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of aairtoemdatA vtehdard fohe of Mmmbemgon@nhsthmaxﬁttbéU&Cﬁ@d which is known in
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(Kngipphudttah OS890 ] Woaoﬂwlnz%t%fﬁéd Gatrhlé & Henrgr gP9T)iGege 12H3). Such

sets %f {%ﬁlq;c?e%@e? rﬂ%ﬂég ge?tgmggd%{laso n% Usgnlltﬂg.m@? [M‘% trr[n?etnh%q]ucieic acid

synthesizers Comibabdd ﬁ@lmrfowmnble pphichBobetead. Esgten@lt:arﬁﬁdr @tlcan be
h ; I
obtaﬁ%ﬁ ?0&%%’1%1%@ &Srse?&%h? ,gfm g%’%cﬁﬁlﬂog é%se%‘gciktﬁmg’ I\?];)?.i ”lc")}fégarf&e, a set of
Ohgcﬁnupb@tld@mppthnmﬁd haging epm@ﬂm’@mnetmﬂl afriabp inclus@a ploradifycbf
ohgérF&EQ&{%@%&h f’i‘]‘i‘f'é@eHﬂ s%éit[eﬁct,és qfe d&‘fgl%n @Hta%hgiedtbg 'oﬁcgztset ithin the
nponent to second conponent an es 1o abou 0.

over@tl Mner\ex aikidopscleftides; ad usedazroeordmﬁpb@c invemrisng e sagagnees that allow

' .gve. qr | t il
for Hggx.ﬁ{l%@? g)eag\la g@é ?&ﬁ'ﬁ in hlﬂ:‘l"é {]j%%‘ tgrgglate%f?mg’cp@ag bsu% g?cg élgt’ necessarily,
inclughirestrictien ¢napioe pitse aseéd fqreﬂoemmw tlefieg pmpases n i ts

ent y. ese C

i o#]lfi% easaEIFZv é’%ﬁ%%ﬁ ﬁJ aﬁﬁb dg G’J %g&rt] Qgrel‘ﬁ g?rﬁ nscp(l:o%plléteeantlgen
recogrgtion-aed binding gite Glltgs r@gimpcxmems of a fimesoimpe émm dndmrwtl&ht chain
varlzl:bil:edotnafnqﬁ ti l%qpsgggt%n hFl%LH 8% ¢ QYaﬁnpﬁl n%ﬁllrct foe}%xé e MAVEE Qe is in

I'nc |o s and a ¢thlorite salt as a sourc
this erhifigyraticn thay e three @ARe pldably vaniglle doradin entarady tmcﬁe@nhavanﬂigerdainding
u t )

site G HARL Sy LU, OMvRDAUNNTIRSS o Suftot frfbrponter
antiggh bigtling si@cifigitatsdbr angbaly. Floafearadykya sibgevaripbly domaiatieytaif of an

5.5. Mxing and conbi nati oniof the two conponents of

the oral care conposition provides a pH of the final

product of no greater than 6.5, preferably about 5.8

to about 6.4, thereby generating chlorine dioxide. The

two conponents are preferably fornulated with water,

humect ant S, surf act ant and abr aS| ve to have SI m I ar
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acid, malic acid, alginic acid, citric acid, succinic
acid, lactic acid, tartaric acid, potassium

whrdoantieet e, acid sodiumcitrate, phosphoric aecOUSBNT069179
sodi um aci d phosphate. Acid phosphates are preferred,

Fv coRplidisl fidy ﬂ%@@i@%b&:lf@%\dﬂn i gchPhds $heQhbilRFERIGM ECand Gird
cont ai ning t PO4 ion, as such acids or acid salts

antigerepl@gygh %%‘M ah%lo‘é’é"cﬂfﬁ‘?ﬁyﬁh%’stb?}%ﬂ“ée % c, not only

pr qm)ﬁﬁ t hepNRGRSERMENEChEink ¥ varlile a8 %s@ﬁ@%hﬂﬁl of the light chain
phosphate ions, to inhibit any tooth ena

and g apriaklsrdamainagnd B Gt F@ﬁtawrr@wdﬂfﬁlmthﬁ lteﬁ‘@’ %t'ﬁlﬁr iFEakp Gibody

frag@bntt BingdridOa FRARAAE Rhoh@Rt WiliEH £€ gdn@rallP %vﬁ@ﬁﬂl)hlmkaﬂ Rear their
preferred aC|d phosphoric acid, i s commer

carbgpaiE Tl R Horge & 9IRRS beatn BEm DUl oo Ry fragments
are 418 13008 hi0at he dentifrice conponent in an amount to

mai ntain the pH of the dentifrice at a pH of about 2.0

t o [89%RIt 6"3)ngiﬁd1am%f oF 261y aabbndy fagmentorompeeg the Vg and Vi
domy\iﬁg Br fnbiGodyeWhdrah tRBh AR ke [ﬂ%@tﬁ'ltf 1 hﬁ%eﬁﬁjﬁé%ﬁ%&n Oenerally

prese t 1 nvention are conbi ned of th

the E‘bﬂﬂﬁﬂm@!ﬂeé@ﬁﬁb@«iﬂimnﬂéﬁsﬁ HolyPRRSUadBIT ABERD ﬂse B sl Vagtoypains, which
enat§e34he S-EE@tonQH}pfﬂ@ b0 stiRMroB htigCH iMEE:. MOF QRIRSNLTAER, see

aving antical culus efficacy, for exanple water
Plucmm i st"éwtngzcda@mfd@nawgra&dwfboe’ies {6t | B RRegnpurgageq)oore eds.

Sprl%el} %hQ%gJa@%r%gﬁmm 995). Na4P207( TSPP), K4P O7,
KZH2P20O7. Pol yphosphat e salts
mey[09F | ud@he thwn (ghabedics'otfastesrad! haagtibodydiagments with two antigen-
bmdﬁr@tsp@é YARRe ﬁgé}f’i’éw ﬁﬁa ﬁ%a@&'aﬁl%ﬁiﬂl@dﬂn&éﬂ*@@?%ﬁ@ct@ﬁg a light

assiumtr sp hat e. pyr oph osg hate salts
chamgmbte ciom@mr(b’drlatt@darm pc&ymﬁ«&cﬁwp AYi &1 b9 Bpwis pligsr that is

t00 §hgn DAy 1r91\%‘3@t¥ve¥\ﬁh9 Blo do%a%sraﬁ afegnAblnsi bR ldBinné'_’ar% Gorced to
2% | yphosphat e salts ma

palrmtb@lrewmateé@ntaw dam@wﬁ @fewﬂlalt qhélﬁ apd craye iro antigenebyn %%TFS

Dla%FQS/ %@%e%ﬁb&lmore irtﬁl‘}tuh f%x&lﬁﬁ\k NP 42PRSVbioaN s X AMIM@Snger ct al.

onponent oral care conpositions that can be
(199@%@@wa1‘1 derst Frivint4 ¥he4g-44% descri bed, for exanpl e,
ijﬂﬁ% a‘r%pk@m Olihdet aﬁ%@dleé’”f}éﬁﬁ t6 fhe DRIBBYS described in Zapata
|n or por at y erence In its entirety. Tooth
et alwti P elviore Bigt B@AL1P53f062)pBriefky. thesecantibediasicprgprirsatreir of @adem Fd
seglﬁeqlwg—%“l 2 Z@h&H b eﬁﬂ‘} {vﬂh LymiEhGpi-£RGH cin 6dl§p%bt1des form a
ppl teet queous rinse conponent
palrhﬁmtug@ landleﬁ ncaxlonsn eLupﬂar arélh@dlwb@ b@qmmlﬁy OBPPIYPIH I he
r e dep &
PorQtlo SAPbLARLER, Beblickhth Rpulit, alifuD S B fragment
seqmchg &hr dxaoptet Mpplerd@xofdbe iovantia)nerdhg wctemaacmle fhat gnepdedhese
Such t
soasFE0 CHUERN: B SR Eh R B AR SRRl LERTRC Al
mtrddh@ddlﬁb theer spqudesds eecortirg théhepnaditpdantibelinventigel i ver t he
e rifse X i
o (A1 aS Na G R R OB bt L Bn ARl i isplayed a
fusi@i prgkims aamnleast atpmmlnn of codgmbtieihron ¢le, sudaceiofiplzdge. @rgmé'tlmmmtous phage,
pre S S 88 e FAERM AL 8BS b 0
vari@iodah bé’&%dﬂyoandbﬂm’en%%rtaﬁ fonaitoes seguenaGSGbmrbmdaq # @recbntigen with
y 0
nign A BR5S 55 BPOhp OB FoRREon ! b i eiening
mnllmomzfmolydeptsles factngd eith specidia baldmgmomlmﬁ i Relhevatent phagd dignlgy
f
meafh BB R g ﬁoenlﬁﬁﬁﬁ“%ﬁﬁégéﬂoﬁwer 5 Bl R Bk g Husons o
either gapdling gowifHiof Ekmentom phegrst Welstapd hbwmﬁn @8%)Wrwpgh§ffucf
of the conmponent. Exanpl es of suitable peroxide
conpounds used to prepare the dentifrice conponents
used in the practice of the present invention include
cal ci um peroxi de, hydrogen peroxi de and per oxi des
i ncl udi ng urea peroxide, glyceryl peroxide, benzoyl
peroxi de and the like. A preferred peroxi de conpound
i s urea peroxide. thal |on chelatlng agents when
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efficacy, it is particularly inportant for oral care

conpositions that the flavor conponents do not degrade
w@sgoosausasrer acceptability of the product is PCT/US2007/069179

significantly influenced by the flavor and taste of

Biol 18 5%9 da‘rl@ teferlerreessaisa tf%map dh BRILSval AOMRLYS AR gm & peptide
are fornul ated at a basic EH SO0 as to not under

libragyi i Stsehipiaageneciilzan g @0rtian frereals PrdfgPeese adew IQvRls g presence of wil
type GERAHARAA So thmﬁl%etﬂaﬁlcte‘é\’ﬂlsﬁﬁ’ﬁ&ﬂ%ﬂ} & mh€ofMh&@lok Pdteins.

resul ting ions also do not exhibit the

Avidiy alesisay Weufaﬁaﬂ%}wa farpbaatentaiase sgthat rg ihan te BysisRf ntrinsic

llg&ﬂ%f%%@ Fa g@intBFecloRi@rd ds8d Which R AGE BNAShAnGSI18bns NRwman and
pr oduct . ?he first c%gﬁpnent may include chlorite ion;

Wellg O st EORSHIB ey FeTaae 52050216

phagggageut A Gﬁflakééma‘cﬁ SRR3Rl L iBiaGAk o bAtéHal 6AdiR bﬁ% Iﬁﬁﬁbn eg.,
conprising no chlorite. The first component can

ColFhend mieopp Rbsmiaceagric cagianyes abesissioabice TRinhasamic may be used on any

kn0v@\é\{aEﬂeﬁ&}ﬁlﬂgg1 h\%ﬂldﬁ%%leﬁ;&%% bdleRopMakdan@didoldatt@iophage. The
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plasmid el also E‘ij‘ﬁtalllb Pentan merbictadic magkep fir paybioticdystange. Segments of DNA

clon&f iR ShedldcMs call 'B@fn%??éa{e}z[ as flﬁ's@m&e ORG CMEREINE theWWhieBrs are
nprlses no chl ori I NC

udes fl avorant, surfa P
prOVfdpqimrth allb sqnenneCpis s & Al ProdyRupn Phase pattiles. there \Rgfep cation of

the pﬁla%RPJﬁ%gg%&o%an@in%eﬂeblvc%ﬁ&ﬂo ?brl’&ﬂté ANRY Uﬁémé,stra{aﬂd)fq&rpldsﬁld
conbi ned during . d %bn5|ng, or exanple at a 1:
t

DNA/g¥dprrekagophpgt Rviclysa e PHAGCTIG Ay (ora BT Pt foinfogqus phage

parti&ed] C'Iql'iktt&?ﬂ 1h9|ﬁd&fph£éalnﬂfs |\nth%h|091'i’[a1h A phi}R 68 W&h Eér@ Rr ﬁ'@ginent
depend the type of nposi ti on

therepplifted 19 %eé‘-‘fola&o@apqlweabiﬂ 815 #e BN g sieh it g D oeSts

poly]gs'pﬂgé N alspale e LHRRUEIRPHRpakibR. teeth, due to
ferences in efficiency of the conp03|t|ons

c o m%él i ngThetiegrm "iphagq aetprd measrdoulip gragrd raplcativedormhef 2

L cQaitilEa SQIBRZNIZOR M6 BRIk bY repS@elon. THR pn tor nas a
mw&?%ﬁ%%nfrg?fogana a? g dep endﬁ%n thpdlsggse Sp o YOore
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phage erigin f @ﬁh%é%@lowwt%&? feﬂ’ltcafil%' 25 AR Py IpEreite d he phage is

prefetrzl'b%l ERBe AT HACE i SpRSset Qlcp@s Jn@hﬁ‘n fl E’d @fj g6l deﬁadctllvé ¥hereof, or
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a lanfhd@ﬁph{ﬁﬁtﬁuc'@)asd@"’)@‘faozla%‘ﬁ? Pé)lgéﬂ/%z ﬁ%’ éberéf’ &f %‘ii,ﬂ“y‘fgtfvreé[?ﬁr“f
Wsﬂ 10%¢ \Isgd ﬁ)&)gﬂt"stgve?’ngz/@cps\flbyé%ogh&n"(}&eﬁsh@a position of an amino

ion. Preferably mouth rinse conpositions of
acid teh@u@méb@mlablﬁ tRaions offhelesaran lighilieinsolsopise ABEEY Yanteen
bind B fQEm&H Qs lIS 'ﬂ@teﬂnﬁﬁkdt Qas&htﬁl P& re CVdrtiBle Y8 ctures and/or modeled
approxi mately of the rinse is used. Preferab%g
strucfuey ofdegantibedycas gnt(gieh Bindiae figemess ah parentilly pilakle for sgfuqni gecess

and/@AGntRQ Vit anﬁﬁéc\ﬂﬁ‘e Q€h £ an ah@odag’-ﬁﬁe%mcraﬁﬁ% AN TREse pHiRInk b typically
lon I's in the range of from about % to about 3.0%

founghin taeCHRs anskonttheexiasiepeithe prowin- ‘Fﬁés%ﬁé(/@’c?:%ﬁ@é%ﬁ’f‘lﬂ%.‘ls o

antibBd &Qkﬁ)ggéntb%d'lr%r}“rargﬁagﬁtea%%@ﬁl%dthgx%1nC@Jﬂl%% Akt ih@us@i any of a number
ﬁ!orlte ion after e conponents_are m xed togeth

of algagitiephen ©6 ﬁ'ﬁo%fefeff’(?h” somu%aw%swéie@aﬂ@éﬁtareaﬂereaﬂm using
coor&ﬁqt&rﬂc;nﬁa L] anén'é‘ioﬁzh ﬁlogalo@ﬁd atn%b&%nﬁr@fembﬂgﬁ gﬁQBﬁBﬁteWrbéram such
6]

the secon

vary epen in e anount
as thesBgiebilgedrare @gﬁﬁhﬁnﬁ@ IPigedh & A XPUEhYCESIbfepositions can also be

deterﬁmegfuklk al@&%ﬁb Iaﬂd%h it HERANE AL Ldcn® RicRhrds t10@1 YA M@I Bzol 55,379
nposi ti on. Whol e body hea th In some enbodi

and GaBHS BORY) Izl o el HE) pousrBNnaton o S REASeean & pitions can be

perfoRbdBrE sBiwMe sNAbRAS: Réteih %d?’lﬁl@ﬂﬁdﬂ §atmédnSiPhdl &druc@iralinformation
rrstng a sar.e a

ositions cq d effective

obiaigp] B FEATIGRC r?rrgﬁ’ﬁﬁe)ili Fa@ BRjufi hzear}?m%l?ﬁﬁ‘&‘aﬁief E%F?V%B%
acceptable carrier, said conpositions being effective
in controlling bacterial-ne@iated di seases and
conditions present in the oral cavity and inhibiting
the spread into the bl oodstream of oral pathogenic
bacteria and associ ated bacterial toxins and resultant
i nfl ammat ory cyt oki nes and nedi ators. These
conp03|t|ons can be applled toplcally to the oral
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treated, as evidenced by the follow ng health indices

or biomarkers:1) reduction in risk of devel opnent of
wheasti4mwbt ack, stroke, diabetes, respiratory PCT/US2007/069179

infections, low birth weight infants, and post-partum
Bioihys8ited MdduRRofitward ELHpOS AgHoCAGEV Geﬁb[iﬂ@rhhalprefdﬂm)t iwdBrean digorithm
associ ated i ncreased risk oL } ‘éﬁ reduct i%n .
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is se@hthes103 el f&fg@ﬂ'rdnﬁ: opdnﬁﬂjbhelﬁ radfsO Of e Biod,lefm mhtamu)e solvent accessible
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basis {HFGEY, WoBStatiia B Ailoctlic Sblamf-stiigang fceor 9G-CSNE Mepatodyite/@bwth

rarf G Pt v Bl e GRS ey Brei

grovaafdmgemaaruéntfmnwheﬁmﬁrgtovdemioemmamaf, PR IBNed $rowth

d/ b [ I e
foe iy it BT R OGP b SRR RENE Broefapudt Srovigin
Traﬂ'sﬁ)lﬂi’ahg @fovith fabteﬂmghaxm(}ﬁ-al;yHa) tre.:mbﬂoﬁmdg gehth faaunbetTdFbeta),

unft BBt O by ekt e AR g wound

healimgokuati a:srgeqs\aymomome,snﬁmhkeagomﬁa@dwﬂhﬁw DLVESF, Gidéhal growth

oL Char B REPbSH OB AR AR LSRR Rl ke
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mot{eQlyE SRR o RS E ST er b O ok P PR, apgyombinant
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i f.ically .inpcludi bI hol
e R AP O s LR el 6Ll
und@niebidahiat Apati- szgmgeﬂeals Bgeﬁt hclu&/&%tﬂb@eﬂigem st ngd el heckbieungdiogenic

ti . .
actwﬂ& 8% H’IF %c\Blgéerrng |ﬁfC§Qo gldlts rﬁ%eg olr hp%)?xaélaﬁ? ral&a tf—)?s{lgmlggrpe%rs agent 1s an

anutbnas; bnecrtheaantegijnat tedmdnge@eeagamah dedingi dbbans.gpaededits tolVEGF-A

or tqbt }/B{;P Acrg%eg dlflsg f;g;:epntgrr :ﬁﬁqtrﬁﬁgtiob%enﬁ ﬁlﬁg m‘ﬁlbltors such as
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lnhlbl{(])gﬁ %Egg%rrégl(ps?artltrlseng%)slt%lglget? nbge% ueo%q?l%gglg gﬁ%’ 3 df{rrﬁc?rﬁé@g 1) /Pnnu Rev.
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.qel s, t o bras e
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aﬂ@ﬂﬁ%megmmmheimwhmbdcmﬁposition is essentially free of
chlorine dioxide or chlorousgs acid and wherein the
conposition is essentially free of hypochlorite ions
or hypochlorite salts and has a final pH greater than
7, preferably greater than 7.5, and even nore
preferably fromabout 8 to 12. Preferably the chlorite
ion agent |s |ncorporated |n t he present conpositions
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In some enbodi nents, for exanple, where the
conpositions conprise an additional therapeutic agent,

WO b@saespdsi ti ons can include a first conponeneCt/igt007/069179
conprises a chlorite ion and a second conponent
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gr ‘?(ﬁt()@[ t hﬁrﬂ“aﬁhmﬁGIOanll@c/&y” li’syanVétﬁhIQ)‘agr tHaf bihdk&o VEGF with sufficient
nmposi tion. For of treatjng or preve

efTingsy Wk PTG BreaTe BTt TR B Sirdn BE ARG b Faee

thera@gﬁfétagé?ﬁ Jrlﬁrtg&lr%kﬁﬁéﬂnte@%img’&ntﬁ Bils&kdsto cdraRionOyhaneh QfétVBIfF activity
he conposition. Chlorite salts are va ilable fr

is mwh\rerﬂoé@ gy 5T apdbody vdlbuivally P ¢ aher G HmTEBF v as

VEGFSB 60VBEEF-¢, AbrlovheB¥diktAaéiBrs @5chas PRIFNRDGEor lr(ar:le\ _ﬂ@tbﬂ-ed anti-
or flake, and as anlgﬂueous liquid concentra%f I n e
VEGEzmjecdyfis ampnostnslaniitoay thaskindaie the simegifpesss hymasgiophent-

VEGﬁHnﬁEddy A4l gIChHERd SPRIbHIdENAPCTHB F7ad.| Mb#@réﬁ@m/ the anti-VEGF
Aragonesas, and from Vul can, These sour.c ener.a

antRg B OB W S B TR OGP G fiprercd socoing o

Prestp reﬁfl e(ﬁ @ﬁi') Z‘anctehﬁess UL $8-4899, Ghllingtbat hdd Hmﬁta‘ﬁtohhegd'iltlbody known as
Q¥ or greater. Furthernore, preferably

bﬂm@%@“%ﬂﬁﬁbéWFWBné of the present invention are

es @] al | thefah @& HUfF MMBRS ROV f8mAmREE))”; Seﬂ@otkneﬁm as “rhuMAb
pochlorite ion, dichloroisocyanurate,

VE("{F% SF eﬁb‘fasnrpl; @faé*'a%bynanf HEnanigd PnthEgﬁpraﬂnioi:lgneﬁ awlqogy generated

accolBaSH PR talY al0l 1897 Hn - SERAT At 45004849, lmwngﬂiaesqn@m@d human IgG1
organi ¢ acid anions using |lon Pac ASII exchan 3 ih
framgwipriyiggions iad PRBFEO RIS OF BRI e PErEHRInES, fe%?rﬁ {Lihg murine

anti-PAEGE mofib@orfal Adlbo@PATICST thaONScko bintlidg op h@EEIWEGR Weint ﬂeaalijtors
preferably conprise Iom1|eve|s of chIEr ne di oxi d

Approrinsiteby3%a of the ¢ Bgfnoeid ST q fher3pigumals iggluding BPfL the'
framEv O r&orR! is QEHVQH Bl A€ 1§G1,@nd aH’b@Vﬁ’/:JoEﬂfé stduancedbddtve® from

e ke N D S oA i a1V dalons and
glyc&QMRAsi tions the level of chlorine d|0X|de or chl orous

acid is measured within about 2 to 3 mnutes after the
P 08 hpon s Y T Eeand QUERET Sremigl BHFGrEEHBS At o

419-£8APQSH hiQkh lboﬁy;&sﬂ&r@wlsypng eaiaic HuanA X, P4prarh ehahbiythuman
greater than 7.5, nore preferably from8 to 12; stil

nore preferably the pHis from9 to 10. Inproved
Sensory AttributesExanpl es of dentifrices having

i nproved sensory attributes;are described, for
exanple, in U S. Patent No. 5,820,854, which is

i ncorporated herein by reference inits entirety.
These dentifrices may be provided and delivered as a
si ngl e component, or as two component conpositions.
The sensory attrlbutes of a dentifrice with a high

- . I A P T N



to about 10, 000, 000 or about 200,000 to about
7,000, 000 and from about 92%to about 99.5% of one or
wWoes/1a8geeous carriers; and a second dentifri CBCT/US2007/069179
conmponent. In an alternative enbodi nent, the
mangke#ifanforthclegd thekefdfst desérite8 by darkbv btral.c EMBOPIN 291-98 (1996), and
Vi.Rg,Aan jqnic strength of from about 1,000 mrho to
EME@({L}?, ]57%,165%%%0; and a second dentifrice conmponent
conpi06]i ng The erm aNgq2tanQgdifictt & vdhbhtreiB b ofer & a molecule capable of

| yoxyet hyl epne. havi ng a nol.ecul ar i.ght . of from
oo Y OB PP RHBTRR1ES, BE6 o0 "6 BB SSGPGB P2
mocﬁbimjtymﬁhe(ﬁe @mc@)ﬂ@lia rell fBCH mighat o2 yonphbeitieeR8is Ap@ially
mmorﬁ K ﬂ equs carriers. Exanpl es of suitable
&1 yBRY &g'ﬁ?fé G P 2R 8se having a nol ecul ar
wei [QN'?Z]SB fgggm@mgﬂgoﬂﬂﬂre%&ota()ncﬂmlétcfaﬂdBlteﬂQeL@ﬁEzlﬂg, blocking,
t o about eferably, the . :
i AP B R S SO b At o0 D e B to. s
bmd?ng&@ Gn@&GnoraHHGHBchEptptfs eveGahhygddidMmaid vitBQ0 11RQ8 dnOanti-VEGF

Pol o" is the tradenanme for a
a3 ] S e (R PO G TR Rh bind
spediﬁfaby weVEdhtepby geqo(eﬁehhg/itﬁn@dlﬁ@o@aﬁar brk YecPit@S,efti-VBGF receptor

rom about 0.1%to_ ab 8%, ref
ani iR TR D6 P o R B U Sy et et s By g
tyroabfokltlas@s 3% tedMANOGE arfigorliny,” %Ellls@ﬂ’lheraﬁ sﬁjbteﬂdiﬂyltrﬂcfuﬂd:sﬁﬁo]ecules

nic strengt.h.n IC

e R Gs vHEddRereRh CERChpLY wdreRiis el Shlurasrice
smalmolcomlie tlﬁhmﬁcmbtneﬁmplﬁmnmmﬁbryneu&@ﬂm#Z@Jﬁ}Sd la@IAbrNrpiZY bind are capable

t d al d ..
orob it RPARE Bt e 1Tt FH A EEe ot LRy
incliRiiigh big wbf lagited md, ahtdNed isandiahti- Nhﬂ\mtl‘ﬂodhals @hd anbibbdies cross-reacting with

I,c stren hof a,.den lce iI.Ss.measured

Nep R it G B PRl P B R ey g G AR
redu8ing ow\mteefErllthvld'e‘ViEGF hétiy@ies| H’rus,ythe tl@mef“éEGb hytivithe’ specifically

mclq\.)de g%eltl)l];c{ |1lcl:1em Vgllateé:lbb(l)%?glc 3(616 1e ftﬁl‘élﬁ gfnﬁ%)é)? gﬁ%@om

fr Qﬂl(mout Al‘ﬁbn&@ﬁbrl’i‘mﬂﬁg&rﬁs‘[ﬁ’b@%ﬁ t@5m@@9u]6ﬂ:ﬁ;h@ble Eﬁh&uﬁ‘ﬂtzaig,
entifrices. w ionic strength i
blocf Bdp i G A oe BBt BEST e oot o e i but
not labicadtto Gt%atndmghﬂhﬁe oﬁﬁl%e sallﬂﬁbhﬁﬁﬁ ﬁecﬂft@ﬁ GS@bipyorfnreﬁmgabﬂﬂﬁlclude

89%.1 0,_about
wit Gy BT SR EmeRhgt & RIS P DR HeBis ARaef g5cs
mol@hhﬁ acltdetivaivesOshidl ndlesdfitalleth sehaphoeix airgpdbe sequestddin@.its binding to
i,.ncor.por ated her

one ERGF hRRo AP LRy B sbibetiRy SEBe GO Ferharadonists
suchcaaymidemblemlmmhlaitmrz eidseinyp}toheS sk wemt sahapa@pl incabiia) aobsed

here*n spfaclhcallg in Euglesrlg ﬁers,el}rénclﬁ elrrl r]%%?(ﬁ %]I\A@éa?ygff%gg{elléts,ro%%% {)inding
polyﬁ&‘pltldd:sl, Epsdessand homsapudé mallrmﬂmh[qshbesrbhﬂtt@n@&lpﬁlm 1 and/or
neur(épl 5 ﬁlipo gfa ¥Nb62r)‘;%1r61hg%r§2 a%le ao%‘ ugxp J]zénu%g oglflgge: énhqjltmg, abrogating,
redumegmmeuedérnngamthcsame;fhonm mtilmten aumﬂmgvl buhnea liohitsd foazhitla\lrpl and anti-

Nrpf;gnglgcil;cg%sta antf?)aa/lestc%osg%?t vlwall'ﬁrp Wg%{ {)qq'ﬁ\(eﬁ ét 1 %eoﬁﬁgﬁe of
neutmﬁpwlb@cbﬁg,wﬂnblm@ dﬁo@tlsg; uwduemgﬁr mieecemgtmdrsemﬁpktohe activities.
Thus ﬁl% Ite!’n%b‘ e?na%ﬁorm a{) ivill es Fpeg?’galﬁ m(ﬁuc%s aeur%{) rpecp %?d bl%lt;aglﬁag

actlvass ais Lhcﬂme@voﬂefhlhe) odniaurﬁ semamﬂmemd eBich b:b]ogncﬁiraemlmstnameia for
The process conprises the steps of: (1) applying one
of the above conponents to the surface of a tooth, and
thereafter, (2) applying the other conponent to the
surface of the tooth, whereby the desired ion of the
ot her conponent diffuses into the dem neralized
subsurface and forns the desirable precipitate with
the ions of the first conponent, thus effecting
rem neralization of the dem neralized subsurface. The
duratlon of step (1) may be selected to allom1the
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beneficial results. In order to effect
rem neralization of the dental enanel, a therapeutic
w@ewmeni3ees the desired cations and ani ons may BET/US2007/069179
enpl oyed in the oral cavity. The anount of sol ution
exanmlca‘ﬁ&glté %omq‘nl{m%ﬁef%ap&ljrfﬁg 98BS 6L hovaRRYstnd@tlob@as and
about O. . of desired cations and about 0.001 g.
nmﬂ@?“@@@ﬁWé@ ani ons and preferably contains nore than
IMt - 1 Grreaphendesierad b&ﬁ&ﬂe%@ut@%a@k%ﬁd ro%léygactleﬁr
anions and/or |ess about 10 g of t es
pre\f@mtlve n@mrﬂSoﬁhOSaﬁweéq* of t@@gnwhiaﬁu%?db‘eﬁ@ alggpdy pvith fhe disorder as well

asthgs%slh(vﬁfih%td'ls%ﬂi%( RR R FeveRled! €SS than about 2g of the
desired cations/anions. Wile the |length of tinme of

cof@H®l bet iitiemdarhis amasandision thei weidd bﬁr‘?ﬁﬁttfﬁ@ tresgngnt.&or example,
maniridls! esutfgf i orcnreé b6 tytaxtstagdifst BEORRA AhfodeREsid BReessive,
engt e great enough to alTlow diffusion
mapwf)prmnfeonugmtrp]lﬁdcagglhgqnpgs)to@mshulg permrephidity- {I§istipgdudes chronic and
acutéj(ﬁggr@é?{ Hd d%fsgs ALASH {h%geepatﬂohglcﬁl ckaﬁ(!h’u&l\é%:cthq%dl bseltRARAmmal
ten secon I's required fusion. Each
to the disertléram qussiean dNondimsting ?ailalnelﬁs ?frd@%wdéﬁdabe eaed hgpsuinclyds
maligﬁhpe[ng b@ﬁlgq QAfbLR! n ({)nh@ul@fn%'am Fyﬂltph(g@ a8 @fahdi&N and@BhalRular, tumor
erwi se-conpatible in the oral envifonnent. The ions
(umﬁmbﬂﬂﬁﬁﬁﬁconblne prematurely in the solution to forma
?(?f lﬁlt at-fe tgms "Egﬂ " 91% @%chroﬁso r&efeh Hlsc%sérnk %%y&glgglcal
of the toot a dem neralized subsurface
condaroean mndmble thabiseypieally etramcmmzwtwnmweteé 8¢t erathnExagipdes of
canc® indiN& 12t e hor3@liddh 'too rci {}ﬁ wﬂ%fngrb?asm §alfb%niana$19|léhlﬂérﬁ1a
precipitates are pré era not col ored, and, or
More partieiar exranpées at suspratisre mc@de pagampustcgh pasicerylupg caacer (fglyding
smalpif?erlfllug%J ﬁ{er n%ﬂ %ma i E‘elltlnl‘?g Aty QH&OQ&&QO&J‘OfttﬁEelung, and squamous
process, must be non-toxic) (%
carciremy ofthelunpi Qaa@@s;f Wayerﬁeneuglebppﬁfmelm@ﬁ?qﬂé%gaﬁ%ﬂ %?ima yancer
(1nclgcﬁf?%%l 19@5tﬂal@a§&¥)ﬁf}&%§ud c%ﬁ'(.%r %Qbﬁigltcﬁ‘nat hafcdl Qﬁlcer ovarian cancer,
or | enarmnel e rem neral’i zed subsurface can be
livervauter, bladdss cenerehapais e st dabeca IR ST SUTFTH AR plgEetral
or uttﬂhr% ek QiR Al ERAIBRG caldinohBMEBRY AL [AAlchRRr, 1iSerCatdet, Bfbstate
i nthe presence of either a heavy metal ion or
canch uldral denciromyroidranees epsic s pema aikirepusi typessf kead and neck cancer,
as whiPS @Eé}n??lbl%ngaqmcmgfn@hdv; ghioR e aTodalif's Wnﬁr&bﬁ’@kNHL) small

enanel I ons "are present, the remi néralj ze

lympbpeytie (SN ntermspigtereestodel Hiwar NslLg @ﬁméﬁhaqe igiade f“él?*fse ¥¥{ks high
grad? M%Bfa?ttc'm %ﬁ%hsg%(fe IR Ho B i AN S or W8 kRl h&ﬁcl@aﬁ}gd cell

l'uoride 1on intheir respective sol utions may from

NHlg beky digeagOBHE omafils Gell yogphonaa; d\IDS-fr?lgﬁql WBehema a@tbg/a{danstrom s
Macﬁj?%ﬂﬁhrgmga% ch@ﬁ%%ﬁﬁm?ﬁc [SehBRceLhaany lyﬁﬁhé"dlash@ REkeMi (ALL);

um num ~nmanganese zinc, indium and rare earth
HairprealblP e Fhraise el basi 6 FIACAoF Rt TR g b phaproliferative
dlsoﬂdmll:’?ﬂﬁ? ta@@vélpz{&bmgrhﬁl Ja@d’ﬁ‘]efﬂ?k@ikéra?ﬁoﬂ Bss6AhbORUE plaRbibitb @8, edema
contai ns from about 005 to about 10% preferably
(suchytssbat assogiated with Bigingprersk AMCVIERT &419FOMF el di ng cal ci um
' OE@] Ed fﬁ@%rﬁ'pg%-n&p%% dothpBROME 1A ¥Go PEAREBEN Yseful in
m about 0.005 to 0.1%of a soluble indiumsalt
treatylg eawmmpﬁaﬂ&:%wa@we active tegpp s R&STH£i g a‘&h?a@ﬁ?fégem Examples
of th§19£)é’dlhb %n& @zmﬁ‘%'aﬁ‘c%r }eﬁﬂ} APRSt bR a0 tA t@RAULhd M herapeutic agents,
prefera about 19 sol ubl e phosphate salt
growh whigitery m@s@ﬁ@?@c PRSAES, 3BSels P3od iR Bistn therays 2 qtibrngiageresis
agen{Js ﬁogﬁf@gﬁ%ﬁé%ﬁ t&tfu@%@e*ﬁ%u&ndgﬂgg chf t@@éh%an@erl%ﬂﬁs #hti-HER-2

uori de salt uoride ions.
antlhoé@ma@til RE2HreibPHiFt an @i’lﬁ){ é! &E%WE |fq9Fﬂr mﬁ@%@iﬂ&?émﬁﬂt&gmm (eg.a

hydr oxyl apatite, the natural constituent of tooth

enanmel, with incorporated inggiumand fluoride ions.

Not only does this process result in remneralized
enanel, but the remneralized enanel is nore resistant

to subsequent dem neralization than was the origina
enanel . Suitable soluble fluoride and indiumsalts
include, but are not limted to sodlun1fluor|de zinc
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The many different cations and anions with which one
could remneralize tooth enanel conbine to form many

waldoBaszsnt precipitates. Mdst preferred preci pp¢BUS®07/069179
are cal ci um phosphate conmpounds with small amounts of

tyro'élﬁl‘iljlihhb[& ambith!) UDER GEGFR (ﬁﬂiﬂﬁl@ilf @l Aribthet ﬁiaftevawb_eplatglet derived
ow,. n precip ateﬁw SCl.0ose 0 0 estLrapl e .
grovrtg cr?éfrﬁqm%g 43%&% t(gwgnwfsﬁ%%%a?&?%g3"7%h“§536tgh§ele°°mb)=

inte@brisOfi@okated aaRAL@NISs RLC asBAliying thtibodies) tHachifd @®hPbi rabre $f the

Bt B 2 0, S S SR R s,

TRAtImAmom,gmaetharm@cﬁ\w anploR@hipichatieal Whinthett. hedmtinktiohethercof are also
el ﬁ ﬁtoformthelndlcated precipitate. For exanple,
‘“C%iie PdroRyaE Py form first and then react further to

f orpm t3e Cﬂ)ﬁét@x‘ﬁp&@%td%ﬂ: a@&itﬂ%usaf iekan repgls :@raaawsmnt:@mmnhlblts or
cal cium p hates; ZnN LPO_; InPO ; rare ear

prevEb B RAKER Rt SFABAS P SFRACCA TR nctude

radi REARASRS (ergarlg1 & v1 ahd R@‘lsél) dasmGhkFipetitc dg&ﬁﬁ hﬂdﬂtdﬂ]ns such as
cerium praseoadym uim Um and samri u
enzyfatin iy qeve [y ey D BT P SRy o FrepRes Qerey

gr qup4)as M'@rmnlaﬁleiage@.z aE&KIOR cmeom@gmemmn the treatment of
st ear at e; cal ci um st ear at e. zZi nc stearat e,

cancgy. Jpmple phrbepeiherareutiondesnts e éﬁt@e‘B‘Fa't"H‘@PWQé‘F%ﬁ"t“&hS

treatfifdft o@ea&@qgwwsalolf YheftRlHeMBERM apGits iR@ueUdy ARy Sents Bﬁzh as
means of two separate delivery vehic|es,

thlot@mnglq% AR c&qfﬁgqul}ﬂmldee a&yl sul{onates sHRAE RUsy e gnprosulfan and

pipobiRh; thﬁﬁltr@S sucRbs lﬁ?ﬁﬁm@f)zﬁ carb&ﬁloﬁ@ FRQIRRIOHS alﬂf uréddBa; ethylemmmes and
preCI pltate can i vered usi ng. an oral care device

b
metylelami RBHREA T REEe R VBB P R dreY P o BAsHR e
trietfi§/lehefohosHReRMMe 208 BlmEB @0 QARG atétogfink (Bfecan bullatacin and

AT A SRR VAT A AT, T
CC- s @inBlulivg frefdoradnae cdrfbldstnsan@ Bizblefi YntHoRSAARKhdsE icA@tophycins
dentlfrlce conposi tion fornul ated to .el.

t .
(particularlx srvpivahysins LaWesmor yfdn I folastatioy oga(r@amv\n(lfl U(P r?g t%e g}[nthetlc
anal6tRi84, KIvaL 1 §vype ICBe ML) MEdtherotHt Gan2ARAAS; alshebdicty ACipdaigstatin;

nitrog S 5 ARG b £ DG ahe Do SR iR Strarpygine

1fosidlﬁi'dlte ahecmraﬂﬁanﬂel, mealmanamme bm@hﬁmmﬂm n2phileh, aguaitdin,
onen& onent buffe i ntain.an

cO
pherg iR Rt oo R ARG G st O ar B
chlo&z&oét@ f&bﬁuﬁtméﬂolﬁustlﬁeﬂ dinusB@s onid-acionpdine Rhtitistice swhne the

H of 6. 5.with hosphate salt buffer ..
enedfing PRt < ool Ehed e bE B bRt b LY ST RLeagci
omefdILQEd, dQ., iAQNew abeaIizag /sl Bid 3a1103-a86)] diiemiing dsRrbing

sal.t .co nd in an or ccept abl e. veh
TR T R
chromtpHoreCand rﬂélaté@ch?@h@man ahqlisine 2800Biokio cl&8ﬁﬂpm&rs)“, ﬁclﬁlﬁfomysms

f th
s B RRE Pofr BT RO R B e SRBUST N WAV hg
carzidophiin0thrbmenycatig dhctinofydia dalmottbictn, detosibico, 6rdtzo- BJﬁb@d)]-L-
T T O T

oxoﬁ)tﬁ);éﬁ i2giyeelindadoxtiubicinsmd deckipdoxbmibican, Fﬂpﬁﬂlﬁﬂh,&es@‘l‘lﬁcm 1darublcm,

marcp poceg@%h? ?‘16%@?81?‘32 slu{qﬁzgstr}ng%n(a}pf r(? Xéf%?ﬁéﬁ%%u}imf%gi#ﬁnlé)gmﬂ@c%, olivomycins,
peplenyrds potfiatiyoin, piroraywyn, gadldrhywid, mdoruhg:rnestke@rdrllgvmidnieptozocin
tubermdtm ulge peniu np%lrl]o%pa%in,\gﬁ%{blicgnga %r%?ﬁggl%teés SHH asl?n%thg)g'e';%?e a%ﬁl ng.
ﬂuoer’adnl (G ditpplioBndcsd ambgmseﬁcé:raabhqppfedn,nnﬂﬂaitesm (ptehax'éem

sim | ar physical characterisjics, so that the two

conponents may be simultaneously delivered in the

desired predeterm ned anounts. To prepare the

dentifrice conmponent having a substantially neutral

pH a buffering agent is incorporated, which is
nornally prepared u3|ng a vehlcle mhlch contalns
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sodi um fl uoride, potassiumfluoride, sodium
nmonof | uor ophosphate, stannous fl uoride and sodi um

wo bawenexsss | cate. Sodi um fl uori de, sodi um PCT/US2007/069179
nonof | uor ophosphat e and stannous fluoride are

mmareeﬁtermeﬂe hrlalb@t kB at MitlaraBine, &Sﬂn&@apﬁc&ﬁuﬁﬁel, Thenipon, theogodnine;
ensiti zi g pota Slun1|on | wat er
pyrle 'tfkﬂ“@loeo*gge.au?ﬁa P A2 ﬁ% @%ﬁ%"’rﬁyfaf%’t“é
dldeg@ﬁiﬁﬁﬁlb lﬂﬁﬂkl(ﬂluilcllgé , @nocpeHimsS ﬁb}dii’(tllﬁlh| aﬁlﬂﬂo@ﬁls smmtaasﬂuauemme
| carpbonate an ot assi um.oxal at e
oS ERHE S B A PR SR o el Gt St et such as
amiP@iediiamide, miaatepoatate fblit aoidecmenision @ciods fidleic acid; aceglatone

dent,ifri onen s at a entration
oA PGP AN i DT BB geriene:
edatdfe; ifofdhigd) tdemeoE:\dﬁndlmqhoﬁé effonitidhs eﬂ$&n1{:—m anqitesin epothilone;

onent oral car sitions that. preve
ctog RS T oG T e T PRRErEC T r e P L iy Hiffhnsine
and &S&Bﬁocﬁﬁgmtégu&onE’ameﬁhntfdoe ripidd b 616 Bijradding, pePatteint, pNmamet;

4. 849, 213, t ent
piraiging ogasaMephs: Do ok AR Hr P AR PhEPDp s p oK
polyssetiefiaacenglex (THe Netuei Piod ety Eu@(ﬁECEDR))I,’ akoxae, ehtzoxm sizofiran;
spir(ﬁe%‘%&:ﬂ{ :teglﬂ%ﬁ?ilﬁz gclg,t P %Ec&l%go%é U'C I lﬁ% r%}hﬁf%mme Q’lchothecenes
(esp&difyRiTh-2 wamt vesitaairti Agoridsi Aiand m@u(ﬂaﬁe) bmethaedun@dmbxydatdnl&zme

mamgtg}gelgg{ll % dgliogltqq,orﬂngcﬁagﬁg péeoga SI éalcogsngfg EF mosﬁl%"Ara—C t) '
cycl&;ihaﬁphﬁmﬁlef thio@pa; decoria . o ot her® $t1calmxell{§ns:tohp/l)4arsc£qmbb @neology,

riof SIS AR R CRRSERIAL | 5y BRSNSl AL oo o

paclmeH[Nn&hbael B]mrmacentlcaBPmcsuSolﬁhmbnrg,dmnms) arhieTAX(a”s‘lERE@
doxe lgr?el %u(?%l?:éﬂ;)geﬁ,: Ar%ny% Erémcse§ gﬁﬁgaﬁgucglggng%%@ ﬁemctli}algne 6-
) thxoguemede ngdcaptopurinreboerhotxAEpldtmuakoalogskudPis cpplefireanazhipoplatin;
b out 4% 9
il ARl PRt ey BB ol S AN ey e
vinoseitliies novaytrde; tmsnp@hlcteoecfamcmestizalnmomn famirepicde; xewds;uband@sate
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metds@si Sl pickkt Rodeéds WRade BIddking WrpPdsdsant aftbet primABPHMdEIGth and

MR TR T e T
Ondﬁ1é5ﬁn49§momﬂ§ 6 696 047; U.S. 6,361, 762; U.S.

6, 350, 438; US 6 187; 261, 5

us (813447, 6111@&'1@6314 %, ‘Gé’fs ggé“m%“?de 5 @4‘%‘@%5@%“@? resulted in a
mgnfgic%ggedgﬁtgn ogrél&astgtfg&ggdrﬁéﬁ@lcss MS&;aEInﬁﬁ&adﬁQBlgulH 5S6). This was
configged by thg H@Wﬂ%ﬁ%ﬂ%%ﬂ%ﬁ{w s 3&6&%%@ o . g28ndr Concer

5,104, 644; U. S. 5,087,444; U S. 5,043,183; U. S.

4,894, 220; U.S. 4,684,517, and U. S. 4,537,778. Somne

non-limting exanples of a first conponent/conposition

and a second conponent/conposition, which can be

ei ther simultaneously or sequentially (i.e., the

second conponent follow ng the first conponent)

dellvered by mnde varlety of deV|ces and/or packages

o Y - o o o o,




Edition (Marcel Dekker, NY, 1994), pp 1625-1710.

[0003] In the case of tunor growth, angi ogenesis
wappsatxses o be crucial for the transition fronPCT/US2007/069179

hyper pl asi a to neopl asia, and for providing

Res MRMf 5 Shesd (2609)). tjaﬁlfg[s[@\g@hmngt%pgzétggsv%gm pEDtR@ments was not
ture

tuno Folkna et a
posswgf‘o*o K6 PSS g‘fﬂ (84 reUFtRRED PIIBATY (HRSF S@%iw g X’E&% JGHmEnty
How@v@vmia aﬁeﬂﬁl’s@'\h@@&r%&@d %r(od tufnefsak th\éﬁlgﬁiﬂtﬂﬁ@sn%t @ﬂmrb@ d’EGFR3
to nor ce S tunopr usua
ECDsﬁ“‘ﬁﬁi‘eé“ aﬁ%@r’a‘m CUBEY MIREPRORKEL A1 ﬁarl*ffe?r ﬁfeémzfﬂ 595%61 ip an
equibdlg® bREk & he@t=61d Dihen EOnpalcd®d $ESFRBIECDO the di stance

fron1 vallable caplllawé beds, and |t can stay
Wistorirtanplysit fdhe epfrear imen ndispied WL o Rsimariy

affe@mg QUnchr earsl QusOtve twamed%wmdputmm GRlakigtid rb@tes t&iw ivkegdavhidable to
angi ogeni ¢ phenotype_to activate endot

tumczféﬁlﬂssblomeéwlsmné PMRER LS EFighE heleAtment wig %\Aﬂfeép@ fl pofaffect the
strudﬁlr@ i8S bRod TRESE B1eW oh tﬁ@ﬁqrmfb 4l 0Osledl BSE SISk M vivo data, it

allow for continued gra the pri ry tu ,
was ¥h§ﬁl§%’ thas plockae Hmdshonld &y on aéﬁ&‘?ﬁ'%‘é’é U é@HhBWSo%ntI-NYPZB
treathBh QIS @rﬁrhﬁtwﬁlcl?n@ﬂuc@ &lel RnsiHGE Bfphat@k Yand Agaed) k ﬁll edlivaltntRdgee as
been(gﬁserve et ween density of

vessels in tu
VEGERSHIhEeatndt pHe VerRE etk Wopimepts ?ﬁé@@? iy ﬁeefpha@gxé%e
resulifig iyﬁpﬁﬁ‘%ﬁr ?EGBR? ggll)tttéﬂiﬁfeﬁt 1Ed/ﬁ|tﬂknieﬁm@ion al sparsé\llynﬁnglc networks
ra

. d
lmed]_@rdjlvgeai‘fg&ap(pfgglg)lymm%%fﬁ s A I\eh&z té?atminé,r?@ élfe other hand led to the

deveﬁfb&ewsﬂéﬁveéé&%a pocifhﬁoﬂﬁcﬁﬁécslﬁeaw&ﬁrﬁ@@niﬂﬂmc cells. These
control the an

aitreggppes 1r01et ppit LFte G NAE TS BT A S EB  e) receptor
activaBGTS biit@su IbfiSgsfun e fdﬁ&ldﬁ@lﬁty bahediae veGra bikdyl tTueke rablts also

enesi s sti.mul ators. and i nhj ors (Fol knan Nat
dem g B C5E X E PR D G, ANt G
lym}ﬂlﬁﬂgecﬁgeﬁéilst(h@ﬁreﬂﬁt H&t/e’i@@& calnet a8 R0 Bt thdt @ nfiotrp hdso\d@&Silpts more

esti mat at 90% of deaths fromsolid
estat{%# {*&Hweéseémﬁ%@?&&ue Cel | 127, 679-695 (2006)).
Th ¢0133IP! eweRlso @@glst tgﬁetéfﬁiéﬁbsif aﬁaﬁmbﬁvghqma&.cawsﬁ :’ﬁilrﬁﬁorﬁf and
i stinct steslncumg etachpent ,of tu e

thereff?fs ﬁ?‘{lli‘?ée“bﬁouf%é‘# © fsHipsis: R8P B VBT SR e P
funclidHaPintrtoRbaL Iy fpRdticH{Fpe: 8/)955£iea1n1c@1€ dsckak aM@S&}ulat@l'jf aamglncal to

of tunD cells in secondary sjtes.
deter?re@%m%ﬁaopw% IpfEpeoTs ‘TSJ‘PﬁS?“y f%%*O%AE% VgL, f*wa@fe likely
to reprla&nt a/miﬂﬂl&“ﬁdcﬁowm}fdﬂf)taﬂyrhphams p&fulatiopn (Hati&ﬁl tt dl.OMoRInlaging 1, 9-15
|on O u n, can

00 a8t ST PosD Rl sfaer PG R R E SOr P appiEfypctiona
vessélqui‘bhnﬂ@eﬁve Siffedagt sem&ivitl K- B ack ew@tqartmgamsﬁ bfblocking

Nepd b foimmalion el b Gy BRI S AT sedyhed i FRion of

funcﬁc&ial Tes@lsOhere By Mo Xirsdtly ligkiny feRatdtConamselympiigias with the observed
qulunors, recent experinental studies and
reugF?h?E%%ﬁ?ﬂbloglcal reports (reviewed in Achen et a
Br [@13@RNCerindH4, t@%@ﬂﬁbn thel&ﬁ&qa&ﬁé)ofaﬁahch@thH&&myn{ﬁame the

e TARIIEEY By kb 1 G "G eaHoDr DS f Dt oot

tumoS Bé]&&ﬁcou?ﬁhﬁﬁ‘&r adpartiag hem thet bt vis the tingMatsdd 0 YRS it represents one of

tar I n hatics and npha e e
the ea@%ﬂ% §ePy! ﬂéﬁé@%gﬂn@%ﬁa&f é%é“clte&nﬁ g&iﬂ?a gt %Or?egf% R, as
predided eA 0PNt trélﬁméha FEGtﬂt’ed nfed éddyasits, devhib@ien LN AR etastasis,

consR G Mo B Ehrisp s oo RHER i Mo Do Mo &

famly, is one of the best studi ed nedi ators of

| ynphati c devel opnment. Overgxpression of VEG-C in
tunor cells was shown to pronote tunor-associated

| ynphangi ogenesi s, resulting in enhanced netastasis to
regi onal |ynph nodes (Karpanen et al., Faseb /20,

1462- 1472 (2001); Mandriota et al. EMBQJ 20, 672-682
(2001) Skobe et aI hbt N@d 7 192-198 (2001)
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| ynphatic systens. Honbzygous Nrp2 nutants show a

severe reduction of small |ynphatic vessels and
w@eamslihzmes es prenatally (Yuan et al., Devel opneet/usf97/069179

4797- 4806 (2002)). Furthernore, thedramatic and

cons%‘?@i’lf WARkGddnes Ma vmmbmsegi@s@ﬁismsgeﬁumcmg msmatyg@pgrplasia and

mutant mce | s enhanced l.oss [
lncrqaé%@d:lehgew 6f camer pedl T EmAbRodey CoPuRasH- s ffﬂwm 6o R065-8075
(200891 IThlﬁCﬂz@ w%%huﬁ/évﬂgnce @@5’%1@5@301’(&121@1@3}/)&h1dh0%}4@g Nrpg2heads to a
role Nrp2 in nodul ati adul t vascul ar. and . .. .
reduﬁwﬁﬁtn%mal BrgHymPieS. s ?egygﬁgwswwelﬁiﬁf’g@%&?@g %
metddAkOPWess bR NPSe Pavay shiedrtmasdt racel | ul ar domai ns
that are not known to have any enzymatic or signaling

actYRs gya metastgsisdangelon nr oposed that Nrps function to
enhersss VEﬁ%rRersum@lch@gthwgleBﬁl&@@hd@g rdpb@@nﬁmvgﬁ?ssm ofVEGFC

tor (Favier et al
and gﬁGfE% e@‘p_elatgwgl? g)'nph B RGIR5HA1S |a9d dlgtélﬁné%tﬁtasxg Hba num er of human
cance@ bR rdvic@@B 6h SthokbiF 2L, MARDELRSII0NLH@; SBkel @GR, Faseb J
endot helial cell behavior in vitro_and, j

2002( BHHEP, élﬂ@,élp@t aly 2004, sup% Hpwgvst, dhere ig ﬁ}gllteq_lggﬁmitﬁfelated to Nrp2
expreRA M itFRMHET to@letdtasis. BEQRAAinka A bR BBer MiHBk)wveen Nrp2

However, recent reports have sugges er nat e
OO P PSRN e (P PP EHE T BT @g@b% ﬁ@e‘iﬁ?ﬁhff” Gfophys Res
ComWe 84, 80£ALDR80 107 FUkEITRPANQ UTin Chkta€ RésOID, §81-390¢200a))@nd lung cancer

wosgiet el Coll (60 Mgt (et Pl B8 o,

It w3 arly 200d Yhat M@ Gvas bxpdssed ad high@lleveRebmn@af&l to their respective control

48848- 48860 Q0 [.0010 VEG- [izin
tissugh PP %ga@&ﬂb 5@@%%%&?45%%%@%0{7% a1 gt o ce!
carcinBi¥®md@loma] papi@sryithyréid dﬁc1m)rﬁ£ar(thmrEﬂingaiuctaMEmﬂcacinoma of the

W TR
metR6tid @3dpsdNP9 ekgOQh wabhbteyts vektadduciignogier ReJSe metastatic group in

56:921-924 s nhibit. intra
mosc sy BLE I trserd B unt it et bt RETEH Slrapupral
lymphdadidgen&ils thdt furdeiore Qélbédmaﬂoffﬂhtedﬂv&h Qﬁnpﬁho@dﬁ%@tams (Achen etal,

o 19854 G g S ERRS L OIS0 A RSB w8

disciiskel ekﬁe&aﬁdi’(ﬁhﬁncﬁlfgstawmp&teﬁmﬂemaﬂlt@humanmanamuilﬂaaf varlety of tumor
neovascul ar di sorders. Such anti bodi es are descri bed,

WPtor exanple, in EP 817,648 published January 14, 1998;
ango13s] V@ﬁ/ cﬁ&ﬁlﬁ;ionaﬂié dMW08 1AL 3 B2reinaal Preputibddiis the @xamples below

tober e . of ant . bodi, es
ShovE A0 B IS MU DAY 5 R AR i evidence
that Nﬁﬂbﬂld’)}faﬁ:ﬂ tBRdui ﬁﬂiﬂtl@le(ﬁ’&emtsh@ frRpingzedhdieing VO.GFrre@ptor activation and

mecl{gﬁ{ﬁ%‘:’t ée%pgn? l&é@% recﬁ%@%@@g&%ﬁt@oﬁg@q E@%ﬁggnklrpfﬁ%clﬁon using

anti-NFp2E sdsi @it @ dranfatidrRidyction gOV BGFC |1rldl]¢eﬂaj/mlb}rah@b@nés®sr in adult mice.
treating varjous cancer .indicati

This e e I BB GRS PR BT Ay BB Argesopgent o
funchKfRmphdids. dBRes daoedlond ©ith aabap bENr2rxpredivg ied mahbe;r of human

e 5 R P e, B
95 Pr&fdiidn2@Q6:)-Nrp SUNVBIR OF THE INVENTICN [0012] The

pr i nyention is based t le i n
o JER hent Hie pisBtm Erh o gt s oo g ReS D i Ry 2 antbodies
Exed‘l[imﬁfrde%d;bfo@ Gdtlefdfin @atibbekyard desdtp@in Mras déthis inahd @iloveidg sections.
this antibody indicate thatNrp2 plays a role in
nmodul ating | ynphatic endothelial cell (LEC) mgration,
and that its function extends beyond its previously
assigned rol e as an enhancegr; of VEGF receptor
activation. In addition, the results denonstrate that
bl ocking Nrp2 leads to an inhibition of
| ynphangi ogenesi s and a dramatic reduction in |ynph
node and di stal organ netastasis.[0013] In one aspect,
the |nvent|on concerns a nethod for |nh|b|t|ng

1 . o, . S




cancer, vulval cancer, thyroid cancer, hepatic

carci noma and various types of head and neck cancer,
w®2eel1#36bynphoma, chronic | ynphocytic | eukem ap€12k3on7/069179

acute | ynphobl astic | eukemia (ALL); Hairy cel

| eyyezg)a; AhH.OIMPO aANRURDhRSEEGed BIHEARINRP2 antlgen derwed from a
post - transplant | ynmphaopraol i ferative disorder

maﬂﬁ%@? FREFiey idelgrell i stieret Bt TS BERE? ed{‘\)ﬁei’?ﬁ . NI rom
otheP hﬁklemtcp 8 5urirRAGIR (@my @m@o% bi&d g Ak Parded amrgsn BRONRP2
gsls yndr one. a$0019 I n é%ﬁ er enbodi e
antigeng EpIN VERIQOHS K Enafian %Pé?‘%sdf‘@’obef‘% ¢ gartwalpsoura?fs |I% pihffg
embOdimkmy 18 aeedd iOploiddh BlcomBiRante g kade irg\vimRhgmte(Nikhods known
smal | Iynphocytlc (SL) NHL; internediate
inthgatge/ fol i cul ar NHL; internediate grade diffuse NHL:
hl thsy] ad eThJHHHB&:E}' sals@técpwmlﬂemmyqiavegar mlérmwmllglbaﬂmg@fﬁmty

h grade snall non-cleaved cel |l NHL;

for tm @BB% %mm Fosrgrantpde; 8@|arltﬂ?°9hﬁﬁbﬁﬁld hNBBéWﬂt&aé‘tdéalue of no more than
abodﬂsmmmf%ra@pﬁ’o MélcdRnsbad Nind1, WREHOQ Ipedaetht 1 Rflindre th4AQBOt 500pM.

Wthout limtation, the Nr 2 ant agoni st can he an
Antifogyi afprB% gy tbe Blg)tavmnqdrpéqa&mfi@@ plasmpn lfqﬁcblgg:eé)ﬁ assay (such as the
BIABHH hsshY R218scBdd iR @Qmﬁ@es) SdAGyinéBnkell @hmecabRHRt assay (ELISA); and
ant i bodi es YW8. 4. 2, YW58.4.2. 36, YWL26.20, and
compgtitighates (@ARIpSh iffEamPleuch as affinity matured
varppqilys t Re6aRSE antib&f2ddy ﬂerguaemmﬁer%gm%m achb«ey assays, e.g., in

i nvention concerns an anti-Np2B anti ISI;%
ordef FeevRlge s efffgrivmnessiagmthe@paittin. JuahiaaByerrs Efﬁ’i“@'ﬁ guiep¢depend on
the Y\%ﬁtaaﬁtlgéﬂtah@ %@éﬁd&ﬁds@ %r% ahﬁwayt PeangI QURL IR S I$UVE© ifMibition

ra ment or _varian

assay Eﬁérdé%sflbe[domﬂlz]EXfirﬁply%lfe'loaﬁoW@f C%J%é@t‘ inhilidon; W@%ﬁaf ggferibed in
WOR9NGE 2N for @ﬂmﬁb |ahﬁl§d€l§iﬁe1§kﬂﬂér@ eclMi1a5 OBEkiSiy A BT ah@@dfﬁplemem-

and/or |lig chai n variabl e regi on sequences of
med@@dzwot%wlta(@%@%@m (Ut Pageat 5> Lhiape 6%0“15[1‘6%3?3’ q*H@mampOleSlS

assal 4 \&WDBR/fgeY her concerns a conposition conprising an
anti body of any one of clains 33-38, in adm xture with

a Ok c el peenifer andhodiss abick bedie ¢ paticylaygpiigpe pithg antigen of

interedd! 4 Jaﬁﬁne%%ggiocklﬁg@say@mms QM JGOMER N 3nfbodies, A Laboratory Manual,
Cbkf$arnaceut|cal osition for the ereventlon or

REBE arhor b‘fbofﬂlﬁ'fbr dirlgwiand Pavie a1 ihgambe eroeetd ve

Alteﬁm?w]} eﬂtopa&afﬂ! pge@ngs@g@nbéa iniCRaRp 4L @1@95)\4& BI¥Y X hem. 270:1388-
139{)ﬁar maceuti ca accep table carrier. In Ot er asp ects,

@ herppeprmed ip %ﬁ‘ﬁ’@é%e Nélefhﬁrﬁbe ipegydrindsia epitpe afs'etereﬁt t he

Pr BBt o INFERL AR B T i RNV URBRAIS PBage ARG ai3e
use of Nrp2 antagonists, such as anti-Nrp2 anti bodies

in[PH2Ahe ragueipradsmbedimentethe srirNRBE antipepies #ip sakesteddiiag a
umq@ﬂ)lglge W 'BEQ\I T%agﬂﬁc%\ﬁv@@n{:%f Sﬁitlgalt'iE §nt§oody phage

aracterlza ion of Anti-N
11brarleblraé%iecmsalgie&rﬂn@mééﬁaplatﬁoﬂeveeﬁ %ffmﬁnh@wr@g@deﬁmbwriable
domNnd %mpﬁ& 8t potpebtRieMMving N BRrERLL ARSHIE 8BNS seldcBDn dFlehnfiiate
assay denonstrating binding of Anti-Nrp2B to hNrp2 ECD
antitopljep el high allingy jo tanset NI Epizero A inRlation Oﬁmﬁﬁéef(fﬂ anfiagies.
Ci f[GicB?) BME;15%@Ehefbl¥£§§'dls’§f;9n(e%8§‘ca§%ls' g )for‘%&a&\ €, in

domai ns 8— (open circles). (C Bl ocking of

WOW@@'@PH’Q&M@DP@HNP@ BP3Anti - Nrp2B. | ncreasi ng

W‘E T8 nlnhgrﬁ@%s\ﬁ?c[gﬂg %mbw;%@%n%g c;i“(I b %er@rﬁé nﬁgﬁg‘%q{he solvent

accessdd¢ g/ op hghmdweew e@lsﬂmn@m ah{dagitoael CRBd AN VbR ariptNg dtfr@am
b

S B e o L O A S M S SR o

embwmenthgt may bRippeferihe 'Ar&elilerath@& an(tlEdeBIbm‘rm kﬂgm@@tngewa@ms in
binding to LECs. LEC were incubated with conditioned
medi a cont ai ni ng Sema3F fusegl to al kal i ne phosphat ase
(AP) (REF), in the presence or absence of Anti- Nrp2B.
AP activity derived form bound Sema3F- AP was det ect ed
colorimetrically with same devel opnent tinmes. No
bi ndi ng was observed with AP (left panel). Anti-Nrp2B
d|d not block SenaSF blndlng to LECs (n1dd|e panels)

Y. P - o o ey




LEC mgration in response to 20ng/m HG- in the

presence or absence of Anti-Nrp2B (50 ng/m) or VEGFR3
wWESDS(15865g/ M ). N=6 for each condition. (C) \VeCBR2007/069179

phosphoryl ation level in LECs detected by ELISA assay

CDREA OBRENLhPOBRES 16 Pk arsﬁ@l%gi&fal)e& HyQh@dtin@positions in CDRL3 and

o e e L S e 1 CSOTERRL 308

cnm&smaosﬁngmmmrw p2B (10 ng/m) or VEGFR3 ECD (10
to i nduce the phosp hoﬁélatlon of VEGF

for[0 th cdhbip Qfﬁ““l\?EEFWbB @6%?3}’i’lbﬁtgF'2fFPt‘1’d§¢2H§|°"ﬁ"iPle having

muta@i@“ int WeREBerlt a!:cegmé Md)or higBBt@Rre %BJlﬁonW@ﬁCERHml ¢hrRRNhdy
ferent fromthe VEG-C stinulation at 200n 8
%L \?@f CDRL3.

CDRéBn Snsthenlilryry ca bagengaishhaving HEophiGH - 6F
These RHHEE P Y1sh E@lﬁ‘sgﬁ M co Cﬁlﬁ’ctﬂsﬁ Q/ltﬂgéd]'ﬂ otif toVlefdrite binrs of demred

QJantlflcatlon of ration in response,

affingliseynEes §EaRIT Gficrage et Yot efielefsioasthae St o pinding t
atar tdht]gTUﬁ Qtaﬁhl( chin m‘z@g’ aanc% réﬁﬁ%ﬂﬁtoﬁmdpﬁl@ummavy chain binders for
|

cant reductions in mgrati.on were noted at

furthsori@gsndmof ecteapmErsheA I KA I8 VEGFRS ECD

I@l&g Ex‘rEfBFabBaﬁ BbraSRE G8REH byl D1BxiRkidR dAd kiRl fifino 8dids with
e Each experinent was rep eated a m ni mum

of
varwmhmeo agihein the(CE;RI@Geglpn pbhe sarlahleg%&l@ of thepljeyy Ghain sequence. The

rcsuf?ﬁg [1@1%1%/%% i phnaRNR LA dPleqhdhbB! wheEH R Gedlefi®. diversity is
YVE-1 staining (left colum - red) |abeling

pnmlalylm‘hﬁlﬁ ic@ﬁlml‘(l%?" aftthd hrWoChe i seeBcol um - green) and
i(lﬂ\\'ﬁ 3?4 onBadpb8, tﬁ&brb@ﬁ@&&d’tmn R dohBY of EREmARLE aRdibody

t nouse. 27si gnal does not co-localize
4D5 mctuhno@w@el sequghes] of ghe| fgﬂmwarki ainynq ggidsiof the humanyeed antibedy 405

sequuLCQZFI%E bW 0 lbehfry @m&a@ 5%’ subStitlifondF 8t l%s?&ﬁﬁﬁes%-t] bﬂ)a\rbf the heavy

rostromal core he intestinal vil

chaipivithiaminp laeids snepded fp g %fé? prdampet. Tt be PEK °PF'P‘1 %?h‘ﬁ Hsed to
encolag g Feg 'i:aﬂgﬁttamach@ Arle0Gy B dTaikete i)cuftfégs SA 08@InpReesn

lze wmth LYVE-I positive hatic vessels
ohgcmupipcﬁgietsﬂémmugqfwlfgre%eanm@re%e. sawarutwwmgfl%ﬁs Hiersgauence (DVK);. In

somé %lgcﬂm@?ﬁso£ Mbr&?lli Se Lo ELROR SLRYiduck B3- lﬁiarvﬂﬂgan{\h@a?clds
taining 1s also seen i'n |ynphatic vessels wt

encog@;bh)}qbog}uﬁﬂ{gnd MNE leodRaBts aﬁa @gangtleacpfﬁp ﬁﬁgc@aﬂe%léle éq:t gglt is useful for
crea%?ggﬂesg @ub%t't‘tﬁ@cfns ‘E&Hor?ses 8 %ﬂ%ﬁ! (ﬁﬁ()){(f\ﬁ\t[@l [}ﬁﬁloﬁh@mrﬁwdﬁnent a
not show any al . areas are shown at@?ﬁ%@

librafbeig Alefted b SUSHORRION quagréf@ues %& aPQa iy amina-aciqsenged th
DVE and NNk (Qdcu[ Qa28}; efdnq:w & a7 olid¥lb e MNP 2Bk e BluBEMLfor @&tihg these

In a reduction of 8 nmetastasis in the 6? %4 tu ?D de set
subskiygens, co@p()lsembg ﬁecﬁxalﬁaﬁl( V)5 G}Iﬁg{)g H%é]ﬁﬁ@lqua@gle an ¢ligapycleotide se
that [EQQ&M fal dﬂ%né‘ﬂ\@ée}éﬁﬁ‘s@tﬁﬁh@d@mpﬁﬁﬁs [1i2Y sSqdéﬁdeE(Nﬂ’ﬁﬁge d)tﬁe\ﬂfeihﬁlples of

i.p. Wth Anti - Nrp2B Qr co

sultaawtqhswylewééeque%? %a“rbégétﬁ%‘a“‘%@r?yﬂ%f"%\]&é' B q‘Zé"”&’F“’"i%‘éﬁﬁ?éh

criteARHesVided helemed t hroughout the study. (B)
Quantification by visual inspection of the nu

met @48kt i cinmeetheresbpdimentudigfercst (CIHET dasisghre Aﬂweg erffﬁ%e high
afﬁn?t? SRLEY aRNb r@%la%e bu(a@)s fREPY LSO BF Bliloy&. |T'H@9ﬁ§e @ffledgma @S CDRH3
om cont r ol é and Anti-Nrp2
gencggi¢dyia this librarp (}fsl 1v$ér1 apigpagide a't*muglbkeﬂgtbs itsesp f%?fP th? can also be
genth&htHSC{ﬁ&e%l?Qaﬁ/ SNdxbhifdd B e NS 1 19K /Ot @Rlon sets, as well as more
ar ehi in white to facilitate visualization.
lm“@ﬁﬂWEﬁmGﬂgi%@ﬁﬁpdﬁﬁﬂmﬂender|ngs of representative
t RIPG aHEC@?J—]@t IIﬁc designs of CDR-
QR o Y ‘
H1 ang é@tde\@rsaws fpéllogf theTyyategy,of tARgEfiNg to Mirpi @aquwﬁmb%?%fawem“ﬂ as
section (top inset) and the cross section (bottom
insert) are indicated by thegblack and red dotted
i nes respectively. This analysis confirns that nost
nodul es are on the surface of lungs. (F)
Quantification of the nunber of netastatic nodul es per
lung by Mcro-CT analysis of the lungs. (G FACS
anaIyS|s of Nrp2 Ievels on the surface of |n V|tro

LI i - Y



anti body or Ant-Nrp2B. Vessel density was determ ned
from6 representative i mages from each of 6 tunors per
w@reaap43eeval uated for nmean pi xel nunber by | mapedUs10€)/069179
Representati ve nages of PECAM | stained vessels (top
descFiBa)witHodiffodEo théd fadud @t diveidh aldrCclv@BS@ltdhed 18 HelhLurantiversity
bottomrows) in C6 tunors treated with control
than peavioR €RPi80) ef t col urm), VEGFR3 ECD (i ddl e col urm) or

t[mdm P2 ByrUivelR inlcObRIAN)multlNE IR AartbLRfstRdel bdpaftely with
m ddl e row are dj splayed in the bottaomrow at

dlffemn@}ré%thha“jm nf dhep |ceﬂbm<t§}aﬁrlrrt o dinders opregaatigqngr Thaaytiple

libraBiEAAA be péed! ampcr}eﬂ luGing mnts@;rpoersa@d%ﬁm YRBDRIiofl CsEhd Methds as
to the right of these images. (D) LYVE-1 staine

describire TP EAIATD RFIBY: MRl OB APITHRRISS mep 8¢ erpipyed. For

exanipd) %he‘:")arlla%nviﬁﬁﬂ\%g s&ﬁnéjé}ytafkei(ﬂd@ﬁd/ﬁ%tsoﬂa f(ﬂl'ﬂ)dle&jﬂysdlrﬂ-ng for a tag that
&Fbrvest denonstrate Sf%&}lon
may

eawEnson tie fisiep Apivecptide @gcﬂaﬂt Jpeiapd Brllerrng‘i’w e Oty target

bomraaa &18) AldeiRB R Sibratiad QS bE &rdll KikCort Arddl EBMhMN oM Surface, the
e shown to the left. Error Hdr;s represent standard

elute@rb}rtslprsafe t{:qﬁléorﬁgldﬁmgg%léﬁl@ Hgse i Wreﬁlwgcegtratlons of target

antigoht UthngQ@nﬂJhﬁﬁ@dmﬂﬂHlfﬂéﬁﬁtﬂot‘tﬁlgln&t@df gduads tomBimization of selection
functional tunor |ynphatic ve

S s and le
of onfy pigh! yrerprﬁ%rdasgwgre afrbprpwé%pfrar %‘?E spﬂr% ﬁ%&édl?fe;in@l§h affinity
clon&0l ystyrene fl uorescent mcro-beads (green) are seen
exclusively in_ ly atic vessel s _| abel ed by LYVE-I
(r étioThrt el%flgb ﬁifrngwngrnﬂar for Peitast QRS ratissy ca"ﬂrrerSOA%i%bfaom the

librafés2 & ith RinAdivershiawRe |f/Hb |rék|%rdem9§ Jdg&ﬁ?dc? Bbduf 1810 (8l and
Anti - Nr Btreatrrent results in a reduction of evans

allowgpg ot diveres preyjdep Pronsiysh affiaiosgeies: (B izrpLgrapesyit

d:ffetrelﬁf@ﬁé,of ARels B AR I (e diifilih ® DVIKNorINWIOtpk &R for isolation of binders
atics wth in these treated tunors. (E) Percent

that @Fyngﬁ“l’ el Lerchit ERtOBENES 2CBAT AW - gal expressing C6

t UWSZ?el | 5 18 bM@erré Risted EBR1URY0BIS 1ih L& as tdé‘s@HISed above, it has been
| antation in the ears of control (black)

dlscqb(ﬁreri 1t Pt rrleralteéaﬂlrer deproygddy pfOArﬂlralmrI&zaiﬂrersgmrh% fight chain.

nghf asull ctl&rgnp cfGhRY mocﬁls ambbdidbnt @f foRekd & c@rItIN em%l&ld position 28
7 ani mal s ger treat nent condltlon er

is ent:qdﬁ% bbgp?l{t am1[1@@,3(éq)osmog g s egcode@blkggsan@ﬁo écfl N?sﬂ@n 3H is encoded
by REW:fagfi @ Heid Pesash Sk h%ﬁé@ﬁﬁ@rw( Amind &l bYMRInIXs encoded by THT;
HG- UL33A and B. GeneChip m croarray data for Nrp2
optlcgﬁlbf R 36 Pesiti 3dds er@ egll',)y A% dp i appino acid position 50 is
enco@&ﬂﬂm Gl Rid RbitioN ST ABhedagsl £nd; a[?ﬁ%EtrJn'aﬁyS ld%oaa@ﬂ position

ead and neck: sgyannus cell carcinom

53 ‘Sr?a?Pé‘F‘e'éDs M 1p SRELe atmige addprsEigp &t rfcﬁraodeéjw TMJrqrérRT or both;

amms lsbla padicbnmalid glad bgr@mcmn& e@)d poSibAed lstemwéu sl RO, ammo acid
pillary throid carcinom , and nor n;?'? br east
)=

and
POS“H@ éls sngeded Py BT n@"doqrerfarmda%waea? BicAeAtad PEY W Teg iR G or both.
daj@pg} Nt 1heRies eRAbSIiRAR, apl@JrérﬁIBF librkrRQ 34th dﬁeﬁ%@ dJ@RHl

Am no acid sequences of anti-Nrp2B anti body
CDRER Y (BEHS regialis isuenerpiedghighie smbqdynes|diversify i CRRH3 A&ﬁeﬁaated
usin ira‘ilre %%%@0@3 RBbhs EHH ﬁlaﬁg ﬁ%érh? 0o Wis 282 207 X0 or NNS.

a ment 036]. Frgur gnment of anti-Nrp2A
Libragigs r%d)agrbfwd zsngzndln Htohémplﬁotrﬂar r"gmoelewr%rgﬁn@@a%ﬁ gan be

pooldll th forRUNBRseK ! 1BRMYE NOR 1iblA8SotihiEbiBbtdEndhd canNe IsSidaRBhin @ karget
anti - NrEZA anti body YWL26.20 heavy chain varjaple

bound éhaglif @airéwéﬂée%r% mi4 5§k OT(Y §an o tifsened for %&ﬁé‘ﬁt@d affinity
usind @Q@ﬁ]assﬁ}r@ moﬁE@Hﬁ@llty Fie @10n6s chn bgﬁ%n&ﬂ@aﬁﬁ&'tﬁe d%ﬁlre\f%et antigens

axis receptors' levels on the urface of ip vitro
as well asiothepppn antigansg Tgﬂsg pIS 1Qy W%F NRRH, wlgewlmn be screened

VEGFR2 ad VEGFR3 on cul tured LECs. [0039] Suppl enent al
Figure 2. Anti-Nrp2B does ngf bl ock VEG- | 65-induced
mgration. (A-B) Quantification of HUVEC (A) and LEC

(B) mgrating in response to 200ng/m of VEG- for 18

hours in the presence or absence of Anti-Npl B

Anti-Nrp2 B (50 ng/m) or both antibodies (50 ng/mnm).

p<0 05 Error bars represent standard error of the

~NN AT T 1 —~c r 1 o



Nrp2 i mmunohi stochem stry. | nmage shows a phage-derived
cl one that recognized Nrp2 that works in | HC on fresh

wo p@zamesect i ons. Nrp2 protein expression is sPOT/Us200t/@59179
Nrp2 expression as seen using in situ hybridization

for a{fﬂ}?ﬂl secﬁutl@h b:ndlh% WorRfEtifich EPA-23a9 of $3Pdopetitidhi aSsay. High afﬁmty

antib was subsequent|ly used for |IHC on fresh rqé

bmd@raﬁ@rbes@&a@qdcfw the Bban e 4ne ef FPdoREg B cRared P SeHRdragpYe-

Th Eﬂﬁ% LdBReSd ofBed RFabfibddila JPEREN Ak ehtdn high yield in
i rSICN DefF%ltlons [ 0042] f%e terns Q%E§§%DI|Ing

Cd“WMRP or "Nrp" are used interchangeably and refer

c 0| 61%9’ | VQLIXOI‘LQGIH&H{I%’(S' {t Pna§‘ bé NRRhble N dRhdrate 11brarles with a greater
neuropi | i n- NRP and their isoforns

divengigy indengths 0§§D 3 @?glq:;!e of Wﬂ%@sﬁt Bav pe dgsirgjle to (gzlﬁgﬁﬁ libraries with
CDR@BQQ%T&%%angQTg%JOW;Lab%g& toh@ﬁfn%' a'cfdg]s are 120 to 130 kDa

non-tyrosine ki nase receptors. There are multi
NR[F01I55hnd INgiPaffinity bindess elpied o therdibrasisk ofghese P@E‘Pcbliﬂﬁﬁs are
readlé-hﬁomg’& ) bﬁétgr%@ L &k%ot[&ecléfl Qlﬁ{ulré 19?11;;@1% 'ﬁl%%eétbr‘é €an be designed
ree extracel lular domai ns "(al a2, bl and
to redlily remave aenesabiiah es ghdieas Niralgae pepteiy ?W%@ﬁﬁ?ﬂ“%ﬁeﬂ“ﬁ’ or to add
P HPRANEMA bIndi

O N o o O TR S
ﬁﬂ@@@@ﬂéhﬂbYﬁ@%ldues that formtwo disculfid bridges. The

Ol R SAPITE b A \Ph AEOHS iof CDRAGH Rl ABinEAFHIOR by RBRkaining

he ¢ portion o domain Is

varlade‘@rsgnvap’éeihaémﬁﬁu\/foa et CPRL h6HRLEgGDRE3 ikl handfes CDRHZ.
Thusaﬁﬁj %ﬁ%gé% anete%Bgcﬁhaﬁ EP(I?@IQH E@@q Egn%l%%vlm% Cﬂ—lﬂl?} l‘%rﬁ?«

1 domgi ns_ are T espons ? l'1gand bindin
creatvmmrtkm@nteh@f thedwmaniped @chnitbq)CWanumﬂe Hibrretaamine A¢iloH

t r )
o P KR 3580 ) c bR 002 1 ey .
libra@OvitGQutBtions m@m@PRHrﬂ@m siombinedriéth adibyrirosIPggng iriant CORHI

fer al Ni d

o B K BSR40 O PhOSL OB ey s
with ﬁ@wmmpmlzqdmngbqglw 48 sequsns stitirvesiat an P @cidNg mositions 9? Ag 31, 32 and

33. K @m—hﬁﬁar% B@cl@&‘t&d Wit ﬂh§§eqﬁ£r§e BXIRIMag e HAHAG 6y 4I5S Wigh variant

mbryoni ¢ ous yst em devel oprment or
aminp @i OH PN é9 aﬁtzs b’n 4 2R Ghdefevring the Prrdrearn e hePdPasBYl ar
mo £l ng WgSpRSI s and tunor metastasis. [0044]
ur opl ne I a ed bi ol ogi cal activity" or

meil1&7Ed lenlaoth&B apiéftory engrated Sromspgghiéirasien cary l@fférﬁ'ser

| |
mOdll'Vf;h'e]d g)r#ﬁgraé allitfl))a S%g’ea@'& 8’%%1 I‘O%rd ﬂrﬁggl%p Cgﬂlglgg an@(\(rqna@gléan
pr0peu@s|mbrethe eemm pit {bady . e r»hss@éq@r ed axct hiolagird ﬁctwsrﬁ assalr e

antlbeﬂf dlfnhtﬁMl p?erfTraﬁl;' FTsaabduLl%)é]&’al E&w‘ffp %‘1@55@@ of 'L‘P(hé"et\hlﬁch is at least about 10

ration, rol in adult
fold bagtar pewfigabhicyd teasfi a{boutég fprdé ggﬂer ynog‘qjmfembly at least about 50 fold better, and

soméumzpmghge a%gagﬁé kot a%otf&tagéﬁemﬁaasﬂaﬁb@%wil QR ofnln@ parent

term™antib I's used I n the broadest sense and
antibggheivithat asdy- 3F0c ovEwl, proand ST RNz ibedyi T exsferabhchas dibHyging
afﬁnft)u#olr HR%%JE 19&'19&@4 A& IO%EI 's@&%breﬁxkferzﬂg 4 @aﬁ'ﬁ@&ut 20 fold stronger
anti ies ecific anti'bodi es ec
morezrieferigblalietigdst at@ntdi Oatp Aldisensyr. prbggreHnes & aﬁtéh@ﬂ éQO qlfb%f 200 fold
stron?éhﬂhm fhe Bﬂgtng gﬁ?’nft@ e Rl P:JIQQ hgakraGhipeaty. [0046] The
erm "nonocl onal anti body"” as used herein refers to an
an{0158hy Olstgenereid teraotifody poal- ant GTMGE ABR SLid ALGRiong (e.2.

i ren
s S B0 R0 bR o B Iy eHioR th puren anibody:
Alteroativelyt orfiny add;ﬂms@rwloemq@t alieraiprp (o8 cubstifusignsat fameyyesk fegigp

may be present in mnor anounts. Monocl onal anti bodies
are highly specific, being girected 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

I ' . o n



Proc. Natl. Acad. ScL USA 81:6851-6855). [0048]
"Humani zed" fornms of non-human {e.g., nurine)

waniosheds®s are chineric anti bodi es whi ch contBETUS2007/069179
m ni mal sequence derived from non-human

residuéHYQB [iRRMbdCR in e harkit@niBRIY whet thesehrldﬂﬂﬁh Zﬁﬁnprovement in the

antibodi es are hunman |nnE£ | ob qﬁ % Elen
bindige efflgEyg) thr FURADCRVEULPTRTE o JFEPYRPPEBI species.
Exanﬁ;ﬂ@s‘ o ﬂaﬂ@w&nﬂ@egﬁ&ﬁbﬁ&&ﬂfc aédefyhenldaarde Bick Asi-chvelsnifyrtond antigen

dlrecgﬁ{thgg%allr(lé%:)] égngc}arg%fs’zﬂ 7%3? ?nrt]?rgcg B““F/ gfgct% dle%ltn ofa CDR
(Choltid &1 €198V NG/ LA, nbes;lowm)sm@ parditipate inahd Vi Vyinteafack (EP

In sone instanges, f ramewor.k
239 FERT b bersin Srr et oA PG P oG b SRy gpton
resldﬁ@rréﬁﬁ@ﬁr&ﬂ |eﬂlﬂmEHMbnh¢fﬁEd’blﬁcﬁﬁg 4GS of lﬂiﬂahhlﬁfdmrﬁhe antigen from the
humani zed ant i bodi ri se

sccoR TR P E EoreGETE A AR BU/aP 1 TP oo pfeces may b
alter@fth tOEYbodiHR@S 6 tH@lﬂkéﬂt@ﬁt $di>rﬂ:$1rrxa$f emmd;ebet sﬁlfffdlkfnt h)@dielc_l an antibody

refi ntlbod ence. ener al mani zed
mutagh%uiltgzgﬁ%r Wi p rrzﬁ ?YB% tzvg?ﬂe p elcy thglhppe&/arlg reééogltmmdues
have®B&, al@Rd. ﬂzﬁe@l@lJ Hoyvet/dd\ﬂhe waibb&hh@ard v idisprist Addmvinglhhypdrhariable

or substantially all of the hypervariable | oops
regiq@3HFa6Hd to those of a non- human i munogl obul i n and

a' |[01(5|9] su bﬂ{e&@bérﬂiriayle aéglloan:mddaewh_'lal meglté:rasmay e dhigee randomly,

human i nmupogl ob guence. . The hu
espegiy R 8?“‘8%15%“8 3oty o PR EHIbeY Tsuqhd 5 G randomly
prod RRA Lt dPhuAhts |c£mlw'}@@|li9 Bibdngd.const ant regi on (Fc),
typically that of a human i mmunogl obu

For |
del®i60} =~ e u\}@fﬁb}érocé:t:lurmfor EATBES smtaayl?g% ﬂtmgz%ca%l?cg alanine
scamﬁh%ﬁﬂﬂ@éﬁ@m?"{C@Jmméhlﬁ%ﬁ) whigs 6-‘19@)38121‘163234 36910861 I—Blféi‘ﬁﬁeaor
92) Curr .. Struct. Biol 5 33 596. &0049
more! ‘§° élétllyé%“’ﬂé‘B?ﬁ%E’é?ﬂ regifhte() Bﬁﬁepl‘"’rcg anj o ofyalgning residue(s) to
affect tHe GNEEHioR bNEE Bflind abitiivitiy thb @itig@ tramtthedREonk Mo ntal b ﬂﬁhes
manmal i an species than it has for. a honn\%%}e of th

Thosaﬁwe@é’iﬁalfiﬁ EHOR S EH HOCTReHR NS OB SESTIVE FHRF F‘gF’St‘tPtFPélS then
are r&RfRE b rd @RABNRABMer BNthd? @flyatioR 40 BiSfob e Gitels o€ albbttutidnD Tus, while
hupan antigen (i .e. has a blndln af |n|1% &5%% va“yh
the sy fog wtfﬁﬁlfc@gtaﬁé‘ﬁ“%lﬁ'tsei“e%el"ﬁ“aﬁo FosteaP gy T
muta‘ilbﬁﬁer@@ Adel n@t be é)}&ieﬁnﬁlhaﬂ (Fhém&-huthhﬁfp&i’da&ﬂdyhlﬁ OayThre Gcrdnad for
bout X N%ﬁfUt has a binding affinity for a
the“’t‘i’&‘l‘iﬂ“@bﬁ@‘”@f asdqeerBet i from a second nonhuman
mll an 1$R8GIESnMYE stdrbwidt a écﬁ@e&&at@@ﬁiﬂ)ﬁtltﬁﬁbﬂfsﬁb%s thdse shown
| east about 500 fold, or at |east about ﬁo %
belowa% thethgaging af SPfered HgSUFiaPR; tli/wﬂb%ubftﬁgﬂqﬁla FRapft in-a charige in

biol®{thi L8ty (FBSridALLiASInI aRaNAGRubatk D erdygd adenbRinalBy "@Emplary
the various types of anti odles qiﬁgeflng% above, . but
subsw@qr@r%heyfoligwag Frbikeettias BttherdepraifehPANY MIBATFRCT B EBHP A
classes @R iRRIIGEEA and ABbidaedyschaghaunt " or "anti body vari ant”
refers to an am no aci d sequence variant of the
speci es- dependent anti body wherein one or nore of the
Prefé ¥ Rébsaatichsr €si dues of the speci es-dependent anti body
have been nodified. Such nmutants necessarily have | ess
than 10Q%@&RauUence pxegpbhty or sim T ariftprefadrddn t he
speci eg- dependent |anti body. In a preferfred enbodijnent,
the ant|if&dY nut antsumiitdiiohave an ami no |swbgditseguence
havi ng [at | east 7%% am no acid sequencq identity |or
simlarlifly(ay th thealamuyie aci d sequence vaf either the
heavy qr |ight chain variable domain off the
speci es- dependent anti body, nore preferably at | east
80% nore preferably at |east 85% nore preferably at
| east 90% and nost preferably at |least 95% Ildentity
or simlarity with respect to this sequence is defined
herein a s the percentage of am no acid residues in
t he candi date sequence that are identical (Le sane
residue) or simlar (i.e. amno acid residue fromthe
same group based on common side-chain properties, see




According to the nethods used in this invention,
am no acid positions assigned to CDRs and FRs nay be
waledosnedemccor di ng to Kabat (Sequences of ProteCTESDNT/069179
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I N$0BF2TES, EWh mré fuestGIRl R OdINEatiSRSn 8Riantbad s ®ldgicaproperties are

secofg e by G

nég s'u gkijutmpf.l

i ned

i e BN P Bl gy

intagwing (a)

the sBGaQE df g bylypdpade xkbTRE &, thmmadbstimmhme@(ammem a sheet or

hehcﬁb@f‘f‘}%ﬁ@“i@gé

the h

° ghELH

55

RPRLT s maFRIgH

POSI

%I?e targfat sate or (c) the

bulk3Bthe 4Qe cllad) 3oturdlsy ws@tinfesidie are'dadannsetdups bised en ¢ormmpn side-

set

chanéﬁre

represe

nt all

A set of

for exanpl e,
i ncl ydi ng sequences t hat
possi bl e conbi nati ons of nucl eoti de

triplets provided by the codon set and that w ||

encode the desired group of am no acids.

A st anda

of different nucleotide triplet sequences used to
Bdedesi red variant anino acids.
ol i gonucl eoti des can be synt hesi zed,
solid phase synthesis,

by

rd

formof codon designation is that of the |UB code,

which is knomn in the art and descri bed herein.
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antigen binding specificity to the anti body. However,

even a single variable domain (or half of anFv
w@ommpnimsng only three CDRs specific for an ant@mes’007/069179

has the ability to recogni ze and bind anti gen,

al (hayaRpiesiahdntudhe, et @WeTalab i ty than the entire
bi n |ng S|te [0057] The *Fab" fragnent contains a

vaph)aRhital BRFofARs tydnder, daM@he19f the light chain and a
variabl e domain and the first constant donmain (CH ) of

t hepherawyasphai:n. F(ab') 2 antibody fragnments conprise
a pair of Fab fragnents which are generally covalently
| i pedsineal 1ys,hei;r carboxy termini by hinge cysteines
between them O her chem cal couplings of antibody
f r apeiduss ditdnflesa deniawhentatiohhgy,afd; and 0058]
"Single-chain Fvll or "scFv" antibody fragnents
conprarsentithep, W phad VL domai ns of anti body, wherein
these donmins are present in a single polypeptide
Cch§@163] Genesmatdnyertdiide Fubstiotionp epll erdea! dxdlidnbiep a oempbel fese of
hes 2 $O|%§ﬁ§ hdelllnker bet ween the VH and VL donui ns,
thesg,lpsess Be< 4 e scFv to formthe desired structure

f olif1) 51| I g€eln abothélicaBodimafit, de Eiey s@witdfforseddificali®eare affinity matured
he Phar macol ogy of Monocl ona

Pl uckt h
usingyphage gk q@%G“VgP“313 Rosenburg and More eds.

Spnerser - Wﬁdl@@aancﬁlﬂ\ﬁleéﬁﬂé’s%nccﬂﬁmg aﬂﬁﬁra%iﬁ&e&ﬂaﬁ%utm{t@ﬁ5 Bllepared by
The term "di abodi es" refers to snmall  anti ?%ﬁaﬁo

a vangty offaiads v ip s agndlirgemthiods guds: P‘été“‘e

ollgcfnﬁagdfﬂ%ﬁzdﬁ&mrlsﬁ@d@ectbﬁﬁfﬁutagdﬁaém P@arm@@eﬁes@omlcasséw
connected to a light chain variab

mutaggnesis Ghan 4385t Pfa@rmwﬁmﬂmn%ﬂ"% ve@g?ﬂggrhﬁg g %“H'Pé)éi?/ “The
prefdrit@imeth®d F@Mnakh@ futdn® iakileQiYe@ad hinagnbee MEEAZL RenkeVd 985) Proc.
don& ns on %gg sane chain, the domains are forced to
Ahﬂmm Sk thAE @onplenentary domai ns of anot her chain
an (Fon%g at e to¥yaifethbaRni, e bmtbody he@nt WA1RYHaESa Sfide
descri bed nore fully in, for exanple, EP 404,097, WO
hypeg@piblg_lfglpn resilye H&sqltpiﬁ&efrn ogher EIFlbOd("}_‘@]@SSSWCP?F(S‘&ore ?\fé{l? hypervariable
regioﬁ(}"@s‘i’due&ﬂ the Pl &Q}b@%ﬂl%@bee{l QR6Rhted e, BX¥RMBSS ANto about ten
"I'i near antlbodles refers to the antibodi es descri bed
hyperYirighlpy tegien §4osEtoNs1995 Protei n Eng, 8(10):1057-1062).
Br ij@f¢7y . t@.faﬁﬁn?nﬁlb Qﬁﬂ)b@}smﬁt@ﬂmt{hs%pﬁ)v&ﬁﬂnﬁloglﬁaltp&fﬂ)@l@l@% & have
segnen s (VH CH VH-CHl) whi ch, together wth
an al@@ﬁﬁ?léﬁ@ﬁ%? havinggthieag Harerrrpen Wﬂeﬁﬁﬂl}@ﬂf’e@sﬂe'ﬁl&f Fhsaniify wigy the
amindREid I8 helic RELIHGr the BéaQP 8¢ Lidht Elﬁ—‘lﬁxr vaﬁﬁﬂlé BRIt tﬁ@ﬁhr&@ antibody, more
bi specific or nonospecific. % used her

preferghlytagage S07/m merespreler By B lG#shP "f{wmtsf praf?fqbb’oaa yeagr 9%, and most

pref@dtiy ROV S5HA8BRLy ¢ SHHRAERSIH(EQEct X AMREGendRAd JIRBA hel&s as the
of the invention), or the nucleic acids 4hat encode

percqiings gf e afitissidugstirths sdishtcsetvsrie iy e fiqeaticohtteispme Freidue) or

simi@PIRI Aafd R Bfidueardnaint s ReupHabddon thatombiBe-biid Iﬁd%ee@dé
into these seg@ences accordlng to the nmethods of  t

abovehyhihe BHENt PRIGSIY resistraterfigning e spaierces auhinfreriging gaps, it

neceygﬁﬂyCda aVAE R mmw@@@&m 9&]11&{06 iddhp! RYRCbfaStefrhishlO0- termmal ot
oteins to at ea i on of coat FOt e| n

mtergfﬁ F¥t5‘2§é’“6fdelﬁﬂ%’§e°r l@e@wns ‘Pﬁolt'éer?é'ﬂ?%§e%‘ﬁ’é°§é’“tsﬁ‘af3f ﬁ%e vygiable

domdin SHalllbk tohs@hiedR aﬂ&uﬁg @511@%: ldemay bisihingitf.act t hat | ar ge
libraries of rand ze Eroteln vari ants can

rapté8y a d’”é‘f“F‘B@rC’é’HTt]O? OF pritpofpmuipplo e b@@@&éh@éegﬁy of that

mo1etcm@¥e1£ﬂv@f$ th@pa@en& AfcH6dy Batkb@andwiak ot grbbvaftﬁlg ma{; )hvolve
| ay_ of peptide and roteln li brari has

determér@ﬁg ihl% é@dlﬂ&a f@&}f @@mfﬁawhﬁnp OBiGH gctpitisy 8?@5 éﬁt‘:ﬁoavé @@refeﬂed
ones with specific binding properties. Polyval ent
phage di splay net hods have kheen used for displaying
smal | random peptides and small proteins through
fusions to either gene Il or gene VIII of filanmentous
phage. Wells and Lowman (1992) Curr. Opin.
Struct.Biol. 3:355-362, and references cited therein.
In a nonovalent phage dlsplay, a proteln or peptlde

a o o o



preferably a filamentous bacteri ophage, such as an
mL3, fl, fd, Pf3 phage or a derivative thereof, or a

wo avbdaededs phage, such as | anbda, 21, phi SO phP@LUSBAT069179
424, 434, etc., or a derivative thereof. [0065] As

embb{:ﬁﬁgﬁ hethe 'lrﬂ/entlo§oa{ MRAtor AR HB&Sinafts RGSdphie@And Jc&feﬁffdﬁ'mt ¥inding
position of an am no acid residue_ in the vari abl

affing g3 ghrmEeniSHE HOIRF) OB AT el O B O & Y plibody mutants

selectfrdAPEYs 1ﬁiflal%&‘éér%9o;bioﬁﬂly%ﬂbﬁé‘tm% ot firther biological activity
deterni ned, based on structure, ensenble of stru %J
ffg}! %@E useful, e.g.

assaygriel PRI the aniehory, B igries) Srith epkanca s REA THHY 2 1P

for pRichgitIGnfieagment, as potential Iy available for sol vent
access and/or contact with a nolecule, such as

an Qlﬁgljy SB@@p‘fll‘,)qgly gwfainggﬁo SCI*PF@é“%&St"?JEFﬁ@ tgiﬁgchernmodlﬁcatlons

oftertiil §&Hehdind HMdinkdAdddRe %arﬁiﬂgd}o Buéhhﬁocﬁﬂ@aﬁ&ﬂs%ay@ﬁvotvla €urther
proteln e sol vent accessi bl e pOS|t|0nS

altergtipiop B pmio 2K SPYEREehivpE Wdﬁeﬁf%@?éﬁ?olypsgﬂ%ﬁﬁ Fafiey covalent

mod At such ANHBR HBbRIEAHLASH. WaINBspBRYo sHhind adié Fd@EncOhiterations,
algorithms known in the art. Preferably, solvent

exempne BSHISFEiopOAF FlrbATehihe Y o FHITHREY AisYAGE SidbF ptinglved in

maintdiff3 fhe %ro@ér‘@%hﬁ’ﬂ@h ofMEl@itibBlly Bitamilsb AR e sibsehiRl,alohetally with
using a conput er 9ran1such as the Insightll program

seringAg gaprpyRsthe Sty agla ity chfhe mslieyle Apd BlEteaL P croks inking

ConRPR iyt bﬁféﬁw%ﬁu(@lm? bR RdHE keI ARG dWS] iMgroad @fotdlﬁlhﬁ’ﬁ)amcularly
known in the art Lee and Ri char

whenghe angghadly is aglgum@)ﬂg ﬁagr'aér@élmlqép plg, \ &wgs Agxgéiﬂ pe@f 9@{.110 acid

mutahBhas aft §l}ered[§§c%§)rﬁtﬁﬁﬁ)ht%l ‘TﬁlsSﬁﬁy\b@ Athiéeg B 81&ng one or more
OS|t|0nS can ornmed using software suit

carb i T FHSABIPAE B 800 TSRS e Gor A o Taon s hat are

not ﬂré}ferﬁﬁmtz L Ribo@pt ?/Elﬁ.?‘latflanﬂWaﬂibo@iéE ishamally Sefer Wallnked &rad-linked.
can be utilized for_these purposes

N S R M s R D v

resid(@ NE{catipaptidddqRheds QERARIglhe- b gTIhe alﬁfhsﬁir@ﬁd-xlﬂﬁb((rﬂfeoghaﬂ)( is any
requi res a user | nput sl ze paraneter,

ammﬁraalﬂéx'%ﬁi Rplines afﬁ@éa@ﬁﬂ?%’ée iRy %{ter’afrﬁm]“% ﬂ%aé@m%ﬁt ngﬁi'sut

carbdhyfraNBsit QMO hs SiABihe Sde dhﬁmr &‘Hud,lﬁle pfe@erﬁtd df dithexof these tripeptide
det ermi nati on of

sol vent, gces n .ea
seauiESEHOALO CBTAIG: SBH TG U ER A o S IFR G Bl Bl
the ab@hEehtt2dnddf IRAGERS N(al%@éﬂ)acﬁ@iﬂ&uﬁ galatres®) orkB(odd to a hydroxyammo

377-386. [0100 ang e ctor .or
it et S BB IPELEn RS B Bl By s
be udell OﬂﬂdlM@S&%ll)&osyﬁtlgn sitep EFORPLiRibamgis ogeatisitly, acanglithee by altering
cel | omﬁh %E'Liy of bl ood Ve%%ﬁlﬁi aﬁd/q% = entide
the a{pinecig UgRIRaLE Seh 111! SOpiaIns BSGRRRIAES SR TISYEHE red dinspid
sequéd%@nglo(lﬁﬁewl ll#ﬂ&éﬁ ﬁ@b&yl’é:ﬁbr; iﬂeﬁb‘l trae alte@atlo& gy alsbEEadertg the addition of, or
nenbers of the V
subs{E Uty T POR T ACPBTRT G (e Seni o 4 gipglentibody
(for (()Aﬂ@éd%@jﬂio%ﬂétfdﬁ)sntesﬁphrl ns, Del-1, fibroblast growh
FGF), . A 'c (bFGF), Follistatin,
Ff e 6196 at i f act or (G CSF)
He[lﬂtm]:yt eTlﬁraﬂMN'ﬂpj :ﬁl@lb&ﬁes(offlﬁﬂé)m\/eﬁmtchﬁ be pradiced recGMinantly,
Interleukln Leptin, M dkine, neuropilins,

usingsechaigypsnd &FWH r‘?agbf gaidyleat of et - deri ved endot hel i al
celg17a] Ovvtli‘brfr&s&x&har(t E@GE)af axPa{natrﬁtfaa—ndwdy\;ﬂﬂ @elewtahd

fact or, ecially r PDGER- b qﬁ Pl ej fh
enco@lpamys e mfpradFFrIF@tr?h“’fOﬁ%{ﬁ% F PR Q ffoflorthe
DNAf) BEfRP ExREsRIBA bﬁ%aidmﬁahe anfibédySé feaaﬂyng)lagécomi?mhethlzed using

actor-beta (TG beta) ecr.osi.s factor-
conventigual RrqsRdpyes (g€ e by an&f’ el ROk (et SwRe 8Il 4)’?1‘@?8
accel erate wound heal i ng, such as grow h hornone,
insulin-like growth factor-ks (1G-1), VIGF epiderm
grow h factor (EGF), CTGF and nenbers of its famly,
and TGF-al pha and TG--beta. See, e.g., Klagsbrun and
D Anmore (1991) Annu. Rev. Physiol. 53:217-39; Streit
and Detmar (2003) Oncogene 22:3 172-3 179; Ferrara &
Alltalo (1999) Nat ur e N@dlClne 5(12) 1359- 1364
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processed forns thereof. The term "VEG" also refers

to VEGFs from non-hunman speci es such as nouse, rat or
w@roosaLises Sonet i mes the VEGE from a specific sSperus®07/069179

are indicated by ternms such as hVEG- for human VEG-

specﬁvﬁgﬁo DA sBEddng (vEavy @ dlgﬁttdﬁams:r srand Eﬁlﬁ%dy;% vedtSrs are
al so used to refer to t ﬁg} gﬁfo ns. . of

availaplp. yB'?é’p‘teFfﬂéCOé‘tPﬁﬁ?lﬁt%%eHﬁa G 18" BB, o o of the
folloh@2: afsighN@ed@fre, @Grigth FeéplicieABINe bAGOM InRITk2 BelRE, a8 lehtahcer
cell gromh factor, Reference to any such forns of

ekm?ﬁ@ﬁ”ﬁﬁ?“bénq%Eﬂ??ﬂ?@ﬂwpwnﬁﬁ@Sﬁ?@@@nt appl i cat i on,
e.g., by "VEGr (8siaMsequendédkGnpérkntl09)" or "VEGF 165

" The am no acid p05|t|ons for a "truncated’ native
VEEH 72t e nihssatitady SEthisipertiangpeyi iy pfw@%‘a?wg %@ﬂm only
direcP9 CHAEASEas aMRdiorEpedfeptRle uﬁ!ﬁ‘aﬂ@teﬂ%g@uﬁﬂﬂyﬁebtﬂfé Wich is preferably a
thionine) in truncated natj

al so posit
signd) o TULFRSE RY ‘e}hffrrpesvp?m'dﬁ b SpEds Clopeeccitt bR MRt gLhe mature
prot¥ESApollpeptile NUhd Mbted1bdonb Siynal QlqudndesdidoRd rdlerfdly islone that is

receptors conparable to native VE
recogistl ROURZEES A 4 DGty aéfﬁ“%hi’?%%% by PR i robgtc hos
cells\Mhak Bo ﬁd!frffcbg?rh@nind @f‘cfcés@ kﬂe}haﬁ%@nﬁlﬂﬂ? |51fgha] |sEQilend8,r 10 gp@bbeduence is

t he gntl-VEGF ant| he |nvent|o be us&ﬁ ﬂﬁl
substifuied, Y 3 profipry atic3iamA Seﬂwnffea*fa%a?? Ay <X3epls fogr & BTOHR ClAe fikaline
phosphatRa pesicial naﬁepfpg | drihedStabid @fteiotbxinTe leWdil- FacCich st IsécYetlloﬁ the native

I nvol ved. An anti-VEG- anti body will u uaI ot
signg! §eqypIlE May ReIONUHIG Eblﬁé’s q?&&??t@ ‘la%/yﬁ‘gg—a “}?gL}d‘"g
SacchéroRYced AWK Bds Si-fadteMeaisrs PofIkid Iﬂiagﬁatase 1b£|a:1he4c. albicans

INCCCC KN G- TR

mamWa@En Adihl Re6kicAds Gell apriditcRebrbiadeysdor el ATHeGetpEs simplex gD
0709. re preferably the anti-VEG- antibody is a

signgl ESHAIAPHt  humani zed ant i - VEGF monocl onal  ant i body
genarat ed ‘areNAlidn gudhcbré%[ll@&tr@%@ﬂ 1s@&kated h9&bng@ARRES DNA
Res. 57:4593-4599, includin ut not limted to the
ﬂwo@ﬁgﬁﬁéﬂwxﬂﬁomn as bevaC|zunab (BV; Avastin(tm).
[ 0104] The aﬁbl m&mh@baﬁMnc&ﬁ&aanzunab (BV) al so
known as "rhuMAb V " or "Avastin (r)
r e8] narotkerpegss o endainina\veeers femge F‘BH%{?'C a%@ Feaguepye that

enab@§ N N&&do %%sﬁéhﬁéjlh Ree b:And?k &dced@bstakils, @EQ&ZI)}/, @?dl&ﬁﬁg vectors this

Res, 57:4593-4599. It conprises nutated hu | gd
sequ‘chgﬁ%phr@t qné Fsothg vesHY t‘hrﬁ?lim@@rﬁndﬁpwg?rﬁ‘g of the host chromosomal DNA,

and iGARIR 6(1%% ek ¥ atthd o AtbibrdgsI¥ %ll&iﬁﬁg £erq9mc&§1 SubRifchiices are well
anti -

G- npnocl onal anti bod ha1 g_ ﬁg
knows; (g Ygiewrol Biffrait XPeRsreng JIryes *@@@gw&f gep iasior SR Ripgpid
pBRIDBIE Qfitab1B €or AV GraMGlegat € G&t@d’ﬂﬁeth@ﬁp Bessaa |0ﬁglimisbsu1tab]e for yeast, and

i nclyding nost of the frape 1S deri
variopf Y| AU N PO A a&mtrusmrg/osé{forgﬁéﬁef@q’ﬁf‘éw&af g vectors in
mam8RHinvR0s. fGealii ehd BH I réphititloa dymﬁﬁaeﬁ i ndPQved B amalian

has a nol ecul ar mass of ab h% dal t.ons anqé
exprﬁﬁl%b@&ﬂf%@@cﬁ‘/ﬁo@i‘s@]marﬁ@‘% use E@#ﬁ calset coyiagse the early
promdfe®). used i nterchangeably, and refer to a 419-am no

acid human pol.ypeptide (Sw ssProt: VEG-C HUVAN

P49767) , and‘Hg Eﬁﬁﬁﬁ FATEPMBHCBT t hol ogs t her eof ,

f ' (at7spes @xbﬁ@ﬂorb&hd@%{flg\ée&&s flay coneMBeldkBon 20 a% termed a

1996), and EMBQJ IS, 1751 (1996). [0106], The term

seIectaR*eﬁlzarlgzﬁt gyﬁﬁﬁl getlectl?rsgeugsquc%rpéqtﬂnsttgatr(@fc@?felf 1gsisfance to antibiotics
or othBR kdfid] L. Caipdillif, RbmPEN tk M dtrdxag or el RGKIiRI(b) complement

|nh|b|t|ng, abrogating, reducing or interfering wth

the ability of Nrp2 to nodul ate | ynphatic endot heli al

cell (EC mgration, or adult |ynphangi ogenesis,

especi ally tunoral |ynphangigpgenesi s and tunor

nmetastasis. [0107] A "VEGF antagonist" refers to a

nol ecul e capabl e of neutralizing, blocking,

i nhibiting, abrogating, reducing or interfering with

VEGF activities including, but not limted to, its

binding to one or nore VEGF receptors. VEGF

e 1. . e .
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one or nore receptors, anti-semaphorin receptor
anti bodi es and semaphorin receptor antagonists such as
we naisl143863 ecul e i nhi bitors of semaphorins. TheP¢tPUS2007/069179
"semaphorin antagonist,"” as used herein, specifically
auxdifdphit ek idiBilk £ 6Hlc SupplyReilictdl hitGerdd ot b@dhlﬂ& fro@Rbmplediedia, e.g., the
fragnents ot her ~ bi di ng polypeptldes pepti des, and
gm“ﬁﬁﬁ“B@ﬁ?ﬁhémﬁﬁﬁPP“ ré@ﬁ(és that bind to neuropilin-1
anqpre] NeUHAPEainBredf & %@I&Tlam @H%@ﬁtll%@ﬂ' dhg BNEred@lpfowth of a host

capabl e of neutralizing, blockin i nhibiting
cell. aﬂmwélﬁ gt are agerss LY 6%%1“%?%#%} g*ﬁ—‘&f%m%s g@ﬁé’m%?ﬁ fpprotein
conf@ﬁfng qu? Ir&StanPCAnd SR Qurv U theROkctloh MghiRch. tBRampled bf-shéHdominant
and anti- Nrp2 antibodi es and antlbodles
selegtiop g5 thediues tegmysit-HRPplendifdcidepe hy#eXfited t hey are

capgPi? of ARG eRinkpAd HGuidtOLlkbate rrﬂafk@ist%ltrhd?ﬁnallan cells are those
abrogating, reducing or interfering th semap

that seployhe s icaFind of collp goraRstet toddwap Ht?ramb%la i ﬁfé% sich as DHFR,
thynPRE kihasE; %étMldtm&JeH'adlaﬁd 0 YWr GBrab 1, BrifBrd nRta@6ihRineth @eres Aldenosine
activities (as hereinabove defined) of class 3
deargipgpgysrpthineslecagppuplaisi ¢fcogi cal activities incl ude,
f %@m | eFor'?:?zHﬁﬂlé Qel@ 1AM BB R f oD NP ENI&EEn Uk hRirst

i ¢ nervous system devel opnent_and
ldenh@qﬁrmwuh@g@ma hthe HAdsirpare jn 2 cpjturg medivm that cpripigy Getheyrexate

v? e 2REMLI St bf SAERERN afiChr R BMEERGhéCw R type DHFR is
reventati ve neasures. Those in need of treatnent

emplopred igithe qhn@wamswmyy (MHG celhBnegdedipiedidn DEEReliitygs
th Tgﬁ 9 h&'patltvg ]%Is&%r g@ﬁmhlﬁarﬁyowﬁ)@tygé EYRNLA gontLQ H&Lenous
Isorder” I's a y con Ion that would benefit from
DHHRr) ¢ravsfemed OMrtrﬂﬁaﬁmﬂdylth@mwemnwr@mln@qmtrb?cbfnwdﬁ-type DHFR
proté('h? &0d BLARMYAANLE nBoak BRb a?%ﬂBé@osﬁ@@pﬂgﬁiﬂ%ﬁfemse (APH) can be

essive, Inappropriate or uncontrol
selecaenldqy@glé @@sﬂtlsbn n@ﬁlmvva@@mrmg arelepticalsigtrit £ therslestablp apagkgesich as an
amin%% 9&‘(190 2@1 09& yl.e k eﬁe%m%m dr 322 ESeel NG Hathdo. 4 .965,199.
se og| dlilons whi ch predi spose the
rrarﬁﬂﬂe&()] t o A hetadiesdpcdem gene fouiss in xsast Nl § gane pigepnt in the yeast
plasrﬁfaeq %J”igﬁttm%g% g%}ld gl@%%h]?{gg?g 247 %ﬂf ?geu{%l n‘?e'gg pllggfalssjéjﬁlectlon
marHeyfvp hoiuthnheaingef aerst legkingthelability tpgrpw iy pigphan, dersxample, ATCC
No. 4&)%] S@QPélrﬁ,Et %ZE"@) G&&&%IB]S IEh §nd DHce &Qﬁbct%l le@Cn the yeast
cancer ous escri be the physiologica
host edhgnerothei prowdmmleéfectthatemfl@nmyrﬁ|f@faleleytntgﬁan%f@mlplz Byjgrowth in
d | TRANELE2210 54
the ag%etn &ngfg@EJ @{aﬁ rsn&tgiea Y %egy\%éa*‘;céﬁgeﬁg Sﬁénp{A homa, bl ast oyrr%? e
Comlﬁan@mqiﬁiy kapiin plesrkidnbearingvibe éerFagens. cuI ar exarrpl es of
nc [l o Q%Bb
DA b VA S AP L L 0RO P o
usedcf@mxaesforrraden@fdélmofﬁmmsaﬁastsh élmmn@velmwemammwm for large-
scale, %a% r[? e%f)mtjllﬂgnt CMFQ”)}/mOElﬂ%g ¥ep81ftedtfgreK Qgcrt)st QUE IR Berg (1990)
ﬁ foce fGrar cancer, gastric or stomach cancer
Bzo/(erhrwllagﬂ B1g5.g3tsltle oihi@wy Exra¢ssionmeseary for prarrtipe af hgure recombinant
H706 Blve aRY¥ BEdnAHi R@é!ﬁ%ﬁ t al.
han i A B B K Bl o PR Foor o
(199 t)otioffectraaiespr9: 968178 ect al cancer, endonetrial or
uterine carctgfnapmﬁgk&ga&(ﬁg%and carci noma, kidney or
renal cancer i ver cancer, prostate cancer, vulval
catyéz] t fﬁnpmssiorc?aud@@mmgl’veqafaﬁ ngatineaiaimpromatr that is meggnized
ble fi
by th%xgs?ﬁiggltls ; nc %@eq Bg}?ﬁllng(\;\alﬁ gd}gcgﬁl}t%bgfy li/%;ida aa?ﬁingrr?ﬁlﬁb ds s&uta e for use
with bly)ﬁph@wdlo@tb\lmuude a4 [pyompites ¢ ffddcemas and lgqrose promoter systems
internmedi ate grade/follicular NHL; internedi ate grade
di ffuse NHL; high grade i nmynobl astic NHL; high grade
| ynphobl astic NHL; high grade small non-cl eaved cel
NHL; bul ky di sease NHL; nmantle cell |ynphona
Al DS-rel ated | ynphona; and WAl denstrom s
Macr ogl obul i nem a); chronic | ynphocytic | eukem a
(CLL) acute Iynphoblastlc Ieuken1a (ALL) Hairy cel

oy e




cancer. Exanpl es of chenotherapeutic agents include is

a chem cal conpound useful in the treatnent of cancer.
wez@sphisss of chenot herapeuti c agents include aP&plsL00TE9179

agents such as thiotepa and CYTOXAN(r)

alkaﬁﬁ@ﬂh@ﬁiﬁﬁl@ﬁpbﬂfﬁt@tﬂan @ipkplomsiet §yerat asl f@&ﬂ@pl@&lofétﬁuﬂf @Mhe tac
PTOHEPén%Z glggflﬁ\tﬁ? noélg?grtp gtglllaﬁgg]o&}ogeg%%égdngﬁla Eﬁpglaggsgfor use in bacterial

systéhsWdoBnil BdbMES a amele-matgbmb aspl)asjuee op&rably tiled to the DNA encoding
al.tretam ne, triethyl enenel am ne,

theEf]"i’céjtyylenephosphoran1de triethiyl enethi ophosphorani de
angqp1g3] et m}neieogéqh@msrhee kr@ﬁzﬁtf&igﬁk‘drﬂﬁes( e/smmy all bykaryotic genes
buIIatgfln and b ataC|none? g

have(qnnAC”l[ ! rﬁgo? |,9éat§ ﬁ:gmlaéel&a% o&&?@sels SE%’ ﬁsn the site where

trandofipt@satiainitidied C Ahbti&tsaduente Sdad 78 @580 kesAGipsteblamrant the start of
adozel esi n, carzeIeS|n and blﬁele5|n synt heti c

transeHBHO R, BEYY 8PS/ e SRy heeiop F"e%m@fwn& P%?%lﬂw%ﬁ the § end of
mosBdifla wrg%@e@ hy g A4 BA A Adedudadealidt fvay Be1the Sizhal Gbriddition of the poly A
it e S, K0 3RS E e e A4 Mied o
euhﬁﬁﬁﬁ@ﬂh&ﬁyhnmmﬁﬂonglStatln nitrogen nustards such as

chl nbuci |, chl ornaphazi ne, chol ophospham de,
est[é) st i yempf eFBE%“&ﬁll?o %lemﬁE’&%ﬁeﬂ'feélf‘%é?ﬁ lf%’%wnh yeast hosts include the

pron{m&bfoemh(t@mgmem@&@lswdms hivenytdenzymek phed &rnolase,

mbi chi n, phenesterine, predni nustine

leC?"F'SF‘Hé? éﬂ’%hatﬁﬁ%ﬂﬁog%%ﬁ %ﬁxakmﬁmpry&g’aﬁeés@f@&'ﬂsea@lospho-

fruct@ﬁihﬁblsgllhcﬂﬁm sﬁﬂsﬂ{a&amn%ase 3-gHebhabIS tdri@mula@yYpElvadekinase,
must | ne, ranlnpustlne ant | IOtICS such as the

t““%ﬂ"i‘@ﬁ%“f/tﬁ é‘sog'ﬁ‘faﬁ% Plytsphog Uegse iggmeragg pp gacgngsen, es pecial ly
c a'[mmiam Othbr @& hoteNdhRa |aie<ihkﬁ@ﬂ!&’leﬁir6\n&&€ galing the &flitional
gnhew, (1994 ChemIntl. Ed. En 33: 183- 186)
advaa%ee?ﬁt@wm'ﬂ%aoafmfﬁ@ bygieeh cmfitians, wgﬁw&%ﬂﬁ%@@ for'alcohol
dehy3kabhads?, Go@HbNARMEL, a8fd pRSPRALRY] delsAdatRe eMinkes ASociated with
neocar zi nostatin chronD haor e §$d rel at ed chronDproteln

nitrogFERTRARE AP ISTiene - &lﬁ%ﬂ%ﬁ HBYosPhgq By HiRR)RTrgd enzymes

resp@&ible oM AioRe arAWhREGIBLEPatioRZSFiRbIe Restord ln&qw.ﬁme@ ,for use in yeast
cactlno cln, carabi cin carnlnonyC|n car zl no

EXPIESHIPP ALS ehﬁ?“‘hﬂgt"t el Wgr ﬁ’ eay) %ﬁﬁ‘f‘eﬁﬁl%laﬁe advantf eously used with
yeasibbtei ci n, 6-di azo- 5- oxo- Lnorl euci ne, ADRIANNCFN(r)
oxor ubi cin &ﬁnclud|n nor phol i no- doxor ubi ci
cy&w&%r ph P fram vectery F’"\r%‘l‘ﬁ“ﬂ@laﬂ(B‘SZ%SF%]HH%‘P%“O”GC‘ for

exarrf?fa'ﬂsd bfl E@mﬂ:@%&%a Gl the £RbMEYUGirlses §EQ GBI virus, fowlpox virus,
darubi cin, marcellomycin, mtonycins such as

adenﬁthL@ I(ﬁ}l&lil #F @enw% 5)“ bevang }@plélema Virjig, @\aqtras,q,vemﬁ virus, cytomegalovirus,

a reti@birkOMBAGHIRSE vIRERh® W& phoferPY KinliNY Fihs 10 (BUL®NSih Heterologous
quel anyci n, rodorubicin, streptonigrin, streptozocin

mamgig &Y PR LeRT R PrOFIONS S At TMUNSBIP R Grdcter, rom heat-shock

prom@itkd, plRidadalch %O&Me S&paBbID O4th eeaHos a6l sRms.
fluorouraci! (5-FU); folic acid anal opgues such as

deHYS7Eri n her?é'tl)h@@r[fé?(a"lo@owﬁtcé thsptVelOivitlis 1 RRAYPrdSRsly @btained as an

svaf(p%gﬂnet@onaﬁ%}n@mhﬁ HIGtcAgairs! thtOAT AR Foright mm@moqp Hhé fﬂxﬁnedlate
t hi am prine, thioguanine; pyrimdine analogs

ch
early PRI Hs, hualzla@it?mf’cﬁahélmses SopueeTy ﬁbta'necé%SrﬁﬁluﬁHII b restrietion

fragrieht. a8 3RtdAEsor E&fﬁ?&gﬁé’ PNiadh ﬁﬁmnﬁﬁ%ﬂ Rdstdrubidi ﬂ@,bovme papilloma virus as a
enOCItablne | oxuri di ne; and roans such

vectas 43 disslosbind) S FrisRONR: Ao dite HPepiistion el théﬁﬂt‘i’%é*tdéi‘?é‘lbed inU.S.

Patel¥®RI & b@SIBNGee 41%9&:9&56& ho n&szﬁmzw 2005 B0 Sn %k&ﬁ&si@ﬁ of human B-
an1ngﬁ£uteth|n1de mtotane, trilostane; folic acid

interfepqs| cERY SRS ReHs dler the F‘?”FHOI:OféGPHmd’QE E@Fsétpwter from herpes
al dophospham de gl ycosi de; am nol evul i ni ¢ aci d;
eniluracil; ansacrine; bestfg@bucil; bisantrene
edat raxat e; defofam ne; denecol ci ne; diazi quone;
el fornithine; elliptiniumacetate; an epothil one;
etoglucid; galliumnitrate; hydroxyurea; |entinan
| oni dai ni ne; maytansi noi ds such as mayt ansi ne and
ansanitocins n1toguazone n1toxantrone nDpidannDI;



dr ol oxi f ene, 4-hydroxytanoxifen, trioxifene,
keoxi fene, LYl 17018, onapristone, and
WO-200BE3I36bk or emi f ene; ar omat ase i nhi bi tors thatprenisot/ 069179
the enzyne aromatase, which regul ates estrogen
simpRxQGUEt A RindiiRell NRe @d¥ ﬁﬂﬁha@’ir@ﬂ@ﬁ% tefiMiB4] r@at ch®be used as the
exanpl e, 4(5)-1m dazol es, am nogl utethimde, MEGASE(r)
“H@@estrol acetate, AROVASI N(r) exemestane,
f or mest ani e, $ drQﬁﬁh@mfﬁhyhﬁgﬁ¢bmmvorozoIe FEMARA( 1)

| etrozol e, ARI M DEX(r) anastrozol e; and
ant9188hdr oﬁ@ﬁ%ﬂe‘wwi’ ay 4 fmcaffng@e anfjopdt efrffigénvention by higher

eukaWo@&@lléJJf@mlr@?easéd%y @rfs@r"tlhéi &n erABtte SRERNE inid; th@FeckR |1\han§%nhancer
tr oxaci t abi ne 3- di oxol ane, nucl eosi de ¢cytasin

sequgiEss Hg oW KRS @a@mabwe%é&l@tﬂaeféasmﬁ%.a&b“’em %rf?tgfprotem and

msuﬁr")oef ?plmlycﬂ'bvde%ﬂ &*letvﬁl’f RécQRThId R frofR N RRark fticde § M. F3amples
licated in abherant cell proliferation,

mchgie@w Séy 0 eﬂli?ﬁceé?ﬁfhﬁllf’ée sighyet thy EPlicatioRArigin{gp LPGRAD). the
cytofhh YESrS lrbﬁﬂno@e? eﬁ’ha\ﬂ{&,@'_th@ AShRdhcérRit 1hekidé 6f ®e replication
QZYME(r) ribozyne) HER2 expr.ess

Or‘gli“rﬂﬁ‘id Bﬁiﬁtnekus\ﬁalaaep%ssfsg Bl YAy §E88 Yaiwr 294 Wé@ 81 fbancingglements

for a@%@tﬂprl &eu Efolddirt.) THERARANDE mabs 5%@3—& N(d' the V@6 biEposition 5’
and VAXI X vacci ne; PROLEUKI N(r e riL-2

or 3 mere#m«wd% BOPLSProRS Broferabhnioptedgt @ SigEARRin the prymoter.
rnRH, Vi nor eldai ne T@diﬂcrl%ﬁ@nefeﬂﬁﬁhﬂloﬂ%mﬁﬁcﬁﬁntU S. Pat. No.
4,675, 1 8d%¥ and pharmaceutically acce&table salts
acil@iS9%r derressien veégorw%wumqtﬁéméﬁﬁi dyeastpting) ‘“‘Fﬁé plant,

anindaf hilthar? bRl Weted shs Rk mtumcall@eﬁ Rldafighb)on 1 aRb %rﬁau‘i Sqilences
precursor or derivative formof a. pharnmaceutical

necegsaryi foithe (spainatimEe T {rppseriftion F*%fb@f ﬁtilfttl'&"b%&#l% MRSA- R Sealé?ﬂl“%s are
comMONP ¥ AdbIE Gl PaKE BEcadlbndly @NGhtiaRsIGaPRBILEs (ﬂfeultbeydﬁg or viral
enzynmatical ly activated or converted |nt§ he EP
DNA$r FUNAD aFhsst regigphfonEpucieolle seapqnipdrnge] %{sss Poppdsy fgd
fragh&t&ﬁ@%ﬁfmtrmﬁ%ﬂt ﬁfoﬁ@ythe RIROCNE¥b &GRS thS@RHibRHY. One usetul transcription
Transacti ons, 375-382, 615th Nbetln% ‘ﬁgg
tennazﬁgongiog‘pp@néts tk5:| bowpg_ g@g’}h honp?rt?dnrotyggeny;g\tl%@ﬁxi _ agee 4/11026
and 9 B{PASBn tf&toTﬂ[sgﬁieﬂ%eQ‘ﬁJg Del ivery,” Directed Drug
Del ivery, Borchardt et al %V% ﬁ 247- 267, Humana
Press. The pﬁﬂﬂru&geﬁpnﬁﬂigmﬁ HienShhoshedllide, but are

nofoioigM t eglifaPle hBROSR @&tcﬁmﬁl@"&} @ipﬁ’ésﬂﬁg ﬂ’lE: N AlGiShe vectors herein are
t hi ophosphat e- cont ai ni ng prodru fate-containin

the ppcrl@a'p@gxeastp@&eghs@uéwtspﬂfH@%ﬁ? a U}ﬁ@béwrﬁ fguryotes for this

purp@s%hﬁi:‘ld@é diifacRfla, RN WhSn- n%aﬁ%ﬁrﬁh%@snﬁf&ﬂgdﬁ%&s for example,
b-1 actannontalnln rodru% gﬂlonall substltutgd
B

Entepsfaqies ogene 4l G/ FHAE FrageciesT rptie-driisiege. Proteus,

Salm%h@@t & 5 UsRboRNg @ﬁh%ﬁhﬁ NGeHeri6, QI , BeRLMOmPlcOQEMOSd Shigella, as
|'uor ocyt osi ne_and ot her. 5- fI°uor our i di ne pr odr,

well g e e 8. Lo T REGIS froBdekevyab 4t Giageegin DD

266, 7 109RbEYNED1 2 Emrrpksqszas@ﬁdo%h&stsaw e fd&wgmbﬁa@and@w@pmyces One
derivatized 1ntaq prodragrforn1for use

preferiey Gri P IMEPHdBE. Bl BT ot |- Aokl teep Bthefﬁ%@ésmh as £. coli

B, £. Ccl?yﬁ mbb@(pﬂmt 1.3 7RQ8NE. Sofl @0 0 DETC@PDYES) afcGiitable. Ahese examples
| ecule" 1s defined herein to have a nol ecul ar

am‘WﬁFﬁﬁ?rﬁgﬁgwnﬁﬂﬁdﬁ 500 Daltons. [0118] An "isol at ed"

NUEHIOIF aciif adHidRGY bRkrSords, AlkahBiiCmALdtds filh eCfilh@edtfi@tfungi or
is identified and separated from at | east one

yeastci A SRR O XBTeSS OBt B PRIIGHE R HE TFRER Sacchagomces

cere¥ifl, BAlohInbonaRRAS L aket thd’ln&s‘f'@on‘i}ﬁ@dlljf ed SRABRLCIOWET cukdiotic host
antlbod nucl ei ¢ aci d. i sol at ed nuclelc aci d

microRSEAREIS ¢ HO YA mPFH OFhﬁ‘" SR FSBPATS oA ISERIPS e Copmeply ayilable
it is found in nature. |solated nucleic acid nol ecul es
therefore are distinguishedsdromthe nucleic acid
mol ecule as it exists in natural cells. However, an
i sol ated nucleic acid nol ecule includes a nucleic acid
nol ecul e contained in cells that ordinarily express
the antibody where, for exanple, the nucleic acid
nDIecuIe is |n a chronnsonal Iocatlon dlfferent from
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DNA content, due to deliberate or inadvertent

mut ati ons. Mutant progeny that have the sane function
woroobitedeeyi cal activity as screened for in therPCT/US2007/069179

originally transformed cell are included. Were

and %eﬁl hEYehn, HESAALH QRSB cds ARG &Uyvérbmidel hosBeudd 8 g, K.

t he context., es for i t the lnyv
taers' § Guaty (FFC s agfecereaiots STECERIS b anthegm TeThkaEn 7). K
waltﬂ"(‘A?@Q%G J50BNK al-osdpki B A2 PTEE BROINK thdtnohlealk] and ANmpBianus;

AT DR E G T S

NeuRRp8s orc@fa;, Schwdimbnzed sluclﬂ?imbhlﬁzdirﬁzmﬂyhﬁ opEitlanedly; dntd fiddmentous fungi

mass. For solid tunors, th tic st em of
suchs g d&%ﬂfﬁp?raf%wfeifmﬁwé’ﬂafzféﬁ .aﬂg%véraf@ ch §84. midulans
and ynape. to be a key nndulator of Iynphanglogene5|s and

net astasi s i.n i nhibjti

VEGRRli s Pytapls ﬁg%ta%,lkéaf t5€ ‘B‘lp(ﬁﬁ‘%ﬁ %& PP lﬂ(a)%ly are derived from

muldid2iRd drkddSns N exMHI&! of RIVBIRbr cdlE tnaRi@plhst anBrbRL &llt. hEumerous
present "invention, Nrp2, a. co-receptor for V|

bacrfgyira s BRSEHEED B P RESPORHTE ReFRA 1 & PG GG ro host uch as
Spocv@teaéﬁaﬁ&besda RAsHilADYAMEd Pt (AR squrek Aofes bipopihas (mosquito),

system defects _in adult N p2 nmutan
Droggpl mengsas (P e SpreCart 1o brrt %’ﬁ“ﬁ%ﬂh g vl
straiRY B8 BisROtdnhrd ABIIEX ammlams ekgeltm, | SBHRPO BT Mgrdxpmaﬁlﬁfamica NPV

ot O ey el TSR CASNER! 2 80 e s
acc&dlﬂgﬁé'thd]ﬁeseﬁdﬂlehm&n gdrlidlarkyiTer tehatfactdR bl Spbﬁbﬂiemﬁ‘uglperda cells.
| es denpnstrate theygresence of func

Pl (TR L\ LTS iPH tPPEHToP S i Pt AL HEE R PP g e

as hadkd h Ant i - NrpZB results in a reduction of t hese
functional nphatics. Nrp2 regulatec‘qJﬁl ctl e VEGEC ¢
f u@t9¥ns, HPweVﬁaﬂrtwrP%%ﬁJ?ﬁﬁ" geHet Haire tFﬁ a@?ﬁga&f’“(’

vertoBra ce{ll@ Qﬁﬁh@:ﬁ (t@;@lﬁdl dﬁ?ﬁﬂepltfhs b&baela rt{nﬂﬁibl 9]chcfd|j]hreof:x£ﬁiléslﬂt asetul
magration anda prolireration are tWwo_o0 e

mange best Co L ORETSY kvEe;F%Vi}@g%ﬁrﬁns@aﬂﬁdobyd%‘{c@Q%@gJkéJCC CRL

16581 hudlan emgﬁbﬁhc \illd]l@i lm%&@@ 03283 dellb lﬂﬂ%}w&d foﬂ_ﬁ,iuﬁxth in suspension culture,

GragoRRG0 oL PG Eth S bR Ge R R P B RTERE 20

Chm%le M@ SteB bWapy deBi/TOHFR (GHO, 38106 b at i (1980h aschieen 4@l set Ug4

1 e L BRI ARGS9, AP LB My e

cells((BavigrcetcBho) ABica® grediDBonkk? 4@nd2R0s (VIABYY, ATHECHRALE87);

oSN S, TS ke PP, S LAnCALongl e e cet

34); bﬁﬂaa@ A ifer cEBYBREJA| ATACIERILBMD Y Aurfdn MiFels 0F 1382 ATCC CCL 75),

ha t not vascul L1V, )

g R 1. TS gt U Sk GYBE SR, ATec cetsty
TRI Icélhl(blathbloeﬁ] alW o82)Afkizs NP 2c@d, BOER3IAAL6SRIMIPE ¥ cElisnESA @ils; and a

gg disru_tia% V%GFC signaling. However, it has been
humgrbhepptoma e TFRO ocki ng Nrp2 did result in a nodest

r eqompi] on  iHAst\ElTuré RARRIME] PIROGP blmvyidaetchaerd efpriegither 3])0n1ng

supporting a nmechanj sm where one o r ol
Vet FAARUEP GREEOF SULSIRBFY FLBLaPORe ARG P SIRg o5
apprB®fasd BF Inthicingt Rdhotelks fst R &g traWE Hrnan tis, el U@y pia Yisd geh@ginedling the

.events may require different |evels of VEGF receptor
de“@%f?WﬁFF%n. Thus, a decrease in receptor activation

may be suffi giignt Quauaigfteekostdes ati on, but not

proliferation or vascular perneability. [0126] To test

this, the VEG-C dose response of VEGF receptor

phosphoryl ati on was conpared to the dose response of

LEC migration (Figure 3). Dages of VEGFC that led to a

receptor phosphoryl ation | evel equivalent to that seen

wWth Anti-Nrp2 B treatnment did not reduce or inhibit

mgration. This indicated that the decrease in

receptor activation alone did not account for the

functlon blocklng effects of Amtl Nrp2 B [0127]
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conpl ex. Nrp2 plavs an inportant role in nodul ating
adul t | ynphansi osenesis.[0129] Analysis of Nrp2 KO
won@e/1dsronst rates that Nrp2 is a nodul at or of PCT/US2007/069179
devel opnent al | ynphangi ogenesi s, presunably via its
r o:!)fﬁﬁf a MEGGS 09195 SEEE R R YU ARLES (ﬁlth:s in¢Q@ién may be cultured
supra). However, these nutant mce formfunctiona
in a Yayieylohtmicdie. Gpmmerchsily evpilablparcdiasichgs Hams F&) (Shema)(Hgimal
Esseﬁt%f ﬁ/ﬁl':lmﬁle(mﬁﬁ/ﬁ rtg%m%) GRPhAYI 6&@E§1§ﬁa)tJﬂ@@u’lﬂ%bﬁo@'l\ﬁéc@ﬁbd@agles

r owt h that there i s functional
Med@arfplah«ﬂ@a/t); @nwr@w@m@for e tusiag hghostselisatbrdditipReny Phihe media

desmtlll;kg l.llll; g%rlﬁ SP:II (h‘b@? Meh, E‘ﬁé B%.84 HaRQs BB %[9%0} X}’EHP h.‘ﬁ&dh@rﬁ 1@212155 U.S.

angi ogenesi s
Pat. Npodwio”. %ﬁéwwé{% S o470y 380 9B 0k Bisyyoo1os:

or UR, bALR RET30M8B hral Be BRH A @likleBediOPRahsE Solls. Any of these media may
I'nterestingly, Nrp2 is strongly expressed i

be supplepheied sneedssary witkhgsmenss gpd/prothey ggppdh %lﬁfafww PhHinpYE:

trans?é#ﬂlr?%?gﬂldetrxﬁalthB $actoP I SHHE BhLEING sbfah cNoRde, BRYiuR] @¥endsium, and
in activated or grow ng lynphatics. In vitro

PhOSBIE%@{hPéfFTSéﬁ@h eﬁelr%lf%%)wy@@wq%fsums adw&z%aqdéhbawdme) antibiotics
suclif Qe Xavicpet Mdhlf%) eMad dahdn défh‘l%d & g@fic Mnipdundd ubRES Bresent

processes. Therefore, Anti- <P 2B was tested in vivo
at fingkgongenfragong mth%ﬁlllcr‘?ﬁ"é?‘"dﬁf@ék ét %lg@aw(ame@lmwée%“rgy source. Any

otheAf&EesMrng% RiERS hy 8y bdhaGkad: ﬁdﬁ)ﬁ)pﬁﬁ%&deﬂﬁﬁﬁﬁl%dhat would be

enesi s, sur risingly equivalently to

knowthwﬁa@#ﬁgs@ he @1ty Thegyftire RPREDIESNS SHE RS (T BREEL TS D e E‘tdi Hglike, are
thosé\}ﬂm let)ﬂfskld FHIDNGE hOWR cdINse)ebi® foR Sxphikion, ahdinkil Rhph@etfid @6t
i'nduced vascul ar perneability. This corresponds
‘ﬁmWW@ﬁ*ﬂﬁ@mﬂﬁmntro observations that Nrp2 specifically
nodul at es n1@&pt|gmum@y@ﬁﬂ@g§&]|nportant for
| ynphangi ogenesi s, but unlikely to play a role in
vad®iP6hr pWhereustigirpaoinbinatieahpiguest the ansibagy ¢an ke pregduced

mtraEerllg@h? A RRMEBDasAHtphc 2B dIRES) Lbdted Qo the TRBSHY BluR a@\ﬂyoay 15
hanges to |ntest|nal | ynphatics, confirmng Nrp2

does
prodwst instaggfluerly.cise Lirsh SBFARBHIEAISE SbrivrathoF ko5 SF ALY fed raements, s

remoNEcp :lilor eﬁmh;hé tbbf%@ﬂthﬁ?zgﬁm LPulRafiBakEt ICQRer efall UDST)iBRNBchnology
hatics wWthin fhe tumor and a reduction in

101 Hlsdeasibg 2 propsdere fopiolptigiapiitadiss WhiFRSF S&%thf%torﬂ?f'd?ﬁﬂplasmw

space 86 1.D8 l§xhx§1yn@éllrf)a§té‘ Maw@@ﬁﬁthé’ b@setnb@of' stmrlﬂaI:dtaﬁe (B §), EDTA,
[ 0130] | nhibition of axi s, nDst of t@em&%vaﬁg

and pheaylgethymdforylpeyge (PMSB}@/%@OPW& g r &= lkdshrinan

centr’i’ﬁlga{ti'oﬁ efth&t R hRWM8S isleireté EiblteGhd G dih, %&ﬁ@ﬁdtilti@ﬁeﬁhcﬁbxpressmn
rr,.snnan

, 2005. supra; He et _al., 2002
systeg]s are gogglly gratpﬁog\cent@tﬁi Sing commgg:oeély agadgglﬁ)pro W%rgﬁon filter,
for ef&ﬁﬁ’ﬂlé lafy AlnBe iRk REMNPSE $elﬂ1@5rﬁﬂﬁ‘zifﬂﬂrdtl¥)n bﬁlt | Ripkdtatd iAlfbitor such as
anglogene3|s t herepy incre e surface area

ynph
PMS@ﬁnqymwc «Jf ngmy f g freseimEgiephlopae YBS?&WEW&'P fitygLics gy be
inch@SN@ Sl BntREOREN th o€ SdvertitloMd QlkizRan@apr €sSi on or by
|ncrea5|ng vascul ar perneablllé¥&(Alltalo and

CaltH7] et , Thegnikady apposition pregaredtrom ﬂg@y%canhgquI using, for
exanl}!ﬁaogﬁir&g%h% %oﬁabgﬁ% G%' ME@Foghafem atagxalsfsma affin@ns

includ I nNg inhibitin i nduced adul

chromgingyaplyg Vil ety @rorﬁ@szsfaphv Wé'ﬂéfIFé’&ngeSfPUBf GERY Fghnigugo The
su1ta9ﬂtyr@tpﬂ§é1§§| a2 aﬁ\@ﬁiﬁlt}l' 488 tiépaadsef-thd slﬂ)e@ésdiﬂﬂ 1st:)@p¢’7bﬂ’h|n_f/n ze

confoundi ng variables and to un guousl y eval uate
immyrpglobglirgF vd?orrﬂmthat N By eEBn R thﬁét“&@&s?@te'% i ‘%?l%‘é?f’u R s
antlb\ﬁﬁﬁgi ﬁatbilr@%édwl HY¥fRe ﬁQES)r W)Eeaaf freads (pmdmak ¥t 41 L(IMJB?») J. Immunol.
and further arv ? ﬂ all animals

Methy, ?% labuPﬁ?telr & 6 FreoRraRiy Fspse isgiypep and fo fas@maﬁ vRLsaet al
Oncol 16, 111-119 (2006)). [0131] In both 66cl4 as
wel | as C6 tunor nodels, Angj-Nrp2B treatnent resulted
in a significant reduction of netastatic |ung nodul es
by visual inspection (Figure 5 6). This was confirned
by the nore sensitive and quantitative mcro-CT
technique (Li et al., Techno! CancerRes Treat 5 ,
147- 155 (2006)) Cbnparlson of Antl Nrp2B and VEGFR3
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est abl i shed | ynphatic vessels within tunors. [0133] W
al so sought to determne if intratunoral |ynphatics
wowos/1§3snct i onal and therefore conpetent to faecT/USBEDB069179
net astasi s. Lynphangi ography was used to identify rare
(1986)Mgkd 9NAl 567 475 At THER xlix tb»bmainamd A6nifyHig@hd i€ affdchedlibost often
techni que used was not adequat nal ytical to
sgarcpitut IS B GRAD b ofiegine b bt PYffhghetnfreled pore
glasstd? BblyWBEScdiVinghibeanatk alldvoRe Eeiks fldWRYes aﬁ(ﬁsﬂoh&@r()beisﬁlg times than

represent a snall fra tiol the tot t
an s GRIPRA P SEPite eB heypniibo ‘fo‘iomPH%F@Pﬁa : io% ghgls bikrbond
AB)@QIQQXIJ) T. Biket, PhiNgsbe@ 98 Blueeftitat qu_QiczWﬁbﬁ eOﬂﬁﬂMﬁhnﬁt@les for protein

total nphatlc density whjle sparin nctj onal
puriF g TR CHSHE T B F G S Eend PO PRipg, Reverse Phase
HPLé\rtthlrmM@g&hy oMVBI i/ aﬂlrumtegfa;sﬂyemeéﬁaemwmfmbjsmﬂxcmgnubgrephy on

on the formation .of function tic vess
an o 4 SN B IRS PBEA JE8G CEHER £GP WA OB LGk PR ofocosing, SDS-
PAGYEegHInsnontueduehy phaipRatibnaRCldolaviilabkidagenting oefheantt®dpto be
tunor |ynphatics with the observed reduction in
CO%%ast asis. [0134] Finally, to confirmthe consequence
of [g18d}Ci MBIbAE ahPpraliminyyphatidation s, Bé MBEHS cathprising the

Anti-Nrp2B on netastasis to.the SN uat ed
antibgfeofERISTENG FEUTRES Ty D6 GUPIROHALO [T s ml&ﬁﬁf‘diﬁﬁ%r
chroxaﬁtbgfﬁp@&@ag b BIGtid et 1@ pHWABYeciY hiddut D&-45y preRadbiyqRrformed at low

ese of the earliest steps in

Sm“ﬁP%?%ﬂk“%@ébﬁmﬁé‘ﬁgpgésgq%gfracke and Liotta, In Vivo

6, PRBDmleudibul ($0R82nons As predi cted, Anti-Nrp2B
treatment resulted in a delay of the develg ment o

SLIFIPE T o rkesgrugeiiermolabonsof S APURFY FrepFoaea s pgt by mixing
the aht@ABY h&@lgl the MBIQ1 REfek UXpuR, FiiI0spribhe p@yshdr@gﬁaauy Wd9ftable carriers,

mass. This isconsistent with evidence

excinighisqs seplizarpiRgegigs AR mdaees! ﬁ@femfﬁﬂ)ﬂgf@ Eorhgia%lr H1 B (1780,

in théfdehn bNSHRASRM fHRLINETs Yr RfueSRREIBNonS S Ab&plable lo)iipR, SXOiIRS!s, or
Hoshi da et al Canc Research 66, 8065-8
Stablﬁzzwsa JORORfufS FoelifaISAL TG HES % F‘&éﬁ&fét‘%ueﬂ‘t’g’y% agl include

bufforEsa bR hBRpRXte Witha2d) akt] @Bt iofbgnidagdds; h@ RdRiakt® indlutling d&bibthcid and

i n functional tunor | ati t hereb tin
methiifgr Preservp LYo FYh ?Srﬂ%aﬁ%% AP ien vl Bk e s dgEampsgponium
chlor@é] Eanwanrmm&memehfwfroﬁmmmldm&o1 W Lolt&nay! alcohol; alkyl

met ast asi s tar 0135 rous I|n
parakeps & THellvd OF ltpé"&&et“h%ﬂt NEQE eIy Fﬁ%@é] a%a% [ and m-
crescMEﬁﬁr%l@@[aﬁ' ezle@me(lesg fhin dbpawpio ra@cdeS)@ty@sﬁtﬂs ipgotéing sgbhsk adrum

alburpla,vg %’@golrsuﬂrlnglfc%&%gﬂb ydaqphﬁlléna’ls'mﬁ%g&&aﬁ é%e)(t ngrlralhedoXe amino
ac1dsS;Ucp1r a3 glyohach@imiat, adparaginesi@lling, a2, or Sk pmoraBstcldeides

. 2004, . However, there is |
discpifssnttioli PEP ™t HoNE ol SbSEP dube Sl iy chelaing agents
such ﬁ@%ﬁfﬁ@ﬂgdr@sd&ﬁhﬂﬁ&@% ﬁ].andlfd)de{elihlosle oNdosbited \s&lt- iihing Rewiter-ions
made, bet ween Nr ressian a
such ﬁsawﬁﬁu% Ingfiaf éDxB%l% cgrp gatprcgela g?{alg?xn%cgﬁiz% ng%/ fopje c surfactants such as
TWEBME,}T&M]%)WQBV‘SorR@@e@mgy%@E(BQ5 403 ( )2001) . IFukahl
et , [ n_Cancer Res 10, 581-590 (2004 an.
CLIBROT KB BT an farom AL alSe(ongE My g0 BB L S pund as
neces‘sﬁ?‘fd&@lﬁd}i&h:c&m Alicatiod bBAL h@dtecﬁ &Qferéﬁ%ﬁh&s@ulﬁ%ﬁ)abempﬁthry activities

sjmlar at ed at hi gher
it et e ibetik §em P evaBfel PRy B SSRITEP et pdude an
immuhOfuppidbsyvel aBerPBNGhERAKIE agelt)bin @ltisgioBerGOdge, fn anti-neoplastic agent, a
adenocar ci noma, head and neck squanous cell carcinomg,
nmel anoma, papillary thyroid carcinoma and infiltrating
duct al adenocarci noma of the breast (Figure 9). Mre
importantly, when these tumprs were subdivided into
metastati c and nonnetastatic groups, Nrp2 expression
was noted to be statistically higher in the netastatic
group in nost of these tunor types. Interestingly,
these tunor types all have confirned intratunora
Iynphanglogene3|s t hat furthernDre has been correlated
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in the art. [0139] The anti body selected will normally
have a sufficiently strong binding affinity for the
WOBRR/183865 gen. For exanpl e, the anti body may brPemubiRPE:9179
with a Kd value of no nore than about 5 pM preferably
cytof&Qrc ARt cRORMEerdpeitd agdiid SHAaN R IRL RE e alilaplyResemTe
han about 500p0M Antj body affinities my be
Cm“@@ﬂ@ﬁﬁiﬁ@ﬂmﬁﬁm%a@&ﬁ?%ﬁeﬁﬁﬂ§§WﬁW“P8@ ﬂnce based assay
(s s t GREEIARSAYy A WREFIpbREM nhibroEpANPreSarsd, for
enm?l [ n?gdagel‘ﬁrm%roabsor%yent assayplp( ELI SA) Ea?ﬁ)andb o
ex B EPAEFTHFion seshRigues @r by infofacialpolypisrizaggm dey esample g 40)
h dr&y%thyic@ﬁul@srétor E@&hﬁ Hﬁ%c%ul@ R 853 -(h@hydhbBicy Ricd lkgbGplule,

activity assgy ., In order to evaluate its
respestirebntin Gallqisls raedeéwwers@rﬁedfqrexa%Hp%rg@ayé WRE FgHRheres,

mrcrbandlﬁﬁlsaﬁaﬁio%ﬁ@tclg§ﬁﬁrhgn&E‘psﬁi@? ok ﬁrr @e@?eeﬁﬁlsﬁ@@ nS@ﬂQechmques are
I nt ended use for the antib | es include the

dlsclprgrree?ernﬁﬁgt@rr 't Pleswimaceytigp! @%@Cﬁe@&ﬁ%@a Pilh EIE S es
el 6’)&% t umrfo&ﬁllle{tlogsr tg‘% Dscli &Y P14 %1@@@@%5 nube sterile. This is
cribed In WO 89/ for exanple
readvésmopmwh@eqye“ﬁuem ﬂe“elrahureare fHyation &¥emdTangs- ( ADCC)  and
nt (S (
RIS IR RS Rl S Bl bl e lpbec® SAUBIceiimples of
ustame:rml@qg@ prpirasions balpde {eodrer@blarEe f solifl bydragholis polymers
contﬁ%? fd agt%’odf%ﬂlckﬁqutﬁc%s Wyn?me l?drﬂd)f tslpapéd Q‘ﬂél&é le films, or
ope on anti gen of Inter est, routi né
mlcrgcraosea BixewRkienef sagaiagd-rslgats naérlqeﬁafsluére@&rqsrsedhxdrpgels (for example,

008 0 S B B 0 s s
copopparef 0¥ heglutanctagidriad iy gyl g@pima@p@)nrﬁ;gﬁfi etby gne- va@/l acetate,

degrg(%gﬁ rldc?@?cﬂ @6@@%@ cgﬁolﬁ'rl)ers LdP2A3he I-]UPI@JQ'DEF@T&W‘(mJectabIe

4, can perfornmed to determ ne whet her
mncrosrrvéeramonmew oslaﬁt@sacmlwrlr eppdeapplymst arddeyprolide awsiasg)i 9 poly-D-
(-)-3< %&@%&ybugﬁg%m&‘n Whtﬂg gbl?ﬁeg Ewmassﬁ{tﬂ;flg%t\h%l@wté@Mac? b age-glycolic

%m preferred enbodi nent

acid girpblerpRPY 0 @lﬁmrfe‘sovarr W0 dayseeartaig hydioay)s leassirgRignplonghorter

tlmegbﬁdﬂk AWHBPRQRGRed T oaRPfRRMNN IH 8V RS 2 4RB aNA] thé»}nm@f denature
ynthetic antibody phage libraries based on sin

or aggregrte wot fesulierfskrosere (BRiYrs AP 7 SuteylErsdA Lo e’élrlglioglraééctmty and

poss el dlhddey@iinRRh&HomRI BfiondkSRld o bR ¥RERE it8lRBzation dependmg
aving the diversified variable domains,. sel ection of

on the areahagismeln et S ampie+ ihths pegiceatien Weqhpnipmy iy discquarcdyrpe

mterﬁ‘lmehgﬁ@‘-s 9&@ fbl%ﬁ'h@ﬁ fh%gﬁ)fhld E@ulﬁ&! 1§&Icﬁg1g@r&dbhﬁﬁhuﬁﬁnay be
[0 Details of the phage display nethods can

achlrve@rwdmo#lérngesxgwrs'mé resiie3bOB) g e B peici S%‘H%uswe%%'& moisture
contérrlrusﬂ%@ Odbrofdr@dAdditildd, MOYeAIRRGES ﬁecﬁﬁlﬁjoﬂﬁﬁdr Rk dopbatidnes
can e generated by nutating the solvent accessible
: di verse positions in at | east one CDR of

|’1 @l bodyis\akikaRhed FONRE thtibRRCR e RdskntGlvehtitsh ng_g?Fﬁ used to
be nutated using the nmethods provided herein.

treatgmn@hbl@@mmr@lmw threrptibedypy amdpistpred i %ncuéwerfarenmal for the

purp9§e¥§fr &%rﬁ%@c@ﬂ%a daBl BF E%p&y Mﬁﬁﬂyﬁﬁnﬁ@lﬁiﬂtnhaﬂﬁﬁa S to be treated
CORH3 to forma single library.

mclulé?“fmhtﬂaliﬂ PTngssIass A rprlrnemﬁst SEHEPTERRS W RFoRnigal studies are

perféfn@cgl S:‘uclll anﬁl%rabé nQary bR ¥stiBiikRddiaRBhaPRASHdId RS disthséIMle Frembihwith the
CDRH3 to forma single |ibrar

antlbpdmwsr}ame |urq9rtartyd>oﬁomarﬁx rfﬁwtlb%dm%m“‘ée%owﬁrrﬂ%ofy hese be

emb&ﬁﬂ&ﬁsaﬁr%g eschREiorPARNR Sy tR PV EIBedAtAS mRal. 'Whdi€the antlbody is an
sol vent accessi bl e andfor hi ghl y dlverse posrtropin.example

anti-iSRPFpntibpsh mep §e ednsteredio h%ﬁt rqdpm g §plidpmeyanode

generated having nutations in CDRLI, CDRL2 and CDRLS3.
These libraries can al so beypsed in conjunction wth
each other to generate binders of desired affinities.
For exanple, after one or nore rounds of selection of
heavy chain libraries for binding to a target antigen,
a light chain library can be replaced into the
populatlon of heavy chain blnders for further rounds



substitutions conprises the sequence (DVK) (NNK).

Anot her exanpl e of an oligonucl eotide set that is
waois@Bak3cbdr creating these substitutions conprPCEES100B069179

sequence (NNK) . O her exanples of suitable

ol {@dByC! eRbifRoS BEMINCASERR, A€ 2ABbEF FuRAdo BYat @R€Man, e.g. a
skilled in the art accordlng to the criteri.a descrjbed
Q}blgg ghtibody.

patleneﬁuécprwg fropn a gipeapgoraigrdse Mhe rRYSHIeRRIF dTomAdpYRsteagpn
ﬂ@f arﬁlel&ésgﬂﬂrﬁgnﬁcﬂ ehe%@np@gs@s Hé ?llgv@lﬁltn'l Mt t¥eatMen BTt Smoral
to isolate binders for vari e of epitopes. The
iymnhamg@e@ﬁsml téngnewgltlom ﬂ@mﬁweg@?ﬂfé%&ré‘t?tqsﬁmf H‘F%anflraﬁglﬁge}?‘cl cgncer
theragj% teréll%ar@gl] Rkt gl%teg?hmg 'dglhhlbﬁﬂgE}Qﬂe&yl(fpﬁlﬁﬁﬁfftturﬁ(fr%mod

I's can also be generated. H3 diversity can

vesselxsavitd dorryoriding IO to BNAROH HENKgYeWilh dbis %‘@P%Oﬂ S&%C'%FIY
mclu[ﬁés ifRbEin [% Tl thsBd MO drYunitr alNh@PEHHAY ske dsQ¥elliad ?}eventmg and/or

versity can al so be generated . in CDRH
treatoomq@stasrh@f tpraer ghige srondpmitess Harefpe ¢iopdigatipried thegtpgriby other

therdpBRicS ERMBRY oPdant 'Ecgl?ettfeﬁﬁd tlﬁclﬁ&ﬁ% [SrevdadioH) AbreAnAdliRRABE Bre not
repertoire asdescri bed i cation that faqcus

imitgh, SRR PRI bO T8I JrRHE CHE Pk aniE MO Qe e Sxamples of

such‘éh%@lrs%cmﬁe tsc!jl@ﬁloﬁ’{ EViconsr, dRS &er ([RaRk sh-cdli MR &néey, non-
CDRH3 iple I'ibrariés can be constructe

smaléeﬁa\wmceﬁw nﬁwcwﬂfm fite Iagh gRAguRoUSSargiRAMS A

of th€ 9&’%&@:@\ feBaslIBRE cdndt, %btﬂg 8F SorhRh bafc@QincRlini GRS intehhifl
iple Iibraries can ooled and sortegﬁu5|

Caﬂcéfé»lpla'o“%auﬁﬁ@\efr SR PoR A QS BIATSBIET. e ladder

cancBShER k] e RR&Y, Bléf kihcan Qol&]@é’tﬁlcﬁhc@e kWmetVlal ér ddrRe carcinoma,
sorting satrategi es may be enpl oyed. For exanpl

salivgryeland CRNPTRY Idpes ordeR faw@er hvef a%ngfétpfo%%aﬁnf% ‘aﬁ%f%naef

thyrdi@bdnoertplie oﬁ@[r{ohﬁgnci Qdriods PG of hall an®ieck earﬂéremll RIB-cell
t he fusign pol ype

t
lymphgma gy @mgfadsﬁoltl%wagéw-ﬁa%%" T matgATILD: il poey e
" (SLYNH18ifiéhieNileoradtM&liduld NAL; @Beriadiath @radodiffast WL SighOgtade

target bound to solid surf t he, el ut ed hi nd ]
R AN T T I RERC Y A oS BIAR PR e L
loulk§I BR8N HNIMGARGEM yEr?bhd)rﬁzﬂS\IDE r&l&E@@tnpﬂdﬂhd gﬁlealdehdmoﬂqlsng
conbi pations of dif

ere t sorti neth ovi f.0 )
Macrpgloppling 3T gte lemphogy s ﬁ"‘ﬁw‘%ﬁﬂg) ﬁ?‘ﬁ% @1& SE%E"@%’W (ALY
Hair$ efiUBHKe R %a; alﬂGm@ Mbﬂ%icfl@lkmﬁl@i @be@-lfraﬂéfplaat IRtpgEolBérative

different hi injt | ones. in
disor{EER S porel HeCPaTg b TR A e b BepeaPies odema
(such ﬁsQHﬁtfancibtb@ﬁfﬁlﬁ bﬁgl tuksbr), Eﬂlcﬂgelgi' Vﬁlﬂ?ﬂgt:y Mdie beig&?dﬂiH‘yH&ncers that
regi on decreases degeneracy about t 0
are TR G HHEFS HEM T BPLE o) Mg Bt sndrek Pr gl Ot

canc@tf fektal dayicdpinaalemsll cdikluhgd cahdrg, ﬂoh-b?oagldueﬂymp]’(dmadNﬂﬁ_e,rrml cell

of diversity in CDR ng DVK o
cancty BoRHRSFy NS okt BH-BR B GEFE - RAE MRy LR ot ama.
carcilbiti k@t omha,@pid HP @sckahndr, ndl Y 6ina, aNiriapeancef, %ﬁﬂﬂlehﬁnatdné multiple
glnders i sol ated from the pooled |ibraries as
mye@88cri bed above, it has been discovered that affinity
nayoima] f urt RebntbAPRRY et VenpkaMb Bedl Fatidudidisedesthiuntedssirhyts, the

antllqloﬁle% ?fetgel !é}%%l%al%?fgh)? C L#JL%%{\IV & ha ?rtl' ﬁhdeaﬂl Veﬁtr‘tlsclatg Eliﬁsullf%tﬁgg)lrr glteesgme or
simifP&ikdabed n\«\&gn h@d ﬁﬂ&@ﬁiﬁ@ chyceRBHiibodied sfaha@t@ntiointioromay?® used in
S encoge RKT; am no aC|dh posi tion q is e odgo
compyariQFn SRR oA} AP FOUPEPEn 4TS s daliahey  sRpereey o
comBiRitidAs BEdeet, posi tion 32 i s encoded by THT; optionally,
am no acid position 33 is encoded by CTG ; 1n CDRL2:
am no acid position 50 is encoded by KBG am no acid
position 53 is encoded by AVC, and optionally, am no
acid position 55 is encodedsby GVA ; in CDRL3: am no
acid position 9 1 is encoded by TMI or SRT or bot h;
am no acid position 92 is encoded by DMC, am no acid
position 93 is encoded by RVT; amno acid position 94
is encoded by NHT; and am no acid position 96 is
encoded by TVW or YKG or both [0153] In another

Y T o . e

e lung), cancer



i n constant region sequences to provide for production
of full length antibodies or antigen binding fragnents
WO pooitgiseyi el d. [0156] A library wi th nutati onBCT/IIS2007/069179
CDRH3 can be conbined with a library containing
var 0@0’9] Vefnsc'ele[lﬁ aQbct@bhef th tic hhts @m&@oﬁﬁaﬁbﬂmn cancer
L2 CDRH and/o H2. Thus, for exa
thergpy Vﬁﬁéh%b‘?ﬂy@éﬂﬁ mvanf@w%uqqoﬁwaw'-f}ngwewgﬁ%ta af)ha“&
angl le%gladt@ﬁa@é ech i RALBL dnd afehBow® MtRXdrtsOhcIhd18e MUsEBEREd 8¢
antib sequence with variant am no acids at
Canﬂﬁ@t pddig ( 0)-29, 30,3 1, and/or 32 using
g@lﬂjﬁr m fﬁ%e GOEQN LS BltDody) &F 1RNATNAREN BIRAGH EBMHinatiBn with a
rary with nutations to the CDRH3 can be conbi ned
VEGvﬁ fenltagamstu%ﬁ NE@Faeneplor antaggniviaiurasaneRIGE sahbpdiss. \Hpsgipariants,
solubig mm&bﬂr N&nAR! ﬁ)tﬂ&ﬁ@daﬁﬁ)le éffbl&ﬁﬁg &Herdr WIFR, hé’h@fallzmg

brary 1s created humani zed anti b
anti- N@@F@@qu@sl@@ mhxbrﬁprwfr‘{%ﬁﬁf{ 'é(FﬁSWS kwea andggny ﬁa@‘i)'ﬁw&ﬁgthsrgof
Alteﬁgtlve%;l- or Had@Abh, 33 orindrPRERNRP PEALYIBBHPR Bla8mindderd folthe

séquence of hunani zed antibody 4D5 with variant
patl@m e it siemed PRk dhoggli-NRP 1" grantisRE gtibedy of ghe invention is

useddft bOBbibABn Vi AR LA UEAL dn@RAP R 28drfe adiitive-oNRRRrofitt Qe
he anti-NRP2 anti body generated fr.aom

Mut ant s 157
Pfefﬁf?ég’étl1VE{ﬁfafiﬂF'éf§"eé afslude thogs heindie meﬁﬁ%eaﬂapf‘gaéﬁ‘éer Wfig1 VEGE
antitday AQ%dly NidE Pﬁfe?abw thb 2DV QY aatiHDY SibeAlcizuG e reabizan.

or” bi ol ogi cal properties over the_ parent antibody

WhidfE M he hsemy olisipicy. ethesiterapgiticaagernizse(y foy C%@,@a%ﬁon tumor
therd %\/1@%& Pacy W%h@nﬁvemc@xflﬁ‘f]ﬁ@a}{taMt @f &hé?lf&g:lrﬁﬁlit are involved in

CIVItyIn eassa of

cho whi
tumegigenytth, 50clf as EF FBe Exbd (alm '@wmbﬁ?r?b?rbﬁéa‘%rb%% EENFz freferably, the
antl-@‘RPqi a@@&oﬁ? b6 thdAl&ntiBh @afnq{e%%’édym AbmbifARh WAk RGIb@E Fbceptor

etter, soneti nes at | east about 100 fold or 200
tyrogig lﬁﬂfi@‘ét"b@ﬁm (RERS} thet (WEGI0BYPTCAIE RETSIRFikinpsreapipes such as VEGE

recePBfs SRGF RRAROBGH tBeehRAlan@ DAY rede %rsewlﬂﬁrapéﬂlc small molecule
anti-NRPl "anti body nutant preferably has a

bi n
RTKA 4rp fipawyn in dte aRiciiping thuf g et limigd o, kst 89 Kf737)d yertotinib

(TAﬁEEOﬁ@ﬁ E)SI W(ﬁf ,@lbébzhxz@tﬂm&@)t zﬁmlet(A&@mﬁgl ZD B3P ONgiEhib
refera

ab stron
(TR Pt BlaSis 0106 B0 58 lomtib gL b aRgEC, SLs1s
CEPS10 OREEr 412 tNBRidith& 9K 5176 18§ \aHTId AT AgD2t hespaERRINEXAVAR®),
anti - NRP anti body. [0158] To generate the antibody
XLS&%@&%FHnbﬁgsor nore anmino acid alterations {e.g.

sulgii 1y ut | PIShtidNf aﬁtmoﬁyogﬂffﬁ@gvénﬁo@ REh&QaloAP5En @6mbilRion with a
hypervari abl e regi ons of the parent anti body

secopdl therpagutiosapny (sul agag agerYiEGEmtibeshyboagbe kg ther lgpq mcqmbinaton with
one éﬁn&e ciratel E)Httfcg s. Of varic AN Mo tHBPLRRI8STtSMBEbBY in the

be 1 ntroduced in parent anti body where thef
combigesd freatment methpdsni Werﬁ@ﬁtfom A pEmpRR Andh Boakimiting {15f obs

chenﬁdﬁ?era%@&dckh%g%s Jmteﬁﬁstatefd% pl%haecﬂ{&éug&mef f18fnfag”, second

manmal | an "speci es. | es of framework region
red0Hdds t Wherdi ﬁ@ﬂ-Nﬁbﬁ"HB@Yﬂh@s@%Ft@l‘id W&hﬁé?:?\?&‘l' BRppsptic
agenp 'tllﬂedse‘,acﬂh 't&%{ﬂelgic a ¥ ()@gﬂnﬁm ﬁﬂere@ Ifist, (FARREN PRGN antibody.
erac fect the conformatjon of
Howave@DRle@ﬁ@ﬁup, pdmigistraijon of g@gﬂstr@on of e antgNg antibody first is also
contérgﬁatg@ 1SL|9t§rl?l} doﬂé%kg/f&rtheos%wn'd(ﬂ'm?ﬁ)teﬁtd d3erltBR t¥dse preMiftly used and may

Interface . In'certain enbodi nents,
be IWFﬁdfdlu% t@tthfofwn@vneé ﬁ@l%r(syﬁ’éﬁgké) SithesigeH apd aeVBRLBUWY] on
ﬁﬂ% S rletﬁ%tp?edeﬁhcﬁ%r FENARG S EMasOthet abﬁroﬂ‘le@éjdd’d%e of antibody
|n| e anti body for the antigen fromth
will é@@@ch@n thammpﬁ dgrasspebs Té%ﬁtedF‘di? SQYRIAPINECOUFSE @Fﬁha@ltﬁeﬁse difwther the
to about five franework residues may be altered in
this enbodi nent of the invegtion. Sonetinmes, this nmay
be sufficient to yield an anti body nutant suitable for
use in preclinical trials, even where none of the
hypervari abl e regi on resi dues have been altered.
Normal |y, however, the antibody nutant will conprise
additional hypervarlable reglon alteratlon(s) [0159]
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acconpl i shed by selecting substitutions that differ
significantly in their effect on maintaining (a) the

waetoosatiss® of the pol ypepti de backbone in the pePESDNT069179
the substitution, for exanple, as a sheet or helica

anti Ho@Y fsQUMBE &Y fof ﬂ)&vetnhﬁe &hwngﬁutwpum@éso BisGhérypyOihe biiRnt's
| ecule at the t ite g@bul g t he

. C)
CI‘“‘gﬂR Be“’&)h%dﬁ‘?sp?\‘l&f’tﬂg? wl 8 Yea?cnhﬁ@lsve&ﬂ& agg! mélpwsa%ﬂl The
annuoaj& B sQiEBUPRIMAASadd AhcpiBRAt Sicdehabler pans bf 1r@em(nls)
Ero phobi ¢c: norleucine, net, ala, val, leu, i

9214 hyla?p@%pg orpthe w§ andgggyerity pfythe disggse, @krc)ﬁt 1 (tgyg to 50 mg/kg

(e.g. @CH wnﬁgy’kgaﬁpantl%dﬂf is £Iﬂﬁ11tf@ﬂ§h&idatalic%agel f¥SadnfiGtratib®io the patient,
reS|dues t hat infl uence chaln orientation: gl

whethgr of manmeeh}éeqecpr MOF§SePRIE 2 %ﬁ@trat[o@i@g})y contmuo){ls mﬁj’usmn A
dhlpdlnls; QAB%e¢ Mapht M@geswa@ hrchit ?Qk‘@to\%&dt I@(ﬂin@dk% oe&sﬂawemg on the

nmenber of one of these c¢lasses for another cl
factmenﬂquﬁi g¥fot ﬁé'fepeﬂﬁ%i&&mwéﬁﬁ&amftsr?éﬂmee% duaios v, deggnding on

the doRHidn, @R treAMeliSsuahinbdindtl 2 dBidE QPpiesdiidbrialage s;dm GhPdkcurs.
(see above [0165] Nucl ejc acid nolecul es en

Howavﬁ%h%é?sag%féala’ema uspiel 1apgrefiep atnset tﬂaw& ?f‘glwﬂveﬂtlon

is ad@iniFEEDOLs, 1o @M rdeRvebigatal dose rhRRE ErofBibBAd KRG h&siﬁt 15 mg/kg.
but limted to, o].igonucleoti iated (or

MOf%Pfﬁ@rﬂ&ﬁfr e‘l?{‘ epfnEFEgimgR Fasdsin CoTRnaige fgﬁég?r%ot hegapy regimen as the

first ARSHEHE oMM BGLMER it &icQbloddtaBadntdren %hﬁﬁﬁﬁe&d thah@mbtheapy
a non- nut ant ver i on of the ﬁﬂ%ent ant j body

reai R RS A ABEHGRT P8O AR N BB S T
chenmﬂtea@emes&gem( aﬁreedmle;s@red ulibig kiedllef dA8kore Re@ent dogds vithout scheduled

brea@ ﬁét[:ﬂnplaggg az/\ll '[l‘hrg %%ﬂ%?{; ﬁ’é@*’e %%Elél éli?egg\s)e(ljlltlgne 1rs] tee?sﬂy

monfiBeb Wil feelgm@tas nRisisaye substituted. |In other
en@&ﬁj nts, two or nore of the hypervariable region
redfddbs  offerpbady FATROSEAR PHORR O IFTeh dowd gad pdministered in a

fashiohl Bsilsiste bt v@ith co8d Ghedit 4l PACAIRO WhactbMBorlcBnsaRAMbN 1n@Ris context include the
paﬁl?tﬁ%%%%%%%@{g%ﬁ%%%hﬁenﬁcgS:’:l}:‘ Ifg%ﬁlljl%{gg%?%l t@ptsgqlfaq ngzleﬂnc%lrulit{]on of the

mclnﬂd'tﬁp[ﬁhlhtﬂit afie Mlubd of AiRVEsorder, A SO 0 Adellidler§ BEHUE AEAL, hﬂ\hhelﬂi])d@if
uence identity or simla

% no acid.se
admwsvﬂn"h %ﬁf%ﬂ%ef a&’“é‘léﬁ‘%@?fb and,pt f‘é.ffntfé%/ knopg t%eaw aractltlonefs
The fth@ifeuedaBy efacavd akdugt” doiBiamitefly tohR apd mendedaitlibe @eemed by such

mor e prefer .at |l east 80% nore prefe ably at le
consiggigio : ‘f’l%?“ gy gmggnt P%“Sé’sﬁryé@%e"%‘r& Pt é‘iﬂ%traé@%e?e ot
disordér, IThaSHtibBHYaced BaME, Huyis thldﬁ‘lam foanilhigd With Bng’ &Slﬂﬁ@igeﬁt@ currently

this sequence i.s ef|ned he as the percent
used fp prgyenty tff“ﬁﬁ%‘%‘%‘lﬁ%é i1} gpreftiog. 5 g"n%f a%%eemgogﬁwé Al q%aﬁgeaﬁs gepends
on the @G0Bt 0AANtiIGED BaB® i B8 Fehn@)ation, tRiyPel ol Bis¢rder®r (r&¥inBQ, and other

aci.d residue fromthe s based on
facto§s1 (ij%:u cg.?kwv% AT & era@%léseg rsgﬁanw PRSESAD FngggﬁlimnIs,tra’tlon
route3f 90 Hatein@Sbrel desboutdfdnel toadoRgsti tRchet oS REYRNERSos@esl

cengsllv Ay SRR r AR RO R R balessen e OF one OF ore

symyorthedrimadihl, préflersts@ic gl vatktiandicansr ddaldeat OMe casdbf cancer, the

nto the antibod nce outsj.de. of .th .
herdy Bl Bl i Rert ACHF S SRS R B oo dF PR of e Tollowing:
redusatrender ofdeiet deyls; 0édusd thie huafor tslye u{hﬁ]ilﬁ@} fo@lkdrenst some extent
end G RP Uy B e Sor e e L gy o b e TP i o some
extelﬂ,rttlmbcgﬂwhSandbf etliedene shmeAstenDére dr mbe\d thetshigtom@yssociated with
the c%nrcl:\éllp %qhe ﬁX{ @1 Qru atg Ialee]yebrlit ngl an%n%é) 51‘? ex?gtlgggcdangerr cé:ns 1? lrnay be

preferredenbodlnent of the invention, a panel of

anti body nutants i s prepareg and screened for binding
affinity for the antigen such as NRPl or a fragnent
thereof. One or nore of the antibody nutants sel ected
fromthis initial screen are optionally subjected to
one or nore further biological activity assays to
conflrn1that the antlbody nutant(s) mnth enhanced

- Y Y L



residue. The tripeptide sequences asparagi ne- X-serine

and asparagi ne- X-threonine, where X is any amno acid
wez@epi3eps ol i ne, are the recognition sequencespdDUS2007/069179

enzymatic attachnent of the carbohydrate nmoiety to the

cytoB@fedral BRotokie €InGBAE BmbddiHents, faiaamwsﬁﬁe BEBisQhvetiidngh bOfsed to
these tripeptide se?uences in a(ﬁ tlde crea{es a

prevgR LB ATseljof FPGRIBEYEF & e A ISt & it bisstprmapmat i on

reflegfe)t 0 rherabdage Bikpes afe 1&@1%6@%6&'%031%@5@ the practice of the
N- aceyl gal act osam ne, gal actgse, or Xxylose to

a
PrespRidVERY RNt 8re B6f raovwlﬁsiéw vy phimittioge FP%@S%QS“FF]P%ME‘W& and
scieiic R8BS i RE RNV QlpieBfly MtorpoBsd X} HSikdEby RIerédk & O
be used. Addition of glycosylation sites to the
anti body is conveniently acconplished by altering the
am no aci d sequence suchgkhaipris contai ns one or nore
of the above-described tripeptide sequences {for
Examplg hiked gl ycosyl ation sites). The alteration may al so

Gen@fatm%acwmé‘aﬁa@adﬂfﬁﬂtmmﬁ ant@bdisgbst i tution by, one or
nore serine or reoni ne resi dues to the sequence

f
t hd0®tilgi nanti Nﬁrﬂ Bl oleted from. humap senthstiy aybodiaphagnlibraries as
prev%u'él?%}scrlyf%“{tw & 2H0si70/Ged1h 80,2095 - Res @rdvu nant vrethadstisplayed
0170] The anti-Nrp2 antibodies of theinventjon can
synthdic gpihed Herarisesimbuiiat # inele Bip fFasmemisriydatrodyefng synthetic
diveFRY argoalea IxBdd bokitRRS altmhlee]ea\[yQi.mLmﬁaemaﬁ&wr@étmmmg regions
(CDErO uction of an anti-NRP2 anti bod the nucleic [

R d@iimgrove liprary ipedormenss: mprpvilagiapt g’da’FﬁtaB“%“'rbéﬁffigcf@BW%“t (Fab)

I1braY1@§\§/8‘E chRfrudiddl mee&p@}ee mﬂ%gen( amrLif &llGé}Elh&rbnyEryH'th%)lo acid
for exgre55| codi ng the anti body
compa&mmayd CDBilenedy Toe hgsaﬁ't\ﬁeétﬂrﬁnzeéeﬁne%f% twgn%fa% #te. Vaﬂ%hﬂlty of CDR-

H3 1@.{@1:@1@%»%? el lerea cedohé/thhlt%lﬂﬁlck@h @ amiel aeiatdoﬂksosmrdabﬁ attiiAPE DR-H3
are capab bi ndj ngspeci fically DNAs

SeqUERFES. h‘é%i‘%%/th%ﬁ%éilb{ar'ﬁ%‘t”‘“b‘i?ﬁ}l’ﬁ‘éelb?Y“f'}ﬁ'%" Ghs Biselged Oﬂ/ﬁﬁvg‘% scaffold
high\a@feitQ Tafiti R R afvlalglaw@altai FhRRIrCeRils SRIROEIe dnd ngmag ok baherating

i nclude, but are not |imted to one or
synthetic p@,tWoﬁbhbrar@lvﬁwa‘;rnglseéaﬁ@%éee claf eéiup[a? 553/ ?02157 pqu?lshed
Decdrtel | CaboR the OME dREIHIR & WK ExpB8EIE Sncopbrai maﬁﬁlﬂiy reference.
el emsnt a _pronoter, and a transcri ptl on ternination

se d‘m e. rbﬁ) Selg?tgﬁé)rocg%ﬁgﬂlbaém%ﬁﬁ@ﬂ@rﬁonTnﬁe_fiﬁ]vaqfwé combinations

of scilshReY¥d £d sbhitisn- b1ﬂéﬁ§£‘§dr@r\'gs RARY arB Rnd¥WiOid sk, In sohd supported
reconbi nantly not onl |rectI§’ but also as a sl on

sortipgs} B é@fthoéaep}wg% hbfavwaﬁ BRBFS Bl ErgsbrisEhtgetsd on qu well

Maxmsl%flaﬁa%ﬁ{at@aﬁbﬂc@aﬂrmﬁaﬁqpﬁw&a B soRkiBEbinBRL YRR hétfod, phage
avi ng specific Cleavage site at the N-term nus o

hbra%‘éasﬁﬁctumt mﬂb@eéreﬁs%g, Coﬁﬁqnﬁrﬁwqf a@tmyﬂﬁtgd Mg 1&5@@6% which then
was SlpaiR@ bySRIMARGE . Arlea HRDsRISNRLaRNYpIkE (RRG/haDedr8asing
recogni'zed and processed (i.e., cleaved by a signa
concp@mlpw&e\)ed pre Syéngaerytin paming tehish foy ggbier Yodere host
tub@g hat xdfie ARty 5&9&9{&5@%0@@91 g&%%ﬁé sdlEn M ortings, one

y signal sequence, sequence 1 s

clon@@@gm\tﬁml@@rmw@dﬂ emdaernytiwti %or@ P yﬁHL steaqn eV &6 srareientified
as N r2 b A@erleg E)PIH]V fb s&&?%@re ggndtupt@d f?)l e&%fn@?ro erfies and activities of

atase, penicillinase, , heat - s
the selmt rowehanii-NRP dngibetligssinclmdjg bgﬂéagﬂff@éﬁ pEBaysEFIch WeBI«MPWeQ/@d
bloclﬁh%&@é 8 ?s%glygsrgéﬁlamm %u@é&%&&ﬁl Qgrﬁe%ohypse %s@' and BV YE §s§$ys)
ertase | eader, factor | eader (including
Sat®234t orryH@§QR$d3f KalmWerre@ e ginedredctp anproesaitiaatianity agd stability
[ I
ond P RERAE TVEs 1 oANE Garde e v AL BEPES) JLiRAS RS
mNm?aﬁaﬁ@bﬂlﬁa His thI:élxpkaéhléﬁbﬁc fusignrpeptdin andingasbgells expirsprelddNrp2
as well as viral secretory |eaders, for exanple, the
her pes sinplex gD signal, ape available. 101 7 J 1he
UNA tor such precursor region is ligated in reading
trame to JIJMA encoding the antibody. (ii) Oigin of
replication conponent [0174] Both expression and
cloning vectors contain a nucleic acid sequence that
enables the vector to repllcate |n one or nore

1. . S~ oy

o o



conferring drug resistance and thus survive the

sel ection regi nen. Exanpl es of such dom nant sel ection
wais@stisseslr ugs neomnyci n, mycophenol i c aci d andpCT/US2007/069179

hygronycin. [0177] Another exanple of suitable

(b1b§)%be$&as%@ k® afRIol P EcFechPb aﬁﬂaﬂﬁﬁl:tbﬂﬁt@@' Ti& Varaad WQ@g@onTs !aaaml
gna he identificafion cells conpetent to t

Nrp2 phétgﬁ@n‘f&}?fiy %’@wa%@l%r@e%‘éw&g ALFONWVES COPFRMORATHT ’iaﬁe

expr&§18ﬁ§&tor RBhaL QY MR0GH T Hun@RdeG 1 brmIRGEd REPRbssRY indremalian
| ot hi_ onei n" genes, adengsi ne deam nase, ornithine

CH%H%?WVT‘%‘@H}] wptein 4 pffinly cCBERN-exanpl e, cel s

Ff Meth Wridd Jcﬁ%e@cﬁééﬁotsﬁlu POMHBRNASR oK 68.4.b a8l
|dent| ied by culturi etransfornq\nts in

n
YWesfl 3. 3 a5 phowinim? igat Oc 6\%@ HIAY a%‘é%eﬁ'éftn%% H-NTRE Saptibogy ¥W126.20
is shmq{l\l\%&é Ve ﬁl@taﬁ@fﬁ[ynﬁgf t&]‘hg@kﬁ%n \ﬁﬂa@@nﬂl{n%{ ée@ﬁéﬂc@@f&hﬂ Nrp2*

en Wl pe DHFR i's is the Chines
antibhdymE WER6.8Y witly h@r@m@)l se@ulencd i ﬁ@waem %@uré e The Higmment of anti-Nrp2*
antlb?%‘ YWltZg F eIQaw %aldb\lrah%lg@Jlﬁéﬁée}{]uen@@%th ﬁlﬁjnflnsﬂl (hum IIT) sequence is
ticu d-type hosts that contain endogenous
showDHIFRguterldnst or rred or co-transformed with DNA sequences
en : r
B T LR

whch wilp bolsptimificam&ined e <<(\mﬁ>ﬂ=l)1a2c an Tﬂ)@ ag@lhody tvagltakgpted & the
coagglr A/Mt /VII a rd('PEgﬁ)Cc%Hltaﬁk Bf N 2"(‘]: %]l?rb qﬁ? agfheﬁgﬁﬂltamg Qe r&fﬂﬁed for

er suc cosi d
VEG@ﬁthlrbimgttp geur@llgls (Kkramrryt;al nFaqqééﬁg/dﬂw 142 (@K)f@ Inggddition, this
antibdd gsmmf atBGmiR- Afﬁn@qg’ nfl:u%ﬁe ?]r{dQ-%&% N2 §R0L& b%ﬁlll*@'ﬁtl '(P@ure
or use I n yeas gene resent In
IB). )Jelas thequl casfimgd vfmpw:(@ma nb:lﬁsc@imwelw teathe b 19@ Fopaingand rdees nto bind
t th &ﬁg(ﬁ 95& dohinstol Hbr?&%gZ REH a%el?]f lﬁarﬁ)ﬂe%klgfé fé'[]asEllﬁ?[JhmanBmdmg

an strain the ability
—(C“e" e W”@P%MS* G0 Giger wPOOY s a8~ P2 e
97 |
| on in f%dé?%lggltg tbﬁlﬁl g?fﬁélétref 01':r engﬂfg%l%@@gnt?%)sfegggltfz{gg})!asmon
resoraﬁéee(SRP)neea@wmplﬁMratBIﬁmrer'em@@msmgnmt afnglﬁsgql rFarst o il Lippti- -Nrp2”

19
romd 854 e 0o} BPEER Has8lsol GUREOBHARSMHBAL foc o Seifeve
appr@wnpblea@ﬁhteemanbwurktnd%«w Pordenetichondseuehents, qu_féwrlalgielnéons of
t | L8R 1ykin BT Wutter (PBS
mouleth fichhan Bl de 85 QLS REEO Sor N il e by BT B er
with 605Kl (Wﬁ/’éwmﬂﬁts‘. 2§Kbsftﬂsa flpy rae vfalouvrehy Asmpiaeopriesghdind
L R e
(BLA(:dIQ %aluzBloo/SEﬁwhm otsigy 3.8). T8&6¢quithaibinglisyediation copiant (Kp) was
28! %§l§e rgtrpo %t ors for secretion of mature reconbi nant
e ZfBumin by industrial strains of
Kl [M\Z@I} orryfc:ele'pa?/ bindd ma@ride@en with sdﬂdoﬁea nMAIngee hwhangdfrp2 with a
K é;‘ Bi ol T Chnqj asn%ox?tﬁeson%z(:s Vcl, ?r onot er
40 12‘[5 e AT Zﬁur@? 89St on°an on| ng vectors
usfeky c onte&bimt)a)fpsmrmiaﬁrtomak bllnémg e VHAFZ edNipy wak eested in

ani erably |inked to the anti body
both ﬁgﬁ%feg%f@l‘ m cﬁpgrﬁsg?gwgmg Eﬁs?)é/bl e for use with
pr figaey ot i for EQHﬁdesE&lblhkﬂﬁig dppafighadty) togefbRirsesial dilutions of Anti-

SRALT TR Al e

mcu Jﬁrvhﬂll IRERNRhGIcs-csedv6aselt M@xﬁdﬂ@pl@fe@fﬁﬂhﬁéast HIQWRM e, plates were
her known bacterial pronoter sg@r e sujtab

washed SifbPER Sufesy Doia “piPopize verroted S 131"&‘8 Sijjipply HRP
contain a Shine-Dalgarno (S.D.) sequence operably
linked to the DNA encoding the anti body. [0183]
Pronot er sequences are knowg for eukaryotes. Virtually
al |l eukaryotic genes have an AT-rich region | ocated
approximately 25 to 30 bases upstreamfromthe site
where transcription is initiated. Another sequence
found 70 to 80 bases upstreamfromthe start of
transcrlptlon of many genes |s a CNCAAT regi on where N

. A 2 a1 g,




exanpl e, by pronoters obtained fromthe genones of
viruses such as pol yoma virus, fow pox virus,

w@od@sovicsus (such as Adenovirus 2), bovi ne pappdT/08m07/069179
virus, avian sarcoma virus, cytomnegal ovirus, a

conjids AUitedl §:25006R BBB T b, dblvéIUISedaﬂtﬂ TRDB butRir@é & afpryximately 5

mingrnataee  SPENheedREaE GA SO
| obgd bvalteWBRKRE Nrpd @t bRdihp YROEKthRieGBRts&ia8 dilutions of
i ded such pronoters are conpatible with the host

anti %éﬂ’ T leGrvambist postgtey wnh@@e#lﬂ\f@/axaﬁqa) niage ‘éoapﬁdé?%HZeFrf-‘s(Sb%fml) in
PBSTRSHSVED: M foswiRb By gmafge&btﬁmakaa VaRig; eﬁdE@sC gmu@ﬁﬁ@) for 15

restriction fragment that also contalns t he vira
minyes; Ehwwn?cé@vqt@alﬁﬁeé NEGﬂP@m%’f%Hn&tVéﬂSé‘aﬁewd br Bispipdding{RP
confhdishuman cytomegal ovirus is convenlently obt ai ned as

a Hndl Il Erestriction fragnent. stem for

ex#PB28i ngTomssess eelivarhiatlinarbidtipylated U s PhEEGHy piading to LECs
was Qﬁﬁéd éu‘? Q;Bprwl&lél% d%§cri%ec}’@féte€’£l Bidcsk 9§1e‘i’349@ 1958 (2006)) and
dification of th emis
bmdaeweistbtbw atwpt@y@n-aﬂi@tlmhomataw SCIULEET S Se@é@ tan%@g yesypsgformed
as plﬁﬁlﬁgérl]y %eggrﬁ,%gzcﬂygw, €18975,598- 601 on expression of

Nt erferon CONA 1n mouse cell's under the
conf9328] of Anti- NFBZmS@@IIgéf b&@qkaé‘éEﬁFﬁ tinding t¢ Nengh (Figure 1C) and HEK-

293 D8 RESFI IR '“F?Bﬁ £¥il feh: h NRb & gi y@ Yso bﬁdaevg@#ﬁméﬂagmorak etal,

VI rus ong term na repeat C e used
J BighChem 285, 299(2\2)(2@9%aw@@r utdizimgdistsamo fyyeen the pUABEY anti-Nrp2” to

blocﬂ—"v%@i%%! 5193 tg{b P@g% pé[le\l%’k QeP qilﬂgﬂlﬂabealmop@gxlogﬁs \tﬁttﬁms binding

I nventi on aryotes is often 1pcreased
to Nipd4Bigtie §) avrh eﬁllfm]lﬂrclﬂso @ quidn Elovierrr oAnthdrnde prprot alvp ﬁyblock
bmd?‘n%%@ E&%B F%fggt@g@‘ggﬁlr@f? \J%ﬂ\ﬁltr&{aéwf %{F%E%?;pg?ﬁﬂmleh@ﬁa@@ i&Pe 1).
Thesemesulty 19 conFigienteithi P}e"l%\ﬂbi?éflﬁtml@ rhleat tbrelaﬂ a2 demaips asnpramwdy
resp&{sf%'i@ Br T%H]%a{ov%mam%%h& th¥ bl B8 o RIBE PEGHREIHIGFLRR 1),
ancer on the |late side of the replication
_zamﬂLQ n (bp 100-270), the cytonegal ovirus early
AntiBERION ks SAARCEEGFERGJRRLYHBoRDAANGET On the late
Side of the replication origin, and adenovirus
Matsiglsand MethodSee al so Yaniv (1982) Nature 297: 17-18 on
enhanci hg el enents for activation of eukaryotic
préﬁﬁﬁ@ﬁ@ﬁ The enhancer may be spliced into the vector

at |@30psi tIOIVEL-dIYAIS Hinfan REnAM) ?hqb@éili)é m%oﬂblﬂ& Endothella] Cells
sequence, but is preferably located at a_site

(LEGH éndplrl‘é%% pere(aurohased emdamBrxGhd euRRdAEON &I?Fr’ﬁ@r{gﬁ‘f‘brex)
C6 ﬂaQZl &9k w@éﬂ:”u%&e@ RroMELE@r. $6U &E‘Qjerk B kﬁllel |§ﬂ’f ﬂ@fh i, ﬂ}@cﬁk Mlller Tumor

ells (yeast @g I nsect ,
celsinies ot e QMEM R BERSIeed vRb & ﬁérA‘éFﬂlémegerfﬁamtamed at
37 "M 4 s0Rlen saudlinnSeaugpces necessary for the
term nation of transcription and for stabilizing the
nRKEY proliferationgsse¥ices are commonly avail able fromthe

5" @] Ocmgmn%lawcx%apboﬂm mﬁsdvant@dwars%gatmmpg/ml
euka otlc or viral DNAs hese regi ons

Fibrengsind{yitrpgen)a@bi i ‘{Eéos% mﬁawcfswéﬁﬁ%m%@@ ala%resuspended in assay

medml (M Q%%S’A Fadof ﬁ@@@@@h §ou1 And Jaaemweﬁp el @&e RRGbAQN 37 °C
mRNA encod ing the antib r]%ﬁ&C)ne usef

for Ié rhalﬁ§ &f@llpsﬂqbelwgtsewwrlw@teilé’ml@%ﬁm A kig Rqﬁ‘be)bw pdfled and the cells
weregﬁ&MtEH 205 ARME: ﬁ%ﬁé%%h%&ﬂné&ﬂdrﬁ[bn w28 etV ity 1026
and the expression vector disclosed therein. (vii
chenglumitesqenss BHEN P E SO PT SR ohost cel |'s [ 0190]
Resuitdli t abl e host cells for cloning or expressing the DNA
~1n the vectors herein are the prokaryote, yeast, or
hi gher eukaryote cells desclg bed above. Suitable
prokaryotes for this purpose include eubacteria, such
as Gram negative or G ampositive organisns, for
exanpl e, Enterobacteri aceae such as Escherichia, e.qg.,
E. coli, Enterobacter, Erwnia, Klebsiella, Proteus,
SaInDneIIa e.g., SaInDneIIa typhlnurlun1 Serratla




bacul oviral strains and variants and correspondi ng

perm ssive insect host cells fromhosts such as
wepadopdces af rugi perda (caterpillar), Aedes aegp@t/US2007/069179

(rmosqui to), Aedes al bopictus (nosquito), Drosophila

el @m? ast Bife rblelobivk2! 1M)/EG@‘@%@%%’?€HM§,HQM anhq,v&.f&@tedﬂ was
identified. A variety of viral strains

exangipgsh Jiheserarediey 4¢18195 i viities jnducediby AHEC (éOLE;OV etighelinbq /16, 3898-
391 V@b BNLERSs hé\!%tlﬁ&{ ﬁl@h@usﬁ@lhb&ﬁ’ Ed’BeQQghNPVsp%HQVJtBWE@FC (5/Iakmen et

strain of Bonb and such viruse

al., fydhedd 20 479%nE 7Y l(?r(’t?é) P{ét‘%‘?lﬁ etdebrah h 200-3Hé Q?Pég éﬁfh‘tehmst etal,

Lymb ity 80t BigM, lﬁﬁfi’ﬂ (SR hin %Qrtraﬁiv@n%{fs%iﬁ ihaRaPf.ECs were mtroduced into
Spodo terafru erda ¢ Pl ant” cel’l cul tures

the egpghumher vgoe &‘&tsé‘ddf‘é,'d%’éé?ﬂttonb@tﬂﬂﬁFf&O ProgIsA D e LECs that

mlgr’én@@ RGEOLABH \@é@@lelbﬁfedumihé@(e%uﬁ@m Q8d Suantifbl9Bikure 2B). VEGFR3
However , i nt erest has een gﬁeatest in vertebrate

extracgljula domypin profeineiGA)i GmpeiFing e s fhagedligasd binding) Eﬁﬂ%ﬂ&% of

VEC{FiRB %’d Qscaub & H&sﬁ)ve h&&r@m \@Gmrlv’é@ ARG and subsequent
| es ot usetu [1 Tines are

expeﬁﬁlﬁk‘é@/lﬂ‘i"&fﬁ é’E/aICUF” MF%E ¢ ? 8%%9%@ Odi?teSWB whethes Nrp2 function
was AdGkedCRLLEGRIghtion) rpQWﬂl'A)b@WEl% aldANeYellks i@e {o%%ﬁalﬂfer

293 cel |s subcl oned for Lp susQenS|on cul tu

immeghiafely prigrto the ad?n&@y@f) EGF G terp& wangh. astg)mgm xﬁ%ly reduce VEGFC

medlla@mtze:rmlgﬂad@ﬁmgﬁk ba, ABIpKo AIGCTRGkvel 0) inhibiibh Qﬁ@llesgs than that seen

i RS Y o S S o P o s e 21, 28
p<0.68eSsuf JoWhol; {i@ttmrvefswﬁﬁt) NBi28). .Sifkeph@dits Wete dktdmebikink another
nkey kldn ce CC CCL 70); African green

VEQ%%H&S@WW@H |‘*§e %\%ﬂ%‘}% ATCC CRL-1 587); huran
cefo23gpl C@&ﬁtm 6186 bIScHobIRERE ATk B2, th€RM JTNrp2 in
k|dn%y cells ATCC CCL 34 buf alo rat liver

- modylalfnzsV R H@Alateﬂmamwafﬂ@ym OFEH 145 SRRy elydndused mgzation in
LECMS%eVmsly@anbmmﬁkd\ﬁa\é@ El 91@4 J ﬁatﬁdﬂ@m @5 5 896ﬁ))ng et al., Faseb

J18 C‘lé §11@%q0ﬁbﬁ(4agtnegpta E@cgégo %4753 @091) X bola gcql Faseb J 17,

20063833 @%oﬁﬁ)A crtyﬁ%@p&lééeéetcﬁve a7 EoH Eln%boc@'QgZ@M my\n&msed as a positive
1 Host cells_ar

comrpttaﬁichﬁwe\'ﬂgﬂ?‘f E"lﬁ"et‘tﬂ‘égr%‘a\/@w&%%‘t’tl 1 hEw’ E&eﬁr%@s?w% ((2006)).

Inter&ingll;, r}gnme@ﬂz‘bala nbtHav@dHtyl pReton mmm,tgtﬂeamteaﬂﬂgrstwnt(pfrg@@ 2C)
convEntlona nutri ent nedi dified as appr.opr

POSSLPB(r dup IOE PR B hoe ‘eﬁsgppl%?“éa& F‘ﬁlffeth S FIdRa iR @HCB?“ ““hzmg
the Pﬁhﬂmrpf WHABGAGNEOE (B8 e G @dmd@gctzha s%v (2007)5 @ABEAGES reduced

Culturin the gst cells The_host. cel | s
VEG& 488 “B%%‘H’c% iHaing Ht‘? lwa@ “rnﬁ\%ﬁﬂ“& ﬁ)'n‘g‘ffl"b‘@ of both
Anti-Olp P Anti- Nrp’i B ¥idmiotreyulidh aﬁgetdmer ummm.rcﬂ‘lnagrhtyonﬁv a(bl‘l'l}@bllsﬁl to the

mhlb%g}g:s%ﬁ]%% aser?glé}?%L%p > 1]:“6%6 gSSrrrlgﬁ;ﬁtjng tgzﬁyrpaZ does not play

ardiMthHEQnﬁd@hdhﬁgﬁmmEagle S Nbdlunt((DNENb Slgna) are

g?fe for cuI g the Rost cells. In add

2381 TR dieatiast e in Mat crndieed S rpbiertop pas

mvesﬁgzaed %ﬂ%blﬁa&ﬁiﬁﬁqﬁ? h@lI n-o ee‘f%&%QLE)erb%l}ferahon whereas VEGFR3 ECD
E I ochem \O%%Z NoS. 767, 704; 4,657,

provigecgibsprongloc 5@%@@@%’ e 3magawenwm?‘o%%gﬁmwm Nrp2

siRN8 £4iRQ 19 bhiba NE@fF@ m&fﬁ%&ﬂbhﬁﬁmoxﬁg eg&ﬁhd‘lﬁb/cfebﬁ(ﬁd&@ﬁt as, Blood 108,
C I I a r the st ce 0 t hese ne
1243#355 @88@538115&@%@3%5& %E@@&@}tjfwvﬁ]fﬁ’%ff%ﬁ’é@a piggot

proliotafies. growt h factors (such as insulin, transferrin, or
epi dermal growth factor), salts (such as sodi um
chloride, calcium nagnesium and phosphate), buffers
(such as HEPES), nucl eotides (such as adenosi ne and
thym di ne), antibiotics (sugh as GENTAMYC | N(tn)drug),
trace elenments (defined as inorganic conmpounds usually
present at final concentrations in the m cronol ar
range), and glucose or an equival ent energy source.
Any ot her necessary suppl enents nmay al so be included
at approprlate concentratlons that mould be knomn to
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exanpl e, hydroxyl apatite chromat ography, ge
el ectrophoresis, dialysis, and affinity
w@ boosmedeeyr aphy, with affinity chromatography ber/mgonhes9179
preferred purification technique. The suitability of
ZGB'S A ﬂr%n ﬂﬂe ﬁfﬂfltﬂ' Bf AMtl-N'r&aﬂﬂn&ﬁl&@é \WhafHorih MehcBRLEAsaSsted.
i mmunogl obulin Fc domain that is
We tppcbtzbe hmp@orqmpﬁee%mth’l BERNh cope 6ellapss apsaxarhigerredeysh dgmonstrated
that ﬂt{ﬁ'ri %Sﬁﬂ:ﬁ iladng s hB@hte®FeBadi®S SEkhO RetALHR Bir&hnlres (PQ%S etQdl.,

hains (Lindmark et al. (1983) J. | munol
2001%Mdmwzef1an1e)lrp2 ignetinavegny slipcs ebRferprpEOTLRducRS cofigprsavhile
addlﬂrélq}f¥ﬁl?e$ re%&qblﬁ'ra‘rt Wmmﬂ&n(a%s}{ 1 E@D- iR E 1hi FRG)sd completely
5: 1567 1575) matrix to which the affinity Irg
(Supplsmenter iseig 41) sTlmbseﬁu]b*ﬁ eRnfisisgaY s PRouL e atioatha AgdNrp2”

doesHbChifY é'tllr@sl@}ngpho%% bamhe ?elglo)ﬂ afd &RE Bot AL &$h Sé&ﬁztBF&ﬁndmg to
control gare gl ass or _pol y%ﬂfﬁ%g%ed|V|nylébenze

Nrp2a| ThysyAME NP A s 10 Plpekippcaiceaspe fupgtiopy 1phipitiag HHOFC but not

VEGF &%@m&iﬁﬂecﬁz@éﬁ &ﬁul&%gﬁgs%ﬁi with agarose. Were the
anti body conprises a domai n, the Bakerbond

Exampt nyresin (J. T. Baker, PhiIIipsburg, NJ) is usefu

Antilngh2RHEKE V@@@C%dla@dh%pﬁagﬁlﬂaieﬂbj BSvifoOr protein
purification such as Tractionation on an ion-exchange

MateriglsigpdhMedoganol preci pi tation, Reverse Phase HPLC,
chronatograohy on silica, chromatography on heparin
SEPHARCS TeRPSREESYr aphy on an anion or cation
eximmsge r ﬁ&nmﬁs Uibe @hadesIOl o REGAkidsBetbel dnd’:eoibddm”l))fZXB‘ mm
chr omat of ocusi ng, SDSPAGE3and anng@ nhsulfa described

wersgrestgddi PR8N aF@ A PEGe Saraa L e &P E@H Y RdFroispgHon as describe

prevﬁ)ml?f rRerihict RE M@k Bh8 ol 198 1818145601900 Agerasy be tested for
imnary purification Steﬁ%@% t he

lym%rﬁaraegrc ﬁ@tlvrtﬁér%fq TeBEFebn 2 g hgden B‘HE‘1t @6?1{“5}% Higipelet was
then rﬁﬁylalki&;l ﬁt&h@&ts@dfth@pdcraw @;lnlmbu dreaahvatet evith rdbrﬁfoasﬁtibody (lOmg/kg)

Antlgﬁa%t(lérg%{(g)pcg)(f el n gg%[?gylﬁggfe nggngH tfﬁen ammals
werCRQOIRBA Al dofidss dlﬁec@ed, f1he Mngihetits wereO:i25des &) twhole-mount IHC with

ani 9 SUPORINSD SHET A 04y SFEeHPEB AP SRS ey
positd¥e 1PinHaig véskeds ARtng lfr@dlythé’l aiibogwérb quahesied.ed degree of

pur|t mrth opti onal physiologically acceptable
%@%@ﬁéﬁﬂ@@@ﬁ%&s{%mnmmws

302@? eUt T ackRCh & NSRS oL RIuR (Bq‘BLGJQBmal@ﬁde,wePe shiekd and divided
in the formof |yophilized fornulati

04 ? C)lrh er the
into ééﬂae@rere Thnuvere thsn inxsted p-apid S uk¢-3% Fyan sRles snlwiops! hrgft

Evard aﬂa& |28 2@?%%&@%@&@@5&&9 ihWiEemt($.5 @@/Iﬁm@ltnﬂ Gls\ﬂﬂﬁ)ﬁt
and concentrations e d, and j ncl ude

antibedy fhowphit was iEPERkIES el RS CYART tg%{oa%m“es 1 later the

anin@l P da0@tled ahd ¥Rl UGk REs ASEQEDI € arﬁﬁhﬁge’ﬂnsiklﬁf&ctnﬁ]jl&ﬁbﬁ@ch injection
preservatives (such as octadecyld

concibere Pt QA B FSHPAFS. T FERARE RO S it 4&3“ ¥ Ebxact the bue dye.

The Q&B%@hé&%@th@ IGMOdsdiRn lRenzet e @H&tﬁiﬁie&f hick®D nphenol |
butyl or benzyl al cohol; al kyl parabens such as nethyl

Resyds propyl paraben; catechol resorci nol; cycl ohexanol ;

3- Q@ﬁﬁ]‘nO' Ha@r‘i@o%&ﬁ@glémﬁda@t\%d@ﬁ&pﬂ'm L ECL b)( lb]@rS(Sng Nrp2 in
t han about 10 resi dues) pol ypepti de; Erotern

vitras B mapnedt baiinted vdethst N2 waf reﬂwfﬁgﬁ‘gdp% tlpglgEGf-'C functlon Fivo.

We Qﬂﬁé&%'&e‘ll%h%&t%ﬂ S’ E@F@hnéﬂﬁitda% Vivh Sy ivid & alildi@mphangiogenesis
am no aci ds such as | ut am ne

and yﬁsgtthlrdnieﬁt@ablgyydpﬁq: @l @rc 1|€€>§§4 4 -0 Q&g@e Hﬁ‘g&‘fa%gg FBivt Chem 273,

659@5@)@‘%9@@}’ IKABS et ANL-LNIL Ac&‘cﬁfcbgfby dy xBes 88 meLadh; garisto et al.,
gl ucose, mannose, or dextrins; chelatlng agents such

as EDTA; sugars such as sucrpse, mannitol, trehal ose
or sorbitol; salt-form ng counter-ions such as sodi um
nmetal conpl exes {e.qg., Zn-protein conpl exes); and/or
non-ionic surfactants such as TWEEN(tm, PLURONI CS(tm
or pol yethylene glycol (PEG. [0200] The formul ation
herern nmay also contarn mor e than ~one actrve conpound
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degradabl e | actic acid-glycolic acid copolyners such

as the LUPRON DEPOT(tm (i njectable m crospheres
w@oompasisds of | actic acid-glycolic acid copol yneeT/asmo7/069179

| euprolide acetate), and poly-D- (-)-3-hydroxy butyric
Fas@Gi 16, 104hi1089 mbmm&stwqhnﬁen@bm&senemvﬁwﬁmb c@tal miceopocket

Iactl Cld col.lc id enabl e rel fo. .
N Rt T R e LS LR RS LT
the 4v¥aRtRE ASnch OF ars ANt heise I?mr pmay?dsresﬁbhm() @rRCHGRE, atdede plexus

rempin, int or

I bodi e Q | ong 1J e, .they.

of Ny RE e Rl yuasatenae R Fieval: BB ¥ i vearc
treatfi@hSletb0 €228 pBE(S; infc@mtl} iThgseiviassals wasdalefed by alYogi-tal

acti vi and Slb cha es
immggti i S AE G Bfeen ol SRR AT ppfsvation of
VEGIRparch Eﬂgtoﬂl’tohtb&telmﬂbtﬂtﬂdl thin VEG’R!I Wedted Barphengiogphasis (2671 pixels’;
p<0 E)Eﬁegﬁgfl ula c? Qfgarggveg%ﬁla mg :thf?,é{qtlkqs Vr%i,rhgr?@?,'gemc fesponse (3281 pixels®
p<0.001)0 THis $lokk wdesiiniliras ddpasege the dtoabbbsezad udiy WVBGFREECD (Figure 2E,
ZD‘agg}ﬁved by nodi fying sul fliydryl residues,

y é ilizing fromacidic solutions, controlling
noi [6240] e CElnir@d’ﬂ&o evidRib1d gas’ﬂplﬁll’;&ﬁﬁéaat]@ dcbchhilels @Sy (Fakhic and Sirois,

0 ri ONNposSi.ti
sc&iitenrB 0 2 DEELh oBart pe Sl St SRR was used
Thisaedal heditedamal ifRctphes E’IEEJ[I;CSN &ﬂﬁde@ﬁsdﬁ&y pé}ﬁeablﬁlgﬂ artddntravascular
odi,nent.. the tibo i S
el P P Y A RO e e uio@s e
(Sup@t}hﬁhﬂan‘yﬂﬂgtﬁé ()@ :Remaﬂ(aﬂaly,dﬁahﬁ)enf \gith AxtaNpd28 hadxedfpkadinyVEGFC
. . nonhuman. mammal s t o treated.in ma B
e BT st R b R T LR R ey =0.038).
Thesshésnls quabtiand Gl coatistelit @sthavhat ypestsarvard.iir S0Pl appearaiode
. m e sta model s for a di sease to be
'mP?F%Egéﬁ’ 1Y%\¢§ﬂ§ 3?%%59“&?5 Hay" e used to study
Exaimprici ty of the antibody of interest. In each of these
d t

nle f‘(')rgtgation

Pﬂmaﬁkmb&ﬂ%ﬂmdi nay be adntnlstered to a host rodent in a

sol tumor nodel, for exanple.[0205] In addition, or
ingkggugﬂte#%%?ﬁve the antibody is used to treat a
hur[mnl] e. gM1g’iat£bataIs£ﬁI watl périhasingamalifitid Bease dimber with 8uM
order_who co f stration of t
poreige 24 TOSB) e BSERIRGBHTEL o EHEoHFAsTy Pisvem

Ftbr&{e@t\(re(fl'rt\htﬂfgeﬁ)rf@r 1 K arentc. ofells gl aslsa\ynﬁﬁdﬂm@(OO]@eBSAl BGM-2)
reventlon and treatnent. of tupor netastasis

a
w1thgﬂfh|0uta’lﬁ@?q§|&é Mieke dddgsida fheuppst g(wqbelé CRenqttraciant was adde({] to the lower

chan‘itfe? ﬁ\t JBMAtasal hRUREY afd RBOwaL idcMkddiat 31T foh €s KRy ORmARke upper
tunor bl ood vessels required for providing

mem’@wre werstremevsd (i BEPenge e ang celoR thetpweri Sﬁtf@ﬁt“iezfrﬁxed in 70%
cthaif afd didiclJith S}&&' AR IMoRBIRI HbtR). tnth%emé}@ kSt biGh @ IBwer
tunor at the primary site as well as preventlng

surfeaﬁ af be well.apd nwgbeﬁet gt cgllountednbt welkpet spadiigBbndar y

si /e bygsief ore allowing attack of the tunors by
ot her f erapeutics. Exanples of cancer to be.t

(i he342di ngConflont Ao mpreraqubated Vi sardel ABNrPar é“tt‘i’et‘ies (10 pg/ml)
for s'adra] gt, 4 69 of B hrE ARG X wh¥ TRDAR Wil eﬂgm c%@aegmuon buffer

eukem a. More particular exanpl € such cancers
(Gibp@cdﬂtddr@ulsaiqu?amelowﬂdted@ah@év at 1:UWgn & éﬁééﬂﬁ'ﬁn (RBE.2&r RS, 2 mM
EDTNIBlIbE Sbln doAiDCkofRT<o RARIRLLe Gk, 20 ke GAACEE and 10% 10
denocarC|nona o | ung squanous carci noma of
pg/mil hemprylgly) Anidendice we@fblqtﬁelatgé P$11E83The blepRenepen miaebiptig-xx protein
cancer, gastric or stomach cancer (i ncluding
gastrointestinal cancer), pancreatic cancer,
gl i obl astoma, cervical cancer, ovarian cancer, |iver
cancer, bl adder cancer, hepatoma, breast cancer, colon
cancer, colorectal cancer, endonetrial or uterine
carci noma, salivary gland carcinoma, kidney or rena
cancer, I|ver ~cancer, prostate cancer, vuIvaI cancer,
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agents have been identified and are known in the arts,
i ncluding those listed by Carneliet and Jain (2000).

W@ 0@8A}36bm one aspect, the antibody of the inveOr/USW07/869179
used in combination with a VEGF antagoni st or a VEGF

labelif2 AR Mecc AR B, SEIISMGHth3S wadhbd o MIEGRC8BLIfRQdH Q8inedWrHEH
variants, sol uble VEGF recePt or fragnents, apt amelgg
¥

strepgajsiihPle (B Bisisejence gDy Bplygaderi thyEags¢ APpeayHgm ¢
Bios@Bices)VEGFR anti bodi es, inhibitors of VEG-R tyrosine
k| nases and any conbinations thereof. Aternatively,

a . two or nore anti-NRPl antibodi es may
be ER3pdm QinsdBhed LEes Wk pamt@ated il ﬂ) | NG RinP 198 fvathl Rfktrol or
odinment, the anti-NRPl 'L or anti-NRPB antibody of

AntltNTQEBl anijleqdics 61 fatm ) SerdhOinpin eGYTBF.rhan nﬁqﬁed/moﬁ“%(? Hariseryegbottom
f
96- v%ﬁ%k%??éﬁdss&e%?%%%%%iﬁq% éﬂat’lﬁbn@ﬁecﬁx H@dcﬂé)sﬁ ﬁ(?O(ﬁ)hcfe%é w(ejll

ant I es 1 nclude those
Platets gvetetventsifuged fpil tonet 148 ethenelnenizeporert aae]lHyik sukatrate, god

mcué\’ti’ed e AepT el fbb X, %lgtgslg%te he}ﬂv:v%le@@tt hQQQ«Yth bBs bﬁ.}{%ké}%mw Cell
or rani bizu sone ot her aspects ot her

densttherafreutined argetiteé?)f@slelﬂdiit (Molecwortebeslt i on t unor

t he,r /oM ttwh b he. antibody of the invention include

tzgvm—sfj—vf—%‘?gctors that are involved in tunor

gr P0244] suCdnflasnt EE[EF\FECsEVd@BQm(uadt@dokamuiaeWHe E¥0ng/ml of VEGFC
B e e
for nvuny heSml-sl knowlteplay erdleid éfﬁfﬁrrecteyuoosgmengl WEEGER? activation was

evahf{"lt é‘glé‘g ?"éac \XE{%or S a}sulijt Qoas'tého %@br ecep ass gP {[%é&rle%ﬁé% kit

R&IFE CSEE,IEERSE;CUE@EH ms:expaiwted usingla BDGE racemgmcmaslon Maapy/(KIRA) with an

e c smal ! e r f
VEC{I%?@%% c% [ine g5 reglrogs Sgrlldjlerﬁn(ﬁgl( Bt Eﬁ g glt%a am }BEH %{Ibﬁ 161 8&3 891
(1996))] Btiefhi, l;xat(la'mcaﬁwmgs exp}@tmn‘gg@lnlengcmﬁmzm%@&@mamwwm were

oS O B S AP I g

(DMESL EEVER BYA), anItn 508y l@ERity 00 ng/PKEEGEAZGencajsah PorithSan

Frnt REGOAG 2 e B0T i BT RE PR O fort e ot

weredmed lnDBEyS afntaitieg 1% veon wrsodnemtonwaaad@weﬁ Aiphates were coated with

o GRRARRLAA s A0TSR LR, 2088 b
ovemlghtblmdl hiotled (MBS h .33MBSH) fonbhe At ﬁDTaH@IS apeut p@S“ég”l'ewplgm)
lysat?s‘,]\\l\/fg% b r%éf foq h%Dr% r@ﬁsn&r 1ARE thesc f(ﬁﬁ?@% Eyem%]oh%f Hl?t@ﬂ'lo' ditection

treat nment met hods o I nvent1 on.
antlwﬂﬁm@lwsmh¢ah®ﬂa¢edﬁﬂY) foy2 houws. DBeteeiiva s hefcme@mﬂeHRP

1298 t . Total AKT,
ot R S G Y B P R B R o o
phosplos-AHM toias Eddl Edphwisplie-Erk Fadonkbre. membeﬁtcb @taég%fh%APKﬁ*ed

r [ rst,
phop A PR AP e RO TR DL SRS s BShubde
B&ﬂ@@ﬁultaneous adm ni stration or adm nistration of the
ib?:fllg 5 fﬂ.‘aﬁé tlﬁalt 3@1 I\{]@B%tgﬁer&q}mh&v@diﬁé Q‘gron%hst c%p;lmﬁent
age for t econ rapeutic agent are those
w1thpllee°s<ﬂ rthtak i bloslesdV BGIC hinginpt Nohehedditon thedagt that & Glppksrrady
sele 5L RN RE WALV, Bl D5 RIS P IR B The g it 3Pontion of
why agprupgpi ei’clé(ljm@egem ofid lymphavaidgengkis butaediprotiferatien pysecular
I | fb
R o X L R S AR R S e
disryptiey/ HE hdhesion tottheespeslitaempitix pE@ st thiprths 4TEGEOTAHEMNPY , on
the patient's clinical history and response to the
anti body, and the discretiog;of the attending
physi ci an. The antibody is suitably adm nistered to
the patient at one tine or over a series of
treatments. [0214] Depending on the type and severity
of the disease, about 1 ng/kg to 50 ng/kg (e.g.
O 1- 20ng/kg) of antlbody 'S an |n|t|al candldate
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The "therapeutically effective anmount” of the anti body

to be adm nistered will be governed by such
w@oositassat i ons, and i s the m ni nrum anobunt necESHFHF300T/069179

prevent, anmeliorate, or treat a disease or disorder.
migrditg At DBAYnURBBLLMMEC BStogdatitval &vaRpikd 02T 04 Aotihateshy

Wth one or nore _a ents currentl used to event .o
effeqt pRAiortion MAE AT Fatterst ) oHOF FHiBTe f BLRITIC o TRHLIHE Anti

Nrpﬁﬁildﬁ%@ﬁbn@ﬂahﬁﬂls@?ﬁ CmiepRAdBurRrhdie, A&ﬁNﬁEB @f néHalngffect
LEresent in_the rnulatlon t he EX of d%wprder or
on LEL adhesign to '%{Pﬂf"‘di HepllesRiyP extpred bl SRl sRoaes These

ar epygner ah lsééoh’@&:gmblﬂtﬂ B&aﬁﬁé@nﬁj—m e AN d/élhiehnternahzatlon of
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sol ution-binding sortings that are known in the art.
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anti body YW.26.20 heavy chain vari abl e domai n sequence
with human H (humI11) sequence is shown in Figure 13.
w@ 0@RAY36bm the foll ow ng experinents, anti- NrPCI/BS2007/069179
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[0231] A 96-well bl ack-clear bottomplate (VR was
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et 2 Elo
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conparison to the inhibition seen with Anti-Nrp
1Bal one (Supplenmentary Figure T), indicating that Nrp2
does not play a role in VEGd es nedi ated m grati on.
[0234] Next, the effect of Anti-Np2 Bon VEGFC i nduced
LEC proliferation was investigated. Remarkably,
Anti-Nrp2 Bhad no effect on LEC proliferation whereas
VEGFR3 ECD provided a strong block (Supplenentary
Figure 3), in agr eement W|th previ ous reports wher e
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previously (Polverini et al., Methods Enzynol 198,
440-450 (1991)). Agents to be tested for
wo yoophassgs ogeni ¢ activity were i mobilized i n POT/USBNT/069179
hydron pellet (2x2 mm. The pellet was then inplanted
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ng/ M human 1gG Anti bodi es were biotinylated using
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Su %Lleﬁé kit are g( VEGFR3 activation was eval uated usi ng
PR géegrec ptor activation assay (KIRA) wth an

Resu‘ltEGFRS 293 cell line as pr evi ously descri bed (Sadick

et rm Bi o 9 883-891.(1999)). .. ..
Br i["e?rﬁ%, o et g PSTERR E?#@ﬂf i uhjbitipgof the
VEGH-‘k:aglst(a@@ead alh) Domeer RYECERBI4v0RN £ (20 SRR e 41.07 Na ColePlnst 94, 819-
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lates. were coated w ant i bod Si nma .
66cl is aLmurme mawary enoc&c‘%&oglgq‘ﬁ%?eéwggt{?rg g se%eq_ S &nﬁqry g]mor ina
BalbamidukaAyldksov end M dlat, Camahr Iﬂbsofdk E99(1RBS(1992)2% fB&‘fA)elIﬁ epreks
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trace ar matrix
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not ogens was eval uat ed. Antgg- Nrp2Bdi d not have any

effect on mgration induced by VEGF (Figure 2C), HGF

(Figure 3B) or FG-. Therefore Anti- Nrp2Bdid not

general ly disrupt LEC m gration. Furthernore,

Anti-Nrp2B did not have any effect on LEC adhesion to
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reduction of VEGFR2 (Figure 3C, p<0.001) and VEGFR3

activation, but to a significantly | esser degree than
WVERBBRB6ECD treat nent (pO 001). This observatipOT/US28B09179

the possibility that the selective inhibitory activity

anahfs réting W PRBLAMbIGe RBmBer bembthiatRinoilés i b@tﬁtgi@bs Micro-CT also

requi renents of VEGF receptor o]
allovegd s v dsfern e Hteitefpl, metasitic Hﬁ“&%‘tfﬂ% 3&@ &%T%W gﬂimem 2o
resul'te@‘ﬁ?l: &d0dtioh SEQRI REtad&lc VoRieQ0 74 bal) ipéodd pafi®had tambol tkatment
dress this possibility, the dose res oqie of VE 5? f
(L. 7%%%@%%&‘% S tglyviergreied thapthe 345 B TEPURETE g the surtace
of luhdE D YSR ol adtANRSpeORG keI fiRalsy TRESREY &dt:ﬂ\hﬁl dicheot cause a
reducti on of VEGFR2 phosp%gﬂﬁlatl n ca

redusw.m Welpsgsis yshiftigihe godule g spriee fQf f‘ gvé&&-‘ﬁ&m

pPhe@ropr yl l@i@f%‘na i ?eﬁ@r@ne@)ﬂs 8dsbriBel af ExghpW 4, IhdikdRd GlatiNp2, but
of V Then, a dose res ONS

or 150n e
not W@&Fé’tqrgf GRRSVESEE s A 628 | IR e T e %rraﬁﬁ‘gtﬂ ﬁ%@‘lﬂﬁ'& b
treatl%g)t witht ARG pPERR MRLied rihdtcell Bhavist dlfé’dﬂl}aﬂ)eﬂpm inBtastasis. This

75ng/ M or 150ng/ of . VEGFC m grat e u entl to
was wkply g¥en rhml%@tiequ o ORI %YP“%E@gbgq ﬁ&@e ot

Addfﬁblgi"i&fA&ﬁN tpoP R UGE a8 arly LRGN &Idl&lﬁel\l\@@hféf&tloﬁ), b{:‘:@ﬁdseﬁbr migration
VEGFC 1 evel s were_ reduced

i i PO PG o SEEOTEUP AT Y aBICE o HefEERpgp e o cffcts o
AntiBIPERRAN N AL IO Ve laRE bRt YheAe bt-oRARE BIryEson thyCd tasglloblastoma

insufficient to reduce m gration.
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exprQQW@FCea@Hh@tm@lllt't@ﬁleﬁyt@sniei’eo fHEdln@thﬁh&)MmVE@E system (Bemstem and
tors. Treatne ti-Nrp2B o

Woogljzrfjhl 995 rf‘giFMOnzdlry, tj}S\OlhadF menapglwﬁg@ mpaes&%wlactosﬁase which can be

used 9k 8 Hafie €@ diMatt 8lt&in B tinbsellAKt  Or p38 MAPK
activati on whi chnodul ate VEGFR2 ne

pr P26 L at Fubputansays g laniation gﬂaes%glspr? Eng;lernggedé%ltltiaq/gll cgnsustent
devefh'gfﬁ'elllt%lic tlﬁ‘rQ)ré’\A?ﬁtlud nRREESIE Vﬂﬁ’tl—W\-ﬁZH trNEt@lbnt(dRﬁlﬁbt @ffecithe primary

' This indicated. that Nr m l.ate
growjih @fea{f thspe taﬁlgrq(f,lﬁ;wﬁ gﬁ‘él %%Iﬁ(gxg Vﬁ)g_% 3r{_‘é§ﬁ§ﬁ Ingtrﬂrzg?ﬁlg?lly reduce
pnm&%ﬂmls% RRAAAK ERin R MB s mrma@mdweatfmampﬁnsdmmneraaam
nal 1 ng

astly, we the eff
metgoay o GEEEOFRL BEDand ABipe ABinaertn daummseall SiE
simifa SRR tEEbrPIrEM a0 U ihentNFRPw &8 BachRcedQhdtid MORE @edepliskateddut and
wth VEGFR2 and VEGFR3.in the resenceg:f?gw_gwgﬂﬁgmld

inflatgeeriecifiptpngy sietor gptastatrggduley premich
VEGFRIAECTS BRIsa) a dehicBibi B tﬁ@veragé?lhtﬁnbeﬂbﬁﬁﬂlﬁlly dHﬂecVﬁSnetastatlc nodules

dramat i cal | r educed i.- Nr E
per Il f Biresiy s T8 TERGTO TIN5 e St sFaB s ki fralpeshgvith
VEGFRB @R Mickae T Sm%lsfdfﬂle\}{ﬁ@fﬁbnﬁ&décﬂh&d ﬁhtinﬂgi (IF(gil& 6D) and verified

Furthermore, the role of Nr usi ve
that 1 Fash B OV GE Metgiatii BFredge F b e @ﬁ%%l%gs “ba‘?/ fea?m"d“ arms.
Nodfitd wai adnififBed % Mplactat lNﬁdihg by ﬁlstbml_‘y&slsdildtumm models (Flgure 5H and

t unor - associ at ed Iynggatlcs % g M ther
6). L hORio0E Do RBIS HEFPY BS0N =8l I ET S Bt | GG REFE
tumds Wod@nd nnunted onto glass slldes The sections were

i ncubated QN primry an

1 862 on A B10uEh i RSl AGTR (i eSERtes ROSE e frence
to ceft®ih gmﬂ&ﬁﬁ@ntﬁ)ﬁng £ S ORItAInREE RaM&lsImoaiTRat@is ef th @aPytion in

anti-LYVE-1 (anti 20 ant i - PECA
ke S s o PEeg ke O . o
the fék&nd et 1 (A1 WOM) tiatscdpeof Haappeadedutsias.t hen
stained with Al exa 488 or Al exa 568 secondary
anti bodies ( 1:200; Ml ecular Probes) for 4 hrs at RIT.
Staining with secondary only was used as a control.
TUNNEL staining was perfornmggd with a conmercial kit
(Roche). Images were captured with a Zei ss Axi ophot
fluorescence m croscope. Blood and | ynphatic vesse
area was deternmined from6 representative i mages from
each of 6 tunors per group, evaluated for nean pixe
nunber by InageJ Results [0251] In order to determ ne



al so observed in peri-tunoral and intra-tunoral
| ynphatics (Figure 4D) for a nunber of tunor |ines

WO paBadiony 66c 14, C6 and PC3 (human prostat e BET/TS100Me69179
line). This expression was confirmed by ISHin a
sulgrgs] of AUPDEred PSR tHENNDIteh LspliitidatiW, Brd Be FeBeeBScited
lung nmetastasis. in nmultiple tumpr nodels Materials and

ther%tar?dage ¥ GXF YAUCPFP&FW%’EHY refergpieds haE FRIFY accor dance
with the Guide for the Care and Use of Laboratory
Ani mal s, published by the NIH (NI H Publication 85-23,
revised 1985). An Institutional Animal Care and Use
Committee (1 ACUC) approved all animl protocols. Tunor
nodel s [ 0253] For 66Cl4, cells were harvested by
trypsini zati on, washed, and resuspended in PBS at a
concentration of 2x1 05 cells in 10 M PBS. Mce were
anest heti zed using 75 ng/ kg ketam ne and 7.5 ny/ kg
xyl azi ne, and an incision made underneath the right
forelinb. 2x1 05 cells in 10 mM PBS was injected
directly into the exposed 4th mammary fat pad of 6-8
week old femal e bal b-C mice. For C6, 2x1 06 tunor
cells in 100 m PBS were injected subcutaneously into
the right flank of 6-8 week old femal e bal b-C nude
m ce. For both sets of studies, tunor growth was
nonitored 3 tinmes weekly . Wien tunors reach an
average size of 80-120 mmB, mice were sorted to give
nearly identical group nean tunor sizes, and treatnent
was started. This was considered day 1 of each study.
Animals were treated with control antibody (10ng/kg),
Anti-Nrp2B (1 O/ kg) or VEGFR3 ECD 25ng/ kg IP tw ce
weekly till study termnation. Al studies were
repeated 3 tines to ensure reproduceability. [0254] At
study end animals were anetheti szed and perfused with
4% PFA. Tunors were harvested, cryoprotected and
frozen in OCT (Tissue-Tek). Lungs were inflated via a
right ventricular perfusion of 10m of PBS foll owed by
4% PFA, and visual counts of netastatic |esions were
performed prior to Mcro-CT analysis. [0255] SLN
net astasi s was eval uated by heterotopic inplantation
of C6 tunor cells into the ear. Briefly, a cohort of
animals were pre-treated with control antibody
(10mg/ kg) or Anti- Nrp2 B (10ng/kg), one day prior to
tunor cell inplantation, and tw ce weekly thereafter.
I xI BC6 lacZ Cells were injected subdermally into the
ear of 70 female bal b/c nude mce. Mce were
sacrificed at day 3, 6, 9, 13 and 15, and sentine
| ynph nodes identified by cutaneousl ynphangi ography
and subsequently di ssected out. Lynph nodes were
honogeni zed and | ysate assayed for b-gal act osi dase
activity (Pierce). [0256] Intradermal |ynphangi ography
was perfornmed on control and tunor bearing mce as
follows. 2m of evans blue dye (3% by wei ght)
cont ai ni ng 1% 20nm pol ystyrene fl uorescent m crobeads
(Mol ecul ar Probes) was injected intradermally at the
apex of the tunor. Animals were allowed to recover for
2 hours and then sacrificed. Tunors were dissected out
with care to not include peritunoral tissue. They were
either fixed and then histochem cally anal yzed or
i ncubated in formam de to extract evans bl ue and
guantified with a OD600 neasurenent by
spectrophotoneter. M cro-CT analysis of |ungs [0257]
Lungs were inmersed in 10%dBF for 24 hours, then
imrersed in a 20% sol ution of an iodine-based x-ray
conput ed tonography contrast agent, |sovue370 (Bracco
Di agnostics Inc, Princeton, NJ), was diluted with PBS
for 24 hours. Lungs were then i mersed in and perfused
via the trachea cannula mnth 2Ch1s of soy bean oi
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porous, mnesh-like structures of the normal lung. This
is due to the absorption of the iodine contrast agent
wdyoosakicds struct ures (bronchial and avel oi wal PET/US2007/069179
tunors, trachea, nedial steinun) contained within the
| ung, Excess contrast agent was cleared fromthe
?ﬁh&f%ﬁgb ces by the oil perfusion step. Potenti al
re extracted by a series of imge
p r ocessi NgASicgd for-lﬂﬂﬁb1hﬁ§.@'ﬁlpﬂd’tﬂ|ey$dtl$ehshfell WAgretioaSomprising
i n- hou in C+
AR o T 7 e gt e o B R P2 R

am@gﬁlstanal ysis software functi on libraries. The

al gorjthm I S|n ensi t hr shold
nor ph%‘l ogi @%ﬁ“& LRt fa ?5"&% Wesﬁ 'ﬂﬂgﬂjgjelctols B JypagpRatient
al | pat ent Tiad méthuriaif slaimag SﬁSr.emAﬁldlhnﬁlanﬁatiEM Hafibe@s diaftbsed with

1480 Hounsfield Units) was determ ned by histogram
anaiysis of 5 arbitrary |ungs enployed for al gorithm
devel @p menTheandhddhd clapt B mhkreinbsnid Shabdpanas hahds-elopddar is at risk
ofnd%veLll R urrnmrrmvtosxesls and excl ude any background

AP el Cr)) ?%éﬁ al (erosion,dilation) and

r eg| oh- gr ofhengetiepef etimohsharen eaxdappiaistesds it O tholynpbitic system.
hyper-lnt se I QNs. O oxel s. an re
voxel s of egh iR ﬁo% ge%‘sn?% ¥' rg'ﬂlr? gf}s’i%m ¥ %gl\%%%(%gan
t he Dbf.onchllel reshaind clained vaherefﬁhadmmg:erom sdicandifrog it gpup
i r . ni ol voI of 2300 con ted voxel s
G grggé{a g’?catrﬂnoma@ yﬁg)@imzﬁn%%top § Be qe cﬂé1 pted a8 an obj ect
(massy.. ThEheintenidiof cleth dbheehsaideaeet ik &rlbcwda‘:louahegoby
C%n% LTy ! n gqurnelg dsecEll X\elllntfbr trrp Aﬁ‘? an6nc§an(\)/n| Snllja ﬁ?l}nl c():nnc y
W FhaTVT duar bia c°t re acce % 51 &tled
ealanwssmlbh ef the hmgsqnlmmsi capeindnieofdipplesy, amcer cxfﬁhetplaetoneum
l% %ng%i ul cq]p&e% I’ige%tg‘?:gaél 3 a\é\gr?lml sgmglllﬁnceT pgqcre(capé cancer gvf%gl%stoma
qwemaasmeﬂrmymlamnqea nieausnder, dbidder detvei, Bypapmar esanbheeraolon
S t, al
gggfogeﬁ 3?%0%/6? e%?(tmn%r;‘mg)g f!tﬁlﬂ% C\?\%?néﬂ’l stallva%/ %la%H Bcr]&oﬁqat idney
dr mcmgl cafider.divamahaget.ipoostagodangeq welva}acsnupalthl)daﬂ eahcw, bdpatéc carcinoma
ed r
a\fyg Iv!mcﬁé [}&IQJ #ﬁl@ gk‘igﬁl cglqt%!; ZE?IE%F%%P&% Ochro?lc %%ﬂ%crytlc leukemia
(@amwe b(dlehfdxtzatlclenl@mma (Alror Hoel del Ianéqma,exhainuatl)eﬂbbﬂasnc
] by
bk PRARS lgr?tl oDl o%ée‘i’&é&% fisorfe (Ffﬁ@ %@ma VU
wolifermeonastociatt! e»sth\mml@rrhtog%l slcme assednat:dadlﬂ( bram 1On@s, apd Meigs'
?mqg,g ) with histological estimtes of tunor size
pi xel count; Supplenmentary Figure 5). Results [0259]
One aj or Bpprre@@d lof ¢laim $ivhdsein said) Broel! Sanpheing ishvelsctixbiepm the

{

40D BB 608 gty Pl R BN B B B R ooy
(BhlsNHMntem@wt@@e (folbodyr, NHy;iintbrmeediatstgrade diffu@aNUEr hipegrade

( :
nﬁg‘r(l.)]rigbé%g% RAL l%gg?él)ade lgln lé(tﬁ)garsquntl IgléILf?Elﬁg% %ﬁﬁall%g clfaved cell NHL;
bulky diseasa N m@ﬂtiﬂ st lmgmat@mhela@émmpmmmd &¥aldenstrom's
MR @3b@Rhchia t he effects of Anti-Nrp2B treatnment on the
formation o? l ung netastasis were teste in two
di f f dPent Thamsthoprobidtim L whdnein gd& N2 antagesdst is ap anic-dirp2 antibody.
modely, andpt RemEs ogélélglbﬂO"’lﬁIeWsaMﬁlN {96(%)’ 3 a@antl Nrp2B
muri ne manmmary adenocar ci noma |1 ne def |ve rom a
agydy-aneous manmary tunor in a Ba! b/c nouse(Asl akson
and MIler, Cancer Res 52, 1399-1405 (1992)). These
cells express VEGFC and netastasize via the |ynphatic
systemto the lungs (Aslakson and MIler, 1992,
supra). Othotopic transplafiitati on of these cells in
Bal b/c mce resulted in reproduci bl e devel opnent of
tunors and lung netastasis. Anti-Nrp2 B treatnent did
not affect the primary growh rate of the tunors
(Figure 5A). As VEGFR3 ECD did dramatically reduce
pr| mary tunor grovvth rates it was excl uded from any
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Additionally, Anti-Nrp2 B did not have any effect on
tunor cell proliferation, apoptosis or mgration in
WO 2dosa43ckbwever, to address the possibility thedT/UB®07/069179
reduction in netastasis was due to effects of
Anti - NP2 BhORethddd? rclaﬁﬁh(b ﬁ'her&ﬁﬁ sl 8R-KM2 | aHa g c&rﬂ;ﬁlses the heavy
effect of Anti-Nrp2 B on th rat gliobl ast
s lightthaig éar@eie|d§ma'8 S?P&Fﬂ%&?fr%‘éfég A azY&fﬁst%?e%q’ or a fragment or
wlﬁﬁtag@eafo an appreC| abI e degree (Figure 6E), express
VEG-C and are thou to ize to the |lung vi
the | wmhaTl?ecmemog et Hever ﬁaliﬁ‘H'W%%%fF@"’dyl‘ég%‘j"Fe% from the
%}d@b donSigtigloy Y wdzey? MW&I&EM@&G& ﬂ@g&ﬂem tﬁ@ecﬂ’xpr ess
gal act osi dase whi ch can a_mar k

e
P61 |14 ot o apeiae 5o T UhGF™ a1 N8 2Baoly s an antNip2a

aﬁub L aneous transpl antation of these cells in nude
m ce resulted | nsj s devel o nors and
| ung fﬁet s Egpehod fﬁalmﬁﬁpﬁﬁer‘flp &t ﬁfﬁnﬁmémmﬁ Y SppRIGES the the
HeR®y MdIoREEN cBAiWrRAbE AbMaidkedub@SSoft YMDIE20( b PfddpeheRAr variant
Addi tionally, VEGFR3 ECD did not dramatically reduce
BFFNary tumor growth rate in this tumor nodel. This
al | owggl f OTheGRIRAINDf SIAMS | PivhdriR sai hitiSipa s taatiboely &f Y We2&20, or a
f VEGFR3 ECD and Anti-Nrp2. Again, a cohort of
AR N= O with similar sized tunors from all
treatment AhiEhowEsrentiEtlig tﬁinﬁﬁﬂlyﬂl@ﬁhntgfmgeﬂebim%mwsﬁ@ administering
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Ant i -1 p2 ‘Bheishod@fiplainabl @ claim t B aters@enid wakdmalll(FdBict is a
ECD. M cro-CT analysis of the lungs confirned these

Wﬂfﬂ’ﬁ%rp(aﬁ'@ure 6D) and verified that the vast ,
maj ordot y ofhemidttaditofisiain wWewieerdin ead huhea chicet prgiesithad deeeloped or is
f. t lyngs in all treatnment arns. Nodul es were

ag{)‘ﬂ‘fﬁr’}?dﬁ\éeio@gtﬂ'gorr?ﬁf%iﬁsgtl c lesions by histology in

bot h 2lunorTheetkeics of FhigilOevibHdiraad (6:&br mdakthsisiionahd lymphatic
general necropsy did not reveal nodules on the surface

¥“Bther organs in either tunor nodel. [0262] Although
in the. for"ﬁ@omaﬂg)dabeslam mwlmnemmdtunmembdammsi is in a distant organ.
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sgndderet. ant organ. 7. The nmethod of claim 3 wherein said
cancer is selected fromthe gyoup consisting of

carci noma, |ynphoma, blastoma, sarcoma, and | eukem a.

8. The nethod of claim3 wherein said cancer is

selected fromthe group consisting of squanous cell
cancer, small-cell lung cancer, non-small cell [ung
cancer, adenocarC|nona of the Iung, 'squarnous carC|nona
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Macr ogl obul i nem a. 10. The nethod of claim1 wherein

said Nrp2 antagonist is an anti-Nrp2 antibody. 11. The
woredosaaees cl ai m 10 wherein said anti-Nrp2 ant PODUF200%069179

an anti-Nrp2B anti body. 12. The nethod of claim 10

wher eisn sarid niitdd-olNe Ridn mhdaaﬁiyalcmwm iys@aomm sElecanrom the

gwan d/ %E{séfng 2 cha cﬁ/ f%?%}lég%gg Hgggr]ﬂ?rhgl u 7 n( j sg}ap lymphocytic
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3 1. The nethod of claim 30 wherein said anti-Np2A
anti body conprises the the heaw and/or light chain
wo a0saldees domai n sequences of YWL26. 20, or a fPrPEmUBIW7/069179

or variant thereot. 32. The nmethod of claim3 1
wher ein sajid pRRHdacdNiBR CorAptsitbRENCldifh 4Y\WRin2Aid Mfagénist is an anti-
fragnent thereof. 33. An anti-Nrp2B anti body
NoApitibethhg t he heavy and/or light chain variable
regi op. SGQHﬁ'f'bﬁﬁm%euﬂEhl adthpRRiIY oS@iRCH QehefelrDAld ME-NFH Datibody
consisting of YW8.4,2 and YW8.4 2. 36, or f nmen
ippelagisd ifigpt the garResmsistipg of FLOS At YRbeRA 556 mdaﬁﬁl %632% an
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heavy and/or |ight chain variable regi on sequences of
WREEE1S20, or a fragment or variant thereof. 37. The
anti body of claim 36 wherein said variant is an
affinity matured variant. 38. The anti body of claim 36
which is YW26.20 or a fragnment thereof. 39. A
conmposition conprising an anti body of any one of
clainms 33-38, in adm xture with a pharnmaceutically
acceptable carrier. 40. A pharmaceutical conposition
for the prevention or treatnment of tunor netastasis
conprising an effective anount of an Nrp2 antagoni st
in adm xture with a pharmaceutically acceptable
carrier.41. The pharmaceutical conposition of claim40
wherein said antagonist is an anti- Nrp2 antibody. 42.
The pharnmaceutical conposition of claim4 1 wherein
said anti-Nrp2 antibody is selected fromthe group
consi sting of YW8.4.2, YWS8.4.2.36 and YW 26.20, and
fragnents and variants thereof. 43. An Nrp2 antagoni st
for use in the prevention or treatnment of tunor
metastasis. 44. An anti-Nrp2 antibody for use in the
prevention or treatnent of tunor netastasis.
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