H, and "*'I, fluorophores such as rare earth chelates or
fluorescein and its derivatives, rhodamine and its derivatives, dansyl, umbelliferone,
luceriferases, e.g., firefly luciferase and bacterial luciferase (U.S. Pat. No. 4,737,456),
luciferin, 2,3-dihydrophthalazinediones, horseradish peroxidase (HRP), alkaline
phosphatase, B-galactosidase, glucoamylase, lysozyme, saccharide oxidases, e.g.,

glucose oxidase, galactose oxidase, and glucose-6-phosphate dehydrogenase,
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radi oi sot opes 32P, 14C, 1251, H, and 131 |
fl uorophores such as rare earth chel ates or

wo kasoeHe®ei N and its derivatives, rhodam ne anpCT/US2008/013248

derivatives, dansyl, unbelliferone, l|uceriferases,

e.g., firefly luciferase and bacterial |uciferase

(Hdtéiocﬁat oxNaseshudiB ds didéase ahdirarftieihe bxidase, coupled with an enzyme
3- dlhydrophthala2|n§d|one3 hor ser adi sh perox&8§se

(thﬁlj)mp aysdy ‘P&fmp%é%’ﬁ lz%a&éﬁ: ReecHsPrgish as H

F g&ﬂ%ldgsceeor JnY&Q %f%dasceaﬁﬁ)ﬁﬂf vitin %ginxgﬁﬁéi ba%tegiophage labels,

se oxl dase, act osé oxI dase,
gﬁdﬁ@ﬁeeﬁxmhmspmhﬂmldshydrogenase 13het erocyclic

\(/)\A'Xit gaiﬁﬁéj‘d;h ({%Hle:fg ﬁ R %%gﬁ%%g@?ﬁg%g glgesie gg%elos covalently
Q¥ ipthiés dr 981%%&%&' r BOF inStdfitt, SupiiRe a ghﬁt‘é Tsf?&lea{s%élgéiﬁ%es

or “m croper oxi dase bi ot n/ avi di n, | abel s,
radtogliinogdsadendleibades, bistinhdated, bsethamﬂlzcdzbsnmdmd ant ¢he like may

et s themiPod D TOE PN R Prgreent cherhiluminescent

RAERSRhE Bdsls. [RE, foP8kARNIE, USO PR, N9, ROANL B @HoRnRSry) and
di al dehydes, carbodiim des, di mal ei ni des

53,643,09 tenewnesi uateneiot i\/@gﬂsewzh aﬂﬁ(ﬁl 96§hd32t\4n@e4 dlke
TR /aiRE 1ot Rt R oG o2 PR Gy iePrf ddgrnody, go: 219-230

e(m ng?aﬁcﬁﬂggl%n ﬁ%stof:h’é’m t@aheM 30: Ba1-41NpB)82). Preferred
940, 475 ( Iuorlnetr and 645, 090 (enz nes)
Halm gherem ai¢ enzy@asinen aalamserg@gh pargszipse lkalme phosphatase.

F T I e T

hlnsmpﬂ:lb&m pl@néﬂu@’ faaine of ord3fary 4RIl id IAn{ub®83hy techniques. See, for

Pr ef b I h
rroREpI S TR ol g ilsthant or TR PeRBrat o 86 haruBrantigly
CostjHgatd BPRE lrﬁgﬁiyrﬁ@mun&agw%%&b&s f?z%)éjl%lo oed 30,

the anti body 1s a standard mani pul ati ve procedure
dremgofic anddHn¥py Vsinakis, Vol. 7 inidicrsiessaliress d¥aw Jods N@eé’ork

f Xxa Sullivan et al., "Mthods for the
SR Pt - -

Enzyne- anti body Conjugates for Use in

Enzy wqobsssclnoqls Sérfain elboMRidhed ntitbdidZyERhR8Yiliz88 on dh -
Langone and H. Van Vunakis, Vol. 73 (Academ c Press,

NesolYele kmatmwinveekilizagenmay pptall bararatg e an ame‘sIE]GH antibody from
C&r t\fl-‘jgf (:t‘}[{rat? Q%jmggg %r?e in %(}lvlltPOdl gonv&ngal?akffyl is gccog}phtsﬁed by

zat on

Mhaﬂhlbol\lﬁﬂﬁlr@ﬂhe ket EGP ety \Vefdre U’(baetsszf)elﬁﬁbélﬁlré a8 &y
in solution. This conventlonalyé i's acconplls

eﬁdﬁ‘h@PoP R MalsTinsalvRie magiaek suigeaBenmshhd ¢ Bet- e’»s%?O 760), or
FaRAY cﬁfp@ﬁgw @xarﬁﬁleblysn%jglg{a%l?%@dk% s- llnqug) , bé/

ter-i1nso matri x ace nni c
Enﬂﬂblﬁﬁﬁg theoantby E€¢iivaitiotly afierpformatidif affa enapipk between the anti-

U\ﬂigg a%tlgoc?yr g}lldd\?E&%e ' Ssl'mlrr{ur;lléi)r%@ﬁitagcr)n.by

[00356] Assays used to detect binding of anti-VEGF antibodies to VEGF
include, but not limited to, antigen-binding assays that are well known in the art, such
as western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent assay),
competitive and "sandwich" assays, immunoprecipitation assays, fluorescent
immunoassays, protein A immunoassays, immunohistochemistry (IHC) and steric

inhibition assays.
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i nsol ubilizing the anti-VEG- anti body after formation
of a conpl ex between the anti- VEGF anti body and VEGF,

wWe@2@9/073390 i nmunopr eci pitati on. [00356] Assays PSEUS1008/013248

detect binding of anti-VEG- anti bodies to VEG-

i nclude, but not limted to, antigen-binding assays

t hat aj0835#! | Ikoosvembodinteat,ahd expessionasd pretsing ima barapls, may be
r adi oi noassays, .ELI SA é@gzy & Jinked i mmunosor bent

aeggxgyr)le’ 1556(?%31&1{1 qq})éstgﬁ.mm-i q,}mmgé:g%tygc’)ls. Immunohistochemical
| JEHBRRITEShRI sbtidrRMa8 DAY shown tH BE&SERiIe h%ﬂ%ﬁ%%ﬁ!%%% or

protein A inmmunoassays, | mmunohi stochemstry (I
sdegeditiog iprdsemdiet dfqmotas ay 8 s RS Tinmumobisechemosthy rElkiC ")

th ' f. proteins in a sappl be exam ned
JEPE b R S pikPe e VAl hn Sy atatear i
g’&ﬁéfbﬂzibﬂ;’tcﬁﬁd}ﬁ'{@'eﬁ% orSflr Bt rﬂéths%s%mﬁ sB@plel RO, a tissue or

I ic
been shown to be a reliable nmethod of assessing or
ckellsemplegirom aseaomab(typicaliyea hemam patigtnphebe used. Examples of

I hi st ochem st (N HCY) techni ques utilize an
ATy bEE SRR el e flenh % 2R R B b g prostate,
Soviakly, @) etodlacl, fincls APMBRMNE, 2 16KeRTi£aREE cIB! MAESample
For sanple preparation, a tissue or cell sanmple froma

rfdfbg|obtaingsh kyaa varicdy nfipresedued lerenyn imethe s irwélexﬂn%, but not limited
. . iy { to ] kit ed. t
SRR RS BR AR P MBS PRI Gt 1 one

| amighdirmtsirthe Bamphris figas and yipédded in padfiireotkBoiie.CARE BEsue
cells. The sanple can be obtained by a variety of )
PRBPEIRAE 8¢ @ﬁg%)\ﬁ- GrPressEvesh by icarYandrpy methedalety. | Prg eleerdinary
t@; L Galviaxahs Lrati i [
e L A S

i pirposedor whigh einbedddel is to bedisadibpicaldy sthimed br ktherwiseanalyzed.

tissu anpl e.may be fixed {i.e., preserved). b i

QR BHE L e o g@]%ppé?c_"%}i: drah Hheylengeh |0_¥ fixptiqmhdepends
Afjon\thé $iz@BPMHE GiseSatiph! ardde GGl @ fixative is
determ ned by the purpose for which the sanple is to

be hi sl083%Yi cdHCymax b¢ perdororedon kembhingtommathyazlddionaitechniques
of ordinany.skikl.in the,art will also.a ecgi at.e that
Qe PERBRREIRN buabfing ARUBE hutibison® P ARbEGRNS, (1%
tdenstabmetivyh 6f BAM atd@vailaile! divért B hdik@Q388k. Aldco®g to the

be performed in conbination wth additional techniques
dirstassay, hidineoticiibady &t e treel aatigemee. 8.1 MBOES éedatermined

i p-Siht u Aol j e fl ar e
TR TR 0 s o IARIIGREEAL 1BH BOE RS Gndc e R an
teneyhelatelalgrayary bintidodyg vifictaetn Beodyualioed Withb@rfgRher antibody

P i e g ) Eeuh oo ins o
EMgESEER ) S BRSNS 05 650 e
ithe sgcanddrp antibaglyas comugatkd il ereymatis $abgl, awheonggeyit ed
&{dorl%agr iA ist*rja g s ab(f.dgg %o })r%vHéevisualization of the antigen. Signal
amplification occurs because several secondary antibodies may react with different
epitopes on the primary antibody. The primary and/or secondary antibody used for
immunohistochemistry typically will be labeled with a detectable moiety.

[00359] Aside from the sample preparation procedures discussed above,
further treatment of the tissue section prior to, during or following IHC may be

desired. For example, epitope retrieval methods, such as heating the tissue sample in
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antigen and then a | abel ed secondary anti body binds to
the primary anti body. Where the secondary anti body is

w@eowpgrased to an enzymatic | abel, a chr onbogenPCI/082008/013248

fluorogenic substrate is added to provide
vi sual i zation of the antigen. Signal anplification
avicate buffecmay be savied alut Gee,angl Ak songrer inb olipé Inwrayrohzachem.

' ﬂ%¢§lf§€ﬁnt epi topes on the primary anti body. The
' AnWor secondary anti body used for

' nmmunoigpsé@ch ?ml%{v'iﬁgo&lytgit%bi Mo¥lihg stB, thé‘ Q%u%@e(‘!ﬁ&nhs @xposed

det ectabl e noi ety Asi de ffomthe sanple
po @paraay antbqslydora swtf@swm B@Mdlmmndeu smtvéie conditions such
nment of the.t ct| 0 i.or to
B b PRip=PLeS iRy B da FRdieSFarBlais anaky 7 i Fprample
rRppropuak comlineststor attibviag theadd tswdété}ﬁnhécﬁsyﬁmagpl e
incitrate buffer may be carried out (see, & dLeon
)1S

eetxpammemppon Therextont of thordiegrof an(t(bpdz to1the 59mp etermined by
6 Fal 1-ow QN

tulgg%J oengt of gl}] (?egecgarl);blg gateb R da scu?seg egnl?reg 6%R}y,f g? lagel is an

saizfmaii€Ribepeld. QQRB()) twhigh @[Hlylb@ d@heﬁﬁdal aldrétion of the

conditions such that the primary anti body binds to the

tCRFQBPLSH GIubsHaty sishyes . p ndigpenqbenzidmeshpgimegen. Preferably the

RPLARGL 258,500 28 Lo S| el BB B imar,
binnidodyg (eof. , matpnhmly aﬁt@bddlyes sdbbjipelyickordbhstibodp add bycondary

usi any one of the detectable |abels discussed
ggdy§ﬁ¥@b@5bﬁ§%nﬁﬁg bodihel is an enzymatic | abel

{e. 9., 0056 Ivs@eanqeﬁehﬁisyé;%{:ﬁ Ifaagfﬁé GunflitRl bR Yed. Slide

t he chroanen substrat
3valuatiom s thebdetzingined, ey animgye micrBs@ipey aldl syaibing intensity criteria,

enz tic l.abel is co ed t ant i body. whi.ch. bi nds
SRR} b 9 F,ect P HPly Ve SipBtye PRengiey Sifia ey be
RvaRBted RFblIResly 1S rabbit pol ycl onal anti body and
secondaré anti body is goat anti-rabbit antibody).

[ 00361TA @é%lnens t hus prepared may be nnunted and

r-(

COVGFS||ppcu Hratton—+sthen—determned; ;
e.g., using asﬁ?“P§§§%%5“ and staining intensity | Score

criterifa, routinely used in the art, may be enpl oyed.
St ai ni ng—int ensi ty criteria may be p\/al uated as

fol | ows|: TABLEOEtaEIUI)s&Z}bSWSd@aWU} a staining pattlern 0

score of*abouﬁ—ﬁ*—or—hrgyer-rﬁ—a
di agnosti c ana‘}mt/barelgd’ﬁofpllgle > ah“‘%%%?edei?ﬁl dyd‘lnr‘%?l a I+
stai ni ng pat t@an 10e0sfahe®telgbout 1+ or higher is

di agnosttic-and/or prognostic. In other enbodinents | a

staining pat t Beak sxmoderste wajping igobservidghanore ghan 2+
diagnostlc ang@pr H{qgﬂgstlc It is understood that
when ceglls and/or tissué froma tunor or col on adenoma

are exam nedusfodgratdHc, stoh@ktainigg isobg&Red & myre than 3+

determined or_ assessed in tunor cell and/or tissue |(as
10% of the cells.

[00362] Typically, a staining pattern score of about 2+ or higher in an IHC
assay is diagnostic and/or prognostic. In some embodiments, a staining pattern score
of about 1+ or higher is diagnostic and/or prognostic. In other embodiments, a
staining pattern score of about 3 of higher is diagnostic and/or prognostic. It is

understood that when cells and/or tissue from a tumor or colon adenoma are examined
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opposed to stromal or surrounding tissue that may be
present in the sanple). [00363] O her assay nethods,

wohp@M7HS0 conpetitive or sandwi ch assays, are R&I/US2008/013248

established and widely used in the comrerci al
di agnostics industry. [00364] Conpetitive assays rely
arsintghiél @ bidininy iofgenaral lyatetarmuik@roraassdseqguie tomoraalip@tdéor tissue (as

L
anti -%@Easﬁnt IRAREDAsESNBEMLEY, Kndwh s ebmbldifiveast sQﬁ(iv?/iE%zzissays,

or after the conpetition and then the tracer and

rwe meltestablished mand WEehF uaed intbel gommeraiaghagnosticsfindustityh e
unboun cer,and VEG-. Thi s separat.,on_i

ccomPPSGG TGP RHEkRE PR e P R P NG paY BE analogue
ViIBoRfpBieNSiR thRitdst 586 pleOVERY e limikd dumBel MBEEVELE antibody
bi ndi ng partner was preCIé)l tated after the congi\(;itltwe

rasgigen-bimdingTites.aithe anti-OfEG R antibpslygeaergtiyis insolubiiged béfore or

PP aRBRO S p R TR B QAR RS TE PR hivoay

Caité Vepsaratéd RolnBInBeRMdEaR e OindWEGEFaThiPseppatie ivat@omplished by
conpared with the test results to quantitati vel

! 1) Y., .
dlecanting{wheredthe binging pirtngEms prasaselitbilized) peby eeptrifuging (where

T . . n

A e oS A3 SRS P PSSy B proun of
AssitshiepleSPEGF ésinvkrseBmreportions tasissymownlofl Bourdl tracer as
"honbgeneous” assay, does not require a phase .
SBfpPadityrhe papent of RyKeLYRFENesT LpscaRsRAnse GRS Wik known
;{ﬁﬁ{gltss EQR ra?éj%fép gH \%/ﬁ%g&;ﬁﬁgreh hath L ?e@%;hs?e ¥ifantitatively

od(§/ I nds t E e presence o0
aletarmifteGhe ambubioolyV O fresest inhtbe easrzsameplec Thesetagsayk are called

this case, the VEG-F or its i noj ogi cal l y active
f%ﬁeﬁ'ﬁ?nﬁr‘g’e@oﬁiﬁzﬁﬁlﬁf BYF URFd AS Eled_efegf?g’?q ) %ﬁrsor gani c

bri dgeohsesn bR sﬁé&é‘s @%o%aﬁw&s%@y CERE Y IR RSgeREbSus"
sel ected for use with anti-VEGF antibody so that

tAssRY; deesofot rewwirgatphavEsgparation b blgye, iardonhigate ofran enzyme with the

b BisPieh Ao R Tendgh i Sl SOF anARly Py e VEGE

(186 Be6¢ncOlog EheCantioVEGTa4rRibody thodsed thé esdyiid &tiRith dIpheLease,
met hods for honobgeneous assay. These conjugates are

Sy VESH ordes Imymunnlegiedlty detive dteemgnis areepriieated with a bifunctional
' t \Vi . t )
Ut BARE bt Pm® SR o T AR Tl Polelecteq fop gse with

cmrif VBaFentibodyhe thaniinting®f dse ani-VEG@Gntdody bidlyits or potentiates
UEder this .assa}( hgr oc?d e th EGF present in the

tBE ENYRFAEVIY PF 5 1AkF arfys. afrt 18y dely meacipgd under the
HahRWMpant i - hapten to bind the conjugate, resulting

in a change in the character of the conjugate hapten,

e.g., [8036dngStdriv donjugates aeesedwh sterit hendnaee emethods for

homogeneous assay. These conjugates are synthesized by covalently linking a low-
molecular-weight hapten to a small VEGF fragment so that antibody to hapten is
substantially unable to bind the conjugate at the same time as anti-VEGF antibody.
Under this assay procedure the VEGF present in the test sample will bind anti-VEGF
antibody, thereby allowing anti-hapten to bind the conjugate, resulting in a change in
the character of the conjugate hapten, e.g., a change in fluorescence when the hapten

is a fluorophore.
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is a fluorophore.[00367] Sandw ch assays particularly
are useful for the determ nation of VEG- or anti-VEG-

wapivboodses. | n sequential sandw ch assays an PCT/US2008/013248

i mmobi lized anti- VEG- antibody is used to adsorb test
sanpl e VEG-, the test sanple is renmoved as by washing,
t he bol@A36 JEGSahdwishedsays paudicolady ares esefuldpr thalsetegniination of

- VEGF. i.body, and hound nmaterial.is then . - )
ST g G 2a¥b S 18 SR dichstas pn rpmqlilized anti-
tYBGE antiBodl fs@6éd 4 fAsMAEStis@RBle VOGFERE 182 IRhfleVE@moved as by
In "sinmultaneous" sandwi ch assays the test sanple is

nwashgngp threshoadd HETOF & usdditmadsotiea bedostl ddbeled anti/FEGF antibody
i, al dwi ch [ . ti-VEG-
T e N TR cA———

apdcer M%@%c@ﬁgi%@:ﬁibr@motteﬁ s@hpRI VESFUSEF'4nultnd st sdddwich
sanpl es for VEG-., [00368] The foregoing are nerel

syt ipsichemeds isawot sepseajed befpreviddmg the ﬂﬁéwﬁlmrio\déGﬁov&
ol BE iSO p G Bl RS AR Bp ok Shivoay

ermnati on -o

S@aRep IRl anfi Q0E6P hnlibodySas Unelethst Radeful At tegtiis Rnpldicfor
above enbodi nents of diagnosis or detection nmay be

c¥EBFed out using an i munoconj ugate of the invention

in pl OFpy 4t -V . '

art ol GOGY e ta gtk PO T O AR e B shpe Ky veCE.

tOhet methotls aow oaheaftecdes elvpedretiay igcan- ¥ EGHdmibodn for the
terials useful for the treatnent, prevention and/or
e&‘gm%qt@n&?f et axeslaflaé?ciwaaglcthﬁ BERPCABEPE: i s

Provi d@seoin e ubfibiSioBl KR AN B A" BoGOLRbbERRR of diagnosis or

contai ner and a | abel or package 1 nsert on or

aksevtiontney bai dalriedhent csmigannmmunsaotjagdte of drtiaventios in place of or

i.ncl,ude, for ex ,_pottles, vials, syringes, etc.
'I*H@dg‘g‘r?{lé? ﬂ%?‘é“'%lﬁémf fred froma variety of

materi al s such as glass or plastic. The contai ner

hol ds a conpqgsition which is by itself or conbined
vé)'i’ﬁ?"ér?.&”ffgg‘f%ﬁ‘ﬁfos! tion effective for treating,

Pr evenfodsm)andh ehotHEAERES 0P the iNGerfIRdhA AR dn R acture

have a sterile access port (for exanple the container
nepptayeng material enssfid der eltietinomt pagvention and/al diaguosigofhe

) ' le.b . .G I nject] eedl e).
AIRRGS aBsFRe T30 G Bt Bt bbb BT Comves
aédnpAfdt At al1ABB] BE pAKaLE aisert @h or ASsdcliY@INW/itR the cbtainer. Suitable
| abel or package insert indicates that the conposition

i eontpdners inshuder Waekayplehkotden dials, syringesceiei d e containers may be
0 o, P 1 TR AL, SORBG) Al Rl
tehemepasjtionheliieh is yhiesetfurposibinednwitlo apsth&adngiosrivhiebfedyve for
otgeating, preventing and/or diagnosing the condition and may have a sterile access
port (for example the container may be an intravenous solution bag or a vial having a
stopper pierceable by a hypodermic injection needle). At least one active agent in the
composition is an antibody or immunoconjugate of the invention. The label or
package insert indicates that the composition is used for treating the condition of
choice. Moreover, the article of manufacture may comprise (a) a first container with a

composition contained therein, wherein the composition comprises an antibody or

immunoconjugate of the invention; and (b) a second container with a composition
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I mmunoconj ugate of the invention; and (b) a second
container with a conpositioncontained therein, wherein

W0 b@9ommpdsi ti on conprises a further cytotoxi cCPOF/US2008/013248
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ot herwi se therapeutic agent. The article of

manufacture in this enbodi nrent of the invention may

f eomtdined therepr, ivdheren fecdoay®sitivaeompirised mﬁirihegcytbmld dreotherwise

c osi tions n be used to.treat a.particula

c‘3 PEYLISACCRY t Pl Jrangfackyiin ﬁb&é‘l“i’%ﬁlm@i’fé’féh? inyption
PRHHRESHp s BYackHEd 1h8Ert GRITANNS Shak ¢ fe be used t

thlrd) gontaFn%r %%hD$ISIng th lﬁﬁﬁﬁﬂﬂm Rins can be used to

pineat rpedicnlac abmqmmmemtamaevedm,f drexdditomehly,ale article of manufacture

o ﬁﬁhlﬂi%%%’fﬂé?@%gééﬁ g(g thi Eéi e‘&ta “}?é%mpygg aphgrmaceutically-
d@ééﬁt@&@ b&AbLIA s HateYtali a8 Tod ek Eie (PR, phosphate-

materials desirable froma commercia

shuffedgrbsatine, legtnﬁoHOhglomltamérdebtmfeeﬂObmom lumay ﬁ;rther include other
filter and syringe The  f
ralsfr B e GRES o AR AT E b PAdRing ayEne StRer Butrers,
PiBehtsC A1tek, ddeglep) @etingdvent i on and are not provi ded

by way of limtation. The disclosures of all patent

y

and sci()@ﬁﬂ]f i dheifpldoviingrexgmples aee intandpdmerady @ﬁhlemeyhe
[ ol? f rence

SRR BB FE B LTS8 IR e
adrsalbmiesasf AlIGEn? hnSyditHld lﬂeﬁhﬁgﬁm&mﬁheb&ﬂ}ird ¢>@ﬁ@rslyes
were built on a single framework (humanized anti-ErbB2
AREPTBBENEd 1nbRgir %‘}ﬁlrFWtqydﬁﬁFé?fr?ﬁ diversity within the
conpl ementarity-determ ning regions (CDRs) of heavy
and |ight chains (Lee, C V. et al. JMdl Biol 340,
1073-93 (2004)). In brief EXAMRB-B$spl ayed synthetic
antibody libraries were built on a single human

framewprk by introducing synthetic diversity at
é@ﬁggﬁﬁlexposed positions within the heavy chain

COPR 8BNAR EHaYadl8HifdBn"Y a8 1T P AsikSAXSS) - TO i nprove

|1 brar erformance, nonoval ent and bival ent )

ant i gelngmi ngynthetigphage Falbpdy librasies wrev\brlb on a single

o t n [ iff.er rSities
b@%é‘&%& Agg?lﬁr%zegdmgrﬁg tg%%axgbbﬁg 4?[?%) bﬁ' mtr ?lVﬁrStltP{ within the

TMﬂléﬁéﬁWtWeﬁrﬁﬁﬂg@d@@M@)kM dfﬂh@ﬁ\@aﬁidﬁ@lit bﬁams (Lee, C. V. et
variabilit and using tail ored codons

tHad Mﬂl n@"d@éQ Wé %M%QQ‘*)QC |I’éi bE%ﬁwﬁb@@r iglayd syathgtigantibody
Gi¥fadt %%HP a sﬁ%leg%}ggzﬁgﬁgm% aye lﬁﬁoa\ﬁénl? Fynthetlc diversity at

conp e syn etl on a sin
sxodixfdnolexipdse@ posifibnswitlinah¢ hézogichsinwentplgreraarityettterfriming

furt her ﬂ tails. of st and met hods, f or
gERePa{t E ingkrpte ifir 1%8%‘ IMaPFGMAVVRienhand Hyplgnt antigen-
tlﬁﬂmhgtﬁ%gm%ﬁﬁ(; Sgggbrarleéﬁ@e?e%ém Snd E%lb%e(ﬁfferent CDR H3

February "1 the entire disclosure of which
diversities by varying the amino acid composition and CDR length. The 11brary was

then expanded by increasing the variability of CDR-H3 length and using tailored
codons that mimicked the amino acid composition of natural CDR-H3 sequences.
Using these libraries with completely synthetic CDRs displayed on a single scaffold
high affinity antibodies were generated. For further details of strategies and methods
for generating synthetic antibody libraries with single template, see, e.g.,

WO 2005/012359 published February 10, 2005, the entire disclosure of which is

expressly incorporated herein by reference.
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expressly incorporated herein by reference.[00373]
Sol ution phase panning with nave libraries was

w@erhorited agai nst biotinylated nmuri ne VEGE i nPGDUS00$/613248
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and then captured by 5ug/m neutravidin i mobilized on
Maxi Sorp(tm) i mmunopl ates. After three rounds of
sel ect [09373) t fSalminTEphaiSﬂgarmi)mg:withm'fVied'rbraIies was performed against

bttt WROF in adtion adhien BUOIR o Rl Bevievidin
Elehmbbilized o BRI RRF™ inYiRuRi}Ases. CA RBEthreéabhmddl & sEl%%&lPx%qth

of heavy and light" chains were subcloned into pR
esgressignoncattatos of hiatinyleted rewiin¥ECEd cltooesawpneerasdomly picked

ful] -l th G ch h
cie B R O B8 i lOB R BLES. BpPtisinativg phage
agdné,Rarigke &@g‘immﬁ{/ﬁ% ?ﬁ\éﬁﬁlﬁs Miékd $bRIbnkd H¥b pRK expression

serumfree medi um using protein A affini ty columm. For
awqtcms that mgreenginesred toteageess fudl-lengdsleti ahiaingi Heave nlnam and light

- PR TR0 Bl F niRaed 23 oF P g b paosea

V@ftfbo@ﬁﬁ s»tdf@Fﬁxe@ect)ﬁfmﬁcséiunﬁme enddaah mgﬂgsf)frcstaﬁl% Yffsfity column.
that each sel ected position was nutated to a non-wld

t Soreatfigigy a@@rémowh@ﬁealnbfé@e%‘glmf&rwﬁemnaél@e@tf OiR Bops
saeAEN et et Bt PSR adfotmercst v

t borstigéted by soft mjmdmlzétloa@tmmgp 80 mmsahmrmtddgaoag@hweds mutated
bi oti nyl ated human VEGF as descrjbed. Decreasin
biogt Ry PAE depeatiiyear waitaintd a v typre|abakent éQrSQ frequency (Lee,
sgr c [

S R g T S T
aﬂfroughtﬁoesromhdacnﬁ solufﬁﬁﬁnhagﬁsannm dgmoest bioasmared human VEGF as

 FEPRBE R e A L Sy S ORI M more strngency in
bbgﬁﬁ%;or chips (Cvb, Bl Acore Inc.) were activated
W th ethyl-N '- (3-di net hyl am nopropyl)-carbodiim de
hydr ochl ori de (EDC) and Nhydr oxysucci ni m de ( NHS)
aﬁmnh:b to the supplier's instructions. Human or

n%fzh%é’lg%nb’}%? slm pgg @%Jesto achi eve approxi mately

upl ed protein. See Figure

10. Fof0037#et I'E‘(Sdété@ﬁhlé Bh‘ﬁhtgsafﬁhMSBthﬁhS/EEGIalgGs surface
dllutlons of anti-V 7.8 nMto

i RPEBPR EESQRATSE é%%m/mp?ﬁum‘re (y¥ithed B(me @@P ingigugient was used.
( @é{‘&)x mgla%@ de@&r §%Bs¥‘ﬁs‘op cﬁ'igg g@wisf @‘L@c&g I&S) We{ergcp%/?ted with

Assocl ati o rates JC n and soci ation rates
V\HF@h)daN € leB-dtmdh)alsnmg)moﬂwl)fedrbmlmhldndiydg)chtmiﬁlle (EDC) and N-

core Eval Sof t er Si
PR aHe QYR AT sHES ot rorplis s idiwebane JHupep or
amutine VEGE @ak RnkBilized to achieve approximately 60 response units (RU) of

coupled protein. See Figure 10. For kinetics measurements, two-fold serial dilutions
of anti-VEGF IgG (7.8 nM to 500 nM) were injected separately in PBT buffer (PBS
with 0.05% (v/v) Tween 20) at 37°C with a flow rate of 25 pl/min. Association rates
(kon) and dissociation rates (kofr) were calculated using a bivalent binding model
(BIAcore Evaluation Software version 3.2). The equilibrium dissociation constant
(Kp) was calculated as the ratio kon/kon.

[00375] Due to the unmeaureable off-rate of B20.4.1, IgGs were

immobilized to achieve approximately 1000 response units (RU) of coupled protein.
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[00375] Due to the unneaureable off-rate of B20.4. 1,
Il gGs were imobilized to achi eve approxi mately 1000

w0 2®poTHed units (RU) of coupled protein. See FiRCUr/ES208/013248
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Two-fold serial dilutions of human or nurine VEG-
(7.8nMto 500nM were injected in PBT buffer (PBS wth
ReeTUgre/1V) Wmﬁﬂd Sﬂjal diluBaG ofihuimaa of Inpwitne IéGBK7 8nM to

AR e 155080 B 87 iR ot o % ST ESHAL O e wina

L0 Rt bf @SZJ]%HQ K@%Q&hu&ﬂafé“sf(koen ﬁi@&ﬁs%fcia%n Fakd vah8vere

version 3 to obtain the eqw bri um di ssoci ation
ocrahsnlaam us(li{g)a siniplaopé ® &el—llMEﬁitmmndldg mmdeh(Bim:oreaEvaiuatlon
00376], Jo, study the f. tion of, anti-

sk v esioRs Pk Shie e GeehoRom dtsacieda constant (ko).
pr oI i feration, HUVEC thym di ne i ncorporation assay was
etdmpied. Human unbilical vein endothelial cells
( da ont ech Mountain View, CA) were grown and
Do motationnrss @, | mat eI y 3000 HUVECs were

I at ed el
ol fenlc?hgéﬁac%ﬁ%&f e £ R AR e R A R e
(DNEWihdhict d el ipkeTi fSraEBh %W‘E‘Eﬂthw(ﬂné 1&%}(&&&&1 dsedyaivas

bovi ne serum (assay nedi un%ﬂfor 18 hours. Fresh assay

rRegioumedy Hyman u@hﬂ@ﬁbzm gndsithaligheellsWBEV EQ) (Clameth, rMpuntam
R e BT PSR, ppphigbhas, Y vec,

I ek phatdih «aoh oeditofakd 9hsvellfceR r&hlture% ahd) Eﬁ:ubﬁé@ 111 Delbecco’s
added to the cells. After incubation at 37C f

Heedified Eagles medigmyIINMEN) 12 Hn@hsmrﬁeppkﬁmepteéfvvlﬂew% (v/v) fetal
f v t

TN B e oA R ERAR e RBUA WA ouns

defdamdnedEGF (ws M t‘ﬁhbcdﬂkME@ttohy rfie thirméneid roydfit ot tedtingrVEGF that

assay. shows that. ‘2]8 variants can effectively inhibit

t38 s Selmximal PIAY SHinss. $ihaPisasine ehrbiriiefs of anti-

B@@G‘ﬁ" Igé}s %ve?@gleﬁ%gdedd to]thé-gﬁlsh%\@?er%éﬂbbﬁ& L{g¥opi b} POLESs, cells
~ Exanpl e 4 Endot heli al pro I}er ation assay

[\@aab&]seamdm & pdinellb T NGyspdaé forddthouaahdtapedsieacfor

activity of B20- 4.1.1, a cell-based assay_usin

ovnHee P TopConntiMicraplats Seintdlgon iseritar ascdsseribedBRIVES)
d
tor ORI NIBNSLE ADRLAR!LBGGRR e g D

pvaniahfseaaleffectweb%ﬁ)mrhe ¢I$€EGad!l proléfechtinai Figund 1 58bws that

?ﬁ%@gm %&b%gl\/‘v@g bﬁ?l ?aftﬁﬁll%%ii‘%\'ﬁ {‘ﬁnm%h@ggjlr ? mser um 2

nmM gl ut am ne, and antibiotics). For the

Example 4

Endothelial cell proliferation assay

[00378] To determine binding specificity and blocking activity of B20-
4.1.1, a cell-based assay using bovine retinal microvascular endothelial cells
(BRMESs) was performed, wherein the antibody was tested for its ability to block
human or murine VEGF-induced cell proliferation. BRMEs were seeded at a density
of 500 cells/well in 96-well plates in growth medium (low-glucose DMEM
supplemented with 10% calf serum, 2 mM glutamine, and antibiotics). For the
inhibition assay, B20-4.1.1 was added at the indicated concentration (ng/ml) to
triplicate wells (Figure 13). After 0.5 hours, human VEGF-A (hVEGF) or mouse
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i nhi bition assay, B20-4. 1. 1 was added at the
i ndi cated concentration (ng/m) to triplicate wells

w@ Biogiaraaed3) . After 0.5 hours, human VEG-- A ( hREXEE$2008/013248

nouseVEG-- A (nWVEGF) was added to a final concentration
of 6 ng/m. After six to seven days, cell growth was
deEGFm (reM EF) Abaa mddedotoLsefifadBicoS@utraon bty hg/idgefler six to seven

F tored at 5 nm.excitati on
yoIcs f&?%n nvg*@%gcprﬁ%@%yséfa&wﬁvéﬁé lﬁcef HEIRS)-As
sliTQ(YigsdeHcé: Wa®nitared BES3 (f'nmjexéltitﬁﬂq%)qletn?ﬁ £ 490tnin Qlfmssmn

both hVEGF and nWVEG- to pronpte BRVE proliferation.
smmitngﬁl Figure 16, the avastin antibody reduced the

bilit hVEGF, t t i f ....Th
oast iHOSET b Gy nIVE Th et ko8 10 AR Sr Rty St botn
VG ﬁﬁ@}ﬂmp% pfa)mché B!mE FolIMEGon VAS sRin BPSIgLNE, the

at a concentration of up 500 nM of the avastin
avestiyoangibody mdpb@i @eabrhﬁy Of hWEBiFttb pnothete\BRM Egralifeession. The

OO 9 S cance
Ty wéz@% A9 gfior PR AR abiapa B BEfintgip s {Bhucion of
GhUBGH Wast®dt lobSdH dd it cdndeBitionioff &6 ESOEMAGIHROSRAEH Y
into 8 to 12-week-old beige nude mce at a cel
daHBPdY, of ~ 5 x 106 cel | s/ nmouse. Forty-ei ght hours
after tunor cell inoculation or when the tunor reached
apprOX|nater 200 mB in size, mce (n=10) were
led intraperitoneally with B20-4.1.1 at a
concentrat!on of 5 ng/kg or with vehicle buffer.
ARIBHIORHR BVASHaiESst er ed twi ce weekly thereafter.

Tﬁ?éa@“ﬂeﬁéﬁ“ﬁ‘égﬁﬁﬁ&%@%ﬁ% hbEAIRPAR BDA R 1 cells
dhumasd breB@®adcck cillsyasere ptwat invelli dmltumhmll W@e tinjoered
bRl o B ol bl il BER S b5 1 10
Rleh§yaidabe. i Fbﬁﬁ@iﬁﬁ%(ﬁﬂ@hﬁ’& tHeSF 5élpitnb9ﬁlatt1$}‘?oﬂ WNEDHE %}nblsreached
illustrated with_reference to certain enbodi nents, It

|a@pmms@1ﬂ 300i me in sirelgrige (vak0) ovese mpatitdd ma‘apemsn&aﬂy with

t entlon i n_addi o th h d i bed

3504 Bt Bl BOR b P b VR SRR EGARB R Were
aldmihikerad thecd Wedkgp tHegeadies CTuRbl R lumbswead rheéMuIré'(‘ll wltﬁ BAlipers at
scope_of the appended cl ai ms. WHAT IS CLAI MED: 1.

itheindicatpddine poiateul ar endot hel i al growth factor
(VEGF) e?ﬁl{] sﬁ@%% ﬁlgtu?& lqlnéndbl%d‘é»ZBQppﬁ RO fé five in

reducmg tumor Volumes in mice injected with either A549 cells (Figure 14) or MDA-

MB231 cells (Figure 15).

[00382]  Although in the foregoing description the invention is illustrated
with reference to certain embodiments, it is not so limited. Indeed, various
modifications of the invention in addition to those shown and described herein will
become apparent to those skilled in the art from the foregoing description and fall

within the scope of the appended claims.
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(i) an HVR-LI conprising the am no acid sequence O X
X R X3SL wherein the HVR-LI conprises 1, 2 or 3

wa@soiied i ons in any conbinati on of the foll oRETIYS2008/013248

positions: Xis Gor A, X2 is Vor I; and/or X3 is T
or R (ii) an HVR-L2 conprising the am no acid
SWHKETIS CEADAER:A (SEQ ID NO 6); (iii) an HVR-L3

conpri sing.the am no aci d sequence of SYKSPL (SEQ I .
N0 7) - A P eIt eSP L SRR hEFoviAG Fasi(y EXE)gntibody wherein

: ) HVR- H2
?@%@F@?x&gﬁé‘%\% \ém éscgéigegh’%)e og\/)GA?\r}\PFCI;YTH ( SEQ

I D NO@®).; andVRvL) campthiRe HR anoinp acidi sequdnoe ofibd; KgR X3SL

acji d segu e of RWGHSTSPWANDY . (SEQ 1D NO. 3). 2. An
NGTSRGEE BNH-LVEEPPEAE bady S WHOTEMPS AETSPIBGon of the
I irESositiohd: &isyBr A, X6 R/, AN oraci d

sequence of SEQ ID NO 1; (2) an HVR-H2 conprising the

am no @¢i d elJNBAL2 compEsiaqe Hie MUn2 acid3eqaence/RDASSLA (SEQ ID
conpr Lﬁ{g“@%-the am no acid sequence of SEQ ID NO 3 (4)

an HVR-Et/tonprising the am no acid sequence of SEQ ID

NG 4; @iP) adh HVR-L2 c6:apRSihg tilarhing aofll BQuéfek ¢f STEEPICEEQ ID
of SEQ I'D NO 6; and (6) an HVR-L3 conprising the am no
MOF)sequence of SEQ ID NO7. 3. An isolated anti-VEGF

compr 10Vhg THACKAh BB E3h AR St oS SUS AT sme

am NgRHH2 conprising the am no acid sequence of SEQ ID

NGO 2; (3) an HVR-H3 conprising the am no acid sequence

of SEQVI D N BVR4H2 gampumng|the gninoi asidspauerce oGl ARF GG Y TH
@gﬁy . ID NO5; (5) an HVR-L2 conprising the

Z(%ﬁn a@idgi)é’éggence of SEQID NG 6; and (6) an HVR-L3

conpri(@i)ng dmMEVRIHA@oapridingehianit® aeid sSgheddd O, 7. 4.

j d anti-VEGF anti body, wherein the |ight
ﬁﬂ\g)lcﬁ%ﬁéf\m Dot II&B\{%?’?-ses the am no acid
sequence of SEQ ID NO 44 or 45.5. An isol ated

ant i - VESopidd 8REYEERARIDBAY, NehdER e &rﬁﬂioﬁy‘é@ﬁ%ﬁ?&s‘?
domai n conprises the am no acid sequence of SEQ ID
NO: 43, (1han HVH-H1i gpimiprising the anrinadié sepwacaolcPip D@ 1;

the a%?gn %Ig-}ﬁec%lflnepr}%‘iengot e%x%%(; zlijcicll\lcs%q%l%nger of4§EQ ID NO:2;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:3
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:4;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:6; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:7.

3. An isolated anti-VEGF antibody, wherein the antibody comprises:
(1) an HVR-H1 comprising the amino acid sequence of SEQ ID NO:1;
(2) an HVR-H2 comprising the amino acid sequence of SEQ ID NO:2;
(3) an HVR-H3 comprising the amino acid sequence of SEQ ID NO:3
(4) an HVR-L1 comprising the amino acid sequence of SEQ ID NO:5;
(5) an HVR-L2 comprising the amino acid sequence of SEQ ID NO:6; and
(6) an HVR-L3 comprising the amino acid sequence of SEQ ID NO:7.

4. An isolated anti-VEGF antibody, wherein the light chain variable domain

comprises the amino acid sequence of SEQ ID NO:44 or 45.
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6. The anti body of claim5, wherein the heavy chain

vari abl e donmai n conprises the am no acid sequence of
WEEHQINDINDG 43, and the |ight chain variabl e dor@i/nS2008/013248

conprises the am no acid sequence of SEQ ID NG 44. 7.

The anti body of claim5, wherein the heavy chain

var i abAe isdtned mtcVEGH sedbotihevhardimthedendy sledu emadablofomain

Gompoee b aing A seaente SEofid PN SPosReY i o ariable
Td?ﬁna?ﬁ‘%xﬁﬁlgé’es Fhe AMNOUWR LuSlRIASEY 1 N84 61 A5 t he

ant | body a nonocl onal anti body. 9. The anti body of

any one of clains 1-7, wherein the antibody is
Humani Bechntibody Fhdaimmbi whberginghe hegvyoheinofar@blei dognain gomprises

erein the anti body.d n., 1l... The anti body. pf. an
SHE B Ak sratncs Sgrs B NG, dlape REnERpinc g dnetn
fdoRiPRIARY the FBANCHGE stuefchNBIQIDNSONBIUS framewor k
sequence. 12. A polynucl eotide encodi ng the anti body

of any one of clains 1-7. 13. A vector_ conprising the
pbl ynubhecantibgdy ef clainy mwvhereimthe hapy qhai vriable damgipcomprises

Ent ve [ ) i tor. 15 .
e PR ALl n QI D045 RIGERE iR, 5T Gl Yopfhin
Tdoenpized theahlin®hcid lsequendsSof SBQMBIMOI43e host cell is
prokaryotic. 17. The host cell of claim 15, wherein
the host cell .is_eukaryotic. 18, The host cell of
-ai m 1§ EAE P AP DA I RS #Hipody § a onoclonal

nRkiiBedy for meking an anti-VEGE antibody, said method
conprising (a) expressing the vector of claiml1l4 in a
suitabl e host cell, and (b) recovering the
dht i boblye @ibody abamhoehef efrclatmisilng vehereintthe arE®edy is humanized.
I mmunoconj ugate, said nmethod conprising (a) expressing
t % 0 f .claj 4 j i tabl e .host | .. .and
(5 B Bhg” pRa s oSar 3L AR RS wiogy 1E0nan
19 or 20, wherein the host cell is prokaryotic. 22.
THe neThoahtibbdy by Al affclddths Iwhewleréintahaktasportien bf ihe
eukaryotic. 23.. A conposition conprising the anti-VEG-

UK SEIUCERG ISTRIIBEN eqnseRRys framewsrk seQUERSHyosi ti on
conpri sing the polynucl eoti de of any one of clains
1. 14. A $RlynhbRoGRRRD N ARe AhtitodRioMasyP ol oPdain Ry ei N
the conposition further conpriseS a carrier. 26. A
net hod for detection of VEG-, the nethod conprising
dex ect ArvgetyEamapiising the polynucleotide of claim 12.

14. The vector of claim 13, wherein the vector is an expression vector.
15. A host cell comprising the vector of claim 13 or 14.

16.  The host cell of claim 15, wherein the host cell is prokaryotic.

17.  The host cell of claim 15, wherein the host cell is eukaryotic.

18. The host cell of claim 15, wherein the host cell is mammalian.

19. A method for making an anti-VEGF antibody, said method comprising (a)
expressing the vector of claim 14 in a suitable host cell, and (b) recovering the

antibody.
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am no acid sequence of SEQ ID NO 43, and a light chain
vari abl e domain conprising the am no aci d sequence of
SHQ | DAN@thddifoomaking &7antiTWEGmtnhﬁd1®bnﬁllgaﬂema2(Bmethod

wherein the am no acid sequence of the anti -
HATHBERE @ORHITSHE the nedoroltiaiml 4 ira %}biagle&tsmﬁq%l and (b)

c(gg(p\yeurﬁg@ge Mﬁboéﬁ" no aci d sequence of SEQ I D NQO 43,
and a lrght chain variable domain conprising the am no

aci d sequence of SEQ ID NO 44. 28. The nethod of claim
28l .wheTles methiod ofipiaio 18cir @0sehereinctbe bbstickl ispriokaryBGE
antibody conprises a heavy chain vari abl e domain

C i N h seguenc, 3,

o ThERemdf of Faf8 19 R0 SHER be Brwr el g ohes i no
aci d sequence of SEQ I D NG 45. 29. The met hod of any

e of AcbAipasitidh c3Bpriviig tei dhti WEGINntib¥EHT ait deas\eldits 1-7.
detectably | abel ed. 30. A nmethod for treating a tunor,

cancer, or cell proliferative disorder conprising
aathi ni Acempagtian cempsing e palpseagide of anwarg of\gtams 12-14.
anti body of any one of clains 1-7 to a subject in need

0f5 Suchnd LRRIIRMn of*(’i“ﬁ‘aqhe@ogﬂe whidFaRg the%ﬁﬁ)%gltlﬁfl gﬁtgl#ér comprises

prollferatlve di so IS treate The "net
cd earme30, wherein the subject is hunan. 32. The net hod
of claim 30, wherein the tunor, cancer, or cel

i ferat di,sor der C | un nce
ot RaBha oot RRERSE ot SEER AR SIMSKEnabiae fRESHe vaor-
| - VEGMGhtiBbEy esfpleR isa 'b[bl@gléaﬂ Rh@ple WETBINIthé Aflino acid sequence
adn1n|ster|ng to the subject an effective anmount of

t ofehe - antihody @gylpaﬁesamlyea@n ehan veriahledomain cogaprisimg the

o mﬁg qic{dogequ%lg%: gk‘ gEQgIP’ ﬁ%ﬁ)@ Ahd qugﬂf%’au}l u\ﬁ/ab? og@rpja ?1 %glpTISIHg

ect dn'e anoun
auhéamwﬁc{u@mqub@wofcﬁ@mmmmr@.au ms 1-7.

27. The method of claim 26 wherein the amino acid sequence of the anti-VEGF
antibody comprises a heavy chain variable domain comprising the amino acid
sequence of SEQ ID NO:43, and a light chain variable domain comprising the amino
acid sequence of SEQ ID NO:44.

28.  The method of claim 26 wherein the amino acid sequence of the anti-VEGF
antibody comprises a heavy chain variable domain comprising the amino acid
sequence of SEQ ID NO:43, and a light chain variable domain comprising the amino

acid sequence of SEQ ID NO:45.

29. The method of any one of claims 26-28, wherein the anti-VEGF antibody is
detectably labeled.

30. A method for treating a tumor, cancer, or cell proliferative disorder
comprising administering an effective amount of the anti-VEGF antibody of any one
of claims 1-7 to a subject in need of such treatment, whereby the tumor, cancer or cell

proliferative disorder is treated.
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31.  The method of claim 30, wherein the subject is human.

32. The method of claim 30, wherein the tumor, cancer, or cell proliferative

disorder is colon cancer, lung cancer, breast cancer, or glioblastoma.

33. A method for inhibiting angiogenesis in a subject comprising administering to

the subject an effective amount of the anti-VEGF antibody of any one of claims 1-7.

34, A method for inhibiting vascular permeability comprising administering to a

subject an effective amount of the anti-VEGF antibody of any one of claims 1-7.
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