10

15

20

25

30

35

40

Anti - VEGF Anti bodi es RELATEDAPPLI CATI ONS Thi s
application clains benefit fromUnited States

woe@giosizonal Application Nos. 60/491, 877, fil eRCHUS081/024662

1, 2003; 60/516, 495, filed Novenmber 1, 2003;

60/ 570,912, filed May 12, 2004; 60/571,239, filed My
13, 2004; 60/576,315, filed June 1, 2004; and

60/ 580, 757, filed June 18, 2004. FIELD OFTHE | NVENTI ON
This invention relates generally to anti-VEG- sel ected
pol ypepti de sequences gnd tibodies with beneficial
properties foor resear?ﬂ Vﬁﬁ@ 5 ﬁ?ﬁc and di agnostic
pur poses. BACKGROUNDOF THE | NVENTI ON Apgi ogenesi s and
VEGF Angi ogenesi s i s @Arapart@ehTedsl ul ar event in

whi ch vascul ar endothelial cells proliferate, prune

and rﬁmaglainaitizreclqimﬁ bengfitrfroméinited 8t eireyisfonad Ayppliraii@ndios 69/#34,877, filed
Ka@au 2003; 6UB1 85 Kited NOR6er arzenamrmﬁhb I6RE MaY 20804 653571, 188! filed

f13 fo&?'s@% L Qf ru 1 VARCHh ?J/sfsﬁ%c}ptlﬂéé it £5qgNt i al for

and pathol ogical proliTerative processes
(FoI kman and Kl agsbrun (1987) Science 235:442-447).
Del i very of oxygen a%ﬂz %gﬁﬂ#mpﬁﬁ)ﬁ/\ell as the
renmoval of catabolic produc represent rate-limting
st epsThisinveitien wiapeeictally teﬁnuglif@\ﬁ:@ﬁecpﬂh@bm@s segeegaes il mejbddias with
géﬂ’sffciapﬁclplarﬁés@‘{or I@Jegain&.égam B WSanosdil pul}ASs.been general |y
assumed that the vascul ar conpartnment is necessary,
al beit but not sufBACKIGEOUND OFITHEIINYERTIONOr gan
devel opnent and differentiation during enbryogenesis,
qug,oga,legspanﬁwgmund heal i ng and repr oductive functions

int hgn agelillLsgs is Igagt cgl?fa} esve | S c vas ulmndolﬁ'lahafcelg proh}e%te,tprune

pat hog I'S ers
PRI EeoTeRTge foderming™ foﬁe‘é fr?“F @?eélfq“% @S‘%u@t I}e?‘r’eﬁiainﬁfeé@ Compeumg evidences that
ag evelgimaiteth vadatlsaply o egene foautiorr@ah gnd batioEisal prbltfemm;tr@bs@hs

AHofichkd dhd ﬁlag(slgﬁb(l%@rsgerg%g hASUS . Def g o@&%&ﬁ §Ad§uthe%ts s wellas the
S consi t|n datjon of the

ERE L 61RO E R T B B VBB e 7 HEresesocomog
pgllieeRdas ogggnispyp. J bléatsbei begn)eengrally| apsprngdaital thyvagslarcempralttheayiymecessary,
el ohdae sifidient £t bifby, forcbidn (ﬁ)eldfﬁ?nglf all :Hiﬂ”&erﬁfltioﬁ} @ihd dnBfyYgenesis, but also
Eogggﬂﬁiﬁm g%%f"h‘]@%’emwm@&%ﬁ% ag%[st imulus. Ferrara et al.

Endocr 1 ne. In view of the

r emar REFEEHHEP BIPEGrEafe efgeepat A gy eatisopdas dicludipgchut not
trhited Rgird fesieskinppatiiss heevabatad mhaikr degraeratide dimoatri@dmit@d 4rthidis (RA),
&d lgs‘ohgigt A&g&g&fmtlmasfcaas&%&s&a@@& 6f 19 heefa@8IH ARnk &Gactalmlalsmatdx

er a(?oca Ve ue d.ﬂeﬁeleaseg)gpaftease 2é prgﬁt%ratlon of cFJpnlgry egdeo%lqse’d Cf:lls (? 5 rmgratlon

I's Tegu anc

aﬁ@il@gélrwﬂes tpresr e spgiagenicafpplys sFegrasp fial €0P2) FndeegineiReyy43:18-32.

di seameBy ofaEpamiiabd physigic ind pidalogied] ingbrtaadd@f ahgibgdanetis Q@)work
I}REééﬁ ﬁ’edézQeZl t(?tﬂcge'lu%ﬁ%on c}{ ﬁé ﬁl&l}r@gapa%ﬁ qpx%é%ﬁ 1ﬂgfi‘flls pgo%!:s & sgggeﬂed that the

factor m t ogen for vascul ar

é‘ﬁ’@%ﬁ‘flﬁlé &ﬂioﬁéﬁss l%légu}a@? byﬁgglarﬁeet@We?l@Bo?nfl éltljl %lo%nlbpe)mlasl and is derailed
megrishediseases ghpetialy loangro rGranielich md JarBWPMatureditd4088Enesi s.

Fer r avacundaddaid & Sy I?act()rj(gmﬁ) F&@)gﬁﬁ fnit(%@xﬁ@%asc&lg edtotkeal cells, has
Ee;[eﬁre]igorted ag %\EIF]O%% uilatollybf bf)t}g} otnnal and bnorgxu]tagglc{geneil %q'gra anquaws Smyth

cO n rocesses
6\997\?@%@!3&?" Horelersn(19NEG ol Med i 5gtd3 @Pﬂil’%f th¢tigghgrowth factors
sipeaitdbiue tolths pfo&ﬁseﬁm aduhaetodmation CEHGFSs udgilichi iR high @edﬁ‘&&ﬁﬂdﬂ efldothelial
§e¥ls$\tv1§1m theR%@ﬁA? gyst@ﬁ{ I ﬁ@éﬂpﬁ%ldén@h%ﬁﬁat {lﬁ@ is éﬁégﬁl ﬂoxsembryomc

essenti al oni ¢ vascul

gﬁﬁ@'}oé@%gﬁ é%dl agglogﬁﬁ? Iarfnél{et eéfl ( ]éﬁ%) (ztjfgé%%%ﬁé?[ﬁegara et al. (1996) Nature
380: 435-439; Ferrara et al. (1996) Nature380:439-442.
Furthernore, VEG-F is required for the cyclical bl ood
vessel proliferation in the fenmal e reproductive tract
and for bone growth and cartilage formation. Ferrara
et al. (1998) Nature Med. 4:336- 340; Gerber et al.
(1999) Nature Med. 5:623-628. In addition to being an
angi ogeni c factor in angi ogenesis and vascul ogenesi s,
VEGF, as a pleiotropic growh factor, exhibits
nultlple blologlcal effects |n other phyS|oIog|ca
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Ferrara and is-Smyth (1997), supra. MNoreovyar,
Dedkeiio. BRI have reported m togenic effect‘of VEGF

wonowe/oi s Bdi--elddthEl flal cel | types, such as periusaio4/024662

pi gment epithelial cells, pancreatic duct cells and
SHAR M. Buethdrgore, BHEF is irelquuec@ forthe cylit® 8169d veksel priddritioRin s fetible

1641385 tré’*o%hd fRRE GoMklng t:lartﬁ%g?] %léﬂilaltl((né ?e%g)a P 51998&%!0‘2 Med. 4:336-
Eﬁebdeerger a9l qg;%@@‘f@?}tﬁég §bst antial evi dence aI so

i npl i natdision ibeipe an gngiopgnicifasial in prglogendsiy atdscultmwedioPEEs 20f
@Blﬁﬁhptc ig@RG fRfor, hhiBRAGAHle bidRfical M iV &hepﬁgrm&gﬂ:ﬁl'pfb@ésses such as
%%éﬁg%gﬁﬁljvi% vIshe? pe%ﬁe%:htgﬁhwhs!)dﬁau%\{ & r%))ége(c%emo?amts ar)cli calcuﬂn influx.

or | unan tunors exam ned
Eifur a’rdrﬁ/i‘élé,‘?m@‘i(I%ES"WQM(’W%)%CN SR PP miagspis s of VEGE
Pat flaw hon-eRigth8BL Bl tyfed. 98B 3s;retibdil gigMenedpittielial AN pR¢realREdict cells and
S edts. Adu3in € kD8 3955 7. MatphRIoD @54 384 % %’blar% Werlh ot 599{ Mol. Cell.

%ﬁd@g”%éfgg%ééggﬁﬂg %?%9%{ gg\%“r?sﬂ 9%@53@% r at |P gn of VEGF

i n ey&bfigntigl epidene alsoriinglindisy VEGT s witieet rold inttley develwpymantg enndjéongdr
aischdey/iat K deiphtRilagicil axigiogdnesk] TRV EURHBRA & obdﬂaxﬂé%dd Sﬁﬁ@méj\dnt}h)f

gg]nﬁp Ellnbrg e%ﬂedQéJplgr{an et%z{: p@lmbﬂzﬁég 1;5‘% % (lrf%g dy Eé%al? (11%@@1 Zt"afrol

A% S éll(g %lBéOW“F’é’é gﬂf“’%ﬁ%ﬁﬁ BRI He M@ e Beg/ Chser 73:931-934
(18902 laidAdrorialont alofm K/P@hel. i1 46: 1029610391 (tPaF)). mésomizongbmatition of VEGF in eye

ﬂﬁm&%@ﬁ@ cdrBlatRerh ih@ﬁ&s&xc@(ff t&@ed ﬂ?&ﬁfe&%ﬁo M da b QREZ, pﬁ&c‘rﬁls w1th diabetic
V&S 1sche%% r&gﬁd%@.{nes (AIEQIFO ot al 30 ESP 5’ Mg 8 %]t %?0 161%9 (1994)) Furthermore,

r eco primar

Hfghs @*&Wé@adenqnﬁrafﬁ%%eqﬂefgqoe B VECBHhrihaso tyegal resgivgs i patints
AfCenret by USIDE( 4pengpdiSimia dphalak VidEIaF37a65-868i(topaps. | nhi bitory
ant | ”ME%ogﬁlg&l%p{’]%F a@QBﬂnQ@%g@l&or o§591£19 Le is {n?&ﬁo?o Qz[l condltlons Itlas led

constructs, §] se strategiles,

GREE Rty st s Ui BV B S SEPEB Fobp S s
RinfyadR AR rajcgitt A DRmerhasgiest BEGF dhélem mplewposdt YRSIF raeper
tyfosihd Kinade (FErKi) ﬁ@blﬂsﬂlhve\d% Bdp8Bdiod UdGin ﬁl&f&ﬂ?‘ﬁﬁ;@(ﬂj‘%{gﬂﬂﬁi{
g?e-ﬂlg‘iggr et'\g? E‘Qﬁ;r% tasg%yv 17]2Z1 2%313382 8[n<§1eav A §)VEGL neuPilelh atntlbodles

anti -V GFneura|2|n been s
Eau%‘ﬁrnégfgvnﬂféppgﬁ”dngWSrOf evav%r qf Bygan gmoncefhiines in wbpicrE|n er al
Netre 323841-84610 8030 TWaeen(ekil. th @ Iksr. INEBUI707 3BB); B&dsu84 & al. Cancer
£eb-38:3032-4088 (10645, a&ir@élnyk é'ml EdrkdA Res) 58%@13424 2?19955)9; 14885 hifiSintraocutar

199 [
gnf@g%%sm in mo%e%l\?é SC(i'Ile ic re al sgg ggag?s ef—'fé éérc 1 éﬂﬁfalglé‘héﬁ 71 (1996)).
hpye) ant-YREF ‘a?l’@@OHPIﬁPHbEﬂmP ofoferriehibisert ofVEGR epigperpesiising bndidates
fopitkatesment ofisdlid @idis ndrvedobsimtacddinsiodveken s digdda M shoh &le VEGFE
t%l&:tl‘le 1s IQ@A 1m%llnor ctl,ii'L Aﬁm@ @ rezelp d)lgsja%%gr)eg)ulateiyﬂ %{m%I 'ﬁtql%ited vascular

nonoc| onal ~anti b
Slﬁe"are%? ONFE PHY Esper ﬁa%lgwrndromtarfelsrfraeaqwmd
asmgprdswt unors and various intraocul ar neovascul ar
,ﬁjl sorders, Al though the VEGF nol ecul e i s upregul ated
herapgpip Antibaditss  and its receptors are upregul ated in
t unorMangpiongl tamlartde:dcav bz faured mghg tda@hbinat DE& ltdcimplogyh 6Videspread use

lﬁx&érﬁﬁaﬁé & &oﬂ)fcloMEa@Eboai&dpartltnﬁarl@ IS Bér@édsfrofn@(m BﬂtsnhoIW% dohhuman

QR s Bty iR BB SR B st el
rﬁtrvosrfﬁd F‘eseﬂe “Apfibpies ﬁﬁrmﬁ aehpmeantigei-higdirgalomaiiy erapi¢d (ONman
dossehrioth Ay abilee IS, padl NiS£310,38). l:meiaotﬁast?he%mmm&lt 8@ may
I rive r.0
R B e O A oo R Bl e T SR
in humans. The art has attenpted to overcone this
probl em by constructing "chineric" antibodies in which
a nonhuman anti gen-bi nding donain is coupled to a
human constant domain (Cabilly et al., U S. patent No.
4,816,567). The isotype of the human constant domain
may be selected to tailor the chineric antibody for
participation in antibody-dependent cellul ar
cyt ot oxi cit y(ADCC) and conpl enent - dependent
cytotoxicity In a further effort to resolve t he

o s Y e o o o
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anti body. In actice, humani zed anti bodi es
tD,ogqemII?Zynhu antl bod| es in which sone f

" possibly some framsvvork region (FR) residues are

SADED) kitdigbraptkmiont-depersibrl cyesoxicity0 M etk o Us resdl e @6 aidtiBenbmdient

tdoRd hnﬁ&dles]a‘ﬂ@t% Shirfhizeheuse omgewi ous Cetuien i Rfxdn in&l%%l@g humanized

Nat.ur e 3 Ver hoéyen
é%tl%m{?enﬁav«g%een e%%%egteé ioogvaT%Jé ﬁ“‘"‘i%%‘é %il'gsglg antl @é?ﬁé%’%ﬂ an intact human variable
iHempinPasteed sehattitedqimpgny/ e CMHOMISESWW&W@ alpenghiyman species. For
skiegies&E ([dDR) Bemesmate®ebn sdhidd Bx ehe%}@wandﬁ]g géginénks%amuman

N ygig: Ilg PQEHCQ h&n%ﬁlyefl Qn%%cljf\ég%% t%%:él{? . ntlboéles nhwhlcg somerc]:omplementanty

(@ e r e e
ge;enagyg%re&gggDR)eﬁ@w:s and pegpibly forg ggyework szn (FB) rgfjidues are substituted by
298ueBHdr B8dzous@ne in3@IRT hiftibalich UbiaH: 212 Hat@s112il :527E563+1986); Riechmann et
ankike %Q»sziﬁ@ (13%?%911&9&1@a@%ie&%’s‘éqsdﬁsﬁ Wokgnt 1y used

in seyer for treating various solid

t unor ever. nlanagllﬁ m?ﬁR’EﬁF gﬂaqdlﬁ? ttay: ‘t@@grﬂfc ullé genfrﬁgl and have shown
igmficnrt Elé@GﬁmhlbﬁowE@stltamothbmdwo dndin giye. rPeasth btyil. AP97NCawedr Ragearch
5REHBIUIS; Thenlel £ AINY 1EN BHLOIBES-93E AN SaditichlihABEd 2 VEGF antibody,

glA@Js(%dM a%gl%d)mg Q\H*J‘eﬁjé ugg %%?Vgrgl% %ﬂB& QQ{‘Q)Cauﬂ%vanous SOEIQ tumors; and

mni stering rapeu

ﬁ‘f"&’&‘] i By S il SRR AP dinijellyaeied foyjreating
degidlacovisolgvibnretial apdrancadrlégemayonasdbor toxicity of
t h € aﬂ{ok ) Qrﬁlﬂfmsteh éra)ﬂeutut Jﬁ@bo@}ﬂg h&%j 'pl%ghnéé-ll Q:llcﬁeg gn ngrﬁlulkﬁmmals

B 20 PR ] SR S0 RSl B9 L
Fokepe SQFH‘FWI Capé‘ﬂftqﬁ regagnippA pdregsHngrvith highmerengy kd ariagetantifeh engegenous to
Bl 843l adiyhalRhna gemdliesploatymtBgibnel ogy has provi ded a

owerful tool for generating and sel ecting novel
EMS?BWSIH@ that bind to a |ligand, such as an antigen.
Usi ngpthfaisplaadmiorsitadfroviibBgRwafubipll &Y gendraib SRd &eie&fn@ﬂdv& $Proteins

ﬁlfat viaf Bta%katﬂd \élﬁﬁ Asqunﬁgeﬁ a@su& he %ﬁﬁ%ﬁ%& ﬁhgge%p a / ‘rf}ig%? gLr?rles of protein

sorted for those seguences

SHEtyEh b"vﬁe‘teﬁ‘wﬁ g P £9rT oy hosnigrPnspschathind da tegr ‘B’&@ﬁ gith high
vi&inifyaNtclegadids p@p@ngd/egnt@pla)eﬁudssea fgsgl taa mitleit @ldceq@antetbncoding a viral
S&Qﬁ:@dﬂﬁ s gﬁinm pﬂ)te‘iﬁ' of @ ge pfafeﬁ’lt ﬁbr[?ovale%ﬂ-bﬁ&e @§)laty '%@tems where

. roteln.or. t
g)%rrlh%lelc gclxd SQ ucncee eIlCOdl{l%thC pr(\)?ﬂgor 8S¥pﬁpéld is eg to a nucll\étl:)c mg %ealﬁ%Cﬁ Ergodmg a

sptay s Fer’d "ac
%08 & tﬁx@elte Hléprﬁ?%@aéq lﬁendileveb)mdy @éiﬁ’tq é’é}teng 3B E90)% Ipwapan and Wells,
Werbdde IACCop@inidn B elgueR GEnSNAaSi 3205 @I Th b Abho@ilent phgge NS system,
lh!: en@fﬁ@&n% ZE?nQQXQ 133@@;@15 Qﬁ Wﬁ!l ﬁg;%gne IIE &@tér?‘sme%so ex ésgetdis tﬂa?

Lowra ani on
{nfectw c?q c],?s lﬁﬁ%?ﬁg IMgtavjs \é%;m?@%ng(pi@ﬁbbﬁanes Fuﬁi sgeemng those libraries
m\;w@mselmed in ey @ateiissqd- 5. Bayeot Nn§, 728, %6, 18 Raterft g iS@e, D18, U.S.
BN ESS 80,781 U.E. Qiterk BY. 645,988 Wis| iliche RS, 49€036). | | |
pr ot ef‘hF §em%£s@at1%111 <§ gxp%xsg)% %ri%%%‘haessg thcte ?I?lr ace Ofr}].fl eggt(;u\slgl)htp%e 6OJ th t he

part]c enera
F"IP‘B?S’QP ?fé‘glc"&l‘?&ia“g@f‘)éf&ﬂin?‘l‘& it hrggEplasin efrfgfqhevgs ipppgyignt wé@ﬂevelopment of
ghtiedy wheedisplay libauiey. (S@thendl.sSclegre (1985), 2283 315Pske@ thd lackthun, Science

598%)2 3403&@) Lk-l:lrragcs oP Qﬁlﬁ)@l%s %geﬁ bi%ﬁ% pog%egudeslﬂa\% beeﬁglrepﬁgﬁ m’}kﬁumber

ﬁa“yssmzfé%g bé?&j“‘g e BUPrESESiniBg Hamily o
1ieied deeke sMeshpds fhredisplepin artibodish orfapt]geprhindinplmpyisaigies rhipd dibsheg have
BXPleeaBH B, Patdnd N, 1576075, 5 @88 ud) 08y ohi 1, 8OHIROY, 8172007 §160,717, and
periplasmof E. coli was inportant in the devel opnent

of anti body phage display libraries. (Smth et al.

Sci ence (1985), 228:1315; Skerra and Pl uckt hun,

Science (1988), 240:1038). Libraries of antibodies or
anti gen bi ndi ng pol ypepti des have been prepared in a
nunber of ways including by altering a single gene by

i nserting random DNA sequences or by cloning a famly

of related genes. Methods for displaying antibodies or
anti gen binding fragnents usi ng phage di splay have

been described in U S. Patent Nos. 5,750, 373,

5 733 743, 5, 837 242 5 969 108 6 172 197 5 580 717,

P - ———— o



10

15

20

25

30

35

40

of large |ibrgeies of antibodies wth divers
%’E{iﬁ*é]‘?cpe?gnﬁh ss time and w thout the use.oN@ni nals.

wonaepanzish bHfof BHYHH FdBimas or preparation of heoumisz®d024662

anti bodi es can easily require several nonths of

PRl althp Bhary i tenzererngd;feyqxpresiion oBantimdibspmntigen bitdingmproiesis with desired
clgoeised, phage antlbody i braries can be generated

for apﬁagfgi%gﬁy Mlllo g veraS) Xdlvzgltaoer g\%g\{)gvegfwlial %{81’(!01%%%1'8%%(} inant

enbo om, qgques
%ﬁ% 5 58 Efeﬂa‘i“’é P‘&‘P‘i’d&é W’(%P? dﬁﬂ“%‘lfhﬁ%?teﬂ%@d Thigtegyagicay ellows tavigvelopment
iotlerext libfayies ofap@odiestvé@h dipesd bdq@n@#tih ickxaidhe el withagisalit &mg&y
|Pi'epdi'aﬁ5d & §ybﬁﬂ%§s obﬁr&ﬁratlt{ﬁ %ﬂaukg}uzgc?eﬁ%’ogigs carhelé!%gﬂuarn gekleraq mor%% of

noni nmuni zed hunmans,
gregaml%nniéggldltg? sdrl]cg no 181m§m%‘agc|m| is rr,ogur?depﬁé%e fll'ﬁlg(?dé gbrz(rBsd:lalb%ex}?gated for
BifEmoTbich i doritsr IBredevemtisc(itio 9geenbdot, BBOnowBniddsi(19BRS, 4€1£20). Phage
ailtibqdy EWVII cdn aldo 2OR&)te geﬁat&éﬁenuﬁab@n%héﬁhc AlibodiesNat -

Bi ot efifse afshAIBhries hide RO uSed\{% eneaate humim 2 gdrles Z‘g‘n H"é{‘%}‘&maﬂé@ﬁ

ve, Or..noni nmune, anti

w&z SEEE"H &R ﬁneée%fef’ @f Rivpp qulgm]mj?rga(ﬁarbqs SHyden, Tr@dnBiotech
P96, A& 236; Griffshsar al RMEBA Je(1298)1ET2¢5; Shdghan a\aamiatabibt&;h (sgg@m 4889;
Wies ep 0b8Y &3l 8P iy or Q@ﬁm{dng 98 érrl)m i u[;}{aneség\b ge%n eg% it%galgg a

h e ure Bl otec
%ggtg%qﬁ%ﬁ?éal ssugs % Q;‘th Ilbg' slaru) cgruaerrcmllz gveﬂasly)such Fﬁmydcped ;
e Wé@éT?CPIB}O@MH@MOmme (Vapghirt eed. (196Y Nargt Bigtech THE09; Knappik
etbi 41999yJ Mol Biele298:57). yHoaadr, m&@loa&l@e 1Evra9£‘s h@«feﬁdni?édtdﬁéersuy

ant i bgdi bRy tg [dgmy%“&)‘%%tg’?ﬁg ét?g 3 tlbocfle Eom a%l e% p@gd Ty ?stimportant

ll’i1 |soI at i ng({qe?ve

SEFEEMOR “BPo4F GRISPIA Py kiR %Blelr wapity ?ﬂ@?ﬁdlas frojtprliggery is
@egené@mﬁg@mof elibrdne the ¢ffidengyfof priviaction inrbazfeylal cdif@d the diversity of the
Bt dry. GeLREYs., Khappik &du G INIdR BidL. @195@ @5@57' e sLElFkS 11195}91('&41&&(1 by

géfy(gél‘lé'l o[“ {&uﬁiﬂor&&e 0 1mp (?‘E)a r ding ogg% an,ggady ﬂ?ﬁ%l el bzngm%lrrotflﬁ@d the

PTSEPRet§io dogse @F‘@%ﬁ%‘é‘dﬂ weqalrrelﬂs&me Ehigijed tbe prtibaly otantizen Whdiag
dogaip fypetopetly foblbdl iERges9dn chdte uﬁfﬁvbcb@ ehyitatly redifidet 1§ Bhs Q'tﬂagdrﬁ& of
B @ﬁz@leﬂon@tﬁﬁimtega@e QJa@s%FcH&%D% esﬁﬁegp lgqpaﬂsl Blm 3&'9% r&Gé &33,

t i nhibite d [
RSP S ot i o ket 5,
SB{JﬁT}C%g%l]C Grmeai 1dgien s prfastenimemiovisng fion bragier folging eish altiBsly pHage libraries
drapradscedin biclhml &y, f ace of t he vari abl e/ const ant

i nt erée@e?aﬁn aQi[ver?et 1b%1§ Xfaglibg)%%e%ggggfg Ef I}glp ein isalgﬂqmport'a_‘;mgolauOn

gi%tjomty @gboilj‘fg dytpragiep git&dlveng§BW gmignd CRRs havepeenBpnglated using a
va@lirtyrpf apprb@HeE) See, RY s, TOAUEEH) Natifd Biot&R.qR06T) CI8: 9&99& REDR3 regions are of

ihtkresne kacaﬁs@ﬁéy(bﬁed afe f@m(i l@ﬁ&tr&fpatla {111 aﬁlfg&\’dm%é‘ %GR8 fe Bﬁs%g &L heavy

e |libraries are produ
Eagl{:\g} Limn el Is‘?ue"@@n&/engf“r " 8“‘8?‘3?(3 rse library of
ant | @&aﬁs Be g sarepdyiversipt by ehnqlvguzpng EDB ragignsiosthalagadle heavy and light
chainp oditgaM 20 adinfho kS hiatich aitiod. it h'hsgﬁbuglﬁ ﬁnit ﬁdutg)éll 80 bk chds &duld result in

al-}dréérdﬁérh@%f s\%uuaes qf s)ﬂx@a';ltsalntgbo&% IlldolII;]Crelan@ the chance ofd ?ﬁenctg%gg\@@}/an?@files

vari et

( aIde Pg%&fﬁ‘?q%é]g%) YRI&P’[RE@J B{umz@@g% 15?@ 95) Spgks R g thmunology,
1EERY0 (VG apdidawhing RBY. Mah tBeiogss 2261880 (DL, because t hey

of t emhery h@vefal@d-ﬁagl atté?np@ & b Hl%‘it?b}l r&tr@ﬁ}lg Y Ellauptyf g}tq}lo 8

vary greatly in size,
“seq ulgﬁg%onén sttorrﬁc 3‘1““3/‘18%'1‘] 119 “‘“’&’ pratnsaipeties| Sepy
G@%‘bﬁ‘ Hensel GHra/EP3) 2% I%y&mmm & MplgBiGIIIRIP)e2§5:6T Hodbved, fhi@e
anegpts belvt kend eyingyucedschnd HaG ot vedhAppRSd ikl SdyRiGnadd dnd gugnt@amfe%nner
aci ds at each position. It was thought that using al
20 amno acids would result in a large diversity of
sequences of variant antibodi es and increase the
chance of identifying novel antibodies. (Barbas, PNAS
91:3809 (1994); Yelton, DE, . I|Inmmunol ogy, 155:1994
(1995); Jackson, J.R, J. Immunol ogy, 154:3310 (1995)
and Hawkins, RE, J. ML Biology, 226:889 (1992)).
There have al so been attenpts to create diversity by
restrl cti ng the group of am no aC| d substltutl ons |n

P— g, e o . o o
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ﬁ VVARYOFTHE ENTI ON The present invention ovi des
SEREI1 N1 284 s and pol ypeptide sequences. ‘

wonasanssh W/dnt EHH-EIFES! provi des anti bodi es capablus2i024662

bi nding to rodent VEGF and human VEGF with Kd val ues
Vorsegie Aivergity fnghed DB resioacthil minimizing thy nemter of aypisdokcie clofiges has been a
icieliiénlgd. t i Ng t he binding of VEG-F to a VEGF receptor.
According to one enbodi nent, the anti body is capable
of binding to either one or both of a G y88Al a (G88A)
or a Gy88Ser (GB83uMmMARY O¥aEE Rty th a Kd val ue

that is within 10 fold of the Kd val ue of unrrutated
huma-nTl}é%@Eent IMOrp[grmgvel z{llngt%@lgg ag(p 0§' gc&eqes (?égt lggrgsent invention

e capabl e | ndi
e R e S Bl ey B e it e 260
&Pt eaclevabya prd lade eapehfe of imkibitbistttie higdibgvé VBGIid b NBGBEceMiEGEccb@ingto one
Hﬁﬁﬁmélﬁ,(ﬂﬁﬁﬁt{%dy 19%@@61&' e | bil@ngl Qei@ Gﬁefbﬁﬁom%@&?%s%rﬂésskhﬁ 6@888&

K I n
R B BN o Gt BER LT P e ie o gen
6% not her errbodl ment, an antibody of this invention
bi ndsThy| E@Ent\l\nvédﬁor@rd(ﬁies@ﬁubblﬁbs X ae chpa@dlor Bib@ﬁgtto Anhulvhn YHGFAR a

HEBJS@V E(hﬂﬂﬂx%lag&ﬂes tﬁg Qre oL les-g Q@zs*&r a?é’]ctapa IQ er r[l%)&tlg%th(?blndmg of

%&yto nt i bogl es that are capa

a eceﬁtar 8001@1}:1% ﬁ) é?oﬂxsngb?ﬂ[neﬁtdlteﬁ(d@@p\araﬁ@/{ TS According to
msrth%f ﬁP‘ZPdetﬁ’EﬂﬁrYaME@O VWM d leksd Avcatding ® atdd@t ensdinehOnMaibody of
{hB $enftiChindd PECFHXA D KEof@h mbrb ﬁilnha'b&u't ﬂgs/l tohrﬁ; adkerielh El‘gut Qho pMEGF

to a ( | n. angt

ant | b’%ﬂg %seﬁt gnclglg(gn%[so %r ovides angbog}ﬁ ?aar‘en capa#yls fg)fnfjlﬂ%tlo Blﬁxém XJFGF and to
BBER T W%@é G@%%wtaaﬁ of BB EGH tvifiKd valyp sttt 4l Opd biessand are
tahapte ofiptabitin@hivbindilget $EGFAC L OEGH révgptdr. OIn anvedeaibodEOEk #8K3dies bind

@A hakkh VBOEYd Bfeitleins oribBN Biftfad AR EOm
fo‘Rl(/IoPﬂ nd| ng to human band/ oroﬁboitzsgA?}%é%gbrﬁ@ s gth%cpﬁl?u that

f 0 M1 S"1). According to another errbodl nment ,
t h e dﬁ:cqr(gltgéo gngthex ergpodimentyp aatiffody0of Niis Inv&tids) has o Gredi,M Gr bidling to
hogibn @l atnvede VEADadism®nt mord hEeMO B/ ﬁ&c@rdﬂr@to 1Qmd efbodlMRfcGhe on-rate

1@ g—@orMoJe ( § 1\/1) S Ly, Aé‘c\'&«ﬁl{g% }annstﬁ)er Qllﬂ)g& gF)TIpIQitC 1s?ﬁ5] or ng)ﬁg,l% d\f S,

antib CS of his 1 nvention con act
he. (BrSTadtpp i tmapiag: bamEioriey: wpamB st il of
QtE Eprfacesren @p@irqqrg) of 688 pirae YE@ ridochiding mtapotifehenbadihdnt) @6lin@iSodies of

t6i intdafich codnVi@d3d thad N0%E Skle At suleRS §ez¥( ﬁronzg %d%g oitharﬁa \%‘3@'
&é&&&?gﬁ@ an@lﬂg @mtgogi%gnh tthre grq%n%dles of thls 1{1venti011| céontétﬁ F eps %H?qusof Slf total surface

Acco anot
af%@ﬁff%ﬁ?ﬁ@% hl&l&ﬁf’%@i AC@wgwaaWes@%ww Hhe artibyidiag of this
igygntiomereta@ feesahag &h ofStte i) face fired @8 Bst0f:%) brLows Br IMEGVEGE. Such

M@Esq}e%&e&ﬂ%’cﬁﬁﬁé QQEO&HQQQBJMGF the antibodi es of
ess than 1% of the total

this i ﬁ{}‘

sur f ac e ar 4} Oéfﬁ%% F&BW@)"”UP‘M@ B SCFRrbatie VESecemyd KFt-1),
VO irgsentr é@té}%‘b@lefn@lbtaﬁ |y capabl e of al so bindi ng nouse
VEGF Acchbhithg Mokarenb@i@al, MlandbSyReinis Mdnitnt&8icil HOIMH mlngV%GF

Acgora{ré%:an&ﬁe? lPo%th%]a? an a%%q:ii o? &% QJvcnP%nrcgr{tacf&gS %5)(?; gﬁoh%f VtESF O{?féordmg

rece to rece
g‘[‘%ﬁ‘iod‘maﬁ OB {pis érventipp "Qm‘icﬁ\‘}hé Alsihelit ardaet38sdoop of Huan

m hel i x of VEG-. According to anot her enbodi rrent an

ant i Q@meg fo oﬁéymﬁodknqé}(tedﬂtaﬁtﬂ Q%E rr%tlc’ba EIJE ?ela%Qe afﬁm‘?y er of ]b cagable of

Accor her e
N TR I
Acepistins &t andihenerrbodiEEE-an apihodyrotithis g vanontmseel @indxdithitynds is cgpable of
céﬁfht:lin@ etymMod, Qv S, bAAVIEBId1 M hnd @86 sr@hdh VEEE, qﬁtcf:dr“gtt(y anf)tf?er;
or is capable of contactingsany one of residues F17,
ML8, @2, Y25, D63, L66, C104 and P106 of human VEGF.
Accordi ng to another enbodi ment, an anti body of this
invention has relative affinity for or is capable of
contacting F17, ML8, 2, Y25, D63, L66, Cl04 and P106
of human VEGF. Accordi ng to anot herenbodi nent, an
anti body of this invention has relative affinity for
or is capable of contacting residues F17
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and Y21 of h n VEGF. According to another
antietNon®AT2R 1 ant i body of this invention ha. urt her

wo ebawstoi 2389 @ it I Binitor i s capabl e of cont acPCIASYD%024662

of VEGF. According to another enbodi nent, an anti body
eMmbddivies, an mvibdly bialis ikastioh Bds &lativeaffiaikyf foddk & yapib&rof ®hitadtiBe residues F17

Qm l)ﬁmHZn \ﬁa@%t Q&Eﬂmﬂé}o Mtﬁier%agodl%% ag l;{n {hly gt%ags:ﬁlveFthfl P]as further

Aﬁ ‘:rf%l 6’2 R enbodi nent,. an an

R SRR E C?-Pétrlea"cf Fpiachag Y4541 YERE dpcoging fogn«zsfgpeawpdénw an
cutyodi of thifiy vehlicd has YdiveaffahitV@ir iy Faphblermfcpnie@EaEV 1846 CQ39Gintg VEGE.
AQcofting Ecﬁﬁ&l{ef &thoahoei 18Rdy, of BR maeﬁﬁéntl)x@sq&iat@é afttuﬁur §)r or is capable of

cghYagth k\/l? ﬂ Yg?%ld @250 Hb an QJIE(I}PO r}.c%dma 10 r?&?ﬁfeggd n%odgnefltuzintaﬁépdy of this

nent | oned
STers e meugaﬁonyﬁ et anpresf any ¢ie &f therihavprmpntipnefheppodiments.
f unct inamaiherepbodipR, a6l @fibddy &réith iherion Kis a GGG deQ iRl Rerein.

Q&@&leé{ﬁ% embt:cn'renf h{pfﬁﬂénalgl%htoﬁemf oagﬁaé)g)j accorrgimg Q)ttllusgl%%%o? includes

hi S 1 nyention I NC
R s X, gt et et i BPeser piaph an nibody
fegpréing to halinventiprt imghdespdfsidan P14 atd 18fod jurac CBEHR iAagrding td alfirGer
lediboRiRkAL QK fknBilohdl 8&&5{)3 Bﬁﬁdhﬂé& @e%ldll%:g-l?ﬂaﬁ}ﬁané- ég) o@ﬁunﬂﬁ”/@(ﬁ: Xg%mg to

A?e%QIBOqléne%f tBeofunc?on%} e%to?e of an C?ntlggdy ﬁc?rdlh%_tg gus éwarmeygc?ug?s “ﬁ’ﬂ'ﬁ‘éﬁ” and
St e 58 8l RS BATG B8 FPRAt PLre infehD o el . MIS and 189
effiuthoPEGHT Aceandiggng onb eabpdifent i eindtignal @itdph bfSin hodb@NLckBding to this
hrﬂ&lhéﬁ%ﬁldé‘s ?e%hlgyﬁs YE'I Zxda{agjof M]rﬁm Q’EGP u&@c’?dl })élf'oq:ﬂlrﬂlexi em odlment, the

furt ncti onal e 1nc

A S AP R A S
aiaprehafipent the funtienaf apitept indwrisd reséslods FER B2 107 25and @Atof toEVEGE.,
Acdtnpliod Gurthd etitdbisnert, M @At HoRMNepitbpe lnﬂd&&eﬁﬁ&' Fi&fs,Dld 2 2ds,

6551 I9\{2é010f510§ }/ g%man '%E rA(%Ico gﬁ 9 an tﬁler emn)ocqlment 81u glgcuonal

mbodi nent , unct I.ona udes resi
mt?pe 1@2&35 rew 17% Q2E£(§5 Qﬁﬂ Ii_glﬁ aul ofﬁlﬂlﬁiﬁlﬁ/ BQEQx functional epitope of
Ao ihodi apggrding togis isdetton qaa inblvde a endbinationrenty, of thh @sidiuddelbdied Arath the

epiplcesiink B U AAS ER28lYes Klfd P63, IY6%1M81Y1%§’ Idlﬁ@ @8%&9 Qb4 and P106 of
nbodi nen

Fuman OEé{*E g:cor(ﬁng ?o anghep eqnb th? %gotu&rﬁl gltog?l_u?cludm@xduﬁg M18, Y21,

unctron e 1 ner
Q22 Y2545, DESgao. 1\1 183, %@89 Bl 634 agdFd 060 Buran VEGU man
VEGF. According to yet another enbodi nent, the
f u n ct Ac@&éﬂlg tgaﬂe E%@imlﬂﬁl ng ngﬁ)ﬁy & ﬁl§sl %%E§n %\Z}P ses%%DR% comprising the

C t 3 X%z urman uncti onal

ep 1%“%“&%‘“‘8?“‘ ﬁeq'éeﬂ?e B Xeftelorielg to this invention can
i ncl waés aordonbi nati on of any of the residues sel ected
fromxhev gnoup consisting of F17, M8, Y21, @2, Y25,
K48, )E)@S?P 66 MB1l, 183, H86, @9, 191, Cl04 and P106
of hurfan Accordi ng to anot her enbodi nent, the

f unctfsérfatr A epltope i ncl udes residues F17, ML8, Y21,
QR2, ¥2ForKd8d D63, L66, M1, 183, H36, CBQ 191, C104
and B@QSG,[(QfF hurran VEGF. According to one enbodi ment,

an an é) h his invention conprises a CDR-H3

conpr |c§°r '&y‘f e eé BARPTGEG (e 2URTIN Bt soppdsei fIRIE having a contiguous
RAN2FAKNBIKE KK TPRMGeveieir Xi i SYOrF;, X2 isVorA; X4 is F
or YX2}§5IBISV&otﬁ:frhﬁfropﬁ@xciarﬁmﬁcﬁranep\ and X7 is Y or F.

Accor)gl ngyamn&%%p h(ﬁr enbodi ment, the antibody further
conprises Havi ng a cont i guous ami no acid

s equelitElingiorpianeiesr eppdipeaf. fe gugibadystl furthes pomprissy a GRRAEIhaving a
foygpw phiodicid s@ynanceX 85,0, wiRith X5 i s any am no acid

resi g8 any Qb gt 0 et anot her enbodi ment, the
antibody still further conprjses a CDR H haV| ng a
contigous am no acid sequence Xi X2X3ZI H, wherein
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Xi is any am acid residue; X2 isYor F; and g3 i sWr
Ipoclve@émP?m?ﬁg one preferred enbodi nent, th nt i body

SRILE

Mwoaoashezssetrp if Siels il CDR- LI, CDR- L2 and CDR- PGTAS20@my24662

one of the antibodies of Figure 7. According to

anot h&s is&pbibeidnent, the CDR-LI is | ocated at
appro&sfm\t&ILy resi dues 28 33 the CDR L2 is Iocat ed at
appr oxi, Im tne! y fe t i S

| ocat 8¢at™ app rpe eﬂ“eg‘?ﬂ‘ﬂ@ e%mprﬁ?féllﬁrcgpﬁé {OF-L2 and
SBtIR ef anpofg eﬁhq'pgq-bpdlespf@gu@@RAHormngto lthateatlodinfent, the CDR-L1 is located

apapprahamehtraldyes b, Helesr-Bis @ghted Etﬁﬁ)r%ﬂ?@:mk}&s !sm aatn@ﬂe AbR-L3 is
%B&%&lgﬁ'@)&%t&y rgs?dﬁésqyﬁtis ccord5 n ’to anh odir%the i %Il alloﬁaéed at

| ocat p?or oXIl na ues
CO G refe: 1% RS Gtated t h@f%ﬁlﬂtlﬂb BelgrecWriprandthsCDR-L3 is
tide@edfat Zppreiveatdky res@igés O $00@ f Act diding@bonapré e elhoditnbi tHelantiBelly comprises

@Btﬁ‘axpé%gﬁk re%fonstohﬁe @angl;lodﬁ Bt bg) %ﬁbot@%g ﬁ)lg géi Flganllabgd}ﬂ ﬁgcopimg to another

ri ses
PRIt S0 00 e 0T Bl S g s gt e G
a?HdeéidW“?H@bQBOQ@Céﬁﬂmwy or the G6-31 anti body.
According to one enbodi ment, an anti body of this
'nggp{a&scg%ngt%or@@m&mmeggagﬁ?%%pﬁm i 8ion & 81 anfhol i filing:
X1X2 X8 L1 cRpsisiag e contisugytjamice aaii %squawyx FoXshcibeein:
Eithexlaxchﬂremélanmmabmth X3 and X4 are R, X5 is S or A
and (Bjher,; 6BRLRMGQMRAN, gt RY @ contiguous anmino acid
sequegce )1§JX X3, wherein X1 is Sor Aor G and X2
andX 3715 ahy am no acid residue; and (c) a CDR-L3
conpr 51 AR e cempiingrongntisey mminoact wausese hkewBXinX2X3PL,
wher eXiis Sor Aand; X2 are any am no acid residue; and X3

is S ﬁ{and%(ﬂs%&%{rg'a&&e&&%? Qne preferred enbodi nent, the

antib rises the framework regi ons of the B20-
4.1 aft CEP&‘J;? “BPPribie? BB R B Sy AX el frlerti

anot h¥randfriges diyreminp acidrkpaluapidi body conpri ses the CDRs or
t he vayitable regi on of the B20 heavy chain vari abl e

regl ORscor di ng i men] he X X2X3 of

o B0k el BB U o e e s i 20
éi‘ @“Myo’fémﬁﬁ%‘* oy As e&%}gaq gjher embadimenh e ansbrgpetimmist the CDRs or
thi gri@BRegich of th> H20 Batyehirttarialp Pigiox | Atedrdd gYo 4G EhREMEE thd X, X, X,
thl% c@@lizhs?endo&d bm@bmxmvhmmmmmﬁl sl HEBrm Do qmther

a xi mat el y resi
mo@‘é‘en? K& EOF Icrf ?’ﬁlloc%t%] Pff”‘t’f’éafe yé?‘?gig“’d Frenie C ]?]%;Iez iippateflpt s

presimgely ratldueﬁéﬁﬁé xnidrwRym isdeshiel peapp@Om8Qy redidues ICBDR-AcRrdirg to

hrom@tisbdiaknt, AR UDBX 1 HBRbRkYat E}:@ﬁklﬁ*hiﬁ}sreé&e&r?&&33 #EDRPL is 1ocated at

%lhﬁeﬂ’ I%SKIu%%atS@ gnd%e C%%B_% QS)&BC%Q’( dl?a T ox1m ely res(led%eS%‘% &%ﬁ |_|3

o contenplated is an anti
sequence of any one of the anti bod| es of Fl gures 7,
24- 2 AlmyohteBuplatdBis awdnboqmcbromiahg ACIRAY sh@Enc€@ AfToheSdf e anflbodies of
ﬁ&%‘s H2426684 . 433nd s leIBert: n%%nﬁﬁiz'aﬁl@o@)(cﬁ B¢ the same

lated 1s an
ant1 {)F oan I*j%lref % % dm(%1 91 4 {\Iﬁo coatrelaézﬁed &HA gl}tlg({g? f.?&ct(aiffrogl tl%roup
%owsrlesof eﬁ"t o afyibody a BZQ)SG%@@ pritiody, DB broiekypntibyXBS! adESrserigsantibody.
Buithdr, aothgr satibddyadf HiSinS@fidn@San arrﬂibd)db Qﬁhﬁnsn%ld Kidage reglﬁln)ginp 6ile of the

ﬁ@ﬁoh@s%@'k’lg@écsﬂz@'z&an gy%ntl on is an anti body conprising a
variabl e region o éﬁone of the antibodi es of

i qur 8eoing (9gne prstered qmidingn, theapibgios s otsniisn are priéfeissdbed
rewinbidintrestiods rdtivethauptodivattiredy foidm 4 HybrRloma v exfibdd@dm ak Mtibody sequence

SHU IS RbEL th RY préf&ﬁ@momﬁ&t th@?rytlﬂﬁg Binds ARBER \tmtr]% d value of o more
produced directly froma hyb{ doma or derive roma

anti body sequence



froma hybri . I'n one preferred enmbodi mentg the
diethepdB20TPRh to hVEGF with a Kd value of n ret han

Fwahaostor2sobd it Halid® % han about 1 NnM or no NMDPETAUS204/024662
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about 500 pM According to one enbodi nent, antibody is
dhaprghae € hidmalmogititan o Y nMAE 60hdk tha) abodt SA0YEM. bketfordmg to one embodiment,
m@gHMB()cloﬁahﬁmlﬁﬁ} |/’Qgﬂi{ng to> )r/lahMb'i)Jhmélp GG ! tll)o%é% g g]g%eXl{ic

cific antibo nafurt
(HTUb?‘Hée% ﬁv‘é‘i’?&’eoaﬂubo‘fyﬁe high affinity anti-hVEGF
ant i b&dyfurthey embodignent giskelifventiof, thip higltiffind}y 4n6-hSEMEGRboflyr i480 @apable of
mmﬂlné'lbl WEGI?&ME?lm ﬁl&%ﬁﬁl&ﬁnay\#pécré?b e Kﬂ@hlﬁé@ &nﬁ%@% bl lgastt\&@ﬂnn ten-
e R T K
BIHY WS%lfqr HidrEbesse ek dipgnesrid 4pd heresbutic arfpliations. Some of the
purtidglies nieadad for tBsparcCie aSe wadrdied 88ngditaa@iQsin aﬁug@d'h@ the immunogen. The

tréglﬁtﬁlﬂ%y&i ﬁ:nang &kécﬁé&e&néﬁ%t z§%§e b(?rrdm g) c1&£] tog%r%aneantl en, it may be

|ntheI %%t b‘ﬂ{ér (gﬁ)tlc use were ner a a
target * At A 8 gt °f H& ATHITB & Bt humppwareed bt dgrfeund herein
e P@@ﬂl}ﬂtlmcwgly Whpedd wshudepemuehis dng iniwhigh predithitaBstudies of the
biitiply g to$>§)&ﬁieﬂ ou€ Al e)(anip@ 1shﬁémpV]§jﬁahng@®; thé Avam agﬁ)ody{ﬁ& for

Itr«?a§§g cgjcirse 11¥r‘ﬁe ‘@stastmh’n a?tlibg had a sgong#) Irl_Fcf_ffo ftgli m;tn Egg% e. K; 1.8

from a_nonhunman
BYb B &Y fog murjsg P’F%\Vﬂs a?SPl?bIMéqO@iufqﬁéexn@ﬂh@mmmmﬁ is
one i Jnowhibredt tdpr@idbdies e ghthsit bidb@ss @hpdshgat@ad bld 08t DR in its

U RialdEiomahs! Jvlﬁfém%tlanalﬁ‘@Dﬁ )&ﬁﬁm;egvah&t RS B0k f‘lt leagglr:e solventn aécesmble

antib . used
B0 gt R T i 5 e g codon
Bt ﬁ‘Hil “fli‘@‘elﬁftfeiasmqq%f fhe pipn peidyendgE@By (e noarande st arBtargdvhning foids for
avhefpbsitiodi ¥ kfiodh arfiibddiy %ab\éﬁﬁﬁa1ﬂ§a$heldﬁt&bﬁytnﬁpﬁaee 4 H@.{vy %d&ﬁﬁlé &hain
@fﬁ%ﬁlﬁ@ Btsleaét@ 2@9&&&8&%‘ séclectelgﬁlo otge grou ons1st1h% of I&BlétHl H2 and H3.

ft5 bodi es are synthetic antl 1 es” C

Pty By iAo FPripiss LB 8 Eheea“?@dy mobi elpogieys a
tighechgimyarizghietdor@DRyhivh nqupliges leysat, 2 arit vadenti ADRs sektel fio tateroup
l:dﬂﬁﬁﬁgdﬂOBREQlLyﬁlaij accessi bl e and highly diverse anmno

acid §t|on eb nthev nt. amno acid is

encod“P g {) ESGeLE Iélemm o tolad ’éOf Is inyerion g luman W CH apdagpdent
Yk vt aldﬁéedéﬁfuﬁd’“fé‘e‘fs de b’éﬁ@@@’é’dﬁ Gy gl of Fhe VEGRhindiomologts selected
fgneth¢ @eug ednsiging of unat VEGF-B,0iimin VEGF-PO&i hin@iPIGR2KNOWN

ant | b&@&dlﬁé@& 6n@-ﬁlef€rreg Qt%hlﬁllént aH— ﬁb ﬁﬂ&f Iﬂpsqgf){ntln?l}{is a com?ma%oriof three

IIlavyf chai n.va abl e donmi n nprises
G morrotipy opre ol e (ﬁ’? m@%?&d ?’?P‘B‘B?“@dACF‘F‘B‘?ﬁ ¢ Ppeihey prefgfment, a Fab
ey ‘§ fhllsﬂfg engipn iGPRugafed toiPagent the B inclersethelratilifeyf hdieab ebody.
Sdating tv adeipaldhra eplevaBien, tﬁ‘quﬂ[ ib %@p@udé@&ﬁpﬁﬁﬁg el dRudd: Th e
ﬁﬁiﬁlﬁ%’c}tw i8R DAY Eme, qu QrEJaodles (%thls I%Qnrélhxf‘P L& Hom IdF, VEGE-

whi ch conprises at |eas vari
1YECEEd fromthe group consisting of COR LI, L2 and
L3 ATlearvelitiprcplsb proddeaini@ed of sRaGl MEVEGE a@iBodg irbrh b)mﬁlafy afsynthem

taﬁHbSdlels PR 0¢15] gepérﬁQ%tha%mf Mﬁgﬁc Qﬂ%d@s l{aagg%rh£:51gi¥5%erm§/ i at

not i nd
Tl iRt bé?"gf‘%ag R S BSRarts By ters Pttt dy Pt
éom §1e sqnlvlnfgrswﬁd Pnipgthe BREHT) thdteresainV BEE G- iDpbagizthe b in a
ReEon ith dAGAMAinBlgs bihei Rt WE@E: & arc&{zlenﬁmloﬁ'én{%aﬁ 0. 1 ﬁf@ o 1000 M

%tcb nggl}{g bu]:dgL Rat caﬂ%?urj] Io th% li]ow g’onc?éntga n o% 8 targeé &E@ a}nmglmhgve an

or, nore J%I one o Bove- Ment i one
A@Eﬁ?ﬁ@ﬂﬁﬂp@Mgﬁﬁﬁﬁer enbodlnent a Fab anti body of
this invention is conjugated to an agent the wl|
increase the half-life of the Fab anti body. Accordi ng
to one preferred en‘oodirmnt,8 the agent is a

pol ypepti de conprising the sequence DI CLPRANGCLW In a
preferred enbodi nent, the anti bodies of this invention
do not bind to PIGF, VEG-D or VEG--B. The invention
al so provide a nmethod of selecting a hVEG- anti body
froma library of synthetic antibodies conprising: a)
generating the library of synthetic antibodi es having
a designed diversity in at |east one of the CDRs; b)
contactlng the Ilbrary mnth hVEGF to forn1b|nders c)
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affinity of 3ut 500 pMto 2 nM Al so conte ted are
\Iprhelnt B20GR1 synt hetic antibodies with i ved

Pwoiomiongssatl.i il thiédh # hVEGE or,to VEGF of nonptmmsenid/o24662

speci es, -or both. Various forms of the anti body and
var i antlso colieiphed aravagancohthesyphett adoodiey vaih imprdvarbindix 4amliRs to

t hesc@ant o b’@dy ofmaﬂ-lﬁlﬂxﬁn sgééiés Q{%o@ {’Mm!]s f$n%£‘&'ﬂQ ar%%d&l ha Q¥1ant3 thereof are

ulLn constant " regi o
o?"“‘g‘ﬁ"l*g %[\fxerglg 06) ?x?xg)ge e zintllzogy %utanbmapgﬁa {%1 Ing(-l"ef‘mef%(e g having a human
Fimupstohiin eonstinkyegicaheriabadipdyireaent (cgenFale Flabbe Fetermit, hea
d ﬁftlaﬁy Alhemiyab Bbeled WiKDRied tivk8Mel ARmEbISA du d sl g aﬁl%déogﬁlgated
COR MHIBLEHhuVWohhuf %&ta@g QpARAZ omound (such as a

cyt ot oxi c” agen t herapeutic uses for

the a Dtagrbﬁid ¥nd &Heﬁpeﬁ@ﬂlﬁee ﬂspdh&tn@lﬂ)dy z’reﬂ:oﬁl&ﬁﬂa@:ﬁ 319 B@%kﬂ%sﬂc application,
%@glﬁn&ﬁ} | oggés a#@g%d f‘%\é:t%%{é‘%n ]LhQ é_lrgs\énce ?fz p)ﬁ)teglf(} 1f1tﬁrlesé?,oglgxi_151ng exposing a
éﬁ?ﬁﬁ?ﬁgﬁ%@o EXpBEE Agpraeis Rifiswibaty e prdeteingie birdizr thgpntibody
trdgntor tot serite. For dfidge, dnihiebod yrovits Akt comptiing Bt SEFGHFAG: and
lﬂlstﬂgﬁ(ﬂgfolqjsmé th@dn%@lsj rmft)a%o mét:t%tprotegl the s arrpl e. For this

use, I ON FOVI it conp risin t he

o BB s b5 MG et HEPoTY & vector comprising he
aveleicaeid] yptwtla Areraply ligket te eontrd! brgueprenit@prived Bidost @l @amtibrond with the

fvettot; B Bdst Ol EMIFGAST with 80 Ive'dtb@ ﬁjprﬂddﬁ ey b@du@iﬁ th ﬁ%%ﬁ&sﬁé@lmnﬂg

mthl)@ 93?“ thefthd/ &5’1&9% dq e]rxr? gshe% anrélgcggongﬂ recorenns%the aéthbedélgnutant from the

tiona era
%&%’éﬁﬁl“i‘éé g‘:fﬁ?méhelli‘ﬁ%‘te“ P medivgsf or med wi t h the vector;
a hosThegwtriontatsasfidss avetipastitntortBinyBeinttodly ad PIhBHRSSicAIpr
QJC%UI@ I:aﬁﬁr & Iaiﬁlelﬂ nhthQ:Qﬁém&}ﬁ d? [hlex%ﬂeﬁg uSe Wl el Enﬂ%a} % l}%)pltl‘lgg({ Also

acl |.S.eXpress ed
e R G Sl eE PRt B g AT B o i
Frp Eqatingan 1ndlﬁa9?ntdEFF@e‘( herely. Thegpmuotidon haydirther edrppriesialsqcond ghereapeutic
ngedl Isusl:l‘i’)s a clethdripe@figedn cROIGE: apdnOdf hldﬁﬁ»—m@w%ﬁﬁﬂ@ﬁt' tion

conpr Th% hxﬂ&ﬂ&nhﬁ'th@gkkugég g )ﬁetﬁ'cﬂ(#Or ﬁ‘eaﬁ %,rn%%%ugom Crlésl %ml stering an
arn;r or | uent IS conp % %1% n]l

PREPE it P fitatopio B rmmeb Ty b Tipaes be
minkumag wivpeshp k- arewhi sgitabli for gathering preinica ttal dooyentdé. ., mouse or rat or
podity. PdPhdnilghadhantoldi 1Sy bé’ﬂéﬁﬁl;' {e@ Nn !oﬂchJQ? stlRG Iﬁ&tby{ljlﬁerfag fréna

f
Hg;?dgxlctﬁggﬁ%%]ted V&-i)trl thg £n§?otd cr;}gnte?ers]t fn f)rbere{n odlmentbtrgﬁﬁaimg]ég%sugeéla%%oal or is

e Rg oS deydoping ebﬂafglélﬁfgl%le?f <%s=, Pah%%@#mve@swé Ut ¢nie spagifisretmbodgnent,
mym@hbtm raggretidctedfronathe gadup bonﬁmgg o %&ﬁécﬁl Ak Nknal cIlh@rcmoma ovarian
EdRME I&Bg QRrerd 4k Erhlﬁrcelﬂﬁng\ﬂnge? @S@L&E&&th)altle r c‘iurciﬁﬂa a\gcﬁ)or%refmc cancer.

ORI TN R
leérﬁ%éampmthw@m@elv Heltiqretiporiaiby. ageriwinded m@nlmniagmaaluon a@d igbeosds. In
pohdrahiRdist i3 Rla@mdl @be Gt birBghg BH:E 6 id anhs@(%% de{lia%ﬁg Rledetha (e.g.,

t b
gngge%‘ﬁtass&ﬁtegglﬂl bﬁBHFﬂ?olg]soz{n 5 xafla as(s?orma{a 91 sErg or a cere re(ﬂ cbeglg)a Ex &Pother

OXlI C 0
Ry IBaEs & et CRRR: ﬁ%ordf sl deielopi agisorda e sekitfrom the
grovg caittinpaahpunpifoid arthrigis, @gltmmatdiy toRe disdatROeki0iem biscitek, fﬂ@)rlasm

ARG, aite‘ﬁal%%fus@l@r’oﬁgsegsfs YinP4nd ba%cr@a‘ﬁtlsr IA§JSrd91F toql?o\thng e%%drh%nt the

abno ngi ogenes t ho
AR BB PR ok S DRttt e o v
YrssBregerobrysticpvasiantisesse @@Dle endemptriosioam tirige firadspThe amount of antibody
QahBiesd Will @e ﬂﬁer@@h@ﬂﬁéﬁ%éﬁl\/e dﬁﬂﬁh@@ lireat ﬂl@(ﬁ@lrdetc ﬁl dose CRNFHLNQIMRs, 2

\QM&Q}I df @&es%@t%{aggbod}J n%g ge mm stered 91e m?l In a er glﬁ%)ldlmgnt a

cancer veol ar "carci no
pancreati c cancer. In anoth enbodi nent, the disorder
is a disease caused by ocul ar neovascularisation,

e.g., diabetic blindness, retinopathies, primarily

di abetic retinopathy, age-induced macul ar degeneration
and rubeosis. In another enbodi nent, the mamml to be

treated is suffering fromor is at risk of devel opi ng

an edema (e.g., an edenma associated with brain tunors,
an edema associated with stroke, or a cerebral edem).

In another enbodlnent the manmmal |s sufferlng fron1or

o, o o I L o o o
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adm ni stered to the manmal . In anot her enbodi nent,
Serrantialé pffpct vl amgunedt fhe enttibodipis admonistdredad a Hivhigh parehtitdxealy disGder in that
aehightNinShepreBbed éﬁlb&hrhﬁdnﬁﬂboﬁﬁet df @R nviQod Jse@tﬁtfor @eagrlg?frfﬂ rgrgartor)l &

e e I nent
Ao R EQMcrinch e DASRAES SR RTRIE CRath it gl P o
SrhtiHBodigs degved fam fe S6 veries elinthediesiorihy B0 geries of mebdiag dindbodies that do
apttiwsd abireghtion bV HEAIaNAID n Gfehb gl oDl @& as BSPRGHR Jf YeGhafBodies

Qfe pﬁﬁ\cgl\{rll)ggéfﬁol ?Qgéuﬁg‘l%ﬁia%ﬂgtér? ?Ig g O{H Ehsetase% A&""é‘gngg Rn{ﬂ apsibodies are can

%T’] a{l Pedléed%t{)e r%aaﬁgc&regﬁweéiﬁmeptdﬁ treﬁung\;E@ﬂaWrm inpje disease. A
ag9gna tatissuffdregivw] of 8 st riskifiohlewpihhreliBa oSiBiicks@iSsciited He@@ can be
atricl BOAMBSeAl s%ﬁdttﬂleﬁayéuﬁcr ajgéﬁt Hﬁﬁfahgousiynseétﬁ’a ﬁ}yl oP'd combmﬁtlon with, an

a as Accq
2D SR BleltioR b Mo BT B i i iy rsecond
Grrangutcagrniccpsrimipigpred tp @afl?“ﬁ‘@l @nsed infitle anawmiectone pf agwedicamant i@ the
désimd &igieatioA. manmmal that is sufferi ng fromor is at risk

for d’ﬁ%&'a&ﬂ!ﬂ&g arﬂ pg&pg&ﬁg %zl‘n le!lsed to un%ergfand gle IO, % l%)gt?sréogg{f?ff 2

mnistering, a secon
co?lq)o%atlon in Lﬁiﬁﬂfwélhog %ﬂ@rﬁ?p no% g(ﬁtd@ixﬂ'ﬁ, S&Fq z@ln@]ouqe ﬁlo@b mrﬂra]tummfumors
WV‘E ben lﬁﬁalﬁﬁﬁt Tsesdytibofies bridipglypepiie@ ndnibo med ikl inctBdaOarlid@ntidgng human
unoehstoestjchat viimelimdahs ro@s@reiﬁé & Qloﬂggr%ttl%’ grokvﬁk o!atgéjtlnkdr glpplanted

InB atrJa&t g’r@a%gpigterttrggmenpxal%an antn %gp ﬁlh(}dgﬁ?f HPsénvslftlmth%g antlbodles and

hé ma
F%YH?PB‘%%WPS ipysptiop ¢ag algpdhs psedid stirdy @dceaaliais nembingtpe therapies with anti-VEGF
aﬂhﬂbﬁﬁmagwamdupmhypﬁpﬁmﬁeaxmﬁﬂh&ﬁmﬁﬁgdmhﬁmﬂﬂﬂﬁﬁﬁﬁﬁ%Qmmm

tahee Js&'t@stu@§ th@lgfé'bf %Fmer cﬁs@elsés b§ Qﬁnlm%ggrqgéﬁe agtlbodles or

on-host tunors prgrltgrl’fgu‘iesm
;glanmfﬂsufga i} fro theﬁ P fﬁ"fgli' e d n e or
del $"wher eirn  RURES diseqiepd defrpip) %‘YPﬁ‘Ih%ﬁ‘t @am TyY@RemS of
‘éﬁ%‘ﬁeﬁﬁﬂ?%‘“%d pol ypepti des can be used in nethods of
i dentifying human tunors that can escape anti-VEGF
treatment by observing or nonitoring the growth of the
tumor i npl ant ed BREEFPESCRBAEPN OB THE BB VINGS t er

t r eatmgaRd1 ivd stemaio 1lﬂﬂlﬁmmViEgi%u&%ek &Qﬁﬁb&ﬁ eﬁtmsgful for phage display.
' nve rﬁéu% cor;[lggs @péu!a %Q%Es%tgfﬁ‘ Heav;p ?auy &ﬁg ol” e tm?ﬁfgflt&)ocg/ h4D35 and

ven  op can
PHFEES 19N iYﬁtE?‘am“B@wwAﬂSﬁ Cogmrf:d Féwmas oltihedfar gyfibodies.
t h is Figqmérqitpmnheahhhesofrv@m tebrpton (U2 B:d RORIS Bock VAGF bindings of the

i inbVEGE antibdads. PRbYR eaﬂ 08 BRriake ma§ uslﬂﬂM @Jé&él on can b e
| Seases

used e _rol

admi rﬁ gﬁ?‘%‘r Horvf¥ th tla]é CRAY lg‘i% ?ecélfqg'lbmﬂsd? WFF@I@@ mVECE ﬁ“t not to
%Fﬁ%l*ltedﬂﬂgf”ér ing fromthe disease of a sinilar disease
and dewerskiovs hg Cebmtlietve BOck®bth AEGR a8y RPLAHTRARS o D RDR

r (ﬁalsag lﬂn@Y@:‘Jlb @éﬂe &Eaedg(:ont%%l EF DESCRI PTI ONOF
ure schematic illustration of

v ar i ﬁgret 8%‘*%‘!“8 ‘gﬁ? PrbY)F(ﬂ]/: ipdres HEVEGPrelidastion: f or phage
di splFigyre 7 Blughatesstes of gmpaingls ghraéfisitntue VEGRAGRSicstnd thd IRt of residues
aiBidg SR refldiRd vﬁfoustaﬁﬁlt}llﬁl 256 At body h4D5 and the

f our F%@a%ggmgg\;gé\l_ﬁ bmg‘ X S ol‘l'h% (%%23 aﬁéﬂ ?gQU IrA%s(SgHitlloblatdﬁ (glgrate) to both

%@ mXEGfayrorpegsutep) eveabqei tllﬁtCFﬂe%ated fKot/E@Fand Ed eplisn.s
( FI t Figat2 9 ecngharkiDIRGF biadik oo edtes MiclehandHirthel inteve@faridnlt §r du4€|
anti-VEG- anti bodi es. Y0959A, an anti-VEGF vari ant,
was used as control. Figure 4 shows that the &
anti body specifically binds;fo both hVEG- and nVEGF,
but not to VEG-rel ated antlgens Figure 5 shows that
& can effectively block both hVEGF and nVEGF bi ndi ng
to the KDR receptor. Fab-12 and Y0317 were used as
controls. Figure 6 shows effects of G on VEG-i nduced
HUVEC proliferation. Figure 7 illustrates steps of
generating high affinity and-VEGF anti bodi es and the
list of residues and binding affinities related to
varlous afflnlty |nproved GB variants. Figure 8
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Figure 9 co es VEGF binding on-rates of and
eeketiNor P2P tn‘ﬁd variants of G6-23.Figure 10‘p| cts

Wefzﬁusamxssw!’ WAEGE ldh Bigiini sts (G8-23 and Fl t| - 3PCY/USM04/024662

neonate m ce body wei ghts and survival rates. Figure
11 dePewt ¥ Epiftedless @ VEGB0lSnion (ASLRABTd FYT-8RY d nbofatd vhickbody
me@@smgunlmagggrafted human turmr cells (KML2 cells

and sur ed tunor vol unmes over

nunb S%AA lfc%%lct% gr%%(ﬁs[ o% ggg? n tlﬁob%? éh in 2“d§ Hlmltlvg@rafted human tumor
sl HRE3 rnand SWETOvellVB@RaspdPy VB CR umirpviMindbercs nagregtiiys.

M ce Figurk IBh@Fs@EER S@regfonﬁﬁﬁﬂWEGF ok m%Ga)sn Kﬁi%o@raflﬁlce in the

gggh&hsab f L 6dsS;0f VEGE ant agoni sts (G6-23 and
3@ on tunor Ogrowth in nude mce with

Xeno gF‘glFf Lflepiei rfects O MBCT qtegenipts (G423 pnd 5 iFFe)pn Ipnor amirin nude mice
wish xenagsitghngnse nunab@r.2) of méasugd bymendr velays ovelughtdr 6Gredddht di?sd
B de Sﬁ@dr@Q&&‘ QIMchﬁe%bcﬂﬁ‘s%gs1g§x5ﬁrfor§ﬁ%hxgsu§1m§%%9&h& Ge gn%q}% 33 For

o o PRt 5580 505 1578 ey S 1y R ST dosd P e
1205 @H@éﬂ‘éﬂnﬂ H@Hw(mldtrsﬂbenmnmﬁnabw adnra m:ld caimn hawelog-dar) foi Hath G6
aldagi2B BabSTha khoQiin cSdoh aredEpreddiicdsy dRqUEl coﬁmﬂ:):G)TnM_A/c R=A/G, S=G/C,

R r 5 S 3 Th e sho

c omg G%g%?@a?gﬁ e%%%%&% Sa@'"% (ﬁﬂé ?:) REG elml%%ﬁ}“ o e
(% e gm@c ef) W@ Wﬁpq-alan\ne,@}e-rl)otguw Q@ was de31gned to encode

glgﬁygtathglypmqgﬁgh eside omn@Rs &rdehotdl)y H@GiDgle-Te@d cddfoSHaii® acid, followed by

& ASibe 4@ Stind Hﬁpoglﬁ’ontaa@rdﬁé&) % &hife of BB gEN qbihcln S(%gigns while t‘n(b e

n._co
G P R B ol 03 PR REORR wsis oo
O -8 Ereprit iy Apyisstibindidais §otealinia-taad hopolotescingpdogsviands a
eavingy subsdlulidwed by a nunber denoting its positi on

acc orﬂbﬂglstpg)vﬁig %féﬁﬁ%p}g agitn tﬁ@&%%ﬁ %% (ﬁ' Gg \&])Q%gé sha g?x%scanmng

OSJ t ere, he Seq Uences 0

ranes EWHT sﬁanf%hbfaé‘fstwé'fe@ erfogmet) to magaty I’(Odﬂ‘g %5 the Gdippged irssiflygon the
%vy\ﬂh’v e hight dc) Hainof G4 apd Go-23 V@B cither a@Bin? 3, hon@sppedisiiowed dpdons (Figure
A8\ ed B)SIK Sofal’, pight BEdirGabde @ﬂ&d&te@hsﬁ;@ the ﬁutag@ﬂgohE&HQA()@&s R4 in

bsti tution.
E%&Q? Tgerlﬁ:eg t?cal%lvgrgm eachﬁ.lj'lérargi total nFﬁberS of amm? I@(ﬁgctoinlapfltlgals er@ded by

rovi des | € cons
ﬁﬂ“@%@ﬁ&f?‘@iﬁ%we’aﬁﬁﬁﬁ%&eqsﬂ (Hgldibe e acpp diverpigyofthrrponstructed
Branning libraries were performed to nutate codons for

the i Iﬁ&ke@ 266ha BRSLAM RS reglﬂs & t}n@ GHERABY 24 llﬂeg‘)y fn sLAtgglp gcan( Jl"he effect

al a
each rnutauon @6 éﬁre 1<ﬂ ozin Bﬁon éhwb%ﬁy l’:(F%liﬁgSéduis i%Aéﬁ@mé}B) Gp ﬁ3 was
‘E"él’t‘aéeld by elogtine iy apqs &rgm trgyercead frattionabdaed, aitkar fign thi@anine-scan
Mhkiagen ime, a6d 1) GNbEHoaab gtsd@aibrac&s &12 QM In), Aol oY bﬁldlril;%sell'ﬁ@n to
élth& WI%P{ (Eu%!at sgécﬁ'o%jr;% ',m{ a\ﬂu tag ﬁﬁlﬂ)d} g}g h ar éféc%uﬁl? tl"wf)wc}é a I%ua%tltatlve

am no aci d
‘iii“i“&é’ﬁ‘ﬂ]?:"fffé‘a £ e&égwtaveagn @&‘e@@a éf&m'é(t"f GeAdEs VBT thy famction
refpeFadrutat cadh mpatien sitewag flerived érorg dimiging thowt@dht thtolifoRitayget selection by
et G6H ﬁﬁ)laﬂ- @féct@ﬁ] ‘-ibel&exdﬁﬁﬁ%d.tskbfe ifdRQed] b?%W/rﬂu% vl gtrclaér t@ 1 6 e

ect
1%1%&01{3 that res I%n Sl atllcanf%r Eeg(als g%ct%&wv%ué>WéaéWov€H%ﬁ)ohi t@bﬁgveral
i nqs 9bsm)i g eshielargyelogion 2 onlasloey digend te dofined for its
eitrlucratopthdrete, Vike Fihut Vahit v Sndfostains sga@mgas of funct | onal
clon @%ure?i?khﬁﬁ B tie!‘s%%&prg uf?s oﬂﬂc—lz (Elbeanflc’ 8‘% 5‘3 hrght cltlam sllnggun c(a]n %effect of

scan
P 6‘?“5?"&9‘:‘%%‘? 5 1 Rer g h@é‘%@’&:@%ﬁﬂ‘iﬂéﬁ b4 ﬁé fmd RRVIEGER3 was evaluated
iy eaquiyts wemhtaibs fom)sequenca nf fanatonal gbhet, Sigherdidinita albkyine(schh SiArBY(m1,
B8 hi2 68 PR hombRg-REAWEEE (e LYK iboiafth LALBLiRR e@&oﬁ to%r h@GF
effect of each nutation on pe bi nding a |n|ty
and 6-23 for hVEG-, the function ratio (Fw/nut) at
each nutation site was derived fromdividing the
w/nmut ratio fromtarget selection by that from
di spl ay selection. Deleterious effects are indicated
by Fwt/nmut values greater than 1.0, and nutations that
result in significantly deleterious effects (Fwt/nut
>10) are shown in bold text. Several nutations were
not observed anongst the target selection and only a



10

15

20

25

30

35

40

each nutatio Figures 14A and B) on the rig chai n
TR esPAT28S (A) G5 and (B) 6-23 was eva ted by

woabaston 285 - whk s, e os from sequences of f paTaUSzwab24662
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Inﬁtdht@ﬁ)teﬁ(ﬂo HVWEGFWErS Bdiiatddalithl €50 @ﬁﬂ@ﬂo% ratid) @R eadurdbs th@-ﬂ)ﬂl reduction in
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fects
f%?“? TP A PH B o te AP Saigosed i o b &9 Tpratios o
[Fiatiigantla ddete@ous 2Btaqos qatld mal begndciselyt ankidefEGiecavde hblinkibitidGitwiaOdbserved at

V}@lhié&& c&nEéMri{tﬁUd Bﬁ thEE}p(fl'\nﬁM(ﬁUﬂ for 68 Qﬂl(ﬁQB re%gr,%vé’lﬁ Ls@& e assay and

bi ndi act|V|t nt otelnto
UePHDgaREL LD O RS HER s s
GRucfippdn #V&GE bw@m?mfl@ﬁlop hanWE@FmL@uommg s@inig Witk frorg Bigurds 36 and

wer e e \ a
2 ODGRGH W balydioetoih @litagehBE sdakndi@ werWalcuidbdA8iSe thédquah 8 RGcated in the

q%mggf s 2a2M@nd 20pM espectively. The ratio w thout
ﬂgﬂthe standard error is estimted the error is

5% rp L degebegfe relptym bipdine 4pifiss fof aq respsied byl rhasaEhISA fenphage-
dolitdd VEOK:-upnglo plediegmlayt iofisiniffetes tve@donb&f e Mt EGH antibodies or hVEGF
irdadptoRi(dd, QH1230@3 BODSRGY ﬁa‘lo@&naltahﬁ)ocl}lAqtaq $id r&%sefﬁ]tt 1r(g§)r f"lpp 3 and

t
us egg Eg: ('AI)H M’he efgects otJ d)hla\lﬁﬁ deé‘lveg I,s] %}e al me muteglg éﬁgﬁé? tlh%/ ]:il
eEanityof aati; HVEﬁ:GU—G’O%’ pd WGBWPW%sWam@dm@s }Sfé@tailuvsewlwh are

fabulatbdds 85 LEUGL fraprphigh ENYAGA fointeel 'grEhGr thahn @ ifditRedréd&ion in binding
Vﬁlu@%xﬁi a(l)F \)%z{nm'l&lhggﬁcaé %ElgLi@SOSIQl@eQ grleeﬁ]& 8l %/ag hq %h!: <l %LII) lg fcéxt

@Gn}i: mut agenes

i g"a{gy nng o Wt & g P # aéetzg’JBMﬁ%‘ﬁ 2%“ Ff‘?éc‘lé‘iﬁ‘/u abs fﬁ‘ﬂ? wifBout showing the
Ftﬁldv%@aqo@aesvrmtqd Het theagreagelertyf is Fi5G Besgus@ohage @It ABrequitbuirs@ntial
mem@esm rhdf@Sphi ghiBid kois Briotei Girgt t6)@hdR@: addehistnabid § B8, bQbin®RS (NB) could

m@c@y ‘H%UFQ ?m:gl'bL 1§Aﬁ>rereg {o hg h a g g? {elgu\ée ?n ag: nit greater than

ani ne eren ar'st
6@0051% T el i Beaigine YRR ¥R BT Fiick and IVEGE
G328 werafwn BEE: el al FE T ) PNASIVSL P40 TIAL-71aNind bty AA0BChceAR
peseptsors Flt-1 (1-3), FIt 1D2 and KDR-1g,

respegti v R Theneff cL f -derived sin

al ani eErﬁ%' Q{&Q 8 95 ?ﬁﬁggﬁaﬁ‘ﬁ%ﬁdﬁd‘e% i Fhl"%““cffan Fwt/mut
¥Aes mepsyedthe offety 45 5a(6 ﬁﬁ@ﬁﬁVE@y chagnd @ ganinphlack asre sa@tbg (white
bess) fubsetutics @tbindiey A Qfo el BGE Shotii bakhing bfa oAl Crab@ Ry 8fin were

: - a w gfeater than 1.0
f%ﬁ}ﬁiﬁlg’ f‘i%ﬁa%%%r%l]ﬁﬁ%n A&Wgﬁ ‘and any

vari an s Pgrrtor et f“i“étF bGpanq f&%%? %Fna@ghogzrnesaftneﬁwvmut
Yahlameis@re@\m:sefﬂqqtg;ﬁ Fabghind €i6-a3lighhaih CR¢ blaninkltgack Eabporhbmolog (white

) M&Smrﬁcﬁ{ on@ﬁdxagb@f nfeProlhVEGE Shetgun EMnﬁE fhta for (A) A) FabG6 lght chain were

E{-M%, dfor%%gbdegg h%lg‘%hmaw‘frﬁ%‘fm #Wée 12 er age error is
+/ - 50}%‘8“Bé é’-’a&@éB et RRGAGAY: velesy o theBrbGnd 6P shetgun scan.

DG i-fgyaleds meR@ingtnt efetes ¢ mg@:ﬂ% @ndt(®) FabGH-20 COREAlAind @bsG8Eons on
l;th ?%ﬁﬁ(y?&r ﬁVI’R‘vP‘%@%H& gli fin lbg? lc'al ealgi on%lgg/ﬁa-%t —(IH%)(Ka wt/Ka,Ala)

could not be precise y qu ate ut nma

interpreted to have a greatl reduced blndlng affinity
(greater than 1000 |1 C50 value). Asterick (*) indicated
t he al ani ne scanni ng data on hVEG- for Fab-12 and
hVEGF receptors were fromMiller et al., (1997) PNAS
USA94: 7192-7197 and Li et al., (2000) CancerRes.
57:4593-4599. Figures 20Aand B describe results from
the FabG and 6-23 heavy chain shotgun scan. Fw/ nut
values neasured the effects of FabGB and GB 23 heavy

NN o . o o
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bars) substi M| ons on binding affinity for GF.

@ﬁ%‘?‘dﬁ?n”?‘g@gh data for (A) FabGs light ch wer e
%s}‘ﬁ‘aﬁdﬂtfor (B) FabG5-23 |ight charwsmemne24662

fromFigure 17B. Figures 22A and B report the
DBEAFYYNE) $areriesly Beseribe @ eieshB5(20000PNES UB07SHESG 1N ans GaAla
Dﬂl@é\hﬁeﬁ\&mﬁi@}euaﬁnmasurl ng the effects of (A) FabG and

(B) Fg§ . . al, nlneosubtltut 0

af finl ? P SWeroéserésa el %ﬂ%@&“"ﬂ gﬂrsq(am& a?)if%g PY?&II'VEGF
mih?eg An %I&Mﬂg I(,ﬁemenstpqlpﬂ ﬁle Karawmppqaempté()r £6 variant with alanine
RRbbtingibivet ;Sq&hcal)s}; Of DR N RIS yh- rﬁteﬁa@fobéaﬁﬂ alb/éi &%bs@&ed%r this variant

(NMQI)G s 1Zon§9 %#)Clgigéﬁ %hliff%d@ was égenera?e usmg #’vﬁlgthﬁnsm 4.0

VerSlons ftwgr I‘h%S/ ! gur
F ELrFES %é‘?‘l‘%ﬁ?pa??g B injection of 100nl\/Fab at 25C
over WREGHA shawythbirhinareid sequendsd ¢idhe G Fabhiihd chaintand the G6 Fab heavy chain,

&qz;mai rrad @derﬁn&gncfb&?sr rf&ldﬁers] !in;ﬁ?fc@‘g@ 'Eté r%Dﬁz %E aéﬁftﬂﬁ%-%% DRI1-HC,
i Sitl
Bb H@ ﬁfﬂll{l;]%c%é'cl: 1%1 t.OH'l atnum eg"gasP'SCBI can be observed

t1o0 on- npr 0 venen
f o r t Yigwge FPabavathe a‘wlotaﬁd tratehqa f the (ip<28 FabUight orinatd of the G6-230Mab heavy
haik axofell GR-ahiiho acidsbdmenkds GGG Sndd BB Bl BChhddR ] T8 underlines indicate

i ﬁﬁh(? a)fjthfP é]bléq}cgldlgg tx e ﬁ!ibgtrhurﬁ&;xﬁ Vg?se%z 4 shows the anino

(ht t g [/ com

aci d s%’q\llﬁeaﬂg\fl g’ég‘g?&l"ﬁ‘éd ﬁ’ﬁ“dhq "f“fjﬁﬁ“‘b*ﬁ‘alf"ﬁesaﬁbl@ Q4v78.1 @Bl G6-23.2
%Bglﬁ@é‘b@yav@h‘ﬂﬁan‘he redsiiers tnfiivetd tye. posTiive ofiRAIDIR bcl@Eing to the Kabat
nmmrﬂgiyaan residues int he CDRI -LC, CDR2-LC and CDR3-LC

OF OQQE? a0 ool to the Rabat
%nberl rﬂé_ggh stem C‘E re s5° M?C{ V\gﬁ’gh‘% %\’ﬂ{“ﬁﬁ cBiys The underlines
Bdaisd eeTigt Offhﬁ SD%%ﬁcezghnsé%heﬂﬁa@hmunémg wstemd of the G6-23
Fab Higuye28hoas asuamarywiihigh &fnify hiedea T VRGFa6ived t&ﬁﬂa@ﬂ@ﬁ&l 18y,

t he %%9 aadls t@am%lo B e#u%&pgf ﬂﬁ'ﬁ% DN 33_6151 15’2119 9%%[ an% ﬁeavy chains.

|nd| ion O accor

| . DBl B 48 amgm SF R BRI IaER aci d
ré‘éia‘ﬁé”ﬁ% @%ﬁﬁéenmaﬁﬁoﬁw?cdoﬂsééﬂg@fﬁ Eabst FC dvérenVEGF @iollili@MBIAcore
B -d@Bnsratt-euboft ratg) id omuaE inkpRdyents; ISy tlfb%bser-{;&eat@(meg ll) beﬁﬁplex

fblﬂgﬁoﬁ @ét@eeﬁ a@anﬁ) %!m'i #agpam? lfn'\éﬁ(g]l?as EQ% ?tﬁ (gcreafehogﬂlgfﬁsc%e Jﬁtgrilsljjy was

Kabat .nunb erlng‘s ystem ure

K4 uéaﬁ‘%: CP TR CBPH ML W@ﬁ?da stoehpspd ertbg ppydo-fiffterder

%%@WPﬁthF@SraFerﬁchwe)the posi tion of the CDRs according

t 0 t WRukababwdihoedah Hﬁclﬁéii Bi&RbouHvVEBE gnd%ﬁlE%B 9%%3 l?lt—l receptor.
i

MRS Yo af finity binders of VEG- deriv
a BZO aseof}tﬁlgekgasconﬁop ure 29 shows the ami no acid

sequ SRS Spoysarasy fo 4ateé_, vige and IC0 vatughfof Faby broteignainah ¥ BGH or
Felmeteis mouky W@t&@u@h@mﬁc trdae7°ahididgRirtaye plakin Qa\l(%ﬂﬁ%ﬂ@fmethods
Wit 8IARHE br- s@ﬁ(gﬁn(fn@ st&%sw@yco&lﬁeg&h Eﬁgﬂ:gn}g%r%q%%@gezng \-Erlggv%]:éb 12

a:gd/‘\j?o.% e sens or injection o

R SRl PSSt vt PG SUE Al tomdRS et e 1 he
of f F‘al"é 33nBisheyss thednhibitiompfEdA7awmngrewth in Bl)dehliteaf@mafnléﬁfion with

tHe a5 @ntibdé)the, G6,38 anlipod fhe 6703”1}7) hefa¥odl S l&?ékb{s’tﬁh“bﬁﬁﬁééﬁﬁa@ Iﬁ‘g)% dose
e we s¢ w1c wee se he decrease

t‘V @er“'i 9551 (BE@%g&EQ) m‘/ ? Ay éé)la g/?%dg é\@lgﬁ Weekly; () ame/kg twice

orescence 1 n
WE NP PR kel t%‘fe VY?R}‘E’GIAD ewwgwaesle@pbw tragused a5 copel. bas ed
on t Feurp3ttiahe « finmaty-obvathes Ga(Aalignedhsn Ma ) hhey dﬂiﬂn \Faaftn@ biséfd on

séﬁ%ce%d]lcﬁ aMysm thQMfdgyng’bS&Qﬁ)éé@ thte Dlga'il o@e (éﬁs olﬁameg the tdg F%nt

e’ifarb‘“eftti onmeg ”ﬂ?b‘éﬁf"i P%B‘P‘E a5 heyn §°‘€: 8?&4“%ﬂd§fem1g e pidd ts@ G6 are
highlighod: Thevesidugsars denoted byrtha iege-letédamig avie sodaund a hieh@ dshatng @Sposition
adcartingtalbe Prenk 6f Kabddtia@MogYEG- or Fab protei n-nouse VEGF
interactions at 250C and 37QC using surface plasnon
resonance (SPR) nethods with Bl Acore or sol ution

bi ndi ng assays with conpetition ELISA or fluorescence
guenching with Fab-12 and Y0317 as conparison. "NB"

i ndi cates non-binder. "ND' indicates not determ ned.
Fi gure 33A-E shows the inhibition of HW tunor growh
in nude mce after admnistration with the G

anti body, the G6-31 anti body, the Y0317 anti body and
the Avastin(tmanti body at (A) O0.1ng/ kg dose
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was used as a contr oI Figure 34 shows a summary of
var i offguress shays ajsingiaty of YrEipus GEATIA] Bt di@@manyl (B) haiyrehain variants based
vadeh itk Sndiesdaghlygis Tﬁ-ﬁﬂlu @B@@S(ﬁf@ﬂietg @Qea@%e%ﬁhé obtaIrlg(? HYM@ dlgerent

t gﬁnhgﬁg ect.s ues obt al ne

gﬁ e o1 Tfe r%ﬁ@m <p Osmons ment s SI%W%{I PP g{eﬁ#sﬁjﬂfkﬂ’@l Tgm gL e Goraes
Rishe} hpreridres et dﬁ“’teﬁ@'ﬁ]edméglemr fufiipq dcid godf prd nwberdiertoljéts position

@Bordingeto thi phdmeghietlat eckh@ogresi dues ar e denoted by the
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fibrag htReé}ﬁm thet arereinof B)dohiealinthaiaiynrowsy ianis based on
sequengge Mtbws &Rt 21 @Aqye‘ﬁée&af ayagp Mk Es Ee}{% gntllb(gé: Represented are

cquenc N1 O1ES Q nea irom Soranl Y g e

: GJ Lgér:éef?l il e>§<l eri %%e n‘{f i éﬁﬁg’f“ﬁ‘yb%masc‘? ?:?albsb%YthFoﬁ"éld'éfF at
g?f‘b@%railq‘imﬁ%ﬂ”dﬂlelﬁwm%ﬁ‘eﬂf ering fromw ld type G6

ar e hiiginé 38ghed amifdveid s@ehdiid s giipdf $EPOLAH afi¥odtel) Represented are

Shdgtksor Ll 85ne&iflaid !

|? s u?posdloﬁ on %lgecg,origjblfﬁgﬂga&t gﬂg’f:a gﬁ%ﬁ 0 ag?{‘ébq&ggt ﬁe’é‘ es that
o987 FiGure’ b18°bns of the ami no acid

sequ e‘?’l@é%\"%lfowmﬁﬁb bequendDEYADSvald YADS-adibadidsi Bdhl Bsitioadibhicate

otiibRiregih OfiGiss. URRILRASOESHdiaSpR&INRNEARs Hepkh e&)ﬂl\éEé%:R L3,

ShRAEIHrIBlLEMER: from theYADS-11 |ibrary. Residues
that were not random zed in the library are grey

shad "0 GiereNNiy vagpri pEthe PR apiopdy. & indieates @ STQFfcodwn or an
wreedaple ofivedéADS seri es anti bodi es. Represented are

SequikugsSil Qfowyzﬁ‘rhﬂtdgd &h@&@s%f % él p@éjsell,‘iers 81% ! 1?3% Tﬁe%rrg repe

sg uerlc«lzs o¥ b %d%r]s %Ybe d’led @on% s%lgctlt)q %P%?I%Y%Péndgx'se%/ s h aded. Fi gure
3 8 S We%e 42 FepoC R e tiens esdige prtie SE Gl fantiodips ofiip YSTlib AR Tones 1-52
werstlesd anb lihogB,ebile (ReRBEBRERE cRRE ﬁorﬁﬁﬂdr'yen Gfom 10 o AL OGns

105 & @ﬁﬁ 19 Q:I”e@ﬂ &ﬁhoxfs@? gﬁ 5? 64 3%9 %6t I\‘RSéJgCth 0 folumns 4 O?{]XAgd{l reﬁer to

po nnZ% 3 y& . 33eS| dues "t ran
PRE™ PoPar vy P e eupesd ipf SRR Hereftio @ositignsSh Gng3, 64 66 Mabs; and
%‘é‘alﬂiéﬁé BfCIRF HYABSPpositirds 9 ABST, W110] 1006l e®a-i Bakdieh Kabat
mp@betingoNs i ndi cate variabl e region reS| d| es Underl i ned

t E t
por IF%G:% 45 sgﬂ %bﬂp{(ﬂf 89,%%%(?_@{)%?&(1 dil_rtglcatq-_l]esgiu?sgl tQFOIarlable
r%g??BWs NNK variants of the YADS2 antibody "x" indicates
a STOP codon or an unreadabl e sequence. Figure 41

shows am no aci d sequences of a group of YS series
ant i bodi B%TAHFE%?EngHQMF WEBBE@EMBDDM&TS
gg jined fromselection of library YS-A and YS-B
gure 42 shows CDR sequences from anti - VEGF
ant i Bsds sandodyt’ raseyig tiejbigpdast jepss and@hegifiedy dvdpAnonetoeal antibodies
(igdbldiag fuld thndtis 0¢Modlankl paibydie, pol/jlhbdaﬁmwo&}& %u@ﬁ’emﬁ&n%ﬁl‘é‘s e
bﬁ&hg&a}ﬂ@fgc%%? Qmalxdbpcfy% géspsoll:orn gp theg x%:ftt 8@%3!%6%010@:&1 agtﬁray A

refeéer
é%*e“eﬁ BLpeRdes \ffé?rﬁ}‘“g {0 hy4PROnTS apolgperiSpfockHing ag sibody escording t this
inpseagon; thay fFgerR @1 froBQ, seqBehce 0BLG6 aatitddy3B (6-6ikddmRmBod} 2 or@ihig to any one of
Fighdi3-7H2-2% efd8k-33 Q4 ﬂﬁlﬁ botnbRRAS/ERP w1ﬂ5a2d651r,é§afﬁn§t aclg:o§c§ nsg%blgls 1n§egtlon

G Sl a2 10 o T 41 o e eona oo of
arﬁ‘hﬂﬁlﬁglz? RY. A ‘ﬁ?%‘iﬁ“épmep@%mor@mo Sie quatiads apblyjiepele, ¥idluding an
Fab. Portions in bold indicgte residues in the
vari abl e regi on. DETAI LED DESCRI PTI ONOF THE
PREFERREDEMBCDI MENTS L Definitions The term "anti body”
is used in the broadest sense and specifically covers
nonocl onal anti bodi es
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(including fuyll |ength nonocl onal antibodies)
pokyNoorzat2rRa bodi es, nultispecific anti bod‘ (e.qg.,

woRepeerdsy £l ldnt *bddli¢sy: and anti body fragnment BCSwSk@mg24662

as they exhibit the deS| red biological activity. A"
Siftibbdg Sccrihy/ P @plidvelfion, A GQIEElEd Wb :BedubicSof thB BRI hibadY of SBM-derived

Q&lb&g g&&rhlg&() ﬁdg%ﬁe! of gl'élﬂ& 23 Cfi%?ﬁlﬁﬂ@ Q)%Gg qfl?z{ a%sugtg?fﬁmty %%orging to this

invention, erived froma sequence
SHETFody éPS éssesae‘?/ﬂe?f@a o8 YA SRfyPeRdE @Fceidwg totthys inyiaRFionine
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m%@ht{w ' s&féé p%lyb c@ﬂ&" @S"polyﬁeptl%% cﬁr%rté s 1nvent10n 1s a polypeptlde
aC cordin

0]0)

mcfuxnorﬁag anti oedg accordu&ﬁ to lé mteenaéé/l thP lﬁ 8efnv%ill a éeﬁuegﬁgf %%thbody
ACedreP ﬁ’@“r? -8 H@dsbmﬂsffv EE@E W2 dfshealtafﬁn%v aghording tocthif invsntiom According
s@ageiedard afbodilet, Yl DSeriadiolyRpaly, B0 &0¢s@bI@pdde 1 TUDO BQesOf

%61 [Ktﬁes thg’@Aﬂ& sa{égpﬂ#agbﬁ% EQY%&% Eoﬂ'p% Aﬂ%@h&%d s§nes ]éolypeéptlde
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3181159 A s P BB EAS G F el ey 0 g of e
iSpepelivg foone dubodimenpihyideplupsde thosepuiberhs bigdimgmo lambn YHsHRAnd a mouse
a?(EGE Erélioag) of 16ss lh hlﬁ)thbﬂ’éiﬁgdaflﬂeﬁinhe allthﬁ&es bSd @ B QﬂGI{:‘ @%@ VEGF

E{?\Qﬁl% 609 aao e tbg}&ﬁgy the bodlgsld)gng tot h?naanl \«%?_‘57 I%/Iltﬁgd values
a%@Mroaleﬁngteaffltllﬁ?S»@f PPt R0 saes, YAB%m@ Y8 sqripsgpglypeptides for VEGF
polbyipeptdd dehetads, &Y ADS3s (raihaep eipplay cetiniqes @oghthieRry. t 0 thi s

i nve nj\é s | hkrgm aanﬂsydy %ﬁteldgﬁmn ke&?sl tm& }lemg :‘alf @tgl%htl%ﬁ)ﬂ%avy chains of

n
S5 MoVt B bbb AR P isny bt S om e 4gPRs
. CPR g GPE?. 1 CRR). bidchgeryask RAEGH (Y e zelcaashr erkbRbrstict e
aQGOhah. NG reffeds tb A ﬁamibﬂ:\d&ﬂdid dDhe lightohai® ﬂcbcﬁﬁng@cﬂhé’xﬁ’eﬁﬁﬁs' w6k in this
%enu%%heoam dp)é Q(QPIEO'SIF S asﬁ&gcptg gbﬁsgm({)}q{a tmh} &3 defr}l arc]c!:olrd?ng to aba?

udli ng_an anti accor
B b b e g (R BT g N 1967
ANty Bodly adcmabainggf attibodes gantigendindid Sfragmehtshy atyol gcdrdingWiEdt of Kabat.
W th R dQ%EEiR Ghe afd ¢ @hﬁﬂme@ﬁ&?ﬁg&ﬂﬂmg @eg{om (@lesnfé eﬁgliloébRZ and

t
’8‘81?8 regersqgtae acr)mr%%gd Q,su?ucseoé an an bomar%al)lggomaltn Hlé pres&ﬁgof WéL}C]? g necessary

E%Wg?e firge Each prsiabloxipmgin @@?albe@s tp@t GepgionglidentifiqdaeCDORADIIR? and
SBR3. €8chpahpjpePirintete@iinids RgioY Sayserijrigtmpo byqiephisdembi nds
t&mﬁyﬁéﬁr&té&ﬁnﬁm{&%&w{!ﬁéﬁn&%mfaé (?J‘abydf-% M 54@3@1590 36 (2) and

FE7dhandingel POl fpmaig BB frO&P ﬁ%g & URdHDodrasw
Biain dlirialge dopailyukiaeene: Wiz Giqueasrelof &roriysl &fdnidinbtbgical IgerdAWBN. Public Health

b&8&; Natibhai 3Rk Bek e Bethd®ND. (1956) Add: leQ%sﬁt%s Rbdgk ‘hRrvariable

$e \/
PAER YR RS BH ot b KNS 0l AT B w2
PRAFERNSIVECHE) i D71 (@) il thgdesvirhain yaiAbisrdorain Ghottirkged Lesk J. Mol. Biol.
ad6foDIa1Y (18%))0fn sGhbGiRtahdts, S@mblafentai QteSfihgSgion ¥ARRIAd Wehin¥ Rids
series pol ypeptides for VEGF can be inproved by
nmet hods, e.g., such as the pgage di spl ay techni ques
t aught hereln As used hereln anti body vari abl e
domai n" refers to the portions of the |ight and heavy
chai ns of anti body nol ecul es that include am no acid
sequences of Conpl enentarity Determ ning Regi ons
(CDRs; ie., CDRI, CDR2, and CDR3), and Franework
Regions (FRs). VH refers to the variable domain of the
heavy chain. VL refers to the variable domain of the
l'i ght chain Accordlng to t he nethods used |n this

o . o o e e s S a NN
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for anti en di ng Each variabl e domain typggcally
H2peket Ny egions identified as CDRI, and

W@M{Olﬁmh"kﬁomﬂ‘ @il‘ffﬁlﬁv&lﬂ ty determni ng r egi ONPABAUS2004/024662

conprise amno acid residues froma "conplenentarity
derérthi APigsiragiingthaccadingdelfaba ed abypeldalbislt lofp Fe exaabiote CDRHI of
I‘tl&SlbadijﬁSn a“htﬁédy(élbb mclucégmﬁﬁ a&ldsaa t035d 89-97 (l—3) in the

| ht 50- 65
aIn g 5 Sﬁ%gg}{ K@%Asaﬁer%lﬁager% ﬂ%s%vana:lile ﬁ%{'?agn ?dges atBW

REWE- Teeh vayieble domgindmicaly hé?ffo“P%/Pét“@Ptﬁsd 2FRY, FRAIARSA ao@FR:-‘lalf the CDRs
lardeingisitcordpp to Kacht, thPLifnk ¢hain Featidubs aBebitiohd at Bkt ﬂe@dﬁ@sl 1-23 (LCER1),

135194 ('Ltlt"l@? §7- gkf(L(tﬁ@ Erla 98- ?@t(lﬁfﬁi%adnd Lh%eavg' illh%ilgl 1‘& }efl ues ar%%)smotned about

ma "hyperyv
PR S 0LEHED. o e BT B G ooty s
|rqsngm Iidhs&DRs spgpriisa fyhieo adid resifluas feanchy R6variaBR lopd t)le, light3habfFR residues
@dﬁ«)mareaiw% 2tkQibuds IH3) (Lt:ﬁml; hﬁ4¢t€@f®é) @Qs’rb' (ﬂcﬁ{@)’ !énﬂ BB 7 JLCERA) i the

19 andgggéa c@(an@ﬂg reilcff‘les are g)osmoneld aboutI atéﬁsédﬁets AIZP fI—gFFRI) 33 52 (HCFR?2),

((i ?—‘r%‘ﬁ n s ome I ns
EtdH Aty 0% GICER A thefiervy d@mmﬂm I gomd @ftanoem het the GDR
@Dﬁnseegnu@mm@étfommema Gmard&iné@yk%af%@ﬁﬁse &Tﬂ(ﬂy@rvanable loop, the FR

Iﬂs‘)ﬁ@tﬁf Wil Bé a@}ﬁlt& al:c@x‘aﬂgl EQF ex% eft CD qnc% ammo ac1ds H?GZ%’%S,tﬂg

5 vy Cl!']ﬁ remdue arg S ¥-2 | nel udes am n

B M amewor %ﬁ? 8‘ﬂ’§ { e e fRetryduss a‘PFé)POSa‘PéS 3@ﬁ?)se

vari abiueddeseimni‘sedonee| i & aptt blaltfetetanclebiivie rgBRequesds i€ ® encode
Haieda vatiadt hraibd 2id€ Qrei oﬂoligMﬂblé‘oaJels Mm b@@mﬁéﬁéﬁ ot .Eﬁmklg %Nohﬁ hed

gy?:tgtg ir:zl mclugl%sequgr% tlﬂprg}%rfg nt ?;;)g%lble c%mbmatwf_s&?nuélgquge[fgget%qnglded by the
f)og%ni Sft a aw%][f*ncada Hﬁfles?‘eggo amino apids. @Ls@pqzqd)form:ggcod;g designation is
ptCRRAYB cEF,+88h i kiGFRB e adimd dQ8ibddhérein.LLCER4) setadypally kQepresented
Bb%b\i{g(taquh’t&k 1 itk EgeﬁNld Wes x8F SvR %Iﬂ;elllgen %d‘nci?lt}&%i %'gg , as used

ﬁe??t“ A58 b e B b Rty i,
@tma%ﬁﬁ? jelsgionarideteribeidicwing Bohetiy eolifanwirptides with selected
ylpetide/ degeratatye atlc@@in $ositiblR @ vell Gldtvn &l a0, thrRxnBR kid 4RG/ &prGach

@@ffg’a_ék'epaﬁ‘eidMﬁ %&t(l%%%@ﬁ &y gﬁrrail;i %ge}& E&‘E@E'Fs 4(393)1 333 H%?s Such sets of

1(11gonﬁ%leozlci%s hawngaCﬁxaagn[ OH%)n Fgésge,y)e Wa?sHedpJRng. eapeeid §uc&rcé<:1d synthesizers
{3dabieionder cximplatArplied Biosybtesdsidr-CRH CAHGRRI B obtBidd Bitamercially (for

xlibgitel2gm Lifs @ccﬁrﬁﬂo@%@ﬁcﬁﬁ\)ﬂle l@ﬁﬂ Tﬂ&egorél- lét & H@Eﬁélouhég S}Intﬂ%lzed havmg

ar ls ic ude a pliz A i
%ﬁy‘% R g oS Ry R SRS st e
eb Ages egﬁﬂlslleﬁBystge cacfon gt ﬁ%@aqrqﬂaml@cq @bp)nuctepppjesFeR used according to
thedgientiow Savpkehdendssha djow $dr Byhridat@tdh vaghbly donfanud@XBp te@plate and
AM3 e, lﬁ%&ot'n&%dﬁ%cl@@eﬁ&ﬂ%% HgsGuseHﬁ gdé’ s g}%m?lﬁ clo%wurposes.

chai FIE\Z,' fra ent dues .ar ef at ngosn tions
r esi dues £ 2 BLpY Fgenshichgoniaes 2 E??élﬂte PRéE-@Tgqognition and
bindisel¢ite 'Q?étfegwp eqﬂmt%of t §meg okt heayfy aufi ohé lighiehetin vatirdle 8@iaindtight

Zﬁsbd;laﬂlble tvhisheapie R&/aient inSatle, F@ eﬁﬁiﬁ@ﬂ@cw eles fn@ﬁls YAH; gbr%ﬁ th& me B
(gﬁis glseachaa.réﬁé dlefnn Qlle{ag dtpc*éﬁrle n an EFI(F Slte on th?] %“F%%Fg efﬁl ZVeH V. dimer,

r.exanp
ﬁe&ﬁv&ﬁéléess 1xtCP§f OrlaéLBFeétgﬁé??f Coéflell antrgerstqugg @e‘é@ﬁbtp fhatitibyds Hpfvever,
erere biesyt vadkble Honiapl (@thdf b profvicalgdsiipyonty heee COROPecH® tor @ hekighd) &ds the
Wiy ko r&:ﬂ&lﬁéjﬁld Blh@angé:é§ 'aﬁh%@h QduSi B Qe PR il th%.(“tfle%ﬁ%re l?lﬁ'lglg flUB

stancltglwﬁ amen(got eS| gnation Is t ]
code 1 %"8\7\%‘1 ViaII‘f1 %‘th‘“t 4Hgin giediehtisha apry veriahle
dﬂ“%@)ﬁe @@Ponftqu@alln KGH]) &f the bpyyeban tFe)Joytib3ly Cragnett@domprise a pair
letters initalics, eg. NNK, NNS, XYZ, DVK and the

l'i ke. A "non-random codon sg¢f", as used herein, thus
refers to a codon set that encodes sel ect am no acids
that fulfill partially, preferably conpletely, the
criteria for am no acid selection as described herein.
Synt hesi s of oligonucleotides with selected nucl eotide
"degeneracy" at certain positions is well known in
that art, for exanple the TRI M approach (Knappek et
al.; J. Ml. Biol. (1999), 296:57-86); Garrard &
Henner, Gene (1993) 128 103) Such sets of
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al so can, butgdoes not necessarily, include
MesgkiNoCt20BR1 yme sites useful for, for exa e,

Woousionzpspiit HOSES - INE dsFv” fragment is an anti bOTYS2004/024662

fragnent whi ch contai ns a conplete antigen recognition
@fieib Dragmelityvghics b generdlily ic@ale:g lidkid R i &itBxyQfrm b il cys@Hines
@a@eenaaxyoﬁn&eﬂ&@mmﬂgtof &H@ohﬁr Aok S%Q'a@o QIR fle #rn tight

assoc|, at* 1!;] be coval'ent 1 n nat ure,

exanpl @& aglcFrf P " FdK s RS By Vit ey
tvherdethGPRGwinf are@a?edllt iy asingkipblepeptdereiiin. Gantrdly dhe Fv potypabedeifnrger
a&npﬁﬂzﬁ h ﬂ)@rﬁepbde nﬁi{engtw@éntﬂ% \Q @ndt\}'{%on%ﬂﬁ foRtRenMes thB %FVJGH&/Ik the desired

b t oL h
gtruc re for an 1Jen %mémgb %oré .’revxew of sSIl'Vi ﬁpqulillzéf(muntm ﬁzf %Ilgu n?agc% ?gEZJ nocgonal

con anti ge

rﬂmfm@ rvol Hy» gﬁﬁseﬁ’% an’gM@fe\P&% $Palb$eeVﬂleerPvnY<(rb pp- BRI GP94An

Fv compndrs i'ddgod@stirafert th s 2Ry fiagaef §ithGws Mtfige@Bindid3 sitg,&Mikch
h‘lg%%eﬁtb&mﬂ%!a Ji lﬁeg\)!' cﬁaﬂ vErﬁGIQ %ﬂaﬁn%%??bqne@t]eﬂg a ”hg &hable domam (Vo) in

&h husuzﬂlnr(%] axoowera %Panteen

R R e 03 B3 g e s i SHPRS e e o
devehing onthet samet chadk Hraflomaios arg flaeed|td g tittcthedomplenrotarg danging effahother

SR HRAd breatd ﬁ‘votaﬁi@enfﬂuﬂﬁg sﬂ@so S RL 28 @EBbA moSrliy inOb: e;(zl?rﬁﬂe EP 404,097;

%ﬁ)ﬁllﬁﬁ?a d}Elhb ][e al) Proc atsv\j;] d% I/L{:Aa&)%t 8](? I‘I se a

ar & - gener
coval SKeIRPsson rlieer a‘ﬁ@é&“s i tp th%‘a*"@élﬁﬂ)ﬂeicéleﬁiﬂ ﬁiﬂpalbyt ahiPryyen Eng.,
8{ot1e97r1e6 (1901 Werefly, thie Aatib&lickh &inphis € priroBthnd&H Bk dnRES (VQIC,1-V -
@Qlt) %ﬂgg%geth%ﬁgﬂg&pﬁmaﬁa% léht%f?alx}ﬂagwgtldeﬁfo%nhaepaﬁ Bilantlgen binding regions.

r "scky! anti ragnen
Lme %“%Ogleicﬁrébe\'?“‘gﬁac YPoRdEEihs of anti body, wher ei n
t h es eTltﬁéﬂm inppgockppabangipods’@pised hareig refiryigdnantiholy @t froke a population of
edb&inhally Geidednehd a)du‘tblﬁ@ iy thpﬁlhlﬁmﬁﬂﬁnﬁbd(ﬁes fc&iﬁ&hlegr the%@;ﬁﬁﬁdn%ﬁ%denhcal

QXCQ)P}Oy ;Q)% %ngai'al ty OQZ %__[RJ my? resel pm mmor mo n? IO[S doclonal

ena esire ructure

P°d§mf? Tl sesPifi P“’r’f@ d‘“fgﬁii’ agém%t éwg@\nﬂ%fnl@w\lfuﬂhsr@ere in contrast to
Rinyrotcnd (moly¢lepall ndéboPh@epanatived vadpy typitalliviariate kidfradt antibodies directed against

&ﬁ”&rbx@&@hﬁﬁants Mﬁl\!opel)léich IRASERN Wiifod ﬁqlr&@cpargﬁns?éjsﬁrfle determmant on the

Fen I3 modD ga m@lgqclom éilrc%tesiﬁ'lg clgs)apactlsr op ] ehatnltlggyo%l r‘g glétﬁ%eﬁ {rgm a
Wb%tqqu@ly\bomggﬂlqogs@qpu@pw ﬂlgbogiest and is noifig l@honﬁquacgaﬁpgt[@g production of
tomubddgiey aay fagianky mahdi Forwaimpla e eofbIBmi Atitodes ko K2 QRARGEBDance

@v@h tfe drés&h’hveﬁtnfﬂng} ¥ ﬁlﬁde %plhceh)gﬁ) £ Hetl(oyh)st cfeggnbte? oﬁlniBe{ zﬁ Nature

PRI G e B i Bt PG Pt St e PR AR The
0

aepneckpnal etibadieg may aiso bt dvdated dm plrge aatibedyflibrude dsitz the palintquasiddséribed

inlURcIGOHEPALENERIRE 30504 GONBIOTSan @ 1arRNO4 NL F0ICHIR 2.8 Fo (i BB Br

gx\mpléant i gen-bi nding sites. Di abodi es are descri bed

nore fully in, for exanple, EP 404,097; WO 93/1 1161;

and Fﬁanﬁgg?na]é{mbaqms hergig @eclﬁcﬂlachlude A@a@mc %@o%@munoglobuhns) in

Bchepdidonmildl8hed vl 9BIRY lightldngn ﬁid}f‘)ih%@itlibﬂhoniologtﬁﬁb corresponding sequences

ﬁrdﬁtibgﬂég he%Sed flﬁrﬁfi %Etﬁul&rgpeh&%r ﬁ:ﬂ) % Q&Izi [ﬁt%imf#ag ﬁl%%dggg%s J)r gﬁlass while

G PRIy St o BB B8 Yutpisbr dsogopaiie soenta Rt

éeégqﬁlﬁﬁtl gnohdyjshedd pr bla@ing|td angther ankibody eayedr krbelaspiag well as fragments of such

SOPL A aidey bih@Rihe E&aH Biolp@alaBiRy U Batend MY 41818 5¢98nd MBHison

%Qf bQen, }?IAcagl.Snng§Aez39 §55('§1i9§‘ ar antibodi es can be

I speci fic or nonos he term "nonocl ona
ant i b&RRnizeds fopnes @fnopy lrnas:lp (-8 BPEE)ntbedics Are ghimdrip anifyodies which contain
oivinal seppehed dedvadl BonpEp-biln&h inﬁrl’imdgfoblﬂlu bk @&vhdsedadt, Yiumanized antibodies are
ﬂ%&%ﬂ&gl%m@ '@uq}?qua'nt%%d %in ~vfiich re;:umgs fﬂoﬂq Ihy Iexgzhl le re on o the recipient
anti bodi es conprising t u ation are |
except for possible naturally occurring nutatlons t hat
may be present in mnor anounts. Monocl onal anti bodies
are highly specific, being directed against a single
antigenic site. Furthernore, in contrast to
conventional (polyclonal) antibody preparations which
typically include different antibodi es directed
agai nst different determ nants (epitopes), each
nDnocIonaI antlbody 'S dlrected agalnst a S|ngle

. ' . o o o
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"nmonocl onal ti bodi es" may al so be isolatedgtrom
mma@eNoamo‘rm libraries using the technique

wd eawsroi sl lith,- Gﬂﬂ*a{sk'ﬁpgrpret al, Nature 352: 624- 6RP8TULADAN24662

and Marks et al, J. M. Bi ol . 222:581-597 (1991), for
@veadppteg by FpesTONG ﬁypenaxhbleaﬁglonlmoﬂrioeeunkae EpRdidd (dz‘aﬂf:‘ ﬁwjuﬂddﬁ) Ghch ¥s

e a n an pri t ] I N a C1 1 some
e PR e

“ii‘é‘tft&r AGY PR TR FEsHY 86 hmsn wrupslopriin aF regjaced by corresponding
seuesvedlugsnFatrngo dtmesnzed ertibed@eimfiyrcompriae pstdsivdidh @¢ not found in the

S@@@ht@ﬁlb@fy oh@th@&gér @ﬂlb&@ ﬁe@ﬁfo&ﬁ&ﬁﬁn@;{re Iﬁz{&te tol?ﬁtgéf re‘ﬁh@aﬁtﬁ)o@r

%y om%ance eneliajhge hu 126(? nEboG{lel f,%npgsg F‘ﬁ’é‘%r%ﬁ a}S ?f)ét least one, and
éyéljﬂ’é fece kil dampains) bwfpvéeﬂ @févbis“’t’/‘eell.‘/fatl ofithedmotvirable kppe eqmesond to
Goseloed RYinng intiin@oBih edd ARGHsiRRHMIyGH 8% FREegREHARIHRSSS a ifhan

\ﬂﬁrlulnoﬁﬁmlfn sé;gé’ﬁgen tI‘l?e h%anﬁéh%ﬁhb@&}to}a&g %rglg'd \2{11? 0 (nlpﬁ n g le&s% éorr]t%eox of an

exni desired biolo
f\%m““ﬂgl‘%‘il%‘ cefigiant e FRAPicrIl gt ¢ yman F"F‘b‘&‘)gl"l\tétt‘ | Fopfurr details, see
Bues et AYSHeBAI2BIBH2HBHE); RidDBebn . al. Newwressad: 28 d %0 (1998)ned Brésta, Curr.

0P B R 2:68- 5@6(1ggayr| ne) antl bodi es are chineric
uence derived from

ﬁg:‘][ Egdl eeC%els engent 11nﬁltb l}’ Js otle clh HH étro %‘Emdb’é Ff{inltyﬁ(ﬁ ﬁ‘haﬁ?gfléfﬂom a
grtrargatiea épeatsglahu%f?r 3 Wﬂ&yg Pféfmﬁnvaqsfrqm seseqopy] reamimalian species.
pmialyotly peciendephril@hantited)i "did@Spetif Q" @ dyRaTa At (a.bhaea binding affinity

(Igg‘}aﬁlg onf) mBIQ ﬁlanr a@&lt p}l R/ Wr&ergﬁ)% 3%‘%%“19 M)m{t ?§ H(S’l‘zk’? and mos? pretgrably

ecl es
%Wkou ]lﬁilﬁ %gtW&y%ndmlg éﬁfmltyrf%m B?rztologlfc oﬁteeﬁrf%ﬁom a second
mnhwm warpreaifnyspciesvehich tsgi Ipagtabog 56 ild, pra teagt abaaf 0D faldt of at I ebout

CGRP Bk, ¥dhker thith i GiAdng| aﬂﬁﬁﬁﬁl@&&umf‘éntfgénaﬂﬁ WREiK-dE R Qntlgcﬁ&an be
(Q:ng?ﬂ; tgé;sﬁigorl]l?{y e mntl%ydﬁ?%adﬁ i eag) \% bgtg)lr'lelfl oLy tlSﬁlzl}_lI}lT%l placed by ibody.
hunma n’f“sz‘té‘“til h%fFﬂ‘ | PoReheRIaRR g “awhgsy Vasienttrefer tﬁaeemwmlé $equgnce variant of
thotpediaydependemnantibydy wieginpheantnoravitticlaoily achiresidies bt sphoiB ependent

ﬁﬁﬁddpﬁhdé’been-rrmﬁfﬁgd 3000 'mf.lﬂaxﬁﬁreéegﬁlﬁy lﬁpﬁesgmglem&?pse%déﬁcg m&ruty or si

flarity
n e humani z ena‘

b B aRh) B PRE bR 5 Giboimat i B amino
Wéequ aYIWF leagy 7|5g7 axf%amd\yqﬂpqn@bqleemﬂ@ wipalaviey, with the whine4eid adghence
dreitigtrlxstean bi lightkehainarhriabl©fondaia of tﬁbyspéafeél&ﬁdn&m a@tlbla@orﬂ&e prefera (i; at least

g(% fn@é 9@1@:%1} ff?legsh@% m&é T erﬂ)ﬁ”ﬂt IEQ% anmp oegerzgp u l{:aﬁt 99‘?

bstant|all regi ons a dentity
%rfsm‘éta AeSPRAR ‘Bﬁﬂ%'bcﬁ fsidrfneddgria Ak, Pe“?‘ﬂ@gel?&?’f’&?ﬂ aﬁ‘éffﬂd‘les inthe
epdidats ordyenesysital avridenfiopl (el sgee residhd) orGsiritpT (i es@nimtacill @A@IE fré@m the same
£6Uptbhsed bn 06 mnin s1ﬂmﬂl§}@e1@&weé Eélo@%ﬁxttlﬁﬁﬁemgs%e%nt Qﬂgd res1dues

bul in. furthe
%%pahl%?rjé e seél&g(%s 291d m? 0d{.lClIl§| gaps 1@%&&2 t(gaﬁl}tevgﬁlimg%m(pix@egbefquence
e HeRR P héfem%ﬂal ¢ rqatltﬁ & gyl QPatiogy delqtigB@BINsertigidhto the antibody
d@qw@t outsideulf the, varf@ple ddbtain @l be cBisBled as2ff@Bng-s&0@ ce(ideB89r simfarity.

Specﬁo%re%@ﬁ@ﬁﬂ%tof AN RALYr po'lyﬁepgﬂz%onW1 %t}F ha%o &id sequences of
Str onger bi nd | gﬁafflnlt%;blﬂor an antig romafg of

1s mv on Oﬁle %aﬁ gt%? alwfaﬁedﬁ;eqt %{gg eplB)Pe 3 thﬁ Emlﬁﬂdb@ﬂ’@’wtlﬁ’ antaptg)gdy
fa%ﬁtﬂ?"@eqﬂl defsqribyeh e e dSTant FAIHRET. iFarexapici negeic A0 mataduleyncodinpahe
QPE feﬁe%tofiﬁrﬂﬁ@ easye camt lhxﬁ&@dlyfmng thdl%icléftQ@ﬁ laxfcé)d?n@la F Hﬁeﬂﬂ@e s8quence of

tt;'l]y [Tl I;]& t]hg ﬁn fuglém aDgOtelfieXI{eSSEd E tﬂ n ereJ nu % agé n& val ue

no nore Py e the
Elash re&ﬂstst}tndmg 9@1% a@w@wepuﬁbssquerm @fﬂerlwnyn ujyheecint thaterm
'aeb\@gﬁlrecipt()( bikGngSopd) kifershi@ds epitold ol Figegdth bf ad Tdcymdedille @g., 1eG,, 1gGs,

ma .

IE@JT&‘ %@g)gﬁit lg %g&?glgwtnlkrgﬁingl %J i mioasgrgxg ﬁm%oog ?19 %g n}o%futli (e. %,rGhetle,
at | east about 500 fold, or "at |east about 1000 fold,
weaker than its binding affinity for the human
antigen. The speci es-dependent anti body can be any of
the various types of antibodi es as defined above, but
preferably is a humani zed or human anti body. As used
herein, "antibody nmutant” or "antibody variant" refers
to an ami no acid sequence variant of the
speC|es dependent antlbody mhereln one or nore of the

o o o o " o s - o g, g




80% nore pr rably at | east 85% nore preferably at
[RockstNoO3OA2RA N nost preferably at | east 95%ajent|ty

F fworomsion2Isalr i i} LM frespect to this sequence i BCU@K200@24662
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herein as the percentage of amno acid residues in the
dehdi @H0pArg. g émveeol t1Bra39-766, Eabled B Mniit®aibs widh ubSiAINBYs in an Fe region

RSbidaBNcrdded Stuinhiffived dre o JAFHLAG '@64)(94257%%&&&914 )f 0 %/66!8@19

de
SR, B VB a0 D r R0 i 15 e Bty i Brses o
é‘f"fhéfremh‘?dimgfn‘} theserndallfee Hods inarrekd] forteraogiadiy agctdrapber pblfpeptide

RGCBSS Folexarhple, MEFHAIEMR this @entEoOL M%épﬁ@e‘%gnta?rﬁ%l&ﬁ Hafho a01d
sé&ﬁe%eg $f¥hlS IM 5 &L be’!itscﬁgd% se€l x%ln albu n or a gomoH f)f sertulﬂ él'bLg‘rHrt\ LIEMB gw to the

ext ensi ons, eletions, or | nser
SERBITRE Org e Pemgrbindingpegide podist %mer@wln biads gl the apyibody or
cdresittide e g, sadh paiffegttit semgnesagpielcsal ih WK-.‘X]I/JLSU% Of one preferred embodiment,

e E&dnﬂﬂﬂuﬁﬁﬁ pephi& tb RGLERS @on‘l:phs%s Jﬂ%lmfno chidf gq[ Ce otg%%rlng\gg(IZLW In

AL AR aGRn A ceo; contalning
S e%‘u e ng saey t['cikﬁl?pl %@‘Ié?ﬁ FoPE o %‘“‘@%’“ Sinoigesfl by thesgmgthefle See
et Bpppio M. %1 hdi REP2FCLOIB): 15©35t3ﬁ@3 &nteivgotbymip bis dexperailid syquences.
an ania voeid fafBeHyRIthe which Sas @8 ﬁEﬂuﬁ&Qnd sBpafdted an'd/Gr ru'gvered fri)m a

r
Eéﬂpgdylt of%tsl%%al%x?v?mnnl: 8 Co%%%%ﬂpnt ?()’rnBone%ﬁs o(;' 1ts natura.fl env. rgnr&eé%areﬁxgtenals

codi n age recep
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hé‘t@@@@@stgén\! ﬁld)éapaﬂﬁ& I%Ehcbtfaﬁ; %@EHa&Q@ gogl’cl'as 9 91 o)-%n g‘ reppc.f.?,% El%\fvmg

paere?’@ﬁnon ? age al‘q:r?antl d eser)
e RGO %% &ty a’i?‘%“@’d %%P*ﬁ%j lsé’f%féﬁ?’aef lsmentaupgeteriophags. such
2378 Mléﬁhfd%nhew:arftﬁemmey@w of Plamibin sl@ge, @th A@lambda (213880, phisi,
SR 434, Bic O B @divaipiBQ) 107: 220- 239) for determ nation
of the dissociation bindingyconstants, K. As used
herein, "library" refers to a plurality of antibody 'or
anti body fragment sequences (for exanple, polypeptides
of the invention), or the nucleic acids that encode

t hese sequences, the sequences being different in the
conbi nation of variant amno acids that are introduced
into these sequences according to the nmethods of the

i nvention. "Phage display" is a technique by which

vari ant polypeptldes are dlsplayed as fu3|on protelns
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Pol yval ent p e di spl ay nmet hods have been uggd for
&O%IW random pepti des and smal | pi ei ns

WO howigdssh él @'H%"" &% Bi#her gene |11 or gene VI PCT®S2004/024662

fil ament ous phage Well's and Lowman, Curr. Opin.
St r uctss usgihgiein, "$IVEE Be@@ite foSPY 2ipfers aragodith effa@ MEiMSaci@ tebi@d in the

tvhﬁlb’lﬁ;fions bifthedeNPHO H%l ARts oPNBYE: aﬁ’tibﬁ@l o@%tlgeﬁ‘ bngll%thQ%rﬁlnth{at is
e
9&39&1?11 ebaLegl ﬁlgs%ruéfur sem%% op s{rucﬁxres arﬁg né(i)dgleq sﬁuclw':feeof EF zglglg)ﬂ%cé antigen

B*Pdl% ffa&ﬁftny ﬁ@ot@f@ﬁbf aYallable&rf SRR DB phEigE nplels DHesan
itibquily-specificeatgen (Wheso posin@B e @icallRunkl #Sh«bRP Erﬁ'b@ih@&tenor of the

ﬁ’étlelq | 1 S(ﬁ\fefltqgt:gs%ﬂﬂ@?&ltl&lg Qf{'c{ff ﬁlqbd’dﬁgrgﬁdggnemndlw P agm¥n¥ ?is (F Hned herein, can

IS .on t
F g m&¢§¥%“ﬁ AP 52 R gfﬁﬁ%fﬁ‘@‘?ﬁkwwvme&ftshafﬁrébm zoéfant a‘iﬁml‘é‘h
BQSWS A ylet@w@dwam cpandietel awsa 3-dirgansiznal naoadl odAé bitiBody, WetchBiglSsing a

AonfpaErpbgia Buch & wlvidsiaad §ro§raﬂn (ﬁ@éﬂmaﬁ)ﬁﬂgo (:3'?’A)2 Q(EV\?QZ%JCQSSIMC positions

éaé %?oét)re Idg{émg?dl uzsaig%a oxgthms ?wn cl:Ig +e art (e.g., é_,ee ans %@ﬂdElJ Mog I]?a)l 35 379
£A12na Fongpily; Jnglé’} Gt 16 5233@?86)% Qﬁfeﬂan%mnf eshicws plagsgje pofifies can be
pifapedisolg sty arb@itabs &l protain ﬁlﬂf}bhﬂgﬁmubéiﬁ&ﬁlrslr&ﬁm%nmamn obtained
fr&&iﬂl&ﬁubﬁg géféw%@ﬁlgttcgl% utﬁ@&ltfcg Eh.eig Pn%ge% 1n§1uc%s gﬁiﬁ%op 6meir Module

t eri.opha asm d
Sa(.) vsvaer @8 Oeéfsgmaﬁe‘&f Eg]relglfy(f P B¢ Befeen ?l@g‘h@t(%?%a@ Tequires a user 1nput
T grreeees thefsizBi\Aa proksrvdigh is medin thh etrelatioe Gts@ ASbA@EIY A@strom or smaller
ftapa gﬁid&ﬂo@&eteﬂﬁlﬁﬁéﬂ odﬁ)lvenm%gslﬁi&laélcﬁs Hakbohdnig ugl&%&ﬁvam for

[+ (8] S a [& VICS Cl10S g

L AL N
fas ¢ é°1‘bﬁleé%fmeﬁ°ﬂ&1ﬁ‘gﬂw§ 106"% F{"%"hb?(%ﬁﬁc?rsé apd(b39P)c Wiiatipps of

$uofaqg drveraad Bolgwpin Ostiof MowmaarStutadn df maﬁmdleb@espll aBNMede DIN% 53.)

an d p @fé!ﬁﬂgﬁ' 888 goﬂﬂﬁﬁrrztpéuﬁé ESmenl !ﬂﬁ plQ) gch:{;nl (S[ireqa'tyamzle measures Those

f
b B O B DR UG8 B Grr e B Biapiers o e
PBPeYEi n gene or fragment thereof linked to a
het eroldeguss apto@rp thhtd'@ul@ BNt &S Bea@RN itk ty§dn%dys P'& Qxample

&Jx@x{als tvn@suﬂgtfrgrﬁ Qljngeg%%ﬁn B)Q %Bﬁ%?gbh deal &%ogelness (gqc esswe 1 é%pfog?ate or

surglde gg g artlc age v

uﬁ;eogtﬁo ana%ﬁfl \taﬁc ﬁagaeaplg%.| Tk&sdfqluGPé c]fr@\aqﬂl uteydisorders or diseases
e thpso pitelyeicat onditonitivg paditpet G ohogOUSegBi®@r @RGkstion. Non-
1G:tpha b}laﬁpl&fof dh@)meﬂs ﬁ)@@ 1r28d he%ﬁ%eﬁmﬁgnm Q{Id(%mgﬂ @mnofd; ely| @&grmas and

i &Pk lan |a I a replication an

19:5;!1191!1 fﬁal%fm Eé%pll (Mo ?o 101 ytq,‘%% al%réu gn% otglerﬁlalédlulérr mfsfophagal.
‘itﬂe‘é?hé‘f?fﬂélﬁgd ‘15%‘6%06% Id’é%??ﬁgaéd m%%rérﬁtoasanaf’sem@ infrjupol gz dis B

phag&horrmabenal angibgenssis debrverat new Blodtredsa B ir6ly &B@Q\%Ly '

iSHEHerdP or 1@%@&&1}2@: g, tﬂhbcﬁgn tlplnllg 3 se?d% the g‘h%}%éenefsm bén{g unci%sﬁed from

aomedlcal gangqomg ina d;s aseg tate lils ed ses a e o, ¥ Excpssixe, in

access| O RAR]H ?ré‘fcgft@ tERyseg @ fiFaq 5145 Etgpssiag inagnioprégte or
“&@P‘d’“?dé*sgl%a@ﬂﬁ qacugstydenizgreiisiow blogdeyeisab grewib fhattcbngiblitesav e wd@ning of
thel dy&ibed GlRAbrIRS1sA b diftaBOIkCACHANh AL ¥s %all?%&dugﬁz@d Qhﬂ%&]&nd
nte[aQQimg]H&)rs Elpsﬁl‘&hn}; cc()logi Fﬁ}n garrp:ern %s}aémaﬁy smaﬁfi: dm%%af)clir ,tob]?:%siagfzanfeﬁ)e

ensemnt
d&ﬁ’fﬁs Eftﬁﬁ} byd}culfg ﬁfoivqj%lﬁnﬁlilqs}qu@ally Fhalg;@lﬁxdnesa getlmpgtgﬁt Tirigoprily diabetic
retivephthady he-ifdered sghvelgencateasauRtg Boria 6O Ro@Et aridsh a
hﬁ@lal%ﬁ)ﬂllaseoma%ﬁ: 1) h%a%m@ nrtﬂ'arpﬁ?My éﬁ?&%1ISéséb%g£ %g%pulongnp% 3,

ep Xct1a|11¥ m%s?ngg)f)rol%ﬁ%nxg%l%lteglfo ephn%ggaeglb]pvélmmcénglg,ldBpegc nephropathy or
hynssangivegprbrogplerogip variqusiititranatony disgades, gpeinas itimicli, evgechllyabpmBadig
afligiti€] @flanim2ebrhewe tikkase (b&iﬂsaéﬂesald&ﬁ(ﬁﬁ AR redSdc B SAY. dléggses%ccumng
nunber of al gorithns known j;n the art. Preferably,

sol vent accessi bl e positions are determ ned using

coordi nates froma 3-di mensi onal nodel of an anti body,
preferably using a conputer program such as the

| nsi ght program (Accelrys, San Diego, CA). Sol vent
accessi bl e positions can al so be determ ned using

al gorithms known in the art (e.g., Lee and Ri chards,

J. Mol. Biol. 55, 379 (1971) and Connolly, J. Appl.
Cryst 16 548 (1983)) Determ nat| on of sol vent

Y




personal conputers has been described by Paci
(Hodra¥b) P20 / CONTOUR: nol ecul ar surface as and

we abusroessso - Paidbifaly i€onput ers. " Conput . ChenuP@8U4)104/024662
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377-386; and (1995). "Variations of Surface Areas and
\dtwdr crimgydants endomsitiosiR 6 chiviiit 8Gnh & mGd MbEDe&er@bnditions. The new blood vessels

QEIQEE@ he &%@@hssues deMpr norMQ qghes al:ld' in ﬁlicﬁcalsse%f ga ce;r thWF tls can allow

refer@ her apeuti c treatrrent an actic
Smops “V‘é??faﬁ‘t ‘F“\? 513 FEsaatiep and lodepypaher grapns{iEgr ‘WaSttSFSé dt‘ﬁ"l%‘ﬂ?m
iapeidseneiis otdun sibendlieredsiniyleqwite bipod Yeeselsl grawgh dl@conaibutesed the @ssening of a

tahase stht@ e ‘é’hlh QlléEaJehﬁchdih &%Qﬁzﬁteﬂy Qisdaf?, Q&eﬁﬁcﬁ&éﬁ&%ﬂ @?und ﬁ:ahng Further,
ener i

tug%rg o) es and he%rha s c(i:n? rré%u grom ae gb'sfnce o ang?ﬁgveéls thﬁﬁ?ﬁl}'ﬁ{y éeq%ﬁ%for
életfrflé?ahtgr &ba Péﬂsenﬁe‘@epomoafﬁrh@}f}wa%tagnga@eﬂ pagspts By riTik of developing the
angs-ogenesilssgexcessi ve, | nappropriate or uncont r oI I ed

angl oaﬁa%a% ) thg tre yaﬁa&:attt farred@%gﬁ@gttomwor polypLis: !31 eao L UdeSion

gl roni c and ders of di seases’ |

ﬁVSS"é%aéFt’fé‘PfS‘afﬂe%‘rg a&’b‘ﬁfatl PPIEFE R TRRvA e 6@@0\?&?@ acquired
rrerrefefitiepey symiratiesagerg exclusian, agppie Sdrdtion bacthiduhii¢ersi Reclirg disease, blood
@Xrﬂd’fﬁlﬁ%caﬁld 6Hst5:0tve BiEcase L cBordd@ Je&ﬁs%ﬁlﬁleatﬂ@ Elﬁbrﬁl: 1ﬁfﬁﬁln!ﬂg§ chronic

gtl:ent Cci)mp I?Vr(ytlg nhromc%tls "con talctriens ?veré_iwlear cg g?af %%ijg ion, corneal

neur’ona
ﬁ?&‘.ﬁﬁf“ﬁﬁ?ag?ﬁ ‘i?mga\ll & afb’teﬂ‘@?wl@tzﬁ’ﬁﬁ GroaR's dlsﬁaﬁfb E‘é‘ﬁ Hiargssl epidemic
@p&t@cb@lnbtﬁltm figga! aloamd, Hﬁpfa:dsnhﬂléisdf@mme FbrBes Ais@OnE@S, hyAdcosity

fhloﬁm;ng sYarcohd géum’]h[ﬁd c@&gerduml 9194 Iga!rg%glr kq { Igsis Mooren

enes| s occurs en_new

an
e SR S R R
|W?hﬁf§ préped (QeleWebgrRengu, ostqoprtarifisoRnadts diyense, parsplanigs, mmpmgmlet
@ﬁyleﬁthﬁlo_ﬁsﬂ HIRGRIAE BdsSladi@bmdicAt i ko2 &6l infebHRR8, Mﬁt&ﬁlla elasticum,
%Ie:g sfeTe]olMe! ds)swj:a,nracﬁal Qéé?(&o%'grergtmg’ltng tvascu?anzaﬁoncrlgtmio%a%% 01! premat?irlijty S

sease

EFTREN Fiutplagie aigji ssaredsil cdlepamias W‘?’é*ﬁyltdt?@? eolid gimagsy fjtargarts
Pieadtres dabsogdigwt, hupefratimtdciatiits Byhiis sfsemic hpusyR B e thafghal

Qégerfeﬁ@ondbx%ﬁ@&@sq’s Shudd, %m@r@ ofGR%h3 @a?coﬁa g}m%l% @é@golﬁltst@ljhf? el
ari zed solid tunors and

os§ 05arc rg a r%grr of re%S(R)Et tom 1¥10 S cg Sh(z-';b arco Icerative ¢ vein occlusion,
metastatic tunors (i c'i“ s [als oo e Mk o 1o "éé“hé"é‘ts
(Vésﬂp% fieé}FIPryy @ﬁ&tesen%%tamo@oah gndesaw@emggenemasasm@wah @iabetes, parasitic
diaae € ibnormélive @A SeSneCidpseghyTylodRgldugery 1GQY &%Gkhadifiig@h bk
@1%9@ QﬁhﬁJltioX oﬁhﬁ’ﬁ&i atn@coﬁnlué lﬁgﬁ]n at10¥1 Q&hib&gxp&g\%llaﬁém n and in bmon of
gfgbnﬁv{g%/e getécs retlnopa y Or age-induced nmacu
IR T Bhlubeosi s; psoriasis, psoriatic
ar t hr Atiraggioghrgeintbampicody welil oriiee gsr@@hrea@edna?m refpct®nByng
inAfhnROFRteHrMic EyRfahe, ﬂbaﬁlﬁﬁ}ﬁi@ %enc&tﬁgl'éff@%n such as that associated with
g%nQJEt{sualncPﬂ&PaEé’ff‘u%l&n dlse?eisgs (11sordery charac?énzeg l)yo ncrlegllra lfe earscaflIar pegneablhty

O

uremc
&# aad%taua%fow% P Hgory Fwﬁw@m@n@th V@lgﬁ@ﬁt?ﬁr Meigs| srdepaie dung
W ninBitich, neptrdtia BPnEbiae; YerichidREHERE®,, pléhitiCdifuism, Rindekbilityt aksSgiated with
%@(ﬁfﬁ‘sh@a‘: hl%aéﬁgéﬁm&!ogdua{ fEle ng lnys’ocarﬁlﬁﬁ emgxﬁrsé(okps%}ﬁﬁhe like.

sorsasi s, I COl dosS| S art
Ot o D RBROSR SRt - sue g lodt PeHA PR sniofbroms brorma
bledrebyshselnwhich aes mdenteblecilioginsovaspulag Bipwoemaderarsh biivlodvasielnio theeye),
hritasVenbls nRitthiRktioBQ M brink OdhSnuniddien tféﬁ&éénl'ﬁttéﬁ@s,qnd/\%ﬁ@ edo§1n§§ﬁ‘actures

ffﬁﬁﬂﬁ‘tﬁﬁ&,ﬁnﬁfﬁ?& gger&sclg'rg’u%eﬁ%lesd( ar enm of [llx %r eréeg)ntg ?efsﬁg%%#“{j’%

eammas skiglesinn copppaserl pflgod yeisely, |S?1?SQFF13’P Kadﬁmah@nqemg@sqe fisease),
bmiagziom (1gheon empsttNd blodiBtsas], Af BB (eadin S tabd bituli@Akss in the third world),
ﬁeﬂgf)h‘ﬁg %?ssxla&ul%@ﬂégl&s e ﬁﬁ)ex{rgbﬁl(: ?caljs &bﬂoﬂ%ﬂs@g lf@xhzﬁio | ood
vessel s growth that contributes e morsenlng of a
di seased state, e.g., in diseases such as coronary
artery di sease, stroke, and del ayed wound heal i ng.
Further, ulcers, strokes, and heart attacks can result
fromthe absence of angi ogenesis that normally

requi red for natural healing. The present invention
contenplates treating those patients that are at risk
of devel oping the above-nentioned illnesses. O her
patlents that are candldates for rece|V|ng the

o Y " S o
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keratoconjungdivitis, fungal ulcers, Herpes ginplex
iDefkeidtoi FABRI pes zoster infections, hyper viosi ty

weyoozess .} Hap @il isar coma, | eukem a, |ipid PCT/US2004/024662

degeneration, Lyne's di sease, margi nal keratolysis,
Moor efihewirg EYEGHMyCBERIT treys¢ddercin feleostie thanl$S-erbitedcid himaun vascular
|eﬁiﬁ!h@§l)éell S@APador afAGAH:AN 210G BN 3iCidb- hinblARSRS S vasal% Efdothelial cell

' be
érowﬁl factois as detscn%kgbte et 9! dicc)'zence (Zégs 13802{ 9§\$pa]néﬁ?u€]f egal Mol. Endocrin.,
SEL I e %ethefx i %@@ﬁﬂm Q9giing allgis) ayfbnrftcesﬁqd fdirrgs theofs Theltearg 8YEGF”

@BdTpikds SAMEGEY FEom npi-RinaZ Qs bubtf £ GibisQ RS or pRERL SONARENIRVEGF from a
%ﬂ;eaﬁé sjp&}émre 19&1@%&3 g’l HA sjﬁslraéﬂ\!’]iﬁF%r ﬁllnr%g @EGIE %@'E?vq: for murin%VEGF and

era .. ret |na neovascul ari zati on,
5¥e feH’P F" 15 Byopsf! et to ruppiedionma sl thepolypepide 841@“81"8 atino acds &
scloReril ttq 199 ofglied 6t apnirpetid hugevicalar eSogeliensll gynitia@srERefG@td t6lany

bR 0f \%Cﬁf rh@bd 1§enﬁlﬁe§ ﬁﬁ‘l%%resegaﬁﬁﬁgaﬂonse g-| %9 Rt éj h@?a%GF 1-

TR oHop o s i Ry o Bt i B mberd o it
tthe a34ingYEQH @%qnge &er eEWPh,glm@a P%@mﬁon { Unethignigsd in truncated native VEGF is

AR FoSih A5 (BfBrine} 11 ABHVS VESF. D% heRSameEREGH MR dhe Afinity for the KDR

I%tlﬂltl’i(p@ép@)%tc abl&{d'}l&ﬁévﬁ rhabdonyosar coma, ulcerative
colitis, veln occlusi-on, Vitamn_ A deficiency and

VegenBF&s FCEVIBY] & sef) PFEFé’é?fFre‘d 2 YRGT Byemes “§“°h includes one or more
asigowidaueibnyn thh navaiEiFespena ODandlly,cheheae msre Snincadil GutaEdhs

WA AmAE 2t d smﬁmuday(gep& 5@@@4 offslrth AU ﬁdﬁ%@%@@t vadialls Wsdfibed
i tion

of
gereur 1t JS. ng{a d that Iaxmlbers referQO mmo ac1 regcgue {)0{518?{1 a!lop%t#ﬁ 361}11)(0 a(a?‘segﬂence of the

atl on an eu m or ma
PHHIV R4V ESR (Péi’ﬁ‘éedl “rﬂP?P‘kg et 4l-otrre tnd Ertsk gl dext oprent i n
t he uThe Keuss."cafdat" landa ErPdcDUL RES toSr dehﬁlfe&ﬂlpﬂ&olaglﬁl daf@foblIn nlafimals
hJath t%&@yr cﬁalracteﬁz@@ﬁy%@%ula@ﬁ cell %I%Ih ﬁ)giln b‘lgstok 8 T 1Lcﬂ1@€gbut are not limited to,

I ¢ syndrong, preecl anps

infla

WK G NG 8 G It ——
&EFWOE%HCIB%PQ@% smabradl gk eangen nonesfohll sl ypg cagersgasio@Sstiaah chncer, pancreatic
ein&eq) i8I Sonta | va il tadet, 2RHanlddhcdd I Sinked lBia@leN:@&gr Lﬁe@[oma breast cancer,

p(ﬁ([n%@eplc!)ﬂ)rgc}/al cax?c‘ergendon%g‘s ar g‘osmsao gv?_r‘rtégland carcmoma lqadnwecanéer,renal

tunors, ascites assocl ate nanci €'s
S PIOTIES CRloBig VR Gopes eid Caﬁer hﬁemﬁawwe agd Mgiqupipriees of head and neck
praver. ¢ Mlproina| forgfirpesesiobteatmpit extersad ang frineb ilBsified permmmall hdiddyhg
ﬁtﬁrﬁ&cdoﬂlgsﬁganwﬁnhanﬁﬁfs %&\iﬁa%g)%ﬁésl A4 26, fis o%tﬁm@§ st S dogs,

0orsnsglt lon fotl | owi ng nyocar I nfarctions and strokes

nd the T'K& a her angi ogenesis- dependent di seases

ac cor te isgn ‘fapfi-RepplagticicproRomian Otfets fpe|corpResitipn giefyf in bratimggrancer comprising
tadad oe @il thdrpadc QEnt, @S- &ndéﬂ'hlgéhh BitaBplpM 0O &apki@ic agents (anti-cancer

@exﬁg gxkl[llcg)but aﬁ:qﬁ]\{t@dstg Y| & %’her%d%}d&gﬁg gﬁoa\&’}hpnh%ltorg Lgergs cytotoxic agents,

vessels I n the eye), arterloven us

fgg%wwgrdleehww RUEAEPEeTSEE RN TAPERYtE RS anaﬁ&ulwsqqe jend other-
PROMUIN Fratrafcerangthias @t-HER 2 agibegies sntt-¢T2e0 antibddies, aripdpidkbvansi|glowth factor

atdper eem) Sx{ta@&dlsfl(e Bl AGUER kﬁk&@ﬁlﬁlﬁ{&) G@R@/EGﬁﬂ‘iﬁmﬁ{oI (@5 ' éﬁ§r)mb
EFXIQg/aﬂ Clatget?n l\'zledog% (fac%r nh1b1tors %e g ]Gl vFﬁ 0 {r,}m@&%gf evea COX-2

S HaIHS

inpikitoy e e, dﬁe’é@é@e‘)‘tefquf@hﬁ)ﬁ@q“mmmé@lﬂtﬁﬁrg ey imbig nandtibodieshthay bigk to one
wepeef 89 folldving alyesBrbEd, BGBE, BGB4 ADGER-2fa, 1S, NEHIE&B‘B:MArbr ther
Iea:bt{)x‘és) \'ﬁ'ﬁ!\iLﬁDpw !111@ %Qtﬂfo;!ch\% alld%lrégﬁlcc‘ﬁher}ﬁ@a% %Ir agtc %%img o ﬁnereof are
nd pertro hic scars bnor mal - scar T orrat | on) . T

? %E@“‘V o VEGF' as used herein refers to the

165- dlire ton "apitord tdgepd bvhen @eithgleia refearidatatridbdy alutamdlséd t@anOuphtdpe tag”.
'f‘lﬁ Cfidpe tAR6lypeflddta®oukR gesmues]{g 9rov1de§£]g)1t%g ggam@ WhiBCin %ﬂbgiy

human vascul ar endothelial cell growth factors, as
descri bed by Leung et al. Science, 246:1306 (1989),

and Houck et al. Ml . Endocrin., 5:1806 (1991),

together with the naturally occurring allelic and
processed forns thereof. The term"VEGE also refers

to VEGFs from non-hunman speci es such as nouse, rat or
primte. Sonetinmes the VEG- froma specific species

are indicated by terns such as hVEG- for human VEGF,
m/EGF for rrurlne VEGF, and etc. The term VEGF S

o o Y . e o a1
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and FIt-1 re ptors conparable to native VE The
tD@ckmN‘o\lE@Rvg ant" as used herein refers t VEGF
woabosperssh HEWNEEH. i pejsudes one or nore ami-no BCTAIS2004/024662

mutations in the native VEG- sequence. Optionally, the
dreagginst fap bemAelyd 6 sIda ebughisica thatGnises inbrartariere waldctvity 6fGiedntibody

sl%m.tqihe eﬁtbpe &g az&ratgpaaso I%%;Pﬁﬁﬁ& sgthat%laql&ﬁg&a@ﬁgregmk &@&u on

of. VE

I PR MBS R kv O BT s & Rgeie

Fesiducaarid pryally dtekes g 85 aniusfacitl rreiduos (prafbialthebervaén ayat SyFO@EHsidues).

(Eparn@é& dace {haﬂd.@AJiﬁgpo@bepada andSitd PHiiBod@ T AbQRe: BLMAR|Gel. Biol. 8:2159-
é@s% %—ch§¥c é rﬁﬁhe 89@ ?&76 EElO QZ‘QdB7 CM& an?boﬁles tﬁeﬁqlg‘%l}nstt(ég/an etal,

Ical condition in
t"%f’e”r o Yip-eoad Ff{jﬁ %?ﬁé})ée téf‘rfilezr@%ﬁ%g)exums@mp@te@@ (gl tg and its
gutidudy (Pabdeskperpll, E®redEn giaero@ B(6): FACTHBABIM tn @it ditBdirhehiitte@fliope

Qaglsaoggfvgg'ege ybuldi{lEEHﬁQJJﬁ, bl ast oma, sarconm, and
| eukem a. articul ar exanpl es of such_cancers

i ncl u tega Jg\tﬁ%ﬂ agglé |af us& rglg Irefer %ﬁuPstaB%? |t11at 1P11eh1f§or elg\ﬁzeté ‘he function
miallsgnrlr Paugsedeptruptionef cdiariBe form igashdedio frkledstridivadivei s e g I,
PENCT BaRdE), &aﬁwﬁ{apeutwaéeﬂtb |aﬂ:ﬁt§)@ﬁ§mh £8fzyh&iddiy 5ARG&ns of bacterial,

ﬁl\{l%ﬁ lpﬁlnorca%n% origin, orfra%men% ere bl adder cancer,

cer, col on cancer, col orectal
cancef @?P&’S‘ﬁ@t‘tfcla&f“ 5 & Femisel empoud psefykip (e faiaeed of cancer. Examples
om@mommmm legeoknipgiude & A Clemical c@ipaind GRALIE the trfati@R bBda@er. Examples of

@lﬁﬁ&ﬁé}apeu\ﬁyig&@sj 1ncﬁmﬁungta£l¥t5 Ql:l{jas ﬁlﬁﬂSae‘ﬂld C@%N@Ccyclosphosphamlde

I pus ad.and neck cancer
Ry ?J“Sﬁ%‘b e e Rgnaggfpe. carboquone,
apdopa. @d&%qpff Pdenipinegang pptpgamel ainings inglddingrplilytaming iethylenemelamine,
dpiyR&bioephanfldd @mEtmyieahibfbshordiida Elwﬂﬂﬁbﬂ@foioﬂainﬁﬁe; acé&@mrﬂs@&pecmﬂy
§lﬁlgt5$ms&nd QﬁlatzggigneﬁQéagngtl?tﬁecm%ﬁgﬁmgﬁle grgtgé%b anal%%l% ?()theca.nsl tbrybstatm

cows, etc antin ast’i
PalysEtie 406 Gpdheipa iy ati?ze}ffmu@@flﬁw a?%llflewﬂr?@c f@a9Raes); cryptophycins
Cravipitar] s ¢rytprlatin || ewlstyptophgrirefdtdplwsatit; herapettngudag éntypthetic

Ena@gues, K1 89’a§@@§3lefM1§ QI%MCtrobmF-g?S@FEEJtﬁﬁ a@zfrcothtlﬁﬁ Qﬂ)lﬁégtz{t& nitrogen
n n ent s re |

{ngs%m}s Sucﬂ as clgl?{an%)u%llﬁ(%[om aztme OI(EHOS?hamlgég Fsérvwlﬁtm]e hfﬂifaél} O r y

a’&éﬁte@mw%tﬂefﬁqlw qefpthydrochlgrids maclpydan choyembickin phndsterive.

bradninaugting, trafodfimidNEciDgBREISHiBos @G estitas caflGE. @hlbozoR G Mdidnustine,

ﬁ)ﬂltnitmct Mgﬁjsltlﬁenan@gﬁménne Qﬁ} %109&5 I'S]l%ﬁ ?sgl%réﬂeﬁ gﬁDQm&b[ogche glﬁgearmcm,

HER- bod| es, ant |- |es
SHea Ca'&?%mgwa%%ﬁ PO el o7 { B GiPaboR B 2
{B:1§0 (1994 :dynemisiniesludingdysaanidinyky |bbn>ht>sph<)latesHE¢Ri$ E@Foplte; an esperamicin;
hsn;hzll B nb & irzifotat@.chrofdphdad dniMelated c-ﬂﬁbﬁlﬁﬁ‘&@l( dnBiphe Rlichioad &fomophores),

01'11341%/9 sg{[? %1233% ﬁ%&%&(ﬁem’] eQIJletl? omyc ns %Sgo?ym ha.l‘abm]{l carminomycin,
faémﬁphﬂmcféwogmw)dmwg% f‘%‘l‘%‘f’?§m ‘lf’g?f“B‘RlP feligzo- Saﬂcpég]erﬂwcsrtes

ABRGMY ORI @b biicini (ingudéng imodplxtihcedXoribltaaf cylpiomélpHobno@m@ruBitin, 2-
Wx’bﬁngxo;ubﬁn gn@héo%){égblglér %ﬁ&b&m&s&%n FOR3, mzﬁ!eﬁcﬁ%rcm

GE receptor(s),
T I&NYE? Sﬁﬁé‘ﬁg mile ﬁ'g““b? Wé?pllﬁ?"&}%\gwl{?éal%ﬂ“ ]I‘VQ‘BWF"& PEIRERAIL ol
eQifaenysin, paomycinCypHykiatrpdonbicip, Weepio fringtreptaadcmoubierygin dendnex.n
tiktetatnMoRibitih; QRti- méfdﬁaltets Qkis nePétl-2Rand ﬁ@g@ﬂacﬂ\@hﬁﬁ R ada analogues

| tant fused
nlgl%? de!}llo;!’te%tx %{eﬁlot;e er%@%n l%1%1 Mexg{y Igux}ne analo%s stgh asﬁlg(girablﬁ%G tigh

P@rgapfaw&ge ?‘Bm‘ﬁ‘i"ﬁ’\ﬂ?l%’ﬁéa“&ﬁ Pé“ﬁ‘?“i‘%?ﬁéa‘%@%?hr%%mWPec #racifiqine, 6-azauridine,
auntadfipeghyrttive rddlag airinisd, daalnridie, eA@ik®ine, Yieturidik; aiogehs seR adtglisterone,
&bt préptona‘#eoaﬁlo{@éagl ﬂléﬂ{tlgs'fatu? [e&oléMoLé"anﬁCJd{e}(allststh 9 t he

anti body mutant. The epitopestag preferably also is
fairly unique so that the antl body t hereagai nst does

not substantially cross-react with other epitopes.

Sui tabl e tag pol ypepti de generally have at |east 6

am no acid residues and usually between about 8-50

am no acid residues (preferably between about 9-30

resi dues). Exanples include the flu HA tag pol ypeptide
and its antibody 12CA5 (Field et al. MI. Cell. Biol.

8: 2159 2165 (1988)) t he c-nyc tag and the 8F9 3C7
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of cells and/Qr causes destruction of cells. Jhe term
IDBcketNockROEHE 1 i ncl ude radi oactive isotopes

WO 2805/0123528) YO @ Bing 1MR¢186) , chenot her apeuti c ngia/infssuo4/024662

and toxins such as enzymatically active toxins of
hambghindttrhide, inlddtga krilos@leatalic a€ill repletisAR kucD4sif@lid, ac@race glatone;

fafd@;ﬂggﬁmhﬁle El%glcﬁoafrmnoﬁullﬁfla%ﬁo&lnﬁgcﬁlQn%é‘&l&ne bes%eon?l bliaarene edatraxate;

chem cal compound usefu
ECAlpre s ol tr TR st iagem et e cpfilopescigpiuecs sallom
altretribpdadxywantpisandonisigie) maytmsitdive suck S atayrasite 20 ane@NeBs;.

@&%&Sm@fxangaﬁ rﬂ?)})lhﬁllhapl@&hteﬂul@ ﬁﬁrﬁl\ﬁﬂe%%%mﬁ&xk YosRh DY,

B R R SR RS PNER 6 Ui onpep By Procs
i hqsve@g FW&W"HF ﬁé@eﬁn:fsalr?genaﬂm divprenic gigctriaziggone; 2,2',2"-
e hzoEanmine AR SEspRRIUT-LHAR Ferratiifl A%ﬁﬁiﬂ@@d anguidine);

%kﬁlé/n' @HHC!Herlﬁénbgzng %Fit(%f&u%?%utbl&%ll p1pobrognan gacytosine;

altrétamne, triet Ifene
aan-ianl <e‘}fé5HoC§%%?s@m“8fetm°fePﬁ Brgiyise TAX i psrlivas g e
&anibbtOniofnay, Ryrlceibnoib). ABRATANEACEtogpbaniiins alb@si@gihdled yanoparticle
lﬂiﬂrhdlﬁbxa&b&&m@{éptAQbHchﬂﬁtﬁ%Ja&%ﬁ)Bamérs %M&Ighﬁﬁblﬁ and TAXOTERE®

(B?xgt%xlsc’a tnong Poulenf ?(Xer at ! grzua%a lh%%égcxﬁ 8&1{1%,5“ ﬁagm a{nge 6- thioguanine;

JFEPOPEIET: ﬁleth?ffa’fa?eﬂlaéwﬁrﬁnad%@j supf} a3 eipniag #pd sagheplptiat Yigblastine; platinum;
an@kiGgVR $9); ifosfinyifet @iERanebraS/in¢iade] NAHLBINED vio)Bing REMGioRk; 1
@Higosﬁg y,&tr&gtl;l)égdng}n}gl}l 2 amgl At&lﬁ tx@i%danbanﬁglgﬁaf% gag Izbamatosar CPT-11)

e sy nt hetic anal

éﬁ?‘ld‘w\g‘j u gt@’le‘g Eﬁ.g‘f?é‘} BBiRpecApE RO gtaf’%lf“é‘i?"f"i‘f‘) tpoisomerase inhibitor RFS
3P @@Pf@l@%ﬂbwml@g}@@MF@I eetinofyls suphi & redgpmciksgedintds; euighasatn;

Ghdo@dkia m)l;(bkalhplatﬁlhhcﬁfdﬂﬁlﬁb@@ﬁpﬁ@n treatheHt Q) hl@ns@bﬁiﬁ)@ @nhlbltors of PKC-

ST e Sy L 10 o

AstrerrBicalh 2rrerabls stie a¢idsof ’é"a‘l‘fﬁf dani Oﬁﬁh%,%bP‘f?e !
t r of o&ifcimivde! in this dedinitionnngsiitalfothiondl hdefitOBal A BSegSILE & idbit hormone

Qzﬁf)rﬂ?ﬂ%ﬁdoﬁ Buch gstlhtpc{s%gl‘é %'serbctlvte Q&@M&E%@ﬁmod&lgﬁyﬁﬁkﬂg rincluding, for
nﬁ% f@gdl% E&a@ biiotics suc Ih
SRl et espns YU APEX® il iy el fon. ey apacgen
é@*lf@%@ﬂﬁﬁ@ Wl‘%iﬁmawﬂstamhné %REéﬁ@%mr@mﬁqnemmgakel inh{bg@ethat
2hibft the AAgHHe WomAEhRe Whithtdulatedz@rogdnpelduction3Sthe aiBRd J8@s, such as, for
gxll%;% h(}a)-lm%)ﬁgﬁm}ldglute h{l]rgcle %%E@m%mogicaate AROMASI.N@ exemestane

rona an eésperam C

honat es
Bty S RAULSP B fena FEARMP BiSph omE M E egptsepie and
@hramms ocleis flutemidgliilpreida hitdludpiidf leuprolider pdigppdntin;@Syell as

BéxhoRHind QNsSdidASlane ﬂ&febsﬂ@@&hé"anal ta%eﬁﬁ[%ﬁéoﬂucle%@ﬁ;ﬁftﬂc%y those
Qh&oﬁﬁ}’[ﬁl N Ireismo% %‘P gillﬁap icr)l %naimg pﬁtg“éays 18%110%ted ﬁrb%;ﬁ/eéarnhcel?%hferatlon such as,

car I no
e Bf il Rd%ﬁt“bfflﬁﬁfr RoFymeBIans VG comessid ithidrdeisi ne,

ABRIOAKMED Modzyme)l Oid @ FIEIY e@ prédsi¢nl ith@itbthialbghes such as gene therapy vaccines, for
BRLRD R 1 Bt LML, %EWE&XI@@E‘%@&%@H}GB@@Q@&R biER NG mL-2;

no- doxorub|C|n and xydoxor ubi ci n
éﬁRﬁ‘%ﬁEgN@% top0és§18z?rzﬁﬁ l?llﬂtor ﬁﬁ%]}%% Tnﬁ{H }?&?rel@]w' agy Eqramicins (see U.S.
Pri-Norfh621. 19, @d plhrmassutivilty oeppreabla s4G;, adids oojoiemod 4f enyatthdhbove.
nogalmeyed Prod@d"| |as\/1@émﬁpth1§]§)phcﬁ)cﬁ>9 {eﬁm\f&d lﬁbcurgbpgrfdérfv%y fobalof 2

@Hrl;n Ce tl%!llp ’actlgcus%lli) r&/ ﬁlat is ess C 08)619 9) tumor éel]s corﬁ%g %i g{gl;xe%arent drug and is

treptozocin berc eni mex,
Feilisi f&lﬂlh@%ﬁﬁ@qaﬂyw'étvam ?ocl@gedsmﬁe Base 9 ot foxm tSee. agVilman,
ProbifugbOd @d&e&ﬁlahotﬁe&pf“ W)ochehiohl lg&bze@zmdﬂsaa‘l'bﬁsl, DOMES 5382@&15@5166&112;
ﬁi&fﬁls@@ §8%j‘ Anﬁl Steﬁgee'i ID OtPFo%&t ?Che@tcg rAgB—I)agl( gzmge'ied IDngbrahver L Bzrected
purine anal ogs such as nmerc

t hi am prine, thioguanine; pyr|n1d|ne anal ogs such as
anci t abi ne, azacitidine, 6-azauridine, carnofur,

cyt arabi ne, di deoxyuridine, doxifluridine,

enoci t abi ne, floxuridine; androgens such as

cal ust erone, dronbstanol one propionate, epitiostanol,
nmepi ti ostane, testolactone; anti- adrenals such as,

am nogl utethimde, mtotane, trilostane; folic acid
replenlsher such as frollnlc aC|d aceglatone;



trichlorotri yl am ne; trichothecenes (especjally T-2
tDoskierNo. RZET2RA in A roridin A and angui di ne

e Y WO R@tShazss9 i i elsikng i dacar bazi ne; nmannomnust i NePCT/US2004/024662

10

15

20

25

30

35

,,,,,

mtobronitol; mt oI act ol ; pi pobroman; gacytosi ne;
draeiesi Itbech(rﬂwaa (€3)) pp. ?sz@dwpm;mmﬁase; The briodaiige pralis invention

tn@?ﬁ@éb%@ a& fot ﬂmted E’%{Qplfafe)cor&@ﬂg thl&pﬁgsblﬁte Ql)n'tamMé Blodrugs, sulfate-
| CcCO

J.
RE oy O BB P8R DAt ot s dvcosied pome
rﬁdﬁ@ﬁ&?rﬁququ@roﬂrezsmmmmyewstwﬁed pleadxyaceiynade-coygimins prodimgs or optionally
Eﬁb&[ﬂﬂéﬂ@)ﬁdﬂﬁﬁc@t&{ud@@ﬁt&lﬁl@ odru@C AR Be ank bthdr BBbSJurididPebdrugs

Fr ance) gﬁ‘%ﬁteg%)é)n e%)?el aagv%%%ﬁ g) eﬁ‘xamgf SO?WOtOXIéEmgS¥Hat can be
AR hes Rl B s P ‘hvé““°ﬁ’éf1?96tbﬁféséa19télmlti¢| ttPiium

airabbgesid edntedsscdbeg poat i N and car bopl ati n;
Vi nbl agtie H@m@d oAb a@mﬂom 286Gt VRt Rdsiwith Elpaﬁéb@wo@lﬁe

xant r one;: ncri st vi_nor el bi
b e B A e e e
almlrn@b#rms fere:. mytbdtioeite), NS tis AR 4roe sterpigal ameitirdlgrmmatory drugs), HUMIRA™
((ﬁﬁi’ii’ﬁ)ﬁlﬂﬁ Abboit Gﬂa-mtbﬂe)) ArAeudimgmitid), G{M@ﬂj}?mnﬁhxﬁrﬁg icBfRddor Inc., of
ahv%trgl oy % mﬁr(,%t E-%Tllﬁ&dwﬁgegﬁ\éﬁnglbl H?V%%B% %%%?%gd in

ornit
AR U (oo, G, aicpin

Gonviyrilbamins {1 Gatdi (oraD), Geld Gronmowsputer)( thivdeyclimx@tlbspdriat, ISraphylococcal protein A
1&9&9&3&0@04 ﬂ@ah%ﬁelb' 1spa| h@&h@noﬁ&ﬁ?&ﬁ My ﬁlﬁ %M‘I‘I\(Fﬁ qnﬁl%)ab isa

pi tors of R (e
s F“zﬂCFﬁ?"ﬁk’ %P%@%ﬁ(??ﬁs O)Taﬁa %@ﬁems ”c“h%?t‘““l“@@lﬁ%‘b Tysigp grotein
jpereibting efithgextarellda dsapdizEndmg et ok huyand6 &2 (p7 A loimer wabsts$actor

a&épﬁiﬁ (TRER)d@Kek WAkl FY Bsition br aalGMaanGlt he cﬁbéﬁﬁf(ﬁal tré¥ie et of RA, see, e. .,
ﬁ\? (lleﬁgggr thenm}nzlg ! %?ng 0% frhleur}rlla 01d a.h r%r %rt rr;]tzts I& 1528571%{5‘1%( 92% ra!i6s(February

at _ac
tZQH%b pg S@&E?Fnézgdg b Fhe %% ?ﬂﬁl@g’é H%ateéwéb asCéV@ entipage ofé@tlrwawg@hn
repepibovitmpiutestaMIX|. SnRdeplary Hagd otNITIis atb@rr. 528 agRy/ek. MTX
{00 XdnfirfiRred bralgl ah@uswtarléaﬁyADEX( r) tanoxifen),

r al ox#f n

trioxiten éamfgmg%“iéyéoﬁ’@g Sppgy mi%ﬁfﬁé“’ XrS‘Fté 9 é’?@ﬁ diseasgyffy patient can
PAFESTCfkan ggbadnefithe fnsentioprimeepitngten with figr baatndr Rernibpd¢® (infliximab; from
icatidchiTic., bifMalvein 24 NENBREN@ERSE:; dhinewhggul at es estrogen

p r O d uﬁJr E&Erzeht fo :ﬁ,% tﬂéj;ra ?é%lm # Itrga@,q §r th gllﬂ&ﬁ cﬁ]%at 19\%&&i§é(znprﬁon

am no

r‘?‘é‘bé@ F’ia‘BPle AbiE %?Feéommmflﬂ(‘ Cyelo
f or meBdr dimir@imehtatisorod, pienkRicAd bS@Rféms)ered ar anzlmhﬁqf this EMERERAR(ix )

|c&1§uﬁ@i§19\lu@1 top&ﬁl@eaﬁﬁgﬂﬂyp Mt&plc@@@l%fdg RIS, calaﬂﬁhene clobetasol, and
- andar.
arot?ne or w18%n Ellstfexalfle retho%?j %ycll()lsgon e, q’%’VA an% LH{%B tgné gle%rr cfne %{lébOdlment

U

}

gosere
t‘hF Bs0ERs PRI i éea(es W&h tBQ %?hséddmmaﬂm acePRsBRR Vi yxc@enom}
anal o n nse onucl
Fhos o iR RERRS Rus B RGBS 5en RN s om
ﬁtdfaﬁ\ﬁwgm"i“ﬁﬁ?t in‘(’,cﬁ’tcéﬁd ‘P‘ﬂ“ﬂbﬁ’@r"é’l‘ﬁ‘ it @é’FdF“aIBY Hhocifited-ip the epyral source of
$hd Grltib@$ nucleid hcid2 A8 ispihted nudCcid ol@ile isRakr tw th thd-f6RAD: setting in which it
Esl f&%l}{ mﬁﬁe % ﬁgd Iﬁl&el@ac}é%mﬁ ngrgtﬁﬂg |arQ ﬁ]istingnheglfrtorg rihe (1&139 acid

essi on
Fﬁ’ﬁ‘?“ﬁlai ‘b"t’“Sts {Pé‘&t&r?lr?@é ‘%?Yé]‘?r é‘é‘s‘)éf’éfﬂ é“*ﬁé?‘%’ﬁ‘;}“\}l%@i‘dﬁseaéluc@ccffld
axlavfsicenfaingd ih UEET biifari)y eyaactharaiibolyEiivEErledfply, theaadicned
HEcul A DnFolnod AR el difkdRal sk hardi behis. 2;

LURTOTECAN(r) topoi sonmerase 1 inhibitor; ABARELI X(r)
rmmRH;, Vi norel bine and Esperami cins (see U S. Pat. No.
4,675,187), and pharnaceuticglly acceptable salts,

aC| ds or derivatives of any of the above. The term
"prodrug" as used in this application refers to a
precursor or derivative formof a pharmaceutically
active substance that is |less cytotoxic to tunor cells
conpared to the parent drug and is capabl e of being
enzymatically activated or converted into the nore
active parent form See, e.g., WIlmn, "Prodrugs in
Cancer Chenot her apy"” Bi ochem cal Soci ety Tr ansactl ons,

P = ~ A r-a. 1 A A a1 " O Y A NSNS\




whi ch can be converted into the nore active t ot oxi c
fooae: Nbr R2G72R | es of cytotoxic drugs that an be

mWaeoiswat3sgied  ptig rappmodrug form for use in t hPET/US2004/024662
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i nvention include, but are not limted to, those
Cc henpTivesssauit doftrol g Quaicss” ebeses Dlvedq@idestecessir@for théWpression of an

to[)e%fy ﬁrﬁ@& co@iﬁg slé(ﬁg}égﬁtd gdr&u@hké? Br Jnlsxﬁ TlIe b&ﬁra%qhe%&g th 3 svﬂ?ole for

gate an anti é’ tRe I nvention in

BT 71 8&%’“% fAudg A ProBAE: BHONHS PROPERIOL SN S frid @ gipgsgne binding site.
drlggstic cEiVARDEY d vslaas ematadpolyydemdptionsignaly, ind enimicére  dr ugs
(e.o. Nuc{m:taa@fsr &ﬁﬁﬁhed%m@ 1adél§ﬁ@@(ﬁﬁ&£na§kﬁ&09§h$%m another

AB(%GIC a{:lE] i%ubnoclg a toro ?‘XI epse) Blg%%&w SE uen(:fi ot %)éret%rg ﬂgla%g)s operably linked to DNA
REERPEREE] Gt if ¢xipresssdap m@mt@@éﬁt RyEigipatds fihe seepsfionigfifhe siymoptide; a
PnpteroNBRIntef & 6felaBly Riked t6 £@ting dqMREOR K affeVihe traalMptidn of the sequence:;

opaerpsloﬁthl;nﬁhng %%%abﬁrqim Q)l a¥odﬂ1§ ?eQueth ﬁﬁk opt%glgoned 50 as to facilitate
|“ég oxycl or oqw ne fasal azine,

e S PR oo i i DI bencts i el s famious. an,
B thresprie of alstegptviyrieder. Coitighofsondih Jeadin@phase. Homdverambiaetsldand have to be

I’chnBQﬁnysC Llhla@,ls a@dbﬁxbl@%@ @y ligdon ats&fsmmid r&@i@&ﬁ Bles. RF sgéh%ite@ dd%ot exist,

tsyn[glgtla Ol1 %OO]IF']UQIt otlge adza)tors or ilrgume us?d 1]1 ziccor(glnc Blth cgnvgntlewpwpﬁe
rm no cﬁ%ﬂﬁ%ﬂ hergjp the 5EperRpsinh 2Ll Hrch e, eyt "ERPdture Breserinesqhpngpagly and
aisuth davignmossdivRed fadgedyISliue) fhe Pbi0d "@hnSfo@ARNS last "irgfordifd deltCinclude the

%Bfitla’ﬁ‘}asg dob ddl cdlthxg@dglqvepﬂhg}g}o&gvup&[ Jeéaﬁ%r(aie nvgﬂgr ﬁ)?%;ﬂ?g}s %éi_jalso

r necrosis factor receptor

t“%def%ﬁ ‘?‘3 "5‘&9%“1“5( BH "8°° BepigiRrupay EDNA cprignt, Ttg prApadvertont
muaipnyyefrtanipfosAthatdiese the eamg fu,nctw@a bidleti¢ahativity @rscreche for in the
Bﬁgﬁﬁ@aﬂﬁﬂﬁn@ Lenrakensmada OWleradidihn JleEi;lgrﬁfionHrJ iedatd, © will be clear from the
&Rheumati sm 46(2): 328-346 (February, 2002). In a
speC|f| c enbodi nent, the RA patient is treated with a
CD20 anti body of the invention in conjunction with

exenpl ary dosage of MIX is
g@?&%&@[‘%‘é&wﬂmﬁ " MTX can’ be admi ni stered oral | y
QMCMQMMNEY}FAﬁ%dléshG treat nent of ankyl osing
spondylitis, psoriatic arthritis and Crohn's di sease,
t he pHeinsmtionderpin brovidep wopt] eni- VHGE lantievica with High dlipdiad affinkpto VEGF.
EXHpIaty imefodk fr @Atk ¥aiHoE: adidtskribed i@ hor€ &ﬁm tﬁ‘e, following sections.

Remi c vEDan e selected usii t antigen de rom afir

Vol vl o éw@ﬁb‘ﬁ&ﬂa?‘e ALEN éeﬁl HaneBcergrom g
fPrEAlipRsRicies: Pesferably fhe argipga ishupan SEEF MYRGHe Heweasst G Fyfrantpthan
amatiss lowilas nofinetVIEGF (niWESHTY daflsoibilusedous jhel figtitdrg@tanided. e VBGF antigens

?r&ﬂ{;ﬁmnﬁ maﬁnﬁh&&cg% b@ﬁ(ﬁ;ﬁéd@r@ﬁ Ba@lfrzﬁ tlscgl%estaﬁ%tgrembodlments the antigen is
e rea n of

¢ R

B‘%guce% re""“ﬁ’%a"aléf’r mad‘% yging ofher %tgeg‘aﬁ?“i’n“%‘i“%‘?‘“éggféﬂt ant i body of
this Tlﬁ@@mdv tshectpdyvid rapalin bave omitfigipntli storgdinding affinite for irefirsty EGF
srtigdn. aﬁextaﬁm takhntibdd@mai behg hvVBEH With a KKj, vilue aab GbrP b db&0SaM,

Bljelg )t 1%3% ’tha@ﬂ)guttz ﬂﬁaal;l&) &&Q%ﬁ/%‘iy n\éﬁgto%\t?gF di’ogﬁ a,grgl‘b?dﬁ affinities

retinoi cycl ospori ne

B BB hrtace Hé*mﬁ%'a%ovaa%eub?edﬁéw @15k asithe BiAcarg psgay apegopibed in
Enelplasr);mzmwylkeslaum@mbsoaieﬂtyssay@mm Ciod dompetition awhyk [e.g. RIA's), for
@Mﬁ+1@spor ine. An "isolated" nucleic acid nmolecule is a
R R el 8
ofepthyengis psatiherapeutics Seph dﬁswaw kngwrein heyerf and degend pp thettegehantigen aid
fi@bHeC e f thd dgbo®D Ei(dﬂ@ﬂgﬁndludél%ﬁiﬂﬂ:v mﬁhlﬁltloﬁbséy% he3d:8&d in the Examples

B %Jn'f(:)r c%l? @%ﬁghﬁﬁéﬁ a&aﬂs as (?eg cgﬁed 1&\98?5/669921: f)r exz}mg[egnan?f)ody

setfing in ound,l n nature€

nucl ei ¢ acid nnlecules therefore are distinguished
fromthe nucleic acid nolecule as it exists in natural
cells. However, an isolated nucleic acid nol ecul e

i ncl udes a nucleic acid nolecule contained in cells
that ordinarily express the anti body where, for
exanpl e, the nucleic acid nolecule is in a chronosonal
| ocati on different fromthat of natural cells., The
expreSS|on control sequences refers to DNA sequences

o o " o o o o
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Nucl ei c acidgs "operably |inked" when it isgnlaced
iDotket Np. 201781 al relationship wi th another dcl eic

waciw/segukiide iFgns exanpl e, DNA for a presequeaTaSzN04/024662

secretory | eader is operably linked to DNA for a
[gerendom pillplg@ytotfxicity (ADSCED topPBREh- A& iakd PlRRICHE (€DO) abBRLUS Patent

BR300, 369} R@tBSsik Q:t&ltl?@r léﬁ&gp%itaélsoagka f(sef{\ps ﬁggbéé eptl de;, a
Soera to a coding

pr ono

sequ eﬁ%sé:re‘fnfforla?t‘ d{’]ef 8%‘? fpind W‘%@F‘i’l’ﬁ £} (yniggen qf fpgerest, 2 routine
Sebloplans assyysuch ay thahdpscnibrad ithinrikbidingA Sibberolylaaype Cadbpying Harbor
[Lhtokee), EaHaaowRaDag LamqLp88)Cen Eefperfot"me'd SAIH:QI%&VEI!Y %Ee mPpifkde. g. as

t t
ti%r:]rrbgtph l:lllahn e?al %% lS )ﬁem %R]K}Sgg%gl S §an6)séPeEE&rmF P] ée&mgﬁ.vglether

éhBﬁ‘t“f’ﬁ’PjB‘&@ an e&ﬁ‘&“’f“f‘r"r@ls‘he case of a secretory |eader,
cont i Specesspeaifidiy bitheme@lhntigdiphiata .deté‘rl@iﬁ&l\/ @he, birRNNANGS Sfthe%body

ME hdﬂ@}égm BﬁheQ@tl g@rgﬂédlt%ﬁéﬂ the adﬁb(ﬁ wrﬂge !hg' ]%o%glgguFF Ifrlorrsl & dseclcc))Xd

llalpnwae conve({n ent restric I on si
s,m‘"‘?‘en HBCIibY S BiEPEq using RANALTHTFEE fese dissrigeiabrys éb?fFfaféed
sERpiments theecond prmmakian spediesipp@dnhpmanare ool tewhte thadtibody will be

mﬂt\iﬁi’dd hxi}ii’aﬁlhmcﬂrsﬁdﬁsl Q&ordrﬁ@y lth% @édonh %Erﬁl'm{]mn s&u&ﬁs S BE £t
ar e use

Iﬁﬁlte such as &%LJbTyLAnQ»%as ba??on chlénﬁanz © anlé maca ue, oﬁngt f;rﬁgl})cﬁﬂnént the second

{'nt ef changea esi gna
BPB%WPGCW b ARt (- cRouse P Tath 6% em?gafw empign d
"t r anWhibthypdfer@lre®dd of heinsgheintehmn pF ﬁetmmngsswaje.e&ben@ee&el(and for

anrats glzlntlﬁéﬁ}erﬁutfﬁl@ Rviﬂy 1ﬂlgrotreb glroset'tfelp 40 Y}élw QW ({ugrﬁ%%ntﬁox{y Qi 111g a?ﬁmty in

under s
B e f ROl s i o PP s ‘edbent
ﬁﬂ‘}@) Y ‘(f‘nﬂ’@me B@}“éffdé“ Qﬂdm?‘ﬁa @viestepdaftbinding #finitp drgermibdtiora. nExemplary
Pricg@aical i@t aridseabell v 3608 adsii &t § taﬁiaulzﬁfy u@quthQ'tlﬁ@ rovide an

ﬁ&&a‘tﬂd & % tl'@%hen%;%ﬁtg %ﬁ&:&jvelflegs of ngantllnﬁy CNO Inci):t Irle%er;%afﬂé antil gdles

are inclu st 1 nct s gn
W‘ﬁ%héWaVéﬂvaeﬁ! waeﬂﬂfs Hb%chaFS@afwﬂf P9 Aeenksgse binding affinipyb s, in one
eppdingeat of fhe rgentrutwhirhige dssay efivhdico iy a Biplogibuedcii Gty Ry bthfitfak Mibinying
Afidity 2y e spaikd BRad-RSntibhS vdﬂfﬁ()ﬁxﬁh}‘ Halk ahﬁ51§élcﬁl apt[vg}y i Cix‘?g":‘"matenal

v G- ant i bodi Jh high bindi ng
{J? aﬁt.lll,:g é&h,&s\{g Oﬁgan or whopa § fr esec K aglfnialﬁﬁspﬁ(‘rﬁs iwblalbtfggast about

A e et ABeEop el P‘éeaéfé'PO&ﬁ 11000i A et tggityigplogical activity in a
®ecbandnsssayiies reued froaxnﬁelfns\AEﬁEnaaﬁtspehebdl es are sel ected

usin Orné J’ﬂ)@cwy nd@l%htg@}ns der. 1te¥<%(QO A Eo fhee ah L\E&rgma r{%!ﬁtl@%)has a

%egrlbgﬁm é\fr@ge tgea%g' {J ) nt i n |s Sunman

wever s Ve rSTRT LT WP 655 aé‘glﬂéaa&ﬂﬁmééhﬂﬁﬁlﬁ Fpﬁ%esvmﬂ
a(ﬂwa%e—%he #ibpdpngent neeraplydis adasndmaéfnﬁty fos the angigeg Bém GG
nfdn@naMboh isaréabt GRS 0 Fldfdna) prdpitbly Hﬁm&h@ﬁ fo‘&ﬂ@&llg& SmdYeferably

;}Pﬁas a%gut Sﬁfﬁg sufoﬁ%%mng §otmlé{ n@els at?easlf:I Eb%l?tgoo fol% or%B(b te lﬁﬁtf"ﬂ%fﬁ fhlalyheobﬂnmng

di ment re C
RSP BeFF™ S HIAGE Pt HBHSHRFRSw 1 oo tsied o
1§ yizedapiilt debrodion tedlitetidlg viidily oﬂms@iei dépdid@M@ntidody. Where the assay used

lﬁwlélégﬁhlemmky)éss% R Rdinddly kA Qre@xfa&} 1% 1 6{01%9551 a&g‘?y iL 'hE ;s%ﬁllg&oice

\AEFF:]S aﬁea's{ al%e rl[) foll:dqyftter Breiggezléatlleﬁsé?.‘)oﬁ B(btalfi b% Cpre Hf'fgft@faélﬁf}sgﬁbo“t

N &lhstes a’tdﬁ%ﬁﬁtl'&%@ﬂfaﬂzbqqmoo Bldgr 396 folsl bpitee fher tadiiojoghad acimiryef the

shdaiasdepdadepktantbOHPR\hat ARY.| body affinities may be

det ek Cc nre nce, ba ed assay

%uch%‘%&% AL e B R R L RO e R PR o
HTHAT §7 OFISEF Of HRYPREESIS Fsierttof hespepips- eeEElﬂesm@)mboém dhlternatively, or

iggpipet ut prorealsEys (e(gesubptitutidngNof)amevhoilt regin ddMAkeCmayNe Hifoduced in

tﬁeh&m@s‘fﬂéﬁemﬁh(ntlg@iy wh@e tﬁésm:las%ﬁﬁxgﬂm&)fgve%%rn &t ek%lngllgoagftm(i‘t? of the antibody

activity assays, e.g., in o?(pler o eval uate

ef fectiveness as a therapeutic. Such assays are known

in the art and depend on the target antigen and

i ntended use for the antibody. Exanples include the

HUVEC i nhi bition assay (as described in the Exanples

bel ow); tunor cell growth inhibition assays (as

descri bed in WD 89/06692, for exanple);

anti bodydependent cel lular cytotoxicity (ADCC) and

conpl enent - medi at ed cyt ot OXI C|ty (CDC) assays (Us

T T . Y. . Y. o g,
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Labor at ory, Harl ow and David Lane (1988), an be
PeekeO¥oned72 rnatively, epitope nmapping, c@® as

wdeausron seiith Q¥apepetal , J. Biol. Chem 270: eBB@S1BIM24662

1995)" "can be perforned to determ ne whether the
antahtiig dy abigaadem @a seeEi tnaqrealiaf spiciat. Exa@Blks of framework region residues to

%B%%J 1&§ld§t9£94vﬁxéh‘ibrﬁééva%t1}bﬁhﬁ aﬁ@éﬁ%hecﬁ{‘&\haﬂ Q. 8Senke233:148.053 (1986));

A DR PR P SRR Sithor i ddfeb bt SO BAY B8yl
(PVW@ it thpeVLh FriptedayelEP PE) 4P mIn deaint egwbodimpalts mpdifieeti¢ngfone or more

SPREI fRmeyork rﬁglﬁsssle&slaﬂmuﬁ b tghahReE0b1eH %ﬁd@h@dﬁnﬁﬁ tht MRy for the
apnov
Q&%%lafi-og%% secor% meamleQn :ﬁ))gc? efroheXﬁnép?engom abgLF oxte%)’ a\lla\%lt F Ve %rﬁl'eworq( residues

1Y Pobas “W‘"P Fmb(a@m%{'a?hﬂﬁ FryenEene domeimesy e mavvp efficien Uil deng antibody
Accandangloyse it preclisietEing c BRI no@Rf B¢I8Pdratabladgiold@sidies have been

REAAURBR R HoWBEECihe a%ﬁ‘&)ﬁ& @M&}ﬁ&uﬁme gaemgmyge%ab}@@eggpﬂmm@).
chi np gpe eé an odi

I men
secon I‘aglgf?g‘grﬁg GRS L‘ﬁlhife aﬂ)t%redef“aly BBQPf’tged(r@dﬁmy e%ﬁ%’éw}‘ere
¢he stprting bindingafinity ofdesgpecifseriepeadeatrmpibedy fanfiie busigdntivom e ef @ meualian
REtiaCbudfthat 16 rinfstiPgddudeMMBRYLY RitanksQin v &bl E&eeﬂem g

S p e C i %§e_ ug&& ﬁmgﬁm&‘&vg@n gnlg sith ar%%g(%g matants 19%aﬁﬁ'}]t ne Q{:an{llng

e T S PHEAS oD Hotor more ok
éyfoodiabiention refdud(d e ieplwcedtyiaiipe o0 prdyaldiinenBid e (sPio aifcogheG@draction of

REQRAS LclaeSinlfe ahdg@,l Mﬁen&gddqmmsnap Q)gt‘){es &n]gsre ﬁyb&g%}g&iy@m
|

s are eval.u f
RSP rent G B o e P Sl e gL sl frveror
lsihmnw@pc@mt orferdhgyites efsbstiion: Tihpsevhila ot for Buelhcimasays a¢if e
BadilidntcG/atiaBdnliy/prdd@@intsibd, ORER of BEutfHb0NeH £ Becdiibt bdYaHdG@hin@Mhe ala-

%taﬁtp r&ﬁ%d Ehn %)aagees%éngd f&ftlIeg B&log}ﬂ%ﬂa%ﬁﬁ Qs dgsgxﬂ%d f%rgnl b 0 d y

not necessarl

S h ow i“FPﬂF’bR%EF“‘ﬁ (BEartinegel aﬁ“@%i’d‘l‘i“%i@ RS afW“V f“at%fPt%“S‘“g phage
Hiapie (Bavkandiaint &d. Bolrfd4:$89-88d 199Diabd/Lowihnus ¢l. Rigvhaptivey 30(45):10832-

Q@d@@dDﬁ'ﬂ nEneﬁfl SJVBQ hjlp@fVﬁl@l;lé @é%n‘é‘ﬂa@ fe% d—hﬁes§§§ﬁﬁfatéafto &ﬁ%’te@tﬁ possible
iS. a ass
allpjfno sugstll%l.longat ea%#n 51t€ e ant1£0\é¥ mutan| ?){hus %]eaerattid are%xts;i)l:B/ d dn am V\ﬁmIDTagnt fashion

P ﬁf’é!n?‘%i’uﬁﬁﬁgé P”é“deb‘fséﬁ’@ﬁlt‘c‘h‘? ge%?éﬁ Prgfuetpf Milsiagkgged W’&lﬂeﬂmhawmcle
{TBe fage-dindldygiamyanis @b then strecBSIU@ theid blgagacau&um&]@ lo.@indting 4Tity) as herein
fik@md he second manmmal | an speci es V\,hl ch | S at | east
aboutTSO fold about at | east
bout TR B T PR e o E g o

aedifyy pecgrdingto ghisarsthpde ano dladifiesdpy ity sraayle wiprrepidng dnglerspesies deppmdent
takti@odly iwhiSH ard TRISIVE ih BRYinS P @riugﬁ fronk (h AiSNQGIREn SHBRE RN

ﬁﬁ)%ﬂvggg%%(ﬁhésﬁ%g in@(llxteg {n%qdl 1%01 n& %nt%{rgtﬁggnef O%Ql]geaseg:% d mam)(lahan

ATEiTS g EMACkiPVE St AR élmglzseffﬁ af “ﬁ'é‘ifﬁ?@(i“fa%lﬁ re%‘ﬁﬂe‘é‘i‘dé@ of qfaqﬁler%eendent
spidgly em-belpfomele mith cach talalooey beingh@tirg fidr bipdiahyto thaknageh from the first and

Qerc&ti %ﬁbzhﬂ{n Hags. %@hﬁd&lﬁ e ﬂfrJy c{%t;l Ytruf:tﬁ)&s & Qﬁboﬂﬁ sllltlgig Gonfgfe%‘are

TR AN N S A e
hmréarplrlfelﬁmnaﬁidyes ivoljedin indingtsen pntigg0irchhecfiss mnoprerspecigriels.
FORR)Y, inB@Sse afvolted ﬁl':’otndlﬂélﬁﬁﬂomal&@e srale dnti@d'n 183 Ghe §0bnd mammatian species
zt / I%nglgl[(;. dme&rnrép arg !ﬂgebg 1dn 1ﬁ\313 P Fera!ﬂ%r I%lloéé remdueg 231gmﬁﬁ%1tly involved in

ecl es- dependent
BAtizaiReaptistt ff"i“ﬁheki?"ﬁftﬂ‘lﬂﬁ’g‘m%l’ﬁ‘r TPFfICE (F-seBmPEdragmal). b et g gptigen from
Ve Fitst ngheymeliandl spedies (dpehuinn) taie@hosdpian@ndivgesetbriniotiifitayono fn ahdiier
SRRGER SRERERN ionBRnb PRI ed NORER il ATRAY ot a‘»@ﬁ*rst 221 sEbond

bi ol ogi cal activity assay, the antlboéy nmut ant

preferably has a biological activity in the assay of

choi ce which is at |east about 10 fold better,

preferably at |east about 20 fold better, nore

preferably at |east about 50 fold better, and

sonetinmes at | east about 100 fold or 200 fold better,
than the biol ogical activity of the species-dependent

anti body in that assay. To generate the anti body

nutant one or nore an1no aC|d alteratlons {e.q.

1. a4 " a4 a4 0= o o o o o "
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effect the conformati on of a
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nmodi fi cati on of one

ornmgiuesperfes o ehctdtaipwdifidd (aree@dample beRS/). (iR flir@SbhtlSs frdferred
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B s e P
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even
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er%jﬁ ntart w1 cgn
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oo L P
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resi
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nge ran
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Accor di ng
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des a nore systematic nethod
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to this nmeth
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nd, one identi fli
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iPebyBs i n the
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chi eve
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resi dues of the species-dependent antibody can be
performed, with each al a-nmutant being testing for
binding to the antigen fromthe first and second

manmal i an

speci es.

Al ternatively,

the X-ray crystal

structures of antibody-antigen conpl exes are anal yzed

for contacting residues as well

as su

resi dues (as described in Exanples).
reglon reS|dues |nvoIved |n b|nd|ng the antigen from

rroundi ng
The hyperv

I %

I e

ari abl e
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(see Exanple below). In yet a further but |ess
preferred i ment, thgse residues involved 1A
binding the antigen fromthe first ma i an sp€ci es,
but not thergegpnd mam“rqg,rd@g} speci es, |gre sel ectled
for'nodifigation. Such fication can involve
del etion oft)ixg residue Qrpk;RsgEt i on of,heone or nore
resi dues afljacent to the resi due. However. nor mdl | y
the nodi fi gasiton i nvol vias: &G tphd; Ut | onePf the residue
for anothef am no acid.| Normal|ly one yould start with
a conservagive substltuﬁ I'on such as those shown |bel ow
under the heading of "preferred subst Ituttons™. |If

such suRsbi: Elﬂﬂ@tdn@zﬁ] %OJI&%HJD; m h19an§b0§1 1chJ grg&'m% aQquc&ﬁnthhed by
Sl Sl Rk hon e e s o e

PelRsetide keekibem gttheiarea piitie sibgltitionfoneramizds hse: shegtror igeticaf anforivetion, (b) the
d5ee b lp@Ehh &Rkt P the ol QfcQl RIVG Rt §itS, 0BAE) thiDulR gﬂ thb Fs)ﬁll: f@ﬁlﬁ eﬁaéurally

scr eene referre
oA QAo by BLROHE BB OE SRRt of o1 1 e
Subst 11 Ryepe: %lﬁ‘éct“f:’t“ﬁf Poe A ile (A) val; leu; ile val

Ar g( R teyts] hydrophilicagsasetl, yis, adsg; N) gi n; hi s; Iys; arg gin
Asp (@)acg{cqslgglu Cys (C) ser ser An (Q asn asn Gu

(E) a5, a3 g (G) pro; ala ala H's (H asn; gin; lys;
arg ai’% B S; val; met; ala; leu phe; norl euci ne
Leu(L@‘i’%%?“?sé‘@blf‘%’e“ce?hlalémw@ion gy moemt . ala: phe Lys (K)
arg; @ asmaastip, af,ghdvet (M | eu; phe; ile | eu Phe (F)

| eu; N@hl cons!erlla@ve s@ds&utlohswgﬂl én@ihl )P A 1( )me%{;]e@ot%lneaof ?gse %ie)s for another
thr thrThr (T) ser ser %1 f

¥9; phe; thr; ser phe VaI ile; Ieu net; phe; leu

al a; h@MhenfelbWeneEvmltmﬂ@teéf@bmda“mmadre amdy ﬁlataraiwlogmage Risplay
iBebadt | bodi es bi ol ogi cal propert! es are acconplished

by tsegl%%}ca ?mﬁe%ag tC}ICtO ntlglna?ngn% acti s&que(‘ncI muftzﬁl{sa Ealregl u)? ntef}yof

| ntgodblap‘yvrplg &F 1y g hese Berpdriaelyde blft A& nof Higised gof ohg%gcleonde—mediated (or site-
Sirosd) mbrtegenesin PCR @ntagenesispldeasseASmdagslaesaf antehrlidt @lepacod knutant or a non-
e QdrdiBR of R ypectedddepdnliiic antibody. The preferred method for making mutants is site directed
mutagenesis (see, e.g., Kunkel, Proc. Natl. Acad. Sci. USA 82:488 (1985)).

In certain embodiments, the antibody mutant will only have a single hypervariable region residue

)
-
a]
-

substituted. In other embodiments, two or more of the hypervariable region residues of the species-
dependent antibody will have been substituted, ¢.g. from about two to about ten hypervariable region
substitutions. For example, the murinized anti-VEGF antibody variant of the example below had four
hypervariable region substitutions.

Ordinarily, the antibody mutant with improved biological properties will have an amino acid
sequence having at least 75% amino acid sequence identity or similarity with the amino acid sequence of
either the heavy or light chain variable domain of the species-dependent antibody, more preferably at least
80%, more preferably at least 85%, more preferably at least 90%, and most preferably at least 95%. Identity
or similarity with respect to this sequence is defined herein as the percentage of amino acid residues in the
candidate sequence that are identical (i.e same residue) or similar (i.e. amino acid residue from the same
group based on common side-chain properties, see above) with the species-dependent antibody residues,

after aligning the sequences and introducing gaps, if necessary, to achieve the maximum percent sequence
33
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common si de-chain properties: (1) hydrophobic:
Adstite (Nonené N-tampipal, Cotprapinalyey ﬁnterda]@utenspﬁsedelet@qﬁé origsertign@into the antibody
Ryotdneakilid o ihe GayiSble d@4in shillYe conftfbY as Stebting geg)enc@ ﬁl'erﬁiﬁycbr sifdiBally.

g I u; gél)om}ﬁ%%od%cuop&f ﬁl’e ar{tlx?dy matarg, tl-reglo?oscagach\étﬁ 8t5 thaéxj‘x(%ecule relative to the

i nf | uence
é?eswl?eedentta?ﬁgody fsfiatennﬁlpﬂ-:\ As W_ahqj% Sismgninjalne determining the binding
sffibigtand/ar bihe hislogéal dctiverel aitle aXal. almg pB@rred ekiBAReHt ofQfic 1B ion, a

%gneltoh %&d?&%&% plfe]?fed %QJ ant?z{re &leSror b& gm ar%ﬁ)mt ?or the anu%an from the

%dlﬁEH the sites selected for no i cat
SPRAR P T Y piiatyebody R R sreen e
IRpfehadly %lbje&tﬁd ¢ onir evomg Fuether biplegia! aaidyitaasago aafirth HBEHH HAGHO@) mutant(s)
Rith &RdnSed 8151&3ng(bffﬁ@}3d'reﬁﬂhe&y1seﬁﬂ \é§ rfbx%l;eylmﬁgl stgcﬁés rﬂ??’@fl&:rkee %ghgnts the

tnnl%odg Fr&]t‘ant Ipa% Exe z{g‘ﬂ: %'2 olglnd C#xe a{ltgan fe om tge%rstt Ig%i?r?agwge&?s with a binding

onu C eot | e 0 r si
fﬁ&f“ag’éﬂaéq the spicriepfeageiedt 3his mpvde ehiswébitasoidingabigieniopirgriable
ofsiommnsidasitvioledd ifHi[da e chtipad frad the Gist n&mﬂlﬁlﬁﬂbﬁ%@e@ t In Yi8dr $hiBiments,

@Hce aﬂubﬁy %&% }ngysha@% Qigrﬁﬁjc%nl%r al@QeE b&?@&%fﬁaﬂ_ﬁg tl[% axglgen flt‘omCEhe first .

nmu S IS sit enesi s
zglan spec1es Fgﬁﬁl?g‘flmg aga%%for tRﬁfqtlgen R@&&rablgé@erwﬂnzg e A@ s than the
6@%5‘7andelltﬁl‘lh@v)t ai n enbodi ments, the antibody mutant

Wi || e bafibdag yetais)Sb REh& nlilly B&ﬁﬁj@feh BBdr@er 'fn@tgﬁcgﬂ)ng‘ %1&%?

o Qb her enpodi

a¥g§%€%#&%@nghg%%h£n ?@?’Qﬁés m?ﬁnm§ﬁ§%%gq%%ﬁ§ﬁﬁﬁﬁ¥ﬂw
1959 R Wi fpsioq ia heterglagons @ub@theﬂ%‘a covaleny modificefipnscphyh @ those

tlghoratedbeplyo With tegert toypids actirseqdibaaliér@ighsORenslbbShddtithibr® AS elaborated

Eﬁﬁe @b’r%%bl@ ,an}t c?@el%lh@'ngt%gol%tlﬂ ma}ﬂ'égfng @&e I)t]olfgpg){fo%%on o{u;ne

of e | hypervari ab
Bl o R e s R 0ty e i oo
fﬂﬂlﬁauls e arenEboEt crals liginepeenydrel, optdie bindfyanan be addeil poheaatibolly to
Blsgzeﬂ Glﬂ)llhﬂ\tarﬁbgla'?twhhxe as Entﬂcﬁy s %nf&dﬂﬁkx@enﬁsgﬁtdﬁﬁ@e fragment)
A It X aglfn 1 (S alion pal I' CSI jant ee 1eve

t&ﬂe f oadidth ta"f)rma{ a]\lf]glr ng]%cgc‘)gﬁ t € tﬂe C%g c?by aeémg

ei t her g 1eav(f\{l

RS ‘glgs et Bﬁﬁwﬂb%ﬁ@i’% f“’éflé P ryoreaalmsém sites that
8Os prefent 8 the patibaly a@ilyopsyhtion| ot agodi8G My picaldy ethep Naified arlal-lakat N-
liR&iSérerO0 %o atﬁﬂﬁerﬁ'@ﬁﬁe bl RiARidy t@-the llcﬁéﬁn ogél(ygpmlagrfe%s aheY ghe

. ALl LY reg pect to This e is deflne

ﬁé r gde n%qu At {1% ag‘e rcent a sBafragl a mkr% 5 56‘3 ‘ghefegéf v auing Fqiderrept
welitel PR LE @C‘%ﬁ‘{&é‘ﬁl&f‘écef bR gy of i cofbpldhgia ety tothe asparagine
fideShaghy Eus, e p@semie bxithef of tese hﬂ)ﬂptlﬂﬁﬂse@&icd il 51y sbpRle Erﬁa@emi bd@iial

SR AP of'ﬁﬁé@ glyc@@m&aa%mno 2l Qﬁchﬁgﬁ‘bfr&mﬁcﬁ’ g@&r Lgs, see

a ?ah%“ Mt Jcos eci es-d &g ent_anti Fesi ues

AP S RTE REYSB U dN TR i P SRR EFripep dreogie,
%té%‘és%fa{ﬁryxy preke aicHiydroreyl ytidrenaprelsol berusad. petid@nt glycosylation sites to the
;&etgtﬂﬁﬂ@)&\leﬁi&ﬂiz :icEcynphsthm@ al@fmgNTetaﬁfnSQcﬁl@LquenQ s{ﬂtﬁm 1%111tz%1ns Qfe or more

o n N e lnn e rs INto
6; %t I%. s gsc%& @ segt&e %?{5 rii\II ﬁléc Iat ol sgef )e Tgeoaﬁtg?tﬁn gxﬁl&ﬁlsp be
e Ey afdit] %é‘lbglf“fl@dit}q qq@org@{ﬁw threg@mrqsﬂ\}ps ©1the sequence of the

wigindl hretibddy (for OFinked @ipdorpdptipprsogdlict i on of the anti body
mut a%ohm&da@fo@rdallcg@ 5&%&6@ %L:ﬂllln Ye Q)Emeg Ge%%nd%wmg E’lerefgre require

e I es-d en ent ant
népeiﬁ%afrnom“ aﬁcé)fﬁimgiﬁs eﬁe(S égﬁesﬁlﬁ?f’{i‘ée hergify ©lloay nvoI ve
determining the binding affinity and/or other
bi ol ogi cal activities of the antibody. In a preferred
enbodi nent of the inventiong, a panel of antibody
mut ants are prepared above and are screened for
bi nding affinity for the antigen fromthe second
mammal i an species. One or nore of the antibody nutants
selected fromthis initial screen are optionally
subjected to one or nore further biological activity
assays to confirmthat the antibody nutant(s) with
enhanced binding affinity are indeed useful, e.g. for
preclinical studies. In preferred enbodi nents, the
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anti body nut
antkegenpP2D 728

t retains the ability to bind
e first mammalian species wt

wonomionzssaff i gyLsintar to the speci es- depen#8emS2004/024662

antlbody ThIS nay be achleved by avoiding altering
gergtin pfd Y AQHVEGEAmIb@s Fron Snthed Antibod) PRk Nigiratids e
ant | gen fromthe first rmrmal i an species. In other
enbod Fhratyension gy grogdpimstier forfanerrhns apsyleqipgnevehhigh-affinity anti-VEGF
Ritgodics itrgiaiihiyhe flaperlisplal dpprovdi. MYe @bbicAintdpvef @fierdiibreof Hithétig Eitibody

fpﬁagmbtra?xgs btiée({ &tsxnggmlv&rﬁl@mﬁﬂg ﬁésﬁﬁ‘ ?f(svgﬁcgeint cﬁxlggmg vﬁlﬁh Oagable domains,

affinit anti better,
ﬁﬁ@)aYt?éP%?P%es 'eaﬁ'a%fh% %Véfsg Fee a@? dﬁlﬁaﬁ’éﬁﬂ%‘{“ ogﬁﬂldafsafg?rdws with high
THieitygntigt YEGF migcarind isdlatiqef hejelrgtdadibpdies. be subj ected to

fur t hekwniRethd ph&@ﬁlépﬁ@ ﬁlethdaf Ja@ﬂifbtfff@ Sor g)@lﬂﬁ@ @H tﬁhg)rd;)@ioﬂams Application

Il\{c])t 6%)395%‘3? E‘?e II] ne 3, E(f&?)e {:latmﬁ %’?Catf égxe gl%re dJSCIOSuI‘%F o?vrv]hlch areBéXé)ressly

i Nvol'veé o] am no acil
F‘Iﬁ%‘P%‘}*Pdth?felﬁ@tr%f?r@l%gous pol ypeptide(s) and/ or coval ent

nodi f inead dsersthestiihadydibratids G8¢in @k alb@tfi@tcathe Batraw by Whtihg the solvent
LESRE zndfogn@md{@gse%hgnﬁ@g HaRGe cﬁk bk alibay §mab%]?%%ﬁm$ &oe or all

ications are Llla ar above. For exa
s o R R O BPORE e MR e o ol
b goyreste dpyeredf aptihadytliberies bf mitdties @Fitidnbie PRI CBRE2 all SORHPeYy folnea
SiQSkbkad-Ur BFmutGRNREi@hnd i} CBREI I SEBRIDE folni sinbP ﬁlgéfﬁorﬁ)hﬁutatmg
Pttt ciSiSbRIRk Yoo LABRRI & rmasnggeq%bef event

errant cross [1nk Phe bond(s)
may bé Hedy é%?n‘ib@dyt"ﬁé‘b% a'a%ﬁﬂexbetgenefaﬁﬁ) Q5 Pample. Saving gRpGopg iy the
(e @nttatcessibla prldior Mghbyrdererbdpesiting of DDRIY1, CBRE un&CIRHBO0 Ayother library can be
fg&falgmmmgmméﬁl (ﬁJRLF‘CDﬁL?eQH@BﬁI)& Tl%mbn% odnY¥RSbe@fed in

anfutnctlfm w1ﬂLFﬁc[lIUﬁ1% ygexbereategglﬁers of eai{‘eg gf f ng eI e]? &1?1%%,] gftrgb(}ne 8 rounds
eﬁﬁelbqﬁm baavsechsiplibearipsder bindnatela fuget prfiecngaiightigeyihibragy aad/boreplaced into
ad gbpogtion BEe S cHIM biRdeg| )t BB koadds mel&h$ne&1n&da@&heaffﬁtyrb@me binders.

p res eplléfellalFlY ';1 ngar?ﬂ Lrl:apeg g%/ subs %091 gtsc)ﬁl it .lalrg Eo a 1ds FKFI%\E%%&I%E? acids in

|s typlca L1 1) .
% iﬁ%%ﬂ%@e mb&dm At C&Fa"i‘ ‘f‘i‘é‘“ aﬂaﬁ‘ebfﬁh% Fesiltins isire ey oquigin 2

lph@hts pichetibodyatqnenc, vaneinbpaquagt dieersiteis pritupely infleeCDRHS3 region of the

théak PRk .J}e@l@ncsequences aspar agi ne- X-serine and

aspar ?gme as _ect tﬁeq{)rarly is Cfeﬁtéd in % coatext {n‘f tHc'e hum: n:Xuz% antl odgl%fpg sequence, or the

excep ion seq
&9 epeet “cf“’éle‘t"’ci]&%‘ﬁ‘é’ﬁfldsd’f th% Hymanizgd %‘P?Qﬁ‘f’%its@“% refprably the flrary is
aspaiha gbdietii ofl@ legdn@sidues 951008 of thelheavpEheis @RCmimiaci@ietidi®t byahe DVK

thess:, &ﬁekeel%tdv%%o&@guaﬂgﬁg»mwe %ep& La)ﬁa@ Q&hﬁa@lds%r%%f&e & these
| NKe CcOS at’l on

otenti (o ation site.
PRIEPs TRl SC LB 510 BB e Reing e Gsimios comprces e
Mavcasel (g Ef)a dt onasribpdimenty.allibrety s wateddy sybstiuigneo! tegidugs 95-100a with amino
Ry RS A YA DHE lakl NMEQRSdon &8 MRD&hripleSs® bl dl gmmeoﬁdb ELQN AR ful for

e&@%ﬂ%pwgag%q{ c%x)*ﬁyrg the Isegl?em%r 1)\51? W]%O Mn()ﬁ?e% err]n%?ﬂa e¥1t aahbrary is

f'on sites
é‘ﬁ%t?dt% Bstifudonob %FéShﬁesécH?ﬂ 9190 WiraFIne S titsgnopdpd byl bl DVE gndtA& codon
am miocxaaplechf tjgremwierids secthat ts@ful fot cregig thade AudstiDifiens OdmpHBY Be

eh{qiletlaeep@@gwﬁmdﬁmﬂ et?ﬁrgletofdngﬁiidcg&d@ﬁgﬁ%gl? gs@ﬁl el cggtmg these
] nk

al s
S St R B Sttt I oL Ereb DR e s an b
deqreingldy preakilsd inttiierae epadrdins tp sirightiedssaribedhdyan. sequence of
t he Oﬁlia@ﬂﬁladmb@[iﬁehtb&ﬁ’eﬁm(dmd,'[ﬂ @:sighsﬂll%@tdhz&i tyﬁ&)ﬁé’khgita.ffﬂl@ binders and to

‘gsiglgtg %)éders I? g v r1ety (l)% gétoéeg rThQ rraicn)gl(% g L1 ) o% EIDle? enera?eﬁ 1nV\1!Hs l%rary 1stito 13

ore req
nodificatlon accordlng to th technlques elaborated
herein, follow A Generation of Hi gh-Affnitv Anti-VEGF
Ant i bodi es From Synt heti c Anti body Phage Libraries The
i nvention also provide a nethod for generating and

sel ecting novel high-affinity anti-VEG- antibodies
usi ng a uni que phage di spl ay approach. The approach

i nvol ves generation of synthetic antibody phage
libraries based on single framework tenpl ate, design
of suff|C|ent dlver3|t|es mnthln varlable donalns

Y o Y
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I n one aspec the antibody libraries used igthe
iDeckeritol PA/2R4WPbe generated by nutating the s&vent

weacosagrish & Lamtfies. phingll v di verse positions i npar/uSsmsn24662

one CDR of an antibody variable domain. Some or all of
tamizo CR3!thoeeh ldpgihsiliffemttdrdm thisicmglsd brezemertel Qabsdivekig\chnde ekpanded by

REKNNK, DVINarS AR cRAFHRRL bR Esﬁmore! limltgﬁﬂvegﬁy apl(I erdﬁ)f‘ ARLGnat O

gener Bwerm ylca\llnea.[i%%'fnt %%ﬁgé aj d degi Rgfl

posi t I ons 61‘ ‘b"'f%‘FPﬁCQ 16182

|9ivespities {Plleyy ﬂlwatmw%\tﬂrsqﬁgg tpBiic iagrakniibedi GDIREBiras des@DRIBht 0

fr@lifidadonSHat ¥duthé divaFs@y tMordlosdlymdiduédad !h@ﬁtuﬂi@@i/eﬁsltﬂﬂa% pifeﬂous design.

' CDRLSFG’? Hl‘JerWDRHgQB tiple %Qﬁ%’s onsuucL? sepaaa erl?(awnﬂ glfferent lexbgéhs of

ant |
s it i g sl e ey Rt el e g b povled
S@tled/lsmt sofi¢ gie® s isdiic@n amiddlaion hrtrgmngthodsi & s GBedpRrSibisiy @iiherdih below.

@Bﬁk sortQE)EﬂlE'%e Qa@ahﬁoyeﬁ@&%ﬁ le, olnMaHMn 19@)Resk§§'nréDoﬁta fet bound

%ha esgehedaifo]?qbnechbryl sort1 or a‘iaélgmat ma, be p gegldon lﬂﬁ flEIBIh?OHH@Pqe éeﬁ W g]?]tag) and
&dleyrd by ether past Og @rgetlb&tné t°b¢1ﬁdé¢eslamlya1@élbm1@d cag be sortrdififsesm target
baind © X Sl buiface AlfeleRited Biters B6 thER6Ed bHgRESioPFhas Bh &Sl Wi 9ecf2£s1ng
@&@e\ﬂé‘aﬂ&@ @f tﬂ-gét .l:u-{age r Utﬁ“%mg c%ﬁlblEalhE}lg L fe¥e9 égrm%%te}r{e&?ch grow&es gr

? hal' n rar can be replace
a‘a’ﬁﬂ a4 °6f?1681o“ ﬁfé%i}‘g IR Fﬁﬂ'&éﬁegmﬁ Bpvide for seleqtion of @ prber of
difffergng higheaffingnclénes. | ncr ease the affinity of the binders.

Pr ef eHl@lbzlmety Bindets k?d'r 315 iérglat&/ EGE GRkA danfBY 1s§léigsﬁtofnttﬂé 'ixbrg}ﬁs fumtmg

in 0.a s in
By IR s Mo S b R b I Aoy BhGren
§r@6?féf?&’é°fe heghentfingixhiders gglivinedibmtiep wilndiffesepiiynes of digiersity in CDRH3 (eg.
pilizinglD VX yr NHT) prontidebrodsolaS @pEIRIIES Siat mANRAEb DffédACepBREULIIEBet
glivgrsity is pr| marily in the CDRH3 region of the
hea VYofs d\b%lg uence. In one aspect, the library is
cr eat d"PHIFHEE fiow e pogled bppeiesiat described ahpveais pas Browidiscaessd that
sy ke, furger imrevedhy qrovidieglinotd ditysity in terahvoshiin. dinghrubaiad vedBy is
@d‘nerit«hl&n fhid BARYdbiRed as&tﬂlb*vsbﬁ)gNRIﬂ %&Q@lwﬁ‘d&ﬁ&l 2815 fPre&t)&:ﬁ %hhyl"’ amino acid

r stltutio at
%(gg? C#a 25 Sei’ilcg)Xed !ﬁ%}@f ?l’%%(hagld %Slél\(}l% lsnencohled WY {{1}’1\9 ammo a01 a%oim&og 31is
NS a‘f"ﬁ%“féwmeb%wngoé%d by WHE retopplly. H@H‘D\?’& pesigm is encoded

Bse@TG ;& QRREE: anno eqiiodi®n &0 is e@todef by \KRIGE @fido adl@pdsiGond6 is@scode®@by

BVE[a)d HAQa8f anﬁlﬁﬁé\i@pog{%'ﬂ 1s HMdSed %M‘qy@bﬁﬁ err%rAmd osition 91 is
ol i n €0 r_creati ng %F]ese

e t hat ef
enc d ny TI oro %#S 06 Bor%rhp ?nluréoeagld P(ﬁlélorlgbé L?gcﬁ)geg g)( W)ainno Fcrlfl pg%tf,i)@ 93is
@ﬁ%‘&quy ﬁ%! A agiinogciq popjtionPdis prsoded @d{fﬁdané ymis Aoid pésitiont 96dsenafled by
TWS bichkesor 8. 100awi t h ami no aci ds encoded by both DVK
and Nll\lﬁo@la@md&eﬁtsd ipAf) oﬁmnalwﬁh 8£ pm%bkgp %thﬁ%gggﬁﬂs

t hat or creatin stitu
E?%?Pﬁ}sug“s"é‘gte‘l H‘éth‘é é‘Eﬁ‘i@ﬁ%}‘é d’(wx)wcej%ﬁk)s senpiaiedyige ety of lengths of H3
Bgryo efid preiwetprimerily Gofon sats XYY gnddiNE at 16b. [bipragies lositbe fottiel] Gshg @fdiviabal

b1 @Sdlcoti @5 ind YRR %Tl&%ﬂdssga@gbcﬁﬁd @Q&rg§ SL@Q:P(Q dedicd ﬁ‘hgﬁ)t'at‘les of
QVK and NNK co

S embg%n&l% t can e salge% a% {nqtfat\;%ttbound ?o s%qu Cllone]s 8?lat%llﬁglgmulﬁgle foﬁ%vgrébe
%ﬁ@% foy Saftqﬁell‘f@nd@éfwm ysigg BLIB A wssagse doresproiicity Dvicioses (4ikereened against
Bnetilaetrge xaigit & well asdther@britgHaT bR OTHoE®in8&d to mhﬁltget IVEGF antigen

&iﬁ' fﬂgnl-ﬁle scfregﬂed ﬁ)[‘ Qﬁl‘hlj}’ ﬁgolstigﬁﬁﬁdmg‘p%?%gﬁt&)?ﬁugw a%sag ?r"P rt éo‘?’nepghtionhassay

qu ncedé 3] her exa
‘ﬁ*r aé‘eaﬁb‘aﬂ‘ 15 P4 G isiing e e Woryilivies XYE podpstherepatsdas dppesibed above.
Bikse bindegh cprrbe tehdily aroducd e crotitailies@r Andgeh biedingifiagn@nts @ higiegad in bad
hrk€i n. 1 n anot her enbodi nent, different CDRH3 desi gns
are utilized to isolate highg afflnlty bi nders and to

i solate binders for a variety' of epitopes. The range

of |l engths of CDRH3 generated in this library is 11 to
13am no acids, although lengths different fromthis

can al so be generated. H3 diversity can be expanded by
usi ng NNK, DVK and NVK codon sets, as well as nore
limted diversity at N and/or Ctermnal. Diversity

can al so be generated in CORH and CDRH2. The desi gns

of CDR-HI and H2 d| ver3|t|es foIIowthe strategy of

o o o o
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|\/U|t| | e sorigdang satrategi es may be enpl oyedgFor
OePZOBBé riation involves sorting on t et

Wbaon'sdnzaw‘“”%m % Bk dsowed by sorting for a t RQTAUSEI04/024662

may be present on the fusion pol ypeptide (eg. anti-gD
tag) &nemdegbddovets idmay bavetitrideto goerdte liprri¢sanity egredpodivechity i0 lengths of

SDRHGregifN. treeRatipleMhdy be deBb1 do Rénahik BSari€AMm @Rﬁ@{egﬁg ranging from

a{mu to ] tar t bound to a solid surface, the el uted
mino a

binders are then sorted usi ng sol ution phase bi nding

wi t h Higk pEnE preprsdulatediia i libsrrs olghest embegiienty pre feggiinproduced in
Wckekidl Zﬂdl’&gca@&ﬁbctlll’taltulreﬁﬂﬁgl@feldd iThefvedioay thn lﬁﬁfstghda@) r%ﬁ}h@ﬁlﬁe sequences
Qﬁcﬁ ¥ gg(%a%s pra'i cogt] pﬁ)ltem Cglg}% be%&e(%gncé %ldﬁ‘u?tt) Ec{‘ann nst ot_r}(lg}{)n se]glgncey to

gﬂesse sequences or. sel
P pb"F“B‘i’“f"f B lepgh %P@Ffesgf Fligp Plg}dﬂ@ﬁ%ﬁ@gts in befypield.
af f i niAtiyrarp witighewtgiosdr CREYES cindoe gpaibinddbs@h a Bivndry @eniniegnriddeversions of

lo&CBRE ehr gxraﬂﬂé &hveL1| dBR1ardDRS 3, Cbkfﬂ zInh/Gng]ﬁ{tH% eflﬁé oY exlalgpk; R&ne

fem{)oalment, &%D?FIO ergrgles g‘c?c’m 1ne<Et§lge ?@é far)}' c%?t%(\}% ggcg)%t?)% Pf tl?ﬁSlPréamzed
HPY#tibeRY jeqierey wigh vadpatagino eyids Pzaﬂwgs 281 2838,31, end/opi2tuking predetermined
dodbi 6.6 inothyre@BodBifentOd 13bRFySHith YuthtdnsCOIRFEDK &G an Bd tdnlbingd Wi a library

Ds%ngﬁ-g VM()CM Xﬂd%?éDliIﬁ%ea!v?&%lﬁltfan%?e dglfnaul% %%er e‘?’nbgé1 at t, QIBQ(DRHI

E‘I’ Terent epitopes of a target ant

TR gfﬁat?dg%trl 0 Bparireg Fﬁ“f"ﬁ‘é‘“?fo*?ﬂ“@’ae Yifbyprigpi a@sno %fgs at positions 28,
de¥et2ahtd. ASHRE? litrary hade baen witi tkcomered hinhaited aftbodg KD3/with
RRint BBind 44t 1 Bdsitibd B0, 9 8¢ 506 Al Bvkick thrdabithntn&dodbh VRN Sty
in the light chain. Li ght chain diversity is generated
in this enbodinent as follows in CDRLI : am no acid
BOBdciods Hdst 28i1siafi FRRGBEASEMBNaRDT; am no acid position 29
i's encoded by RKT; amno acid position 30 is encoded

by RV agnYEST agitbpdy opbsintentpmea be irgluedeodbidantdy usiiyghniques and
aﬁﬂeﬁhgr@,&iydbtﬁﬁsibti on-32 i s encoded by THT; optionally,

am no in CDRL2:

ami n Fo@%cogbﬁ’mn? Pr{)duc(:)u %%n an% V%EE Eo tMe n%ﬁ amg ﬁgcodéng ét dﬁ 1ﬁ)lated and
R IPte)ﬁre!ésab?egeféﬂﬁ £op Beslyyr %sz\whﬁawan q5 e POA foy cxprssion PNA
aepdihg e sitibed i railyiislaehe eaedhilzy usityBonyentidhal GBI Tes (A411bA Gsing
@Egoglcm% ﬂrdb&rﬂhaga]-e daEﬁbl@ %&Qﬁgpa}ﬁc;ﬁw Nas %m% l’the he%(f}hi’nd light chains

omea glg'gyv CtQ ea 1 j‘h rc % T yam rgzou < t Jimited
Posit r’( § ésnaé Eiaéa b Wf" ‘5‘??10‘?? fs gepsYy BEder G R
fosong Prc@&@ﬁthbfyﬂqwm a pgvel segpvinerorn Qg imlof prplivhtion.ope @ Brote arker genes, an
exhedd eleday a prdMaddi, YIkG w@fiscpidnlermibdlion@ther enbodi nent, a
library or libraries with diversity in CORH , CDRH2

and CRRER.£68 BAsndp generated. In this embodi rrent

dl Verﬁegﬁﬁbéd o) ntloﬁ mg}ﬁr}g ﬁ%@{ce%%c&ﬁ{ﬂgrgl ?t\éﬁg Jhrggt% but so asa

n re usi n
S B R o RSBt PSR sy & AT 5 s
pebbentiflechadis agperiforavilsedt it the §-tamigusphttd rardhraqttotein or polypeptide. The

ﬂétdr@%&id GibRRtJubRSscead pﬁﬁraﬂ?@ 'o&%at iOredd 1{81 #hd §MQ’,§€(I A chleaved bya
can

s1 na.l{p éldegcg aY n gll}ost tc%f li:or rogaryﬁ)g) cdmit cells thz]% not rfﬁognﬁzg gnd pgo&efs%&leetﬁme
F‘}“B%‘Y fEplsrapines ot S?ﬂaﬁﬁceb%@wt@éﬁearolfatyptxcsrg@é fefiiers tejected, for
aadlpl@ frbrh e gryup WSthd Hikalik bibébhABS p3ARillinkse, MppSd Q&it-didbl bdtdfotoxtnNBleaders.
%r ?&ﬁ Secfe@l tl}g ﬁau%é:sji gqﬁ Qe%gené% &%&bstttlne% bg %%I 61@6 %as{ ﬁxll’e%ﬁg leader, o factor

% rgl g e as o} er nont arg 3
PR ating gacg H@”‘E’“ﬁf P E iy e Atic GBI E T feghospaase eade,the C.
glbiranegiechmiylpe leadef, orthetsignal desasibed irt WO PO/ 13649d Inmgmealixp el iestpression,
ELI SA assay or spot conpetition assay. Hgh affinity
bi nders can be isolated fromthe library utilizing XYZ
codon sets prepared as descrd;bed above. These binders
can be readily produced as anti bodies or antigen
bi nding fragments in high yield in cell culture.In
sonme enbodi nents, it may be desirable to generate
libraries with a greater diversity in |engths of CDRH3
region. For exanple, it nay be desirable to generate
libraries with CDRH3 regions ranging fromabout 7 to
19 amino acids. H gh affinity binders isolated from
the Ilbrarles of these enbodlnents are readlly

I o, . -




10

15

20

25

30

35

Fewaiz005/omessatl. omé

provi de for oduction of full length antibodles or
é?ﬁfki"‘d@npzﬁpﬁ q fragments in high yield A IQ@rary
M EBRH3 can be conbi ned wit h RCTiUsz@ny24662
contai ning variant versions of .other CDRs, for exanple
@RRpplian GmEdsuenghHRWEIL asEDREcreigry diadsrs, (GRRIRRDIe, tl’TGth@es sifnPkex gD signal,
exanwpdbe, i n one enbodi nent, a CDRH3 library is
gormhgl%ﬁ)l%%r:g%cg&r%%é‘geé&%l grhg‘age\é msreéa lﬁ feam to\?nb]{,/}]he%‘;;)ggg ttggair(lgbody
g‘nno aC| ds at positions 28, 29, 30, 31 and/ or 32
PUEPEFR AEEEYdon sets. I n anot her enbodi nent,
ali bP%&‘? vpfwﬂefrﬁnﬁf}?%mf?ss congrin aaclBRAS IEng Hoendlsnti et to
wiplidate & ohd domert yelecratost kedls. Enerly, liBdMnin g lARbHs thay @tdllléﬁEe i{ I enables
e aéébér 6 h:gﬁcﬁ}e M%én@éﬂh;ﬁof 619 H&I! cﬂx%mostx{‘x]al Bﬁg a%ch?uq Orl%]l?s Ogreggl)%/atlon or

e % IS created umani ze
‘t’%‘ m%‘&m%ﬁ‘if% ST P FFﬂ“"ﬁ‘i‘i"f %%W%}&‘P"d@ fog ¢ vages pitbpcisfia yag, and
8i0s3:1 The 3dsingf eppIB@ion onOMRMBmIdipBRIRP is suiabje fyenogiiGeamt-eehtivi badleria, the

Qphﬁasﬁﬁ@hlgi‘xﬁﬁi Qitfdfe th YR rh'nci%ﬁm@ Gikal &@gy (S'éé@gpo%ﬁlah ad\éﬁ%(rl!rl@ r‘ISV or BPV)
:aLrgLsgﬁl fﬁ%ioﬁgﬁ% \%(t, or 19 rsnlargnln ce S, General’l t%e (’)rlém ov agP%commg* is not

usi ngﬁ erm ned codon sel

T arrem Hﬁ%ﬁ?“?‘i‘d FRECT\ibe ﬁ%@@“@ﬁéﬂya}mwﬂww calpi bichedlycontains
@ﬁedrlheomqmentl on can be produced reconbi nantly, using
techni ques and materials readily obtainable. For
ligic oneleni@aingendVorshdgnt i on of an anti-VEGF antibody , the
nucl eEx@res'@ﬁﬁ £a a@&%@é&lﬂs mhaly cdn§m I SR Eegle @Qéjtfﬁngdsﬂ s&%c?agle mar. eﬁ

? 10% éle!ccab ngs egco e rotems(alat( i} hr%gl c| sz A o} Xins, e,

of 1 T expr e%)§? AR D\ %??E‘B?i‘FsrPg i ‘-
gmqﬂl‘gbwmycgl IP@QH‘P‘PW of tSt@Fﬁl!“e’db)@?mP@yﬁltt hebtiopiiedificmeiesgor (c) supply
oty @intehtOivedvaipbloS@tkismeIsx fiaG.g., mbyenéleiboﬁﬁg D- alamne racemase for Bacilli.

ol i g Q‘SH& Q}!aﬁﬁg !)fq @ela@lﬁoq p&énetula%gs a%u? 0 a%E v%h 8’ aaos} ce 'l?ngse cells that

argem figulgltr %O enco
P U LR i 4 T b‘&ﬁg}’}f’g"“m@/vr‘zﬂe@ﬁ aﬁoem aqnemae énlg rggistapce and thus
SPhHéve the gstegfion teeimpo zamiplss of ewsedaarinlayt sdlenigon U@ ehe didgbtnedly€in, ABEophenolic
heidnhd 9gorkiyain. ONe or nore of the follow ng: a signal

S Zgggﬂl&ﬁer G)QHF]IQ gf Slgtatl;ie ﬁ Iectab?e markersa 6r n(l)arr]nn{al(l)ag gellg%ath%e that enabllé the
'%?“5’?@%‘1“ Piselfs GWIPF%‘F P?l“'ilf%tt‘ﬂ ”éfr?“‘ébé‘b( agiriceacid, sych asQHR ghymidine kinase,
gedgbioce-legperenbly hiimtcartalldiodyin hesf AénSside QAR ME e QhithRY
ReaRLeuged reconmbinantly not only directly, but also

as a . fusio a heterolo ous

tgéﬂ yp 1:fe‘)r TARCH & I\E/)m%‘g‘g r?‘e‘i‘eg v ‘%‘E%%‘%&BFIVU%P ege g fst ideaifisd Peultygips all of
tﬁéﬁforfpaeﬂs Wé]dwreaedlwmhﬁtngltaals mpkatrifaie M), e@masgeveamgemabf DHFR.

Adv@prdpribeeliosticElLigheDildt Lfie DRER 14 bBpldEdit B¢ thifle hRRlY REH (dl—f(lﬁ cell line

({gggennebﬁﬁpgcmws si gnal sequence sel ected preferably
is one IS recogni zed and processed (i.e., cleaved

by a Agt[:réaﬁléqu ]I?fétﬁqu @’Iaﬂb gyﬂ({-tﬁ[@ hests dhat ceigin endggepous DHFR) transformed
9 rotkeasioymidivith RS teqeeedel Gicdding éntithdy, MOA-typecTHRG Diok®, Al ghother selectable

1RHRERSSs inh%gl%glde\é eph@sBl‘io'trQ@igHse %A gh begsglgétje% BE&n xbtﬁ in mediu
pr okar yotl1 C Sl gna

c%ntglgn lr? Csegecgbn% negtt cér éhe s ectchl ngUt ﬁ%& mO¥W®IWMWH%F -8t §qpamycin,
“&‘P“P&Valfl |°h%416h%%ﬁéﬁdiﬂ§ﬁ1§éf° 4|§éfhi9& illinase, |pp, or

heat Astiabit @leaioh ghbQxd iflyead: RaE 6-}5ﬁgene%&EenM@%}easgﬁﬁéﬁlﬁtY'Rgﬂ
(gthlghcg}ﬁ)t& A eN£§L! Q 5}@|39 ag’%?g'ﬁ%grrn F%e é)rowdes a sesleic{wn nragcgr (5 é‘ ra mutant strain of

east | nver
y(”lsﬁ%?f“&%f‘er?ﬁ‘){@éfbgéWdF BYPPENSE o4 MR A GE Mo B e e PAR4 ln dengy Genetics,
85:@2d%7s Jhe pogsencenf tle i dsiohia tha $@st h@adegenontelien frovidd RictRNG
gl ucoanyl ase | eader, or the signal described in WO
90/13646. In manmal i an cel |l ;expression, manmal i an
signal sequences as well as viral secretory | eaders,
for exanple, the herpes sinplex gD signal, are
avai | abl e. The DNA for such precursor region is
ligated in reading frame to DNA encodi ng the anti body.
(H Oigin of replication conponent Both expression
and cloning vectors contain a nucleic acid sequence
that enables the vector to replicate in one or nore
selected host ceIIs GEneraIIy, |n cIonlng vectors

.




viruses. Thegarigin of replication fromthe asm d
PBRE2R. F28728iNg®abl e for nost Gram negative b eria,

WO heosAm3sh psrift di- B isgin is suitable for yeast, BOWUS2004/024662
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various viral ori gi ns (Sv40, polyoma, adenovirus, VSV
onvirBR@t fadaectirgehnsfornfatiun bg browh RGhe\MBEHcOSt SrypidphdXBSHE:lly,&0u2-deficient
‘-}@lstl s@ains @I’@@@@ lSiZan 38t6§@ ar® Ednﬂieﬁlen%fd by ﬁngxlvd Qa%r'fuh@dgarﬁgﬂpgegf&%e

is noiﬂaguo > #Vn? 1 +I an exp reSSI

sv40 o't gi% ﬁ%‘\f VBT EE Cﬂf%‘k?aplbsﬁ‘rdWKBétaaB%‘Eedlf?r transformation
Cbfiwagr WQ’C&[S hraste a\#wryatlmymmqsswn systgm)for Bege-a@ ke ipOdnctp® nBrecombinant calf
CRIPAINNI tepdedPloe SiMNValieh M@sz@gh%ﬁog} @[3‘5 (138Y. SBRLAIRH

I
%ﬁLe?sgog Iv&g)resqg rs]e%fetéoﬁ of?'rgaﬁuéesrecgﬂ%xéa th;gan Sfl'%rfj ﬁ un}} glmlélcsg})al strains of

‘F@’F’yCF@?Y@{S‘é‘?‘FE‘éhSP greh ritepist @t Bie/Sechyologyt hwg-9158 1P Hs |
e.g., anpicillin, neonycin, nethotrexate, or
tiot r ali'wa#rmeﬂpw(em conpl enment auxot rophi ¢ defi ci enci es,
or ( cFxpssppp bkod cloning ve@@d usiallf doht@int Frordddr thavatd abbdby ke a5t organism
Q@Mpg%lﬂ lﬁgéd ﬂ)'the%mﬁody R 88 @’ﬁ)mgtgrg Qﬁi bﬂ:gor Qs'e%\htﬁlgpoﬁﬁ/onc hosts include
the ?o% o[e 5B lactamase a 91 ero eXt @

che 1P 268 "8 f] (YO BBy s5temy Fl m"rPh?ff’haﬁsef?d@’PmPha“ (trp)
erelnPter SYFﬁ@saed kybifid psomotar suckpsdhe dag comersf Hbveyer tomharmksdvabmedlal
wioihterfard @B, Oﬂ’r&ﬁ}%ﬁorg&ﬁﬁoaﬁérﬁﬁy%s AsdH PRk a §}9:Qf]ﬁjg£rhcﬂ§ D.)

%ﬁégceoﬁe?alb 'i]ﬁ(@@gth"élBQ antjbvcﬁ the selection
%X es 0 SUC g

regl men. dm nant sel ection use the
dr ug stPfE‘lB“ﬁfFé‘?"*FFes T CTPHE Y Pivetesa ¥irgally plbrukppgticeampe bape an AT-rich
Bgiot ln@ted gpaxipitdy 25fto 39bhstsaipitreansiedna sadod tere PRk dtieios isfidfated. Another

KeRR¥haR frdud 70 @(%O b&es@ﬁsﬁeaﬁnﬁ@§1@1etstl§1@$f tr@r@é}?bcﬁtof Ina%y genes 1sr§1 CNCAAT region
0 ake Uu

i ficatio
nge?e:’}% oeal be any Ill]]C eotlde a/&ét?l‘la 3"e g uog ngséguiwhgenis HW'FW RIVADTE @at may
Pfefbectisna oh?délﬂ‘é‘l oﬁth? polyrfefail tp fhe 3'gpdeof ¢ cRbihgsequiicpTRlleD these sequences are
sBibhlibsatel in@REE0H) SHRSion 8@RR0SI ne deam nase, ornithine

d e C arl@(@ﬁiﬁés @ﬁsgltablg Frgmotgg;equgﬁ%@smluge WIt? ?«Ja tﬁostts L a1 cf f1Q IE)rrgIEéo %rs for 3-

tion ge
] TPF Ko i Ceﬁaé aie % ‘?‘he'i & SHET BT AT EO%sh g’éice{f‘lﬁ‘F‘tyﬂFr%PhﬂS@‘&Feum
fehyfrosenanathaiokinasqypstrdyest deeaxiamtdasd, Moxphofrugtoltostebicost-b-yi@sphate isomerase,
aplosleii&dte rﬁ)ftas%te I&ﬂseﬂﬁ@s@ﬂ%ﬁa@ﬁ@m&%@ tph(ﬁﬁlt)élucm &Oknerase, and
Whdolileype DHFR i's enployed is the Chinese hanster
ovary (CHO) cell line deficient in DHFR activity.
Al 't er(ﬁha‘:f Y58 promotesty whichags|inducibie pagmofers g vipe g adgitiprl adyanjese of
rrostigiot dvattollgitn tawth caditag e o srobbifr Rpiotsit@ ABShOI dBE ho@hase 2,
£RytbdhRRS & Q.EIHTB'QSP}MtJSéq de@ﬂéﬂ%@%ﬁ&%g&la%@ Q’%{l en%fgai)ol? Qng Y,

wi | d-t anot her sel ec e marker
SR 2R D oo BB i erarRea e o
@@Ct%sé piigatiy Sb‘fﬁble Ertprs gnd gwmpterp for yyeid vasrexpesstoa bm furtigr described in EP
BEb e (eisomha@e Ako divahti@olsie ke hialibat ppea{ols@r such as an

a m n %h%gyt?a!ng{ljﬁlo%g \Q(!to%t 1}1 }Q\bmrgaﬁ%gg ce bléc t%llgd fon e r?é g)y

BT PERIGEREe FBP gy Syrb axelypres verrfefowlmvugseqﬂ@owrus (such s
eesion ®), baving isillyneasts, qphasrdnth WP ohSialonink) € @fbyirf hepdttis-B virus
Minbhf ﬁefera}%%m%% \(11%94Z)Q§\)40) E&ehetefogkougﬁﬂxﬁnaﬁz{n%%hlgt@é gcﬁe actin

romo Qtraon rlII?O obuiin romoe tral n o eaSt ! ng
PR PRl ok £ YR bk o rouke worosrer
%Paﬂbiﬂweheélﬁstwﬁwter&s Jones, Genetics, 85:12 (1977).

The mheagn@eladprohdies Jfﬂ)BISVciOG'ﬁrlilsQﬁ cd'nnenteht@ oM@ bs ah@&to 1&Biction
t&%ﬂéﬂﬁﬁat Iilgl)%@ntﬁ{s gh@%%lrﬁ&r%%b()ff% 1ce|1u\éeell?1¥ fmrn}e late eatl Spromog:r (g]the human

etectln transt or mat

°F‘r°’§)?:¥f‘ B‘ﬁfﬂsa.‘ﬁw“‘gi“?ﬁﬂi’ ohangd as E@WEIH fSE‘F‘E:?ﬂ ffasy’élasfb S3§tFIP E9F pxgressing DNA
(ATCC 20, 622 or 38,626) are, onplenented by known

pl asm ds bearing the Leul gene In addition, vectors
derived fromthe 1.6 mmcircular plasmd pKD can be
used for transformati on of Kl uyveronyces yeasts.

Al ternatively, an expression systemfor |arge-scale
production of reconbinant calf chynosin was reported
for K lactis. Van den Berg, Bi o/ Technol ogy, 8:135
(1990). Stable multi-copy expression vectors for
secretlon of mat ure reconblnant hunan serun1a|bun1n by

. . s o 171 o o o o o
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Expression a cl oning vectors usually contaig a
p)ocmmer‘ZOTZRa s recognl zed by the host org m and

Pronoters sw tabl e for use with prokaryotic hosts
lirvgdmurgiian hibse upipoikk bpvigeilena yirudes k aetosintis@sed ind).$. 2g¢n0S@4,419,446.

R B Rbn &M,tﬁstégswgl is dt@JcK@h in RS, m&gb?fah@&o?gﬁo ;ség alwepés Qszh «'mmre
O B of R e PR s g ot of

phyeidine kipase ppneotes fgnt hetpbseimpler Give t/’éﬁe@atwr the ges sarponREYséqng igiminal

S8pEdt &R Be 1BddSOhMrbhoteE ONt @i N a Shi ne- Dal garno (S.D.)
sequence operably linked to the DNA encodi ng the

pti b@,g,\éncepereglgpgo%ong,equences are known for eukaryotes.
W Ugl) SXIB)@} dlof gﬂh§£r¥&§n§% %%Eh%g Viftvefon Mlg%er%u el LQ en

| ocat ed proxi mat e bases Upstream
drorepsed iy dsating pgTaARser ?5@‘1“&??1 infohejvegiof. Mapseeghancag g qupfisys are now Kaown rom
RQUEHC gends (uddk, Fdtask,GlbB 0N hes@steinpst! ngdiny Typiallyt lveevst cue trill use

qﬁ enMn@en ﬁ&ﬁ i &karfe,@c & vunm rmmtq;egﬁaude $he w@éﬁ%‘& 05 e 1a9 Ride of the
| e | de

Y
Sty oo o LR 20 e PR R Bt sty B tn o
éaitegsﬁiapf theggplicatiutiotisin F‘Pdé‘#eﬂ‘t"h@ ephatogrs. Reg dijolYanip Mutye 29 178Hd982) on
@fihadchg clemlis fug acE RGLONERaryofd ﬂronﬁbferst hl&&ﬁlaﬁ:aqﬂ&? BBifeeBifit®the vector at a
Bglitl{n?f) L>ry3 l.]o gr[tlB&lg 110%% se%ﬁ%ér%gg f)r&er%ﬂgc%%ds 9 pte y ?rg&l 91,6 ?r moter.

es o SUIta pronoting sequences for use

hosts. in de the pronoters for 3-
|5Wos ﬁggf” ¢t terf"é‘atf(""ﬁoégo’w r other glycolytic enzynes,
such E’ép IV ELE vseg IrREp g dehsrdrdvesT 5‘%‘6‘5‘6%%%&?&‘” anial, hran,or
dedeptelt colipdromotaer niykigaidprreearesms)yik Alsp aengingemencd) oocsshaayder, the termination

RIESRMMEI 48 toPMBHES: hJhRIAO S8h éeqwﬂes;ﬂh@tneoﬂlﬁgﬂﬁm@e&. the 5 and,
%CCQSIO%%%E'Q%‘I%H%%&KC@ Eg?ons!.r"tl 1eu%arédtlc 8')('11'8.[1] Bﬁk ?r cbl@g %hese e 'ons contain

ucos
arreoge %@Wsﬂé@@bed@ Pf’éyiadefﬁéa&‘étﬁa%ﬂfieﬂfh‘ﬁf P@r“slﬂﬁﬁl woa?f@e RNA
iempadingi tie| asribpdyoPme e fubtralantitioigertni@io chetipbried Bsatle bavihe giata g@mak

LORAS IR teb B SCONDEAN 426 had e pF Qi NecoPBLoleh 8RS, are the
pronnter regi ons for al cohol dehydrogenase 2

?Cyg’e?ecbaﬁ%m zsforma(;wno Por}tg:elphat ase, degr adative enzymes

gI ycera ost ae S %)r clchmn§ e;é%ressm&%-h %éljr 6nn&é?1 \g%(érgherelonéﬂzlthﬁgre !graéygte,
PR hlsfrebfruéarxoe rcellﬁ'éﬁsqnb@éboaﬁ &ulgﬂhlle areltarysfes frtthiq fuspase rnelnde eubacteria,
Sith hsadn@neyBi0d @ GEimapodhivp bredih € fobexfufifle, Biic@obhdieriyc@@Silch as Escherichia,

% £ %aﬁmnob%s B, b@eﬁmgzs $Edidu %Angkzﬁgg Egimgz@?a ,ypb(%ﬁ,tn Serratia,

cers also ar advant ageousl| use
5 o%ﬁf”é‘u”?’c“ B Z?B Wéﬁ%‘cﬁg? P ek £ d?ff’&fé&%%@”ﬁ?f””s (g B.
ielemiiiniichiP fisbred pdil) 266,719 puiod;mdrléwpeld%% Breudemenriueh,as Dyieruginosa,
REWBY: R &s. it preiBied £f o@dntnl eosgem QIS4 QfTCE BT, ueeﬁm&lme@%ams

% &L XSQErTcaolz\é }5 fXIE%%%%l\ﬂ?F a d’E cog%?%l (1&’1‘&3 47%959 are susfable These

enovi o ViTUS, avi an sa
iapples ared%@ﬁ@gﬁ‘l‘eb@?“ﬂlﬁ"émg a retrovirus, hepatitis- B
Vi r ushamdtion®gtokpyoest, ewkapdiy mbiobds &th Adi fﬂams:ltdaefu(gis&{%h)t arefsuit@he

Qﬁl‘ill%r OQJ:QIQQM§ h@%hﬂo%n%ﬁ?@h% SSaccﬁargnyres EJ]egzszgg tnl cBmmon baker's
| obu ronpoter, from

no
i ‘@’%ft = g%’&%?if"’ﬁ?’%‘%‘i“é‘ P@?“% RO 0 C&BF&‘HIC‘&?‘ HTTe Fe™yprgh number of
ohereeishegicspint kirainhae dppmpnlsiilkblaapd tseftdhereil.tvech essfichizpsagaharomyces
paie, wy@magyces Fost®fuc @ 4. SIV‘)«Qust f,ugeum@cccmy@ s ﬁfyahaas (ATCC

qg) 64 E wzckirﬁmu 244017%)%? wal zt(&'féa’k6€5(ﬁ rosgphflarum (Aq#é 96 ,906), K.

con

ﬂﬁwe@{e@t”eaﬂégrwwm%mw <E814 2Re: %@Wﬁ’%‘?@é’ﬁ%ﬁ@o@ﬁ"‘ﬁ@s
is conveniently obtained as g Hndlll E restriction
fragment. A system for expressing DNA n mammal i an
hosts using the bovine papilloma virus as a vector is
disclosed in U S. Patent No. 4,419,446. A nodification
of this systemis described in U S. Patent No.

4,601, 978. See also Reyes et al, Nature 297:598-601
(1982) on expression of human b-interferon cDNA in
nouse cells under the control of a thym di ne kinase
pronDter fron1herpes S|nplex V|rus Alternatlvely, the
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i ncreased by gnserting an enhancer sequence igto the
achteg¥o, PAERY hancer sequences are now kno rom

wopnsiz A rgeness (ohohjin, el astase, al bumin,  PCT/US2004/024662

a-fetoprotein, and insulin). Typically, however, one
VirkAodaygmeredsi) (M%rﬁh)anawpofarcamﬂwcmlﬁmym $uch &€ Sdhlvansionidss.

m&lﬁscmd ﬁlé}ﬁe%& f&ngi%uc§y4pg %ngxg&'g U")etgﬁllu%llih %ol)lpgatla%tuﬁtl aQC?ASPJrgzllus

he HCE 4 tion origin (

scsoS BHPEIEAIEY pr om)ter enhancer t he pol yoma
en h an é'eiﬁbl@msttctﬂe for the exprossideot glycobitaeed preibddyy eatdrion fom imgltiep|lular
apeniad! emtlés%slnﬁﬂéb&%@{s] &clut@@ﬁnt %ldSrQecX@m Yumd¥is Wc&oviral strains and
%?r?ahtg'{ g %o%g%on%mﬁ%en%gs%vg lrI]ISC & ggsef}‘1 glgg S PC% %.%zrxfggtgrg I %/%%rl"éig n
i (?ﬁea)ﬂ]flh ée‘@’é‘@@@f‘ (mopquitp), Mf ¢lhogigtusgmosgyitoR Dropaghifapyelanogaster (fruitfly),
and Bopod yro OO IgnSRRG UE Naey of Ditl stafis for thsBo@a ki plbGaPdvamble, e.g.,
aﬁe Lal vsﬁaheof §uwgfnrp9[mai;f%cmeﬂm5 88 Bm-3 Qrala b éoml}rx%% W« I%d o0 viruses

n.co onent pressi on vect
bk D] B R R e eg § EER P ook o A
aﬁmdwmr ajr L{amrdcncellso Playigedl celmtced caieh, kgn, potgasaybdag petunia, tomato, and
nabhded Gehidowk anlzéa@g@m sne) will aI so contain sequences

gteggls P?&%ﬁf&erﬁ& hase kﬁé‘rea srg %ﬁ/er c ratﬁl cee%sc féns rﬂ%garééuo 1, O ve tﬁ rate ce[lsouﬁ culture

Alsspie PPE)das heeore f Foaiing proggflpda Exgmplegof @ﬁgpqa?mglan host cell lines are monkey
Udiithay V'S limettrexdiforn@g byo$1810 (FOSEFUKBICYQRLI 16511 hunvah EretryobdN\NEi8ne@line (293 or

CZM subIlbrﬁ§ for grr@x&h Q@%p&g&tcﬁluf% G?rglalrﬂ Uth %o&én %ol%gga%ﬁ ; baby

ansc n ment s t he
S 2o s PO e L TR et U vt
Ef Fci W@d‘yad $on €54 EeR 10 198D mrmeese sqoli aolts (T4 Mathert BigrReprod. 23:243-251
QDB QRfkey kidney d3gs (bwm:e: Q@ILOWE Kiibha bRBRenRELYRAQNY VL d-) ATCC
rc‘f@rl%) hﬁﬁﬁ‘ R ﬁl hAerC%’&%L%S %Jngqu n%?t oy pCK ATcc

di scl osed erein, (Vvil lon an
S SRR 6o S (50 AEECRC AP mmeh e ghiORgSGTCC L 75
duapan & v eefig(Herhe, BRIB06P imeubremapgety oner (NMITE60563 RECE AEL51); TRI cells

QMQifeait YO UBhals Y. NBASLi. 389M4-6B tlgzbﬁf M@Jgéﬁsy P4 elfs %Ll(i ahuman hepatoma

lges d above. Suitable prokaryotes for this purpose

inc e eubact eria, such as Gram negative or

G am H%qe{ls agséra@foglaaﬁ pvglhtge abpveﬂesg;b%pr@smn or cloning vectors for antibody
prtetiabaictierd acedentisiithras mEdsaivaifiedul hppsoprte@or indicing Grohdters,
@a&e{g@%ﬁlﬁﬁm oén\eﬁf%h %%m 25 =91§ddﬁ!; thBgesifell Rk,

Sal nonel la, e.qg., l'a typhimurium Serratia,

Emg gg’m e},tehostce rcescans, and Shl geI la, as well as !
f;hegos Ter i cheniforms

o e s B sun e psobR s vy of medi
;§erbwre4% eiaiizple merid uchpokbaN's FI PSiana dinimaEssuighMeazmPMEM), (Sigma),
REVLGUNGRAL), 30D ARG SMo@RI BEIG %dluﬂﬁmﬁﬁlgm)&@ suliableG&chituring

%g&t 8. B93%iich sdﬁthg %LJ'L:@ das%éﬁeé #\ég%?g ’Me‘},%} @(fg%t%g%ges etal,

er stralns

pal- goohem- 1000095 @808 H1St P es1476¢: Z@f*dé%ws@é? 76&"@6@@%@&%}?@ 469;
meae&;mm@wammsn Rag® Re. 40,995 @ay @ indee is chillueerneiih foi thé Hog} cells.

laRy & q{éde ‘iﬂe@zﬂmzty@e ﬁﬁ[@éﬁéﬁt&ﬁ& %%essa@%@ﬁo\ﬁ%cscﬁnmr thlé? ?1%§th %a%llg (such as
I ament ous oni ng

as fi

én)s(upl)lfl’ etrémss %)Sdterma?% wih g%c{%) sgl&);s %ﬁi&%%}lrﬁ 811({;18% fa&f]‘ugl magnesmm and
ﬂ@%ﬁ@r%ﬁ%@@h % HEBRR). ghcdeetidesdpuctips pdvepnindraf dythidined Bntipiotics fsuch as
i@NTMYm%ru@Oﬁmﬂﬂmynti{ﬂﬁdedW@mE &)‘ﬂ@(b‘un@ ldklall’y)bﬁbﬁeinﬁht fast
g&n?&&a?lgng %Qﬂegrﬂﬁomomééﬁg\é)eind gl%o@%%%&uw‘a)lent erleré% fomgee r}\d\y gther ?ece[ssary

speci es, stral
ﬁ@lﬂeveﬂts My fsh bejecludedig %gpélete Wa%tfme@at (il known to those skilled i the
Kluyveronyces hosts such as,,e.g., K lactis,

K fragilis (ATCC 12, 424), K. bulgaricus (ATCC 16, 045),

K. wickerami (ATCC 24,178), K waltii (ATCC 56, 500),

K. drosophil arum (ATCC 36, 906), K . thernotol erans,

and K. marxi anus; yarrow a (EP 402, 226); Pichia

pastoris (EP 183,070); Candida; Trichoderma reesia (EP
244, 234); Neurospora crassa; Schwanni onyces such as
Schwanni onyces occi dentalis; and fil anmentous fung

such as, e.g., hburospora Penicilliun] Tol ypocl adi um

oy s




and Bonbyx niori have been identified. A varj ty of
vtnrka:Ianrtzn’aRrsf or transfection are publicly ai |l abl e,

WO 2005/01235e ). L+ e iy @y iygmt  of  Aut ographa cal i f omi cRCNRY2@md24662
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the Bm5 strain of Bonbyx nori NPV, and such viruses

MAALYTHB enltuts el dids, bddiRas ntpetSurkl @H Qhd theA k€, e thodd GreliGusly B€d with the host

REASERh ok BYERb) Ao PRl Rt [ gction of
pogopt er a¥r%18+ per ahi 1% Ploﬁnntar(ﬂ ekﬁl{@%ﬁt ures of

cotton, . c ot ato soybean pet uni a, tonato and

t(’t’ffbac‘&"glb"doﬁ””gfﬁff be utilized as hosts.

i nt er &9 HBECRBRN RN Es e iPodin Remrodiced leenﬂ'gaﬂyaﬁt&e

perppagadrice nr drfctly ecetedyinta the mediind. ¥ thie mtibady ts prodncddtintie@lndarly, as a first

Gidh, the! ae)cuma&mttee@tﬁageosaatsw deiBaRERCEAMERY, foEéannt 8ceRfifugation or

F t.c e re nke C\/g
uﬁra_tflltr I‘ an geraet ala gzo%'o c‘?ng\?ﬁ)b 0:1 gﬁq ?1%92%%@ %181;\% i()r 1sSXtmg an%odtes
n@n‘aﬁe EHBTYO r@ﬂﬂkﬁSlﬂlﬁ angeelof ﬁ eoli Boflysell 2OGs basyefl in the presence of

St aedeedpH 25), Kprayni pheiyinshSIRARE 1 fRGdE WMSBYo@sr atoht3h A @1 debris
%‘lm be rl:mo&;@ Q cglﬂf%&uon %@he@%e(aﬂt%%d;ls)secrete? %Q)\{he%g&% %tlgpen}ﬂtaqtg ?er such

I nese
c’fetnS%‘tﬂ W{ﬁt@f@(ﬁ@ﬂ%‘ly ’tﬂFtP%Pﬁtﬁmétd uspe a Cetfﬁeemﬂt\attable IE{E%EEI conggglfation
(8, o 2xahPit6n AhRSO) Milliporrdeiien Sexfittelion ugie |A| psotehst Mibitor such as PMSF
MR} Bkcluaddlihy of BR REdR6lng s&ds 1o Mhdbidpaoke 0 g&@zﬁ@ dntidioticHRIHE ¥icluded to

ki dn cel | 70); rican green nonkey
ernﬁp{ecgrﬁwlm °§id\cfﬁwsf§%%ﬂa& CRL-1587); human cervi cal

car ci iﬁ‘t?ﬁﬁlb%‘@ [eqrapositiqpe preparedfrenriheells cgr) be peripd yia Kt aigmple

G @irdxglafa v XBIomatdgt4phy, ECklecB4phoresi3Lifialyaib, @ndratinitst dhiv@htogeaphyl, ith affinity
Qﬁ&at%f%hyﬁ:%e%rr%ﬂ%cauoptémqleuel mgm&lﬁﬂltgﬁ é)goy\pn% atﬁ}—tﬁ% ligand

liver. cell
TR CTHEY 0P USDRBDwop Vel Caysc g,
(Phoketnbfeqan estused fo purify\etibridiss thiy are Jeed dn huder 11, 1388 144davBGains (Lindmark er
(aﬂ, 987l MEA 651-CR1989)). Hrsodn €8 kebdmime@iddiodall l'ﬁiéﬁ@[%ot?;%%h iman v3

( 3 gl Fﬁ@Bﬁ% 153'7_B§§ (1&3%)') ! "lshe %Etgx tg (vfﬁﬂﬁﬂe a¥fg}?§jlfgand is a%tacpe% is most often

ove-descr essi o
éﬁ“f B ulej Ak Tl Vi aanla% &’Ieé‘lf’ﬂ“‘taw séaﬁle Fﬁ“‘@bﬁ‘%‘e"ﬁ £qng g pore glass or
ol (stirerdivinybctn@nerual for fettr Aev rappnpdriegt@es§igy time bl canrvg achieved

mt@tg%er wheraﬁé aeatotﬁgmtrta@szt%mhé BakSrbon@ AR, ngr Bhe:,

\
tg’n'?l:ﬁ)% § NG) 1se lis‘%}'g foT_F]unﬁﬁagcént Oﬁxexi tTan%lesl}ca p]iolglng gJaa 8%8#1?%}"%“@%% on
amieh-erehigee eftunnrrthand! procinietion Revers Phise HEL(T. chuenestpeiamy gn silica,
i brhaigiiph® bn REh SEPHERIVRIET Clir@haloyraghy &d dn abidnedr e¥86h eRchSid€BsinASuch as
Hggf}a&m%!: QdQ&hrﬁHQﬁrome&hsﬂBl SDE%@E talmaa%ng‘e \S‘Hl éﬁ[ﬂt%%ﬁp@ubraare also

% grre ép 640 (S gma% CCO' S
il e‘ﬂﬁ‘é?‘t}}‘ﬁa("(bﬁﬂ?é?\}ﬁ“ecgfe ilra) are suitable for
cul t uFdlipging anepréligdiary perification stap(s)adichitfue ngmpeising tigfantibbry of interest and

g@ﬁinﬁ;argﬁfa? Be% sblﬁ&lteh 13 1433 19 dropBdbic il ichon cﬁ&gaéogﬁﬁl ﬂﬂng(a%) atZt%)t buffer
I S el .a a
N e i R s A T S

5*‘1‘122 469; WD 90/03430; WD 87/00195; or U.S. Patent
0,985 MRy b% used as culture nedia for the host
aceutic ations
dia may be suppl enented as

nece S@@tayeuw ftrnuttta:sﬁsrmmeauaaﬂz(r@;rmpetcnerstogg&%ttmfgafa bRb&ly having
sf er.ri

?h H?sued %egree ntsfptmty ith tgtlrtqo?izg ghyglgla%tcal;lﬁ Wtﬁ% c%ers exgllp gnt%orxnstaqnhzers

ﬁ%gn@g't Slfﬁ?""aﬂﬂw Ffe@fﬁh Hihesplitionh ok ArEgl. (B0 fin theformppipephilized

ddGid1 @6 ot % ous SdlGibins A S ccAthBIA OFriclSexapihts] dA ytabilEdr ) nontoxic to recipients at
hes@esoaﬁté &ﬁceé&ﬁ%ﬁ!‘e ﬁyeﬁwmgu%erg Eum ag E@%ﬂv&t& El@ and other organic
enents |ned s’ 1 norgani c compou usua

present at final concentratigns in the ntcronolar

range), and glucose or an equival ent energy source.

Any ot her necessary suppl enents nay al so be included

at appropriate concentrations that would be known to

those skilled in theart. The culture conditions, such

as tenperature, pH, and the |ike, are those previously

used with the host cell selected for expression, and

will be apparent to the ordinarily skilled artisan.

(|x) Antlbody purlflcatlon Vhen u3|ng reconblnant
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ultrafiltratpon. Carter et al., Bio/Technolo
TRk V- I2B72R( 2) describe a procedure for i@l ating

wanodiswozisel Whi Ehiidn e secret ed to the peri pl asRCT/USp®EB24662

of E. coll Briefly, cell paste is thawed in the
pridssapgalatfincididg assrrbaaet atdencthiokine3pr&iryatikeDEAch agdaedecyldimethylbenzyl
mw&m&%l @%ﬁgtﬂ&iﬁhﬁcmb@ﬁ |bgr§alfo‘r?iw§'alorﬂy Sz ARRA cl&gdﬁbﬂgnol

o OFR iy A RS RUEARY R UL BT S
ypheansk Prp@sapﬂl é&dsv eippolis Jost reaipsulay welzhy Bevethalabopt 0jxgsigues) polypeptide;
PORME Rich &ls@tin ARimtQgeRLS &rmmﬁglaiuiuu h9atephitidfblygheld Edéﬁ fin

%Iapwgr@ﬁwoﬂﬁdng [;;llrujle JC{d@;J ag & C.ll‘I'% )%ﬂlgilgnng aspgra%uf‘rﬂl ﬁg)me ar%mme or lysine;

ore
|“}?ﬁ9315ffia‘6dfs g‘ﬁ?&‘i‘i“ﬁ? w/es@r W&VhYB@te*f lmd% é‘BFO?erfnaaW @fde"l‘rf?é chelating
fagente gpolh 23 GOEA;@yesrs tuch ds reiolzl hanpiro trehalbsy &1 serbiddh dalteftrinink ba@btrd&s such

e NRTIAY) nie{alc‘clnulsiesg ¢8 zﬂrpexemsmﬁéae) GHaRWMoR-i sREYER Edcﬁ bsQWEEENT,
E &&Fﬁam S v Pene L y conposition prepared from
ce RS p%lyr f( usi ng, for exanpl e,
hy dr oXYeiferpeletion kereinimay Piﬁ’tce'g@falpm/tbaﬂ@eﬁl actigk enpippunpirorcesinsior the
@hradupSihdcation Bén gk ftddprdrafabGlion it Gcgﬂ'pﬁﬂtm’ary A0 vias Bk fid dal daersely
QHJCPJ;[&%%&V AR lg%mﬁg l,1t%}é66hl§51t9)ﬁeq§ fﬁﬁhe? 0 dlé an mm&%‘s;uﬁpres]gl}/e aﬁen% >§uch

t echni que sui t el n
U %@H@%"SC&W ?ﬂ%‘“"é‘&b‘& F‘e@ﬂta% atp ffsptypyor g pugpsy intended.
i mundiglagiyeigralickie mgaive berentrapget! ini nger@rpe@emdpared) fot dx@mple, by

?&Edtr\aﬁ’&l)fechnﬁ)lﬁ& Ly Ehteﬁa&@ﬁblﬁﬁnidﬁﬁ qforteQdefé rh&ér&yﬁgﬁ;ylcgﬂgge%lg gelatin-
hat are

crocea)sule a&cp %fye(mft}?y?rﬁeqlaﬁr}?np%lglcrlocapsk}g ‘i%pectgﬁlg uicoli%(yd%/df@glgl v5:ry systems

PRORESIPI: IEooses Bt misFRIbEreS Bicoguisionoraeptisiet aphessocepydes) or in
fna¢rochuisiom. §)6h €dBhlGSs @B disalbsed drlWBkDgdon's Bhatlelitibal $2ickcdsABM@ L dition, Osol,
hhes fBdes.i X to which the affinity ligand is attached is
nmost of t.en. a arose but other matrices are _avail able.
Vb hahieGR Ol s it Pt T e Yy G S aromplined
§Y Hlsgionthropsh bglsiilyatienmeedibiieny | ) benzene al |l ow for faster
fl ow sakes-rand pfebé?e[tlt)r@ maPheRRpSRl NGkatld eﬂﬁﬁﬂeg a@.ﬂtaﬁ@[}elghg‘e

ant | bo
%%%k g&% glclmetséﬂhp%xgrggb (& ma ger% apsglgl*y%?prl‘}s iC é)ol.lym ontalun géfl t%ogy which
PRFS G g Onyeduagwlefse& -(tmsf @5 pricgAGappue; Eé?frnplswf swnﬁéﬁelease
metgteninclurle golfessers, i@k (for gxemiild, patyad- ]llydtﬁxy@ﬂﬂlﬁleﬁ&rylate) or

E&lﬁ@ﬁ;ﬁ&@lﬂﬁ)} By R AE. sl oty N@%@'ﬂﬁdi ,%hﬁ Jangd d and  cthy1-L-

ecCl
Eluﬁamatep non%FFFag %laeteﬁgleng VJ‘;W acet teh gﬁ% ral%l' a%ﬁ%ﬁﬁ&?ﬁég‘“d copo}lymers such as
{oe WWWP@W%%@WGGWY%WCYGWOEWS@ rof letig dcigrelyekie risrrgmolymer and
le@Bdlide :(caué),himﬂﬁ)lyab P y@ BBt ric Goid Ghile @%&Hﬁ}h as ethylene-vinyl acetate
Qrﬁrlagﬁgaatnﬁ)% &Hcsdcﬁ gnablcsﬁl&gasg &gr:ﬂeTu%gfi @ n@ex%a%‘xll‘r 85%18 release

recipitation are o aval }
REPHET)orerdims eerirde Bhecrrapslpes %Wﬁ gemamﬂ é4y| fofia fpgg e, they
mepr defisugeent pggmgataegréssly of expherene mditwrent FOEDIslEE G 181 biological
&ﬁtlltylaﬁlﬁf%ssﬁfe cﬁaﬁgeﬁﬁ ﬁrﬁun@ﬁgcltg; %ﬁ@l@i‘ sﬁ‘z@e@{esscamlﬁe\k%@d subhiesisd
Eler;])endllnﬁ?rﬂﬁle megh mvo Vf(f: F!)rrg%_??nrglac} tLe aﬁgreggtg)& {ner%ang sp %Xovgrgdl to 93
preetords by bﬁﬂé f@ﬁwwbrowl thwo\}vmg@l intergheyige atphtilization @msbe achieved by
(nediffing fulipaRyaBauds, 1fdpidlizh Wb &didic)solutfons, FRILARHE M &atbnt, using
Epgfomateqaqu&sanl REEARE Yhdifke p&%&% ik éo%?%mgxfs the antibody
are prepared for storage by m xing e anti body havi ng
the desired degree of purlty W th optiona
physi ol ogi cal ly acceptable carriers, excipients or
stabilizers (Rem ngton's Pharmaceutical Sciences 16th
edition, Osol, A Ed. (1980)), in the form of
Iyophlllzed fornulatlons or aqueous sol utions.
Acceptabl e carriers, excipients, or stabilizers are
nontoxic to recipients at the dosages and
concentrations enployed, and include buffers such as
phosphate, citrate, and other organicacids;
anti oxi dants including ascorbic acid and et hi oni ne;
preservatives (such as octadecyl di met hyl benzyl
annnnlun1chlor|de hexanethonlun1chlor|de

o - T a4 o I




nonosacchari des, di saccharides, and ot her
CatkbNoyRIORR i ncl udi ng gl ucose, mannose, or.ext rins;

m WO Redsa 2359 a4 Bgh as EDTA; sugars such asPeTaISDB@024662
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manni toI trehal ose or sor bi tol; salt-formng

J 43 fop the SMitlody M met al conpl exes (e.g.,
Zn-protein co Iexes and/ or non-ionic surfactants
such &¥2 qt\hmn?wnvmmm eS¢ Y PyBikiet dagise Mehigrdesp fhe
érBE@)es ard enobibde bl aablid phusd vemh @ iSephaey/restd & ﬁneegzmr auslﬁg b @ well

1nQIQ:eclrt afife Hﬂ&bﬁ&myﬁgls dohtallECHRI @arn)ﬁle c Fa.mg fhe antl%en to be
Wrtlcu ar | ndication erab

. BT PP S O B Rt GRGE e eapg ol ve
aktpristin the sevinle etckre the anfigsn tod pnifi¢dewhidhtis boeny thies ileshilza@lbhtidodyo
fmmyh@ersu@ts@m yEbGed ith krbMd RABHHAPN QS Sl R BERMhitter, PHE D, that will release
anlc%fr%s ar %bsw tably present in conbination in
URTS PASE™RFE effective for the pur pose i ntended.
Th e acteiagibodiey @frt‘éb‘P‘éPﬂog miyeo b vsehil eliagnestic agsgye ¢ . far detecting
BpE:Es00 &N ditigenfof iep@st Bepecifiorllseicampbrasruly coacer vati on

tech nbcg ng osgg applx:atioﬁkt tﬁg Jn%hﬁ plog.ﬂj \Mﬁrﬁerléb%l@é \{flfﬂq ’detgcgiﬂle moiety.
X %{E OSG or eI atll nm crocapsul e
'a‘%}a?ﬂ gt %}ﬂgglte Y Fper g (laums ceiezos
r es pet Radielsgropes, syctool’s, STAEL *Hiland § ' Td Bleiantigedy canyps istvs wiltf oy
@&ﬁﬁ(ﬂ&p@ usidgl kHe @SHAMYRS des@b@WﬂﬂmﬁﬂPﬁﬁo@@ﬂn ﬁinﬁtﬁology Volumes 1 and 2, Cohgen
l;srt]a? réaeWﬂ% SInthsmehce.g@w%o?gglﬁ twI Y%r Pub 29915]{3 p e())(g 3 e an igacuvuy can be

MECT 0enmul’s| ons chni ques )
merysisseciatiplicdcopg®gut i cal Sci ences 16th ed| tion,
Gsol , (bARuérebcen(1400I8 Gih as Eve@arfhohdth @idgurschtlgeshe ﬂutsee&mfaﬂnts

'déthivééQh@gﬁhemn@ltsrdé;vth& cmxjs§1t ngﬁml%t %&okr@thnn-rand ’lgbes ied are available.

i i S L
Wdymg@lom P rfg@xam@mﬂuat@cgce@grahmpaegﬁe@ fising a fluorimeter.

Sust aicjreglols ezpRSabsRAERRK at hvailiSle hdd @l SUPEnSRM, 176,14V ABHE a review
gpst)ltl'lé &' ﬁése 0’5‘\1}1 %&k&ledge&yz;ﬂ; 8&9&?5 &crﬁga!l %@Etﬁoﬁ oﬁf?erl:%r@'}n%g‘rﬁcgsags@zﬁe which

anti b trices are In ormo
S0P E‘Faé‘ged uginggyarious tpchpigues. Fy exangle: B’Eﬁﬁg’tﬁ By "Wé"rﬁff"@@%ﬁe na
subgitagi whist canét mased sadophoteseticaldl Mldeatpely ylestzgmenay alter the

lﬁh(di'efs&ﬁk@ b&héxﬁlﬁﬁnn&%ﬂ&!ﬁf tho substrate, Techniques for quanufymg a change in fluorescence are
Qes r%/égd\zl alboﬁ% 1 1;]111111 rryx)escen squ%i?te %{:o%}ase éct(%mgly e)fslteid by ?\%mrmcal reaction
311(171‘1713 thg]fg&t hg}E 8]@6’1 % lmgasgfd (Esmg p E}plg\lﬁn&noggtfrcforéﬁ@pﬁ) or donates energy
elalybrestegi dodeprbrol x@mpldd Of eny@rgic addahhademhwaen(eg V Kifdfty luciferase and

%@Laﬁ‘tu@ferageeg S qqt@rg l\lg 4|7§7Ql% 6) Qucﬁﬁ{ndl Q Igé)hlthgla%hlgles malate

mers such as t I nj.ectab
ORI S e P%O%&ﬁ%ﬂ%% Bpciiate -
g@qg@;;lgappeglucaqmdla{;eelmgmp isxgeharide e;p@@ee}e 8., glpagse oxidase, galactose oxidase, and
Rrdoye-dphbspateAeH ¥ SHe XY, BEttrytydlie m@ﬁéeﬁ(sucmi uhi®seRed Mﬁfﬁﬁe&xi@zﬁé} h

ﬁ??topg;op les% Fx?cfo¥ei,r{](}ﬁlzlse %(ﬁ%cque Tgﬂ ues gr%gncuga %%glz;%ﬁ% o] antllbc%les are

['ecu
deribed MO RY DG & Yetpeds BHEET "p?i“étt"é P%Z%ﬁ“@ﬁqyrqoéﬂ‘ga'leﬁ fhgyse in
peaynosunddhgnin etaips Fhat. éd ] dnigolpadil.6&n W), cidBmit press, New

k}g[qjymfl@,[m@(lb@pg time, they may denature or aggregate
as a osure C?ture at 37C, resulting

5 5 PEREesr S B E AP UM SR PBEel b o changes
in i n@uﬂ@&g@mh@m@ydasewmb Wil hydrogem beegyidess asgaubstiyes, whewin gie blydrogen
b@bxidede ahiidel Z&t brovirs eNSRMUbPAGYIONR dlahife (DPO)ARBB'SAL buANEhyY 8zidine
g “mﬁm%n@yg) if the aggregation nmechanismis
i scover ?o be internol ecular S-S bond formation
t hrough thio-disulfide int er%hange stabilization may
be achi eved by nodifyi ng sul fhydryl residues,
| yophi l'izing fromacidic solutions, controlling
noi sture content, using appropriate additives, and

- devel opi ng specific polynmer matrix conpositions.D.

Non- Ther apeutic Uses for the Antibody The anti bodi es
of the invention may be used as affinity purification
agents. In this process, the antibodies are
|nnDb|I|zed on a SO|Id phase such a Sephadex resin or

' g, o



the antigen jom the antibody. The antibodi egaof this
i T o7 a) so be useful in diagnostic éiays,

" gL A L . .
;éwezgls,/miasﬂ”d?eté%‘ Hd%&pression of an anti gen BET/US2004/024662
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interest in specific cells, tissues, or serum For
di agné8 tfkalingphetphasast (ABryth Pflﬁlf’l@tra]hdénb/]bﬂ(ﬁiyhafe}(@hﬁ)ﬁbéel)dc atbstrate; and
be | abi|pasganbibditiasn (;lemaam@kalcﬁorﬁegg&tsxbsug\yg;r 0,18?0 ARE DS

L C gr oupe nto the
% lﬁto@fa@é) %ﬂﬁl}r@gemsugﬂate ? y?u&lggﬁerﬂg; Ol? éﬂ&é*gﬂ 2€ch as 35S,

[ 'owm ng catego
14C, YoBeIous oigr e“é)ﬁ‘a S'ibst&are Corthvéuoam dygikdte o Gnse Sigilell mttele dor a

\sbrerhl révivey of thelé. e G Pypet Nos 015, 1thad &, e@bgy, ques descri bed
in ngc[rrﬁﬁ}ﬁes aEleIbg(fsQJldﬁec'ﬂpcohjW@Qllmquahnbo% KQE%IEIS} I;u%gig Nii:l pe aware

50 cg h fI g Int ersci ence,

ok, BU 8%““’8 (’ﬁ"é‘ﬁivjng thr SKgPRst the aafitedy capibeserguehiss with bigtirand any of
He thmh@flﬂirc@?gm@s piidpelsméntignkd dbave tap e @ojugtell Rith avidid)or vice versa. Biotin
bihds @ﬂé&ﬁx@@ﬁﬂavﬂdﬂ @ s, %ié@abel aﬁ bé Bhifgafe@bi de(‘atll[ﬁ) 11?t§1s indirect manner.

a C I onjugal OIl [8) S ! t >

(Rl G0 85 i RN B Br ey s anniggmivssa wi
£ 2l Bapjep 8- ?}W%@ﬁ ore R thafliffsicet typessoblgbeRadntianed aldveeis dogilidaed with an

aﬂq@ag’tdn aoibels G bnti-didosh Stimay). Thes, Bl UGRERGh e 1B with the antibody

ahbd BRdya usi ng the techni ques disclosed in Current

Pr ot supra, for exanple.

Fl uor B aieans B BRIk fF wbo Pt obbfDeless doeee prpsence thercof
f28 he dgiatiqdging adabglgdnatibsdybydich binds tol tigbetlbsdyar e avai | abl e and

U. S. TRainBbrdiedNd the fresdof 5}%114(91 nﬁf/ Eé\@mgﬁﬁd & aﬁ)eléﬁl)vgnvgssg)t %%En:s‘ucg as

ve C Qn rec s w1c assa chem ca
&Bﬁ&ﬁ leEliﬁg a@g-z]fsy tﬁ;@ tﬂﬁ %l 19 Bsy in? g}tngmwlelﬁtlwﬁayﬁ@ola

Ia gr alt I on of
hERLUP e 9P ng M%'f’l 2Blremges H?{ JEsCRe BressdpcatfDe, t he
enzyriempeifivedatia a2 rdy @le abilitg bfa ng@edistAndard ﬁﬂzb&ﬁefe itfthe test sample

aMyz6 bor Giddmg @ oy
¥ gh@n NBARNLEM t SPAGEHb A0 @%Q%nglgﬁ%f At&% in tXe test sam?%e is inversely

i e e S A Y gpgoder R il dsermpin the
FIYhehisrRred Gatdeconeshendthy afibediss geawain cre ingulubilickd Seioré B @lbr the
Q@bpdn, s et tehenibh bidianesaRnie Bass tﬁ@ﬂn@oo@@s%?&ﬁvemenﬂy be separated

@h%ts{amgﬁlahayyz%dhgmng%o chem cal reaction and nmay
t hen e can e measured (using a

cheni [} %??gst“é"r"lve tf“'o‘ise LRGrApo&es o craphli 8 Bindingeq agffetent a
1P1“EP@$¢E‘§ E@W caenitenstodihe pr@(atrrpd desci@if InRZgwied dsGy, Ithaﬁwsﬁnple analyze
i$ toadd bl efirktdaibbde FASIES m(tr%blgz-ed onfal sglﬁfsdlp}{oré e 'thfm@szt@lsa antlbody binds

Pk Ao il RO 1 PPt 611G PRl aTl10. T ond
aﬂ‘ﬁ’ﬁ Wﬁ’ésélﬁ%aé’eleqﬂ‘@éé%em‘ﬁ@ﬁ%% @izegeandvichesas) rongenadinsdusing
apatidrinueseulnHRPOIy thacik Kigtled wieh aplﬁ&fﬁalﬁia abd Andirk sandwmh assay) For

e@ﬂipl&%ﬁ&?ﬂe@ﬁsﬁﬁwwg Lskﬁ? %Qﬁrﬂhﬁg aiy uy with Y at?h% %%ctgblpe ROl ae a/ 1s an enzyme.

OX|dgses ase,

ose OxXI

and rlmmugw sg)cﬂeﬁ% %&Fn@orm&;&abﬁeéﬁ%éﬁmzemp@fbe ery@{iqe(tm
Pﬂ%ﬁ@&é@@d (Véfwdﬁeseewnwn@asséoranm fwgrdniplene oxi dase)

%;ct '@[@@ﬁﬂbkfdl? @SyEalso Bd Lﬁfd&? &Y lislasee ass%%kd deaxt%u}lbih&ﬁmbody is labeled

Ch B nGOB) i1 Z o antibodi es are

wd SCF(? ggliliﬁes(s CQ%!S CSI}P erggn In@sI gPF ¥ %agycfs%?]atfhﬁ glmor can be
Oﬁfsléeﬂg?%f?"BWO%Pt“EﬁEVﬂe Ant | body Conj ugates for use in

Enz yrene embadingaissahod ofdetddits| IEGH s albfd)logf‘hl Yathble (e%dtlsgue blood sera,

ﬂnﬁ!’f@ﬁ)’l& a Grepred M V@l@éléﬁ%@lﬁﬁfé & coméfs?ﬂ Gr c%ntacﬁ?g ap ai N?F(’)dy otr this

1nve%t1 i w1th %19 s6améle an% 8 ey yITE- SU

inatt on steas tee?ﬁ? VE@%&WO@( b"%‘id)‘o thioFESE fingtf serhple or

dﬁ%?%‘% thrapgeunf pitP@)ti- Vi GFanttyyds bawgéta VPEF nXicdame. RSndher embodiment,
a S8 b datdding VETEiR4 dﬂbjicr@mﬂﬁgﬁlﬁgt@ﬁbf %ﬁ&%mggﬁgnn?%%ﬁé i€Rveion to

dye precursor (e.g.,orthophgnyl ene di am ne or

3,3,5 5 -tetranet hyI benzi di ne hydrochl oride (TMB));

@) al kal i ne phosphat ase (AP) wi th para-Ni trophenyl

phosphat e as chronogeni c substrate; and (iii)

b- D-gal act osi dase (b-D-Gl) wth a chronogenic

substrate (e.g., p-nitrophenyl-b-Dgal actosi dase) or

fl uorogenic substrat e

4- et hyl unbel l'i feryl - b- Dgal act osi dase. Nunerous ot her

enzynme-substrate conbi nat i ons are aval I abl e to those

o M o




10

15

20

25

30

35

of various techniques for achieving this. Fogaexanpl e,
tDloeketaot H2BGH an be conjugated with biotin ‘ any of

woheostohzzse'! b oad Ve &tibdbri es of | abel s nent i onedCals2®4/024662

can be conjugated with avidin, or vice versa. Biotin

Itfie bt gl obsstving B yntitVEGE wititiadn baantto i VIBGF it the subjedd e deteraiming the
GRRNINGAL SEH-WGE Bhibdag bARE th PEEWn 1D subiBde & .o, AiHlak, Glohse, FBBN AL, etc).
Al'ternatively, to achieve indirect conj ugati on of t he

| abel with the antibody, the antibody is conjugated

W th 8.80%k kihapten (e.g., digoxin) and one of the
different types of |abels nentioned above is

conj ugad rexlerwt dohvesienca it intibrdpéfen panbtidyatyn debegroyided in a kit, i.e.,

%Ebﬁ(zlge&jc'olgﬁﬁﬁh& o@}a&tf&ﬁ* )(r)adeter-ﬁm'k!@amohﬂsq;llﬁ %&uc%pﬂo%%ﬁlﬂgthep&agnosm

e B s A DY R @y Bk s i srsapis
i the ¢neymie e la edpstraty prdcurshievhish prevddse e delsasbieahromephorde fluorophore). In
defiRs bad a&ﬂ&iv&%aﬁbe] ighaddeskn antabilbRM Youttdd (€)), ddioBicksretrQr 1R @uffer) and
%tld( q relauI@gnoﬁmst df Gngga!nglﬁ 1€ gentg H% bQ raﬁg’dﬁfgﬁd Itgl %/]r v1c¥e fo(r) concentfations in

nown

enpl o

é@??ﬁ'é?f ithe W@%WHHH S\*F@tmé%a’p‘gmm&e Pféetevﬂé?fdhe At P%‘iﬂlaﬂy the reagents

santhkeidedas & apsdera ndally igophilioqlr iedidpp éxaipienswitd Sagisolutidovidt provide
ﬁtls@ﬁlﬁll haeilﬂg ﬂh«b:%gﬂogﬁte ohicddemstal  of

Tec ni ques, pp. 14 (CRC Press, Inc. 1987).

Conpetitive binding assays rely on the ability of a

| abel ed standard to conpete with the test sanple

anal yzevib Okes bi- dhfgoddi th @ |imted amount of anti body.

The anobunt of antigen in the test sanple is inversely

pr opokisicenteaiplatedthdt Hie angibady) eftthe pfesenttimyentien rehy bévared thie@ormgimal. In one

Rebyachekt Qhetalmo@rast ddRREERSt0 a TRhdAChdnintaBbah bRl QESBr Bitdithe bl@inical
%ﬂ? lflorgg a é}e X ?hhﬂ%fmagggﬁ tgg treggﬂ&%’de 1#09&1m§x{1 pnmgtg éogs cats,

ge ner a or a
Peiiisicial Q“Peb‘ﬁam“?lﬁ “‘t"ﬁ‘&f‘ Preiaica ’tt‘é‘{‘f‘?ﬂ%{‘f Wf%fﬁﬁf‘ arra I’%’?‘?‘éal% PR e Hfaldished
lagim ehodels fdr b discasatid to oehicd itntaangrodyoeniyen tided o sadysa|say @ the ehtibody
of Qt@?estt rlﬁ eaglI é ﬁlgs@ @gboaiﬂ'ngnt@ﬁ@é e&%ﬁtm%h&é@ mﬁ%érﬂ)m%@ Ql%@lgmmal Where

%n tl\gl(l)dc 1sa ?‘JF %51 1t ma eadml st T df to a ho; trc)adent masc():lld tumor model, for
each Mg arffer ent TR Sgent e

ﬁwﬁeon or ep| t ope, of the protein to be det ect ed. In
a Sandiatididdn, A1 & aletnliBre, 2 3itb&R BPIe 0dBA b Wittan, o.§. alp@idiM Suifayng from
ad d{séage%l: dlS%BEI’ JRQ ﬁ%lr f%ri}rmln §dnl11£g}pcgh !)fltlze %19188%9 %%&gﬂn&s whic| can be

GIpOrt,h ea ter a second anti

g dyyifipthe %“H‘iﬁi’gy FOPI g meAdercopdiBr pisias F & éxa&ébr”te %‘ﬁ'ﬁf“@k
mgeneslsge -8 Oy ScesPat mam!mpmte @neoritroll(d angida@esise E@ mdimplp tsuch ogditions
rmwda éascell shich Q@coioﬁaﬁ lc@6kr WMatNBCIBs A ediREiabe BBV BldYnfladhhdi@F discases

sa feasured using an
ant aswheumato‘ @X% di(%ean °“Ee%a yV'that is labeled with a

d et e C {f %?11@Wlﬁ@qe@{egp65(qeﬁﬂt?e ﬂ)@tgbong%ﬁ%le ﬁel%gwc)s tregtpgent and standard
encaitapbrecduifer hepengfeatdandivayhCaspagp, LeteanA, B3k Tash@iphomas.

Ivig WhER cgrﬁpaﬁy bifiGcRIRL, @@tsam K0t £ Mabalﬁua@% éiﬁh%M wﬁmfefﬁt;ns

i munohj stoch m S resh or
RULTII VD A ST B L AR R
Friecipkes 4nd Piastice, $rd edr Heffnah efaladiifory). Clfugshill divmestying Philigptphia, 2000; and Rai,
ama hed D&sroRByndh& Qiclh Suktg dndpom, pb 35001360, il HEGMARSRY | Basic Principles

n l | t i s | l.ed. W a

AR o R alo Pt o (AR DB tefony Bl dobd) 3
é}hF papgergier aSEITPe ificagy ofj§pecess f tedagnt of preauioimmype o aftpipyRyne related
| dpexsd wilz i andwa itd e phyrRAnGrskll i the agfoprityliseaben Geelly, the physician of skill
enbodi nent, a nmethod of detecting VEGF in a biol ogica
sanple (e.g., tissue, blood, 4sera, spinal fluid) or a
prepared biol ogi cal sanple can conprise the step of
contacting an anti body of this invention with the
sanpl e and observing the anti-VEG- anti body bound to
the VEGF in the sanple or determ ning the anount of

.the anti-VEGF anti body bound to VEGF in the sanple. In

anot her enbodi nent, a nmethod of detecting VEGF in a
subj ect conprises the step of admi nistering an
antl body of this |nvent| on tot he subJ ect _and obserw ng

' . N I~~~ 4 " N a
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packaged co
arvckarNosPRI 2R

[ nation of reagents in predetergned
nstructlons for performng th

l;mr i

wdiegrezish E-assayl Eihét e t he anti body is | abel BdTmSR04/024662

an enzyme, the kit will include substrates and

ot laddforguctieguihe gais oy sstripemeofziy necifialisgpse. Tae Slidyst pabeway of

RE£fplE SO Whi ch provides the detectable chr ormphor e or

If lnglolrj ogg ermLG?% e, tn thg' d t alcr)lcr%] (é)r gct)sptlgr equlvtelttlgn ade g?fél tcbtfeat rlrgumatmd

auifritie RAeﬁchqrfy@msd ttyurfflra@muora?f@utﬂﬁ@01nrsmagpwés ang b ¢repien that leads to

3diR ddinfatidR fandtulighatdI Feld @ EtSjoiit ERGHBAT SddIBAAL) Snc RA isQCystbinid @lsdfse, it can
y

Qe @{fe%’ 136, rftlgs};\[es E%%{é% t%y?srﬁd ol QLM 1 On of the

reagens st ant 3/ timze the SenSItIVItX
of t hdheadSEhndipsgpibpdizsicaprp e ftsﬁét'll“églﬁ@ﬁff@a%‘? wifearly RA G
predvtegeMAE) wivy), gppwotaimiionwétialsl MTX yropdviphdsphexdide. Or, the antibodies

. udd ﬁqea@ﬁesd aPicERE- ﬁne\Ma;amorcbahem R DVARDWh/dr M QML Y, in
a rea

soI t 1
cgrﬁbérg%(i_n Wétlt'l €. 8 i 'H'(:olg f)rﬁ: pv%errgl odgne? t{‘leoﬁdg%ﬂg% aB%bdvesl 0{ this glventlon
cosndripiptredtiemnniily vhe eDMARD ddyMBf refdsierypFlegetihYEGF antibodies are
BV Rple @t aRBSntRdEjoiiSIREagE, @eldyf s@t&hra&iaﬂ%‘ﬂl&irease Ipfin RKEiated with

‘?XH%;‘RQ 19 ERA ahch&ne@:ﬁﬁr 1‘69&%9%6 %1g§1s %ﬁl ngﬁ 01‘?1; 19 {-ng(grafe(?o s@velrl%h Lle

0oses O rec ni cal data

W“té%‘a’i’ﬁﬁffaléd Wi f- XF@/F AefetichobHs HurRe |pgor foot5er Popedigt WK
itlghenthgthroheroesarsedr teait BS (sechogsinatigaliespy tedete it @e amtddiment,
%J&ﬁftg wﬂﬁﬁﬁ@v&usiyﬁml\é@dl&ne—ﬁ&ﬁﬁﬂn ﬁhﬁ@llna&tdkﬁgé dador@hdGn madequate

ch
resape Te to rfxeq'notrexyte one are uea{edq w1%a X fmr E?%émdt}ngtaﬁtl %' ]% ano?;gr ema(ifhment the

or a
rtiepthire @@nﬁ@éﬁanta@l BCEGHpptibodnef dis injengidn plupeyclankpiphagitly orgft-VEGE
iviklieg M6kody dl methdlaxa@f t hese enbodi ments, dose

es cal %Lé I{?e‘ﬂm%flé@iu@tﬁlg q@a}{nept%ﬂﬂﬁgr fn%AMseh bh Antegca%aﬂgé of

Wiere the antib s an anti-VEGF anti body,
AR °1§%Yé1“é‘8 °’E“6“a W‘Pf&i&*‘s?‘&sd‘éeﬁfmfi“tﬁg%?f TgeTgeR thrigfer ﬁ‘B‘d%‘P“e“ Joiats,
fagppngesoertiyyize Thel R rahdi cei tgrcored pt fgr pramble AGR 2@ €26 perdent @mprqvereent)

@&?ﬂfaka@ @h do Sntib&IQ Beatn@nd(¥. € Bhselthe PiiBR atmEt)Gr tredmPR twltSiMcebo. Other
Su

Wa%s (&) CV&[Q Iﬁﬁftge':%%}g%cr 8% rill'ltg)?éy eagm%lﬁfl&tb og-—? a!‘y S(\‘APIEI% Slgco A l(fg ts@lg nﬁfraltytscore
WP ETORO e dmass SRt S RPe ot P HIAE Pj‘ﬁ"d?mﬁ‘f“@ FaiFrye Céff?é"‘o be
i emedrlatadier ippRrgléntion®NG ilBgrévemhangin fisabifiey basedax Heath hags@abntiestionnaire

é}ﬁﬂ@]r SE@ Aﬁﬁg&o%g@ji%§{ thne pg'logs dunr@)ér a@t&fﬁ%ﬁﬁény Q'he ACR 20 criteria may

e ar gntrol |
T e e e T
doproiendst in bt leew A efdrddifivell NSSI'S and ot hers descri bed above
and i pitbaepaataaeymdli HoRGEMmasisede (FAS) heumat oid arthritis
%gd %{g&ﬁ? gl%ﬁﬁgsEés&%ﬁofg@e%\é@cuvEH@Ai)(" | owi ng references

scri di agnoses, treatnent
and s P‘é’(ﬂﬁi%i‘r% oppkefiessent B et s VSt measuri ng
t4 eat paintt’s effhisord yisabi@amelstrelby @GP Hedlth 8¢sespmentTestiGldi@rand L

The Ly&g@@g@@dmnw&ps,aggl(jer S Corrpany, Phi | adel phi a,
1998, ThetaArE‘tR%S g’ndgg g% de?neg .':1nCaf:(l)I%o&11H},II_IPrefEl {abl t}ie ng ]@nt i\slogrrm'l_%%ed an amount of

Mani f €s i"ons, re

LegrpB@thindingntipdy o che mwﬂ@z@sfzq@s@nblqawn whieter @Fré?gfyr treatmg
BreSihaoi P thiiis bpbies toahebvd it BSt d s6@s of ACK 2@ phefertridf & RROAGH 3oaahore

| [ QJIL IV AL QA

(A Qb R GOl USSR T IR A0
GBS, 72, pp 1350 1362, in: Hematol ogy , Basic
Pr i nc Ppliais ardriith hiRrugigieianlisti®r wdiepchphid-dedtfrayalpr prbriagit arthritis, joint erosion
(aﬁd%blhtgﬁaggnancgﬂ%%&lmb J:\Jaluzl-téd\()& mgﬁﬁ@ @v;%re b \bélll @Q%htphﬁcﬁz bmaQ Qltlbodles
The paraneters for assessing,efficacy or success o
treat nent of an aut oi mmune or autoi mmune rel ated

di sease will be known to the physician of skill in the
appropriate di sease. Cenerally, the physician of
skillwill look for reduction in the signs and synptons

of the specific disease. The follow ng are by way of
exanpl es. In one enbodi nent, the nethods and
conpositions of the invention are useful to treat
rheunat0|d arthrltls RA |s characterlzed by

T o o - . o N 1




nmet hotrexat e LMIX) naive), or in conbinationguth,
eogket, NoMI2R7 2R cl ophospham de. O, the anti ﬂ es can

Fiwoeowsgezssyfr. tildatBdl as second-1ine therapy fBCT/US2004/024662
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pati ents who were DMARD and/or MIX refractory, in
cleledigteinodm bahstdp prevet) the jlit demagens ©M1Qs RIS E¥eds€ikns and symptoms of
erhRdident, the VEGF binding antibodies of this
invention are adm nistered to mammals who are DVARD

and/ or MIX refractory. The anti-VEGF anti bodies are

usef uThetagtibodydsedminisigmdby@urstitable mpaps, mtludigpegeral, sbbuagicous,
Sﬁnﬁﬁéﬁ&aﬁbﬁl&huﬁﬁﬂ&ﬁ? andiRGHBASKY, P aésﬁ’ed@& ROE lnﬂ&uﬁ&iup‘ﬁﬂe&he treatment

111rl!t‘a1est10r;[1HH n:un stratloa Pgeré%teraﬁl %nglmgns 1nc1u(?el mlEse g(i:r}%ﬂ;egog% ﬁllg%{]tesn&lgﬂ

b[éraﬂef“@%ff‘]e‘ﬂ Sl\Rr?“faHCOt‘srtémlalﬁtaP%VE@ﬂﬂlta)n ttﬁlel?@fd’Pcb’Ss spifably piministered by pulse
linfsten, tphrGdlafly Witidedifing dadef & khe axitibdd.OREEIEYly (MY dbdihgliseBad BY&IMctions,

nottgreetangrmgtn%r 5Ghebd? i n%et al hsgedlﬁzg g 268 wﬁeﬂgﬁt&ﬁﬁdﬁeﬁm is

her acg%} In one e lents
PE G BUEF-y fa| | ed di sease- rmdl fying antirheumatic
dr ugs Fathd porentipa or teriminhd diegisatheappresipodisage ¢f@ntibody will depend on the

R m&ia%%&e@dme@ﬁt? arﬁ c&at @dhe\ﬁiseatk @Qmé}fﬁk |ant1\!<§§’}:s adml{nstered for
er e altl en tﬁe

greventlvg %r tgera ugc pé1¥ oses prev1c%us ﬁ'lwé{.he 6;()at ent s C dncalgtfstorly ﬁnd é‘esponse to
i2pfibeshit aimbtﬁe fb%cn%m e&ﬁ&q HpRasThrdn e elrﬂb@m tslsmwmbisﬁ’@@ i dpe patient
anté oedy ovel assieneirkoienexat e. One net hod of eval uati ng

treat neﬂetdmgtt n&tasexndl BreRPorlaR d}aeeegom stﬁgﬁ%@g b.8Hng/ice)

Iterla,
O P Sl B e S-S o, o
Jn@fe 1igparate m]rpgat@nsﬁg by qoﬁqnppgglnfuﬁ@e AFtMsucpjgmy drrbge onpht riyge from about 1
$£/84 16 thoady/kf; BmoRX@pHdiRYy on ACRctO méndbhe D BHRE Rdr rebdXiRl Qﬁ'ﬁﬁlﬁﬁﬂﬁ)ns over

QQ%FB%Ey@ gr 1 5& hie;%g 1n% gl'i thpc%gé{tlo% %‘%artrrEeQLB s(ﬁan%ﬂ Bntlp a dsalrﬁt!l suppression of

ore tre or treatne
WS sgppiamy a?thatHOW@V% Pier @F*fgt eaEses gpy b&ﬁ‘tef“b Juspresreescof this fherapy is
ezt rugligordd-by eopvesi@odl ieFigiassl o adays. t AneexcBiphirydoshs Fegiyhe S0 04h @nti-LFA-1

'dﬁaﬁﬁildﬁ@/l 55&1@50@y 18 bibdbGdd lrhfvﬁd) oAARAIRY Bxe 919 dRRg RAREs %fd%tla&eﬁuc
an .aC e narr.o

é?/ng)rr atio snttar trre ng (iaﬁcer canr beeVWOénﬁ P 8?]1&% #tat%slajrovwﬁr}aloA\Pglhcét}ﬂl N P r?0/474480 filed
é’3%’%| lity based on Heal th Assessnent Questionnaire
[ HAQ Tigeaibely cdpMBios @illlbeforlated @osad, adiadfRnifi@ddiin0tashidildohdl@nt with

giod ﬁ’nﬁ:&ﬁf przl:cﬁc% aﬁaﬂ%‘ For co;l— nl@ratﬁ &]%soco E)Jt {ng cfe ?)) H?t%ulhr%&!)rhler getlng treated,

rovenent In both ten al n ol nt

P8R Parst eolin i gracidpnd /%IP%J}“H VR T e
Hiscadst, thg sityfof dslivart df the aema the meskad uf @inistatiopéie folprdlingof pduhiststration,

ARSRSHTRALndIM td&heﬂlld@i)raoaﬁ}ﬁeré) Orhé Ql@taﬁeu‘lc\z(ﬁ%}fecn?e amB @l o an§oody to
g a%Bﬁlstex%m? \%lﬁ %és %‘\?errgd ﬁy sucgl Icc?n%@era%ox?s‘ Ca'n is &e %lm(‘num al)néuFt necefsgfy to prevent,

Si Ccl an ease "ac
’W%B)““‘* OZL“eﬂtﬁéts‘?a@r?f "hsé"d%re e a&‘%’g‘b@%eé gt 84 Bu sioptionally fepmanknigl wigh one or
bigre bdeas dderarlly redAs pess MRt tHdiesder @ Qitatiof. Elhe &RElivOamoa Uit séch other
?@ﬁ@&pt{n@ﬁ)ﬁ @ Hhoant o%o pregz'g‘ﬁn th«],- gﬁnuﬁtt& tﬁept ;Q%fjdiszt(aer%f’ t?eatment and

ned .anal ogou referably |en 'S
ST b A R LT L
eﬁuse{d heseinbatpes ot abeyniirea} Iom @0 %ot the heretaborbémpBydddpsagas. t Genodllysileviation or
agehiof £ Gkast (Srﬂﬂ(trdleﬂﬁvo[v&&km&kﬁlhéjof afelolWhdrd dyﬁpt&flsfo?ﬁedhc)ﬁ%rotalgms

g(g Sz’lgcy \2&%& éigga r?:i; (Elseord; P e rﬂgarcaa PtA canc r%.{?e thepaPeu Aé%egflecgve aglﬂunt of the

fiBs @n ?fF‘e‘fPesrhé’éﬁ ofya @mbipadopcof %@PW@“% TRfyeY theppplferef gigrey celly; reduce the
ueaistze; AGHRit 7.5, 1 idrefaé g bdie extdrsmt/braitop)@anddr tdlhifitaGon Mi@Speripheral organs;
Mﬁ‘iblgtUﬁor%Qstagl's %Jh{brt] QJ soxtn@éi e&%@o‘? Qﬂo&thfaﬁ(ﬁ&' y&% o sEnQe extent one or more of
psoriatic arthritis, joint efosion and | ol nt

narrowi ng can be evaluated by the Sharp score as mell.
The anti - VEGF bi ndi ng anti bodi esdi scl osed herein can

be used to prevent the joint danage as well as reduce

di sease signs and synptons of the disorder. The

anti body is adm ni stered by any suitabl e neans,

i ncludi ng parenteral, subcutaneous, intraperitoneal,

i ntrapul monary, and intranasal, and, if desired for

Iocal |nnunosuppre33|ve treatnent intralesiona

o o




intraperitonegal , or subcutaneous adm nistratjon. In
dbekiet Noof2072R| nti body is suitably adm ni st d by

WO abEse12339iE i-0f, H-fialititi cul arly with declini ng deeeasafo4/024662
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the anti body. Preferably the dosing is given by

i threpjs eptome ppsqciarb sith ducakcer Edshoextent the drvemayps:veny growth and/or kill existing
LG BIR REAYE: yBdiBE Inl/B¥toto B BERRE BibodiRenRad cbmRioMEHRlention
tcabnq)e g‘sga oaneSttrte L] otn }egcc kgrrerllcegf %rdisgapero(r)(rﬂl Cd or .t poer mamial
v e A A R B T e AR R il & K N T
nsaganRiks aMideedy¥ W Il depend on the type of disease

to be treated, the severity and course of the disease,
whet hérandtiiReensbndiindnod yhe ingentralivn pitigt &meahfLote c@taiing mbteriad ueful for

tHREE ARG (€ iR ASEBed aBHVEN bBHS At TR LAY of kBB LdnBks Srontainer
r

cljnical .history an sponse, to the anti bod and. the .
g S e R R b B S e g i By foainers
Sy beefbrimgd fepen vaietst ob mesetials gych 49 glasp extplagtist Thwptcontaimer hioldypecoposition which
Q¥BrEcti® oS thOdonditfo @l ARy Hate a sEIP LB fOF (xR /ydaainamdy be

i . j.S . 15 |
?ﬁg Mgifv%:nto%ss%;nf& Erz% /Oﬁdg‘%?%?lg% ansgp%g%eréefbgggﬁ g:)llp:é)]él?ifnlllcalfl_]EQOI?K'ge'(ﬂe?. The
caheireers trdbegeranegéen fsdie angihody nihe f"P“if"l’ Frisspriad prah. g eqniafaer indicates that
witetresition ismred éx acupilzehe cdmyitigrvéchoice. e atigeld anmtagure may further
Qgrﬁﬁrigy a%&cﬁlﬂltcb@ﬂlﬁr coﬁlﬁrisg]é/ a ﬁx%ﬁdﬂﬁfe‘e@l CC!BPEEGJH BlcRf) sucl‘loés E)l% Q@ﬂ)uffered
ng I ¥ do,sagg mng“u range fItr om out1 (iL ggr/ k%.flo 1?@ §
RGBT HEFE SR RG™ O RE™Y AEP G L MY s fom
alseryresreiafyd usesiiadppinidiniding erhes buffars.idiisnts, Gliasy nesdap syrinkes dpdmyckage
Qifserls GRgRSKmctidapeudi ng on the condition, the treatnent

'S su ﬁl&:(ﬁ'bcpa?eq by{ége}ellce & tlgg éﬁiFe@qﬁwﬁ %géﬁr%iogzﬁ ?rgdli&ﬁa@ fom which
synptons occurs. However, other dosage reqi ns may nbe
POty B QAT Be ugpsn JUBUSSR p/pL) 09, i November
fodeP3 GEBC0LF0. P B riled Wy 13rR404; DENNISTLRSS, fited MaptSs20)s USINK0/576,315,
X2 iRt ALy JasUSY O8DI7THE Ml 1ok 18R0@Nt I - LFA-1 or

anti - lFt%Af‘Molinanta&IQc%g%initegdeg rinesrf(:il t%?lﬁls%a!e rtlmeV\Qctige‘]' O/f él'lrgsgxit invention and
Exenpl ary 00SI NG regi nens and therapetti ¢ conbr nat ons

faggmotProBiddibn favcch reitetionc B disdosyresiohd! rpient pydistieedificditerptugss cited herein are
Rrrpasilsihomaktedip ki ettty byretbence. 60/ 474480, filed 5/ 30/ 03.

The anti body conposition will be fornul ated, dosed,

and admi nistered in a fashion consistent with good

nmedi cal practice. Factor ideration in this
context include the part?%%‘gmgor der being treated,
the particul ar manmal being treated, the clinical

CRIGdoh SN HynthliR Abidiyprdiialibra@l i ent, the cause of the

et bl o S SR VY B s 9ot sy
aepree Al repertodres Mpst libsasiep todatsar “feiat” etibody Hbrowss viichryed the adtural
Répartiréstad O WS for Ith@versity) @hctiRgbie €A nledsage RN L GitilnMehe SO naive or

Ul s B WantoRre REpIRThd Vich LSS o by phégsdi%f;%/&roﬁagqismg
d h m anoun

such considerations, and 1s the mn|nu )

AEBSE a5k 3 BEopPeGetitst dishlfve [lieaptue!@ntibgfies prgly havg mpffirlgfpmgworks,
ovhicigfogtherdath yan"ilb‘leCl@ﬁﬂsdqhm@yanm thetcambinatiomof liphy thaingnd heavy chain made
QPtnt @Rake) o ile ABHRLITES 9 ofMeliibra BerBined TR IpEHfoAEHAR oBthe libraries since the
G 5 B P BN St G o 88 BURRIORG iyl oterna
depenanchef libae vaniobativersty ixfetignpioad/bupiies Bpkibrgrywithiggmthetic DNA.
fs@p1ebd ndittiple framdwlks Kayqbeen @fed. brSMEIE RIme@brk Litr@ @ ta®kcs of @18 diversity
q&aﬂepefn@s%h e h%%@ %ﬁgrﬁﬂﬁaﬁ@mg@lﬂs %gataﬁeedivggwﬁhépy Both the
used In the sane dosages and wth adm nistration

routes as used hereinbefore or about from1l to 99% of
the heretofore enpl oyed dosages. Cenerally,

alleviation or treatnent of a disease or disorder

i nvol ves the | essening of one or nore synptons or

medi cal problens associated with the di sease or

di sorder. In the case of cancer, the therapeutically

ef fective anount of the drug can acconplish one or a
conmbi nation of the foll ow ng: reduce the nunber of
cancer cells; reduce the tunor size; inhibit (i.e.,to
decrease to sone extent and/or stop) cancer cel

o, . . o




I n anot her eghodi nent of the invention, an agticle of
rwrkgf Nock2(0728 1 taining materials useful for e

w0 RemstonEs3n oL 1iHd 4 i¥s#r der s descri bed above i SPCT/US2004/024662
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provi ded. The article of manufacture conprises a
cloersityidesizn argie sige df b BrariesSur ctiddll fer the Gibrhr@ pdifeinfande,whichi €he be measured

szfheﬁﬁmtﬁeanﬁg&&lﬁﬁﬁdfro\ﬂtffblhﬁnanéyr' nges, and test tubes.
t ai @[)n a variety of

mat er PAFEeE ﬁstfé%gyg’l?%é“ga?%}s?%g A Phgp g o fgpolet of a single
HigherekaResiduep ot eleasad i CER ldors thaf afeeeither spbyerft enpostd @ biglilyrgriable in
tnktEral QB 6liids Fepufcoidd BhesTBYs hRALE dabd BdivleR raa&ﬁ@z%eﬁby&%&m&gft&mamm

%?%Qfgg lugrg teh]gre c%% n? I\Nréea{so %{re(prgstn%{] in thre]:trarn ¥ngz?t90lﬁl %o hseacx)zly c tam which often

avil ng I ercea
be P°rﬁ‘1° énaﬁn ﬁ]n@’é& lPtEIf‘Ft‘ﬂ’é@ﬂ Fll’&l?en ampig Nt pnfibodies; émfoqnﬁlt WHeufficient
(mfmp bigdetsitaomaive Bredtd) Oncaofthe @ ey to rebtuier te@lvabity@ o h@tfihe gap between the

m%éeggra@ﬁan%ééﬁcal 1§ d& 1191%9 El?ﬁ' lﬂﬁ){ ov&raﬁélrﬁggtl)ﬁl?réé agé‘&xe ste ?nce space will

used for ‘treating the condition
%ﬁéow%reéia“'l‘%‘é‘er%\?ef‘?‘tﬁl e of manufacture may further
compr Tesdirslibaen bhile @rtuainieh<Dg Gxmsypr wilga randomized heavy chain and fixed

B iR Cak i @lof SR CILRIH BFG TO tE f2QEt antBUGRIASYEGF (mVEGE), many
gﬁ&%@ﬂ&k%@%ﬁ;r ed saline, Ringer's solution and

extrose solution. It may further include other
mat er 1egliBrares werg dep génefal%fﬁﬁthar ipp sy dingriuniag e dixsesity of CDR-H1 and H2
st thaldjyohanttg closelg hnigdd irghaotahibersityLind @regplorid} thel@ sy design of CDR-H3 in

ftHe lrk b8 Erat oﬂrﬁs%ﬂit g&aFlg%ﬁé I ig gl@s%aﬂo@s%@d@@&k@&?of laﬁl%gt{y‘ilﬁrmi% Y found

11 r%% % gléa#fglr;erelttdem 5%% H{a %rgfa’%tz%tgs%&d %lrglf;r&?ngEGF and IMVEGF with
Aﬁ’p’M ety Ehﬁsaffﬁlﬁmﬁhﬂﬁ iaderstcin bs fuzfhypimiprozaditaon! raiga bywssecond step of
beamedizir thei SbiNnGOCHGL, 877, fil ed August 1, 2003; USSN

60/ 516, of 'stra r I e 7e $in

S o P e O L
5084 “OSBIes TS PRrgona amhéadrofn‘ﬂﬁf?g 6375553053 . 00 e
B98O PBizh is fxplesl) ind erprmateti Berei Py @eferenddn @hifsgloteantitvgies with high affinity
@XBINRIRS VBGRant RbROUESH 0B Rltdind i dikdrde 'slﬁthgtﬁtaﬁlb&g Phage libraries based

t he present invention and are not provided
I%95\%\‘7516‘%rg?wlork'i a 1on. The disclosures of all patent

and scientific |ig@hatyur € ankBiriNELRILHAT € eXpressly

i ncorporated in their ent iret y by reference. EXAVPLES
Gener@tio wuﬂOlufwﬁa/' Ghffabt{alss Phage Li brari es

In general , atorlal ant i body

li br aT‘}eé%ectf%\?’@WB‘EEéﬁOr alévéf rb‘b@& VE&F Eiclopra peiny obvnquh@mbmauons
sizolidesepperfed and paytippbinding sorfvins tn sblidbupperic@®rting, tkadn@bodyr phage library was

pihadd Witﬁlarget aftibdnReMeH ok Nm@%‘-v@ﬁ Mﬁﬁéo@?mﬂ&@ﬁaté 4 @on&@t;chgn%k 5u ml In
so?lﬁgnr 1;1 hlrg seo§t1ng‘s e&oﬂ%@% y§rar?r was 1ncuba 1&1 dec}geasbnﬁ]cx éent %mrb?? blotmylated

mune
F’Jﬁ*ﬁﬁ&r‘ﬂ Szlé@nawcwg@s aé?aptﬁfiﬁwﬁe%\flfén Caﬁ?S‘l op fhi AWl AMiedrmmipted
(2Atug/mi)e Diceisitle Odncedaigieallchied [plo@ YtrigEncPin P@ihinglio $i§ﬂ faMighter binders. To the
Ea?g@trAﬁ%anmEGFSal{@p st%%orﬁﬂg@&’a?e%ﬁas 95vel¥p%€§l£h tFalt ‘?’r?s gﬁgotlrhﬁmders were

\ﬁﬁur ant | di es us have mu

o g BRI b TPt S oo et Tt e A e, tos
stevpggrAfingalindem caquld b isqiited fioth avpaker awdbyhbamgresshasomummyrpethod
tolieacehb My tabd Yi@h cdntbﬁtrdubrbfcﬂfuhékly ;E}aal o8 tFeBe vRfderd, B8 nilsd tl:)aa@gﬁaﬁt

gl? tle SP(%pcomﬁygntlgnhb deg E]]:ng rvI/?erI(s:g Lo];v amount o¥ 1%1?%(21! (%ﬁlﬁ[) rvasB?pg?d)}n tﬁls assay

en arger

S%@“FH&P%@“@F“%PW”Y%ﬁ@méwﬁPﬁﬁwmﬁ library, on the
ot her Adigndylt df Sonthintae volibsugpvakil aad solhtﬁcthaﬂlyg sefagds Bhréel¥ey clones G6
g@"ﬁlﬁ ék talYfrdn%NI@@ﬁ’erﬁ @ge QEL%JB LJJ l’lléh a{’ﬁ y%mtlgse AL(L lﬂ&%e% IO nd sortmg
synthetic DNA. Single or I'ple Tramewor ks have beé
used. For single franemork Ilbrary t he source of the
di versity sol ely depends on the degeneracy of
synt heti cDNA designed to create the diverse CDR | oops.
Bot h thedi versity design and the size of the libraries
are critical for the library performnce, which can be
neasured by the affinity of the antibodies found from
the libraries. W devel oped a strategy of building
synthetlc antlbody phage Ilbrary upon t he tenplate of

o S T | e~
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to find bindgrs to nave targets. One of the pegasons to
rMesierNock2012Req@i versity is so that the gap b en the

wokbosderpsaiit-holidindl Pridict i cal phage |ibrary si PeTiUS2000024662

overwhel m ngly |large and the sequence space wll be
cdewdrlelibray was adufilaei B1E6 otbes JitéryptinglhRLOfWhick tank ifrbm HVY liwag was found
QH lscllJtlomndth E@tﬂnk 464, ﬂQ@ug dsBIBRMRGK c1Wed dn R f&ﬁ@mme%ﬁ(Jtrategles of .

heav nd fi
sortuéﬁ/née&l cﬁ a\{%ﬁe bCaégo'r:g ferem?.clonfsh@/aﬂ{ cp fferen&htbrawtdes&gsn mﬁ:u ?EGF binding
ViRGR w(m@raequewmyouurw ifensifiasialiel Bhegoupaniase fleparith diFfpe: sequences were

| firdD € dte@ied YR their Knhlﬁl@ af@RIY @S Blring/andl hidadTeEGH d@fﬂg’ @meadu&hy)mdm gELISA
fai geli IH%) drlgfr?m Op a elb1\1/1811%/ass rgg represe%est'm tion oq fhelr afp mtles aI%d G6 was

he natura
ﬁ‘?ﬂuﬁs‘}/%&% pictsptiaffipitytbngder Wi%’@?%ﬁtf) -y 1mer Ry hmanmw VEGF(Fgire 2).
Fab f rmtA%f lglate(pro [ e See Figure 1 for illustrations
of di Hypesp—@%/—atibody libraries. W found
li br ar SE*§S i virodisyd wereeppdugless eraRingfropaiR a3 ctiyftiessdf i pelgpted novel
shizeEGreattodied i n bi nders of hVEGF and nVEGF with
sub-nM affinity. The affinity of these binders can be

fEpiteppBleckingpsstyyed to pM range by a second step of

randonj zi.n ht ¢ det ai
e
@h&gﬁ-blmg fspat presruped svhoieip Fre Bipdingh @ the ghfpd cdones (at eaagiant doppentration) to
TP cied WellSwerp n@ir&liiOfE)res@PE bihért inMRx IS HNh: @83 BCIBIBKDR or
(afsécl)r%qw} F;Flg’l (Fg Q,Q)Zﬁom a& ﬂ% aﬁ E‘é c!olgcgntrgtloﬁ J’e%ngclﬂl}e?y %tlll %ﬂ o‘% QDR or Flt-

i S express
S AR S L mwd?f?imﬁ.ag%b“ﬂf YhHi t'efg}*g'? & BBOHR i P
arrdndripmsiect GIEGHone cag bigld WEGH ap Kishef 2ih widh knewrsepitapysioh MBGT, based on the

qnsnisﬂa@gysmpshaﬁee tﬁeiVEGﬂWE@FER HA58AWREnA & Lﬂn@ége) &l aﬂ@ww The Kd

O:EB (Elx % |1_? ab(i}]lt 5(?% %@ e)ipecg%r&]ldt%hr \/ﬁ%ﬁg Eﬂ%’e p%ge clones to be

ced eF*eE@tlﬁlCES’FF‘"é P‘%S‘E’é‘d‘ff FEPLofsgif th@rﬁpgfmesé?rfaﬁl withogy eprppaee veeui
kahifiehtyr@sreepisi st ed of vari ous conbi nati ons of
sol Ifgr r&U;Q(Q 91551@19 as@a@ Qt Mﬂttv'el% pdn'ﬁgi f‘ggexﬁlgs‘gédlfrr&g% co rzmouse or human

orted e._anti bod age |1 brar
SO EER P b Bher G R bv BtroR RN s fe
Mo o (hltilmmendins ert283 oli-expseddtiR-Ta fusion whjfh fBsgy KPR E¢D1(Ig domain
ao;l) hm@ﬁbmb tapelieD QiaSQL bid @mimE RS (Jamagemhazb{eesmamst Grove, PA)
coa ld.on tthT %t émliorp%tguang%gt]«%n? 19 cﬁe%rv]vtlt{; %‘} BEA nﬁ Q. 02% Tween20
&%W!ﬁ&‘é gactsgially em{e%sef\h"aﬁﬁ Ore@ﬁ?ﬁé e‘ OéﬁlMt Wﬁeﬁ@emvbew Wlwab@esfeiﬁ fyrial
plil@tdent- PECRFgYsd6) FabDe e @atsdf thg A el Bntitod), ooYn3ad ih pR®Gth 0.05%

“i%& 28 EP'BE’EI}%EPM 1hclﬂbaﬁaﬂpx|05}19teﬁ1&ratutestﬁe Jth[lresI Vl/egam;ax%ferred to a VEGF
bi nders et ant

[
P gt Pavagy” RadueastaD ol e TR e o ekt By veae va
pattwegd twith VE(dfarcspiaveratsd ivgls kratdesetef byostrentraidie-HRP bmiygatesigd dyyeloped with
MBI Gbs@ie ok hh@cn&!alaibode suppor t ed sel ection, and

subse (Au %own i Ialgl.ge 35 E}ef%l,lr c%onea w 1C glocitdr to aige?ernt e?c‘tferflts tg/;{tx and KDR. The

bi nder's’ cou rom we
prsely Pkediogidnsaesty sraeesivd Brifstendyr dererieieht e ‘hf feEF@‘ch“’éla% ?Pﬁ@j’es on
RGE bt agehibric)@6s @anpentitatdeddt binditg efitbpe Kieyiffiai@iEs@ete Mmtiody clones

tdmgt%orgia{é%ﬁ ﬁie efﬁéﬂzﬁcyn)i’ ﬁ&m@t@%&&ﬁb@ Htthlssb'loglglllgedss%p %959fa phage clone

C Q etition binding
SRR B e ATV AR E A Sy PO ML e
b@nf@ thatfspftiianiseny rlappedwithythoseefpribeth Fit- hand BPH, smeruiiedt bmdings komgl EGF was
A&mﬁcﬁﬂly&&ﬁc‘eﬂ ih th@PreseREOH It ire@sﬂ)toﬁﬁzlgingﬁssﬂ@ ﬂiﬁ&&n@eﬁn @B Blocking efficient is

a%&asr‘)e nlcglgllstgngwwtltlpﬂg zgs td?le R)I{Féilcl: iOm.18 Gt ?g] ?C}%Z(()jhas égnt?{)es%%at

afflnlty bi nders. And after t%e 5th round sorting, the
whol e |ibrary was dom nated by G6 cl one.

Interestingly, B20, which cane from NVT |ibrary, was
found by sol ution-binding sorting alone. This
suggested that nore clones can be found by different
strategi es of sorting nmethods, which may bias for
different clones. Wth different |library designs, nore
VEGF b|nd|ng clones w th dlstlnct sequences should be

I LY R o — o o o



identified agethe highest affinity binder wi | C50 at
Pogket NoNF2PBR 1 h human and murine VEGF (Fig 2). (b)
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ttatshes withebased racivedn VEQE mudibeer thantFatb 00t isariaktn YD1 @nd Y0959 (Muller,

Bl.Qckdi n@99§ﬁ§§é€ur5§ 1183 1161 hl@)er@f% | O‘Eg)yee&tl] @%gleﬁde Qﬁ%ﬁxeﬂﬁ& &nfirm the

i 1 pos ito
im%ﬁgaang exgtrnne tP(e elpll?op%l gg Vglas c%%en%rst} rﬂﬁ%&lfig ince Wéthfjlfl‘waﬁt argty
6$am€tt‘?e*hﬂlf‘f§@%anéh S (at constant concentration) to

us
GFz coat ed | 1.s. were neasured in the presence of

mﬁv Spégf Rupingk ar domain (ECD) of KDR or a

secon @Io (ﬂzgﬂiﬁﬁerﬁle @fndlﬁ:é sE)eciﬁm(y ol“ éG ILaQ clgr)e ﬁg%%s@% wér@&ﬁcﬁggﬂl ugltgg human,

concentra esp

i SRrabt Vi ?4?'?8&%*6%%eouseﬁ%h“atamaem growth
EERPIGHEb uF CERandiwoan\EGEHY Hulminradd maireplavental frevts 8o I0RIGF-2),
dhoiR VEGBD, &l VEGE-AahOm@aCaG RN wek ﬁéﬁ%lﬁstystéﬂﬂ T tes2B Mtt!@n@ \bere

I&ng 1\%&6 SRR Mg{]sox¥ E@Eﬂ ;!i)a%e a? (He conc wgonp%ﬁmls fﬁe q‘ng WM‘I mcreasmg

structure_ t heVEG-
CoRerayionsaf o F@‘i?fe%wa? gaysurediy rORe Cb‘PrSKthBB‘I%Feﬁ@U%@G

WE@Rte] Bor epopl¢, Fdmivicidvaentpered feth B bisitharbdiig dd feinia gSG6cFab dxptession
phage ugdegﬁ%oﬂoﬁr P Qkaﬁﬁe%ﬂ&%@aé@aﬁﬂe&éﬁ& 16 %@%e% and thlﬁgl with

topes for an
gro%mtd ag 1mty colu %%Eab%mﬁmg i C ﬁF? Ofnﬂlogis SEE aétltred bpggllrect ELISA.

W@@ lﬂﬂ'f@k’g ma’r@%\p{qllﬁ@t 2&&@3&/1’%% COEF@?@WI’Y"CFC@P@“ witht O 743t Bl ahd (B %
\T/Eﬁnm)ﬂm'SESEABdt 1f_fcfe€kl'ﬁg Emceﬁ@ittbn,s wéxﬁ'ﬁhblﬁﬁed&sﬁth e VE@FbIME%Q -goated wells for
e 1 u a a or aloatolm e C aCla’{ ue )

sse gnent

E‘g@r E‘F’tdé@t"r’i? W“BTM% e ey tﬂ%&%saeays RERE O arFEgop, some procn
Whipewbetipy (sdvhdf GKBR wEDDCr¢abigs choamsuiatipndof 7 Y EGIShomelgg s 10#025°C, and
@@ Pbbin@ BhbWad ApngQadich ANEGE-R UORAwli8 @R Butd A6 4S9 in Flgure 4, the G6

Re: t
I OBRRRLE o R G0V il 603 BpPha L5, s
LRV 6 2%%&?26 amBP"éftd}dﬁ‘?tl bl P AECE homepfoesyet Bl pd Essieldghly

kw0 YEGHTWE(G6 FRal boGhd Zat milraMbisVEGRvath siinikE bty @ koMb HGF (data not
tbwge-fol d serial diluted anti -VEGF Fabs, G5, Fab-12

(t he the Avast ' or Y0317 in PBS

Wit h @%&g” SRl D95 ﬁ%&%ﬂm Affoi %alr»? i% Rapl ahefTesHivelyblocking
VO tinding orVECH Feeﬁ,PtOISWé)Clmg)@ES@MS ersre yRedueted, gt eisher BEGFOr AVEGE
VEGHsted OGS Pih@iig tb KDIOR ke b2Q6ke pi lﬁﬂre@sn% B&cdnﬁgﬁ&ﬁ Bt 6 R clohf) Also

E@xﬂfs ceﬁpﬁ WM‘E%NA&E&E GM%b(ﬂl%g FzR lgg (F%ly&vasp in a araiE{ag V\Q% are

tured Wt recept or ‘coaf '8
B’ﬁﬁ’&"f SHTRA BCHea RO hpeiibsabind tadERpRteshiidctivtien AT BN in
EigysY, Gatiectady desadhVBEs thidiny © KDRSvi hrosiivady SimfFr gplilia€of Bab-12 or
Y %¢7. TrodMernfole Ot 8n M8 EigniRLAG klgéﬂ VRGeS Blflfﬁ[fg%lg b3 &H\E&s&ynelther

E'btunor%{%é h?]wef,m}ymoﬁu Lesu R,gﬁgs the bl ocking assay

heseefour m ght have different
bi n d| Ty Bpiordd pris/EGR anRar G pialts ipyeetiomis p kit péfng g anti-VEGF antibody
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affinities of the antibody clones did not correl ate
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been consistent with nultiple assays. One prediction
is that G or B20 has epitopes thatmatches with those
of receptor on VEGF nuch better than Fab-12 or its
variants, Y0317 and Y0959 (Muller, Y.A , et al.
(1998) Structure 6:1153-1167). Therefore, we proceeded
to generate Fab protein to confirmthe binding and
exam ne the epitope. G5 was chosen first for further
study S|nce |t has the hlghest afflnlty agalnst both
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anti body G5, a cell based assay using human unbili cal
vein endothelial cells (HUVECs) was conducted, wherein
various anti- VEGF anti bodisgs were tested for their
abilities to block either human or nurine VEG- i nduced
cell proliferation. Basically, 96-well tissue culture
pl ates were seeded with 3000 HUVECs per well and
fasted i nthe assay nedi um (F12: DMEM 50: 50 suppl enent ed
wth 1.5% (v/v) diafiltered fetal bovine serum) for 24
hours. The concentration of VEGF used for stinulating
the gromh of cells was determned by first titrating
to identify the amount of VEGF that can |nduce 90% of




10

15

20

25

30

35

40

hours, and tgen harvested on to 96-well filt pl ate
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80812 bf FBiH] stfpgedos E@ieineleree QbR irdiglyelainst op codon bet ween
the heavy chal n f ragrrent and cP3 was deleted, as this

pdi fication has. le%apnesshom to increase the levels of

. The h4D5 anti body is a

huneities digplayett libigent e Rastugpaeing Kuaksl hyjageredonptiiog asdeseribed (Kunkel
ean ¢ ~sa86 At ioal, ght ARt GRR okid@dl hasGdiA-@.26 26AB2hd 1c A8 23
Q%gganﬁlg &Hl%gﬁorew@ssof Qé%y%haghe(gc) P%glﬁ QAa%% ?é? ang Bg 5? hcH-G6, heH-

g%\Ct I on usli nz(%
G6.23, IcH-G6, IcH-G6 were homolog scanning libraries. The template containing TAA stop codon

within all three heavy or light chain CDRs was simultaneously repaired during the mutagenesis reaction by

the above mutagenic oligonucleotides with designed degenerate codons. After mutagenesis, 10ug of DNA
59
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humAb4D5 vergion 8 ("humAb4D5-8") sequence g prinmers
angie-Mecr20TRINGPgi ve rise to a 5 Nsil site a a3

whads/os2asell ¢ BEW R 9y oduct (Carter et al., PC9WR004/024662

PNAS 89: 4285-4289). The PCR product was cleaved with
Nigieleleamgbraéh ako Eafw skizgeadiedid ' nRtL)dide etﬁﬁ@zﬁdﬁmb@g&mn@z 308:333-

t
\ré% wilch w%«b own overm r}n'tjzﬁ E@b ?n ﬁ%%ro%@gpﬁlegglgg H%SM% h]elger Ptgg:&\l

ql ons se nonocl onal
aHang Bichsh Sy ‘fagbewdhwd E"’dﬁ@’é‘ﬁé&%ﬁf@@mw@é X Phage were
fepraemeangirfiom thSp@ere fbdatlylpycipitati® wEB PEERCEanE GiisRhdd® inPhdsgRP Buffered

118l Rédefrile : el f VH and CH domains
(Sm%ggu on) § %’ eeJ&rrlg%ﬁgg ég? %{gg%ﬁt he anti-Her-2

ant| body and the identity of the variable domain
b egngereenpe gpgdvgled in U.S. Pat. Nos. 5,821,337 and

(6 7 05}11:0@9 %rgetT‘hﬁ}FBmﬁ-ﬂB ta@ L’uﬁ&my Q)r(ﬁﬁ&tb? GBHeRGn Ré&ﬁﬂ%{‘ér&:ﬁg w‘«lip5
vVer

S .
mmob%ze% on ﬁ%Na\@oskﬁde eminar% é)g I/slg\}dvggbmué?pﬁtewvgﬁgltt G‘ﬁec fa:éléefore
@g@gtt@?g)la-tes WAORIIRE REKBY GG e SED DB Signk) fwekshoaddteh trperature
(R BPRagk Bordrairofrtke@bdVE fttSratth (llmephbg@nMSJeﬁ glc&ht&ﬁn alb &%&k@&d

m%ﬂ%%@ ﬁ)k lsh % E’? laﬁd% ﬂrﬁ:&&gg @m(ﬁ&go plates wgrert}len TVMe%tlg t;m(l]es w1(t)h PBS and

HBfWéPﬁﬁe'éZOé%%?bHﬁffﬁgaﬂsb@fq Hhagg waﬁavteds»@taeéwcl@%ﬁequg andaeptralized
twah 1.0 Thg lesenBlmedohagt wiri@opakstes ROSNKIA - bIERISEERLERRE deyt, rouhd6
Kgecgmquence is in frame with the C-term nal donain of

the r._coat tein of M3 Thus,
aﬁé\éugual cf?a}lés se{fl ctg(] A"] Bhﬂéed%corbddgung pmﬁﬁ%ee%owrub}ﬁ% d(ﬁ:g plate overnight

é@ﬁ%jtwﬂg éi()“l OWTébrqﬂeﬁbpMarg@mﬂd 50pg/mt wibenjcilinragd M ¥ ECH Helper alsge

PVB BB atendMhe bufiurd QipShbSERErE &Rk Ysed in lbkhsd bR e@ﬁ‘ve led}yme-linked

L0 b 0 LD RAOROE L BAAE 2E g LR

Bingjns o e B OREAR (e He ST HloDh 7 ThiHet aRiied boh posiive
El(agd(ﬂL’I@\ sthndyb ¥Ethndgan ol agieD tighaibRly0/3s Qrbictad@CbIOK sei@fice analysis.
further nodified by inserting a dinerizable |eucine
\RRer. GCNA sgguence
KNYHLENEVARLKKLVGERG) (SEQ I D NO )
bet welerunptiveal Higeslng teepBovs strernscvers sloyn io & s@ltplags with 100ul of 2YT

Bidth 2QSOR5i! Sarberditiiin 4080N4 £dr € Uik ﬂﬁle%in&ﬂﬁﬁ cdﬁﬁré &génatam@(lsﬁf) Was served
€, r |1
TR gL (G S e
f@nﬁlﬁsé’@’émmweé‘g}ft ergBﬁa'VQChﬁﬁ BEE% ¥ilthsequsroing privpess tg 28fl Ml 3 @) ynyersal
sequepv B HOS’ 4ndi of th@dngified Eringiemt, ihgerhdilyatihg theliSd of Bl ®@rwiafd primers in
Eehlgzhbﬁl% reketions OAmp@ed&Abﬁg‘}{eMts ﬁmt}@b Qelﬁmg%g se?ﬁe%&d Ld; dy@ ' ye

onstructi on, -2 . wWas constru
et ma¥oase%uencmg &: %gﬁﬁﬁyéeﬁ gléwg rismy 3?1(%086 M%IBBNQ Bnalyzer (PE
Bﬁ%@@m %Pstdﬂth §AKuHeeshtednNAgemesinssrovp tThodquéidesviclanaged with the
fibgram {GLOANY addeichiad sredinay (Wakss 84 maﬁpm%/) 97:49hR@en] d

pV\D4ﬁ-§ 'fclllo%gg g& f&?ﬁﬁﬁ;ﬁ aﬁn%gln {)arreh(r)lm%s S S€! (l)ecteg’) from eac%ﬁlbrlary ggunﬁtb&GF

i“ﬂ%ﬁ‘ W&SdPPeeaﬁe%g DRy éeqPFéWIYélh amq%@w? - @6 %ﬁdm&} A6 (188, IcA-G6-
20025 bk eHLGBARRX 1 35 XICBHGE (1061168 GEDIRST) i thel chds 161 aHED tag

£aRaY Kkl ke%&loefhcﬁh@h@é; Mhe 8688V 58] 1dALEY (B, BR-G6-23 (98), hel-G6 (120),

e B SRR Gecorbed (Kunkel 2t ai.

1991, supra). In total, eight libraries were
@GSMKEQB pditE Antsdt, and’lﬁﬂut@ea%neﬂt@A'Go and | cA- 6. 23

T @ B 0% R0 B oL AL AL AR SR B

IcH-GG | cH &6. 23 were honol 09 scanni ng I|brar| es. The
tenpl ate cont ai ni ng TAA storﬁ6 codon within all three
heavy or |ight chain CDRs was simultaneously repaired
during the mutagenesis reaction by the above nutagenic
ol i gonucl eoti des with desi gned degenerate codons.

After nutagenesis, |OQug of DNAwere el ectroporated into
E. coli SS320 cells (~10u cells)(Sidhu et al, (2000)
Met hods Enzynol 328:333- 363), which were grown

over ni ght at 300C | n 2YT broth suppl errent ed W|th

1 7 P~ o o s R 1

t—i-,_,
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Li brary sortjgg and screening assays Prot eieaarget,
Vbt Nor P2A1R1IQ@D t ag anti body (provided by nt ech

WO eemsan 2359 g-buiEy-| BB i mobi | i zed on NUNC ( RoB&iiugn04/024662

Denmar k) 96-wel | Maxi sorp i munopl ates overni ght at
£, exagsclonpibmin fors Pideidisglayed Reaorlitd b colhik Andph@pteed (ahbA)promoter
I&Qéé{a@teal SE0H %@Lh@mmsg@ﬁ%} Exdh gm)nu%& (:vas%orlgﬁ)l}c!tred | @hg HORMc it

rature raries fromthe above
Rt R e A A AL R
MW@EWJ@E)@PWFW rviiphyprlugtiowssexpressior pldymids welRTrabséprrgeld intn@4BDE. coli
RIS @R Rk EbildAPwas Blcidt & R B cbhiRR: VRS Iﬁ%gdlg-r@ Pkt B 81, WMoY Rupra)

v\l@ﬁerﬁgﬂ (li,l ‘tglte% %n;g\é\ﬁl%ﬁﬁ}% }(-Igé}-% ZP h. %&e eﬁ;%reﬁij:il recomgmaalgpr&emsglere purified
Feet adiratoehia tpcolimp (Amersham %argveaa) Eidgreaiiatidiva ¥ Ahserptéon at 280 nm

repaghtied, spraETedintingdffinited i 66 aBiGcab Byenats Tt evii@ikel using
E(Qrﬂ)@rﬂlv@sfolu% lbﬁ&ké ]ﬁ,‘ﬂ“:A v!rnﬂ ﬂVE’GI—ddﬂs@ ayng\g| pgz{égf?s dés%b@cp ’h% q]oltj %@Fﬂou in wild-

t he anning were grown | n a

oY TR Hr ki bRRG el utsioe Sy g e 1o for e
§0 pystoeierintanitaniidy the IS9 fiag vid-typeeitloe@é-23 Hab fespecairet). ML3- VCS

hel per phage (I:2500)(Stratagene). The culture
%H’Rl%tiiﬁmh?rg th?an\l@sm%or%abhg(:t |C>6 ZEISed | n phage conpetitive

enzyme-11 I MUMNo- abSor barnt assays (phage ELI SAs)
to SCr# Siﬂdufglltﬂlﬁtfcé Qe pRARY ﬁsoddn&ahm 8ehs{EhneMwid B BRASrEBB000

gﬁﬁéo@ri% Pp 'ﬁaﬂ%ﬁ g.g wgs useg 6%1(5ev1oesli odtes%#brt]:g Lﬁ;ar?sson%chﬁlg,gwgbg Immunol
Metiodn A - 1ok Frrygosttyiied dEﬂ‘FéIg‘EDSEqu s 6§ BIAsore loe MEERCtivated

it V-grlayi-Nax Iidiaetttylampbprdpgifcagtiodiintiid dytrasmére GO0} £E N-aelirdx@udoMinide
V%%&ngqm s\ﬁﬁﬂlé 'S 1nm€h0§se AYER %Gﬁ (h@ﬁgF) @J%ﬂytgd vﬁth T(l)'}ﬁ\/l sodium

AT S PR (RS DS P0G S S NS el L
¢Q@rdsroneehifs I(R[ﬁ ofroupBY prateifi.gipllopvingg byjthe injeqtiprt df &M gthamolrhinegd block
Grlidattbdl gEoufUIREKiftads didistrerlchrs, Akid-old\WaiS] BRIOKREGAS Gb-21Mab adigiss (0.7aM

toq BOnﬁ% &i‘@é’&qﬂﬁg v\gtﬁ % Oﬁcﬁ/egﬁégﬁipﬁ% a?go (pw rate gf 2t5u1/mm

Bl osyst ens q
CHATHPHPTG 9%‘“%0@}?&‘9“ ra%(kor@éﬁw alfaefirﬁmgé BRI i £ pre Langmui

biedngarvdd! (REAqorePrRyplstiond ofsehek Welsi8n .2) 21y equifibrin@rdBs@biation constant (Kd)
5%@&1&1&@3@55 tilratib h‘,@/k(; Bas@m 1Rfseidch mhhge 'hﬁg'y ft&@&[ﬁ@s‘]ﬁ l%avy chain

fac % e. of
gfgf{lzaagﬁegrleé E‘ prretg Lo (manuée or hom 1o]g<}us amdnoljf\l&rl-&%%g ﬁ;g%lfeg?o ]ﬁ al&mne HC-151
gfefelwé fqbey Ferfﬂ‘tb%& Ve Hledisestons eensiolgmpiugrajeFab withiingl rotation
®eofiendé fging BaCihh NarR Ahandryph acFigr oamdwARl hPBIASHR HAOE: of

ARaoRBE-bI PeX (&% I%M %ﬁd’mé&? ljr:umgl %%Ba@qulﬁp 151@ e$e§ the %1&11¥g ‘on-rate

uenci ng group uenc
P Yo e AL DB P HsCORE=4E OB gt soved
e Bipcaseanplysis O ppitantGaeY 584 (G6-1) (XBIONY (BMASe VEGF coated chip. Both had
1pA%A B8R QoBARd b G6. ThEetfuRldbd e gnt eHERAY1 vfaa In%ﬁ‘cﬁtiv.la &R&tlon the on-
glegrﬁbggle&%@ﬁ%ng&eﬁl s selected fromeach library
agal nst

ntigén was subjected to DNA sequence
anal ysi s: hcA—G6 (107), hcA-G6-23 (124), IcA-G (111),
ot Gahwedbd28 (111), hcH G6-23 (135),
| cH %he(régé))ﬁbotlh %gmca%ﬁng(o%& and%&r23 Erngodfél c%éd E)Xt ain CDR

g an antibody B pg R el o

R A iy Bofimdg g iy wﬁen@appzéoncogax rahm cure

Qf@ @b, thiripqti@ally2@poftanPiRgidues| igdembifatiprirgrtdsent 4 potto3F 12 Srufti@Rpitope,
wiadh i{BrRME) Klesiddes RQALrdE conrtt Rithth E@F] d‘hea&ﬁ(ftéuﬂ the -scan results revealed

H?%f?’cugn?l epito tes cox-nronsg etﬂ laen?exposeda ggep\ly eu\:}l woaiI c;c(’)rngos Eﬁeﬁ; u%sd{ggaﬂ’%

expression plasn1d fron1pha -di spl ayed vector with an
E.coli al kaline phosphatase (phoA) pronoter (Presta et
al ., (1997) CancerRes 57:4593-4599). Each point mutant
was constructed using the Kunkel sitedirected

nmut agenesi s net hod (Kunkel et al., 1991, supra) wth
ol i gonucl eoti des designed to have point nutation
within CDRs. For nutant productions, expression

pl asm ds were transforned into 34B8 E.coli cells, and
single colony was pi cked and grown in conplete

~ ~ A "~ -~ a2 o, A NN~
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‘version 3

(Presta et al,, 1997, supra). The binding afglnities
®lockSONoak 2072 3 Fab nmutants were eval uat ed ng

4R

wo et 2359 Md-f-sOELHEDE: #%i ndi ng ELI SA wi t h hVEGFPCT/US2004/024662

di spl ayi ng phage as descri bed. The fold reduction in
\Gis4, VD6 P25, RABGID9, phiex€0aloh thelheay chadi and/ Y 49\on dhelBght ai addfesthgly,nite

IM@JS b%cmm%ﬁgoﬁin%mg reb'é/aleg bythéﬂghscagmmmggéﬁwirQJlgnmﬁu smaller

dc % é%tg %fmét ant for w

57 cpgaing i b maip ol h§} eremeeaéwmnwﬁr&rwao@haf%sen
fTonse IdBip@Barave. GBL 9%, KpdrapdlifP.gvhicly conftifuredlismgl pichntidtt pvedapped in both
Sddfisf AEBstipd AS AR Burf@&TAKS [Jl&ﬁe 6058& Mltmaﬁlﬂgeﬁ FRRIE i dvbh H8mologous

Ellgfa‘g aciggubgt}t@ons wereglsr(l lé% %r% as s ﬂ&\teﬂ with zﬁamn%‘or%grgx qu hoc%tlgggs:ﬁn and it

Jasg WHB‘IUP%P%%“"W‘ Q@P aiss jthin @ap%xy met hyl at ed
dext 1Oaer fiticOas8 MofianCksds rfy&lbby HBih Ao the RdGvy)chME GED and T52, are not

;&{ df {ﬁéllo?vgm \éﬁpt)égd Mffﬁ:t: Qf)d6 mmze'the are buned 1n31de accordm%q? the st ctural

et hy| amn %/ - car bo dr ochl or

e 5 I D ] e e L PR e ter o
Selpibis prétppedn 4 hlrsltnwmnetetm sonfoiiatiqriC. \WEGRarnhovBGRshedwaelts). As for FI5 in
dbkut3 @Ebdﬁﬂéﬁhite%@ﬂbsﬂ%oﬂ @tﬁﬁlﬁ;oﬁmonMaﬁngscad Wik eréﬂga/ Khetheless,

(JusQes% I\/g caga%fe o{ tgleratl Ogllile subi on in Ihomolo eslcag suo f est? ul,/ aj 1ts o#e is1n

to ac proxi respon
8’6‘8‘&1‘“%‘%%“6‘1‘%‘? ipeenpef %%{X%?gblwngtsﬁre wllnﬁa héscaiSP b i} vithsroctua
gtfdnamiol. am ne to bl ock unreacted groups. For kinetics
neas g6,813% @535 and tY‘i‘@a fttQ lstﬁ1ct§t§l ﬂf@lnatgh hérgohsgﬂe% tlﬁf the@sut(?z[‘ce @d’ugs%vere

Fab vari ant s cte i n

R Yt ok of ! B B DS ot ok it Yo g sanine

Subgfioytipris pf. thegRgesidpds grerp dafinifekyiderypt@ulrafiinin vittoh egifiersti fepcion Frtios (P
adcRgeatekidnf3), yerdidesingly Giel aleR@d ll:l&ﬁdik&ou@ arﬁlhdﬂaid@ubgiﬁﬁoﬂs @l‘ypﬂalef’he

Lnﬁ‘i%@%ksb Q%é&hg}ﬁaé [1{9 Q&La]ﬂtg l?llgﬁ&qﬁege(pom szl-lere aﬁqln otge S?J;rtar{t 1nteract10ns

equl I um di'ssocl atl on tons

GV i R RS SIS YT SRR YF P B S pghich were
distactdioh de ehopyscafipldingpresiqubrage | i brary, two resides in

heav Yotk §dieih Menﬁﬁ@ AR ehtidnOme @(f.a%r chglﬁ’fopﬁrﬂé} a?fﬂﬁtf'ﬁlplgcement

I:I%rq) qull{,s (Z?%Sgngrhfs 1ntrggn!€%rervatlon were g oug%\ygélfmgs@lpomt

fnﬁté‘}‘sei“‘é Feétmg Bipdrsasiiey it competitisy %{I%ﬁ zwd ﬁ%orvw {Higursi2p gy Bigure 18).
Brrtuat 1504md Y68 gaof the iambdieof ftiurtathlRpitopd (QrWipdiaghCunbibldhed tbs@18), it was

Ie!ﬁ@ve& #R thg Eﬁﬁ@ njn[govgﬂléay gecgl gﬁxh&lv}@e twﬁﬁ!ng‘elgﬁ oﬁj Aﬁu(?aru was not from

Rt ST S ARG g AL L
efrCDRalﬁ?éOdeﬁmhe & ghote gon@erR Rr antigen bidig| r eady had a nmuch
I MPI B dn BOstiAlR elﬁmlﬁﬂ cHaf COR.resiili rerlgééﬁé‘d 269 8fthtal structural

§J}9ﬁ§l§ﬁ %e &ﬂ(&c\g% %ar%nén{))é%llesd rgsfll {Tgﬁ lcﬁtg En‘-]%re%cguc?natlﬁowed

FRfPBliEacae el She*'éw%?ﬁlélt& %YA(%@ Cl?ﬁqL%‘ a@%h only pieed dis & lohe total
ttaﬂtepl(oh%&ﬁbd Sitadtinhad man staciahlepive: refdhe @itheQipht tHaR were not

AMIRE B tﬂe m&@%@&%@ w1ti1 WEC@mt@@rﬂ T}@rea%ght mBﬁé HllattC% light chénn is ﬁnore

Shot gu g he results_ of

Egt R DER R G G5 ety e s WA Capiaued
fonditplapipsapibodhiibrary oTDRPeddere fiGva dsoldtotframdt effirttpleceliCarelieny.
iwberacti ons with hVEG-. When mapped onto the X-ray
crystal structure of G5 Fab, the functionally

I mportant residues in conbination represent a portion

of the structural epitope, which is defined by the

resi dues in dir éximgoit Geind G2hDdvEGntibddite Shot gun

al ani ne-scan results reveal ed the functional epitope
conprising the solvent-expsé%d ri dge, which was
conposed of residues Y32, Gb4, V96, F97, F98, L99,
and Yl CCaon the heavy chain and Y49 on the |ight

chain. Interestingly, the nunbers of functionally

i nportant residues reveal ed by the shotgun

honol og-scan were significantly smaller and contai ned
within the group of residues that were inportant
functionally in the shotgun al ani ne-scan. These hot
spots are VB3, G54 V96 F97 and L99, which

e o o N 1. i
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part of the | vent - exposed surface of G5 sigce they
aroexeUr P20TRIGPI de according to the structur£

WO nbasronsssy i) altli-igHed scaf f ol di ng si de- chai nBCTE2004/024662

pack agai nst residues in the functional epitope in
or der (a) bDibdairs ebr $dictionepi t ope i n a bi ndi ng- conpet ent
confo rA&ﬁtEOln:Q gntl(\%GF\é\KtﬁmQae obﬁﬂl@d’i@'l rm%galgg @Q%*H_Le sﬁ()tgun é;nne and

for F95 in CDR-H3 definit
et 1 ‘b%%?’?l‘? B SPCHTC 3RS ipggagned eidues
diesrilgyed i @ary peitet vidlypse alatifi(@ninesing 9eeithes witdp@iot homblogue residue

t(ﬂ)'m@lf)@&in‘ﬂ gFléuYer 1@135 _hrﬁ%) Sl*éptﬁé Gd bethlﬁrzllahlﬁb amt)lggscaﬁﬁﬁ@was performed on
%%sﬁ chalg and eav cl:hf'uﬁ serg?oratei‘?)fﬁ resultlﬁn in our 11 anesgf]l‘ohg&g,l S{wégun an& Hld

r UC ure 1nteg
Wa'§°1‘§ls"§6m’k$é@ﬁpe€f@ﬁ? 91 8 §63ilie c@wfaafé:qhergta|horpthfge¢amtgm@smerformed
o0 G62¥8Ryy dhAR resdtind in¥hrédBBratids. eA 6623 Widteuid @dnink @i SBrdrDWs not

%ﬁa@&%&cﬁtﬁg gsqhsE QB ab()\l;c]:eé()%3 RY El%l'?’d?fﬁu& ﬁﬁl&o@;“ %ﬁh %@ <L c% its es1dtu$s%1%.lcal for

and represente heavx chain

PR é‘e%\‘f’&é&eawaﬂn B‘F‘F?&P%{’@WWEB;‘-@SI upHg aléﬂﬂﬁnwfé means truncating the

depvsdhpit epbipaoiaig side chiilzewngld meg lilglydsropibindingbed fesvitingbwer affinity antibody
disreypti ve for affinity with significant function

rati og} ee\é\g/% aﬁ{%)) Jreater than 30, yet

i nter % rat ed honol ogous ami no acid

subst Pltﬂt?tfﬁr%wgnd(m}afe SPrie SIHFEY Wi dsedioswslessiar Hngan VEGH GUEET. mygvided
tblp GtnedtdiRRAEOABLEB) Wds hSobiliRn of G866 MpaSiptidGumsplae (MUNC) by

}gJ Iﬂ'% lﬂ%vlth gpg?rﬁlto%}&elﬁ Ql%ﬁ o@ﬁx&%l?%i C\[Ml'ﬁe rplarés v%eg: blocp Iw%l? {17 Bovine

Qr T emvi ng

r?ﬁ’R’P ﬁ&mﬁ% A Higage for 307 g ﬁT«RE‘?‘ ahigf} lsx%t Toisen20 wsesiﬁe‘i %@d%imw @0 min.
Soarffso ligtrivgdercgbid diweswerdBatiated frotecgV AGB @aasimmti@pibtbsfal dxdncentration

Q)@WE %@E/ln@fa& H 1ﬁ] Rt mﬁerrﬂgaﬁf&{ t&hl@xlv Gin(fu%rof 1§1 Bgégfsplﬁ%dc Pﬁaﬁliot&% target.
| ul

BB PRty s R S PRkt n d b erih il
rigte Sedby ingphatine aslsi with 0. bY! HE fargp0 et lﬁl‘atiowwmnmtraleeﬂm@tl oM Tpe base,
pHI SA @n&LBbACOf{gtnm)welciifidte@withiIneandd ﬁia@uﬁcav[ﬂs&&m helper phage (New
%ﬁ&&h‘ §fslags§ %ﬁqge m%m@;ggem% lmgﬁa B ﬁ{@ﬁmt%u%d 5}) eléﬁJnu ct ur al

epit resul
bel i e@&&“feﬁ%lf““f‘ﬁ é“a%(’F‘f“i‘fHﬁe? i 8‘?°Prﬁ’f“6?fé frmiagin 2 S@svblé%ﬁAaqOWt % 1 and the
owpem@dnecollopied. Mhephagg e poripidedipinahametlia by dditiwas 1/fiotumb HIPEG/NaCL

tA*ﬁt@r sinfd 15&’19&&[511 dn% the Ehaéh%%t&r@r@t:ﬁﬁk n'}é@h& xbas @Jﬂtnlﬁgmt fb\éﬁg:for 15minina

pr.obabl ) o hro h o t| zing the structure

ﬁ%ﬁ%ﬂ@}“ teeaigneg L de Bl aRerenimg e pelyerespended in
ﬂ’ﬁ$ ang penirifpged abﬁﬂrdm*fg 5 niBeig e 85-Bnotériaet °Sta naldt wsoluble eptict. Big@ypernatant
@@s thabs@iita 6 D@w@ub@% tte %?éjddl%&trﬁtﬁﬁ) (v?s%%;at@djb %!éf{s‘ingig il Hs@bance at

uctural epitope surface (878A2)(C. esmann,

unﬁmbllshed results). Interestingly, “the only resi due
t hat Stedolering wnds 9f enting werppsafproethye sdlytioheds sesting tmgthel with
SEARME MGhgas Pt phige GRRclited wih bolnyifth yvisdraad nhe bt RRUOIBS with
to'B?%y Wete&'o ax§1t0r5 %%BHe?b?Jck @R Oﬁﬁrcfﬁrk‘er P ér?y%ld dﬁ&! 99&%%116@%10& L mixture

structur a
aaecen s ol Tl e BT (o A EEal: T e
armugayd hiotinfbas glloweitiol gt thel impébilies! nedtratidin@or 10 mfphfrec brptun the Slate was

magh&i 101P@hek 31 0. @%rm&lwlabésm Hpnd M&%iohmal do¥s éﬂﬁaﬁﬁdldgtm the

r et nce

éeato ?eutravgm a Izlat.mll'] ﬁaéUOg E gglo 1ny16tretgh§1>}3 ggraﬁ:aﬂ eg B)ﬁl é(gagd well The
\ﬂm@e@y @5 vaseq eg@l repngly dﬁqrqe%mguawgfnh‘@wnimm inletion ay vCH ptpbyge
@dnceddration ot Bi&2aking tﬁi(@ﬂfmkeelmﬁeamng@ﬁm}ﬁm whiies ﬁlsaﬁﬁz:ly\((ﬁﬁhieve more
R R T e e S T
fromthe shotgun al ani ne and_honol og scanni ng
libraries described in Exanﬂ?e 2. Specifically, at
particul ar residues, scanned residues were allowed to
vary as either wild type or alanine (al anine scan), or
either wwld type or a honol ogue resi due (honol og
scan). (Figure 14A and B). For the G5, shotgun al ani ne
and honol og scanning was perfornmed on the G5 |ight
chain and heavy chain separately, resulting in four
I|brar|es For GBZS shotgun alanlne and honDIog
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bi ndi ng | oc d in the heavy chain. Miutatin eavy
GrocketriNor 26728 to al ani ne, which neans trun ing the

woeensy1z3sal - ahiiid Fali # si de chai ns, woul d nosPcCriugioy/024662

di srupt binding and result in lower affinity antibody
vastiommix of bidiilh VIREH aedlibramgphaen tol cerMitchft amafﬁh@daihﬂas Bhadaiﬂglooo fold
ekc@s§ be CBTQ[H{&QP for%O Hln% 3% o8 Qeff(;ré c%%urﬁ% s@iL By é do\{@%e léereased ac?dr tlﬁnally in the

l.on,
étg F ‘ﬁsé’h‘”‘éf 8 ﬁFﬂfé‘ f“%ﬁ’é aff‘?‘r?fB‘Bﬁ*efSr M@&uletﬁlg %d‘%é{‘q cam%il%eé pqyld further
innrsnbpitaeesy foNWNG) tolpynd. ncubat i ng wel I's with 5 ug/m

of pred-esn tﬁe@faﬁﬁé co@ééﬁfahcﬁ'oglh&unﬁ&ed‘thGF I8 o B e M 1fin shotgun

R TR O e T
audmMoeraicti ey 1qﬁledast rowd Hotfafgwith Ipwyr siarfing sfficitydlon iR dibabyoweng was
\pefosnetl REHLIEA btexGend Rarfing @ondMb5n & h&dy dthMQiQJ aad £8M &k thélight chain

%ﬁ%? th@lﬁ;’ds %re:ggd to i]"%]a?fd @WI%%)PJ& e{l?r nl‘I th?‘| ast roung -g tllﬁI nder

agi tation, bi ndi n g a%ed_Fab

to th& ¥ t;S‘(‘9‘?““"hﬂf“'rtt %fﬁlvﬁﬁhﬂ’ﬁ‘fﬁ Fabg F“éﬁlaé@ p gha CelXL-Blue
(§ttegsnehivasinfdeBBSvigiip pll peaze elttal frovh hércafur@BHoarlWaeiRgGactidBO4d Mell as the
@I&ﬁéﬂ&md’ﬁ&t@reﬁhﬂ?&b glgl 2P cencabakd.o gas%leji St Y cwenglhi]r Mpggented plates

ons were neutralized wt

BB i e e S e Pk sy e fom e
inyyiberof eptbnipd ftobp chch elu@hutfedhqiivage roa:nldof Mg 50 4l dnek feve mentioned

P 6r pﬁiﬁ&% &rﬂginﬂEgact@lao\lveﬁ Bida ouﬂ?a%ar&h@gx@sul’)\@e?neﬁw%%g %%wn over

L e next round of selection.
Blﬁﬁf"t i Cg%resl%fmérc LS WBRT IoSFEFE8Y at 8000 rpm for 10

Singl BSAEESfAOr at 4 0C and the supernat ant
col | etd sexeen fof hlgh @hﬁg aodéaﬁngarﬂﬁ&g@httsﬁgl@ﬁtmﬁ ileHéuhQ%Lm%s%z in 96-

IQJXH t@rg] l!v&ak I%F}orglgd g‘c{r §otlha%tlé'cl)ﬁgs approxima ﬁgl\lﬁunﬁred cl?Jn‘est romﬁheqzistc}w%‘rounds of

i ncubati oh on Ice con
{iretiop &re Plfkfifgfé‘am%ifmdf@eemd b"rﬁ"f Bray- fsﬁg‘fﬁlﬁcorltﬁmag K56p4%)- 1bluggppes
wert growreih 409 ulich 2¥iithrdtin enpplenmetedaithanbendiisga MABRO7 Helper phage (New

Eﬁ‘g‘fﬁﬁd IW:JIEIQ) bp Qﬁﬁﬁ‘g & lnigﬁtat 3\9’6@ fh@&ﬂépﬁ&%gnt g&aﬁ%ne%g diluted five

Gt e P88 PEA bt Bt o SUBGF A s Ar I
inpubtiiof yrshakids in& T80 mleofthe 1ehpdiona wete tdnderphia §eE@noennalbplosn and
Waﬁ)atﬁﬁi'rilﬂﬁﬁneme Biyte R AGdHEd Fihed B 08H5 DK LRD0 5B lind2R 62230 min

;Hl]l?l OB 8'a£ S%b @rl'lllgrge‘?adl co§ 9%;]1&3 8\[!1691 E\tﬁﬁans BP ngg&) lrupg 9)0(? Xmes in PBS

sol ut1 on- @ ase

SPRTHERATEY OB Py el aﬂd%ﬁgfééVlvea%rum ANSUB(BpanTtplates were washed n
ididbralBytings apdldeleldpte-vifh GMBLuthmiterfor & imirRTheirdactioi3 Sremistbpewifhs Yom
ﬂﬂ@@?ﬁg Qacﬁpéétr@ho@i{%tg%? £t QEWT& ep ﬁnﬁfe%)relauéfat"fﬁfty b fa@@of ) optical

xture
b ety el B Bl PR £ v o e o
'St Bfaiyplaseieon Tyikeenhaze bouThie/ BRYEGHetion As g epneahclyp Bitlé Fab v Sind to the
adnlobitke dh M EGFloh fhélininapiaiTodakslshonag 10t avd widiypk o) 60 or G623

mryseleé%d%gig /gh&\?s\g%#%tﬁltsl u%% tcmﬁ@c'i ng ﬁg@%@ﬁ gon%nnmﬁ E?actena Wé:re streaked

put en caRPR iR Blppsp SR QU h‘éht g7 fonfé‘ seHagies t 0 ne ut r aV| di n,
a corithe glectioe el ieiGO healyarhdih lﬂgantsheulbﬂ @b Nyé ﬁin&ldeeﬁ\ﬁﬁ@eq\&ﬁ&s out
é}qg@ﬂcktngs aﬁalﬁ&lastugg%u%zlt mosTH@he%Iy ﬂ;a[}&f?aﬂgel/ reyﬂﬂﬁl b& %‘%ﬁ?g ag‘lmty

guﬁ . %I‘I ey eChr eas] ng ant | gen concentrati on

8 %E‘P? DA UngEe Ry alaga"ﬁ‘ﬁ%ld@'éve% B?E%fé‘i‘ﬁ thedomelo sean librare r“é%?§’|s fhef
tairpeptaion pidi6 fameohamsiidues carumslein 2 dbhmatigbiy@Ebindgz.alésontelersesto
Ehang@ G UnBbQcidREencs Eefel:tiag ﬁxBﬂortQtQé’WéwtﬂllamcavE Hainh6ord é:l@y residues

Lib oun i Qt. | at ed hVE
%pﬁi(%% pha ?heefsén cf IfooaﬁsaHCSUh lsg u"hnan%eg C} and library

phage to conpete off low affjnity blnders. By addi ng
1000 fold excess of conpetitor for 30 mn in 37 0C
bef ore capturing, stringency could be increased
additionally in the last rounds in order to select for
high affinity binders. Mnipul ating binding and
capture tines could further increase the stringency
fromround to round. For G623 the starting
concentration of- biotinylated hVEGF was 1 nMfor the
heavy chaln shotgun I|brary and 0.2 nM'for the Ilght
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phage, 90 ul E. Coli XL-Blue (Stratagene) was infected
with 10 ul phage elution fromthe captured library

bi ndi 95 reactions as well as the background m xtures

for 3 mn at 37 0OC. A5 ul culture was plated out on

l'ibraries, lch was decreased to 1.75 and Ogb nM
msﬁe@tRMR n the |ast round of sorting. st udy
Pt

plat es—andincubated at—37-C—
83 Sipgle Su Gé ; ;
C Ala an, H m HC Ala and Hom
el Utﬁu%roﬁgﬁ | Ghohe calgul at & fronggf"he nuUMbeks O 9

col oni &t tvdm each @dnkd tvikn@phiticaf) bv@f rati (bl@al A sdr/skOvEBURCST
of sorti@epff 50 ul of %uivé=didovetioment i OIFee=¢ ik tedygi@Cuffit=WT ratio
ph%‘lﬂ‘g‘mfﬂ°“ﬁﬁ‘f’i‘fa&‘1<ﬁ”ng 3bact er1|7a vvag pl at ed o§ﬁ on 33

nique clone:
caroen v
At 13 A ey b predho B o) 4D Sa‘ifénl‘ ﬂﬁ&;ﬁctem o Zﬁaﬁfﬁ"ﬁ% ot to W han . Coarams,

S C 6@ 249 gmofogg JorrSivgn grblee be B @ tnineGRAP@d ot lighye@in ok SAnDO O SOF @@s[om the
f 0 :::fﬁinpbb:s d 11 ,—ajymh I-IJy tDISI/A seéllencmﬁ LC—ngg CHxn ?,]Heiwhcrhaa quﬁWﬁduTtype. (imﬁ{@n]oké scanning library,
poi nt conpetitive ELISA assay in 96- well format was
performed. For both antibodi es approxi mately a hundred
clones fromthe |ast two rounds of selection were

pi cked D&Nd&ﬂém&ﬁn@ﬂdm&%eened in this assay. Phagemd

cont abﬁheé%jfggd fﬁ?ﬂ.ﬁﬁe s%gL sggenﬁa%saaﬁg A S R, Jrlﬁl 1&%m broth

I emrent
IVE’BIGWFCI Pt ﬁé’F“CBlWaf@‘ez ‘("Né\/\} ‘Er?@?h& AYBA S&B‘ifjed W%@Rﬂeﬁﬂp@’ PCR
Sysem 9700y Appligit Bi@hte@C.in oFfeetocuplifuitheDNA presdng tha tight dkin@alehyvy chain of
@le(ai(;ﬁ@reﬁ%@l%neg ’I‘helﬁ-lﬁlgs Ilsbdflg tht P@mﬁaCMnthéreQesgge@tJ 08 ﬁﬁ]ézlguv@[m sequences at
\?l\ni t%heonl?tOAhe %n%pﬁﬁ §Ifrﬁgmerlil lﬁ')a%g t?us eﬂuen alg'g:f&rward plﬁnfers cg@d bel used in the
dllovingsequsecing ree%gnswéie{eaﬁtp}i’f&ﬁ@fl iy el fopmah YEGNACBeReald were sequenced
ibrGthangh BNE Seqeendng prrapliBak Bg-iye ferndifitonieuencihl eadiib ta@l d@ed with an
was Bad, 38nokb- @a?ﬁar%m afthy O %ETM@%@Q ﬁo@e&%‘» @ dme H&U}ba% B8t chain

30 mn wt ul anti - ant i or ser adi sh

SOy ate a‘@&?&ﬂf“’éﬁ‘“‘gﬂi‘%‘ﬁa‘luﬁcﬁlCE‘Blgf)teddl?aF%t% BB RGP IS g selected
RBgfigitypigbrametion BOCH nepsu@m@B% Tween20 and 0. 5% Bovi ne

Serum Al bum n (Signma). The plates were washed an

addi tj.o devel oped with TMB substrate

for B o ""y%ﬁasur%%ﬁ&%%r e stop Eed with 1.0M H3PO4

and r ggfdc?@g@ge@ FopfsnRbess ifiates reafereymizg! PuBuPsive ppge 434 Mg
tebleny &rheasbleow clafef wa igloyy in 5 g2 ¥ Taxhddia supplerbented wipit5p ggrhl carbencillin for 5

gglgss "l‘lge)eéulfgfé wiaélﬁ‘en RELSENRGER 1@fK0hhéE§th é(@ el @Egla@ﬁ BibI) for 1 h and
SRR s g whie e E stepsiiiat SRR e e

ot merkoind ovAmiight 2 HITE igrnhese pirificatipners Mb@abpv@ ibphageovat dodally
lafidaRiith b.gRorRME6TRd 0.5% BEL inl PENBHAGHRAbEE Eon 2 G RIS atSIRAMNBate to

las%\fl\sks:" gntti%eggilmgr(lftap ere\.tll\@ rp&lage co}{g:ntraglons )The(%zge 8lu§1;&1%g5t %ave ~e70% saturating

uper nat ant s u
Xignal Higs yed in g é%sé ﬁ%tf‘emeﬂé‘ﬁft BPh Phrge Y pbptpdavifiinersasig qopcgpigtion of
muEGme@@ﬁdaenec IThd vabgahBhES watebtgdd@ivh hYEEF codtditnu@blatdr 10

Q&b fl“l? la%%vqsu\garh%{i r]191 Ctihe-gaﬁd @S%D%E (]ie{‘?:ﬁedQJlthhxl1 %tl %3 Qﬁ@o‘d}’ ho?sggdlsﬂ

Fl'es resu
§@’éﬂ§§ﬁ%‘§ Epglppd %?labf‘)ﬁ@o‘?s%‘i by TYR derelanmgntyss é‘de“é‘iﬁ ﬁeé“é‘gidl Thgh VEGE
tebradntravos that @6ibiee S04/ of plngd bindinl) kg éBmabidigdd lattigénmeptegedted ©F IC50. The

Righgi Nkn @Id{catéuow phaEéJ mrbﬁ&{a@xganst AL AvESR G RERYM e BRI Whs fitted
fromthe can, [ibrary.

variants i ved

(S e PR S Skt R B RO ek
residues can result in a dramatic | oss of bi ndi ng.
This intolerance to changes [N am no acid sequence

sel ection supports the view that G5 heavy chain

har bors many key residues for VEGF binding. The single
spot assay result is sunmarized in Table 2. Table 2.
Singl e Spot Summary G623 G5 Library LC Ala LC Horn HC
Horn LC Ala and Horn HC Ala and Horn Nunmber of clones
screened 84 84 88 88 96 Selection Cptiepa Cones with
significantly lower ratio (Signal +hVEGF Signa

- hVEGF) than VW Cut Crf Cht off— 2 fold reductlon Cut

o - 1 - T O Y T =y S




Nunmber of unigue clones 17 12 18 53 3 Resul tg from
Dohgl e Ezpmlisay of G6 and G623 variants Sigel ar

=W ebsm 2380 el aiwasused for both anti body | i BCEAUS2®4/024662
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However, |ower cut off was used for G LC |library
conp amgdestza afdB5 $oiv the T arkiyes aisG oHHka V@3 vatihs réé@ﬁtﬁelﬁ XPR0 bark

taﬂerﬁglg\,ﬂ{ SL aﬁﬁ&% eu@(i tB %6 Brmég\?ggﬁgf. &g)gtﬁ %E;ig}dblgdgrs ahﬂ%ﬂ better

C varian ani ne an rari es wer
66"61%&“ Fad WPeéiﬁé"éPédéﬁ‘iﬁFf’gMH‘yfm%é%‘\‘}V TRprayeh CarEsi G Peﬂved from the
dibta cninemdl@riibgry THgeredthdidwe @r, fwolhizhg) biifiniy| G R@tntf wepyreleded from the
%@J@&Bﬁ ﬁ’on{?)Q)Q Lcamrﬂﬁgﬁé ﬁhﬁed by DNA S eq uenci ng

LC=Li G%h t Heavy, & rnrdA%N é’;@ the IC
FomHOME Syt g P PR sk Asme® Sprira e 100
|dptg'plalpty>ns( a thqjNAG@@w étﬁ@wﬁgntaqq@ctqanaqy)dgﬁe@d iglodnaiew residues from wild
%k a6.trede lfeli\@ BRatnAitaBin Gl GROH CORMNR @I ATR-NETIR cEkedinatuft of the

%Qa_v%ﬁxlnk F({ ' .agtnﬁgrocgnfh%ed%]ﬂmg rQsEdEes%r}ch%Fatn% %gingwlo H?EGF

car pbenci ours

S R fe§‘°‘PE’;‘F‘%a‘(°€%V¥FéeA‘PP&(aP‘)"d@CR“‘$9§ P@Pﬁhgvtmantwﬁm Yegegnainly
Bicasiis Cl2RrE) anil ADRHL8legionts,ondgaripl thiityhahdhe ADRA 2@¢3id @l inipgjrs binding instead
lof lgllaltow@gmnny AlcoBANN ofhdibhs A cORNE 26 Edref £8dm 6 bANBSble for

-I;algi %ﬁl&)wmﬁ l'i“lcan Tfhmtélmlyr%vel:r)n%ﬁ cér?pg&e%tg O wer e designed to

Versa ences 19%hd of the
Al | OB 5P jferitoveiymias fighty daced Sgdiendnty MEBared o vild ype
fac@onamg © i [QyPiSes Clagited 5)0Ehe HigiRel affifitcytvi@inE @brk @¥iléd Gom both homolog and

%ﬁﬂh{a ﬁlcﬂgl sﬁ%ﬂdr&ﬁ %nly Afdaﬁ Bunﬁ)gm)l“ llugﬂ a‘Eﬁ’%M gtjs Qeéglgen}éﬁed Enhthe heavy

forma nents were sequence
b \Va Sg‘éﬂlﬂ é‘ﬁ‘é PRY A@f"bﬁ hergy Fyn BRgeDyEe ‘t"%sFrﬁ‘?dna&%{ gLy few mutations present
guongdhs clowrg styrdied. dih¢ Iphishaindrizat alboshedd viinildn matptioBitterPpsi GSypriants, with
bR 0na9%s BARH InlcBRY PN cdRalyzer . (PE Bi osystens, Fosters
Gty, CA). The heavy and light chain sequences were

al i gneﬁxaa.gﬂu Qﬁﬁlké sem.u.gawﬁewﬁms sﬁ?od%ﬁ.ﬁﬁg o]

their. se

s e RS
rusgiopa entmt the felafiis digdinscffpitessof Fher Go@5 Babyia indigiduaf adaning-fybstituted
miva@emmna R&sus W tFpe dem@mem%&umusﬁ@mmlﬂ dispiihg PRAOR ISA as

t dy
s OWI’] Idé%cr@%ﬂ?ﬂulg q%glngg%) PIIJAS l}g‘? gﬁ’g %f’ﬁt)ﬂw \lehG% R 65 ml}{\? % t sites near the
SABESRIPFf Hi- PR Bt aop iy S NP el s method and
iphiediipgingthd ifnlividh 8 m@Y whrakperd pldagded iNginsbrylignd al., (1997) PNAS

Bisebahs).71b8 rSoﬂmJﬁ bﬁﬁlgg [Ihggéﬁﬁlgﬁsr vve?ed]seti% (@tel%é‘le Bk refutiVelolhi affinity of
eacH Bnutan%gél? nr.ﬁant veﬁus w11d P (nlﬁ VE&]E on abe!aé 6 %n% «%{y 9§ g/egi?

ropagat
@@nunﬂflqteé kNlBWé gee w?q erpight §t 6 ﬁ Vaté Gg er§c6r%3 E@dﬁt @@m@ahop pf@ug/ml in
PBSGR1 bidalsd &8 BBS| d.59 RHA anti 8.05 T viebn20 (FBD Hhor Divere sbdQendpiirelu..s&%4

%%oﬂs B¢ ;ﬁ:%@ d@ﬂlglng m%@gs i pB’ﬁwé?th%lct%&@JGﬁqle 'Gmrl:gﬂéd%{aés for

{0 assess antl

IS HC PP PISHATE M5 R e M TTBRPS PO At @BSofound phage
satedetatd nig ai-Yihonpgdaal aibaly hausetafiich peiCEGseddneshan Patniacia) conjugate

ARIAY :5008 lﬁﬂ@ﬁ" dé@aﬁ)péd%h' hat fﬁ-te%rﬁehlﬁﬂb&ﬁﬁlﬁﬁ?}dﬁQ(lrkegaard & Perry Labs,
%ﬁj&ers rl]ltl}é s raft)e for &p%omma% y%{l}uégq_:gncaed [8 ?g CEI %gal?% {é Qi ound

axisorp

e for
IPFCW?PWOWH@“W ﬂﬁ‘)@mw’ﬁ@ refpgete VﬂluaﬁB?srtAI%/éCsm tprieprepriidigpeloldef seduction
et} ity ddevaihcaittcherghlloBordivhiion olydi il Sied @tlhsHhh VEGF for
%{?eQAcM@%r‘?G(s'éledHﬁ'ﬁQJ“%@alﬁia%habs) foll oned by TMVB

devel gpnent, as previously descri bed. The hVEG-

conc e}qllerr %oy B FE5D FrRepseisdffie B‘Pefgéttff cahRop ol heARRIdL pidkichip it e
titreaciiomwisb(é Fap ibumi®)i The gener@ fridbg ef e hivets] &io6ally dipethat had
signals, which indicate bound phage, were plotted
agai nst the hVEGF concentration, and the data was
fitted to a conpetitive binding curve by non-linear
regression, enabling | C50 determ nation. Figures 34 and
35 show the 1 C50 val ues of G and G6-23 vari ants,
respectively, as well as the alterations in sequences
conpared to G6 or G6-23. Fromthe G656 pool, nmany

bi nders with apparent better affinity than wild type
GG were |dent|f|ed I\/any nor e afflnlty |nproved &

oy o o
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type 6. The heavy chain nutations were | ogated in
CoFketo. %@Ri H2. The conserved nature of t heavy

'wo hadsrog23aod- CERIHE 1 i particul ar, confirmed t hRCTWSS104/024662

resi dues i nportant for & binding to hVEGF are present
isignifidant sedycgiop imbindinglib atas wrified\heits@earilety@ibisidgna bthdr moledules tdhave

| dis@ot epi€b@iohl v NG, hl@lms ﬁle AH?@SM a\ﬁ@fo@y mlﬂ&)ﬁlt Iy ag ﬂgpﬁgi pkelalously (Figure

%ﬁ %Evuﬁ ﬂ%a%?fﬁaé‘ z|1 dlStlIl q pgés campareg “’&«i%ti“g t hg‘#veq %sgngﬂ\;'l rﬂlaody All

detiopdlly ympormnt Y RGT ’iﬁiﬁi‘i“FScfPf biping Rt ereicomevel et GOk lurine VEGE,
CDRxpIBnisEie pario b rehBVGT Tl of BE ARMAH MAbodAFAbQY ABY0317, on the

%{hgrrﬂ!mfd I l&ﬂms%tht:ﬂ' Qﬁdﬂ% toI VHEFQ oﬁ %{]Je Slﬁ)mon a% resJiuc |GW8%%1 w}uch is Ser in

23 varrants s

fé%gg - VBTeHe i gPiaerr hi §SF “&"&Fﬁ‘ﬁ“a@é‘iﬂw%y W?rﬁ”tfaﬁlﬁ‘@s‘ for bmdmg G6 were
acllightefi an ghe swfadelot VEGF @51 sattwrescofdriggriher rdbive afffiis for G6. G6

Iaﬂn@ﬁkelﬁﬁ)peﬁfofa pAdntdae Wa Edn@%cﬁbe%t{n%urﬁlﬁ raﬁd\h%qsef\ﬂliigm Qbfda w1thI a few

er?er tlcqﬁr mrllgl)j)%%l?res?cnl%snﬁw %rh%l ”Icyrn ?89 %%ﬁx& o Slcg\lgll?sr@r%g % closggro%rmty.
|Tb‘e’ﬁ fofipqtigapf p fyngtippal qa@awlﬂ@h ateﬁCUS’h @etgeas™- scan pool . As

f or G¥p ndremmiyared i fuictioRSdpiipe & GoBS s&&&&egpu@g of FARh (QRE % Y0317)
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(b) VEGF: 6-23 conplex Table 5: Residues ' of VEGF in
CIBk 8.(esided it GEA3 AodtREwithANEGFS: 109 rel ate to nononer 1
of the VEGF diner) . Residues 1008:1109 to nononer 2
%&#dufSHéll\IE‘@I@‘ih?Mﬁ)C}l% Kpsfyes 18- 1B rife p ededvadeinbur i ed
surface in %LYS A 48 35 00 64.81 % of 54.00 META 81
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ALAB 32 1.00 33.33 % of 3.00
TYRB 49 21.00 58.33 % of 36.00
PHEB 53 21.00 19.27 % of 109.00
TYRB 92 72.00 71.29 % of 101.00
SER B1030 18.00 24.00 % of 75.00
ASP B1031 96.00 84.21 % of 114.00
TYR B1032 28.00 48.28 % of 58.00
TRP B1033 47.00 73.44 % of 64.00
ILE B1051 14.00 32.56 % of 43.00
PRO B1053 29.00 65.91 % of 44.00
ALA B1054 28.00 57.14 % of 49.00
GLY B1055 51.00 89.47 % of 57.00
GLY B1056 34.00 97.14 % of 35.00
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PRO B1104 4.00 8.00 % of 50.00
TYR B1105 54.00 - | 68.35 % of 79.00

CHAIN B DIFF-AREA:  857.0 (4.38 % of 19547.0 total AREA for this chain)

TOTAL DIFF-AREA:  1715.0 (5.57 % of 30770.0 total AREA over all chains)

(c) VEGF: Fab-12
Table 7: Residues of VEGF in contact with Fab-12 (PDB code 1bj1)

Residues 8:109 relate to monomer 1 (of the VEGF dimer). Residues 1008:1109 to monomer 2 (of the
VEGF dimer)
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CHAIN A DIFF-AREA: 917.0 (8.42 % of 10895.0 total AREA for this chain)

Table 8: Residues of Fab-12 in contact with VEGF

Residues 1:211 refer to the light chain. Residues 1001:1223 refer to the heavy chain.

Residue Nr buried surface buried surface in %
TYRB 91 4.00 40.00 % of 10.00
SERB 92 12.00 25.00 % of 48.00
THR B 93 2.00 4.44 9% of 45.00
VAL B 94 34.00 37.36 % of 91.00
TRP B 96 19.00 86.36 % of 22.00
THR B1030 5.00 11.36 % of 44.00
ASN B1031 85.00 80.19 % of 106.00
TYR B1032 22.00 52.38 % of 42.00
GLY B1033 9.00 100.00 % of 9.00
TRP B1050 53.00 91.38 % of 58.00
ASN B1052 31.00 86.11 % of 36.00
THR B1053 3.00 75.00 % of 4.00
TYR B1054 93.00 51.96 % of 179.00
THR B1055 6.00 7.41 % of 81.00
THR B1059 29.00 53.70 % of 54.00
TYR B1099 12.00 100.00 % of 12.00
PRO B1100 13.00 81.25 % of 16.00
HIS B1101 58.00 56.31 % of 103.00
TYR B1102 122.00 95.31 % of 128.00
TYR B1103 34.00 18.68 % of 182.00
GLY B1104 41.00 50.62 % of 81.00
SER B1105 4,00 6.67 % of 60.00
SER B1106 41.00 77.36 % of 53.00
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ol 00,010, 00 80 Sl A e
?’ﬁé%ﬂf? FISST Hbodies Brctep! it WEShORT YoRelAd o'y naffestcd Fugher. §ip binding
9b2gfoodtq sGRasCRAIZNY YEQDHERRLeARBA sur@d Zre@of (88 Uethg Y00 buldd 885eadthe
biadig of AREAGE-0 redultl 1 (BB Bdirf3 NessiRda If@% %{ieBQ?ds,QMtﬁﬁﬁ?%d tEal@-'Qﬂl%ut%h
L. L Wt h V) Resi dues. 1: refer to [
k aali:%%c e_lghi u% gl?fglge]:_f:orlaﬁ%gg?szl?v&g t&e 8ro1eeﬁ%of ﬁeé:(é?\/nvm%??gﬁ nﬁ)us% and
PRep B Wi epdeffiaity: St pot kel thytaniibediesdiiat ortecehuimen YEGFRE thatthe
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with good affinity. The functional epitope mapping results also show that the footprint of the G series of
antibodies on VEGF is different from Fab-12 in that it has a greater ‘contact extending into the 20’s helix of
VEGF (approximately residues numbered 10-30 of human VEGF) as well as contacting residues in the 80s
loop (approximately residues 80-94 of human VEGF). The structural studies correlate well with the
functional studies (see Figure 19) in that mutations to several residues in the 20s helix decrease binding of
the G6 and B20 series antibodies. The functional studies described in Figure 19 indicate that the G6 and the
B20 series antibodies interact well with residues that are important for both Flt-1 and KDR binding as
compared to A4.6.1

Example 6 — Tetrinomial Diversity libraries

To investigate whether a small subsets of the natural amino acids could be used to generate antigen-
binding surfaces, we constructed naive heavy chain phage-displayed libraries of antigen-binding fragments
(Fabs) based on the humanized Fab4D5 (30), which recognizes the extracellular domain of the human
receptor tyrosine kinase ErbB2 (Fendly, B.M., et al., (1990), Cancer Res. 50:1550-8. First, a previously
described phagemid was modified to display bivalent Fab4D3 (Fab’-zip) on the surface of M13
bacteriophage. The gene coding for the Fab’-zip was fused to the C-terminal domain of the M13 gene-3
minor coat protein and expressed under the contirol of the phoA promoter (Lee, V., et al., (2004) J. Immunol.
Methods 284:119-132). The phagemid was modified by a single mutation in the light chain (R66G) and by
the introduction of TAA stop codons into all three heavy chain CDRs. For each library construction, the
resulting phagemid (pV-0116c) was used as the “stop template” in a mutagenesis reaction with

oligonucleotides designed to repair simultaneously the stop codons and introduce designed mutations at the
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c¢. Second KMT library — Light Chain diversity
We constructed new versions of the KMT Library in which the CDR-H1 and CDR-H2 diversities

were the same as described above, but the diversity of CDR-H3 was increased by allowing for all possible
length variations ranging from 3-15 residues inserted between residues 94 and 100b. All together, the
pooled libraries contained a diversity of ~10" unique members that were cycled through selections for
binding to hVEGF. Phage ELISA screens identified 93 hVEGF binders and DNA sequencing revealed 15
unique sequences (Figure 36). Most of the clones contained CDR-H3 sequences with seven inserted

residues, but we also identified two clones that contained longer insertions. The unique clones were
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clones were screened agai nst each antigen and speC|f|c

% F?H X:(Ff@lﬁes vvere |dent|f| ed in each case. DNA
EWY,

ASGREAISIRYDIHWVRQAPGK
N %‘%& VYYCSRSSYAYYAAM
AY }‘%@ Ids TAALG éﬁ&%&TVSWNS?ALTSGVHTF
tmwggsngmWTwSmdm RNYNMRSNGROS R CBEFH NS

each antigen. In particular, Library-KMI was
§fw@§éslsfftahana ai nst 3 of the 4 anti gens and gener at ed

%SéISW%VT KAPKIE AEASHEY SGYPSRFSGSGS

%Mm%éwﬁ e

Li brary in which the CDR-H and CDR-H2 di verS|t|es

WRADS3 Bhey Gaire as descri bed above, but the diversity of
W%§MFYF§F@M6E LS GO VP GGSERIACA APEFSHDIYDBIWVRQAPGK
éﬁ T T $18T\‘;ﬁA LQENBPIEAEIDTAYY Y GRREP Y A SAMD

ﬁf&%é@ EVIIIZJEE{@SWF%HTFP
I|brar|es contaln |vers

nmenbe t hat ver e. G d fhrough sel ectlons f

bi ndi K PSR VGRS leﬁﬁfgfag Eéﬁh%ﬁ\ﬂ B A S e st fuler, YA e
[a\EEES) Brudieies 165 1331 67 DIGanesdly) the mipgomaserateeldned Bitayeiteresigned for
SFﬂﬂahdﬁﬁﬁﬁﬁn E Eblghi i )G efySdon Bfmatnh@tia6 beDd) G%e GO %@Lsﬂﬁ Ghetor was

%&: s?ﬁi¥ é&)éen.rd%g Me?eGn%tﬁle sgqcl:xet,n e encogﬁsl%lgi c%? émd a(}ilhng WeD

“i’i“é‘é‘}“ir Feé‘f’?gce (WgGﬁﬁTWCEPGﬁ%%T%TTe“% Breel ’é’ﬁle 5 downstream from
¢he predoddn avte ephd §el . Fb piSitis whSegthagd byQrd@ing ete tr&isﬁom(e@ﬁ)@d—ﬁ coli cells
Ws %)edlﬁalﬂ orRxeBi bk hs&i@sc@o%& ipreat e af fii flb§7b Ecdr Rest P53 N599). Fab

e
ﬁ@%‘ﬂ” %C‘H‘iﬁé% ﬂ@‘&&f@ﬁhméﬁﬁéﬁﬂt%@w%w@aﬁ inity anti-VEGF
clon EBlndiﬁgUdilﬂtlcb'ﬂueafof ih&pukified FEds bids@@n fuifadd PlhstioRrefoadase ¥ shdwn below.

"ﬂ(J]E({EPQ 109 (Jr %%g@ﬁ%@i&ﬁ@éﬂ?ze& A éﬁc\lﬁ Qlﬁ[% ap floﬂ%g&lge%lmhs%g ]%IR(? e %00 as

al ns

B NP o PPy et ok FAER-SEB s of b procin

—

D

- $B100 eMit wegd @t iaip] bindipgisspbrise s theWSESF peV B didw willtwlare bét@cted by

AR idnQF RoHedbd bldﬁyﬁ-ov\%ﬁj @6 km§@ %1y§1§ Q ah Ly untnlﬂ)@el with separate fittings

f @clg,! &’)ﬁ' nv% ! Iﬁfgg‘? Ié: ha? Q: eSﬁJ tle(gtgol ﬁtlgs (rggj 3‘3@ 5‘§]Ptf1rﬁe Fabs bound
@E‘J@l&hszm@ﬁ@l W5 ot @HéW@IhJQ&d @Prdm% afffipjty@pithe highly Momelogous murine
IVEGF @rviEEB, 909 Arhiad 2@ Hentihy). 1We R brgdiRat mnM&ym.%ma@rz@aImF

€
gﬁ%;ﬁﬁg&? anhag mntzéﬂﬁ?gl:n zis kh@%mﬁk%ﬁ%ﬁ%ﬁhéém% g??rl dtpeflr%DlRf %1'3 Eound to
di spl ay of a heavy chain seqgyence and above l'ight
chai n sequence had been nodified by the introduction
of TAA stop codons into all three |ight chain CDRs.
The resulting phagem d was used as the "stop tenpl ate”
in a nutagenesis reaction that repaired the stop
codons and introduced desired nutations, as described
above. Phage fromthe light chain libraries were
i ncubated for 2 h at roomtenperature in PBS, 0.05%
Tmeen 20 (Slgna) O 596Superblock (Plerce) mnth 100 nM

o, 1 A~ N . " T
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After selection, individual clones were gro in a
B@ckpyNo| P2DBR in 500 ul of 2YT broth suppl nt ed
PCT/US2004/024662
supernatants were used in phage ELI SAs to detect
pokiumiavad alipn §EGE. HatonlpeninsDs! Gikeyntirgard coetodp bahiesn
Rldbenil@as f Gon 9 Bk . i ,
(20g84) supr%?@v%gsi tigl\t/gbglgeg%g%éhmg?gméﬁa%z&%gg% ‘0 DNA
sequence analysis. hVEGF in solution was used for a
IRtk a8dyfik BIQN GHaiA) RilobiRa v Sequenced 256 clones and
identified 64 unique |ight chains conbined with 9 of

t heabl5 heaywTeftal ns (top:@"Sequencesxy @mii gure 36) .
Conpet itive phage ELI SAs were used to estinate

af fi ni t NeGFof myEGHeshVESFdhwYE®: S. hV@GFal ,m{EF04)

supra). Such ELISAs were carried out generally as

f S Pls . *Phage Nl one&fier e WPopaddrdd fr oM@ singl e

c r ow in 40, M of ;2YT_cul| ture suppl ement ed
V\n%]%r%a%leoﬁi c}l\%"ll?(?n arlf(ggKO? R per 1p#age Eni ght at
3E8s 3 Phage pugads edsys PEG Had HpLegi pistaljon were
first serially diluted in PBST and teste(} for binding
to an antigen-coated plate (hVEG- or nVEGF). The
dV#tugt qonlA nqt hedeteryingdu @-iRQ%% afarituetdeinegretmhgnal was used
in the solution binding assay in which phage were
fir ' Lt i .ncreasi.ng co trati
O RS, i bR P AT R G oSl gpa vavs:
coat eWe Pinatl © sty thedPicthfaCbalid1r AiHAOMIIEhiRRA ABE 0, faRIcrydQ sthmrures of
FiaBs1 MYA}%Q%%?%%E%‘%&M as the concentration of

u I ndi

antigen in so I on ng stage that inhibited 50%
of the phage frombinding to i nmobilized antigen. The

"t hr eea. [Falgiresin pecpirativinttor cybalgeualronalsiser e YADS| , YADS2

and Y¥hiR3en tibih 64 06&1'1@:.@ &om YR 1fer EQ&)’f@I‘FﬂEI‘@QOA Qi30S lys H with a
b Lni ttLes YADS| , 2 ancfs

ml%%l—Gaul%.han[l]ode 3zer[.:q'Fe susI Q di.n caéf i fu supern. asi1 d on a protein A-
Were puritied as reg Heb BBt eEH S orma Y Kisiadpd onap
SRbryfolmn (Fepentecd Jorarning theyfolump @eselufed fyish Qi ' aqoticwii dBid pH was
Ipigpistedyo 4.Seith 1ol M TrisEHHRI0 d BOeluaXiARSbadkd @BEP-Q@%(QG column (Pharmacia).

Bl AL LA N PYE W QRSB Bl Vol iR b
%‘?‘Eﬂ %@@EB&WVY&E%%@%&%% PRSP epRSD
EOSOTARWIC{c iR YRREAGY DK Y DMAL QB CNEQESY TGRS BB-357).
STL TLSKAR a0k Y #dGheTe ool b aRNBER G of ANAREF W6 RY¥ed and
n . . .

R Ve R Kt Vet BT
Wftfamcp@(l density of Aggo = 10. Hanging-drop experiments were performed using the vapor-
GIEA/ANhARBYBYTIARBAHCGRIT |: SARTBKINEA YILGMNGL RARDT AGYNHCBhe

RIRBASNRLRA the YADSI compl 02M ium sulfate, 25% PEG 3350
WL VSSASTKGP Wvﬁf@fs R ST AN B TRV OB A

reservoir solution for the YADS2 complex was 1.0 M lithium chioride, 10% PEG

PR, OB SYEES PSSP ISSLST AT, OMMIBRBNTRIDIIQRERKSEDIE
ThbSYADELbI2gbtiplelchi@pdotively.
Q'Sg\/@gg%@%&%%MM%%!@&@M@%@%@% LRyt
espireT APt el Yy rrialy SeppTEREh KRR KR PO AADE Avipp Sight

FoECh REGTASYMAIDS1 and at the beam line 9.2 of the Stanford Synchrotron Radiation Laboratory

ds%XBB%}%W%%%@?@%%@@%@&%@&%&K

R S Rt Vs

ESEA! ARV D))
rogram AMoRe (CCP4 (1994) Acta Cryst. D50:760-763) and the coordinates of a
GLEW/ADI APYAGATAYADSVKGRFTI %DTSKNTAYL QWNSLRAEDTAVYYCS
RSSYAYYAAM

DYWGEQGTLVTVSSASTKGPSVFPLAPSSKST SGGTAAL GCLVKDYFPEPVTVSW
NSGALTSGVHTF

PAVLQSSALYSLSSWIVPSSSLGTQTY! CNVNHKPSNTKVDKKVEPKSCDKTH



YADS3 Li ght ain
DicCMTNSPERR BV GDRVTI TCRASQASYYDVAVW@(PGKAI‘.LI YAASYL

W SBFRSERESLISES 8 - 1 5 it PCT/US2004/024662
GTDFTLTI SSLQPEDFATYYCQQYYYAPATFGQGTKVEI KRTVAAPSVFI FPPS
PEGhKGETASPAYGR EGF complex (PDB entry 1BJ1). The structure was refined using the programs

e e
IMRRNAREE P AdRer R 4] RERKYABRY A PREPTESST RIS praedgigpagpyface

YRS WREANRGRESAREA version 3.2: 05/08/93 and AREAIMOL version 3.2: 19/12/95. These

@g@éﬁl%g%%%@%ﬁsﬁ@%%% AL A ENNRI RAFEIAMY Y &SP 4
R O R R oB I R ACaKaT RITART By VKOV PRI R O

IARSTodYAPRn complex with hVEGF were solved and refined at 2.65 and 2.8 A resolution,
AMpRHAETYIHM SSVVTVPSSSLGTQTY! CNVNHKPSNTKVDKKVEPKSCDKTH
Fab proteins were purified fromE. coli shake-flask
cul tures, as described previously (Miuller, YA et al.,

( TRB8Y DBt collpetion prd rafinchib Jtatdsi§ Tor YAGRIN=d BADS2 hVEGRcomaleieabl e
damains were cloned into vectors designed for Fab

expr &8&5ebn in E. coli or transi ent ARG expressi®i in
manmal i an cel | s. Th? JLab expressi onyector maézzqeri ved
from the phage di spl& g

V' ohagenid by déleting t
sequence encodi ng for.@3 and addi nggz:an D terggpat or
sequence ( GCTCGGTTGCCGCCGGGCGITTTTTAT) about 20

nucl eoti des downstreabi®rom t he stodp2fodon at 14%fe end
of CI|l . Fab protein gener at ed growi ng_t he
transfornmed 34B8 E. C\Q@S cell's in AP5®nedia at!™@opc
for 24 h as descri b%itagdé’% sta, L. Ggsget al., (1997)
Cancer Res. 57, 4593-459 f Fab was purified with

Pr 8t Giffruc@n®kki ni ty chromat ogr aphy. The production

yield for Fab was typi cal gy 5- 10rr%/L in small scale
shake flask growt h BETHEE.BL 3 g/ 1502 G+ Rentet-S PR h.

Bi ndi ng ki netic valUgS.4.Qk.t he purilgﬁ'%f%d Fabs\ﬁ@cgd on
h

surface plasnon resonance are shown bel ow. 8.109
or nVEGF wer e i nK®bivhigzedie@ionsCVb chigas at ~106o361
response units in a Bl Acore (tm)-3000,as described
previously (Chen , Y.Ruetal., (199%)035 Mpl007B(06P°
293: 865-881). _Serial dilutjons of ot ei ps . (3-500
nM were inject ed,c’%lé]ﬁ%e eslsl%%)i ng re%ﬁg%slgi on 9?2839’ EGF
or cR&#dmet:l ow cel | were corrected by subtraction of
responses on a blank flow cell. For kinetic analysis,

a 1:1 Languir nodel RwiihSepar at 9M2,027Ings OR1&o254and
of f was used. The K yal ues were estjmated fromthe
ratios of kon and™P@'""A hree FADY bound witH hi gh
affinity to hVEGF, Qutrsanrky two exhifited apprgciable
affinity for the highly honol ogous nmurine VEG- ( nWEGF,
90% ami no aci d i dentbotdidngth\# r easom@d t hat YADS&A and
YADS3 recogni zed VEGF through a very simlar

mechani sm as t hey™¥2rB(%&ed hi gh s}éauence hon®s! ogy in
their CDRs and bound toboth human and nurine VEGF. In
contrast, YADSI |ikely represented a uni que node of
anti gen recognition as it contai ned very different CDR
sequences and did not recogni ze nVEGF. Kinetic
avrdiesferithy opfr rqSeliion thelive gingn in parintimedi | | zed VEGF Fab K n
(SIM1), off (s_') _k(n hVEGF mVEG- hVEGE mVEGF hVEGF
W‘ ST~ ST RSTe sk TS tmipsiigyefyretiection gy and <Ligyig fe average
Mygflﬁﬁg}jgotgerad&n@ 51IxI(T 2 4xI0O3 10 + 2 5.0 0.8
YADS 3 IxIO 6 2xIO 6 3xICT3 5xKr 3 2.0 + 0.4 3.7 0.6
1 Val ues could not be determned due to the | ow
affinity of the interaction. Exanple 7 -
Crystallization, Structure Determ nation and

Ref i nenment of YADSI and YADS2. W wanted to study the
structural basis for antigen recognition, and so, the
crystal structures of




YADSI and YARS? in conplex with hVEGF. a. Fal protein
PoeioYoaliZ0GRIGgEr cr yst al structure analysis le cell
[ worotstv mas-FebESiRE; fr oma 10 liter E. coli PCT/US2004/024662
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fernmentation. The ceIIs were lysed with a

KRwart ©DIF lr I h. VherbigradF.z2ethe ofkresd suispleilesd Stuctw Sictor amplitudes,
centri fg‘g t he supernatant was | oaded on a protein
FEERHEY- o SASIR PR LRI tefrcted ol yeflections whishevereptyse in the

Waseoehuted with 0.1 Macetic acid. The pH was adj ust ed
to 4.0 with 1.OM Tris, pH 8.0 and the el uant was
| 0adethcattas: HRof5RR REE@SEan Gl VHOF altiBBBHABE huddd in VEEE (32 i i reported

%Q&\Mﬂ%th tg%g%c%ﬁiag%ttﬂﬁ téedl Hllrtldée P\'E:a’%tf gng res1?11lgjzl fthatelir\%éﬁzd Also repotted is the

rotein was e

Q‘F%%ﬁ ‘“éh i’f SR regigyg ° YE&Fambeﬂai that s uegd in YRR (4 ésgepgrted bripwigeether with
ithe pawentyie GRhatenl eurfesepreed ge chsidre@fas igheiell, Sarveludd Bok Y ADS UVESE and

oY hausk yorrﬂlﬁﬁ:@ bell Ve &h ol €151 138ab B VEEF is Hlaiiry thcﬁnresuﬁi 15umbers of VEGF

LR b e o S SR g ity g S monome
£ |(°5 BAERET dhery R 8- WePs Thedirstrodhma frcraqh table bélevoiecitgsghe residue numbers of

e $0tein POk cpined @ittB] WEGEMEHn - VECE afibodyf & 398 sectis i) b@1)>w TYR A 45

feifee ¢ érTfhﬁ?hﬁ‘b%‘j

ofl thegvhglpsesidwonsi sting of a 1:1 ratio of protein solution
and reservoir solution. The reservoir solution for the
YADSI (ap gt expsaps 0. 2M ammoni um sul fate, 25% PEG 3350
WAY, 0. 1M HEPES, pH 7.5. The reservoir solution for
{Tifde 97\ Resiiugs o HEGE n gpptactwi®WADSHi um chl ori de, 10%°EG

IJP&S tGQJEPL&eSXAl()i&efE Klﬁzcg@%gl){lﬁaec%séol&g nreC Qsttl{e umegi surfac of that
opti cal density o %'a Nt S
g erigs Pt apBredir U%ﬁldws ﬁ“éft“}@i’éftﬁe 9& thejqurfpey arca

6000 (W v), 0.1 MVES, pH 6.0. After 1-2 weeks at 19
RGaatat e or—spindt %ur}’e'dglh‘f‘iéé ctystats—g ﬁ;‘{fé&FS%%acetig}%
YRRl 4501 YADSZ COmigel, Tespecti vety. ks %3k 3o et €
mEcUb&at ed 1Tn réserVakno SOl uti on suppl eeEbedr vk o1 2596 |
| g¥yseiBol prior to flliash freezing. A dal 2.9 &lof 6A®
EbNMeBted from a sildyPe frozen cryst al | &1t58 tehe 3h@am
MERA & 0 2 of the AddShced Light Sour cE75OB&Kk&1®y) for
M*G\éﬁzand at—the b‘% ine O 2 of the SHIBflEFAS.00

L ot-ron—Radi-at 6B d-aborat or y—(St anf Brd 9830 o 1y

*25.0 I\ 4093%0 61,00, 77

PR A WaDS2—The ualf: 8‘(7@5 Pt ocessed—ustn D455, P 5T affs
DIsNZ&s and  SCACEPACK 1(XdoW mowsKi—, Z- M- (GE89 %) debdrods
gneynol . 276: 307- 32G)o.00The structur €S MAT8 %3P15Y]
abY acddl ar repl acenens.ousi ng the progr amsAb/%Re«(doLM

Ch994PAct a Cryst 08.0p60- 763) and t he| 8ddfadf nades of

HISA% ousl y sol ved |BPA#L hVEGE conpl ex (PI3B! éref 12§09 BJ| ) .
H‘— :é %lf Fyet uro was ..g; Qoned usi ng f he pr 318 A feref mﬁl\ﬂﬁr
¢‘ /Igzl 1004\ N nrr\ O'I'hr\ vvnrlr\| o \Anrtr; I'Qpl%|0f‘?1000

GEYR D3\ LI —SUBF &y o0 1E Yorps T A %o of 120.00, 4 |
E‘%A‘P)!d‘-‘u dUSTTTY PTUgsgy Y L JUTES, — 1A _,23.'26‘%’0 o3on -/
PIgdE Aol ySt art ogr an 111/00( Pt 4) IOY-IY9) . 14387 4, OF 13T 119

MEDAIARB wer e used |[tpoocal cul at € The Sujri;

of13%.

ABN 8108t i on RESARE/

\ia@r s1 on 3.2: 05/08

/29337 akd3579EAT MOL

YA 3, 2: 19/ 12/

980 These prograns

ar38 7pavg.00f t he

PA10841i t e Col l abhar

82-90/e Conput ati onal

PaHPetiBl.00NuNber

080, t o Drrmr:-'nm: f

r0-0pfapff #6580

WYSAW@Q, (" The CCP

Crystal | ography” Acta Cryst.

éﬁmtA%mﬁkﬁMt U186 (

hVEGF were sol ved and

D5O 760-

§f16 ¥ APR 703080 XRE %
refined at 2.65

763). The _
{h{gdl&%pgl ZX w th

T@EBAIDIFH-AREA: I egpec 8.162ebty11{7DaldARSA oviahkiein® Dat a

collection and refinenent statistics for YADS
YADS2 hVEGF conpl exes.
a(A) 83.3 9

group P 2 C222j

A U 'btcell

5 b (A 1

YADS |

and
YADS 2 Space
12.5 149.6 ¢ (A

105.8 117.4 Beta (deg.) 105.8 B. DiffractionData
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WRGIABHOB estdue— a)

VEGEL N contact wt

Talkl 1
. TRADO=T 'daorT T© J.U

YADS- 1 _Residue Nr

~Ff
UI

url edf surface

BE?ﬁbWsurface in 9

02+¥RA 45 8. 00 20.51

3/,08f° 83790 | LEA

46 36.00 37.89 % of 95.00 LYS A 48 14.00 20.90 % of

CEARO) SIENARER 335006 8% 781780 0B BAGA fﬁﬁﬁﬁbhﬁ%

18r %R REe2. 00 oM 82, 1100 d4weR

%

over

24.00
00 I LEA 83

1 chains)

The residues having greater than 5 A?buried surface area and/or greater than 5% buried were

considered significantly contacted. Thesé results help describe the regions in VEGF and the regions in the
antibodies that contact one another. Together with functional data relating to the binding VEGF presented
earlier, common features of the G6 series of antibodies YADS-2 and YADS-3 antibodies can be observed.
The binding of antibodies such as Fab-12 and YADS-1 to VEGF resulted in the surface area of G88 being
100% and 95%, respectively, buried whereas the binding of G6, G6-23 and YADS-2 resulted in G88 being
only 66% or less buried.

The Fab frameworks were essentially unchanged in comparison with the structure of the parental

Fab4D3; the C, atoms of the YADS1 and YADS2 frameworks superimposed with Fab4D35 with root mean
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LYS A 84 25. 40.98 % of 61.00 PROA 85 8.0014.55 %of
ShckaONoHI28/2A1 107.00 54.04 % of 198.00 G 7 110. 00

W@ 20058)1%50f) 115206 A& 88 38. 00 95. 00 % of 40POD/USRNA024662
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Yoy, Zesidigbdt endbhized @ Stidlile Souddd forEIntidlIf alC bk 8&kd stbtickarea (98% and

\f&%&ﬁﬁ@ %gwgnklz rég};éa#vag aﬁwufﬂe&%m Méauseg] §§rgref ag%&wvﬁ?a

éﬂ“%‘déﬁlﬁb&at‘?‘ﬁs §27% B4 8%“9%/*% 6‘fd Ys“?Sé@eSWEﬂvﬂy% Fhus.othy fabs bound to
9BizGithroelpinteB@ioB Ghat weRAIBS B8Rl 0:dB6d WIidetshaihs 13 7te D pdREDA\that were
8B dotatredR tha Berffds. %0 of 57 00 HS A 86 128.00 64. 00 % of

200. 0 6 of 134 22, 00
4. 71O b R g oinas pd i V198 S con
Abhgndgsoggth s .StVJAtU%eelfopﬂafzt bipging fo fymnagr oble INECE FecqpPr B LfFlt-1nz.)-
e YADSL Y8 YADSL Gutiod@kainBift iediaf of Flk & iBanRIBEF AMb (dad Bot Gdwn),

%Qi th ?/Qx?!cte@g 1r99m B{Ed-{téjo@éﬁR %ZmQaQ Vﬁ@F ég I\T/cﬁlgltele;s]tﬁeée aQe sgmg/:ant

Qn % of _78.00_A
er:?rﬂ:es 6ween e structural epitopes for the two Fabs In partlcular of the 11 residues that differ

between human and murine VEGEF, only re51due 88 is in contact with the Fabs, but the interactions involving
this residue explain the differing affinities of YADS1 and YADS2 for mVEGF. In the YADS2 complex,
Gly88 is partially exposed to solvent, while in the YADS1 complex it is completely buried in the interface.
Murine VEGF contains a larger serine residue at position 88; this substitution can be readily accommodated
in the YADS2 complex, but in the YADS1 model, the introduction of a serine side chain at the buried Gly88
position would require major rearrangements for the complex to be preserved.

As described above, both Fabs bind to antigen through contacts almost exclusively involving side
chains at varied sites. In total, the CDRs of YADS1 and YADS2 contain 66 residues derived from
randomized codons, and these residues are almost equally distributed amongst the four amino acid types
allowed in the library design. However, when we consider the subset of residues that make contact with
antigen, there is a clear bias in that 16 tyrosines account for 50% of the contact residues. Indeed, all but two
of the tyrosines selected in the CDRs of YADS1 and YADS2 make contact with antigen, and all told,
tyrosines coniribute 71% of the surface area buried upon complexation with hVEGF. Thus, essentially every
selected tyrosine side chain is involved in directly mediating antigen recognition and the other selected
amino acids apparently play auxiliary roles.

Despite the predominance of tyrosine in the synthetic antigen-binding sites, an examination of the
heavy atom (non-hydrogen) content of buried surface areas reveals that the Fab-hVEGF interfaces are no
more hydrophobic than the interface between hVEGE and Flt-1p,. On the hVEGF side, the heavy atom
composition of the buried surface area is very similar in all three cases, being composed predominantly of
carbon but also containing significant proportions of nitrogen and oxygen. Within the buried surface areas
of the Fabs, nitrogen atoms are almost entirely absent, because the side chains allowed in the libraries were
composed entirely of carbon, oxygen and hydrogen. Nonetheless, both Fabs bury a large number of oxygen
atomns upon binding to hVEGF, and in both cases, the proportion of the buried surface area contributed by

carbon is considerably less than that contributed by carbon to the buried surface area of Flt-1p,. Thus, the
81
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the YADSI nodel, the introduction of a serine side
chain at the buried G y88 position would require ngjor
rearrangenents for the conplex to be preserved.
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peiblyeinitaigePRS 0. pei) BSA 0w I(I\d\@ T®gen 20) ﬂld'biﬂ@ng e hlkahﬁedftd}feterrmne a
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bi nders agal ns
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&aﬂ A &"F&fFad &CC@@WOWH%%“ 54 o'Fﬁe E’E‘H“gﬁfﬁﬂmﬁﬁ obtheFapaterdvigiergned as
$Qnelue definetbs ihg i chnthtidnaf inGRS thivdloteOIDHAIL e phagebhabisdo Wer e
Bl Gl BRlA AT of 1D AN CRABRLGMEL, 9@&&9&&9 Wbwn in

onucl eot |

FHFe o B de e e e 0 e s G- and DR
&R pegisaces: dn qohfzastt thy GER-Hipeqytneds af theptongydiom Vibrirg A etbibé yonyingpamongst
Feh2Bds B6t.artWay @ifferénb@onlihd betREnSes kirbid 1Ry B.NTHE, 8 lWpirsdhadine nature of the

EP%(%%QRMQ %Een#g (e Qﬂct%&' é”)ChDég}éeie tugxifls er%%léfég{esu&n%\cglstmct 8a5fes of
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FuSVEBE %ﬁ“ﬁ*f’éﬁs %%%%W%@O tierenpiibprigst Thejclones yerpgsfemiedity competitive
OibSODISA BOS(illijerl G5Bk ranBiig fefnlapproximarBicn gy af gfehteritiah € pMOT
h VEG:P[@feﬂgﬁlrlﬁcggbnawaf#M alta%ls hME'gr:ee %%Vﬁyg%lem{h%e highest

m associ.ati on_and di ssoci ati on rat

OHET AT (o B0 SRS Bl RGP P T2b DD Fstins wer
plrifiedfiom & eod orasedled prywicqueniMuBt, Kdorel. (199 Siruchiraclai3aMety. , See Figure

Pi)ebr. YSA R saﬁxeﬁfs Dke béaBih PkindS ofelphiitRl Bbs (i R1znafke® YA YN Fab-YS2 and Fab-
QQZH thje Fl'gi I\erg ¥§a% l&’sﬁl plpr?sonance Bmdm krnftlcs wer%detamuned lay surface plasmon
F?fPH?“ﬁec‘ﬁlP%ar I?Ige’m( EES@? WME%W 49 rehipg 42509 IgAS)se units, as
dsaibed@ienigusly [CHN & ., sl (01999 V. MBI BBl 286:0656881)] Beial dilutions of Fab proteins
8&@%&@%& bmd\%)resﬁoﬂs%g &é&%ﬂre@t@@by 51“)}{5%1 OQ{espmg«Esglza Wﬁlﬁ ﬂ%w cell.
g‘Hqu alysis XCPP]Pa ulrrrwé? baggltl Y fI l'Imdacet at &,

vegs v a g‘?“b A BYPaSneR" fgp 2nd g W&ﬂféelds ‘lfide ‘(?E"@‘—W
Wenqdiffple@@eéosafkmamfﬂofow rate of 2 microL/minute to
achi eve appr oxi matel y 200- 300 response units (RU of

nnnnn ad A ol it of—1 M-eat hgnnl a .: ne—\wWas

LaUU[JI CU ]JI UL CI T 7\ o L9 u|| AV YS
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inject ed as a | ocki ng agent. For kinetics

rrealéﬁpéﬁeﬁfs t wof ol 2= 5eri al |di |l utiferls of FAb weré=1

IICEAGES /Tweemimuffer (0. 091 % dyeenZ0 1N 94+01
phosphate- buffercd satHn ..e, at—250Cat—a—flowrate of

10 microl/mnute. Equilibriug dissociation constants,
Kd val ues from surface plasnon resonance neasurenents
were calculated as k /k . The Bl Acore(tn)data is
summari zed bel ow C one #3 hVEGF coated on mVEGF coat ed
the chip on the chip ka (M .s- )(on-rafe) 1.6x106 Not
detectable kd (s-1i ) (off-rate) 7x10 2 Not detectable
Kd 46 +/- 17nM Not detectable (>1uM C one #18 hVEG-
coated on mVEGF coat ed
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t he chi echip ka (M1.s-'" ) (on-rate)glx105
BeglgidNob2g 25; mq[mf-rat e) 8x10'3 2x10-2 Kd + - 7nM
0 le 11 - Additional anti-VEBETNS2004/024662

anti bodies Libr arv constructl on and sorting. A

e+ 40
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surface of M3 bacteriophage was used—to€ehs

e .
GPE cifed A RSE P ROVRRENE S chaor Wi otrs ot Feg voune
PRI HEELY S lgre Gshily dint fanfer o W@e&gwn@s eftFeb- cdarmb- Y§Mifter in
Al Ghieiposi Gang landpiive i@ setttir@ S rencdsh @ o@0Si thd iPHSved lﬂﬁrﬁg Be liap ¥S1in

Q@,{bggggvzl@tphmzv\ere as follows: Library Random zed
Posi tions CDRL3 CDRH CDRH2 CDRH3 28, 30, 31, 50, 52,

53, 5 AHngglusﬂfbenF%laf We agyt 1vgstllg@tq§2he sgggﬁ% of Pgngw Hy [nsing-tiR @rotein to
F”é@ilzd YEGF B gam@@ian Qs rafs@cied5Ath a B enballing %Vﬂ.@(-ﬁseﬁ @@e@a@ﬁ&escent
}(StelB ((9:1?) %mangfﬁﬂfsgells e;'){gteé@ mu%ge \)’EC# rGF; wgrg? stgu?eﬁ n%tilrgas ed, as d scrlbed
%&'ABA ePa?S{:%Bdﬂﬁé 1Bl 1E£ Pogggb %OOa DIt VEGE oh cd v th
random1 00 - 594 JREE Hy Fﬁ"f@i“ﬁ‘gF‘*P‘rYéhWF PIED
Derbpieddorg Hé‘%‘tef ‘T”th”*r5afP19/ exﬂess Qb pecobingnt ‘IEGFr e®iedeiesindubaich Walf tie cells.
B%; 1mrEalc;ﬁ;gjchebicﬂrs§dlnﬁg)ﬂilﬁlamESil pﬁl&lﬂ&erﬁﬁﬂe(ﬂ%&%@&&%ﬂce chll from
IhBYEGE. u ot stlo ugthe eeSItagchV\I%eC
%gl t F, %é @Sﬁ%ﬁéh J L glg)q'g%fh %?leq% sz e1 g s cotl %ely tggcg g gamw:itmg Fab-
Ry Obt%g‘?ﬁaﬁ‘gng( 4x109). Phage fromthe libraries
Wer e Iewpgﬁec@hqt@mgwp alsgcmdjsted)ﬁlmblopteblpﬁtgloﬁseif €Q$ gk MEGRand
uftipirgiid perfoiidBiclof O &'s 0 mABr Y¥nly SHBKE SRR addd 3?\%89 RLB5S n?l antibody

%Nggﬁ)cn?g iLhe @?&;#mwm%’a %531\& ﬁg gigﬂrghzrf, Wb%li\:{llly?g)elle and
%‘2’8‘“’3@%9“3‘6%3 weremryfamediiiop ghe pedign thlesobed &ire &, el sphagpng 15 ug of
WEGEP pryoldut @dbofly @¥ontedhy) Fabi vdu ad moﬁ&cmﬁ@ Snu&fd?)ﬁﬂ% i. nI‘h@-lmmune
(%ﬁnpl%! \Leréc eﬁﬁeﬁ‘g§ boﬂﬂ Qanti Rg)hg&%ytSBg %A &cr rlt mdﬁmggl under ret?ucmg

ndltE)n e I%wasacéﬁd (g det ect SPEC!
Specitice Ag™ @%’ﬁé‘?seﬁ/@f‘@h"(ﬂ@?‘@f‘ﬁ‘?‘i HlFéﬁ‘d)Vf”éi gty eBOth antbodics
IF’Q‘BI‘OB‘H%@‘@"Q 3 tentiodd phief bands thahlikely cgratid VEGE vagen sbkbtedbyditernative
NRNA @Ndirglodata nd@ﬁo&rﬁ)t &bﬂeﬂo@th&dheﬁges(x@ s%%ﬁpFagtYla Fﬂmds to hVEGF with

}KE%EIQFﬁglltﬂﬁd sp Igakaglg to% aEJra!l nﬁ; Vé:n gftl}e Ic?ﬁq:%e é%lglilﬁmlheu

| SA'was used to estl rra
Fabs (Si dhu, (2000), supr a Deshayes K., et al.
(2002) ChemExﬁqmdlz Bi vik9 Betbiley of PRAGYEEE hABaver e
carried out on plates coated with antigen, as
des c A°GFe ki enatemionsg gropthantt sy yively Newhoin yund yC 57 BE6) wem inga-
neetprealls @) aiebtyd defilyl atit @glpdstmaBS;ith G656 oMY kePSAur-10-33 PO (S0me/ke),
& é/pi)r\ébnat-g‘é@l@&s 2020- ANpB Y qufu&gon\/\ﬁé bc!& @?ﬁ&ﬁs%re measure(f (Faﬂaji angl e

oncent rati 509

s@rwgal rag of t e mice wege count 8 I’A %18&7” 1n =23

AT REE S HBYR gl A% dﬁsiﬁ%mdr ¥eighppquap potently
af)ﬁgb]él 9?/5% Wb‘?bé? W@W@Fﬁ(ﬁ?@@ﬁ Hdugosermotda s@@val @les were also
egliitalaftb@Wsn @f twa Blobpg.eSgnandiy, e Rsdits @@ébﬁ{péc%iiady%d@ﬁéi%t mVEGF is

r&]lu?eﬁ %?th@ Q&Lﬂ? gld \Mr&fh &H&J b%l% mlceA htergaré ale effe{:t op %géis 3)60 B %ﬁ,& specific

j ncubati on tes were wa

PR eHI ‘%ﬂ%k P UV B Hisr i ErowhtsiohBICEMmAFEIE.

per oxi dase/ anti-ML3 anti body conjugate (1:5000

di | uGh-aheffedtiéipinhibic tite)growlie x@bghreGmWe iren R Shicél , KM12 and SW480,

t\d(ﬂl\ﬂﬁjin(&ggr{jre%ﬂl E'Jace;ré\éﬁ hr’?éﬁ Q«gr% %\ﬁg‘vtwﬁm geﬁléurlti%}iee gﬁ% af ﬁ ceﬂlé’s?in each cell

1La oratories) uguenc
lgepvéeﬁeflp%ﬁﬁillaioa??ért §TRig Ppen &t tugreashed appesmpfpln H0myy’ in size (1 week after
ingePonn 66238 capfrol Whreinfeabis 10werke @ tweskiyi (Hehdasicd v@&QseH &k L6
ITAQEM A Sizds B&e O t n . OC
gigg{))/o of the phage Ebllgeﬁglh Eag l% %Qr ag%ow écg(%l /?stp n%ltl%u beléz 2%6'23
DNA sequenci ng of 184 bindigg cl ones reveal ed 63
uni que sequences shown in
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Fi gure 42. erestingly, the clones fromligrary B
@Oﬁieﬁﬂq?qq@#ﬁgé W t hin the sel ected CDR-L3{gd CDRH3
ﬁfwést the CDR-H3 sequences BETUS004/024662
clones fromlibrary A exhi bit honol ogy anobngst
thetigdikapbseiibuive imredicipgupordplirfe pichath KM D fafit grph) 3 RIFINSIBE@Sht graph)
feelomesl i brary B. Thus, it appears that the nature of
the CDR-L3 sequence influenced the selection of CDR-H3
seque feesxpressivgs fardoth hVEGHAnd mVEGHovetkiegdniimC in K04 12 S 8Faft@ifice. Samples
Q)ﬂﬁlmorhMEﬁﬁo@mﬁ d tQQlQé R cRf20&End fa@ﬂ&n%@uséd‘@@qugﬂt&}f tﬁerg%{ltexpressmn
e?srh re._screen etitive

e
leﬁe ¢ E_T SNe graﬁ FOERATBOL sgrefen e \?’3]%?} ‘?‘ TR §mer ity whereas

8 fAmgdes FW“@@‘“WW@“@#(@W Asyshowh arFighre AdVisanfBleofr@i mice treated with
[16+28 bri 2@t 4n® Bay aRIEhd Bikfick Frhd 3t praskiad INBIS Sr bobEEGR £n@ @1VEGF compared to the

Q!f;}ﬁrbl gl%y],g%e géuﬁﬂﬁcﬁcﬁéédthtamhhplgou@ trgge%%v Eg Ei hngreilﬁjd tumolx %rowth and

finities (to ree sequences in
BUP FirisT e e atons G PRECT PRIV HSIF Ol aliadan sponse o e
predndtifn o ghgiogeayis. B als pHitateq thatclgBequnidn giel, tpreésigitiSahtyinf{ithMlidn@F mouse
Ytqroﬁqala celﬁt whith i isa nﬁ_];lngs%c)e O&Ed}fcﬁ)ﬂ{ﬂe@un@r a:liglg%gém; T:l'erZf))re 1r§§1§eohmcal

r %def]'s%chaoﬁlex n E 10 3% ngﬁg einy a bod able kI ?se I SIS
{?‘Sg i e ERD oS Ty UL ERoNFaRabIS ¢f gossyragting prd
F’Qﬁ““g hVERE prd nfBGH fisgeetsyry radgiesdts pffieesyron r esonance.
Bi ndi Mgusk{Laweib) ivagcaribia @eL) edlifvéiiedkold Sdhid&Re ab@ﬁt@’{éﬂ the

11@1%9&]9&1@& OMB%I 28! gA@ut@bG%glg e &ﬁm %rgagkg Ql\%rglmatlon were administered

‘gm) I lized on d%% response units, as
FESEPTRE e ok %f Gé‘fes}( o ‘é"rf‘“d"fmce O 9P of six 7199 yre then tgpipd with
B3P at 1(21@8%818@6884% twRe wiedly fad b $part df ©hdyso f)thﬁalmttplragstne (idSmFlt(1-3)-
W&, Bg-L0) jvaE il@dsed @dat Blobd bk ni @S RORSES M&Fe% G:erza & l%gjtlp)éduced

%}E‘ p'ie 0%1‘1-101‘ .1tl[1 ap r?n%%ﬁoglﬁ a%fe%ﬁon%parrr:,bg O[% fhat 8% mg % A§G Wthh is known

Ki ne IC a
9 be frplfi getenyip b  ipcking oy o OIRJG\“W%FSb"ué@@thef'Fmﬂng\fwor}efl%n@nVEGF B,

Setelevdsptigoafivons-213hes fdtnicdsred fThdiesuindcaedBat it)iShels Ys’i&z%@&ﬂ) are

Iﬁ@l] ‘({1&1@141\13'6 e&ed%mé«)for@ thbrageu nellralém U%Gﬁm 2.8 + 0.
60 180 40 Fab- YS|

ex h i bi Me d° a%"eﬁ?a& ﬁ’@’ ? fq"'ﬁ*tl"i}) R PSR Eﬂ&w WmEERHRY |
Vihibitien ip prge wicdh &6 1aGrotibPdbG6-Hidehatitmpy tho Avastal Bdnibolly, el eh17 IeG
hi@is&@ly tidedji this)!tu@l#%rebﬂnd‘s@&ih@ﬂd pGrfffed frad &$0 celTsh @Il\@’ﬁ&m%%mgfned in
E\ﬂt@l‘e x§;]'F IQBQIEmm I‘E %up ie%clt,n d w tlp IO%Q*JBg andq9

, . Lhese , nces” ACcauRt F) S‘Ie%t?]mémhand 1%
FW&PS@ &al Sé{’F'F FAVY *V 3 ? mége&%rﬂﬂ P lycpsfnhar gsied Foupipd: pnd washed and
Featlope@8Pin stbrilqiistdeel a64 @udagmiicd of 29x10\lspeil. Neibg@sd vegpabigshed in 4-

td&ewea&ﬁ’d?felfldlecneigyN&aﬁ: X@Qlc%?lnjéé%g léﬁb%ﬂh%ul%e@ Ee%k i[HtotthQ dorsal flank

ual i ze VE cells tra
RSB EED . QRIS bRt e
ReiR:] Sﬂwtﬂ@n P)L9) tmw&h dgxeyrantigle| Ths repsipinaamieri vty divided inte 23 groups and
WifeBhe-tEERveniey @th SitfRicn @di- VT ahibe@e thhe @etmetRT6i-RQE LRRARRS
All&vs1 Grng A311—'1€)x1£ %QQ@ate&' w%h%rlm{ol anl% 8JMABJ' n ané Qat(?;v%ﬁ& %ﬁ@d@ mI (Pl ml

pl us

E‘H e RO, t‘@"ﬂ"’éﬂeﬁw‘g‘)@é% dosisf m,g/g@&mp Bl OnyEce treated with G6
Befagibedy livdl Img by inembidnetlinjatibitwickieeck @it the sarfdese (0.1, 0.25, 0.5, 2 or 5

R TR&b @Q&@dﬁg%i@ﬁ}eatg vAih rﬁ’gfs‘lg AL aBth)ocF al. lmlby fﬂ[e&;%t&@&l Yhiection
QLERRRRRR: Wbl ot O 0 20 S EE B0 -

Avaginal anihady "e:%h*p'l bétn@rpymme@ inieetign ee/verk Bt sage Eef0.1, 985, 0.5, 2 or
Sung/ke). [OfFE (nprokHr mlte(lreit&l@vnﬁ GaBNig@ ghtibody in 0.1 ml by interperitoneal injection
R S e T
t he performance of Fab- YSl t@¢ that of a hlghly

specific, natural anti-hVEG- nonocl onal anti body

(A4.6.1) (Kim K. J., et al., (1992) G owmh Factors
7:53-64). A673 cells were netabolically |abelled and

I mmunopreci pitations were perfornmed fromthe nedia, as
described (Kim K J., et al., supra) using 15 ug of
anti - G-P pol ycl onal antibody (C ontech), Fab-YSlI or
nonocl onal anti body A4.6.1. The inmune

v i




conpl exes eluted by boiling and resolv by
LoSPIRGEIBRI 14°oacrylan1de gel under redu g

Ewoaodionzwsa’s: Fhie-lgéd itas dried and then exposeBCTWS2004/024662
phosphoi mager plate overni ght. Both anti bodies
mmrkitieiat &g .31 1l dtdd awiR] ifdeintiitiondf iredonind lf@ ners tvbra txcised and
lieRby represent hVEGF variants gener at ed by
o o TR A N L8 0BG TR 0 0,
|¥ @%etﬂﬁasm q htiberies were agimla%e%@@@ (Fizeies 3pA-ED Tparexailed dsstey from
5  tHaadti-VHGFantbedy tréafed mae tvd:rb@dyer inBME€dAd 1e8 visERariG HJUoﬁffared to the tumors
Qﬁlsjﬂﬁoﬂlrthe%ng):l%e ; EE fa béé t& é&nﬁl!h%@? ﬁ a%t%b\c{ u{ﬂ e the I\vastm

od] es
GrBuR Anddied O8ld ARPPRPA A R Rl Py BT (%W“&‘G%GFML@% mouse
strmplMFHEF iwhion@@abe| upregulatepyuppn implaggio o halgan kylor&tal thmdaiy mouse models.

RSt codrigdnlobthdMedvity S &3 arldgﬁ 3 %ﬁﬁ(ek g’)uclpalhud:hlgs-blnﬁ >1m§a)r e;’1: Gpes,

10 (n%lczgg tha rhost c{ataploﬁl%r %Ql’(lgl w;tlgﬁc?lggher ? glt VSElSiIF éj Eha(‘i? ?]}Fnté{)ﬁﬂ' had
Iﬁ@“ WW?@EWhW§@@¥®Fm$%% m ce were counted. As shown
in Figure 10, Gb6-23 reduced body wei ght equal potently
as nFlt-1(1-3)Fc, which is a known nVEG- ant agoni st.
Mor eover, nouse survival rates were al so equival ent
between the two groups. Significantly, the results of
6-23 specifically indicated that nWEGF is required
for the growh and survival of new born m ce, whereas
the effect of FIt-l1(1-3) Fc is |less specific since it
is known to block not only nWVEGF, but al so placental
grow h factor (Pl GF) and VEG--B. (6-23 effectively
inhibits the growth of xenograft tunors in nude mce.
KML2 and SWA80, two human col on-rectal cancer cel
lines, were grown in cell culture first and about 106
cells fromeach cell line were injected into host nude
m ce. Wien the tunor reached approximately 100mm8 in
size (1 week after injection), G6-23 or control were
injected (10ng/ kg) tw ce weekly (six nude mce were
used for each group). The tunor sizes were measured
till day 13 after antibody injection. As shown in
Figure 11, G5-23was significantly effective in reducing
tunor volunmes of both KML2 (left graph) and SW80
(right graph) cell lines. Gene expressions for both
hVEG- and mVEGF were exam ned in KML2 xenograft mce.
Sanpl es of tunors and surrounding tissues were
extracted and Tagman was used to quantify the gene
expression levels. In these xenograft nodels, hVEG-
came fromthe inplanted human KML2 tunor cells,
wher eas nWVEGF cane from surroundi ng host stromnal
cells. As shown in Figure 12, sanples fromm ce
treated with G56-23 on day 3 and day 13 had hi gher gene
expression |levels for both hVEG-F and nVEGF conpared to
the control groups. The results indicate that while
nmouse treated with G5-23 had reduced tunor growth and
much decreased vascul arity, expressions of both nVEG-
and hVEGF were up-regulated in response to the
reduction of angiogenesis. It also indicates that at
the tunor site, there is significant infiltration of
nouse stromal cells, which is a major source of VEGF
for the tunor angiogenesis Therefore, in a
preclinical animl nodel g as the xenograft nodel
descri bed herein, an anti body capabl e of
cross-reacting and bl ocki ng both hVEG- and nVEGF is
necessary for studying its efficacy. Mouwuse (Lew s)
| ung carcinoma (LL2) cells were also used in a nude
m ce nodel to test the inhibitory effect of G6-283.
About 106 cells LL2 cells in a matrigel formulation
were adm ni stered subcutaneously in the flank of
5- meek ol d belge nude m ce. Che group of Si X n1ce ver e
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Serum | evel sgof bi oactive G6-23 was al so ne red. The /}t»'-" L

=R

mesi No. P29TH es that its levels (62-121 ug ) are i

waoebds/oneashil - Heé “ekiggct ed range for a ther apeuPCT/US2004/024662

neutralizing anti-VEGF anti body HW 7 cells (Amrerican
Type Culture Coll ection) vvere%ﬁ;\&% used to study the
tunor growth inhibition in nu mce. & 1gG anti body,
HMT Y YaMiPibody, the Avastin(tmantibody, the Y0317
I gG anti body used in this study were expressed in and
pur i f Aeentipqdy pApBIECf tgwling & mop/VEGE @k henan&EEF wigh Kaltvaliid @ihin 19 fold
Gl dicLants e ipatieloR inkEM BRIk S: VBGIPRL SRBRLSHoW th 10%
FBS and 1%penicillin-streptonycin and 1% @ utam ne.
Cells were grown at 37C in 5% CO2 until confluence,
Rar vedkeaibogygerdiagto claimd . e 2uihelly issanadped hiddin t phuman VEGF
SASEA inht@ne WiBt A K dgethe thil is RifGOIVERNG 1A Kid 0Mueof undBdBm&eIH6S.
per m. Xenografts were established in 4- to
-week-ol d femal e Bei ge Nude XI D m ce by injecting

x| OGT’b“fa“ttLiRﬁy?C"t?‘H’l“%'iﬂrdé‘a‘ lodere te aigody freradly & é‘i“dlt'gl aéHRa“thGF
tG83A mutgewighred<daklhegiped 1n oglesw. Aft er 48 hours, the
tunors were pal pable in all mce, and cohorts were
%Lﬁ gdrog?tr%_antﬁaed eagc%n %t()nlalml v%?eremgte anttlg\r/] gc%?%g () rngoffglgagg({%ggf%e surface
|aﬁj“é°@t8%%fhtwg’§G%ekl y with different anti-VEGF
anti bodies. The treatnents for the study groups are as
fsol | o I
St Do R g B A e g o 20
interperitoneal injection tw ce/week with a high dose
€5 nylheghtibodgaesordingo Clpim 1 OxtBiein therecatot is @ HE@reanpterh (1B6L).| gG
anti body in 0.1 m by interperitoneal injection

d 0.1
Egl)rﬁ{ﬁ@@oé’éﬂ al;c%dt%%t% gj_l%%gethe agén%déf(li sble of dl%ﬂﬁﬁtinﬁﬂl%gpzﬁ { VE%F to
gﬁ‘FFEﬁ’%@?rﬁ‘}d GGF tAePI9Sg- i nt er peri t oneal i njection

tw ce/week with the sane dose (0.1, 0.25, 0.5, 2 or 5

@Q/ k gi‘he aﬁb@d&ﬂcc@d&@m glg?ﬁgl)whm@i‘n G aIqu)(Q@Btﬁ(g td%dhg aﬁ(nﬁman VEGF with Kd

antibody in 0.1 m by interperitoneal
VMueécc’:tJtlgngh);tnzlvm ce/week with the same dose (0.1, 0.25,

0. 5 2 or 5 mg/kg). Goup E (n=10x5): mce treated

wi.t h B-adibodygésoraing to BESLY, vinarei thd afibodk Winds B i R @k d Hu@ASEGE with Kd

L 0leGhLR G kM ce/ week with the same dose (0.1, O0.25,

.5, 2 or 5 ng/kg). The mice (n = 10 control and

treated animal s)were killed at day 4, 7, 11, 14,

17 and 2t agtibedypccprdipg th edindrwhefin tha prdibddy binds fo hamah VERE withuwon-gite

NS & 18%eh&edo anghwei ghed. The results show that there

was a significant suppression of tunor growh when the

(6, H-31, Y0317 and the Avastin(tmantibodies were

&Hni nThspesibay aeprdipg tsylaip ) whereia e mdgmdﬂm@ 28sbelixpB YEGF.

tissues fromthe anti-VEG- antibody treated m ce were
fﬁﬁ’ds B BIRY bAREGEO

the tunors éxcised fromthe control m ce. i'scussed

above, the G5 and the G6-23 antibody unli ke t he

My ast Theeatigdy ageerilibeyelglaim hdvherhia thy@8tcdy bimk ioied(s helixrndsiosidop of

tvechot h human VEGF and nouse VEGF, including nouse

stromal VEGF which can be upregul ated upon

I mpl antation of human col orectal tunors in nouse

rbde| e antibeds aqcordipaipay pre@frlaips It I @hesein theqntiipdsgis & fapstiom epitope

angriGgSillucantdidrotofésmanWBGEh ant i bodi es bind sim | ar

epi topes, indicates that at nost datapoints the

anti body with the higher affj,nity for VEG--A, the

&-31 anti body, had |ncreased tunor growth inhibiting

properties. CLAIMS WHAT IS CLAIMED I S: 1. An anti body

capabl e of binding to nouse VEGF and human VEGF with

Kd values within 10 fold of the other and is capable

of inhibiting the binding of VEG-F to a VEGF receptor.

2. The antibody according to claim1, wherein the

anti body is capable of binding to a human VEGF GB8A

rrutant W|th a Kd val ue that iIs wthin 10 fold of the

Y N . — e p— ~
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area of (38 human VEGF. 5. The anti body ordi ng
tlwcked Noi FROT2R @lerei n t he receptor is a VEG- eptor 2

WOHBR)12389. Fhe A E0Bd) according to claim 1, WIEUS24/024662

the receptor is a VEG- receptor 1 (FIt-1). 7. The

dnt i bdhentEodyaradiding totaty co¢ @ictaimd |-11 whereia ke kividally hds 8 fua@ip@bdpieope
Qbmgri Riduds 97 dnli B3 binblia@cef VEGF to VEGF receptor 1

and VEGF receptor 2. 9. The anti body according to
claim1, wherein the antibody binds to nouse and hunan
VEGF Whetaptibidy ageatdine to apyfond el 1- | evdigrein $ho antiffdyle hag p fundsiod} epitope
a6hEikial B@inds 17 [sabinghy of Whieih ¥EGF.t he anti body binds to
nouse and human VEGF with Kd val ues of 2nM or |ess.

11. The anti body according to claim1, wherein the

bt i bOMPBPHILOLDE RaRERe YEERS 1 Fietsin ths Antibogy bas  fepgiipnatspitope
Torfpriging reppios F{71:0d MiL8lof Binky VEAR. The anti body according -
to cl aiml wherein the antibody binds to the 20s

q [ XThO .tThe a(rﬂjtI bop%/l gccor di ng to cl ai

er o PNB SHERB A PR D0 L HE-BOLPBGYY b & Yl shicos
Fampriyipgcresiings P M8 @é@éP@W@VﬁﬁFcl aim1, wher ein the
anti body binds to the 20s helix and 80s Ioop of VEGF.
é TI?I% a@tﬁ)gdngcgs\ﬁbg%%r%r ogécg gal Ql-ﬁ%ergmﬁm 9nt1b<%18eas anc:lionall epitope

wherein t ¥ uncti ona
COTRSFPeIPsiiges FbG Y g pad @fﬂﬁ‘éﬂ\‘ﬁf’f of human VEGF 16. The

anti body according to any one of clainms 1-11 wherein
tbhe amnid ey at@ﬁm@tofaﬁ&%é draRnal 1-BRintORGe Gfdbday ha%hﬂlgcuonal epitope
rcc?nzpnsngﬁergsmu?s;l?aggl é?laYg D(Q mnq&o %miﬁV The anti body

el orC A T érein the
anti body has a functlonal epi tope conprising residues
B17, 1@3ntAbdy aé@BQinglo akyionddd cIMImEI-11 wh&ein th EntiBIay ha Ofidyctional epitope
AGHALA Dl 120, %%moésg G idfFEvEEE11 wherein the
ant1 body has a functional epitope conprising residues
F17 and ML8 of human VEGF. 19. The anti body according
28 anyhegnidodyfaccoidiag tgnybac]df clyier Hiwhertih te antibddploely fulraignalgpitope
febmitihegQBahes @i, 1109 ©1% OMPY 55T, € 51 Cr18Sankr &b of WiBandHEE.
189 of human VEGF. 20. The anti body according to any
one of clainms 1-11 wherein the antibody has a
£linct TsAdibodprerdineto ey opr of diifyl- Herdprein e antibopy haypncgepgl epitope
Yattprigifig résidnes R1AVEGFQ222Y25, Dt d83and Qvedymacceyfdi ng t 0 any
one of cIainB 1 11 wherein the anti body has a

o BB SR SRR S GR v i i
&@W?"Eﬁi agpmbingtiqaefany pfgheafsideek slepiasl from fhp gmo®lswgpf@7 M18, Y21, Q22,
amt, Kbg) 03, hasisa HB) 084, 190/Ta04 :aPR 1DO@F Gurk@ WRGF.S1 Ng 1 esi dues
F17, Y21, Y25 and B9 of human VEG-. 23. The anti body
according to any one of clains 1-11 wherein the

ahit i bOEy" gﬁ?%f‘éf a%f“f‘%‘e 1Y SPR Sl I | plereipy pntieainys ¢ fuectiopglpitope
dmprisinLig residded F17YIE 18, Y2672, Y28.K48, 153, Lo&Ia3) He6,K180.39 1a@u0)4 58 D6 of
@fmAvegn VEG-. 24. The antibody according to any one

of clainms 1-11 wherein the antibody has a functi onal
8It0 e CO;})HSI ng residues F17, Y21, 2, Y25, D63,

? y afcordingia AaipECrercip e antpady mnwwﬁemmqswgﬂw
fentiguos aﬁmeacmfseqﬁénad R PRt xywheds@i n the antibody has a
funct {qpal|, epi t ope conprising a conbination of any of
the residues selected fromthe group consisting of

F17, fu8Yoy®1, 2, Y25, K48, D63, L66, 183, H86, QBI,
191, Kilig#ordmd P106 of human VEGF. 26. The anti body

accor giigots@ any one of clains 1-11 wherein the

anti body has a functional epj,tope
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conprising t resi dues F17, ML8, Y21, Q2, 5, K48,
mﬁawn@eﬁanm H86, (B9, 191, Cl104 and P106 human

WOBGE012589.} Fhe ight! i”iti‘i&éﬁ/ according to claim1, ROBUSR004/024662

the anti body conprises a CDR-H3 conprising the
cont i gueBsr Aamdno aci d sequence X1X2FX4X5X X7, wherein
X1 i sxYsObes X2 is Vor AL X4 is For Y, X5is L or
A; X6 i's P or A; and X7 isY orF. 28. The antibody
according to claim 27, wherein the CDR-H2 conprises a
@ént i dsaubodricodingie iclaims?éq*drerﬁe@e OB HPXERiseyvvertigions aKghojagd
Beqlen@GRVTIXIG, Mh&t@s  hydrophobic amino acid; and X5 is
any agp gglo?‘gorotherehsydd%%lzﬁég oamglgndantl body according to
e ri—|| conpri ses a contigous
an1noX&QW@mggﬁH@ﬁ§@“K1X2XSJH wherein Xi is any am no
acid residue; X2 is Yor F, and X3 isWor L. 30. The
%t I b@%@&@qgcgﬂdmgtokﬁm@ls &lnBRidt the Mﬂ@ﬁ@&o&pﬁé&e& c@,{ai%%lbgﬂyo acid

sequence of any one

é?ﬂt‘ “B&ggé% Fheﬁ“‘gur es 7, 24-29 and 34-43. 31. The

ant i b&diyanz erein adid pegiden cIain11, wherei n the anti body

conpr ksies odF; ¥ari abl e regi on conprising a sequence of

any one, gjmkge anti bodi es of Figures 7, 24-29 and

34- 4324 anti body conprising the CDR-H sequence,
CDR- H2 sequence and CDR- H3 sequence of any one of the

ant i bodiaedodyfhcchidiggin elgim/, widdin 20 aaibaly Soinpd s th3BDR-Khsequence of any
a,ﬁuafha@gmb&@mplgéésﬁgmgymmﬁl e region conprising a
sequence described in any one of the anti bodi es of
Figures 7, 24-29 and 34-43. 34. The anti body of any

Ghe offhechtipdygccatingtogiieh 1p7heny fhe pyiipdyi eqmpeisshpyeiizbleprgion ppaprising a
fséqdmDinl ofe@DthGbolibs of FigurddB, 2a0d inbordis, 35. An anti body
conprising: (a) a CDR-LI conprising the contiguous

am no aci d sequence X1X2X3X4X5L, wherein: Xi__and X2

dte afy EPRIREEE"Y te EPRF] seaseace DR sepenseyng CRETH sequency of any
anceof Re anibpdiesol Bgwes 7/44-20 id 3&43CDR- L2 conprising a

ontlguous an1no aci d sequence Xi X2X3, mhereln Xi is S

c

i d
Egpgbod comf)nsmﬁ a van)i)le I‘?ﬁlOﬂ cé/md)nsngms?(]]uence des[(jn ed m an one( 092

Seqael
8%PX¥XQﬁEWW 188 f%ﬁ3and X2 are any am no aC|d
residue; andX3 is S or A

34. The antibody of any one of claims 1-15 and 27-30, further comprising the framework regions of the
G6 antibody.
35. An antibody comprising:

(a) a CDR-L1 comprising the contiguous amino acid sequence X;X;X3X,XsL, wherein:
X, and X, are any amino acid;

Either X3 or X4 or both X3 and X, are R;

XsisSorA.

(b) a CDR-L2 comprising a contiguous amino acid sequence X;X,X3, wherein
XiisSor A or G; and

X, and X5 is any amino acid residue.

(c) a CDR-L3 comprising a contigous amino acid sequence SX;X,X3PL, wherein

X, and X, are any amino acid residue; and
95



36. The anti dy according to claim35, wher 'n t he
amlqelﬁ‘@dlylo’@ﬁ ses he framewor k regi ons of
Fw&2ms411358iHtH- b@HW *“fW‘ The antibody according Ponlsalomm4662
27-36, wherein the antibody binds human VEGF and
mouus®: ME@A with Kd val ues within 10 fol d of
eachother. 38. The anti body according to claim1,
wherein the anti body is a nonoclonal antibody. 39. The
ant i bigynthody ercetilingyo tlamah, aihervid the anti@nedomprisésehediahd wakdagionsSof the
3 §2‘H§ﬁéé’ﬁ¥ c antibody. 40. The antibody according to
, claim1l, wherein the antibody is a synthetic anti body.
4L, ATigynibbigticerdiagtd PliinAY-3€ appaddi tee a0dbodyi bindd Hgad WISBRdKhdutte
FEBH Wik d B Q it P 1070 6 cbdi@e. about 2 nM 42, The
anti body of claim4l, wherein the Kd value is no nore
t han about 1 nM 43. The anti body of claim42, wherein
10 Bhe Kahewatibers ajcerdipgyo pheime. hawin tha bribady 56 Grohlbnaledtibodihe
anti body of claim43, which is capable of binding to a

R L e T T S

bi ndi ng. 45. The anti body of claim 44, V\her ein the
VBGF  fTihentimdywoep:ding mechiinn whedin theanthadyi inesyMieGanisby. The
15 anti body of claim20 conprising at |east one variant

Vi vari an east one
sol veq} y%%ct:“eaéltsﬂ?o@i @alls ngmhli%‘é gwf}g?' Ig‘ievagﬁ?fﬁ?)m&“éfhﬁf‘ about 2 nM.
position, wherein the variant amno acid is encoded by
2N 0N IMMAOAEERCH elai 46 SlherciRREKIMARE B bém@é thin@Bssi 1 b % of t he
am no aci ds encoded by the nonrandom set are target
20 a§1 no %Cl ds far that pasition in known anti body

ri api e BT AE™ 4% Fhereih e Kdyajupis agmess thela%qumOQW havi ng
a heavy chai n variabl e domai n which conprises at | east
144. 2 Othe BiBbdY df ARk 48 IRsh © &Jpﬁ)fétoﬁlgndfnﬁ /OVERE 8k HHR-human mammal

CS'QQ:%L \%1&1_7.@{% Wﬁxﬁe th(;QSRW E!F‘Iﬂ 10 H%d o"’_il Q‘le Kﬂ value %or hVEE%% Q’nt I bOdy of

eavy chain variable domain
conprises a var| ant CDR H3 49. The anti body of claim
43,  c Ogpmiiteilyng clfio K4, @tragthaVEGTGroaQ inch-IBRELSRER] i8Burind BEGF.
heavy chain variable domain (VH) and first heavy chain

%E“dﬁ 5&%%@&%@&?1‘ SV EARRGRBER ceiehaeg 2o i ot

Ceastpye solvent acce551ble and highly diverse amino acid position, wherein the variant amino acid is

W&%ﬁﬁé@?ﬁmﬁmmmmm&ﬁgwf 5 bRYRMMWEG

Hodnd f

VESASTKEP SR A §%§T‘§(%FKSA“?&&WB$W\7§W§@&1TSWH

TFPAVLQ

SFAY ShSSVWYTNPSSBUETREIA WWP&HIWB&KVEW‘E k5€st 1, 2 or 3

Ta@unadDirs RREY iR teloRlRorsbinglobEbIIET, e QBT Si ng fol | ow ng

am no acid sequence as its |ight chain:

DI QMITQSPSSL SASVGERVTI TCRASQDVSTAVAVWQQ(PGKAPKLLI YSASFL

Y@G\/P p@ antibody of claim 47, wherein the heavy chain variable domain comprises a variant CDR H3.

FSGSGSGTDFTLTI SSLQPEDFATYYCQRSYTTPPTFGQGTKVEI KRTVAAPSV

b FPPSREC ody of claim 47 follow

[éﬁGTASWCLISNyNOFCYamI}%EAmm&/\K\%Hsm VAR SENSe SVAIZ0 s TP I RA Rt v
FIRA)ARE “§§PV‘T RGEC 51. The anti body

of cl @iVﬁL\QE_BGGﬁaWQHﬁgf:SaRILSCghSGR:ImmVIHWNRQMGKGiBWMAmTPAGGYTY

whi ch yaosptdiaes ABrsNEATEQMNSIR ABDT AV YF ARG R PPRSIDYWGOGTLY T

sel ec 8
3, -5 ShnTkOR R RERUR0GPLY Rl RS it SRR eavic
foll oW%S%VHEV%SWTQQ(W@EKB@TKWQKKV@MSCBKWn

DI QU QSPSSL SASVGDRVTI TCRASQLYSTAVAWY QQKPGKAPKLLI YSASFL
YSGVPSR

FSGSGSGTDFTLTI SSLQPEDFATYYCKQGYANPWI FGQGTKVEI KRTVAAPSV
FI FPPSDE

QLKSGTASVVCL L NNFYPREAKVQAKVDNAL QSGNSQESVTEQDSKDSTYSLSS
TLTLSK ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 53. A net hod of
selecting a hVEGF anti body froma |ibrary of synthetic
ant i bodi es conpri si ng:



a) generati the library of synthetic anti Wi es
aderNy: ROYEq@ned diversity in at | east one t he

FwapRs011859 Eortiatt kg it he 1i brary with hVEGE t oPEDIUSR004/024662
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bi nders; c) separating the binders fromthe
nonbi nders, and eluting the binders fromthe target

h3EGE B8 Qﬂtii)(ﬂ? bR Zﬂgurﬁha%orbﬂriﬁg@fﬁﬁ)wgn@ alﬁin§€_gid ls'éqhe‘ﬂ& aWtstliEht chain:

decr easi
Ty
sel ecFiRGSEREFTBTIRUAPEPEATATY COARY TPREFGQETK WEKR BYe'ds VFIFPPSDEQL
CONC e REEERSVOILIINAY ReE Aravoeat VDX EH s@ish B et QDR & B €TY&NSSTLTLSKAD

af fi ninEIXng\IfIYﬁQ*FﬁQéQQP QN%?W 54. Isolated nucleic

acid encodi ng the anti body any one of clainms 1-50.
55. A vector conprising the nucleic acid of claim54.
58. A Theagtib@pbficlaim2arhgfirgr fighd chain tvitiabl@niie @hich co@frise ladéam, 2 or 3
SOriand@DRAIREESBe Sbup RnQHHCIBBRAN 13044 ROy conpri sing
culturing the host cell of claimb56 so that the
nucleic acid is expressed. 58. The process of claim57
f ¥r t helthe engbdy PiskimgOrftieypernirisiog follpwing prrindyoid yeqfeneyay itsfight chain:
tht DEIMTQSPYSLSA S GDRITITTRES QIVST LB SWRHQRP@IAPK BB Y ¥ @6V PSR
the a

_ ﬁéds%@%#rﬁnﬁ%?@%n?ﬁ y%k@&“ﬁ.&lﬁ%%%%hﬁ@%*{kﬁﬂpg?ﬁﬁppsm

medi um 60. A net usi t he "anti bod

o ai LTSSy ELL R REARY QN D RN B OERP SEP S kS TLTLSK
pat hoABYEE VYNGEV B S8 \STKSANRGRGanTal i n need of
treatnment thereof conprising the step of adm nistering
said antib to t mal . 61 Th t hod of claim

o5 WRBREF ViRl R oTRIRY o e o e e

cl ai n61, sfpfEiRg the ibraw obsaeclc anfibpdipsheyinataldesizprd diyprsity in at least one of
gelbRsti ng of breast cancer, colorectal cancer,

non- sgal | el dind ddhhas GREREGFRAANMERAGET ns | ynphonma
(NHL), renal canc rostate cancer, |iver cancer

I, R . . 3 ;
head dnd rEERME g‘@?e,rs TR s AR ersoRPA FITigp e Wpfers from the target hVEGF
prsdrstttadisiths riadersamyckolntipn ithdeereasipadmyprgs of G8tare hEEGFEL hdcewfation
Gbia htdut02 MW BO®IM) addhe treat ment further conprises the
step @f adm,nj | nd. t-herapeutic ent
si mul @aneou@slﬁ%n%ghrg &g%%ﬂh gtﬁ: Fbglfaltgm%o‘?eﬁtc xﬁeé"&zéuﬁ? c|‘?fbc6§(t1‘f’§/’%et BT and
FAdaTrat HuHY oo P 82 "Maher ei n t he second t her apeutic
agent is an agent selected fromthe group consisting
Od4. an el mdidE hRASNRkife BAREHody BLhy SRl afiRORdoast i ¢ _
conposition, a chenotherapeutic agent and a cytotoxic
agent. 65. The nmethod of claim 64, wherein the

ti - dnyFtergeriisingrapdeidagid giitlagn®i - hVEGE ant i body
capabl e of binding to the sane VEGF epitope as the
g3t | DOGs2dh tnstoimed B mﬁeg&fa@gn?é treating a rmanmal
suffering fromor at risk o evel opi ng an
i nflammatory or imune di sorder conprising the step of
t¥eat iAgoctsh ef produvimghn awibbdy cempfFisie @lttringbahpst odil ofutajm 6 so raehe
Ofuci6it @idiexpkes2d. 67. The net hod according to clai m 66,
wherein the inflanmmtory or immune disorder is
rheumatoid arthritis. 68. The method according to
cBai mTBBProogh efcleinyy 7sber Fatprisisrcpising tegntifod@fom the hastgell culture.
anti body. 69. The nethod according to claim 66,
V\ﬁe I eiie Jr&@ss E@an@g%g&gﬁfe dn&bo@y igggnve?e%rﬁjorg §ne ﬁ(ﬂ! Clelp(%g!}{‘é medium.
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60. A method of using the antibody of any of claims 1-52 for treating a disorder associated with
pathological angiogenesis in a mammal in need of treatment thereof comprising the step of administering

said antibody to the mammal.
61. The method of claim 60, wherein the disorder is cancer.

62. The method of claim 61, wherein the cancer is from the group consisting of breast cancer,
colorectal cancer, non-small cell lung cancer, non-Hodgkins lymphoma (NHL), renal cancer, prostate
cancer, liver cancer, head and neck cancer, melanoma, ovarian cancer, mesothelioma, and multiple

myeloma.

63. The method of claim 62, wherein the treatment further comprises the step of administering a

second therapeutic agent simultaneously or sequentially with the antibody.

64. The method of claim 63, wherein the second therapeutic agent is an agent selected from the group
consisting of an anti-angiogenic agent, an anti-neoplastic composition, a chemotherapeutic agent and a

cytotoxic agent.

65. The method of claim 64, wherein the anti-angiogenic agent is an anti-hVEGF antibody capable of
binding to the same VEGF epitope as the antibody A4.6.1.

66. A method of treating a mammal suffering from or at risk of developing an inflammatory or
immune disorder comprising the step of treating the mammal with a Fab antibody of any of one of claims
1-51.

67. The method according to claim 66, wherein the inflammatory or immune disorder is rheumatoid
arthritis.
68. The method according to claim 66, wherein the Fab antibody is a G6 series antibody.

69. The method according to claim 66, wherein the Fab antibody is a B20 series antibody.
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