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NEI ROPI LI N ANTAGONI STS This application is a
non- provi sional application claimng priority under 35
wOSW7ke(7@) to provi sional application nunmber SPCT/US2006/043516
60/ 734,798 fil ed ngﬁ ‘ ylﬁzpﬁ ONiISfs 60/ 820, 561,
filed My 27, 2006, e enr\fl régcontents of which are
i ncor por ated herein by reference. FIELD OF THE
n‘g IIQ%OIP ér%%@]{&h al' %Qtﬁdn%ﬁhll{‘lﬁlg @h&‘f’% gﬁ&?§§bl\5@ 1t1@(e) to

i ons an aSSOCIate neur o
prov1810néN1§Pchaaom numttersef@/73w983fﬂp&NDmnhea8 12005 21ideb0/830.8 iﬁéﬂﬁl July 27, 2006,
i.n ds for nodul ating
the entue C%megt §Wﬁ?h K@?%g&ggggrﬁ%{hgt%ﬁ%ﬂ%e nmedi at ed by
neur op| lin-1 (NRPI') receptor. This invention further
relates to nethod ﬂ]ﬂﬁdﬁhﬁiﬁ‘iﬁﬁﬁ’ﬂ?@ of subst ances

t herapeutical |y USE uf_for preventing or treating

The pubisent o1ventian celaéssenadlly ta sewpdsitivatandimethodnegisesipsawithsneuropilin
LRSS Rbnshd theB&CHE RAbdulati
o, <O Ty Y R Lt s s
vacsculaihyitioh eyl waihtcande lpedlitt@d bbgme@mpﬂm b@@é’éb@cemm Thisgipyention further
relates to R Bor SN s@aﬁc m%@&ﬂ sEH\[rFUi‘ ﬁre@éﬁﬁg bf&treating
equat e 351700 . They satisfty this need by
Condltmq@rd@@dmamj apﬂoelatadamt gegiogendsiict or s, whi ch pronote new
bl ood vessel formation and nmai ntenance via a process
generally referred to as angi ogenesi s. Vascul ar

formation i s aBAEIY ROUND: O THE: l:.\ a!r.\., cal event
D&Xﬁkl‘ﬁbﬁ%f @lvisaﬁﬁr sm 1so<ﬂcfuﬁ(ﬁﬁleﬁtﬁi ﬂe?)ﬂeﬂlgnti’(&ﬁﬁzﬁly pBysiological and
hel i al (ECs prollfera fromexistin

pathologigpl RIpdesses- efh‘tti"alb’éml’“ﬂ’éﬁﬁlsﬁ‘?eé@'é%lﬁa@ém ey 3ng LUTRY'S FEERiTG A gdﬁﬁll&{eé’lood

supply. "ﬁﬂg SRR @RGRd 1 ;fr&fu@i'n% Sf FanlgloShiStab et \th@ﬁ;proﬁx})te\ﬁ@&(blﬂoa essel
ords t’hen undergo tubul ggenesis to formves

el s
formation s FERTFATiBA P@feSé genstally gelesdde areipeasst s‘s}%géﬂaf\'}dsmaﬂon 1sa

complex %Qtr &H@rﬁl Hidlodi&Hl meﬁﬁﬁﬁﬂ(?iﬂg Y1 Q858 o the @lloirigMBelph: \é@ Endothelial cells
| ar pl exus undergo further repode

(ECS) proldSmig o sdRaF orpfgﬁf?re%ﬁt?&fw’fp&qnﬂereqeh% bR igepe pdggelesce o

form corll- k& RERERes! &) Qfa@ﬂﬂﬂédi’&| thetl uné&tBe fibulpgeavdicho Iﬂ@rnfﬁi:lssl&ls@ﬁ&:l’)ﬂﬁntral
and nodul atory {?unct ions to the vessel s; a

Tumen d) HESHRGICARGS Pratersely sed PbIPrUtHP FormLssranany Vessels
plexus ufifésdol frtiee Eén&)dﬁlﬁfg ah@fe@l@ﬁnﬂgf)ﬁﬁi} Fexi- aihﬂdhmébébﬁﬁ ﬁheaécnﬁeﬂ kssencase the

o o R S
per1cytes%ﬂ§ﬁa}11|€cﬁpﬂlﬁle5Js'&rooﬂﬁm(sgl(@) géﬂ)s ;forlldgareksyls, d8d n‘&o&@f(aslrwlm inkhe heart.

. : est .
Hanabary Ry i 7SS B S R Lot il ﬁﬁﬁpﬁ%’% g G 513

23 (20023 Ivdadsk, B. &fKrdstrﬁ@[MeAsCelll'hEBB ph@berle solid tunors and
net astasi s, atherosclerosis, retrolental fibroplasia,
T smangvadnsablishéd thati anglbgdnbammplaatpd inrthe pedtogémasis of a variety of

disorder%j Zﬁ%g%gé{lc%rsgg& gl%gsea%d aue hta | C %rg)l c!lergms %eﬁr\él%ntal ﬁbro%fl at ed
hemangm'ma:su klaronid ﬁgmm;ataacbn ﬁmaéohll@}neovaaoha@saaka Buoglaapmhfmatwe retinopathies,
d1ab ﬁg’éeltm?qa ectL! —réi?tﬁ Inaé i a% engr?l{] Se%kfascul #&C&QQ immune

and psor
rejectlonRIb' ledansplaneet! ca‘hea,l us]sue Bld(dther @h;em IheWOld @8R itis 1@ Pdoriasis. Folkman et

o 3. 2ibaCE: 0 gBPRclRR B0 g Rk R BBy 2217200 oo

and Garlen A.,P&hdevolar dibaagy", dxf Pélhulbm]ogja)ﬁémwe DiséasByA Byyhamic Approach, Garner

. i RRAS3E s, A PRy S G G, s AR, CLL Lo
]?1 otli1et uagé) cr)fttglggrmsétr%q\btg g&%ﬁg %ég?m??onn%%{'usc:lai fr 91% tr%ﬁéf&érﬁrom hyperplasia

to neoplasia, and for providing nourishment for the growth and metastasis of the tumor. Folkman et al.,

| s
jve vascular
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to neoplasia, and for providing nourishnent for the
growm h and netastasis of the tunor. Fol knman et
wahkow@sé«got o acquire a growt h advant age and PCT/US2006/043516
I Il [ |

Natré B@§ 98 g‘ﬂbﬁg&éﬁh}é% uﬁrg%e?ﬁigﬂggﬁ giﬁgg rt]lgedtgﬁlarbégpfg)%%lﬁ% ﬁqh §%vaﬁage and
prohferaummtrwfcemaared tortheynormal gellsi Acumpr lasuﬂbwegmba@ single aberrant cell
which caﬁ‘glrél f{ﬂi’e %5@/ tg Y ?izé (9’ f{é\tf? c%éc;ﬁ]gﬁ]rgéegs g%rqr?g%?dlét@m@% Ergraltavaﬂal')le capillary
beds, and i Fatreey gcrrmﬂwwmt @rﬂses emmlamdohsseroma@m forgopgperiod ofime. Some
tumor ceﬁl%1 f&n s@%ﬂe{o ‘ﬂ}é%%lo%eg g@t Iglos%glh dlg hEﬁ]a? V\ﬂﬁ g\’vlﬁ&%}bl@ferate and

enot ype to ac
mature uptp oW teniligre blapdivaseelsu rTéeae mewlyfenmed @Imorl vagls it Qlﬂd allow for continued

growth of ﬂﬁg)?lrr?ﬂy tﬂﬁ%? %u&?s‘@ééfr tﬁ@&l&@&n? i oa‘iild\f&%ﬁ)ﬁizac'udﬂ%? mgﬁLtthc tumor cells.
or contl nue gr owmt e primary tunor,

Accordingly; @ cpulatidnehagbess ebseryad bfzswe@rdénw ©b i vessels dmtugpr Sectlons and

patient sﬁﬁivﬁﬁ'h%}éa& hAHIPLs welak fr se R AL HIQHOYS WeiGi2t El%ll altl | E?thll b@@ed 324:1-

been observed between denSItK/I - m crovessels in
ap 1

6 (199)sHowk g AererordOiIAN 1126 1PPP.Mapshissinbeist Eane 30 M- WBI1992)

The prec?s% rﬁe@ha%?s\‘r%rtﬁalt c&ﬁllaﬁt'he Eﬂémgéﬁc smhqpﬁd't W%h uRdlerstddd, e elis believed that
6 (1991); Horak et al, Lancet

neovascv.gg@agq_rgqf tg_rggqug@g@)s fromgb%pﬁt halpnee o@@ myltitude ghagiogenesis stimulators
and inhiRfPs FbRmhf 61963 MEMred TRS2NEHCI S mechani sms t hat

control the angiogenic switch is not well understood,

‘Pl prbdesd & @&hlﬁ&e&%&:ﬁ@ﬁ isneapeeuh@d. Zadddn s@'ﬁlflﬁﬁﬁ'ﬁﬁmber of

mass results fromthe net bal ance of arrultltu of
molecules PPk AesPS fagtors i dieadiby SarIning colst ke *{epahqzwﬁ regulate EC

differentd9i8®, pr&ﬂ&raﬁ@ﬁ nﬂéré'@on arld &Q])esceﬂﬁ%@nt@ OQakS s@ictias Gt &ample, vascular
ment s ti ul.ated, To date,

veI 0 ht I
endotheﬁgfﬁﬁ*?@ﬁﬁ%“fﬁﬁﬁaé? ﬂsfrt ied Ay ek??bfé‘ftPS)“%"éFﬁé’I Yipoulating
anglogelfe&@hﬂf ﬁa ﬂ@c[u@ﬁhg &@ﬁul&ypeﬁhaabm@n dqeﬁgra@e&ll Enddra ey D8I 5SMeam. The

i S S VST B SR B e
role playe® by &mﬂﬁﬁbﬂn theaﬁcdld);ﬁh{eneﬁhdﬁtffb@énhaﬁongif ehstviaschRe §yotem( Viiekmore

has been id he ke tor involved in .
VEGF hgstqieﬁ%fﬁﬁ’t“i E% gﬁléogl negﬁzbsc lﬁn%aﬁ%%sis%éat a\%lglfplaprs and intraocular
disorderp efenfaeatair ki, t@zdod?ﬂ?d‘vad‘uﬁrae Tha NEGEmRIKA is (REKexpréﬁedﬂbthﬁe majority of

roman ogpctp i, i€t i8Rk LY WO ROl fuman

Pathol. 26B6-9Tr @pdHrkabvh er aloCencpt Beycei:B PR 7140B S (1093)t MattarmerdheBrit. J. Cancer

o SIEATRIALR S PR A T o o
Igﬁ X tﬁé (?orncgntra nolgv S oltll\%a %l(?ssﬁé)ﬁtglﬁg?&eﬂééd& ‘ih%rf)?ersgnce of

raocu I 'sor errarae
active prﬁhﬁfbraugm pf IdoodTmewﬁwaumRs\mth Qlabab@raed(pthassaéckniayelaﬂa@retmOpathles

Aiello e@{ &r E)?%Y] ok teg L%T@iwggwﬁ{)g gg?ﬁgﬁr %%tm%a?et de?rhnstr!ated the

localizatiemtafi YIEGEAS cB@oigdl nfdva@@Blar mBmbiancsan pdtientSafientsd bReSVID. Lopez eral,
tnvest GGl AL 30 SEESIRABEL LT o 2 B pathor
e

nude Hum(&smmt@l Ohtuae 36284 1840109 Wiairemetof., bICEndnvess 8818911797 (1995);
n I I
Borgstrefifdr] aﬁo(tfc;ht EI&J}._ %@9?}1%3‘9 e(?é‘éa% %Jgﬁfkgt 5{3 I‘t?dgﬂc&%? 58198924 (1996)) and
also mhlbm m@a@mmage@qsmn)nodﬁwftlﬁé@m Ir@tmalsdlmdeess Adlaves et al., Arch.
I

cpalTEOSHE A0 R OGR  AOnEfo BT AR i o
VEGF agtopere momaing chilidegss for Qptitehtaientod! turkhrs m@@ﬂO@ﬁn%Sul&e@ovascular
. - t
dlsorder%;lsgl%tﬁ ﬁntgﬁﬁfgk %/r}'i{rﬁge: gt%{%i %ieq?ﬁlbgggbﬁmﬁeggg{uﬁéﬂé df@S and in

mce (Kimet al, Nat ure 362 841-844 (1993); Warren et

al, J. din. Invest 95:1789-1797 (1995); Borgstrdm et

al, Cancer Res. 56:4032-4039 (1996); Melnyk et al,

Cancer Res. 56:921-924 (1996)) and
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al so inhibit intraocul ar angi ogenesis in nodels of
ischemc retinal disorders. Adams et al, Arch.
waphizhaéatol . 114: 66-71 (1996). Therefore, anti PUEBK2006/043516
WOsk /Miﬁ@%ﬁ%ﬁé{ ey, %&%ﬁ{é@&sﬂc{d (S dBEF 19, ?598b'dng of t1@ bt FEBF antibodies,
action are prom sing candi dates for the treatnent of
bevacizumabahas begn dprayad by shei A foo viglimgorphieniian @uﬂlarch@n@@ﬂrm regimen to
& HE6H- NARTS bi
tre-at Ifletgsl{%agg%}éﬁﬁg%sﬁé%k?anuar g%ﬁﬁce%ﬁ{g X and | nOct ober ef%mzuma *
being invegiggted Gnmamyf ongpiag elirti¢al raveRiingouiieus, caprey mdicationab,
has been approved by the FDA for use in conbination
Riring dgvelonsiept ¢fahapsyvopetyistimnneueons peag outrablgdike aions that migrate over
long dlst%gﬁl%%eﬂo &%Qﬁ‘e‘ir thibBR0) s IB&IM SaMktiet G8d TeshiihvERD@B05) Nature

bevaci zumab is bei'ng investigated in many
436:193 ﬂ@o& e l@ﬁ«imﬁ ot agrovang axop is 3 gy meglev%erwwmé@fﬁccéﬂed growth
cone. ThrOSHhCRhARR SycIddoF LAchs8 i @RI offilopdutal BREMRMS tRYe3dviAtone
neurons send out cable-1ike axons that mgrate over
continuafly prgsagiasd aiesesirem 2 gyHat ofiyidprcg chestinés ?Pafl%ireg@f(’@melge@d accurately

selects a%&’(éc@l\%&)fo@feﬂﬁbﬁ Rvadfs f8$atRE - Lavi gne (2005) Nature
93-200. At the leading tip of a grow ng axon is a

‘HY‘@ Fﬁexpaﬁts‘t"?ald% COW?BWI‘ﬁqS&E%S&P@ re%ewaeandgfsg\mhﬁg &R guidance

mechaniddy. @46 RvERBDieksol €108 Sfen@ 008155006, AMAddNBS EudEEdnRNn Rur varieties:
fil opodial extensions, the growth cone continually

attactanis g Eellts WECLTEE A P 8 Swr Taage &F- Gt P~ ERRdtsd) or at longer
range (i.6.! SffeDRE). 3b £ANNOLF lﬁﬁjﬂﬁﬂﬁulle@ﬁﬂx&@ @ﬁ&@&@ﬂle&ﬁésﬂfﬁ%e@n 1dent1ﬁed the

correct trackfor extensjon towards its final t
netrins, sefpaphofifiy, epys aprbility See te&ﬁ&baékaﬁqeé%?@(&? du IFf%{é\? bré?é% 26:509-63.
'Dlﬁii@mhﬁhobiﬂﬁ@%ﬁh)@ﬁl@d Aledoolipsgi] LIRS G MRERTANhIHGT. hﬁ@@netlcauy

7y v G I VTR T

medlatmgwml eIV, anm/aﬂn@&twaagbn@raidaﬁﬂeteb@ﬁs duking heirdl ded@eneht. Raper (2000)

Curr Opm ]{7@(@1%1@5 r9!é)éT 621?10 g :thgh Fe}m?% eB}ap togljﬁ]g qulétéﬁeggg gi%%i s'hgr'e 'a conserved
N-termirgUi§ chandenairndfabotlt 660 :hﬁkl@ adize semﬁiﬂmbhn friemtlers bk lanefiddi ins gight

.Se horins, ephrin I|t See ev1e Huber
subtomi 35 0RO SRR R BT “DBoIS08: B oL B RaP frmied
nomencl@tbestay) semaplsning atd &d‘laplmhln Nﬂ)&iemﬂatuﬂaﬁloﬂﬂ@ttéedlw% é?el@ 87:551-552.

am | f netica gd secreted an
'ﬁ%eﬁ)g}%)ﬁlglp é@'@%&%&lﬁ%g c&nglilsgx gtwoii}é)% 1ogQus (ﬁrotFlﬂ neuroplhn-l (NRP1) and
neuropil'Blem@{ﬁl’db | NRPawed firstddentifiaioa b ltgpedfl 30rkDa atnsngmbabéiglycoprotein

expressed%P ?z{ h %\1}%{100 %twtnigaagcte&[s\égﬂﬁ’?gv%é 83%' %}Jlerﬁgfdgen%gl k@a}g %rgres n cloning.
FuJ1sawa&zﬁLd8<8tsﬂ¢h,waTlﬂ98hﬁme Opayeutdbial 8385690 PYRIPS ans fountbiotbe facemors for a
w1 i . in. .
s o Qo Bl Sl YEE L F M R SRR g o
receptorgdlemmeswith @dthieweqlaphoglh trecgpttyffamily.ipsindependi ng on their
gftllio %[é] Hut?agllpl %Es@hte% ftt!m%glafgpgf axb 1§a§109 ng?’V 'h%enalﬁg bgén found to play

nor e S On un HOITEHC ure senma
critical releeinSesrajahdevielopNente ettt aed Tessimi-Lavigne (AWOD) 1t Cede!ntlfled as an
isoform—%%é?ém%?ey&g S)Q)%&Ee%%hltﬁrﬂor(amr)dofhg c¥15_s|, §1’R|ﬂl ‘Llrﬁ%régﬁsg&rable efforts

roteins, neuropl
to understandrthypiols of NRPS NR@@c)ular ARRmeRiolbgy. s&okem At (1995 Geld 82:235-745;
- K [ e . y '
g5, G001, PO 300 GO E QL 640 FATEE SRR ihnce o
Nrpl is sieggred iféri vestulay merpbpgegssisohoss oHMipd duncEon feseltvan zaselilar remodelmg and

branchmg d%%% aa:ﬁ xg 399 %gﬂat g&ﬁrbre f&fep?nlglgﬁ%&) E)b% lc%%s gfﬁfgé ?&ckm%sawasalﬂ et al.

receptors
(1999) Dehdopmhens L2631885Ah Briastima bl V2002 Brgg lstleitad I SRPS67-3662.

These refSLH{A %ﬁ%?& t@?earﬁ/ in ﬁévgf& 1111131{? %’ oﬁlo%nﬁ 9\?{}} %Pzﬁ)e %O&la%ﬁ?ﬁlgﬁtgﬁs.

orrn r exins.
|n|t|aIIy descrlbed as a megdiator of axon gui dance,
NRPs have al so been found t0 play critical roles in
vascul ar devel opnent. Carneliet and Tessi er-Lavigne
(2005). It is identified as an
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i sof orm specific VEGF receptor expressed on tunor and
endot helial cells, pronpting considerable efforts to
wanadersé4and t he roI e of NRPs in vascul ar and t ra®fUS2006/043516

HoWe‘VépWeﬁﬁﬁiﬁsMbﬁ@k@gh ;B ﬂlf)dh(tﬂi&%%)lat&q}l hev%% 1¥1§1§ \Zﬂi’f_’Nrﬁﬂb@igg Qfﬂﬂé@sed

et al 200\1}) Adv Exp Med Bi ol § CGenétic
primarily i pfpries. 43¢ épfplfldemaeui gmphsig vwrlﬁ eﬁﬁl@@ etﬂézoowafveéosment 129:4797-
4806; Hérgshb: hie@od 0 tRDeb I 6Y: 1 1f501f19 RAASIRE 3458 of M3 SurffioNiI®e specifically

function results in vascul ar renDdellng and branchi ng
impairs [ygphatic developgRRnot ype that can be further enhanced by

t he Ioss of Nrp2 functiagon. Kawasaki et al

Bl dpirereesed %ﬂﬁ@%hea 9tibtypep drurg fieweloprenstt the reb‘—@é zascular Nrpl was
addresseB1@6ughiatd geﬁ&@cﬁm%@ hn E@ép&ﬁﬁca@@cﬁ( Gfe BhichlBQHEd fn%ﬁﬁﬂa} $ascu1ar defects
est that early in devel opnent Nrpl and_ Nrp2
tothose it B Y 1 U SEAPOHE, G T-57. Tt pigS; 4 st plsg shovied
that Semla3 A binfing td NRP 1 i@ ABGed e For |v§‘scﬁ’lﬁl\/&‘vélﬁﬁﬁéiﬁ TIn Whditker Hﬁdﬁ] defects were

sed primarily in arteries, and N p
observed g trcpu i) AU celhn £ CSiap st im0 s KO embryos.

Gerhardf ¢ Wie [ 20p4yh DI 93 13875094806, Herzog et al. (2001) Mech
Dev 109: 115-1 19. Notably, loss of Nrpl function
Bésphieths B;&éﬂsfvb @tﬁﬂlbslmi NER I 15lel lﬂ vRbEkd develeptdng Ferfdins viSlear as to

S ex n C durin
whether N 3k 85 Pl ncpe Sk B of o RV IR R e R
pathwayt d3ra0 Htj}fan(teh Bor g@mﬂ l:ﬁﬁdmgto OfEGHR2EGd 8pebY fir  HORRC kig@sling, or via a

t Jar _defects to th
sgnatinhify SBiRaSl of VEPFIEL 57 BT o 0905) “pev ool 1

R RS PSP P P OY Bl wissrad
use has ewmhdeprieonocldnal autibodiey patiantiyly tideé éaived fuemeodahis dfowedkr nonhuman

sl 0 S5 BIERE LSl SRS il oo
constructipg "chi@0d) antﬂexdld@ymwmll 2 50BuBa9 ant@e&pmtlmg tibreaie istcoudide a human
constant%gﬁ%h gé bhﬁ e't\lﬁpd S. %’a{eﬂ '4%13 g%tﬁé 1391'2 e(JJlePerﬂ%lman contstlarét domain

cl edr "as et her s its vascu
may be Sfelﬁﬁed fodailoeshe clugierie hntibpdyafot petioipeGPn WE@EbJYetepindent 2ellular

cytotoxi&itgg: %E}%y@gé{a\}ggﬁgﬁﬁﬁé ngllr f\L{Elg% 8{%@?)' rQs%lv% %he antigen

binding @pgwgq; @fmgulp)dteh rdly/to intnliapieeribrause obhetaym sequencgs in human antibodies,
humamz&PHEo&ﬁés'hQ% ? Eﬁtedwlnﬁ%ﬁ{l t ecﬁl steﬁ@igll)plgss than an intact

manuf act ure ng reconbi nant ogy
human W@&Qeﬂe@dlamheen Bbstityted gt legiges byfthmm@moodiag segh¢nich ot @ gon-human
species. H@f é)ﬂaﬁxHﬂe Abdicht fe@iﬁ 58 hd& Be\él? vkl fo? #RNbes Gﬁﬁ?gvsgéments of a human

nonhunman anti bodi es are requent Yy ant | n| cin

antibodyh {linpfagice, whhealazqd aptkodips pEertyRieadly hemean ayibedies in Whish seresb| em
complent%)itaﬁ@"&%&ﬁﬂﬁﬁlg F&mn‘t&bﬁ@ [‘ésﬁues%ﬁ& boediyasmt @ra}ﬂmv&i} ion r%I;R) residues

nonhuman ant I gen- i nd I ng domain is Coqu to a hu
are substiptad byrssidygs, Framanglogeyss sitsp ifodeyit antibgdies. Joagsehel. (1986) Narure 321:522-

525; RiebhnBhR e (1988 NG SBL BPS 39, v%hm%elﬁzﬂféﬁm @9&8@&9@:@&:&%3& 1536.

may be selected to tailor the meric antibody f

matd éahﬁ)tﬁ&érﬁl% al tﬁhr ﬁﬂl@&ﬂbfﬁd?’QQ fREAN Ere@lﬁlléayété’(ﬁes in nonhuman
cytotoxicity al) npl ement - dependent

mammalg gre gensrally ﬂ@syre ton%v uptgy ﬂtewéfrcaef@émm&lw ke grtibphe 1deally, the
antibodiAREBEL T thisO Sthaes Jr&Baphib1O BEreQIenB e laR@ & o 3R High potency to a target
m nimze the use of heterol ogous sequences in
antigen egdogepRya fathe hostsrampl el amquprodfinesh Ry #ripeen gener ated
for yvarious antigens in which substantially |ess than

Blises dispiaytiechpelagy hra proxisieda aomeatuhtoghior srbersting adiseleqing govel

proteins bt Bifk0tb @Mgardy sukbh 8 £ EHDOR F@tgs t%ﬂidlﬁ@ 68phhE MRy, large libraries of
non- human SpGCl es. For exa rodent residues have

protein VRgABE eAnthe generAtdnd spidlnoried For dopiranengesha) bind taa @reetantigen with
human anti body. In practice, humani zed anti bodi es are
typi cally human anti bodi es 1 n which sone
conpl enentarity determ ning region (CDR) residues and
possi bly sone framework region (FR) residues
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are substituted by residues from anal ogous sites in
rodent antibodies. Jones et al. (1986) Nature 321:522-
woe2e)7/0Bk4echmann et al . (198_8) Nat ure 332: 323- SE@T/U_52006/043516
highlaEky '%gmé RADERL RGIECIIRS) @nﬁ?m% od- 33 4iudieie Beid S uli di
lg.{ 1%({@761 m ni stgeernl ngln tﬁgr.%égﬁ I C antﬁlggoy tuo ]hu?llran,du Céenco e
a viral cqat proteinnfucinfs the geiie &8 pioteimortheigemn VIl protdis Menovejenfehage|display

e 5 UE0 AC BUALAE LOBRL AON Gl g
sequencesnoetiings? fartenof falskee B proteindgrr teemdevalapeds €8s, (oW Hioreins
8:300; LEW85h &ﬁ.tv?é?l]@ Y199 ﬁeﬁzé‘ésgﬁtco@)gbﬁi&% 18I Wﬁgﬂ&l&gﬂ‘ﬁm Ina

ost ani nmal "suc as nouse r nonhunan ri te. Phage
monovalditphieaylisplar oy ehrsfuonisicsesdssed 3 dwelerali andgdld tyrsrgene I
proteins ?1{38%5 ﬂrfﬁgadﬁg qﬂ&@ﬁke%ﬁ@i%fkg él%%ﬁlcle? EQLGinaE eﬁgﬂﬂ&ds BF Bhetalinpeptide

nd,” such as an ant’i . Using the t ni que_of
libraries phvbsgesering ipsylibrarias bave bpdsrdirclosed ipfnapy patenty(e:ga i hkeigntidin
5,723,28820 SHIRNANE S BOCD 1B2DIshiterd Vol 5950 07, & BORRnPRALLDALSBS and U'S.

to a target antigen wthhight 1 Hly Pl

Patent Ng. 1.4988B0% al ant pol ypeptides are fused to a nucleic

aci d sequence encoding a viral coat protein, such as
Theclegerrtraiang s¥Rsesiop of papeidesendhosifacesf Glagieptous phage and the

expressiVPROYRI SR anbBaG T3 Rs &Y ths Y& iptth oMEESA W) BnpYahiGh the development

_acid sequence encoding the protein or ol% eptide is
of antibeply glge display Frehesi (ST ab Bfa et 28dp Ry SkerBre Pk (1958)
Science 240€109©N €.ibkdrieP bOIBbEI D BniRE Bindﬁg ﬁl)IQﬁE@Qdes hBaSRen Srepared in a
(1990) Proteins 8:309; Lowran and Wells (1991) .
number gf3y3y3 BEHAng by alisERE 8 singls SR ByJsTing f@@?f&% gyengessBy cloning a
family of féla&d%@ﬂb@.VﬂgﬁlB&s flﬁhdi aﬁﬁ%@'ﬁﬁéﬁié‘s}b‘é lﬁlﬁi’ﬁ}m Bihﬁngﬁﬁﬁrll_ld;nt!ﬁsﬁ@ phage
. is expressed, Qw | eve n e_gene
islay vl HSoaed T So P B WSSO OSU a1 PR L Sy 0 72157,
5,580,710 2dnkl 5@ §$27. SThe @bAtyie then Matdhed for efpr&eibe bdntib@liq@p tuitigen binding
o i,tgr aries and .screening those |libraries have been
proteins with dpsed gharagterisliss: patents (e.g., U S. Patent No.
, 123, 286, .U. S. Pat ent . 5,432, 018, .U.S.  Patent No. ..
Biabfabbchppiaky 5 e REYam@ecy B5er B ehtigp e isiy g petombinant
methodsNor. prépad@BantiBilies withehelésedsdhaat texsticof Thexpehasisgyalloss the

doeon LS SRRt o B 1 B S5 e e e o
animals.pREpgadtias of lybrifom ok prepastionmp bnmarited iantitollies cha\eediky perpive several

ant j.bo hage. di splay l.ibraries., ] t o

months it PRooRitB953% 0oy BH Rt e oo s can e
generate&_(fcbrep@n@ﬁlﬁiclﬂ.ﬁe 8)_)xic drihbyedlpwestigghican (Hdgad:iO_els (88 pimmugetachniques
4:1-20). B0l arﬁgbcf?iogiXPa%QtéaQ%fs V& 4Pe e R eRM e Ro YIRS tibodies.

ways TRl adrng by artering atsi ngl'e gene’ by I nsérting

n r | AN .

SR AREMRRS By LAt

immunizsil hahang, dernafmesstieenossi onpaph&geell dg spértopieh@Batbab &dpnrton(1996) Trends

. [ in_ U R t X , .20)0-
Biotech §RESH G Lol oy TGy HE 5Nl g il ool R Bocn. 14:309
Winter B, 568 60F1). Nagye drippmirmyouns, antigen bidingdibesdies h.ﬁ‘/? bsep izerpsdtesipsing a

. J r ; . ] . i
varesy G BIIALER Qe Dy SR MR R
developalthydiambijdes AntibpdycTevhnelogycmd Mdphssysd¥aghainet al-d8¥mdateeBiotech

209 f r i i ' j j -
142300, KR o e R B B A U e ave fimited
diversityldevel opment of large libraries of antibodies with

di verse sequences in less tine and without the use of
&g abilitsto idmefysand isobse Igh #f{ibity ashediesdronpy Rpe disnloritery is
. J n j [ e ;
mport R A T AP SR SRR Y A AP iR from o
requi red, phage anti body Iigraries can be generated
for antigens which are toxiC or have |ow antigenicity
(Hogenboom (1988) | nmunot echni qu. es
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4:1-20). Phage antibody libraries can also be used to
generate and identify novel therapeutic anti bodies.
wohageseizepl ay |ibraries have been used to geneCatUs2006/043516

librafy* ﬁh&ﬁﬂi&fﬁé&lﬁlﬂwéﬁﬁ'tﬁé gy, m@é@ﬁé&n@y oﬂﬁ‘&u@f%ﬁrlh BEGL AR Snd the

[ nalve repertorles

d1vers1tygc§%1£dg)|§ar}§ g‘?] g igmﬂ(-ﬁt éh @]§9@| JOM@{: ﬁzo% A99:50: The size of the library is

decrease@‘bbr ﬁrfelfﬁdilﬁlcﬁbf padaductﬁ&l%é Yo Exﬁﬁ?gﬁ fold\:]/;%’]c?l glfghgtﬁ)ﬁ%g Qhﬁﬁééﬂ binding

gtk of B G
protein %i}he &2 T %?Sﬁl?sm%ﬁﬂrém%ﬁl PesisialyeHeiran e irhibitad if e antibody or
antigen Biadify Q@@ih i§ A6 ePe( falEddN ExBredsitini cBY Ve 1%rdv¥(m9§h19htgﬂg residues in turns

tiss of t libraries are commerci al
e oy 51 BB R Bk R yame Soat 5. (1560 . i
Chem. 26093536 0dlyicH a@hmm%g}me@zN@mhg@Yﬁ FONBUZ RN (BJ97) J. Bzoglg%lsem

re Biotech 14:309; Knapprk et al
2721243, S Egdeppe oo gy i facieiy Dl dergeFbfokhamghen
antibodylphug 1iurmemdpdjdu@ﬂsn bacteridh@abi ity to identify and
isolate high affinity anti bodies from a phage displ ay

Gertermga disersanitaary amntibndlemlaaﬁgengma ??{‘otéﬁtﬁtlb RePindrthf fo
I NI

st PSR PR S b O AT oL e
using a Vdn&tg Dﬁanp;oadfes tShe elg Wioatliyison$2@0) NakrBigtech. l@mm% €DR3 regions
e Sl ze

0
o of infhey.ih PP Rk b tenciedlpon otiiinah e A G P eans on the
heavy chiim warymr@pjye in fizg| Sgugcodnd shactart ¢oafodyiation. ant i gen bi ndi ng
protein and the presence of stop codons. Expression in
Didiers bavealso geleratedativerdiiy by minidbintzég GTIR tegﬁnmﬂthdo«mﬁybleneavy and light

chains ulﬁgg a{rﬂg,%%ngry]aggﬂn g%qul{"ﬁép RIOII SIt R Ot thﬁlﬁ?np ts é 8i?§%§1§0 Iacﬁds would result

in a largg Q}Yfﬁ%tyalf sqghencesnf fVal@%lt @tﬁlbbﬂnes aldﬂmcwabfﬁh@deea]ﬁ fidentifying novel

ooy 930815846 55 g 8. o .3

(1995) J. Flmmsnolw 154Gt eungtiimhxrsoREmw@) £ Mod|Bioly2Q8889). Bi ol .
Chem 272:12430). The sequence of the framework region
is a factor in providing for proper folding when

anti body phage |S'[NWAR=\50@* ﬁ@lﬁﬁﬁ?ﬁn bacteri al

cells. CGenerating a anti bodi es or
Eﬁﬂ)reg%fﬁ INEIHign ﬁ@v@ﬁbmeh@urw angbodigs sanabletof tnodulating at least one

neuropilih SRRl Qﬁldg{camcgﬁtyaflfréf@aﬁlyf tﬁ@gl‘ltlbl@lg[ble tibddiddafY dngdgom&taﬁtlbodles

iversification in |limted have been gener

capable ‘g &ihiRiting af lopst é’@ﬁ‘ynewopawftsia%%ié%olog@é actigityy, MorE@pdcifiralin the present
1nvent10n(;29@§35 IIN&IOHQ' & g&éﬁt Bnti AR %gﬁt%gﬁs fr%@ﬁﬁgh gﬁ]lﬁarpsryﬁthgt];c

gﬁgrg i n part because they often are
antibody giaep iy fel qoﬁelaf&‘ﬂcﬂg%hbf}??ﬁm&mmsqu@g oSk hark. The anti-

NRP1 antiGiiey oﬁiﬁ@iﬂi}eﬁtﬁhl‘alﬁh@@&vl) )éla‘ss@s %lbﬁeﬁdmé EONERE RefBifld to on 1: anti-
hers have al so generate

A Struyct nf or nat i on.
NRP1* ag ot i Gk YA Ry Ao g SR B e ate e irioyi ¢ B domains
(ala2) ofmmymmﬂtlmm% aribaHiBS(intRidne vvh O@mﬁ%%tsacfférg(ﬁ) AL those that bind

It was _thought that using al am no
tomecoaggaﬁﬁ%‘ﬂ\%ﬁ Yf%lﬂég?fpi‘mﬁ ®RIBDENEB1di versity of sequences
of variant antibodi es and increase the chance of

I o fepacl; T g IV L ntthqsksd ok e inveRiiop 420 tesolgetsd fomathe “YW64”

antibody Sldne3&6 Hlow}ﬁd T&HIb IIlDEav(l #61dedkifiel FRUAQISY yeg%%é%snlagg finding affinities

. Jackson, | mmunol ogy 154: 3
to munne'_zHaEWH%n N'léﬁl "5_1@@51 b?}(?lwpubogy sf %@W"Z@Bﬂ pstrrablyqomprises a light
chain varfable blnaih BMﬁhﬁﬁlr@&eTﬂBﬁo@ﬁlgm anluﬂcy i ée@ﬁbn@é’s O(Y'Dﬂﬁﬁ (K]@S@ISSYLA

|bod|es modul at i n | east
s5Q 10 {005 LR ASSHAS SEBdDI G 2 et PDRES (WRTYRVELT: SEQ
NO:125). PR fefdniid, yhe ahH&RPI® bt *lc&ﬁBﬂsMigﬁﬁch@ﬁl@aﬁéE@(Qﬁﬁhﬁstequence of
anti bodi es capable of inhibiting at |east one
neuropilin nedi ated biol ogigal activity. Mre
specifically, the present
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I nvention provides nmethods of generating anti-NRPI
anti bodi es froma desi gned human synthetic anti body
woheg@séd7br ary, and novel function bl ocki ng anPCTNRERI06/043516
SEQHT. R4 bR RFNaeIe ﬁ’rﬁibgﬂgf anfer 1ﬁ%fn ion &fe@aﬂfy‘comw 2k a heavy chain variable

anti bodi es of the invention | asses,

domain gepEiag Hg fFwiReTRR prip ab‘-ﬂﬁ@ﬂu?@?e?) (CTNBRE (GRSFSSEPINSIEQ ID NO:126),

CDRH2 mw@@mﬁmﬁv@en@dﬂ%o?ﬁ%d\@ kﬁw@mﬂvagmm
hose that bind to the omai ns (al a2) of NRPl:

NO:128)a Aot exaraple, e anfi-NBBHi aagbedyremptseng hwu oimvageible Gamding Pﬁ%ence of

SEQ ID N@‘%{ %&)e pRIEG a1 Qﬁeeanh f}mmb 'aﬂt%ow of th&n‘%&f’t‘igy isé%ﬁé Y”Wﬁﬁ é%t%dy

domai ns” ( bl one aspect
comprISIaaﬁ ilghtmpu@rahhdemamé%quemce% éEQrEDé\m 3o aclh‘eﬁvwéam vanable domain
SequencesgflsggﬂlN@uomthe 'YW64" anti body clones as shown in
e in, having the identified partial CDR sequences

ﬁragothé gﬁaeeg t}@faﬁﬁmﬁpléanﬁﬂadﬁysf tAEindeHioR B sl Strond e

A antibody of the invention preferably

YW107c‘b r?BP‘P%’é§1°&eﬁ 3s @’Pﬂwnclﬁ dpble arasing the d@fﬁ*aﬁlfﬁl PeBipFPR .Swe@q%and

binding ifﬁhl'tlQ_Wo MehrEDh A0 NREHL S THE GHE NRES® of the mventlon referably
SSYLA; SEQ | D NO 123 CDRL2 ( GASSRAS; SEQ
Compnsml %maﬁan@mogm(mwsm o fadjopyinerTNopming gid sqse}?nces CDRLI

(RASQYP$3YRIAS SEQHE N 20) Nk T 1 (GHHSRAGYISEQ anmo 133@5 a@ ¢hrig

chain_variabl e domai n sequence of SEC

<QQYL<§§Pé)f erEBIY NS E¥ex e dtn e ndiRh! \PQP‘P%‘E% P%m%ﬁﬁ? Jight chain
variable a&ﬁm ls&ju&ﬁ:e bhsrd ab Novs. NtheGRIR NP 1 Qnidid ¢l oSBEHOAEOS preferably

compnsw SFSS ;ésmgg%%nlguw thi %&%Mo acid sequences: CDRH1
(GFTFSSW NCGER)| (O (SIASPAGEVTNADSVIKE; sEtnaD NO:133) and

conrs S L R S G5 B SO S

heavy cIﬁIhtVaﬂNFRPHorA’anaﬁ&]ué?ﬁdyf SHQ IOt 61 \\dit peferdbdy, tHaantY\NﬁP 13 antibody of

. ntb allht chanvarla e, doma

the inve e VTR B e Rrotubine § MR Rt vl G R Rpftsce of sEQID
NO:5 and eiredviy cBa&guaiable dofnmSEéguthaeNf)SEQ IbiNGa6ot her aspect, the

anti- NRP1B anti bodi es of the invention can be

Ahsb emiveldd by tiaptebent inYstiOT ak' 'usamf 'ﬂbcadly—N@lPd) agiodies ®hovating
anglogeneSIS Is%?c&%tg& g{ﬁ‘ﬁd z%s sual(*i‘J ast agcfelrl u :h gre e?rgﬁ’ ?rrunéod?néeng@gﬁ zﬁltl—NRnPl antibodies
of mvenmﬁﬁrsuseif hecombtnatlomﬁ aht VI ddantibbdyt hgelernblynthe emti-VEGE antibody
. r.ef. I
is capablg gﬁ%rﬁ{hﬂ? o th % \l' 5 \ﬁ?tngé %@% agllt%g‘clﬁ% Aélif{ idef@érg g:g%ggp the anti-VEGF
antibody@DRiviaCi(URABQY F@SimlmabSEQ ID NO 129), CDRL2 (GASSRAS;

SEQ I D NO 130) and CDRL3 ( QQYLGSPPT; SEQ I D NO. 131).

For exanple, the anti- NRPlB ant [ body corrpr i ses a

l'i ght chain BR b 2
T LR S s 0 AT 1A

bind SPefl’éPﬁlﬂd\AP hignaopRd antrinoNBE] - Birdieg sppcibeties 0DRI-NREFAE N\EW 64.3 and

o S50 B 0 TR ORI S0 M

ErbB2~E§>DarﬁslB§A-m@d avetls, and\pmadIgiisterodpjected hp pitslumag 1pG HRP conjugates
[
am FAC S ARG BBk FURNER T S 118 e i
capability o Qeﬂéul‘?mmél rerein (HVBELS)- conprising a |ight chain
vari abl e domai n sequence of SEQ ID NO'5 and a heavy

Eigare? ilastiates bindie pevpertised tharned-NotP 19mthadp YNG4 amldsté affinity
matured Q(rn%t o8 0Py, 8y :Z‘%m qier t (ZAlj \B?ﬂédrgﬂnéfc%néiys‘s‘?ssof%e atfﬂﬁty-matured

anti - NRPlI ant ol treating angi ogenesis '
YW107.488 yaiaat. é3B)diACSranelyss efUEW 1854 andneWi07.4.87 Ighe shywangimpeeyed binding

to cell sRfARORRBE Bloteirt (BRI ARYS) 5NBE heeARY hRRUd8Stiant YW107.4.87.
7
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of invention are used in conbination wth an anti-VEG-

anti body. Preferably, the anti-VEG- antibody is
\VoamHMBewmf bi nding to the same VEG- epitope aBCThis2006/043516
I it diisidthe GLab IV BN Rraihessallvwy 64.B @anamRm‘g)EﬁE YW107.4.87 (anti-

ant.i body is bevaC|zunab or rani bi zumab. BR
NRP1?), %YEE&? papeRes MElivsedanrlessnaei ghe Bumbering isdpsed op Kabat database. The

CDR sedviefitds g iSP&GkEibE I(sA)eﬁ%mf;haﬁmtzdrrai}i]?E’éguﬁmdpﬁﬁé& 85t habb @EQ D NO:1),
eci fi cal human an

- NRPI t od
YW 64, f‘nfl}h n I a%)ﬁ438§§§(9 NQHy- é%B)&{ea%fhamNRppble reg10n sequences

for h4D53(rsEQt1mﬂ@e) WAG443 D' WB) aftd Y 9ER7 4l sPUSE D NeRs)e
eval uat ed by testfﬁ%gblndlng to hNRPI?? égg%l- >

iRt depltNRRZblockigBRHEEN: bin@ihg BMREOG! 26 N Stibead
bound 1gGs were detected by anti-human |1 gG HRP

Elgﬂ;;‘relﬂgn&tpﬁgs the JllB)ltliE)ﬁ‘ii& cﬁﬁaﬁm—ﬁld@cfed ﬁ@ cd}lB{)’de (%m)t anl Q&b BF-induced
. . an . oW n ant| pbo LN
hIPP"Ca*%\%(\%% ey %55%\5\55% foefPL e e OﬁPthf’é??lféyt(l ifAinduced growth

cone colfapgof ®REG hdukdis thudiic Seiba3FdhdigePgroR e doh€soliapse obEippocampal neurons.
anti-NRPl anti body YWO07.4 and its affinity matured

E’lguremﬂluét’ﬁk@ ?hadmﬁ?Nl{]HﬁtnhboleRBﬂeB:)apable( cﬁé:)hﬂBhv&C@E(BF-mduced HUVEC

mlgratlog an s r?utnall%] 2 anflﬁ%atlgn 8# m%wf{lgpf asgay, Hﬁ—%@@fm fogdi\tlon) *p =
0.00003; |”§‘@s9 SHOW; Sgldﬁrlt‘p!rt & d6lb)| Quintifiration efdlehd sproufineassdyRPE 12-14 beads

tein (HUVECs) by t he afflnlty mat ur ed vari ant
pﬂcmm$&§07 4.87. i i u'e bihe-' VkI||I|Syy|n sequences of

%%47 ﬁus@ﬁ@s hntl\ﬁﬁi’f%ftaﬁ)g mn vzvo 1ﬁh Zorg' Q& cts on vascu a}ﬁ,emodehng in

e sequences a5’ refer ence
developingimpeseirefinai §7A)ddwtation OKaébenlardiat/fddzxmt frdih gosGiRR1 day 5 (P5) to P8.

Vessels %Z%IH %ﬂ& goglagl{éﬁcc ﬂéagte %(thﬁ g%g ?%&éﬁfﬁpwgs }?eaw iog%g%n the

center ofjtiy 1egipaR { 7Raresoplat 0nade I8z neSER PIBHNGES place 1@BjeckBawyd P8; (7C)
TlustratiG{éH v;dchli%E Eﬁ@lﬁtﬁlg is$td H&Peﬁ%ﬁ%ﬁi ﬁl%%ﬁéf%%% geﬁg&ég olshe outer
plex1fonN@yg) (OPE) grm«f@rrma g]éms C&,aéertsp@tmg@kthqn@he NEGEHEIPL layers, eventually
giving r1§H B Hefhel Eleklﬁﬂn l@ér apty. (M@ua@tﬁfch@c&cgf %ﬁs&ulgﬂ %H%%Gt%tal pixel count

depicts t uanti fication of Sema3A-i
from 12 tee{eﬁf‘al&élée (fsa@.!)e o1 4 GeriedEtinas glraet condisin ciarmpAP06: 5T aP8OL;
Student’ @t&@s‘i‘,\’@ Ef OBntifibtioh oNRER ufr btesRRWRedsGred 99 e frd o k¥ ARk BEKerom the

ma3A- 1 nduced growth cone col ia se DRG neur ons,

ONH to B‘aﬁd&?dif USSRt Qe dis ditange fom 6}?@1816 [t @ap sdgef retinal cup. 12

representaii RPASAIBRAENS G bt @REn frbth dWeRePretihdsust rat es that
anti-NRPl anti bodi es are capable of inhibiting

Rilntsfe-8 dagidt ekt detdMEGT ANt ARG of MEQHLihiged Oas&llﬁr PBrmeability,

v B S e R B o . ot

Quantificatibileithouse bkif @ftular(peiBleabdigribiald. TaS VMiks @lﬁovﬁﬁ fdre the average of 6
12- 14 heads_ per conditj on.

rout |
independy R RpT L B T NP i BB LIcF oB1 RBLRB Aeaton o
HUVEC fdli6@4tion ithe peesetic@br abSMBs VEGF (nB5 68 ¢ &dhQBhdifod/ABEEVEGFR2

stra ascuyl ar devel opnment from
ptosphofy i ey Ry gy HRaSA gasee ng o beics ok regognized ioalor

tyrosine-plaiSpiRnflfitb& VE@FFE TVEGIg{QIﬂhGSthEyIaﬁ&% 20| @r% ant-ﬁﬁleRpﬂttfeﬁteﬂl €41 Svas not
oca in center o e retina
Slgmﬁcafct%ﬁff%ae%ﬂﬁe FRROEPIR 5 “Prb gl sudeess {Jpeic(8D) Immunoblot
analysis SFHVEREO 11Rhe &1 S ®sre (rddtdd Withl S tnlRhE®ihtBbAYASBM by an incubation
routing into deeper |ayers of the retina. Vesseéls
W“hVEéﬁtend sprouts to the outer pIeX|forn1Iayer (OPL) and
rm exus. Later .spouts arise between the NFL and )
Pa&vgfrstes wrenergaih 919 RHen ?fgece b ant-ByREH antihiagigs (either alone or in

combinatfinexittf MW EGH)EH vdrloRé denografOhunidd adld1E.| OALCMeRA uMASOHINR graphs of
density; total pixel count g



10

15

20

25

30

from12 representative images from4 treated retinas
of each condition. *p = 0.006; **p < 0.0001; Student's
WO 20956470 7E) Quanti fication of vascul ar ext enBCOMS2006/043516
the Sk INTHGS Uit Bt o FRCEIER MBS rek et viyS L BPFRafIARMe PR o@D hd §K-MES-1
the edge of the vascul ature, over the distance from
tumor mpged. ONH to the edge of retinal cup. 12 representative
neasurenents were taken from4 treated retinas. Figure
BigyeesfOshaws yscudqriefieqtsbypti R E 1-autimdies fqithpipdens 9 Byrpombination with
anti-VEMEG 2 IFBS HeRE méas C g:(%z Mgt PRalk! debstty (HbAESd b lectﬁzperfusmn) total

proliferation, hosphor&%atlon and

pixel cogs B3 LSS t@ﬂaqs Phepch caition (A0R)i Meap perigye donsityggasured by
PDGFRS Ethlﬂmf\gﬁmd) @anda,wg@m Irat{foxneamg SelatilB serv@{e%%s»er%aom d

wer e e average of 6 independent experifments (Pp=0.69

FbrentindRel addicidd fo&r& I\%ﬁﬂ aan RERiMihti NG cﬁ)vasc(tﬁ@emodehng

Quantification of HUEC proliferation in the presence

11A pregents gpradpldp whch\piacking ARE1 fgetiengia mewly Aermet yessels {ng(g)ts vessels from
undergoMEg:n%eﬂr@%B Bs¥duhd Iﬂdﬂurht%ﬁe}endeﬁn?b&ggsgd @ﬁc@ﬁttcﬁ‘i’é@l: for survival.

ELI SA assay using antibodies thal recognized total or
11B shopy pasa YrecUlH Gei5ip FYangesdr nepree pyce refnairhe presdsn o apti AR R, anti-

VEGF ot 8¥8bmbifat@ilterddRPl L treated cells was not
S|gn|f|cantly different fromthe control group

(p=0.133). *p=0.00017; Student's t test; (8D)
| mmunobl ot anal ysis of HUVEC | ysat es. Cell's were

treated w METAH@EMES@RMI@NOFWHWENde by an

cubat i.on W t| ure 111 ust S tunpr. .
SPRRPRM AP S Bt ot e FROPaSHoda kbt NP mediated
biologicflektitigds. al one or in conmbination with anti-VEGF) in
vari ous xenograft tunor nodels. (9A-C) Mean tunor
%Plune graphs ofthe M S, |id "I nbFyidels,
gspectlvely (9D) Kaplan Mei er plot for the SK-MES-I

RS i 1P &€ NRPFré 914 e B11ek Qved 0 WS urY }Iﬁﬁﬂ‘-lﬂ l@rPHf ﬁe%gdpambzf(NRPz) and their
antl-NRPI anti bodies (either alone or in combinatio

isoforms gnd yariggts; as dg@jt }ﬂﬁOéSlg@Settah OO GaEmics (7 Q@A} 2% é\lﬁpuroplhns are 120

to 130 kD@86 Hyasind méetrycegfsasa%&@ dreliultifie NRP-1R8E INEEL-D§lice {2k and
pi xel ﬁgunt from treated tunors of each condition.

soluble 16%818}5 %‘hastgesfrpg%lr}‘;@f wlw C?Wg%@@diowmpg@gﬁe}graceﬂular domains

(ala2, b$822ind t)) @ }ranstibB6anPeérh G, la8d ¥ Sisplsafic dadtdi® THRASAY dohfin is

S e T TR -

re31dues\éf.ai$ fdllilha«/o ﬂl@dﬁﬂlﬁifﬁﬂnﬁd’g@s Tht ¥{bRdESEA iShotolIdeN to |c6e|1gﬁt&t1&hfactors V and
0 NR upction I n ne vessel s

VIIL TR SRAEY PRUOLEA SO GO T RbABdeNs R to meprin, AS and

receptorwbﬁmemmﬂmt IipdteiNThd ARSI 1182 HQEEM e ASFMARBIE Adr 1i@fhd binding,
G- for survival, H B shows nean vascul ar dens

whereas éli‘?a&fb’g‘é‘llﬁ i Crifcat{aE komAdimerizaiianpa hterodiperigiion o e &f 100 . B

Chem. 22N $06DIRB 1B ardieksierYalond(199h €en 00H3918t 1 on t her eof .
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

1‘N‘éﬁﬁ1’pﬁﬁ1ﬁﬁedi£éda$1@8gﬁ:aﬂ abtiVit@! refely TR @Sretdl @) shysibldgidBlon PalBological events

NRP I ated bi gl ogical activiti
in whicySpropigT | GHUOR rr%e?lﬁys 2P e i o Nen Uy nscrsdieypt
activitie§ el ?ﬂmlghidﬁncg dﬁfﬂ%%rhbrydiﬁlﬂe&gmi $yl§te%1 cﬁ:bﬂﬁﬁﬂ;nﬂ&dwﬁxﬂfﬂrégeneraﬂon
i sof.or and vari as descri bed i n Rossjgnol et
angiogergSi 0{@%@@5 Vae gy (oo e KT are 120 1
ikﬂ tyrosi.n é gse rece tors. There
tFﬁnb |a5t1 pg,_ % u ﬁﬁ egbﬁepgbém él?eFlglﬁflg}’ CONEFS monoclonal antibodies

(including full length monoclonal antibodies), polyclonal antibodies, multispecific antibodies (e.g.,

Definiti

bispecific antibodies), and antibody fragments so long as they exhibit the desired biological activity.
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sol ubl e isofornms. The basic structure of neuropilins
conprises five domains: three extracellul ar donai ns
wolab@ds643b b2 and c), a transnenbrane domai n, aRATAIS2006/043516

fit ll’fl;nx ml MBS s AR IR éghlg?(ﬁ{e?e%l d]%%??tb %ﬁ bh@ﬁpdtzgﬁ’éa%lﬁ Ppopulation

["'errent conpone
of substa@aﬂgh@hdgyne@onmbv@esﬁ bartheipdivisinplantiwdied efégprtsnmthermwwn are

Lf
e
Monoclondl attibedies alomghly Specﬁwdhq;mg}h)actgﬁagmgt a\ingleppiigende giteg Furthermore, in
contrast to ﬁonvelﬁg%éalggolﬁ&{a% ﬁnuB%ﬁy ﬁarﬁtgoﬁng grh &ﬁpg'él@ysﬂnaﬁde different antibodies

t el ns’ donmi ns are
directed argemﬁtcolrfﬁrdmlt éeteﬁrmmams Gepitdpds), n@hhmg)novbh@ul aibodshis digectRdrmgsipst a single

determln?{ﬁ oY {he éﬁt?%h ’Ifhg Enoaﬁ}gp %E%Elo@'t 1'11?’1@at&‘r tSne character of the antlbody as being
ri'zat1 on. Chem
obtained M: aﬁ@@wuéﬂ@ hopegeneohs opwitian-of antbgdies, err@g vyt ‘tehg gonstrued as
|
e AP LR 0 Sk A i
to be useéinsaataddnpe vith th preeant txyeition mpy Bpeds byribehxdridpms method first
descnbecplgﬂcﬁlle@ oA, R?é?%?%ﬁzk 358195, Mﬁ bé Fhdd Bide &%{ﬁ)‘ﬁﬁh@Nﬁfmethods (see,

ctivities are axonwg ancq during enbryon
e.g. USrR;irenbN@ 4531666 dbs anejerienl asibogietire-alse éfﬁ@}aé?éuf@ﬁl  phage antibody

hbranes tﬁ&%{:}ﬁfq u§s de's&ﬁ)le&‘gi ANEGSE Y. filoo TR BSD: :624-628 and Marks et al.

rgenes and tunor netastasis. The term "anti body"
(1991)J|1‘§01u@eld222r153t1’r587 Bpiadesle- sense and speC| fically covers
monocl onal anti bodi es (including ful

Themsapdensl anélh@qlﬁd’ﬁre@s%emggﬂlly anchis | chéﬂ:ﬁr}cb ag*bggles (immunoglobulins)
in which %’ofu‘oﬁ BEE hdaGy ﬁﬁf/drb@ﬂﬂ B8in (S dhtical Wit L Bdhdl6gous to correspondmg

anti bodi es and anti body fragnments so | on
sequenceg A ped RS SR EAP O S1CaT TP U e i 4 AEBis HE PRy clas o

_jm

" subclass, ViR rbiBaidder nthé Bt (s)@did&tioa dvifh'cp Fdbridolpafal hﬂioh@fpoﬁdmg sequences

'substantial | y honbgeneous anti bodj es, 1
i aniboPlep AL AR OB BE LTS oL skt gl o wella
fragments EREH SRTbo8XS &ongd & th@QaScBibb i degited bidlldgycabatitity (LS Patent No.

481656%%‘3#08%%&%@%%%# PE R Ugigﬁﬁ%%g teusng

TR S B e e
contain fihBRA Eaéne Serivad ﬁhrntn)bp—lhﬁmhﬂ muhogluldmm Ff)If thﬂS Elmt part humanized
antibodi es directed

ant1bod1?Sé1bq l{ugﬁg g?muré)g “%ﬁ{?gﬁ%%ﬁ az1nt1 d:y$ ﬁnch resi %% feﬂélg%gﬁlﬁervanable

region oﬂgateﬁ@tenear&eplgbdd b@eémﬁm filant hmer‘taheblardgmg@ﬁ a ndikleuman species

d
(donor aﬁﬁ}efl@ 38@}1 aggnoqgge ﬁlg r%gatn O :]I}%ngl(l:llf%‘r: gﬁ;}n%ﬁg ha%ﬂ% Ry ée% r?(f)sfpectlil?c?ty, affinity,
and capdaipyrdg esraoinstagpey il dimeworkfregont (FBYwisidess ofithe hugammmqng glpleulin are
as r urrin r ]
replacedgnﬁﬁorﬁegp?n 1n§|ngrl; ﬁlgm?_rhreggue% ﬁlngl%;rﬁoQF élﬁffn%rli] Qa% aﬁ&lgddpag . aP’ bympnse

or exa € nonoc
residues a\rhidh laedioefutdinbie rasipidnt antitacly or Iliahﬂ;@nw antibadye These suodifications are

e BT AR TRy B T AR i

substantiaty albﬁ arrde ohry andeypinddlyrtang vaibitle dendisdin wedell o sugastantlally all of the

hypervag:ﬂa?a 18(3,(§tc8rrr]ésp% to éﬁogeoo ben%IZ)gu Jl??rgnu;ﬁgg ﬁgg% al{ljl%r slu staé'ntlally all of

the FR régldﬁfs arei those tfsd mgnam lemiecgiebiubu wu@escTheﬁemanmecunab@@ntwnaﬂy also

T

immunogiobinl Fosfurthd idedait beeJolre eeilr( 18360 dfuieciL1502-5AT Rigpbmann et al.

com R A ST IO 267 2

wi th or honol ogous to correspondlng sequences in

anti bodi es derived froma pﬁ{ticular speci es or

bel onging to a particular antibody class or subcl ass,
whil e the remai nder of the chain(s) is identical wth
or honol ogous to correspondi ng sequences in antibodies
derived from anot her species or bel onging to another
anti body cl ass or subclass, as well as
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fragments of such antibodies, so long as they exhibit
the desired biological activity (U S. Patent No.
W0 28085667; and Morrison et al. (1984) Proc. NRCI/US2006/043516
ffe IfA@ﬁﬁéh&Wéﬂ@ﬁk SRS Sk-088 RRich has A \BRdZ Slqdm% By R an antigen from a
- human gﬁh% murijne) antibodies are chineric
first mal%lﬁﬁl}as Sefcies thap ft ks feb%b%?ﬂow @f Phal antgag feomeasegend; masymaliap ppecies.

Normall{@Re $pEdi@Hepd b Qﬁkiﬂéb&' IdiRds sE&Eﬁc‘éﬁ‘P R BhmBAtigenMUTBN Z&cking
ant i bodi es are human i munogl obul i ns (reci prent

atfinity (e YaB5@0 7o mAredpinRot s a8 ratebiens poeertharabaiLer 10° M and most

preferabfy@ﬁ'n%}]e @hn §038t 1 L0 PVPBE: had £bih@RE FERE BBY a ﬁ(ﬁﬁdl@%&@ of fhk @M gen from
pervari abl e regi on of a non-humen speci es (donor

a SeCOHddﬁPﬁlway)amn%@hspégewe}%ls at Igpst ahoghif) foldper ahlsats abaih SO0 fold, or at

least aboRf 10UBF&d, Ridvke thah e biGRE LB Rﬁ%efﬂuﬁﬂaﬁ Yntige. frh& sae&es-@ergendem
ci ty In sone | nst ances, Fv franmework regi on
antlboderQE E

HARST Bhe VErREs ARRBA anibadics g dasiaed Fhoxs. éutrlﬁifPra‘alw ady\mamzed or
human ag@odgspondi ng non- human resi dues. Furthernore,
humani zed anti bodi es may conprise residues which are
A]S)diseﬂ beteid, "laﬁhbbhﬁmﬁtaﬁﬂ" Bt etibey tvld@eyrefRfs th Bn dtliBo BQM Yquence variant

£ th 4% 4§ g nEdlflcatlons ﬁre made to further
of the sppeiqsdRBeTHIER ARHEAGY BRSFID,CRARCECTS phibe AR A7 reskest) i tpesise-
depende@nahiitadgl ya\wbbén Betifisd. Secisubishtafédeahdily havelles9thanti00% @&fhence 1dent1ty

o s R PR o0 2L SRR o DD, Ll i

have an @mineG ea@mqﬁbnt:@hatvhig&‘i‘leﬁﬁt 7 8% @tind U iiRBque AdELAME YR WintiRrig Wl th the

amino acu# segue{r]lce %lt‘g ant| r%%%\lfyy % %#W%&BB%QEEO&%@? H%ﬁg%%f télglg)engent antibody,

more prefmgtilpaidaastROvd, moel ﬂrgfeﬁabls at l&adt B5%.anqat peeerdbly dt ®ASH0, and most

preferabl?%[ fells? P? %! f G%II;][% | nx?slil n?%lt E{ééfn%geb}l?xﬁg 15 lgs@.rgefFlEl?el‘[eWea's the
percentagteqfanimp acsle&ldilesmsheeiandlﬂate e];@«ﬁﬁé thidadre lident B, 5%5‘%1116) or similar

(ie aan 1%813?@(@{% fI%En tﬁ% a:ré#?cﬁlg)bas t urcgmégégg %51%12[]91‘?{)6%168, seq, e:’iov% with the

species-depgndent @nﬂbody febiduesgiiftet ahgnmg\ﬂlﬁ eipeheas amd mtrodune pagd] if dd:d@g;ary, to
achieve tﬁ%ﬁﬁﬂhﬁ Xlﬁfgﬁg or gﬁkh '1&%Ptgf % ?f I r St F?% a? Q)I‘ %@ernal €Xtensions,

deletionsg erdnsstionnintethé mbgb@gq@gce dmdeajf t}ya vatidble domam shall be construed as
aﬂbang§9ﬁ%h§§&g.g%ngﬁ 1§nt|body 'binds specifically" to a

n anti has a binding affinity (K<j) val ue
&f "
SRR 10k kel afb PLELER AL T B o s
componeghRfiits natusal epyironopgnt. ferntdpigary Cwnmaﬁgofafsmatmal gnviropment are matenals
hich mﬁte@fgféav @fa

which w o mtertre s 1S 5 éafégpgsg@ Bt ﬂhglﬁﬁelzufg[: g{é‘s ?oeras Caﬂﬁlgodg Oe{ﬁggﬁl?grrc d.lde enzymes,
hormoneg, anq efhetPreieipageous @ongnpraieinaseoussolies sin peefesied emboﬂ)mﬁlms dqe antibody
will be pﬂﬁﬂslﬂ?f) tb Eﬁ&eﬂ th?n Py Reighif bitibdy etsQfeteI'rﬁﬁe Lowry me];hod and

antig eci es- dependent anti body ca e any
most Preiefﬁély\faw 6@%9% pyeight, 609 pérpressuifisientdp P'Pfeld aab@véﬁ rebldlies of N-

terminal er 1%%?&111% AR RqhbABBRY ¢8 @f 2%p nthlx’d A @ég_l héRRAYor (H3 h’&r?r%enelty by
rein, "antib gy mut-ant " Or ant | B Yy var ant rerers

SDS-PA@% under EdPGiRe @PeredusingeReditiqns upian Cogpastip Blue or, preferably, silver stain.

Isolated ailﬂ%iiﬁ&‘lﬂﬁpﬁ@ glﬁfﬂ)()d}aﬁtsktp Qe inORhBinAnQBEs PHee TER: Se cgfﬁﬁonent of

m no acid residues of the speciesdependent antib
the antlb?ﬁé(\? Sagbenvirprment will noshe Brepant- dprdinanly choseugr lsglathcévélbp@swll be

preparedblj’laﬂeals%gopﬁgg&gg}pﬁeﬂ dentity or simlarity with the
speci es- dependent anti body. In a preferred enbodi nent,

Ash@ecﬁ[&éub O&h¥ibSHLAREbINMIdthai R ¥R a0 1R PbfBn At IRREMRRES y chains of
havi ng at |east 75% am no aci d sequence identity or
antibody gjolgrylgs thitynclyde pmingecidisransncss PHCererjeraantasitoPeteduinipg Regiens (CDRs;
ie., CORNEDRY, Ad EHIEN! 26 BhRe Wk RRBLE @RI r%rstt@fﬁe variable domain of 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 |east 95% Identity
or simlarity with respect to this sequence is defined
herein as the
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percentage of amno acid residues in the candidate
sequence that are identical (Le same residue) or
wei2ni7ta647¢i . e. ami no acid residue fromthe sanBCGUSP6/043516

heav%b/"dﬂﬁﬂﬁ% B‘éi%‘faﬂ@mm{hﬁle@@mﬁﬂﬂ%f fhe RicRR @A Q@eonﬁﬁﬁto@ﬁ‘é AMhoddiutdd in this

t he speci es-dependent anti body residues,

af t
mventlf’%ﬂl?egaﬁliﬂﬁfg aqiheosiiontrstignsd takBRp Ad gAY d@%?fé acKopding to Kabat

(Sequené’b@ SEBDRN of Ifin@ogRYEniechS: MBUSIVIMREES S HeaRiE BeBBLR, Md., 1987 and
dentity. None of N-termnal, Ctermnal, or i nt er nal

1991). AingAGH GHELTHE PETIBPGES Brmtigss Eiding RBEmENiLs el acsprdmg deithat of
Kabat. sequence outside of the variable domain shall be
construed as affecting sequence identity or

A4 Bell Béreinythe A “CaMplah@tkritADEERANe REiORECHRE; q@ GBR1, CDR2, and
en identified and separated and/ or recovered froma

CDR3) rEEia e HE AR ScI TR TSR Of AR 10g e THGIE oo bR BFFHSE Which are
necessarg QOTRAMGAbIARE. Ehdh vAALHK @mAYhic AR thrR CDRRERA @bifified as

o1, Y oL e i i i esidues
from a &tmfﬂmm&nlt}&[bdarm%nh@rre%dhﬂtae Ugfﬁﬁ& By Kakut (ll’éoiﬂﬂﬁtflﬁﬁc:jd&ﬁ%ﬁ-lﬁdl) 50-56
t .. 1.N ererre odl ne B | .
@2 and3 ) FByin e RhehEy el et 55480 B RED g5 102 ey i
the heavﬁnﬁmrbﬁiﬂiﬁblaﬂoﬁﬁh avhoeeal, Byqgleh&s bppwro;eszm;dmo@gedalmsiest 5th Ed.

poi YR KBB4 gL Sl SR e

‘ hypervzmab]ie el iad at@mi mades 633 A0 (hy) 418 01-96 (128) &phenEH gham variable

i GYBSSSTUENSE S a1 TSRS S AT ot

Lesk (19800ha&3 1 Biolb19%6©00017)p hﬁfo&tealhsltapcessa éonqﬂeml&nry deteﬂﬁinﬁ:tgeﬁgmn can
include a%g}lé Q %jsyfro n&otﬁ'? ﬁ Rtrfb eonagletf dc\éo fimgi ek%)g ”%18 & é)I){Per%qnaPlﬁ éoop For

|na ce a eas
exampleaht CDBW of thedeawy ahalm pf/dntibedyeliits indlides aroino beidgit6as it .

Ordinarily, however, isolated antibody will be
‘Brapearakd remonat(hetrea@ter BREarp thosef Vagialtle domagt @ptdue&@tlms@ah the CDR
h [ h r
idues."BAch
FORICHES: por t |Vgrﬁ%bl%¥&ﬂ thl‘lgl% eavy c %f[isﬁffslﬁ %}1&%@%@4 If the

CDRs arﬁéqffe@é Ia@;@rftlltgafp Klabﬁtt Ithml@hamanﬁlhmmdugewmue@d@f about residues 1-23

Fdot i .
(LCFR1)O§5EEb @f@&fﬁ%ggégé (Péhgs')g%dg r?é%g?ﬁ&%ﬂ{h? %@?ﬁ v% Littues are
pos1t10nqd@b@rt§t resideds d-304HCER De3aéh&iGFRSY. Q6|‘9éHH§FR3) afd\}0316 (RCFR4) in

the heavy n%l?dui RlLidtes! ¥ {h@ 'C'ibl@ oﬁlﬁlt?sela}rﬂmacfar} idtres f?“&lﬁ%&&lr\%g aﬁlQloths? the light

hods used 1 n this Invention, e am no ac

chain FRysgiflyer a¢pogiigied alayt ataestiors1-2h @@‘ﬁg) PayHo &CH&); F3eqP (LCFR3), and
97-107 (E@Pl@l)qh 3:%) lfgﬁt c@g ahd SR Vﬁgﬁ%ﬁ?ﬂ@ festdiQtagd §b§1t191f1ed about aii reﬁdues 1-25

I Ca nt er est tional Institutes of

(HCFR 13 A QTR TG99 G Rah @t G615 P (AR A heibemrs ghaso oS, Tn some

instancesQ whaNihi: COR c%ﬁltp%es @ﬁln’og@iﬁs leﬁ@bﬂﬂgi éﬁl@%ﬁh&i BysKa%Lnsan those of a
accor di ng to As used herein, "'the term

hypervariabls {pons e ARgpsidups méltb-,eraﬁwﬁqeﬁ gecpusifizhih $of cpRple. ween CIRRIR] includes

amino acideRE26-Fa¥] tHeBERY ch@f BR Prdsidudshe APbA®nd§iod hEHL HRE §esﬂtles are at
an antibody variable domain the presence of which are

positions 095 sary for antigen binding. Each variabl e donain
typlcally has three CDR reqions identified as CDRI,
D] hrem Ciopeon st ghers E?rﬁﬂeb feapnt pyclepsifeiiplenteAgpnpasgisesto encode

desired vﬁﬁéht GRIHRIALRE R83t0PolBGhELId0REdsEHESe sfyﬁ@ﬁélﬁad for example, by solid phase
mpl ementarity determning region" as defined b

synthesngﬁ]élflmg isequencghihafirepresentfllpessile g;_;rnb(uLapyns of gucge@tl(lehtzl})}ggrmowded by
the codoﬁ St Brfd thhe3gill 'eﬁboti@'é?le hésgBd gl‘é bfrhlﬁiﬁ’cf aaR| & HerRk Forﬁ‘in)@ codon
31-35 (H) 5 (H2) 2 (H3) in the (y
designatiop, & tha%?hp £l61ﬁ éod&owf:fnls kk%%%’cn ﬂaet artaand demebddiseins Aeeo on set typically
is represdnteA b 3NRpidl 1B URIEI bE ANK, NAST £8% DV dhd ﬁgz 11kE URl“6n-random codon
Heal th Service, National I §t|tutes of Healt
Bet hesda, MD. (1991)) and/or those residues fron1a
"“hypervariabl e | oop" (i.e. about residues 26-32 (LI),
50-52 (L2) and 91-96 (L3) in the light chain variable
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domain and 26-32 (H ), 53-55 (H2) and 96-101 (H3) in
t he heavy chai n variabl e domai n; Chothia and Lesk
w0 288056470 Mol . Biol. 196:901-917). In sone i NBCAMNSE®E/043516
set”}: a’d?u@é}d‘}%m‘;ﬂ ;ﬂgﬁ]&g ALt y&e@ﬁ &1 Whihfied SBCCAniALidsRg: HEQ pRtidlG,

regi on defined according to
preferablk serapletalydthy cngapefov aming Beie sqlesgipn asigperibrdbgstie, SnEhesiooiRH|

ohgonucfegtlé Q@mﬁ §a¥&ecﬁ{ﬁ@fe&1daﬁ'dé%9ﬁér&9d¥ Cé'l%n b&ﬁio’dgﬁ SveBWhd¥h in that art, for

Framewor k tegi ons’ herei nafter

example Sheér lec@eroaeh GK@BPR‘}k it 1999} & Had el %QWFSQ) Haawrard HQ)BRr (1993)
Gene 128: 853 4 e@%ﬁ&l Fgéﬁﬁc'l&ﬁc‘lc@ hﬁk%?éeﬂaﬁﬁégdl&@lsﬂs ¥arm%%1§[t>%l,sﬂzef 8ng

| dent | are
commercei@ figieig acaé wwlﬁ«gs fagsailablg ftom. fo exdninih A peliegi Biogetems, Foster City,
CA), or craﬁ Bk 915{%56%55&1}{%@&%%":(% %Qang)tl ﬁ@&lﬂlfer’l%%ﬁlb%&s ]Ro%}?'vﬂle_} MD). Therefore,
aset of 15@91@@&% @mh?ezwetawg e a%rrlwlwo@e?w&ymy psre Bty of
ollgonucﬁgﬁ’&gs vxf'i'til dﬁ?e%én@ H’,g[ﬁeréess@le (Rt s est3lisASA Hythd d3ddn seBR1AA the overall
. HCFR4) in the heavy chain
sequencer é%hg@wecéeotlﬂﬁrs ey legamshq iggengian. favessenugnscs dhapgllow for
hybridizdtioR 1 HYRRH M A6MAR nEc1¢i0 MG emblRR dnbl ARG cAN Bkt AodsRof RBEHHDS include
are positioned about at residues 1-25 (LCFR), 33-49
restnctloe EWR@)Sltesae@@be( fezreregyple. Slpging Purpgses( LCFR4) in t he
ht chain_and the heavy chajn FR resi
fb}b v ifgEment iy pntibpdy fragpeyt, which C%al{l prete eggg%lzrecognmon and
binding ilt%'CE R }eg;&fboﬁﬁst{ M@Eﬂﬁar of aﬂsilea,@ha bae ﬁglﬁ:aﬁﬂﬂ Va!rlﬁbIE h@nam in tight
chain residues. In sone |ns% es, when_th

assomatlexb mqhé:é% b%?ﬁvﬁlﬁntd'& Pﬁ%re’ffPliﬁ’fFIBB]F 1sa1§ t}a%eopﬁgﬁatw that the three
CDRs offtatipdariable dbmigis ertdict & deﬁﬁwinwﬁg@mlﬂlﬂgcmB on the Gurfdce of the V-V,

dimer. Cgailgl g’ues WI l r@a%d)égls regg?o%ieqllg&tgg 1\{@@51%% ﬁlge)éﬁngyl(lg%’the antibody.

Howevef§ Bx’tﬁnl’a skrigle vagighlel ﬂ@mra(oeh:ﬂi ofpﬁ Fiv comprssinl-caly three CDRe sfeBiic for an

ST SUN I R T —

binding ditel pl et sequences used to encode desired variant am no
acids. A set of oligonucleotides can be synthesized,
Tler"FeiX'dmglrent doytaimoh vatiapl asécaytattiiesis,of thedightdhaig and 2 varlable

domain arrllﬁglil Ctec%nstt ! %t ! aeJ{Q g&?ﬁ gtfltlhg k%avg gﬁa?xk bllﬂ“(g o %gﬁ%é)gf}rgﬁ%ﬁ O{nprlse a
pair of Fah frhgrmntsowleclt atne gcﬂhelslly eﬂa]gntlydplkgli n@rr?hnm caboxggermiyi by hinge cysteines
T e L

“%1&?@8&1&1@' o} as]QF\g ‘%.ln ﬂyodsf ?rﬁ/gﬁ};&ﬁsec%ﬁ‘[ﬁh hpyf %@@P&Jn%ns of antibody,

ers in it BVK ahd t
wherein fHegeedomains prarpresepido msmgle polypeptlde chain. Generally the Fv polypeptlde further

compns&%g)gﬂlé%glg ‘Mﬂ(@f% kvgerr tﬂ@V H 5}1(1’ VI}/don{airﬁf V%ﬁcﬁ éﬂabl@é t‘l’l& sF§ o form the

es se ect am no acids that ful
desired syaeteiegpy qmtlg@rtemcelrga Bloya tewiayyl o sabivysee PWektbm lpéT ﬁ«? Bharezacology of
c ' WS $Hp0i69-315

Mmoo o 2
(1994). at certain positions is well known in that art, for

exanple the TRI M approach (Knappek et al. (1999 J. )

Vst terng| digbodipg gefsrp tggyall a@atrqdafr@g@pmfewﬁem(@g@g)blleergéltes which
fragments %gmpﬁég?é)hea\?%tim%%a%leqonﬁ nl (QQNuah&Rkise 8 gt @did hriable domain (V1)

certain cod sets can be synthesi zed usi g conmer ci al
in the sapig PP Peptide FlinsVmand ¥i)z By sising ¢ Hnkes Hlabis fioaphprt fogtlow pairing between

the two (@?ﬁ@fi‘f%loﬂ thé%gﬁlle lofefin, %{e%}fﬁﬂ@% forbHth Sgur Qitﬁ M’re complemttary @Bmains of
e obtain comercially (for exanple, fromLife
another chaitane rsgte swo aigekbinding sﬁeﬁ/DPIachh@raef @S@Ibeéne@tfulévr in, for example,
EP 404,697, Wﬁ‘?i A8l 48 ﬁoﬁﬁégér 4@%) p ¥ R kA [?E-z' G5 86:6£0a108.
set wi typica e anp Ity of
ol i gonucl eot i des mnth dlffe{ent sequences t he
di fferences established by tthe codon set within the
overall sequence. digonucleotides, as used according
to the invention, have sequences that allow for
hybri di zation to a vari able domai n nucleic acid
tenplate and al so can, but does not necessarily,
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restriction enzyne sites useful for, for exanple,
cl oni ng purposes. An "Fv" fragnent is an anti body
wonegresed7o whi ch contai ns a conpl ete anti gen reeoguisi06/43516

Jr u&ﬂ&i t@&ﬁé&ﬁ@m%&ﬁﬁbﬁm ﬁfeffeﬁ% 28 a&%ﬁfe%e%cxﬁfed% U I8 sﬁf(ﬁ99s

eawy and one light chain variab domain’in ti
Protein §ag §610K6% nt06%n Betstlpdhespantibedies cempnm il rapdlent B segments (Vi

CH1~VH@§;@W1|11@1 't(fgeﬁ&’:\)hth éotmp'le?nehﬁrytl@h?‘c :Hol}@%tﬁ'lt‘:é Pfnlal f}%& %Q@igen
hree CDRs of each variabl’e domain interact to fin
bmdmg éergl‘)&ﬁt higeas a@}bﬁ@?ﬁ@n#b@p@ﬁlmﬁ BoBesPEHfie of the VH VL
mer. Col|ectively, the six CDRs or a subset thereof

éé Hied hergiiy {They Liefees tA g Plrdisy 9fiaiihogy pranthedyafragmeridgquences (for

examplej'lﬁéﬂﬁiéﬁﬁdes sr@e nﬁeﬁtioﬁﬁ bﬁthH RbdIADASds qﬁ?a'ﬂ?dc@dé t‘%se@@dugnc@; t}@@equences
Fv rising three CDRs specif for an antigen)

being dlﬁaféntﬂ‘h eaB‘PPIP%tg?ntog VR asids Mt bfpﬁﬂroglmeﬁ dtipthese sequences
accordir 16 e wtholSerahd divédtio | ower affinity than the entire

bi nding site. The "Fab" fragnent contains a variable

&I’lﬂg&ﬁwyﬂ a tBMARud bPdyhich %ﬂah@blyp@ﬁlﬁlb?ar@ nglﬁye\’i% fu@%éh Broteins to

naln and the first constant donal
at least an%om fegt Hrote‘g( %fbﬁhf sutacs ‘P%’B%ﬁ? -8 a%]ﬁ;é\ﬁqtgusd@ﬁ%ﬁ pegtécleé A utility of

phage digplby liedfin thabuct thag AR [iSratidliof PinddrizIGRGER Ve ank¥4A beAbdY and
term nii by hinge cysteines

th
eficien AL TR eTrs FEHENP DA SRS A a5k o Diglay of peptice

and protkin digrwEed ¢ phbg 1Ak B&nBsMVibr dcféeﬁlﬂg?mﬂﬁéns of SbIEpBde AdioResiMth specific
i se the VH and VL

cFy' antib
vindin §Sperfie b VAP y bR EF BPk TEHGBEn Hr{el B sreibntom
peptidesiand amall proteids ﬂl@dnigh @pionsl® eithaigtne 1B Qe VIV df ianteMtous phage. Wells

ol j.de L a polypeptide |inker
wa oGRS £ G4 1 FETRELESE 8 POLYRSPLL IR LLINST, cven
phage disgla, @ prowdidner ppidderlibebrs isifused tor aEzehOII ﬁﬁitpog&ﬁi therdvdli ang exprBted at low
levels ml’c\%}ée n%gﬁe%cre]:a W’g\g fyps g(e]neelﬁ p?cvléi(l: ls(c%_ %r})hl . }ﬂﬁs glasélﬁnggr%ltfg%or%fone of the
fusion pestins. Bpyiditp gfects a:(erelda@d rdleine hﬁ)gdkyva}aﬁ)t ph2ge%0 38 sdrti@A4 pn the basis of

1ntr1n51c}281dta?fr1ﬂqt]¥ a%d?ﬁg%%vn%ds \éeﬁ ol(r:"s;age:fs C]'nc gsug[flﬁ% g)&\]%\ﬂgndwlatlons Lowman

and Welfsr(bﬁlﬁﬁaméommpmwuw th &Bexipdcin dineymodagy 81208-0ddrai n ( VH)
connected to a light chain variable domain (VL) in the
éam@gﬁmildy peypldsod htar havingld bacterial/bdigin Bfrepkidarign, @.gl, CoKEl, and a copy

the t WO

rn S o 0P, PAREEB: S0 L IRELISE DL W B,

including §lamenjpysbagthorbagerind mwadgva@mhm @he plawtith sill dévegenerally

contain a@ﬁg:c{éf)l@ ‘ﬁ{aﬁce; e m?ﬁ)?c{tlg %llsgh ecﬂtg ﬁ%)ngﬁﬁﬁ%%hgéhf% %btors can be

descri bed nore
propagatgdpsiplasgrds. Aign cplls ha-l’bgélﬂg téese a(bctoré m@mwdéd idth aigeres necessary for the

productlﬁﬂhag%%nfél%é ROmbfAE re%ﬂzla%on Sf(tilé %lla%h flafges tl) ?cllﬁ’ngf cu?le re%hcatlon

refers to the anti bodi es descri ata et
to genef"(t‘él%’sfs Pf enestrandd ghe régsph DNA@sd P@B@)phagmasmley Theipbegemid may
éﬁ r r
form infi Blhsm? leﬁﬁlf&ﬁ&g p'h % pﬁlttfggbe F Tlg;r te}v{nﬁlpﬁ r@f%e%ng%u;h f](o}{HEl a phage
coat PfO‘éﬁﬁe‘PP ) 61[ aﬁ’ﬁ@ﬁ tfhetf‘é’ﬁ linkeg fong lﬁtq@%lpgoueapolmtlgfegﬁnb amlgengfuswn such that
the heterbBgh %lypép‘u@@i@ El1s§ﬂ§réd%%e%%rtﬁé’é%f Hﬁgﬂé%%&%icfe‘ c or

nonospeci f used herein, refers to a

Phettbrd iphdke QF BRdYdoRb]

(for egagclén&gghypeppldggﬁ%?Q?ﬁ%x%%€%ﬁ§$gﬁéﬁﬁgﬁﬂﬁﬁicommnmg
a heterolagrup gyne ap¢rapable pireplicaticid dhe Reage V@Féqnhlema@ge prigin of replication
allowmgﬁﬁﬁlééQEin%&ldﬂ%h@gha%é Eéfrﬁél@ Frmbtbnt Afie g?% érglglytg lamentous

variant am no acid hat are 1 ntr Into

bacteriophagfy 81tk asanddéd L u.fﬁg’fi phagher aerifgtys tf@f@Of,Wea iambémi [phage such as
lambda, 2P B96, pilis3 Pd2axs4, u§4 Bict B QG e e, 1 Ch vari ant

ol ypeptides aré di'splayed as fusion proteins to
14
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at |l east a portion of coat protein on the surface of
phage, e.g., filanmentous phage, particles. A utility
wohophageodi splay lies in the fact that | arge PCbrarioes43sie
I TASngeA MEtoi e ekt il YATHANeRr B pB&tidnaRiafl hind A8 d residue in the
efficiently sorted for those sequences that bind to a
variablegegiong of theyhsayeanddishhchiing Bf afqurceiapibodpPiaRfigsn bigdingdemees that is

determirfl ChaBdQh Siribrdré, Rh&HibRSofRRuRREAR dRRTREEN SRR of e antibody or
screening mllions of polypeptides for ones with

antigen bipding fragment, ATRARFtiphtprenabieter sabent apegserrd/gs Kemgest with pmglecule, such
as an anﬁ‘f%d?—@ﬁe%lfiﬂ eﬁe?ﬁ’esb' $6&idn® ﬁreQ}lrp‘i"cF&l@YduHQ inSABEDRE m%e exterior of

i des an proteins roug fusions to either

the Prot@% REpeisplvers ﬁccsﬁﬁ%ﬂ Rﬂsmlonwf a |antawéh PR shane fiagpes!, asrlgfined
herein, daf WEBRerfntd® 89in Ly of a Dnber oSi1EMfthms Blo®h in Be %SPéﬁganya&ﬂvent

ref erences C|ted therein. In_a nonoval ent pha

accessiblg Rogifignp areflefsrrpingd pringrcopsitaie om;ag-dipgnsiaiak meds of g aptibody,

preferabga&ﬁlg lllcoRputd phépidrh Qithiab ik &Rt ht@fgkegﬁfﬁrm@c%&?ﬁ S&f DIe@YCA). Solvent
l'evel's in the presence of WI% ype gene protein so

access1qm1tlm§%almqe@%e psﬂﬂ aé%pngﬁlés 1@8?39 indpe #hHee--dee piRichards

(1971) £ MBI BivL. 35 0370 lahS Co6iIf [ 1083)6f ABAL Grys! B, 545 uD@témﬁlﬁAtﬁh bV 1vent
ol valent hage so that sorting is . on the basis of

0
accessitloppReen b RFHRENE g seivare Fd i K arntdr padqligs andyt-dimensional
structural %ﬁ’&matMH Sbhirfed fidhd eﬁ%n%&ﬁy B&fiRAHE Bhbd AR Se uth AR tiRE burposes

1ncludes§lz%/ﬁoﬁg 1%erg@%cp gwér&%%%gégﬁ%@}ie% E ; Qro (il)é%paeferably where an

algorithMEFrb@emRYiiRY a Bsdd Apheditedaraietedithe ‘Qfze’T Rl prébRtwHh, is @edin the

Col El , and 0 of an intergenic region of .a.
calculatR g BioHy Ankrifamon el ip iy ol 20idep. GrieaiRFignakantvent
accessibregieisiadp rag@ethbdscising isogwdré for pREdnalLSmipaetsdnd ph ageritea @y Pacios

(1994) %oé'ﬁ’@?g ‘f%%@ﬁ?gf %%;ag:i e;r?:br)lea?nran;r Ee\eri If Ior a[’if]?l biotic

real St ance 1S. of ctor

e e e R e
vessels, tlge penvechgipsenedis epfothelialedll giotvih, ahlhhygeﬁiﬂmdnzessels,%ﬂ/pr
vasculoée%ﬁlsr «Ié:}g t llgo(l)’ %}g elt %n}%enf?:l}g ersC, Engcﬁluélg gbu %rb P%t]rl niuﬂg g% Ie Ig &l VEGF and
memberg efphep EEGF temityoPlGEn B G damibyp fibwblaft gorveh ﬁbtoafadnlsf(FGFB&, TIE ligands
(Ang10p8 e%‘?s Eh%ei??f%ﬁ@gsg I’]%len f%lgtﬁ p%rélé ﬁa.lFaﬁ}]and%gmg {b?’%%mlhstatm
Granuloirm solwneffsmn_uhmllgfdeigr @a@@@ﬁd@tm @tpwth)fat:m ﬁ{@)wta@ee factor (SF),
Interleulﬁg—?té[rl_g%)gﬁe?tiﬂ, Lgﬁpjgl%géputrgﬂéﬂr%nﬁgéen{apgljé@elffaét&nglggle{ Qeri%e%endothehal

gous’ po e gene as“a gene fusion
cell growthdactar RD-FEGEY, Blatsiesdsriyrd gpqyeb fictie, dspecidlly BDGTEB onPRGHRR-beta,

- - - Lol X or"
L
Transfoiyges srpvdfirsydeie §REEbatah @umh@p@sie f@@@@l@hgélﬁ@ alpleh), etc. It would also
include f81R l?llla? a&élefa@%duﬁ@héaﬁﬂ% F %b%ﬁh&%ﬁé’ﬁ c;;ﬁ&ﬁﬂ dactor—I (IGF-

origin Ication YR R
D, VIGFp hlag@mﬁeﬁﬂtwtb Fastor GEGRAY CEGF a%@eIDMSg@f ifs §an{3be fiest EBF-glplka and TGE-

beta. Se '(Jf‘f@%s&ldﬁ 8hdr@ E’ﬂ@@% AR, %JJ %ﬁﬁs%ﬁ <39 buﬁf Sha Delitdar (2003)

phage or a ivative thereof, or a
Oncogelsel?@rﬁla%ﬂ@nlfﬁmra @ litaln(1899) Netrire Medicipp 5(121213594%4 T@tﬂcl et al.

(2003) Cﬂ{co?engﬁ 6%@ 5’@ e. %raﬁlgfl 1 SP ngf lHlowg ];mé{é)geﬂ cYacltdrsgSaﬂg Sato (2003) Int. J.

position’ 0 a position art am no
Clin. Oncels$: aQﬂszan the vari abl e regi ons of the heavy and |ight

%? %I%esdﬁlgg%ﬁgs?so%ﬁtg 81?‘21&1%*3%&%&9@hi@ﬁ6 » Qs t‘U Maﬂ%olecular weight

ased on structure

substancgranalyheclesfids ar paypeptide, anisploied protiil, e decombinent praeinfan phfibody, or
conjuga@l Py HnE AL BaPh B0l Ol LAGNE Voscn R RO P bR tablc vascuar

nol ecul e, such as an antlbogy specific antigen. These

positions are typically found in the CDRs and on the

exterior of the protein. The sol vent accessible

positions of an anti body or antigen binding fragnent,

as defined herein, can be determ ned using any of a

nunber of algorithns known in the art. Preferably,
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accessi bl e positions are determ ned using coordi nates
froma 3-di nensional nodel of an antibody, preferably
waQaTgses7eonput er progran1such as the Insight pCprSgaN33516

perrrge%ﬁﬁﬁ il Mﬁ%ﬂ?a%n@& & “It %uid AUMESbo PR & BRahRhfEiogenesis agent

sitions can also determ ned using al gorithns
includes ipgrapgepin theHfandsgnd bk ghe angiogemmtiREeH drecasiOgeaietietyr or its receptor.

For exanl%@é an ﬁltpinglo'éélemg‘ 4&:nBREn gﬁﬁﬁ@ lnyotl(e} R onist t@‘@ﬁ’ lmglc@eﬁﬁé bgent as

Det erm nati on of solvent accessib

48) .
defined *}5’83‘,@?’ ei20 ARSibedies B HSE-AOF trshie YECRG ottt @RF%?SP*@I ¢rafit-1

receptor) AR - BH OFRBABitbR JudNd CﬁeeQédTE RS8R |Me§§r15t£’f3 téﬁftladnglogensm agents also
i nformati on obtained froman anti body. tware t hat

include nagye ggiogeriess BB s oL BRgoSHIA Idesatin R u%@§ g5 ¥ggsbrun and

D’ Amor5(1©99|zw§ RNy §3>i1t7\l@f Strdifl AldAREnATHDG) @$c%§2ne 22: 3172-3179 e.g.,
CGeneral ly, and @refera Yy, Wwhere an al gori

thm
Table 3 lisdge ipcasiosepichormpimaligpant gﬁ}aa%%)eﬁerratawe%@i%&% Na@re
Medzcmps(@@)ewwum TEniMSE4l. qzooi)mcggénsgd §§4J9QS|956 (% gs qtabletz 1R@ W nown

stromor sm

an“angl%ﬁé?lé F%?OF%{%HM&&@%Q?P Vénk Chpddst 612@0 ?‘&jﬁ@n? a‘aﬁahﬁm@ann-

angiogeri®iddnd Gsed $i O@icabdihwpr € for personal conputers has been
descri bed by Paci os (1994) Conput. Chem 18(4):

BheferdB/EGI of WEGR-GE R Gsell &iéﬁeﬁhrref@fs t@HE Mé3-arhifio acid hﬂ'ﬂ&f‘vascular

e e T R -
growth fgt@wtal dessiitab by Lyun@fet Al 99819)\5@@5&! 286: 13076d£rﬂfHouck et al. (1991) Mol.

Endocril%{ %glg@}% go,%e‘g%f"l"liﬂ»tg el )foéﬁc?%lgg e?lc éntggroc C %Ee%{‘: %he term

“VEGF”rabsotefers to0¥ EGIeroichgn-vaiitnl s)temé?hﬁﬁﬁ as Blotde, fabdA ﬂriyhate Sometimes the
fibroblast growth.factor fam TIE
veor il e i Rel e e G S htn SR VEP for

murine VE(GH, andsetc. elttiedérm "VARKH" )is dsvthsbdisirefer( tb brtddpied Fatnk bftha polfipeptide

. . Ul ocyt ony- st act.or (G CSF .
comprisiph B 51 B i B s GG et enppil cn
growth fhatdre Refetekeerte 8ny( dukh B)ms b.ETZSEGE majbelldemied mjhopneédnﬂa),phcatmn e.g.,

w ,al , l.atel et.- der.i n "
by Ve §80) o R0l OF piberer Romp AR FLRORR! dRisbflpe naove
VEGF arhawmb@rt;d @sxph@tedlnh the RDEE- \%BE)seqﬁHﬁﬁfFFobeszplePhrmm tacid pbyition 17

(methlonéll:> H}lz)tl;unae{téaﬁg %l_uﬂg:@l" P s%l)ﬂoglﬁ.gﬂaﬁs(fnggh?ﬁnﬁl in nag\k%h\%@ﬁwﬂﬂe truncated

native VEQE b@ﬁrhubhitgzﬂﬂﬁn'ﬁ@fmbb@ KPR and el m@ptocssqompérabit wroativeoVBGF.
(TNF-al pha), etc. It would also include factors that

A%Gﬁﬁﬁ %@F%mmams Q@Qrdbe@y thgt%?a @@éﬁ% %&&}*ﬂ&%gﬁm% and

i nsulin-like grovvt fact’or

specificiyr Bygfqratiy éftec@rltI{V@ij antibyydgrof ghedn ventidreses botisedl asa ﬁhempduyc
agent in t%fh@tlﬂ-g%d ?tlteﬁ'ﬁ?ingmh HERE & co§ﬁ€ons @rhgrem tllﬂ @%lb EéﬁQltYaﬁd

Annu. Rev. Physi ol 7-39; Streit

mvolvedaﬁ\a amévt ﬁsa!“il‘ apgigng 3 pilbawighepes birgl tgeter. leﬁhoma? sad&as

VEGF- B'%r iviEireC, (W28 Rer thi E’a%toMsglbﬁ: WGP (PROE orbled: APBerred anti-
onini et al. (2003) Oncogene 22" 6549- 6556 (e.g

VEGF anFé?B@YeIS 2 mopegqnalpnihestirhat higids indhe e pitape g9 the mqaocloyat ati-

VEGF arft®083A4.6 M proddced &Y hibridota A FCBHBAG7080 R1oréPreferably the antic,

ant’i - angi ogenesi s  agent"” or "angi ogenesis 1 nhibito
VEGF a‘F@P‘é}ﬂé a fesogbigaph hnmafited anti-yEGRenepeelona) prsbadicgenergied
accordin®® Bféb@hcét SOLIOYB . CARrFRL Y5 BY3. Qﬁ)9 APudiRPb A h6dinRfA&he, 2
reco |nant protein, an_antibody, or conj ugates or
antibody kpeyyipss bﬁY%ﬁtZélinﬂs(ﬁ\ﬁeﬁfVéﬁﬂl X hat inhibits angi ogenesis,
vascul ogenesi s, or undesirabl e vascul art hat
Tflﬁ@éln‘t’l’r‘g%ﬁﬁibe‘be Ry RdzuRAb{B V) h else leoynt a5 ST MHe KESFT praifAvastin®,
is a recombiitht Marl A Gl WIS ARG RURAI mtiBGLy hdr¥te®hccbidfg to Presta et al.
angi ogeni ¢ factor or its receptor For exanpl €,
anti-angi ogenesi s agent is an antibody or other
ant agoni st to an angi ogeni ¢ agent as defined above,
e.g., antibodies to VEG--A or to the VEG- A receptor
(e.g., KDR receptor or Flt-I
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receptor), anti-PDGFR i nhibitors such as G eevec(tm
(Imatinib Mesylate). Anti-angiogensis agents also
wonaed7wdet7mat i ve angi ogenesi s i nhibitors , e.g. PCT/US2006/043516

157 C3FBE LSRR 6 B s SR

binding campileﬁemmy d@@ﬁﬁmmg@gwg érom (B2 nmmﬁear@lﬂmw%mgnocwpabanébgdy

ti n n
. LA B AR IR0y RLARYs AU Yt o
sequence bf B&)acizidn9 ikB6lng dAanofthe Ghmework fRBB)is Q}r(y@g &qm human IgG1, and
about 7% oﬁ} %53%%169&519 d(gn g from tﬁ }ngrnge nlt@&%}n&% gg Ogga]va]mzumab has a molecular

t
mass of abibuti49 Ollifgdﬂ(letgrlxéanﬂ@sgglgrzbgylétedg , Table 1 listing
a‘r{}é@t{] %@n nt i ?ef%%%&ﬁ%&&%ﬁcah&l&éf‘n@ﬁtﬁaﬁkm% rb?cﬁiﬂﬁ% 1nﬁﬁﬁng,

sed herein ers
abrogatmgﬁsdlmmglmo intecfedngwitte MEGE sctidities inshdglite binding tedre og FT’QWYIEGF

receptors @%E}%r f’%ncgnl se1|na£ gang(%;r”[ %n%goql?s%ﬂr a Wft%gn ?1§%Eﬁa§lﬁén@s thereof,

ar en actors
receptor rdcﬂ&milﬁs laedjddwatb@&l nhickbind specifitd8p VgﬁFéhqré)yzsq@le&tm itsipling to

one or mgr? ﬁ%&tﬁrts i V]i‘ék%%ée};to%ﬁboﬁ@%ﬁw i r’éceé&g Qntaéoﬁﬂﬁtsﬁ@lras small

naturall'y“occurring al nd processed
moleculeﬁrdnmrqdfehee‘éﬁGFN"tyeosme KirpseyEG" aI so refers to VEGFs
from non- hunan speci es such as nouse, rat or primte.
"Ersattentuefers eboEGRapaugprireatmens end prephyjists @Preyppdative measures.

Those in %&q'o‘f’ AL eded YnchRk Hﬁséﬂﬁgﬂy%tm}(g@gorﬁé}ras REINR tho4E SwhidlEeXisorder

' nurine VEG-, and etc¢. The term"VEGF" is also used
isto be pregeniesk er to truncated fornms of the poI ypeptl de
corrprl sing amno acids 8 to 109 or

.the
5 SR 1 SarPBO e REsPel TopdseE H Be PREbGDRPRexample:

mammal{ W6 Qifer fR6H 6F R1E §robﬂylﬁcﬁhyag§1lﬂ§7ct&bﬁ&ﬁlﬁlﬁangibgét{Eﬁ:(eﬁ@ysrhﬁ 1nappr0pr1ate
identified in the present ap cat

or uncont(qjlei @wogene%@yaecil Qg}nealaliltyl \;l} hrop%:eang ﬁ?"r’i"oé/ Eﬁﬁjeds or
diseases ﬁ@lﬁﬁﬁlg HdSe Iﬁagfolc%malh doﬁdﬁﬁéﬂs@ﬂnc\l}ggé:dlépﬁse\dﬁﬁarﬁhﬁ o theldsbeler in
question. Zﬁ?rkgmgglgggaﬁglgqgtoff gﬁor gfts Ito\r/%tﬁptsﬁ P‘?S{gl lijr}%ﬂl%.? Pﬁﬁ%{g{l & grgPﬂlgﬂ tumors;
non-leuké}ﬁihé Mﬁl 1 id SalehSRiceORufonaNglik] aétf&jltbllL Bypoth@lamidand athew glandular,

runcat nat j.ve VI s.binding atfinit
macroph*g&]rs epﬂ@ 1§dgoglﬁloan‘1|$gFto?o§bvegllsth ﬁ_wg ryg v FIglogepic a cand
immunol¥E&Hisores." ant i - VEGF anti body" is an anti body t hat
binds to VEG- with sufficient affinity and
Spehdl bﬁgibgenesﬁrcﬁélﬁf ahdnynewtth@damgsels HMlEFgantextpodyelpfinsnfiwiently or
[ [ be.used as a.therape

) i.nvention
inapprop{glF 0t e KA PR P R PGP esk rom s edicl
standpoiifi@raaiiseadeti etafd EG?ach diat i tdugesiaglisemsed ISM@dEXQ&BBl‘&nmﬂPPWte or

uncontroﬂ%cf,[%llggégré 15 Q %C&lﬁ l %{ﬁr‘-"g éevp BIQ%IE@S g&gﬁglrty%?ﬁnmbutes to tlﬁ worsening

of the discaet st o8 cunbesashslé’hs@:stat@[ﬂ%l o1in pAGHE, eSPeleler@ﬂCvﬂeuzeéﬁohd tumors and

metastatlf; Elénor% clu«féngcg pOél alégn%)aﬁgeg r((e%ﬁ%ca\]lg FJIP-QQLEII g‘%& (@ Gﬂ‘tﬁ %:Qe cancer),

diseases feis@l Hy q@nladmﬁom*cﬁgnsbl}mm; espemially TGS i Bindig 0 Betinppsthies, pnmanly

nt |
diabetic %{urlré)a{ y é)ax%a-rfeﬁte lar d %:nie%ﬁé{} &gﬁl?) B&ggs %og{:lg% él‘gﬂ is,
haemangmbdxstomarsgc}tas himesgiamer mﬂﬂmmr(tc_n@ 9ahpl diamsfﬁe,rsum glomerulonephritis,

espeCIallg rr%egraglgg)ym%?%%e nl%mé%{l/oac Z t n,ﬁ]@@r{n%&/)'um %rglg ﬁ(&% dlabetlc nephropathy
or hyperﬁlﬂﬁVe—ﬂéﬁhﬁsc&Msusbmiyoué BdlasnmiagayyrdiseaB\Auth asgarthutik gmﬁalggrheumatmd

arthritis, hnf%glﬁ’vr}gz?og& Eq%:eil dgr q?atsfs nslal(cwdf)s& %{téf’}gﬁ %&: g&'le?@s%t and diseases

nmonocl ona gener at ed
occurrin@afto trehspnts cenBoraa ticsisatr choni¢ abthia yndGeors thm 7@ other denditipns. The new

blood vr G AT A P yE TP S(g“%ﬁé% SRS AL e of oancer, tho

anti - hVEGF monocl onal anti bd dy
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A.4.6.1 that bl ocks binding of human VEG- to its
receptors. Approxinmately 93% of the amno acid
weeor@sesoof Bevaci zumab, i ncI udi ng nost of theCcT/US2006/043516
essbisl a‘a&am&mmagw@&%a o Rl b iR TR Bink gl
¥ about 7% of the sepquence I'S 1é)rl veg %nigm tﬁggar?ﬁ?tﬁn%rmetwases)
Insufficigpfiapgiggppesigiosurs whepihere ivingdamuatraioos vessels @rdwsh thateoatribfites to the
worsenifSHldist 424 R, 9@' ih 9&@%@5%1011 B cg{o}ﬂg@%}f&ghﬁgas? Airol¥ESHa delayed wound

ant agoni st" refers | ecul e Ca
healing. fgyfheraplperp.itokep) 2p¢ k@qﬁgﬂttaqkﬁ Wﬁ%uﬂtrf@m @b plsgareiofiggiogenesis that
normally ﬁQMFéd@& Iﬁfurél REShE e’ﬁ‘hélges\%ttnli\ze}(tﬁg:coﬂ& Miek h@aﬁln% fobd4shtiBs that are
Its binding to one or nore VEG- receptors
at risk ofgdevelgeing e bevsunapiencdifliesseEGE ant i bodi es and
Bttt G iAo CanbiidRGIBRP Fegeltnng fie %mboﬁf‘eg Slpﬂo‘?}rp \}%ﬁk@&ﬁfn? hvention

and derivatives which nd specifi cal
have, or ppeedt g f Ogéﬁyelégmérqbwmﬁkmolﬁprﬁmw@ f‘thPVé%"FélabeSS‘PP@F@e rosacea, acquired

immunedBGAEHCH Eindrdit, hreY§rGdclusig SRSpRY kefttitil, RRGESS uRDE PYEIER disease, blood
receptor. antagoni sts such as small nolecul e inhibitors

borne tugyorsy gpgotigrepatpuciys disspisechiordided seovascriprization whronie nflapsnation, chronic

retinal d8t@éhinehi) EEraRe Widifs, EHr6ad R, RREER %bé’rlw@é‘rt &denedl graft rejection, corneal
pr vent ative measures, Those in need of ireatnent

neovascfpraiof coHEN 8% neevaerplaipationt Grehny ditsptre Falgsdiveate) epidgmic
keratocdlj%lﬁ&ﬁutisnfu\ﬁ@él Glterds '@erfls SRATIS infestidn®) I—@}i’e@ AN |in(?c@ic)nS'Ahyperwscos1ty
WwWou

“di_sorder” is any condition that d benefit from
syndromes, KZPARLA PSR et HeidideeRperatonm Lumangipease. parsnsl kerqiplysis.
Mooren §l¢&i Mycéﬁlfa@tﬁh@ﬁlfda&@ﬂ oﬂléﬂiﬁﬂylbﬁbéys m@@@lh ehilatRORERdr disease, optic pits,

i 0 enes i na riate or uncontrolled
Osler Wl s s (O5) Bt §eEg 3L preqshitin Bracfadjseaskfas Alpulsyergphigoid,
phylectegililb€$) Ipﬁlyﬁfﬁﬂltla,@dﬁteasét Safptetisng) f)rotﬂzSzﬁﬂﬁﬁStldnﬁl %éﬁdb}&ﬁthoma elasticum,
condltl ons which predi.s

preyeio KRG T PO G BF Y U Rl PRy hptomatursy
retrolenteldébnqil@is obrcdidsletias, Sickle cdlParkingas GflerR 81 1@¥rdind, Sslduslfors, Stargarts

disease, g?;lﬁ%%gla tsaﬁ (sjega:sl)e pr% hl'ﬂﬁoijl?eéﬁlgﬁ %Q%}rlfsa?ygiegict l?lglgy’{gfie’:n's marginal

degenerdtippabiuplaativgs, amdnzohimmrs @Im\ﬁﬂgﬂa&fomarmﬁlbﬂ mhﬂ@@dblastoma tumors of

osteosar?cf])nl%alt, gﬁ%%)iras? (%)f}rti}fno lasqB 18 g.ll}]'lilo S cga %atbgﬁxﬁg%éq%%rg%\ 31 Cé%ﬁ%ef dggps& vein occlusion,
Vitamin Aodediciendy aad § aggmmrcsldom; unckesuddmngmgweﬁk osdtiaeisatl dabetes,
parasmc%ﬁs%ggg% S%E I a%lgvf(o%g(? ﬁeaﬁg l,%ﬁ# ns ac{ll.%wmg SF%/gﬁ;iyhlaju&/ oréﬁlglgfl inhibition
of hair gefwik. hehikitign @fg:armlammanb edrpgp lutnuiafwrrredoxf irtititeonrof thhydadtation and
o gmg' ' . dj d state or such that it causes
1nh1bmo§'bgl se %E%'Z}%F%?Ig}rg%xg%%gl ve, inappropriate or

Anic-engiogohdsisdhenanigs apanefsl is thecgensral trehierent df eraft rejsctiog)lung

o} 0

mﬂametile lﬁeg)ﬁﬁ)l g g;liéléie V\{)Ijg?cﬁatpr%'-sla é%ﬁé%rglgf;etf 1§}é asgée Oa% éli’\@%séomater?iq%uh
pericardigis, ajnh pl@m@b@fusmesb@@seaaﬂdwlsmbrswhamtzxmdd bphnddsitablvorsuland

permeab %f: . kﬁa?jh% v&ﬂhrb?z!n?‘ %h%gsé gs% éée%rﬁfsocﬁ{ég with rﬁfaﬁgnanmes Meigs'
syndromedmgemﬂammmma@ehrougwémnbypmudlak efﬁlem,amncdl efifismt pepmeability
[

assomate%fvlﬂﬁrrl;draﬁi[l(lvﬁscﬁ gitg%a%:éi rsgéthl aﬁ g%g? tlofcl) ?&lg)gver&r%e)lfb %ﬁigl 1nfarct1f)ns and strokes
and the 1dfégener ation (AVD), psoriasis, psoriatic arthritis,

haemangi obl ast oma such as haemangl oma; inflammatory

PdpraAngidEenesis dependautdiseasss gtcordina ib Srieimhmition achidspesifibtomy

I
concenSAGH B8] LSS it AR5} LSRR g EEABLNL ot v
in the eyple piirioverions welFamaticas (abmsrmahffmmmmamrybed&V®e as_t@ss amiml:ns)
|

romiof b o EERPLLY SRIBLAL o0 Db i

arterial arteriosclerosis allgd di seases
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occurring after transplants, endonetriosis or chronic
asthma and nore than 70 other conditions. The new
wohkodsseesel s can feed the di seased tissues, BETSLON6/043516

pyogdehl M&%ﬁﬁ%ﬂ&ﬁrﬂﬁﬁsﬁ Egﬂt(yiji‘&) I%Jaged%@ﬁl%o@f/esw Cs@ferod&l?rﬁ (a form of connective

ewessl| ICI I'tielis
tissue dls@aaeb mramgmmaa(mnqr eerg@sw\of@!qwé we%ﬂ@a%h?m%u ﬂﬁdmg cause of blinduess in
the third %h@)sfn élﬂl% L'Jagéuga!r GdHesiBR3he ggﬂaﬁﬁipﬁlc Q@ﬁ%&oﬂﬁﬁ fdcar formation).
here 1s |na equat e bl ood vessels grow h that

contrlbutes to the worsening of a diseased state,
e.g., in diseases such as coronary artery di sease,
Bherterioe "caaprd” ehsl "aguserowsd uvfer therdeseiye thepby vielpgical pendition in mammals
that is tyﬁltcﬁefi%ﬁéactéﬁ@d Be hbg @il ACH %rd%@lp ES(%HL:J off cﬁﬁb@} PBdeARS BB G6t limited
angi ogenesi's that nornal uir for natura
to, carcm@al lymghorys élaﬁp@s,esﬁtcomwéﬁle @ r%aaﬂla{l%xm%%ﬁf itgh cancers
include s(;h‘é?ﬁtﬁs At daR&d: Sluﬁé’@hce‘? fﬁcl@fﬁng énﬁh B 1046 ¢8R hABsnidl@ell Tung cancer,
above- nentioned 111 nesses. her patients that are
adenocars e ghihe Ying.qind SEEEION G inome %H@.lwaucw%?f the peritoneurm,
hepatocePRlay RERY] LAGSic 6f stddich chﬂé&ﬁﬂ{clu@ RANBintRfinaREca, phicidstic cancer,
for developi ng, abnor nal prollﬁeratlon of
glioblastpyopy ceRyicakaaness. 4V fancen die carseth bladder sagen hepgtomprhieiet cancer, colon

cancer, cAREdcRl SREY, SUOHEGREr uR b ciVER] $HvAN oladd 8dddifoma, kldney or renal
keratitis, bacterial ulcers Bechet s di sease, blo

cancer, Liygy GFacef (RS caBgir ol Get- eIl ancey E*ala%caremacﬂng yfrious types
of head M@ QYA GhdeR 2k %l bOB-celt HiPRdta intiddaiFTes |gﬁlﬁe/fdlll'dilﬁﬂ h(ﬁh Hodgkin's

0 T G TR

diffuse NIQI; @Al grefﬁ@%ﬁﬁﬁdﬂla%ﬁd: NHLt lﬂg‘h grédy Ip@phobkad NHL; hlgh grade small non-

ul ar i zat di. seas E ease,
cleaved @E‘q\@m%éfh%‘isﬁi‘% g DY S T e g
WaldenshiofiR IMeacrdgltb@linen@4)S chréied @E@hcﬂ:@ﬁd letikeirid @1Li);caaste lymphoblastic leukemia

(ALL); lﬁ%{% calY &&éeé?ﬁlg,trcéﬁ% ndy ﬁa@ﬁcsl egxzz{a grid Soa Er nﬁ%rllt lympﬁloproﬁferatlve

disorder KEETTIa)pdsyweallas abmmmeln/asduraeprphﬂbtano:bmcbcﬁatecamntlrrﬁlmkdmamss, edema (such
ot her . t | eprosy, pi,a, .ocul ar neovascul ar
as that aggo %@g%gﬂggﬁPﬁgmﬁ§¥§mﬂ%§%%vaw%er syndr one
'él%tlgr%al Z\ﬁ nFoplEll:\S) 20 S g?l':ﬁhos t e’?fatrersq or{lpeosmﬁg gge%ul gﬂ t%e%aﬁcf«eancer
comprisipg btleast @riatiie, thgastid swre.go f:rptucmtsn agey,” Exao'_cp@z ofitherapeutic agents
(antl-carigef g? tt%) %éh?%dlegbélg g{%??ﬁ%@&P} gg 7 a{ ﬂ}% heFaBéHrug ?ée%g% gﬂo&&[ﬁ inhibitory agents,
cytotoxin egmuasigeltansed at nadmlorrtb@rapyopm-dmpogﬂl’eps mtsmoptytic agents, anti-tubulin
agents, aﬁlg H}lgll %@ﬁt@ 0 t(‘ Pga(ﬂgéras%l:l?gs Cimt? %fﬁ?i tﬁbgcﬁlese Eulltf CEQO zfi{u%&l@s an

o rens syn tunors, Stargarts
epldermdl ek éactOSteevmor_ (@_GFBh arsapanieli (6628 @rosimpferamnhlbntcrrb FER1/EGER
1nh1b1t01§§ agljlc;t n Tﬁ%%'rg ateRY @e‘ﬁggﬁ O\L&lﬁlﬁﬁor 1&&!51{0&@(@ gS Gleevec™ (Imatinib

g na egener tton, toxopfasnobsis, trauma, tunors
Mesylatg)h, alSf%rg inhanioo (ees., celepaxity, interferens: esblansts cAmtaZONislhtsres netralizing
ant1bod1932 E}%Pﬁﬁ‘& SUIB or SlhTRF Fhe ‘P&loﬁwﬁ-ﬁ\g et[ﬁ‘gg% 239 "BoBE WIBES PPIGER beta, BlyS,

donyosar cons, cerati Itis, vein occlusion,
APRIL, GCMapIVIRC A ercemspren.CIR /el hppd rod ether bjeactus ahdrgsnic chemical agents, efc.
CombinfRAERERGC NG AOEALTh FredREARkAL ed with di abetes,
parasitic di seases, nor ral - wound heal i ng,
Elmem Tegiornyxict agehtd od usgd hayeig eafys toj arubatancothat inkibifseor prevents the
funct1on o? Qélﬂ 'aﬁ &rbagsfes P@s'trﬁctg)ﬁ %%elﬂs ’Eﬁéﬂé&l{ ltS k Q#dgé tOQT{éll\Ltﬁtrécﬁ&c@@qsotopes
u eum fornmati on, Ibrtion of 1nplantation
(e.g- I131 ﬂi%f Ygr%’hmbRelf%wh@ﬁotémW@c @emelao@)tmms sich ag preymptigeligactive toxins of
nes| h seful in the genera
bacwnar(o\%g-lﬁg%tt 8% rggla tghlr g{ﬁgnlg%%&gﬁ%aﬁg i nfl ammati on,
nephrotic syndrone, preeclanpsia, pericardia
ef fusion, such as that assogjated with pericarditis,
and pl eural effusion, diseaSes and di sorders
characterized by undesirabl e vascul ar perneability,
e.g., edemn associated with brain tunors, ascites
associ ated with malignancies, Migs' syndrone, |ung
|nflannat|on nephrotlc syndrone perlcardla

Y Y Y Y - "
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and the like. O her angi ogenesi s-dependent di seases
according to this invention include angi ofi brona
woOatmsemab bl ood of vessel s which are prone toPCT/US2006/043516

I eeaiasla G by aidtidl Bherfil A UGRRANE HeRMthOfredh QR Ef cancer. Examples

vessels in the eye), arteriovenous nmalfornmations
of chemptherapsifig;agents ANIF i shemicaleomeend asefdrn b tgpimentaf gaper. Examples

of chem&ﬁ&h'ﬁ!ﬂuﬁ@agfeﬁt@ elcide sikfhh Hﬁt?&cﬁ hahio vaPL bnd OYTHRAND

at heroscl erotic plagues. (hardeni ng o
cyclosphosphapiides3lkyl pelfippis sich pshusulign lérrp&&élfwé alpp%ﬂlﬁw,&fmdmes such as

benzodops, r&msquow et &ddBa, AhS 8REGN; et [Fol1:] n{ewmﬁfelaﬁ@[@ @R Ring
of bl ood vessel s trachonma (| eadi ng cause_ of

altretamipe; tFgfRygnemefamings trieiisngphgephogpmiden isgenethiophespheramide and

mmethyvcﬂ&ﬁa&rﬁhe Aef1SEh BB @esﬁdaﬁup w&&&m&a@ bﬂla&@ﬁb&)(@&ﬁﬂfdﬁﬁkm (including
scar formation) N cancer ous

the synthegie apalqgye @Pota%agb Wétaf%édbﬁ%’il &%b@% éWClB%‘H& ft¢ adpRelpsip, carzelesin
and blzemamtﬁeu’b iaadloguss)t M’F}btﬁﬁﬂyki&is GRRCAGES r?';?c@ﬂ\yaﬁtl 1404 8gplogtyes 8);

gr owt h es Of cancer |n are not

dolastatf Gpopdasi <m%4%g B Phefiy AsisHes; KB &H‘g BLAM grfcutherobin;
pancratistitch; h dikodittyan; shépat4tial ditr6dsh afuserdasieh @Schodrasbiel, &ﬁﬂﬂa@h&me

e R S R ST A o

melphalﬁkd ﬁﬂ@ﬁﬁfcﬁinﬂﬂﬁﬁesﬂfnn& We&ﬁﬂgtln@ﬁﬁfoﬁ&’dﬂW@ﬂGﬂfs&kd? @ﬁi@s@éas such as
ncer . of the, peritaneu oatocel

carmusy bl B RS o TEBHOBH. ) FEIUR g, bl suh as the
ened1yn@aﬁibfo€it§‘(b.®,toalil®|earﬁlaimc &p&cwl@&ﬁlﬁ.‘dh&ﬁhhtlﬁ g&auma&Hand calicheamicin omegall

i obl , cervical cancer,.oyarian canger, liver
see. €0 ARRRY DOBD Kt e st RO SRR s PR Ry eniGh o
bisphosghanae suck ed dedzaasd; aICaslpaﬁlincue adhesTEds mk@darzivfostatirechréyBophore and related
cromofi 3 P Pl T 306 R AR SRS o
azasering H)jﬂ’omydns: amtieomydig paﬂablcmc@nmmmnymn amdmvﬂn]nro dsrotngpesnigf

dactlnor{lﬁ: F%g;gmggﬁlbd&g gmi? 33 ago- -o nor?eu%fgb df\]éiﬂfé&??ﬁﬁl@ ﬁoxorubmm

frettarRon
(mcludu(g\th{hrpholmmdb*orlllym,rwmymomp}(oﬁhp}ddﬁdbimblclm E@ymmoaiommb1c1n and

deoxydc%?lgﬁi%gl?,%Qﬂbﬁé%%orwgt 1{1%5%&#&&1§mg&§ dﬁtﬂmfc{nﬁ O]t)clhat' {rﬂtomycm C,

mycophégtelic adid, glhgaglﬁna@el, slirainiycinspeplemyenl podirémydil, putoulyiy, quelamycin,

rodorub{éins ﬁﬁg@)m é%oaizlh@g%rglpiny%acr Oi]ZII ic %)t%%} rzlgllrth&tcﬁdantl—metabohtes such

as methmmmnﬂ 5- ﬁ}m@u@:ylt(ﬁmeﬁgkem@n@@m@)s such@gitlenopterin, methotrexate,
1 [ .

pteroptehi(] ?%ﬁ%?x?rts e;} ?IB% atanes emaléabh'l@ 6- %61% tJ)puhﬁé'J lﬁﬁ Eﬂﬁﬂ{me thioguanine;
pyrimiding pnsitagp pushias anciiabine azﬁcgldmd,&aze@m@) canagfuweyuarah@e dideoxyuridine,
dox1ﬂurﬁlmaoéngalabf‘ﬁ@5fﬁ)%{l 1né3 a? Qltch Qﬂ:aﬂﬁéﬁ)ﬁé %&(ﬁgos\é&nglt}n%proplonate

p hakomat OSES SUC as that assoclate
epltlostagglamppltupﬁ‘pmp,ggstolme;[\;’gxpgglrer@y reph@seminpglatethémide, mitotane, trilostane;
folic acid ?erﬁehlsﬁ@ QRIhaS hjoﬁmg Qéf@%égtldt&{é al&c%ilgsﬁﬁantuge ?g&gmg%ﬁdl&mhmc acid;

useful 1n treati ng cancer conpri si one
eniluracicmsgeaing;hestepbedil; bisanigaei edataxage; deft)ﬁﬂmlme, demeselcinggisriquone;
elformth@éaHHf)tﬁﬁm‘Pcfice{a@e Eﬁﬁﬁ%ioﬁe %&gﬁl&ﬁ éaﬂﬁH &ﬁ@qﬁﬁro‘}ﬁﬁg fhtinan;

I ncl ude, but are henot erapeutic
lonidainingempaysansigeidyiush pihaviinsHe w%@eﬁm@cme,ymmg@a@ce, aglemangrone;
mopldarﬁ’ign@%t%efh?ee eﬂt&teﬁlﬁdﬁh%flérﬂéﬂ JiEHRRY los ﬂron@&% gﬁ'ﬁgn?]d id; 2-

agents, apoptotic ‘agents, anti-tubu
ethylhydsaziis; pragpehizine RSK® pelysaechaudercomsles Pﬁsl\faatmaln Prp{istspEugene, OR);
razoxané’l '?ﬁlkcg(ﬂfj Ki%SFiraf %ﬁo %agstﬂﬁ] b %cld acﬁaz?cﬂfoge? PRy gr oWt h
factor recep ant agoni st (e. tyrosine
trichloroiqthydpaninay meotilme)les (@EReiaIBCE tﬁ»ﬂlhwmracunn (\erogdln A and anguidine);
erlotinib (Tarceva(tm), platelet derived growth
factor inhibitors (e.g., Ggevec(tm (lmatinib
Mesyl ate)), a COX-2 inhibitor (e.g., celecoxib),
i nterferons, cytokines, antagonists (e.g.,
neutralizing anti bodies) that bind to one or nore of
the follow ng targets ErbB2, ErbB3, ErbB4, PDGFR-beta
Bl yS,
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APRI L, BCVA or VEG- receptor(s), TRAIL/Apo2, and other
bi oactive and organic chem cal agents, etc.
waanisiose7oons thereof are al so included in thePCT/US2006/043516

urethign;, v}hé gg& I&%@rbazmee %dsﬂo%usﬁ%{eh %{ltg%ljo it giﬁ'?&lact }ﬁb%ﬁgnahe%a@&tesine'

a SL] ance 1ts or revents
arabmosﬁeL(hAtal—@'r)l; cgélopt@lsphamahdh@tepaam @@sTM@L@@ﬁClW%@HIS@I' Myers

s of g o PRl OB P i

formulatiagepaslitax@h@ietixim hametrute!] @aﬂmﬁd@aﬂnbfygé&mpwb appIARQTERE®

bacteri a t ’
oo b b, R By B I i
thloguanmeam«emaptoﬁxmaphehot@ﬁatc;rpmmﬂmen@wuuqh@s aigplatinsand garbopletin;
v1nb1ast1n€xjglt}1er1umc gtoPoCs%JI%EQ %é %&Mde,l e AGrohé: %{CFE{HE RAVERBAG®

rapeut1’c agents include al kylating
vinorelbisgg) em\tastromcthnla@utehepdatrep@, davgorayCcTOXMmiopterin; xeloda; ibandronate;

mnotecaﬁ: an L éﬁil@l’udﬁg h‘?éltre%m&ltqgg}n? oﬁﬂﬁ&ec%% WIRH S A,

azl nes such
leucovonb)s mdolpaaseadnlb@q BB& aooméﬂup@g@tﬁylormﬁ‘g{nqﬂ)é@@ glietinoids such as

retinoic ag%ithé/aggcntlalmx@ %ém@rggst %ﬁ{ e e@ﬁﬁﬁ ﬁm)ngéhblgt?rl Vrgluﬁﬁhg the oxaliplatin

mne, trie

treatmenttregisery (F@ié@éﬁsphbﬁ%mfc@@ﬂph%ﬂ@f JHR#eEERR FrivspRBraT qeeva )
and VEGEU%l nbf e ARE 0 nlg'l)lgfgﬁ Fuﬁ%ﬁ harﬁﬁ@éuﬁga@l? 'a&%gﬁﬁ@ RG] 2ldk ¥r derivatives of

ac:| n a at aci-none); a canpt ot hecin
anyofthf(ahwtudl ng the synthetic anal ogue t opot ecan) ;

bryostatin; callystatin; CC 1065 (including it

Adspoipelndadiim thisdefipiEprat Antirhrrmenal ageats that a5 ’f‘?g?lPtE or inhibit hormone

action onq:ﬁ‘lﬂjar@ Qﬁ&ﬂ%l antPé’sMQéeﬁp MhackRstve I%ﬁfdgbl?i«él:@{dr Ynoﬁﬁ]}dtl@fsQBBRMsﬂ intluding,
and

t at
fo examppfapodIen Gt S W SEER AHAP R S RS S te. +

hydroxy’cg;ﬁl)xﬁg(l;{I t}ut)xfeh@ @R LY 17088 an@ﬁrlsﬁ)‘ha,tah@ FARESTON- toremlfene
sarcodal ctyln

fﬂongl stati n, %ﬁlbg nust ar ds SdUCt th
aromatase FIbE AR FPIDIGHR BRMAHAERAS, WERLISHAGS PHasP gEouction 1t the
adrenal g®RHE, 30OASE, fHExakple); Sﬁf(@fﬂrﬁiﬁ\zol% ghlinoglefethanils) MIEGASE® megestrol acetate,

nmechl or et ham ne oxi.d
AROMASOV ebeene. FpReRas Grrale, EIg R EPe HEMARA® leirosot, and
ARIMIDEXW &sftanbldand Hﬁtﬂ&idlrogﬂhgidhaﬂ gk, flupintide) Silut@aie, bitalutaside, leuprolide,

car nmusti ne chI cln, fote
and gosergigR RS riHas o i Siqeplane R &Y?Oégle &‘Enﬁc"‘f%t) aai
ohgonucﬁﬁﬁdﬂsy[ﬁﬁlcﬂlﬁﬂy ﬂhb@i\i/lﬁ&l iQBibit gxpressiah bitdeaesin Slgliahng pqﬂhwawllmyhcated in

abherant é;e pro liggalrt?g% s?ci\g’@,?;ra ;j]?#(? laipE% ?{a%lél I-P R %gzgmfé %}%ﬁ as a VEGF

expressuﬂMﬁlﬁHilt&l ®.g., ANGIOR Y ME®I§ibeyine) aﬁdAHHmmpmspmoﬁables, vaccines such as

such as clodron t am c:|
gene theigEy asp 3ty S PSATHIE- Gt DNBRAOY @ VAt HaT BT Y BRens SPeyAXID®
vaccine; PROUEYKEN @nm-mmtmm:mﬂxmwmom&)me lanlhﬂam:rrn@MLBEhE@ rmRH;
actin cin,. ut | i.n e :
viort SR ST N G700 DS SRS B e ao
or derivatiRgsaTangy/efithd sbovedact i nomyci n, daunor ubi ci n,
det or ubi ci n, 6-di azo- 5- oxo- L- nor | euci ne, ADRI AMYCl N(r)
Tiexatipraiuy" @ med indhis gpptioatpnotierte dpronrsbprdeniyative form of a

.pho
pharmac%%%&%rg%&gea%&%ggg 91%8( i2 ;éé? %y%tgm%% tgﬁé{;lr cg lé &?{E)gl%é e #P] bﬁlﬂﬁ drug and is

réin
capable d)fdaarnlgkehzyixrmucamgmaezlated nyc:nnmg:rtemmwﬁrymlqnssacsmlbarqs form. See, e.g.,

Wilman ﬁ&z&% g%%{? QHFHB her%B;@%wchenu%gﬁan’%‘Mhsacuons 14, pp. 375-382,

615th Mqaﬁalg Baifost amd Sténd@t a1b61@$5) "Pedrugpt Ao Thgnical Apstoadpio datssied Drug

Dehvery ‘(ecffd?%{%PFé) sur((:: aratset m’e{ ﬁg e%(ﬁ?jgygh hdda Press. The prodrugs of

this invebtidi idé€lidz A @tel no( Fmitdd)tp, fhosphete-acitaniag ptodguge shisphobphats-containing
denopterin, nethotrexate, pteropterin, trinetrexate;
puri ne anal ogs such as qudQTablne 6- mer capt opuri ne,
t hi am prine, thioguanine; pyrimdine anal ogs such as
anci t abi ne, azacitidine, 6-azauridine, carnofur,
cyt arabi ne, di deoxyuridine, doxifluridine,
en00|tab|ne roxurldlne androgens such as
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epi tiostanol, nepitiostane, testol actone; anti-
adrenal s such as am nogl ut et hi m de, m totane,
wonodaséane; folic acid replenisher such as fr BCTAISZ006/043516
d j ! T
pro fuésagndlfn%e‘ %S\‘i;iﬁé?%‘hﬁglt ﬁg&g%% ﬂééﬁ@%’l&u : ac ;qur?ésy ﬁoa%go acid-modified prodrugs,
glycosylpied prodmngsi &lactm@mlmemmd@gapptamalhesubd:mﬁtgd Ehmmacetarmd6~
t ﬁ’geﬁs&r‘a Loy
contini B o B U o A A bt Hrocytosine and
other 5- ﬂgﬂm@ﬁy@ pecslrugh @hich paarbe chwveirtekbinty the mowaxymwtomzuccf@e dugh
Exampldf Y20 S nand
Xamp Qﬁ gl'ug t n ﬁ@@eﬁ%ﬁz@ n{tb: L prot ng%pe n{‘ﬁs %n tP1s invention include,

m t oxant r danmnmo
hﬂaﬁ”ﬁh@@éﬂﬁPJhgﬁka@ﬂwémﬂﬂwh@gmxhﬁnwghéprodophyII|n|c

Afrdolaa” /i aBM%{o"I’e%hlg fa rﬁ{g@ ﬁgarcﬁl?'gc?lg%le tgﬁlﬁ(ﬁgnuged and separated

pol ysacchari de conpl ex cts
from at leyRy onercgpigsninget nuelpic 2e¢ist imelecwle sithivwhigh it is prdnr@gb/rammatqmn the natural

} @B YRRREY fu t
R

Cla
in whichgipig fonnd jrepatee lsplpiedhnuctesy acish molgeulas dhezafor iaxti £s@)1gq;shec1fmm the
nucleic a(derh&lQ@ﬁé as 11' éx(sls il m?lqgll\gg‘ﬂs l\ﬁdv@v&o!ﬂl Nebkdfucleic acid molecule includes a

m t obr oni t ol mtol actol; plp roman acyt osli ne;

nucleic agidypoleqds cd)@ta(negh‘pec_e@ t;lat ogy@qnm%ﬁ@w ody Yihese, é«g@xample the
nucleic dcRMASIESLe i€ irfla chroh¥&hdl ﬁc)ca@(ﬁfdlffér@ﬁi?}orﬂ (B¢ o% Iléﬂlral Jers
Squi bb Oncol og ¥ Princeton, NJ. tm
BacTBIAEN Topue] Seqnasest el g l?wérs@ﬂlewaﬁ@ﬁgassw &qrghe expression of an

operablyf lﬁﬂ(éﬂléoﬂlﬂgQBqlﬁﬁce RRE bdrticXe hodt OBk ATHE M&Qﬁ@%&ﬁée@ @lat are suitable for
ners, Schaunberg, Illinois), and

Par
Pfokafyoa"éx%f exag1ple; RGlAS2 PIPROieR ARLGRAH L ODAFES SSAUCIICE o é}lbosome binding
site. Buledyotic aeiRued knowtMERRE promBRAL pd1 M Batiof sighdlé, @B GHRhAREss.

rca qun thotrexate: platinum anal ogs such as
Igefé‘f:}? 5“9‘? ﬁ‘ Yﬁ&fb IY4ten -1 Rl finge ¢ firmgtiona) rglafionship with another
nucleic idopQEhete f(oir/Bcaih@De, DNA g5 isd@ientd dr@¥aétbry WdBer is operably linked to
V|n ris NAVEL vi.ngr el bi.ne; novantraone;

L NE
DA foR e insRidsal s AP SLED & P UBRIFID PCPRECIB e SrTeHon o the

polypeptKEl Dp@dinoteb mhﬂﬁaileopetablyﬂﬁlk&ﬂtal’ﬂt cofiagpgesre if ifFEctd thk transcription
ncludln the n.of irinotecan w.th

of the selhdiEy: B AEhSbRE UIFR 4 RSP UIBFACA P B s osicioned soas
to facﬂltété) &ﬁnsmﬁbﬁ | Garefaﬂ'gt"bﬁejzibw Iiked!i meang DG DNmes‘eqmwa HeifiglBhked are
B Y ER T I T T
do not hay &b bepdamtiguvus. ridaitingis hecomglisied by E@uﬁ@f)cpn‘&eﬁi&hﬂlbstu@d’tﬁn Qlfes If such

sites do l{) 8{1%'8{1312 )Entlg?c ol a%,?alﬁ%@&e z%F &ﬁ% Bss re'z lgsgii ul accordance with

<mnwmnpﬁ¢bmﬁsmat|on and pharmaceutically acceptable salts,

8 Cﬁgé ggr%m i %}i\i)‘rr’lets&c\éng?cegl;"t' ic%l%hnéer"eang ﬁ ft cﬁlglfr%aﬁl%ﬁsggaqéeﬁ@gngeably and
all such ddmnatmns lnthldﬂf pgganat Ehusythe whidsi' ltanbf«)rnmm amb'tti‘aﬁsfomfed cells" include

s_and seI t|ve tr en .
the primrl SRS St B Y it BRI IENR RRE: BFE o B b e, 13
also und@tstn@dmhﬁtaﬂ pfogany mali Iﬂlgbd\ﬁ(\imémbcaltlamﬂ éoﬁt&)ﬁ,, due to deliberate or
n L f
madverténﬂngélh{ngsn Zwut%& %I)(() g{“ ﬁheﬂp Iét]he'].s %igl ooﬁ1 apri s‘fgécﬁ]eacuﬁl%as sereened for
in the originEIEST@INformet eltiafedmiydedr Wirere alsseingt dbdignatiars aretihtaided, it will be clear
ﬂmnﬂwgaﬂggjt_the_enzyne aromat ase, whi ch regul ates estrogen
uction in the adrenal glands, such as, for
exanpl e, 4(5)-im dazol es, ani nogl utethimde, MEGASE(r)
megestrol acetate, AROVASI N(r) exenestane,
formestani e, fadrozole, R VISOR(r) vorozole, FEMARA(r)
| etrozol e, and ARI M DEX(r) anastrozole; and
anti -androgens such as flutam de, nil utam de,
bi cal utam de, |euprolide, gd goserelin; as well as
troxaci tabine (a 1, 3-di oxol"dne nucl eosi de cyt osi ne
anal og); antisense oligonucl eotides, particularly
those which inhibit expression of genes in signaling
pat hways i nplicated in abherant cell proliferation,
such as, for exanple PKC—aIpha, Raf and H Ras;
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expression inhibitor (e.g., ANG QZYME(r) ribozyne) and
a HER2 expression inhibitor; vaccines such as gene
woOherrapys7vacci nes, for exanple, ALLOVECTI N(r) vazaiSmme/043516

&, and VAXI D(r) vaccine;
Modeh yjﬁ@%%ﬁ’g M?&l%m LURTOTECAN(r) topoi sonerase 1
i nhibitor; ABARELI X(r) rnRH Vi norel bi ne and
ProductESnpﬁMﬁi-NRBBAﬁﬁﬁﬁhdsl S. Pat. No. 4,675,187), and
’EI@;W maceutical ly acceptable salts, acids or
ipveatipn/keseip proziges novelanie-NREd watibottis Examplarpmehipdsgor sgnerating
antibodidSRElidsllitelliPmALBLLE AUOBIEERE L2yibR @ precur sor of

erivative formof a pharnacéutically active substance

TRAfovéISintif ‘Fﬁ@l%ﬁ&ﬁﬁ%‘hﬁ% sél&tédL{ﬁR% dfetkst &ﬁg&ﬁfeﬁ%dtf%n{ HBammalian

parent drug and is cag ei ng enzynmati cal

species. d’é?fFf@%lVéltf aBtigeadnipsiep SRP1RIIRP He Hepprer S\f@ﬁpféhf‘éﬁlfemes such as
murine meNi@q) & aqso,be\ll\!édra@nle &&%& Gticelr PR NRB ahktfdefs3RmE arious

Chenot herapy” Bi ochem cal Society Transactions, 14,
mammaligy spepjes mpg pe isglpted fropanstira] goumess{ It sbestigpat tisgnigen is produced

recomb1£a1aﬂ§51) madeRisR8 b SsynettRith sl knARPL RCAH. t O Tar get ed
Drug Delivery," Directed Drug Delivery, Borchardt et

Bhe an(iBsly)selefBd wRKhbrd 0l havd i @FR:idRHS S@ongmﬂmgraﬁﬁﬁty & (R NRP1
antigen. :}-ﬂ% g)fﬂlqg)\ﬂ/e: ?f{@éﬁt{;‘lﬁdg ?n:alg dlg{i B]g];{h g{tﬁ a rI]{?jtvallué g? no more Snan about 5 nM,

preferablyltioGRdie Biah absit ¢ ﬁm aidrmcﬂgprmeam;&m théte i}ﬁﬂ‘é&ﬁt s00pM. i Atibody

i RHBRL B RO BB UE AT (ShBEtt Biggre ssay a

describef REFQXIHERRL)E bRdyE SRR iRiih S s @b ﬁdﬂ@S(EMSﬁQpﬁﬂdQﬁmbétymn assays (e.g.
RIA! ubstl uted phenyl acet am de-cont ai ni ng prodrugs,
s) 18T $4218l%cyt osi ne” and ot her 5-fl uorouri di ne prodrugs

Aﬂg,etn%?rgigo y%z% ISE%‘ g ?o ot@elr gioi 5191&2 gs%%\gl,te ggét griiger)%o évaluate its

effectivegiessiay ath'ezapehucn Smshalsqaym«s kigwinan rhefactrandi 8gpendort the rget antigen and
but Le q&5; m.t.ed to SE. .
1ntendecf em)}:tl'h earntéﬂboe Vi B xarrl éeesn ik h The Ht fig hbbmon as%t(a,s%esc %d %l;he
Examplas elow);dumar g1l gmlvwe‘tcmhlbltnos asays|fad desaribad indWOBOO66M2efor Eraimple);
B ri o

ant1bod3é%3%%ﬂtn anlklgdca/%@oglc‘gﬁ g@]ir)gé)ﬁi%d é:érgl eﬁgnt-rﬁe%? tted cﬂ%toxmtg (CDC) assays
(US Patapt 8.561362);yand sgmoiiatatidity or hetnetopeitsis asbays (fee W@ YV27H00D.

anti body nucleic acid. An isolated nucleic acid '

o basesnlfer antibaglids avhich fpind t¢ mpariieuldr gpitape on detapiigeg of imtepsi, e koutine

B d

eross bkt 3y S0 ok B i P B PR APk, CO A S Bacor
Laboratoyp| Eslcigrte waandiDavidytiang @ 938, cambeipeaforimed. | Alternag vy epitopa mapping, e.g.

as descrﬂbé(?’in%ﬂ%&p@é’tca!l Rid®s df AL g1 @Jeﬁcwoelsw GhoidES 1R p@H&ksa fo Rfekine

ecu contained in cells that ordinaril express
whether theeantiprdy hendy ampnitops, of figeregixanpl e, the nucl e| c acid
nmol ecule is in a chronosonal | ocati on di fferent from
that of natural cells. The expression_ "control

Generag@mfé\lﬂye's&nq NRE1 Antifodipgl roattimthetic Aqvé@e%%b%ge {#rrariefe
rgféfcf em odmi1 ent 91%8 rva Qtlc% p{.(hﬂé%gq n%eﬂl & é%ge%{%n %Sc% éﬁ:ﬂ—:cﬁlg novel
par gani sm € con r Uence
anti-NRBY altﬂs’qdheatsing aﬁmrqu@plmg@dlylmt}e%@proﬁidr Erappbzh invobkughseration of

synthetlp £rg %Ecic}/enpéla% alu'%rs1 as:e orf s1 ar g)?ork #51 grﬂ%{] ﬁgsi%l%g gufﬁmerit diversities

within vaxiablej Ck)maptsahs;)ﬂa@'ros poljzmtbydiad daawlhahe diversifigd sdrmplednulains, selection of
candidat® %?q% 21 %nh El]l%g lafffn%%{l C?fr I\ﬁfPloa%F éabl nd 1%{)'1&%8(3 g{ ﬁx\he?&{ antlbodles.

ace ano
e r

%?t‘é*ése‘*fﬁ%e 2 PRGN, GBI Eergltll a%ﬁ%?m%m pugtisted
DecembBINA, 2@13. a pol ypeptide if it is expressed as a

preprotein that participates in the secretion of the

pol ypeptide; a pronoter or enhancer is operably |inked

to a coding sequence if it affects the transcription

of the sequence; or a ribosonme binding site is

operably linked to a coding sequence if it is

positioned so as
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to facilitate translation. Generally, "operably
i nked" nmeans that the DNA sequences being |linked are
woanirigewous, and, in the case of a secretory | eauais2006/043516
L bl alldodisidad unQ iPa $RenddRWaY B gen@rm%@ Bﬁﬁﬁt%tu%qhe
not have to be contiguous. Linking is acconplis
solvent gceessiple gpd/ex highbn diaprseprsitiorssip af least e PR eBan anfibagly cywable domain.

Some orSdllto@ the@DRIQRAD BXnbthied Llif: &Y el [ﬁoﬁtllédg@féﬂp 3 %ﬂleqﬁnbodlments it
daptors or linkers are used in accordance wt

may be Efsﬁvékrtt? Ao geeiag@odnlibrdesdy HettEing poitins erx@?%%.ca}@ﬂ and

CDRH3 6 f¥r a single@ibtary b4, mutﬁfﬂlg poﬁﬁ"dnls iFEDRUS §nd GHRHY! ﬁqgrm a single library
i nt er changeab| such desi gnhati ons i ncl ude

or by mm@ﬁwnmgnm éﬂ%l?%%l R A RIFH Togis single library.
"transforned cell i nclude the prinmary subject cel

Arfdracy phaniieady yaratledprats cat begnarntedh 6%&6}(%@5@6“9%?1'1@%@8 in the

solvent &J¢E6IBIe afd/ot HigihBdiRErSe pdsttiohsSof UDFAT Y CHREDL AP EDREAL Abther library can
Iy i dentical in DNA content,

be senefjcg e ithists in OBEL ket GRRLay e GRiericavas g bo vsbdin

conjunc@nfm&mﬁcﬁ StBdr tdﬂ Qétﬁraté’lﬁnd‘éﬁrﬁ? ddsuBEAfTififie IFoP bR, HRE one or more
r in the originally transformnmed

ivity.as ed f
rounds f iyl & Rt B DR D iing orfcfregfeiigiat g shaifylibrary can be
replaced ifitb @tigh@pylation ofhédvy bgaibifds for RPhérBund® bf RIettidirt® tdfohde M affinity
£ the bi % Anti-NRPlI Anti bodies The invention herein provides
@ HEPRGVRl anti-NRPI antibodi es. Exenplary nethods for

antlbod s are described in nore detail in
PRESP hBF0" B8t BruBi bR R et o R ik P g acid in
the CDR&P3aegian @cthee@rmbie regicnto (hiREvy ahdin ggierder Thé&dsuittng miblary can contain a

. | i speci e Pr.ef erably t he anti .
oty R R RS, g D Bty P 8 o P 1 o of e
heavy clmrsequen®dRPl  ( MNRPI ) can also be used as the target

antigen. The NRP antigens fromvarious mamml i an
biywe pwectnthy libreryiisoba¢did tercomextaf theahmsmwdcaesbody FhDﬁ)lsdqeefnce or
the sequgl{sp 8%9&%&0 &%n@%&d gﬁhé }ﬁm%%%g&]&ﬁgoé | 8 eﬁ t P¥etferably, the

made usli ng 0ds kn
library is¢yeateshhyi Sb@éwtlslebﬁa@ ieeet rwdubs 9Pet0fa bf the heayp clapin with amino acids encoded

by the Difﬂ’f cfoﬂ&ﬂ sEf) (Nhé/rerﬁttﬁeoﬁ?K p&cﬂﬂ LA % lﬂgt%{ogh&)ée fa(g%t otf gﬁhamgamo ac dh s for every

antigen. For exanple e ant|
one of thgsqpogitipise Ah ensnmppiantolizmuelbeside s8 thtﬂV[ls usefel for abitiyg these

substltutmﬁg @orﬁﬂ?@& tﬁtbs% enlgeb ;I? stRer &n%ﬁﬁﬁe%{sa?il%ral?% &9&& &)S, Igaﬂtltunon

about Inities nmay be erm ne

of residugs %i%@@t @m@mm#s p@@é@ddmb@ﬂb@‘élé dnfél%’ﬁyoctowcth Asexanele of an
ohgonuc@oﬁ@é)sreﬁthﬁs§§s¥ﬂ1@§)r gl%§t‘ﬁ{g‘ tfi@g sbSithetRERS ses (hE H&cé glﬂ}%? d(NNK)

I mmungabsor bent assay (ELISA); and conpetiti n as
In anoth%rérr@od@pmi %ybraqyéq- crestedrhy| sabstijgtig of 4t ﬂ@stamdu[g@%l(}@aymb @mino acids

encoded®y BbBBVR Mid ANKEE 0B kLA CRIMACE M 'ohé’onﬁ&@@ciﬁ% set $hablis fuséﬁ'ﬁ for

order to evaluate its effectiveness as a therapeutic.
creating giGsqSuBIERions comprires dha-seausnee (@ VAP NARY @m@wfw etdfan

ligonudeFi@kdet B4 S8R RN rehioRRLE bt Etidng Eorh L
oneent Exa 1 npl es |lncl ude trﬁe&{—gquVEC i nhi llalnt | %nﬁggitg beﬁﬁ’e%e (NNK)s. Other

exampleaefs“e taldispriclendderseayppees samdes) dsigrmingd pippneskillp lgrt@quﬂccordmg to
ﬂwcﬁmﬁm&£@ﬂkagﬁaﬁssays (as described in WO 89/06692, for
exanpl e); anti body-dependent cellular cytotoxicity

ARG eABEUIEONPAEBRACTIOH &l &%@1&2@& bk dte b binders and
assa ge(USIPgFg%t 500, 362) %gs Fgonlstlceag%g%?ny cers an

toisolatepinds g ok DRErES §p15>§§°a>T§1e (aélé%of\}@ COBIB geresatedip ehilibrary is 11
to 13 amiﬂaracﬁm taitRRgh RigMOHiEHBrelt tfh R Bn B bd SeHbded. eHB bQ98Sity N be

the antigen of interest, a routine cross-bl ocking
expanded, By ugin DYK qridYVEseesen seteds Yell asmmare biitedsdivessity at N and/or C-
terminalL.abor atory Manual , Col d Spring Harbor

24



10

15

20

25

30

35

Laboratory, Ed Harlow and David Lane (1988), can be
perfornmed. Alternatively, epitope mapping, e.g. as
wdesu:vmsbed in Charrpe et al. (1995) J. Biol. Chear/us2006/043516
LG \%ﬁ%@’ﬁé‘% %&h%@cﬁ%ﬁl%fé RES. §fd @efsi{ghm OHIEINGhd H2
11 nt1 body an epitope o nteres Generation
dlversm@ffoll«.wﬁét styategy ofNRFetipgpiniymih negir#t anithodignitehertoire apgrs¢ried yith
mod1f10aE2 Ql‘?g)gt tlbél.@ rtl%rcfl Versi dtg hofe (BBS%W ?Qd ?ng gﬂtﬁﬁl%verstltg) ?-nan previous design.

nventi on provi or generatlng an

ﬁﬁ gglgsg\? (Fﬁa%ﬁia gglgkgﬂé% ﬁﬁ%ﬁ’] gmaﬂr))egéragéau?gte& \?Qﬁgt\?gs\ﬁm ditt&ent lengths of
H3 and tg@m@rrbtnp@w solectdeurhinglersi to tagget pigens. Fhagaltiplediberieeen b gealed and

sorted uuglﬂg Sl F ot &?e%(‘ﬂ%ﬁ s&lﬁﬂ&L&l%hﬁlg nfARLgL c@gcnﬁé’cf ﬁréx%lfs‘ﬂft and herein
versities within varia omai ns, display of

below. Maltiplseprtingietratagics Tey berrmmoyed  Eorfekareple ap¢ vasibondayriyas sorting on

target bo%ﬁ(!l @)%tsbﬁ)({‘ fcﬁfow@@gyid#ﬁ{gefo%{ag afagfn%sbev}ﬂrés@nt%% fﬁffl&i 1531§p\€pt1de (eg.

arget NRPI antigen i sol'ation of the sel
anti-gD aa)t amré fowsd byDeroier %oﬂcsarn target bepngde selids ysﬂlf&warlr@bh t-mélbtaaﬁs can be

sorted fﬂ%?oxf ﬁ%%ouﬁ&ﬁ a%&ﬁf@ﬁl‘fg@e {h@ eMQ@M&% lé%hd%%@ﬁéﬁﬁﬁlg solut1on phase

nber 11, o' ne al pi btym uB Qay4i bfaHf e
binding vx% éecrqqsmm@npqwetmnﬁ @ﬁta&&harﬁéeng Bizing eembipationt %fﬁlfﬁrgem Pﬂfﬂng

methods%n%chﬁ%E‘ for ARSI & sABAH R Tof 1P BleMly k EdsSfsc QRS lafidSroliles for
| east one CDR of an anti body variabl e domai n. Sone

Selecmfb‘?f agpmbegpof fhlf\féfeﬁﬁ}%h HHAHEO®Ht at ed usi ng t he rret hods

rovided herein. In sqone enbodi nents, it ¥ o

teBrEtp Padidioy s daraztdNiR \ABfigea cambs igdgpd frp hgrlﬁb&%lefb yrAmiting
diversityH Hﬁtﬂ 1|7[§I2 ﬁ@i‘éh Héc@éhSesl dRgdaelRtl aboDi > WA ebldARHBow Rg hdfd M Rdiversity
prov1de%9r\;p%r l@il ]&&nﬁgr/ Bmg?rﬁ gpgﬂqn?gt)l:lbg:gr&;g g/?til Sﬂﬂ%ﬁaﬁ}{ tg{)gsﬁgc%%g’rsny 191 CDRH3
(eg. utilipi@g DVIKOGNVT) ptdvidles for fdl#0IRb bindekird naf BinCikifedett cpiddpas of a

a single library. Alibrary of antibody variable

target anffgefai ns can be generated, for exanple, having

Y bEbasisuren Bu Gy BB PRAETR B~ EnE B s Peslte ggovered

affinity ina)blliea’myhet Bm:rh)\&d be peyvitieglitisediding siry irethe Ii)giﬁ cham G‘DBiI Ichain diversity is

generategDFilﬁﬁ I,?]éﬂ?()délﬁlent i3 Foll-é-‘gzg}s?e@{)%g{ 3 rl%le()sagfq OSl % 5 Sficod edq}yll{bT amino
acid posilies 29 sanakléd i RKEsamikoaciépaitioh 60 1sﬁ1¢celbd bNRVHF; ambioexcid position 31

is encodgé)br?f d.glﬁ\gxlo fu‘msng a%atpbsg@onoghfltls anecﬁé(ed%h aIII-ﬂZn lf)[')tbr 4l ylh gr?ung rac1d yosmon 33is
encodediby GT€{ 1m€ERLi2mmun¢ iumd pPogichad usmncmﬂed beKB@; athiab acit pesitens3 is

encodedfbg;A a£$%¥t1o§%lgn%ﬁn Q,a¢ cid Sl)sg?otn er a%n?odeﬁ %{r ?@Er al?’lr&ﬁ)RL?) amino acid

position @il @ainecdecblyy TEMB'r BRT'tor bethofmine dogfd Lmaitloaﬁi n@n@dﬁdﬂsy RDMChamino acid

{
posmon\é? 1S e%gcfdefﬁeﬁ?g,ﬁﬁ% ?09 ?clhcﬁ] p(%\l gg)\r}%f;%ﬁg E‘g ﬁ'[élﬁé%r}d no acid position 96 is
encodedrbe'sTlWT pmﬁgKGlobbcaln .y can contain a plurality of ant i body

sequences, wherein the sequence diversity is primarily
Inranpther e@bREBenteglilyaryoi Liblawesweighdivastityioh COREU eHeRH2 ppyd CDRH3

regions {g%gneﬁa%a?‘% this gﬁl%oélhgﬁtggﬂ(/zﬂ%r ‘ﬁr(ﬁﬁil%jis kéhefaﬂ:% u§19§5%ﬁet}p$f lengths of

umani zed ant| sequence, equence

H3 regiapp andusing peimesily ckdoarsets XY4ond YNEfor (WE. hthlmm vaache fornicth bHye
individugll:% E&EGH&%Ean og]teEF sg%nucﬁé%ﬁ és CQ& 16%)3 oﬁ‘ﬁtalﬁ&jo ?%f libraries.

titution of resi ues 9 eavy
The librgrfea pfthisiethodamem oareles a@getémm@tet@rgttwomweto BNVid. Edehghiselated from
multlplevggﬁg c%h Be gcpe%néa\@& s%ggﬂ?i feﬁ'&i affﬁuty %ﬁgg E Sgh SQYE Fors 1f9{ty the clones
ant am no aci r every one o positions.
can be S¢xnened< wtpisfeth@deswd tallgetpmbigrsis et)welbla.s aofler nwﬂmet aﬁlgqssefﬂhbse binders to
the targeg gggz %1@ kﬁnéﬂ%% l%&r%éé‘%ﬁ%&rtg#%ﬂétg Pl‘f‘nstec)%{?fg? Hgﬁﬁg ﬁrglr%?u?ns ELISA assay or
creat ed by substitution
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of residues 95-100a with am no aci ds encoded by both
DVK and NNK codon sets. An exanple of an
wohkogmseob eoti de set that is useful for creati RGTHUSE®E/043516

spot ebhspdRad S PR dﬁfgﬁ‘?%ﬁ@@é 6 SARUEAGE tHe lﬁg@y $eNYCY: X¥7Rodon sets

anot her enbodi brary 1's create
preparedsasdescripegtabeye- Jhesgbindensen beers;aclqu@sodg@dﬁ@wbwlwsmranﬁlm binding

fmgnmngqhg@h§gﬁgggghgﬁmgoth DVK and NN codon sets. An
exanpl & of an oligonucl eotide set that is useful for

B 8at bRfodiR&Re 1t§1§b?%t3 gt ditabRAS géi@l%rlﬂbﬁﬁgs Witea é‘@ﬁ&m?slty in lengths
her exa I'1 gonucl eotid

RéDVK )5 ((NNK) rrglt
of CDRE 3 tegioga o f‘éara%l%ﬂwawhﬁdeélf@ tp ﬁglerarﬁeléﬂéar@wgh CPBH?@?@OHS ranging
from ab&R@ MRS 1B88nd figgssequence (NNK) A, O her exanpl es of

sui tabl e ol i gonucl eoti de sequences can be determ ned

High%ﬁﬁn@ Ibinkié:€ holared Flagh tAE librBG&QF HeRQnbBditBRs & rda@ily froduced in
descr.i bed herein. | n another enbodi nent, different

bacmna]éBﬁ%ﬁHf@&? ereulyre in gl Yigldd The vaciss oap & fsigrecip reaily spmove

sequenc&l sQEleIsEDARG, il EcaPprdted dAnpPRNS seﬁﬁgnc@ aN@éri 8o iR Eonstant reg1on
pito The range_ of |engths of CDRH3 generated

sequenciti Brojdp fos PEpAption 1 ) langtga Hesist e aglgeravlﬁﬁ%@?gmeéﬁg@ high yield.
g‘%fere t fron1tht§ n% enera

AR ViR mptations dn Blglg&@a eb%p uje @’HRIRII]{ rawn@wglgwant versions of

other CIIRx(Ifai exe@ipt, cmmlx\ejnmscms ¢DRE1 adi/dil ICWEEI tmu@tor Iélxample in one
t.m na
emboding R DRFFERE P Riabied Sisee DR APy HFUBHS A BUSR O
humanized¢D3S mmb@gsyq@ﬁcet ikt eiriaMigintigo a’ﬂcgla?pd@ﬁbw%l 292B0,8 W @Ad/6S32 using
eper t no cation that
predetertB 5Bl o 75 oS cPELEFYy pvENai e fARG A Son e
combined wﬁrashbtayy ¢ongprisipg eatiantlSDRHES iagdior CIORHZIheaey ﬁiatnyvahﬁble domains. In
o oI R R il 563 RSB S5 pepence it o
amino acndmab pmwnx 28,5@3d¢32 éndr33b AdeRE2 hbraﬂyameg@b cenkd g&h}ﬁhe sdduence of
d

humang(].l'l%u{tfg&?e ﬂ%x? av ?1'15[ a%nno ac1ds pp os%o?s% 52S gg’t ?,ﬁSéSu 5% 8%1§g the

Ion an 10N
PmimﬁESWQegkms@%d preV|oust and herein below. Miltiple
sorting satrategi es may be enpl oyed. For exanple, one
Anti-NRP4rAnttbodnMutand$ ves sorting on target bound to a solid,
followed by sorting for a tag that may be present on
Thearonel epighRBS pyithepy saperajeddronpphage lifbariea gin terigrtifepmbdifiedito generate

antlbodykfﬂutﬁﬁso&lﬂﬁﬁnﬁ%& P}%m&l%tﬁaﬁhqa?%%‘i‘ b¥og)g§c9ﬂ odrgpegle]g over the garent antibody.

Al ternatively i brari es can
Where the@ﬁﬁjépseém@omcﬁ agtblity @ssgyirthesrneibody yentasg meﬁ_eeabba haa ebivlogical

activity B R ds$3§ df SRk ShicHHd eﬁgea§t°JbUﬁt' 18718 B@cé? @f&gdly& l%ftstt %%out 20 fold

decr easi ng concentrations of tar ge nt| gen.
better, megs5¢ipIably dileasbabont Yorfalddsttersand spmefines pHersbabontohdD deld of ZQO fold

better, théh fhe BlotcdidaOiifily o?%llegfa}énpﬂm%&dﬁﬁ kot &k@h egr SXR R}E%ﬁﬁaﬂ -NRP1

sequences and provi for seélection"of a nu er o
antlbodewWé PrefRrably g 2 Smfhnﬁ iaffipnity foy MR whigjis affleasirabyt 10ifeld strenger,
preferablFer lehdp Ebdi]@l(ﬂt%fd R Per, 3ré ﬂl%féré?)ﬂnat iRﬁ:‘::ist 'a§t9§t §(§ ﬁ)@d thoﬂ%@rtagﬁ sometimes

ries. mting diversity i reg
at least afput #%%@é%or&%&lf%%t@ewdb%ﬂw hl@dmg éfﬁwsoffthﬂ RireRhenti- NRPl antibody.
all owi ng nore H3 diversity provides for nore hig
e WFW&*%HW&@V guutagt.jopg 95 FHefe pmProApid aliergiont (egh. ﬁlfb@tntemns) are

introducdddiR 8fe Sfmdit ¥RhShylp¥rviriabid REBnd & %he ﬂéfeh! dnfib&g. R\f&ngﬁveM) in

provides for isolation of binders that may
addition cﬂ“? PIEPYIR AltEH Ny i5eis SUDtitgtiens) ofdtamgiverkgegion I@fldlteh éﬂab b@l thérpduced in
the parerit 8@188PHhdrE BBtER1 OS] B rdveRERT 88 bR
°P It has}ebeén dIeSfCOVEY edl%g)lﬁat af fll nit épmg'@ﬁﬁ%ﬁﬂ/ ?ﬁ %B‘BX&’}» mutant

for the a‘i‘%ﬁ? B0 dhersgeopd gammatan soesiet Egarepleseof mywqrh regips resucgm to modify
include tBd¥8kRich hbSEdvaii®y) Bindlhn(@Es aﬁaéﬂj( BABERS! ARE) f&&é&z_%m 73

enbodi nent as follows in am no acid position

I's encoded by RDT; amno acid position 29 is encoded

by RKT; am no acid position 30 is encoded by RVW

amno acid position 3 1
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is encoded by ANW am no acid position 32 is encoded
by THT; optionally, am no acid position 33 is encoded
WwWORo@h&470i n CDRL2: amino acid position 50 is eatamdeme/043516
interhéd \Q&Méfg@ ?&nﬁ&%drp@%g@?li d(ﬁ’lgthg%t blsg%‘fi‘}dﬁgl B%l 4%’&9016916’/) and/or
optiona amno acid position 557 1$ encoded
participaferin hBORIL3 V}xantplrﬁ@eéﬁl? BFHSBL} dmeegtain Q@O@ﬁ@mété@pdbf}ﬁawf@rle or
more of égﬂ-fr%e\p gpe AR eél% L ROR etnh%ﬁ dp%%nt bﬁh@ﬁ‘iﬁ&lggﬁﬁgﬂy Ik antibody
m no aci [§OSItI on 'S enco no acid
for the arpxgsn fromthegsgcdnd nm@ﬂ@dsmyewﬁﬁr e@mleaﬁi)m abaxe pue tp gladut fiem

framewoﬁcﬁrbh & %? %Q gltf%?é’dblIMs Qﬁbo& 95f tﬁ)é)ﬁll}kntl&ﬂ | VEH@J this may be

rar rarIeS W t ersit
sufﬁmencmmﬂd H@Rbﬂlyamdal@ma@e if@gls@mrqchmg@ téalsa e eed Wheng npm @f the
hypervarf‘amq 1 %uhlleq 'hX\%rb%éJ %{tefeﬁ ' %&6&%@5&@0%&%’( &ill comprise
vari e engt 3 regi ons and using prinarily

addltlonaébmmvageblgrexmzaamlthq&k or NNS. Libraries can be formed
usi ng indi vidual oligonucleotides and _pool ed or

Breihypmvariablstregieasresidngs which awlaliered way by shazged asderly pyspecially where
the startihg ﬂﬁ&iﬁg &Sinity B&hd p& Eﬁtﬁgdﬁfs stdRitiat m%ﬂ&ﬁ@tpr&ﬁ&d@ﬁubody mutants
sorted agai nst target bound to solid. Cones isolated
can be repdliprAcEeRPad pl e sorts can be screened for specificity
and affi ni ty u3| ng ELI SA assays. For specificity, the
Qpegriefl pracedive fargeRusing sughanAlqdy mupangrds ralled, aéa&rn@éfannmg

mutagen@smst" é@ﬁﬁ%gﬂ&n‘é&i WeBs(1989) 8kiche RIAI@RL1085) mﬁn&le oF RSS! the
ers to the targiet NRPI antlgﬁl can t|

hypervargfedetiarrepdte ST o0 ARIESPd Phalagin e e 2l e e%aﬁ%fﬁ% b teraction

of the ankihd SMsAHEARe Atikkn frorh theRécold nadfnsliAdPedds. Th&E ayRevatinletegion
i brary, ut|I|Z|§g .Z cado sets epar

) t he
residue(ydgeprsBueduben SHRgu U Auaretatn ewaé%ﬁfjw%%aﬂ?}mﬁ‘z}%ag Further
or other ﬁ;&taﬁﬁﬁslab&%ﬁﬁie ﬁfes afliubgﬁ[tlobl mﬂusnghiﬂer tﬁ@ﬁ’eﬂbﬁnﬁdﬂuﬁhgm amino acid
ield inc cul t one enb

sequenc% trl%de gre egeralérﬁzgrt T’ Iéatl'lr': Bf, %P pagtation {7% s%lneéb ggttbg rpreréatt\érmmed The
ala-mutaélis pesdabddythis vay &8 gérisedfor EHoRbDIsg@l aivitFardeexibeitessin. i t

may be desirable to generate libraries with CDRH3

Xagiatiy snd wndd start vith m«atsamuvé’ stgtithBorasucings thorsb sllmwnl-blie@lw under the
e Bl B 50 ISL S A0S L 60! PR ey o
binding affikisy) ylbén woreatiistaotii! thangesi, denhmglategt |"@<Ieuhplaﬂ5'fﬂebsmaltlbnﬁ' '$n thafiollowing
table, or ?156 fu%ﬁgrl ge({ tg)elcirwe %Qéflf:%ncﬁggl){mo 3§ 8%1%@5%? %re%&?cﬁucaeﬁ é.?(Pthe tproducts

ags, eI ‘conponent” sequence, of to

screenedadd i n const ant region sequences to provide f or

production of full length antibodies or antigen
Preferredhiubsfitmigonby agment s in high yield. Alibrary with
mutations in CORH3 can be conbined with a librar)

cont ai MOmginekr i an{ Exendarpns of ot her CDResferfedr ekanpl e
CDRLI , %&% CDRL3, CDRH and/or CDRH2. Thus, for
exarrpl @, I n one epbdwdiifgtens, a CDRH3 | i lhSupsjituiigns
conbined with a |3 library created iln the confext
of the|Wm&Yi zed #08; lawtilebody sequence |wWhlt h vari ant
amno acids at positions 28, 29, 30,31) and/or 32
usi ng preg@er m nelyscgdaiesn sets. I n anofflwsr enbodi nent,
alibrary with nmutations to the CDRH3 ¢an be conii ned
w th allAshdry coppinjlss;dgs; egri ant CDRHI| gbind/ or CDRH2
heavy ¢hain variable domains. In one enbodi nent, |the
CDRH ljiAspddy is ¢pgmated with the humanigmed anti body
4D5 sequence Wi th|variant anm no acids at positionfns 28,
30, 31[CG32@@nd 33]seh CODRH2 |ibrary may |b& created with
the sequence of hbumani zed anti body 4D5|with vari ant
am no acidaQ)at poswdni ons 50, 52, 53, 54as66 and %8
usi ng tthe predetefmnm ned codon sets.

27
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Anti-NRPl Antibody Mutants The novel anti- NRPI
anti body generated from phage libraries can be further
woudi7issedot o generate anti body nutants wi th i mpCoUSe006/043516
physi cHIGITeRem. Galldg@d or bi of ogi cal prgpgrties over
t he parlent anti body.” Wiere the assay uged is a
bi ol ogifeal (@FTT VI Ty Aggay, (ne antibody  mmrant
prefergbly has a biological activity in the assay of
choi ce (Wi g TS atf .l eappot— oot dherter;
prefer a\gﬁ/&gt | eaq taéngglghlty%if’ fold bett e??gl mor e

pr ef er g ypat oy Aoy [ pLdbetten,, ard
sonet i rregxgt | east about e1’00‘r€1’fp‘cl;l}3’d or 2C66uf ol d befter,

than the biol ogi camode¥eingity of the parlent antibgdy in
that agsay. For eXanple, an anti-NRPl dntibody mitant

pref er abley MRas a hinprHupige;alef vakingey; slaor NI whi ch|is at
| east gbout 10 folld,stronger, preferablly at |east
about 20 fold stronger, nore preferably at |east |about

50 fol ‘ ger, I =sonetimes at—teagt_about—1(0
o0 ol o 4FFoRmerT TES
I

fold on fold g ger, than the bin g affinity

of the A& dllii]éﬂhrjg{?e.ﬂgltibudy. ToUs f&; ate—thy
anti body mutant, ¢ne’or nobre am no acid alteratigns

(e. 0. gEOSHNCUOTTONS . @re-r girgduced—™n e—or—note of
t he hypg?l\g/glil)i abl e ?’éélg‘?%’ﬁls?’% ’tﬁhe par ent ‘fézilnti body.
Al t er na iijga/ Ny, Or (i1 additiom, —one ot Qe atterati ons
(e.g. gubstitutions) of framework regign residues may
be i nt Qg g T e parent—antbody-—where—ttese
resul t ?’ﬁ‘u@fz i rrpr():t/}grrent in the binding af fini ty|of
t he antidiogyTotanpt—for—the—anttgen—frqgnthe—second
manmal i gﬁyg%eci es. lSel‘éxarrpl es of framsworléérr egi on
resi dugs1 ot Ty Jgudethose—whirchmon=covatent | y
bi nd an E‘%@W di re(:ttsirxph Amt et al. (199 " Sci ence
233: 74 pan T ter W it hf—a—otriz-BR{tChot hi a
ot al. |(158% 3. NGF P BE 96 901- 017P™ and) or
parti ciRat B~ the Ve =Y interface<(HR-239-4668 1).
In certgli%%ﬁgnbodi ﬂ%?%‘f’%%ﬁ&%f?%bti on of 16Eﬁlne or npre of
such fnamewor k re%’ﬁmiﬁupiesi dues results{in an
enhancenent of theé binding affinity of jthe antibody
for the antigen fromthe second manmmal i an speci es. For
exanpl e, from about one to about five franmework
Feeningue substaytiah sodificaioasiinitle anhbaslics iivdatiiqabpropenties tateeaccomplished by
slecing U Ao AT TR anch 2 el Pl B B3] ol Sl e
polypeptide; bagkbongipdhe axpreof ghersybréitutipn, tiorexpppleray ashegbirdielicaltanfprmation, (b)
[ I Y .
e b o P L LR o 1o DR R e s i Nourally
occurring gasidges 24 dizided ingmngraps basaéomheqpenapcsidesibhia prapgition
resi dues which are altered may be changed randonly,
da prkoriopig: noplencine; met, ale.giak feglleri ndi ng affinity of the
&grent anti body is such that such randomy produced
peusaly draphiist s cgimthbeast el | y screened.  One usef ul
@roce_dure for generating such antibody nmutants is
APIEEF 2R 84Ki ne scanni ng mut agenesi s" ( Cunni ngham and
V\éLI s.£_1989) Sci ence 244:1081-1085). Here, one or nore
@9 P3sielifyFeAEari abl e regi on residue(s) are replaced by
%kanj ne or  pol yal ani ne resi dg}e(s) to affect the
PhTesiiugsithas inflypnce chain pRGRERtGR: iElis PXRs #19 t he anti gen from
&ge second manmal i an speci es. Those hypervari abl e
HeBAYY &8 Bu@PS) denonstrating functional sensitivity
to the substitutions then are refined by introducing
further or other nutations at or for the sites of
substitution. Thus, while tfie site for introducing an
am no acid sequence variation is predetermned, the
nature of the nutation r se need not be predeterm ned.
The
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al a-nmutants produced this way are screened for their
bi ol ogi cal activity as described herein. Normally one
\Vmumhmsenart with a conservative substitution BATWS2®6/043516
ber %

AR BB T b \RlGBE P cftber of S i lases for
another @d4sange i n bi ol ogi cal actIV|ty {e.g. binding affinity),

then nore substantial changes, denom nated "exenplary

Ipahathdriembpdimetit, the sitely seleatd] f@wmﬂqaam @ afginity mafugpdiupiag phage
display (A8SE6Jped below in reference to am no acid cl asses,
wPaY( are ?ﬁ?roduced and the products screened. Preferred

ﬁég 5 rcﬁ(rllfgbl@aﬁes %M@J&ﬂg%&@&&ﬁ%@@@h&%utm%é bee&:e@rgsa \l'aﬁety of

ant 1 bodi es bi ol ogi cal properties are acconpl’i shed
methods rkyomrnéhqarh grhssegnethads inclide b!”r?é‘t ney lifrited tos pligennqleokide-mpdiated (or

s1te-d1rec%t%g trrgl% lobneSik,[IREL mgﬁg&ﬁ@hgﬂa@d Qe ffithednBSs §Fa§llé§1tllelr fefffed mutant or a

ypepti de backbone in the aréa of
non-mutan§ yersion of the parert grtikedwpheerefersedameghndder Iafrlﬂlrﬁelrlrtel&r is site directed

mutagen@é?mséér Q?t KBikel (1035)tH6c. BRATAEI B, b’fﬂﬂ kopbGbi city of the
nol ecul e at the target site, or (c) the bulk of the

Bl cBaife E}ﬁlbcﬁhmé}l@st er%hdﬂibd? Gfatahd Wlﬂg)nfy%béjéjﬁﬁgléﬁﬁ)eﬂﬂaﬂélﬂ’eﬁggmn residue

i nt.o groups based on commmon side-chain properties:
substituteg; Jp eglﬁb%r@dmrarsr @PCr FEre Fhie hypgryariablg regiqrpigsidies gl the Q‘c)fent
antibodyV@Hhaw beby ﬂib&ﬁﬁlbdl |e%r fr6M Sbous B¥o to abdut tef Skiper@Hridble (eFlon substitutions.
acidic: asp, 4) basic: his, lys, arg; (5)

Oﬁﬁddaﬁlgeﬁle raﬁtaiotdy ﬂﬁ{aumﬂﬁn@mb@blarogeatpa&pems will Have P iino acid
At ¢
sequenog vk Ee AT P AP a@ﬂtssfrre@%ﬂﬁawr ﬂanlaﬂ%rr%éiﬂ © P! gmence of

either thé h@se oﬂigihﬁﬁﬁfh viafiibladérhAne 6f thd p’rhﬁéilt aﬂtiBoc@n @ioheyreferably at least 80%, more
the sites se

preferabgrglto Fe%it gs‘y nra?rﬁ pée&eratgy ?Itgleaﬁ@g‘é ateﬁ glgﬁt B{}? di féxlégt %8\%‘761 Igentlty or

smnlantNWith @dspecai this sRjueet hs&&ﬁﬁﬂdﬁd&hﬂg tleyiertentagd of as@pueidaesidues in the

B 5 BRSO, B B B8 R0 e
group bdsad oxﬁdonmnumbebim dﬁ)pﬂ’ﬁdsl gk @bovepwitlstht parciitraggiioelgl )es1dues after
ahgnmggﬁue sg%wgce; g 1ngga§1é:1rr)1§ & F esclesss b?)%%}ﬁ%vgenﬁt i niilrtn\?)e cen %éﬁluence
identity. Ol orfelo€ Neteum@imdl, Grretrinimal yr mtEhel qxtepfiens; ddetives, hothsdroons 1nto the antibody

sequencérgulgigeqci{nﬁjt antlfleigs SI ?ﬂég e%‘t%rﬁag gﬁlﬁgg&%&eﬁ %ge}%i% lgi:t%%%s}rrﬂlarity.
cﬂlogv%{ p%(ﬂlc JHO qq}ke%%c? t%tﬂlgg dal THLA bt t\ﬁlatulol&me%lative to
e ey : AL ARy

per var regi o
the pareawbsttqdr Lstcet¢rm1hﬂd ofhmxtedeahmdrhmwsnmwe@mﬁmwhedﬁn@g@ffmﬁy
I t
and/or oﬁb‘éﬁﬁ&ég&l% evgthes gg gtgtllt{bﬁt }'fe gﬂ gzre?érregi Irgglrbn 1 gIE}tOf ?f\%}%‘n@&% a panel of
antibodyabesentts is enephnyrb end sgreerdd) for m@@(ﬁ&ﬁﬁﬁ@iﬁf@t the gntigemsyich as NRP1 or a fragment
thereof. %Iﬁi,'op ﬁlﬁe thetanﬁb(fi]l?trﬁupa%%rf BUL AR m Wid 1|f11t1'afgafe91\{ %@ oguonally subjected to

bi ol ogl cal propertires w ave an am no aci d equence
one or mipep/furiper fioldgeabactivieyassay troronBinithatdbrantibedyi raepntis) ylﬂernhanced
binding gﬂfﬂi V%&E hrIdXe Eﬂh % fi‘foi"l eaﬁlc%féuﬂilé?quence of either the

ari abl e domai n of the parent
9&%7 mlm.)(ft Q)rsglfe&&ﬂ%}y bePubie QB fRBE mBBiFiBations, oftentimes
pre erably at 1east % nore preferably at | east 90%
dependiagen th@glfen@qdeq‘s@ ofthe @t@pdy Suphimagifizatiqng Sy mpyalvg further alteration of the
amino adill E@q:ué}fcle tefsi b Iﬂet&%éc%@&st oﬁ@eﬁtﬁhé) SRR ERG RN DodBEHiBR%uch as those

n as the perc amno acid residues in the
elaborated below. With respect to amino ac1d sequence alterations, exemplary modifications are

elaborated above. For example, any cysteine residue not involved in maintaining the proper conformation
of the antibody mutant also may be substituted, generally with serine, to improve the oxidative stability of

the molecule and prevent aberrant cross linking. Conversely, cysteine bond(s) may be added to the
29
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candi dat e sequence that are identical (Le sane
residue) or simlar (i.e. amno acid residue fromthe
weang/0géoup based on conmon side-chai n propert PESUSSBE/043516
......... e [
antibdé yq %g[?ﬁ)v%%b %bﬁl%%@%@%ﬁ P gé gggéftlbag}gfs%ggrgg)gg 1tr| ent such as an Fv
fragment)eée@hartxpe of amiagla¢id ‘neltatnh@s reaiteredglyresdaion pstéegu ditsenay be achieved
I U
oy 50k R Bl N ETLORL e S0l Bl R
glycosylstaquem@t ewtnef meseontf in theemtizndy a Blyeoxybtian of aghibddies betypically either N-
. Y ued.. t . .
linked O‘rsj(lg{]ln]ﬁ{t%lf ?‘?l}l/tﬁé%ﬁ‘{f{rg \El‘?ll dﬁg&ta?@@e&?{;‘ﬁo% J: 1! 'ﬂw{étx g%ﬁet)bto él)l/e side chain of an
asparaginestesidde, Thhgipbptole ogiverdes a&pml_agmt X-sefine dud iaspatsigmet-treonine, where X
ooy 350 K o BLE ke DO 1 SRl
carbohydrhte imwiiety todlrechsparaginerside cbaiol Slyiscthé pras,etnpwftelthes optheselidpeptide
t [
caeno 1 18 R GLELE R BIDRILTEDL AL e B
attachmdng pf 4y ntiihe gpgafsN-pdeyigalpespsaming, gatrcioge or xlest tag hydrpyapino geid, most
eg
commonfl}r %ﬁﬁ?cﬁﬁhr&gﬂe Ehouggﬂ"?h fo%n@gr 3 ﬁﬁr&?fpy%lggglé?/ Fﬂ% BWWsSa.

ecte romthis |n| screen are oO
Addltlorsqﬂgjls@eqywom s:steéa rveth@imtnb@chels tenverently sresmplished by sléqninﬁ theyamino acid

sequenc@%ﬁllﬁ%t it Qon 'nE ER ﬁl&@tof Nl %bcﬁigtdlagﬂgéﬁ tﬁwpaﬁé Jeﬁv)ten%st(ﬁ)r N—lmked

enhanced bi ndi ng finity are 1 ndeed usef ul .
glycosylatiqasiteshi gl altéltau@n @@y alsthiee ragdle bl Sypdditiemefi ?r§)1b%151t10n by, one or more

serine oxstﬁ}egﬁﬁeel‘émm tdtfe S4RdRE beEe biduiddl hdddbed dy IR flhl&ﬁtgl}@&%lanon sites).

of tenti nes depending on the i1ntended use of

Vectors) Mok QY anBREdnIRnk MedhdrNs may i nvol ve further

alteration of the anmino acid sequence, fusion to

TRd SENFBQHELAIF oy B tvietednShn BOSO@Ice £ RYGhBMntly, using techniques and
ations such as those el aborated below. Wth

nmm“dfggﬁéﬁimFﬁlﬁﬂlno aci d sequence alterations, exenplary

di fications, are el abor For. exa .any. .
Bt e 15 B ARG DDA b el o pgind Wi isolated
and inseﬁéd)lmtbr a relﬂi’dﬁlﬂé vertar ot faxthet Eleniag antpifiyatibhibihd DNIAS Gr myxphﬁsion.

oo g R AT e R BB s .

using olgbﬁfcl’eaﬁﬂe pestes thal dréwédpaige offindiey spedificallg ySDNAR enobdmgi (lﬁﬁeavy and

light chw oIf @-etaﬁtq)d gﬂt %%vec gst ag% od fﬂ%l% OFJ(}V er%g Yy%lﬁ){)neny c’gﬁner%}]% 1n<§fude but

are not lfvitef t@ gnentnjare «é\hhet fmﬁbwingp e sighal wqume,amlodgmﬂf eaplicdtias, oagor more

altered. gl ycos tio attern. This pe achi eved by
marker %fn?s n eﬁl&lglé:%ree?eo renﬁo Ipéon(l: aefrb Ctﬁ' a%CIélptrlﬁsll %) a%o? 8ued1ce

0 ggﬁdggbﬁg%g&m%%qg/or addlng one or nDre gl ycosyl ati on

ROt present in the anti body.

The antlﬁ)%lcogﬁm\éé 1ﬁ%n &r B%k@egﬁrb%?g E débirrn ?(gt%% ydu%%tfygtﬁ{t glcs as a fus1on
polypeptide withea hﬁmr@@gwapdrwph@ ehigch txscprtfbn@bls iadigndseduanagfor atrher polypeptlde

. r .
o AT A L BB SERUERGRpite. i i
signal sequ¢nse glpy.?eé Mefma@xis@neﬂ@tglp(ecpgr)@;ed ped pragesset] fee., cleaved by a signal
o AN O FEUGIERS Y ARTAT | S0k OB o kv
antibodyThgel seqmcq;)ﬁegignd@eqyﬁn@ 1$ $ubstitased b}h@gequyqtlp érfgp@l@gluence selected, for

example ﬁ' " os%?(ﬁltplog %h%s 1&’60%8%;!@% ﬁe%?:tﬂg%assgllg? Fg%td{r g%bé? eénterotoxm II
leaders. Fhe/eaqt sexptipethe natfve signalstquehes neayda sgbstituted by, e.g., the yeast invertase
leader, u#;a/l%g TRy g:?gn%ﬁﬁi c@zﬁron%@és%ﬁ& gﬁ?%n‘% B (l Rfr feﬁ or a01d

no a conmon erine or t
phosphagas¢ leadey ItheSC. lajhzhuoxglpwamybee loaded Ohshd sigrat ldgssiibrl mréMO 3‘0@%46. In
be used. Addition of glycos%)ation sites to the
anti body is conveniently acconplished by altering the
am no acid sequence such that it contains one or nore
of the above-described tripeptide sequences (for
N-1inked glycosylation sites). The alteration may al so
be made by the addition of, or substitution by, one or
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serine or threonine residues to the sequence of the
original antibody (for OIlinked glycosylation sites).
woeet7os6470 Host Cel | s and Reconbi nant Met hods TRET/US2006/043516
manirhbiBHtebt. E\%M@@%ﬁﬁ%ﬁm&%&ﬁ Seqhdh &N vRD a5 Akl Be R PRIER for example,
reconbi nant | usi n echni ques and material s read
mehﬂp%ﬁﬂ@?ﬂ%ﬂ?ﬁgl gfe aveilaglebi nant production of an antl-NRM
tibody , the nucleic acid encoding it is isolated
The DN%#& S}lﬂ%?quﬁar regiepisdigpieghin readinedrapede gNAf @eoding thegibody.
cl.oning (anplification of the DNA) or for expression.
(i) Wnéﬁ@%aﬂﬁl‘i"ﬁ@"%‘ﬁh body is readily isolat ed or
ﬁégthethlzed ysi.ng conventjonal procedures (
REPression aLAoming: YegfarssPapias nuplsic agid sequense B1ateenawes Y vector o

replicateldh Bigh di&w‘i@@!ébﬂced ﬁ@k tlist CehdNAS, ﬁ'&:ﬁﬁﬂl‘g Rectbb ﬁlﬂ‘s‘ééﬁéﬁcﬁﬁl One that
chai ns the anti body). vectors

cnsbles t, tfor BT GPLcRis QPRI D S ASTGUAREN BINAy a¥e s orgins of

replicatidiidr aﬁtfoﬁorﬁ@islyhéﬂﬁbitﬁ@ séend@HESRh séﬂﬂérﬁ:e@zfre B kdonl foM ﬂigiety of
nce,. a orlgln of licatiaon, one

bactria, % FiE1iRBR GBR6GAn ShreBHHAREI™ S MR PAICHS BRBLER for mos

Gram—ne@ﬁtd/ea’adtéra{l e Dju plabroid oﬁgﬁm mgmg for @;&@g ﬁmpﬁm&sl ViraShrARI(S V40,
uence The t1.bQ of this inyention_m
polyomap NG e SR T HORTBHErR FRERan Gl GHERly. the
origin of&@lﬁatfdﬂ&bmpmﬁﬂd iy p ptddee fdi\/lntahmihlllike&)@fe@él@g\fw&rs (the SV40 origin may
. ol ype which.is erably a signal sequence or
op 1ca11yg){3 ﬁ%ér%1 "S‘LY R?ﬁdé‘fﬁ ft %‘tw{’%ﬁr & PEPRAS! %/} ic cleavage site at
(i) %%%ﬁ#ite nm nus qf the mature protein or pol ypeptide.

CNe COmMpOonen
ero ous signal sequence sel ected preferably

%7@3 egggrll M@onbn r})tétlﬁgrggrﬁy c%n al? g%el rti%{q ggn%e so(tﬁrr}ed a sglec%eﬁ)\{e marker.
Typical oteotiar geotsi epcdde gtotedm| tha () hamfeldesmmce toemokynmcz e@r athel toxins, e.g.,
r t '

ol Q5853 AT - A PO 02 L ANER R B e
supply C@wh@m@@twt aetled fréro rorapemmbda, efgr, ¢im geh@engocbng)Dfaianmh gacemase
for Baciid! Kal i ne phosphat ase, penicillinase, |pp, or

heat -stable enterotoxin Il |eaders. For yeast

OREEEhDIR r(}f 3 g&?ecﬂ(% §cH§nesdt919@sl a (ﬁ@?ﬁ&%ﬁgﬁ lgH)W 5}‘% ho cell Those cells that

substituted by, e.g. he yeast inverta
are successaiky WS#O it 4 h?éqrfe}elngg £ Pedaeconreten califfdmng drug resistance and
thus survieUy. &[e@t%fﬁ@%m@n S oGhBles 'oPﬁlgﬁ H§r)1m319 rsel@rs‘t\ﬂn‘}i uﬁqgescﬂ'ﬁ@trﬁﬁycm,

| eader bi cans gl ucoanyl ase | eader e
mycophegpkifagid @é@&%rpﬁé‘an i'n WD 90/ 13646. | nmanSrhsl i al

eeli.efr6lJ Qn;' mtriiriilian"iignal sequences as
Apqtier grample of |Sm§a€18r5%1€<6#96 arkers for mamgpaliaty egiip prs thase that enable the

identific4#h I@ﬁ&all§ toe@bt ©RiS g ARl antﬁfd? nﬁé’léib had |s§ch at PRIFRNAyh@ine kinase,
in reading frame to

suc recursor region is at ed
metalloFgR e geLEly SRS Wle&aqne@gpwwd@wsm@ fapenges. gppithine
decarboxgRBReRent Both expression and cloning vectors contain
a nucl ei c acid sequence that enables the vector to
Fog skmspa& Eells frafii@med with k1R THEFIE Sl RBoNQHt aré Bkt Hentified by culturing all
in clonln&%vectors this sequence is on

ofthe e EiTagis i et gt g fhopgae %@e‘bféﬁ’&@ﬂ?‘fe}ﬂn@@m“ of

DHFR. Ah epﬂa@ﬁiateqbgtaems;ﬁémlvﬂd:lyﬁe DEFH it EHIMEE S5 tRE CBES hethster ovary (CHO)
éﬁ@ catign or. autononously replicating sequences.
cell line dgficientin Vikr e wel | knomn for a varlety of
acteria, ye vir, The ori
@éﬂﬂ%ﬂ&%& ne SRR A praRape i endpammpes PR
transfornied Sk cdFraitfonaghditybNAasiiRhéed endobildg aﬁﬁh@hyamdypérmmm fofein, and

another s%]gil: ?rlgngr for %%gog%@%&&xg}r-lpous %%‘;%érﬂl%eréﬁﬁm gag be selected by cell

cloning vectors in manmal i an ceIIs Generally, the
origin of replication conpgpent is not needed for
manmmal i an expressi on vect ors (the SV40 origin may
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typically be used only because it contains the early
promoter). (iii) Selection gene conmponent Expression
wanewm7mser ng vectors may contain a selection geaeusal0s043516
growihlih &mﬂﬁﬂf@ﬂ&&iﬁ%ﬂ salak it e et the EyREEIE mERLESER Shn @fMRBlycosidic
antibioti€ NS 3& ¥rote|ns that(%@é gonf r_resjstance to
e b Bt ey BroBt e %tem NA %ﬁ% P? n,

egmy % ‘pethot exat e, %etrﬁ %éllne
2 SO elee loé’u%?‘i’)et b “l:yeégfl? P BRL B@S pregynt (%‘3‘3 ¥apsplagmid YRp7
(Stinchcamb 4 a¢a:l19m NeduPaT8S: 39pt'rhav;¢u |géﬁé| Roviided BsE16HBh %k@ﬁ@f mutant strain
[ ani ne racenmse

ene_encodi n
ofyeast i 1 MRG0 ExoR 15 REPiOFhat Berampleon e om0l pYRERAS. dones
(1977) aianug:s Bf1ar Tl&ﬁ;tresgﬁcﬁ\of fhe 0p1 RsidR s the Pdabt hodtRels Feneﬁle kten bRAdes an
re. succ fra d with a heterol ogous gene

sf or
effective EnpiEnC o] ?%?C&?{Wf%ﬁf%?t}onﬁgj SE Yy R s sh el VRIREb A rmilaly,
Leu2- deﬁcuamt lywest dtlains $ETEC 20,622 dregj6p®are doxplilet®d BY kifowablasmids bearing the
dom nant sel ection use the drugs neonycin,
nycophenollc acid and hygronyC|n Anot her exanple of

C
PHALE0 R R P h BT (IR P O o e el
transforngagiop ef Ehcqur@n)tca%&a&m Altemaavﬂly, lao dypressioh eysendfot Brge Stildproduction

R L L N .

Stable mdlélamvph axpEession Mectdrs foesededon dfonatha sepmbinent hinsin @xaigibenin by

DHFR .S o]
1ndustna¥|§%a£nt§ o} gﬁﬁ%tr );Igsdlb% Slg' l%e&? Idlrslcélosg 1 Efe?r e% ﬁl H??’g Z%Cf/gefﬁlﬁom%, 9:968-
975. in a cuI ture mediumt hat contains nethotrexate (Mx),
) a conpetitive antagoni st of DHFR An approprlate host
(iv)  Rremptepgpmppopgntd- t ype DHFR i s enpl oyed is the Chinese

hanster ovary (CHO cell line deficient in DHFR

Byprgstipn gnd cmwwq@tpqswayy coniasn a peohioter thatis ticegnizzd by the host

organlsni/\'inld(ils éﬁéfh%lyhﬁﬁ&ﬁtotﬂtbaa&ltl ?tnaélac eqd %ﬁﬂ&éﬁ stabiR¥or Use with prokaryotic

transfornmed or co-transforned wt DNA sequence

hosts inciude g R{gADERINUR o -laciinage Wé@tqu@re@mtems aélwﬂmawimmetase a
tryptoph:ﬁﬁh‘ﬁ}:ﬁraﬁbt@r RiekCindTY& ﬁ@m@t@s RO ¥ %Stécqgom%}erb However, other known

osphot ransf er aSe can be sel ecte

bacterial eiiﬂﬂf% ¥ UE suitsble. pmotrs é%ﬁ na%acgeﬁalasmtmmlwwa.cmt@naShme-

Dalgarnoé(BtD PicqlidnGe opfraBly, linked 13 ICDIVA cARRBAY Sty GA18. See
U S. Patent No. 4,965,199. A suitable selectlon gene

Hrﬁthotbles‘éqllldﬁce)é easSnows fdr BekatyoRls. YaAAI m&&%oﬁJ‘geE&%ay@eﬁlsAT-nch
I%W%P ﬁg&% &%?ln hconb et al (1979 Nat ure 282: 39
region Lot ppiowinglisle 2o 0 bares ungtrean ew;tssitatihgie frapssription i inigiated.
Another ﬁi]ﬁeﬁzlcé]fcmfld 7@&91) bhRE Klbsﬁganﬁ Bemaky dedrt d4f iﬂggsgﬁﬁt@ﬂ Ig'{fz Hlanylgenes isa
exa or
encaad o ‘f}f&% fE e%@% }C%?ﬁeens PE B cakapfotie ganics jsgp
AATAAA eequem:elt]iat tdag by @8 Signdl @ taddigdl of IR VIKEA kHIED tHRI308Hd G the @Bding
joye enV|ronneE%ﬂfor detecting transformation by

sequence Al %ersehseﬂ?]eélcegﬁgeesrq oPserte Blltcb gwotlcsquep%ﬁq \S?ctors

de east strai ATCC 20,622 or A 38, 626)
%‘%@P%%Off P rolSR bR BT A Gy B P gt ot Bgpbters for 3-
phospho@xmmte Hlmasadﬂ)t]idr a@lycolyecineyrtes ath Ns&ﬁolﬁagd,) Byédn@dehyde- -3Phosphate
asm e usEh .transformation

cenyarosfs e i 5P S Ru E P b el icosp-Bbpe
isomerases y}sghesphi) glycekad getaCpirevapr kithde &md@éph@ﬁphﬁt@ %H‘Eiraﬁ@ Phospi®gfucose

was reported for K. lactis. Van den. Berg
1SOmem&::(’ f%cg% 0%?”8731'echnol ogy 8:135.

Other yeast promoters, which are inducible promoters having the additional advantage of

Leu?2 gene

transcription controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2,
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Stabl e nulti-copy expression vectors for secretion of
mat ure reconbi nant human serum al bum n by industria
weoero@iodaet7of Kl uyver omyces have al so been di scl B6€aMIS2006/043516
isocyt '"'HE'E%ES G '@iﬁfﬁﬂmp%gﬁ%g}@géglaﬁ{/e-r&‘iﬁ%l a%&at%d 68 nitdEeh méthbblism,
not er component pression and cloning véctors
metaﬂoﬂuglﬁé} B&YC%H@@@?&@haﬁpb%@eéwdrpgﬁaeses andregpysens irespensible ferrpaltose and

galactos@@cﬁizatﬁfng B0itsie AR aAd BREIAR! fr ﬁsb ﬁkféﬁsttegep&ﬂﬁn AR R Yescribed in
nucleic acid. Pronpters suitable for use wt

EP 73,63y oleatt yoftapeeryydsq ase M@rtmeuslméecbmsh\ywm@p@@rs
b-| act amase and | act ose pronoter systens, al kaline
Ay EEnserEption fromysetess prmapmplin hestsalbtis ponsipledefor xample, by

promotefé)bbfain@d RORAMTERY QInSm&WE Rir@Ss fulad RiydaOitab, 85wipHOWRN Bdenovirus (such
ot her known bacterial pronoters are suitab F

as Adenqyings ) bodnerRIpIQEa Virks. AR SBICPRR Visyss ePRRCEAION IS fefrovirus, hepatitis-B
virus andR66t BteferablyoBintifr ViRal 4028 V), (fRnbheters® rﬂ&a%m%ﬁ{ ]?f&lnbfters e.g., the
|'i nked to the DNA encodi ng the antj . Pro
actin Proglé’ﬁfﬁ Shndgmngel Rl proppper Eﬂi%?%i‘l@ék P‘\?FPE%P‘IOVId% juch promoters are
compatil@eivak #ethb& caefsemave an AT-rich region Iocated
approximately 25 to 30 bases upstreamfromthe site

THeehgy hddAns @FdnftlidrOsr theSS V4D vidu@hre donvAniehiiedbtHRE ERCEV 40 restriction

el Rl ST B LGS LS o2l et

human cy@egpovany is mﬂﬂeﬁﬁhﬂ}d@tm&ﬂ a$ HHindI0 BiehtrttioNBSdment. A system for

ot| S js.an uence that may be the
expressné%%ﬁé)f Lﬁ%ﬂeltosté Hsnaﬁ th?ﬁcévu&&ag]ﬁ%‘mﬁ XITys 35 3 Vegler 1%dlsciq.f,ad in US.
Patent Nof4 4]]99146 odlm@lmqmeof tifts sybtein iodestrites & BSOPREE NS, A602,978. See also

S nto eukary ressi 0 vect ors.
s B e O A LSS St
the COIltbeﬁ&ttthmdllns klnﬂSBI pugtsotér Hienmireqien siepkex fvirns. 3Alternatively, the rous sarcoma

9%9 aLe kln se or other glycolytic enzynes,
Wﬂwhm§ﬁ3 E@% asguse cepépgg%yde 3- phosphat e

) ig&gﬁggﬁgggg (g%§ok|nase pyruvat e decarboxyl ase,

phospho UCt OKT nase, gl ucose- 6- phosphate i soner ase,
trlosegﬁOSp atea%Q% g%ngSK h&FﬁggggﬁgggeMQnmwsmoﬁml
increasedhpptinggiriingsicnaaneer saubeee infethe wemrowﬁmemanonmeqwneﬁs @re now known
from mamPdi&] é%h@s (Qfogﬁoélﬂée be\%ﬂﬁa tfagprgtgﬁ\ and 1 m)aq'gfi‘i%l?gﬁov%@er one

transcri ption COI’]tI‘O Yy grovvt thI’]
will use gy eshencerframe g Pesy ofipgellafines Hotamulsh ;mnvdg By 8360 caancer on the late side

of the re[glc%naﬂgﬁlt (hb @Wﬁﬂ)’) ¢H c)ﬁlfi)%{egzhg\gﬁ dg1 r P&%n% r the 8013

étro genase, enzyrre respons or m fOS
elﬂlfﬂulcerg%iflt Jog side of the irep&@qtleﬁ orighyjapé pleaovjmg p@hasceasq PepalomBendy 61982)

Nature 26P17-4$6n érﬂ‘;aﬂc%?éélerﬁéﬁ%rf&sa%ﬁ&ﬁo@&eeuf(&%tﬁ roHGSET Tlt%eeqhzin@er may be
EP 73, 657. Yeast enhancers also aré a vantageous

spliced ifig gig VifteRt § a¥ton Y eibtoghaantibpryrapeeting seareses. Pyts rfetablyrtpceted at
a site 5' Y& the hfordermamal i an host cells is controlled, for
exanple, by pronoters obtained fromthe genones of
(vi)  MhrfstSRBn Mitihadsn RlpyaR Vi rus, fow pox virus,
adenovirus (such as Adenovirus 2), bovine papilloma
Bipfes§ion Rétond usSRinEakaRydfic hikk celBYJRERIAEIOMbdcH Plananimal, human, or
%$%$§ylrus hepatitis-B virus and nost preferably
nucleate Regterguliigeliutayargpnistay) S pleg eqnpiimiatRIcordRFraTa AT the

terminatipf mw@tm@mﬁl for didbRizAE e mMRNRMBHAY seQfendR are commonly available from
| obul i n pronoter, from heat-shock pronoters,

the 5'and, OEFF Ay Sy eﬂraﬁﬁ%ﬁ%fegwgs afckegntis & vl &N &5 PNAs Blagse regions

contain nG€lkdtids ¥&lnRAB tral RAb&EIRK pilyaIRy1Aad BadM-ANRh Bl Sn@insihfa@ pMAPof the
vVirus are convenlentl%gpbtalned as an SV40 restriction

mRNA epqogdingthiantibedy. Qeseselabiigngsripaon tyemiaasion compeyienigs thgbevieg growth
replication. The inmediate early pronoter of the
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human cytonmegal ovirus is conveniently obtained as a
Hi ndu! E restriction fragnent A system for expressing
wOoio7iose4aTamal | an hosts using the bovi ne papi | POMAS2006/043516
hordib Ay ﬂkl&ﬁ&%ﬁ%ﬁ v Gudlelediuncdmsad e Rxplession RBLEMiscINRed therein.
4,419,446. A nodification of this systemis described
in US Patent No. 4,601,978. See al so Reyes et a
.. SH é tur 297:598- 601 on expression of human
(i) Selpetion preiramsiorpaiian phhashisle cel|'s under the control of

ase pronoter from herpes sinplex virus.
31*%65%%% f}éf Cq?rﬂ%g SErressing therlN4 i (e VeI harein e prokaryote,
yeast, off lﬁgleaéukﬁ@me Rellsuagibesatohe S%ﬁt%@bﬁkm&t&s)foﬁ!ﬁﬁ%ﬁ%@ge mclude eubacteria,
enent . conponent . Transcri ption of a DNA enco

such as G REGoe G CLHT BOS NS GHETOHL 55 Opler A GAesae 3 as Echerichi,

eg., E @ﬂzt Eﬂemmeeﬂﬁﬁ)dzz@y{lébﬁﬁﬂ& tﬂr&}@tsa.ghl;ﬁ&}fbﬂﬂféegr @W@M@plﬂnﬂ&&m
ect.or. er seqyences now known fr

Serratzan% rragﬁ mgéqfi%cg (E.@ la & gﬁ 3%6“01 é“s ﬁ subtilis and B lzchemformzs

(e.g., B. aeﬁeab‘@ﬁﬂmmldisplo@daldn Umszﬂsnm() pubTylwdqalApm 1¢3|19y\w&1dom&m@ such as P.
ot I ce

el S35 RS .31 SUSELNOLA, 5l AR 4 toone
other striingsuck pd £. ccatz BoA @liX1776 (AMCCLO0532Y, Qhd ELddE W3110 (ATCC 27,325) are

CYi onmega er. enhancer, the polyona
suitable, ¥%§%%er h§m§%PE%§%ﬁ§m8% repllcat|on orlgln

oVi,rus. enh ani v 9
3&‘?@?‘?{%& USRS T BRSO P SRt BP Gk R i sutabe
cloning en dxpreysintni hostp fop amtbed}s-enc'ﬁhlﬁg edthas) CRichapyymibes & pdvisize tbr téthon

' . 1iion
baker's }{ae%t@’i 1%%1% %/n?)ét rfc i I%ﬂ%%é%c% amiong llsoweb ulfkaryohﬁ;osp l@fcfﬂﬂr%fn}%’& aIEI%\aever a
number of other gireen, §ecits, end s preempmenly agailaple Tndumstul hepém anch as

ko AR S AT ST ¥ (g g 2o
bulgaricas C 164k wikemug (ABCE 8448 K WaitUWA@Cﬁéﬁ 500) K. drosophilarum
(ATCC f@"éd@ &e | t}’zé}hzgzrole oS ae[ﬁh mixm;zu yg)‘frgx?zagﬁp H@i %6? z?anrrgg ]pns (EP

necessar e term nati on ASCrT
183,070% Catdfida, lﬁ’godf—’w neesRNEP 284,85 s¥quencesremse Sclmnmm}nyces such as

Schwanrﬁb/@cleaa&kﬁerft&lg%rfﬁaréentcﬁg Bl El?a?s' 2P aJVLLXm?)afa Bf\lrzA%zllzuer,

untransl ated regi ons of euKaryotic®or vi
Tolypocledipgpsand Peasgilinschyisis sech@o At tidlansaod dovigade segnent s
transcri bed as pol yadenyl ated fragnments in the

Htbla het sells dorshr vpismsior ofehyosyivied aptifead reglerived from multicellular

orgamsn@n tExRaslYs of erate Al bdils idcRias ﬁfahtf%ﬂﬂi ﬁﬂectt @JlH] N?fnh%ﬂs baculov ral strains
nponent i s the bovine growthli fe94 nd

and Vamf“l"?é‘“@ LPFsRlEg PoEsshie infed Bps sdlls ftoﬁbh(éis ijuch(ag rqudopter a frugiperda
(caterpﬂﬁ@I Bkl &b@yﬂﬂﬁmﬁ@ﬂeﬁ faeadralph Pt P tmdiQsto), Wo&%l\%yhgl%ﬁsster (fruitfly),

ost cell's for cloning or ‘expressin

and Borgcest G Brcadeniie v BspR aryotrens %émsfecmn ¢ pitblsly available,
e.g., the Euk@ﬁﬁﬁbﬁAzﬁ%rhﬂadﬁﬁﬁHzm\amﬁe B &kl & B%@}&%MW and such

this Furpose i.ncl ude eubacteria, such
viruses ‘@Yé’ﬁ»“FFéig‘é eV EUOTER &5TPISEEILe by @reseny Everion, peptsplagy Eprpmsfection of
Spodopttﬁﬂﬁ@g@bﬂ&; k| PRSI Shlfkesdd coeh B, pRAB,; sofbdin, pefaniaCiBinhto, and

b aﬁﬁﬁbacter Er wi ni a, Kleb3|ella Pr ot els
tobacco egy ePiflied a5 hsts. sa) onel | a typhi nurium Serratia,

ﬁg@ Serratia marcescans, and Shigella, as well as
SVPTp {ntezgstbas becnprealbpviiebrakgerlls and proprsatignoptrveiebrate cells in

culture (f{sSueCtultur®) hak beddgRiafr&tiik profddnred ERmh AR M uichul QQH%Q@&I? Hddt cell lines are
ed 12 April 198 Pseudonnnas such

bl
monikey By T\ Honshirmet PE SV MRS, AeHa- GREA 65 Delemen cisbpspric kidiey
line (293 Q986 &gs hfbﬁlbnédsfoﬂ-:%oﬁﬁ&' ih sx%?en@ﬁ'{ Q@m?el G?’A‘lg}n’et al {715 ghGen Virol.

r stralns suc E. coll
36:59) ; '%a%y er kidhgy gells €K, WC:L@CPA%@WS@@@W%@W lt/zDﬂl%R (CHO,

These exanples are illustrgyive rather than limting.
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In addition to prokaryotes, eukaryotic m crobes such
as filanmentous fungi or yeast are suitable cloning or
wexmasei7on hosts for anti body-encodi ng vect or BCT/US2006/043516

Urla%"b*%?ﬁcﬁ%é@ﬂ‘%ﬂﬁ% i %F&FW 548877, 23165 OHBRE SQ@K%Ellss(Tmamtheﬂ (§980) Biol.

commonly used anong ovver aryotic ho
Reprod. %2348yl ganimkeskidiywele(CV 1A HUFEEE 76}, Adtide gregemenlgy kidney cells

(VERO- ié’ AGICRSCRIZ @ﬁs@gﬁ@&ﬂ&r%ﬁ cGONERAL s ?HELA abtec abfl M6 Kidney

erein, suc I zosacchar onycespo
cells (MRCKyAE€6 E.S4); hokale rat liwdr calds (BRLFA, AFICQ %&It 1442); human lung cells

(W138, {ﬁréé%ﬂ{('eﬂrsz rlﬁ£1| %ééeﬂ%iﬁ%%%? Hr:.ﬁéﬂé\‘%g Gﬁq‘& c%; 8161}% 060562,

ATCC L5, §8byshb (Mathare( ATCB236/906) Y. Kcad 54!}@83?64 é$)e1\@|%5 cells; FS4

1ls; an@R 8y LS h AT owi a (EP 402, 226); Pichia
oo anpastl?ﬁﬂgﬁ{ EP 183 8%%?” Candi da; Trichoderma reesia (EP

1?1634 o3 AertralGHFRSE RAR ﬁle%a\sé@scrm W&gleﬁw%ufg%&og%r antibody

Schwanni onyces occl dental i s; ['ament ous fungi
productign g cgliredsin gonvemmwbme%mp@ﬁpcl ISERPromETS/f9piaH g pypmoters,
selectingdPsOTRAE Xr ahyﬁfyplgsﬁégeﬁmc@&& dé QurangqRagsA ni ger.

Sui t abl e st cél's for the expression of gl ycosyl ated

(viii) @lﬂhﬁ@?q,ghggtgelgerl ved frommulticellular organi smns.
Exanpl'es of invertebrate cells include plant and

TIRSRG celilsbBto phIdaRS 1A St DGO raMb ndbntdh bl BS c1ﬂtﬁlﬂ:d in a variety of
vari ant s and cor respondl ng per nm._ssive ins

media. Compgeifliypthiacda et asHapn b Nyl Frgspuial Mediom (MEM)
(Sigma),(FFATETEA0 (dig@hd), andTi@scaroMpdified PREGNE@Im (BEODS), Sigma) are suitable

for cltig (1 bt s AR Bk P BiSay i BR, 10 ) Meo

58:44, Bui@kd @ kY (1080)\VAnhRBioskdinal 025256 0U .St PANSIse4 1470104 24, 6571866 4,937y762;

560,653 8PP AR B WL TB Gl e RO B et o ute

media foNB¢, hogrellss nah oﬁ/lﬂléSd siediaThyy HeaupiSantnad at ieessiry Waithhef@ings and/or

R T .

chlorlde,Odalctun'[ ﬁ&g{&ﬁmmoﬁﬁdqxhosphﬂeh puffmt @tm:h, as %WES}& nyclqoatiesr{tuah as adenosine
] N i T p—
compoug lubwg]ly anat{bnpat Gipd gandesimatiohs neld eisroatotar canpe)sandrghcodeton e equivalent
energy sé;(rlceS S‘#Jngs %1%' Itleﬂcerszsg F@p{%ée?n%%f)snn?aﬁaall]r ugnlézglﬁF e{t g}%per(gpl’ﬁra% concentrations that
would bqsrhrdmyo ttmmwem thd arh elercalog® oondwnd yuch\id @upGasse/ pH, and the like,
| | I

are thos%% (;ﬁ g A u]%) t % Eéeég&? osrglgpt&y ﬁ'? ﬁ)?plré%mgﬂ,ga}{% lr);/1slf]bgen {)Ea%?rtt o the ordinarily
skilled aGsaham et al . (1977) . Gen Virol. 36: 59) ;  baby

hanst er kidney cells (BHK, ATCC CCL 10); Chinese
(ix)  haghotepuriation cel | s/ - DHFR (CHO, 77: 4216) ; nouse

Sertoli cells (TM4, Mather (1980) Biol. Reprod.

%elzwmppnymnantﬁ@hwaye%hg Aetibodefande @@duceAm@c@eLaﬂmp the
penplasfﬁfc sbefc@ e gfr&ﬁ? sdRMEG N0 lfl'ledrﬂ&bfurﬁ Q{" {hs aﬁt%gt%ﬁ éﬁ?u&g%aceﬂulaﬂy, asa

carci noma ce

unman cervi cal
first stepcdzé PQ’}ICUL’é%tﬁﬁbﬁé ejthad hesf cells| dr &ysedvipgrueniyTicEmowed, forexample, by
v R]
centrifu H%g 511 uﬂfaF‘lﬂfa?l)ﬂ @c{’ﬁefﬁ&%lég%%w%%hégl%elﬁq‘ é&és)cnbé‘ 5 dure for
isolating@ptibqdR's HEH jre smg(btompgasqug pace oMVEol 6B8dY, ceﬂm is thawed in
the presegg-%]s))cgg% F%eééf@ E l\ﬁltﬁ‘ﬁr an% Qx}y m&ﬂﬁ%ﬁfh Cﬁ@tpﬁ’lldé (IJMSF) over about 30
min. Celhdrbein cindp aereved by m;str{fmgomyherms Entih s st ino the mediur
prm 05 STy A B B 408 B0 ety
availablg proteimreoeaentiatinmfilterufor praumpleyeriAmiaep @f Milbpbre Belligpprodpafilteption unit. A
for inducing pronoters, sehﬁctlng transformants, or
anplifying the genes encodiig the desired sequences.
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(viii) Culturing the host cells The host cells used to
produce the antibody of this invention may be cul tured
wonoa/sea7o ety of nedi a. Commercial ly avai | abl e PaeAiS2006/043516

protéasé%ﬂﬁﬂit&égﬁxéh%ﬁ'ﬁ’ﬁgf %ﬂeﬁfﬁgﬂ'@éd in Mlgnd)fqﬁé fo{':eé&ﬁg Etép%lto Mefbic$Bteolysis and

((ME g PM - 1640 | becco' s
anublou%@ﬁyfheé’éf’ g Foelé’f%"eﬂ?éb? gIﬁW(h(q_f)I@E‘thm@ @‘?mf)mlafﬁ’és sui tabl e

f or culturlng the host cells hi addition, any of the

Thechnbosy sempesisign preppiadfrem thy celly aag po punfisdpysing ot exaygpla,
hydroxy Sti't’@&mg{éa% (?hg( ]ggﬁgéctrﬁglﬁiresmBHﬁg/B? %%Q%H%SG 6onl)&t<?;ra @Lwith affinity
chromatcgrqpéz b%g the %fagr(g;d @gg@@tlow@wueoi%sult@ghtuo@rotpgﬁsﬁstan affinity
ligand déﬁ@nds%@ﬂ%&%ed’@)ﬁn@ﬁo@w a§§ irfrHh: foﬁulﬁﬁd:' Brrbflthdt ﬁ%r&@l%tm the

| s. Any of these di a FTB.é}’t e suppl enented as

antibodyy, é’é‘&%l% Areph if ¥d RS befeh 7t A5ttHEsH o Of hEARtHY 1f We PyAcheavy chains

(LindmafkSei G (B83) N Sathibids. MeHa B@ﬁﬁB)’ | P}oteﬁirG ﬁ @écgﬁl’n@??ded %rcﬁﬂ'tntbuse isotypes
factor di um ch , calc

|
and for }‘Hﬁ’ﬁﬁ é% S a&L él9%@o@%ﬁgt/e§ 1568 43 By ghe(rgqﬁ%toa@lqhghngimlty ligand is

attached f6ibs Oftdnh@Srofes bt bR PmAGBRQSd HRilabnd M&Hﬁl&llﬁ &hble matrices such as
such as NTAMYCI N(t ) dr ug) ,

controlle mg%éllﬂgé i)rg%gl%s‘tﬂgr&dlé/gny WWIBW %rrf%s&g Haw I‘%}ngu‘ag[:l |sl§,orter processing
times th4dl'cas BlichRied wifltd gaed) W Rdre ﬁfelaﬁt_ﬁlﬁ)dv BorhpRed H C3QU¥RIa@! the Bakerbond

range)., nd ucose r. an ul val.ent rgy.source.
ABXPag Ot e niey N s Bregildemmenfepon) Q@enieh e eiaotein
purificatidh saqhak ﬁﬁ&tioﬁithbn @0 B Bitekeian G Idria Ethadl brdciPigatilsh (RMerE@Phase

L S s S KRR 00 S o

anion or uam)d eml'lah)getrbml (hﬁxfhtas & @bllyaspeitie atie dolfuﬁji) exphashtiihg, SWSIPAGE, and

oy 5 550y, L i AT O s
h
]%"oﬁ]?) (,gqu'f B ehltn}naelryaprl]l}‘lh(f‘an% o sfE a(n)p g ngxture S5 nsmg tPe zg;itlp%dért clf)}nterest

S SpaRe
and contge'mm@ﬁ mdy bq’ﬂubjetthiatoﬂm pHmydﬂophdbifDentamttldn@ﬂlgoma&gmpbﬂm elution
buffer atég)%l[l%g&:%e Ql% %Ee % L¥ if]l 052 e%r b:l;” erfogfxe%pa’t 1 thsr%lé gc%lergglitr%ﬁons ée .8..from about 0-
0.25M sglenoved, for exanple by centrlfugatlon or

uItrafiItration. Carter et al. (1992) Bi o/ Technol ogy
Pharmageyticg Formulagienscr i be a procedure for isolating

anti bodi es which are secreted to the periplasmc space

‘Brergpeuticdprmupytipest 4f yhe apabady geesirepaied foristowed by mixihgsthe antibody having
the desir& cfe%?e@%?lt:nﬁf y R w8d bﬂﬁhﬁ%ﬁ?yﬁ&@gl&a‘ﬂ? adcepthble i, R4 erétg) or stab111zers

tfonyl fluorid over abou

phe
(Remingiogls @éﬂﬁ?"é’%l a?ﬁwms ehredien, Elyolcérﬁ (O8Qatin tha forgyad rls@phlhzed
formulatiol€oPHahd RO Butiofs. SELEREKIE cdrfid:© ket gt Hmlhz%fé%mto%ﬁtté

from such expression systens are ?enera y first

recipients gfiibedsrase and coseRgatipnt RRtRYedi andligclude Anffeshiueh py Rivoanhate, citrate, and

other org@ﬂ@ ﬁ&ﬂi %ﬂtdxf?lﬁntg {nkfa8in agc@fblceﬁ&ﬁfHﬂh %etlﬁ’cfhui%%r@&ﬁlaﬁ{les (such as
pore Pel I'i con UFtra| [tration unit

octadecmamﬁbxléfrnzyluammoewm@#qndprheéﬁyetmnlqnh@l%kégmqﬂ@nqu@

benzethohiui dhildridey PAERDIMEA S 1AL aRbAJR D& F2aHERYsubEas rﬁ’&ﬂlﬂ ‘31?'_%05}9?1 paraben;
prevent the growh of adventiti ous contam nants.

catechol afﬁ%or%&w%lel?%wlat3rR§ﬁta}39leﬁlalr%areﬁqlb iVt melequddr veighi(hesp than about 10

remdues)ﬂié)[yp&btﬁlg ﬁﬂ&blﬂg sucthtE @%@ AMMuBiin, BUGHO Wlhﬁﬁlﬁ&él&ﬁllms hydrophilic
romatograﬁjbj i% el ectrophoresis, dialysis, and
Polymersa%*lﬁlv 5 ROy Frelidon®: 2BIRP, acifs Sichas glyrine. glugmiesaageapystidine,
arginine, R iydBe; t%o@ic@faﬁ&éseﬂsdgéﬁahﬁéscﬁ{d d&ﬂ:r Eﬁ&ﬂx H@éé?mcl-ﬁ@lﬁ glucose mannose,
suitability of protein A as an affini ['i gand %e ends
or dextrigsy, chejpsing pEeBis auchas DTy §1&gﬁ:@ spgh aé,ql}cmsmmqﬁ]@mldmyplppp q::@orbnol salt-
domain that is present in the antibody. Protein A can
be used to purify antibodies that are based on human g
| , g2, or g4 heavy chains (Lindmark et al. (1983) J.
| mmunol . Meth. 62:1-13). Proteln G is recommended for
all nouse isotypes
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and for human g3 (CGuss et al. (1986) EMBO J.
5:15671575). The matrix to which the affinity |igand
wooEseohed i s nost often agarose, but ot her RETMISE®S/043516
e e @F € AvERl gl g, 1 [ I ble Ag ChdRSnon-ioni
fomhlh%@?%nﬁ?@gﬁ yé@‘ P o?cgl@{%ﬁg@g Cglﬁ eoﬁsj%g't %I?g nedi %/Ql ;elx)ls’%’enzenléon e
surfactanta ksiob\ars ﬂ“WEEI\ﬁS‘t l%IrUR(DlﬁWSF Mbemlgtiylahelytd (PEfocessi ng
times than can be achieved with agarose. Were the
Taafdribwiorctemir nsealscecoial: rdformahan ong 3r8vBkapeBsh Ry necessary for the
%h’e[rQ St d6S0f Adversel
partlcular mc%( éa‘ﬁn?x B?l%% ?age‘zihprgfaaﬁglfﬁ{s E i u%lglﬁ ta af:rtlg?ﬂlglsfrl]l versely
affect eacp Lwthef i mmmplfs ity de désirale icomebdr orovishe aanmwweeﬁ%ﬁ‘g%em Such
molecules :%!3 gﬁlﬁ?lgé}&&@ﬁ% coﬂ{bﬁl?l 181 1&1%510 s thaeéfgéﬁe%h V185 e HPrb&e intended.

romat ograpny on heparin

T%ggwn : fls n‘fa? LREBL nglrag&la}{? BRr&Ap &Y REbaRE, f%@é)daﬁlﬂle, by

exc resin (such as yaspartic acid col um }
coacervatixhrteniaiqoésor &% mq@fac@tnslmgzatwanf@r exarmple rrasmethyleellulose or gelatin-
nncrocapBﬁee&tgngg f{n‘n @E/hﬁétﬁacﬁhépmﬁ}’cﬂ%ﬂsﬂﬁl ﬁsﬁ%%@din@gll&@al R delivery

recover ed [owng any prelimnary
systems (frrekdnmdetippiomes. alppein mmphﬁ%{fﬂlﬁ@e@&%}lﬁ’ aapopagtisles and

nanocapsﬁ]@g)' BTk erﬁu‘igl(ﬁlg e§|Ich A HniGRR LRI RARESIn ReYinBRn S PRiAGt&slcal

| ow pH hobi c 1 ntéraction chromat ography using
SClenceSéﬁh@IhUPm&?O 6fE £1980)-a pH bet ween about 2.5-4.5,

referably perforned at |ow salt concentratjons
e Seyratoioh th Boved (i 70 EIMSHRTRYIon PR S TEAF readily
accompliEtRt WY itkchiBA thrd 3R 348 WithaGiod MEMbaAdsi Ons of the anti body
are prepared for storage by m xing the anti body havi ng
JubGindesidagprElReHieRs By Hewedphisd V\Bﬁlﬁbﬁﬁkﬁﬁm@ of sustained-release

physi ol ogi cal |y accept ahl ar.ri
preparati Qe Aplyde FEpoTIRENF MGSH & P AEEBAON RIS it prody.
which mﬁﬁd:etslﬁﬂﬂl'ln tHF&Im of/@hapEﬂjaruél&QSQ) }ilmd Br infeeochsuin Ef(amples of sustained-
phij |

release ni&%@gw%lﬂé o do&;%? ! y rogglﬁ %P B e;?o (2 ilyégyf}ie ethacr%late) or
poly(vmﬂﬂl%l@m @olyRictids (DB ek NoaB 773]@1 M%ﬂgﬁﬁeramﬂ, glutamlc acid and 7y ethyl-L-

glutamatﬁﬁlsg gnt rcglrb e@ﬁ%}egggln% %hts,tac{% ag)? glgc 2 algl Ey&olsc it clgpg@mers such as

the LUPRONIDBHEOIEM (igjettallt mikirosghascompbed aﬁlachaamdl -giwoh¢ and ¢ppolymer and
leuprolidg %%%%)X%d&%ﬁ%lpi—g—g yﬁrgg%%@} agacﬁllﬁﬁ l\n‘{qlé rrEt h l-s)%‘uc%l)ﬁs ethylene-vinyl acetate
and lacti®sdid g]lyk:ﬂtheﬁ;kbﬂmieabe of melemﬁ‘tsrfommm(lﬂrdam pedem mﬁl@ﬁdb release

b h
proteins Eorr Olrtg’b{'l[fw gegwﬁ% e\g‘LeCnoenozg)Clh c¥ X‘F‘Eg‘%‘%@‘?‘%‘%ﬁ mstlﬂg Q ex anﬁ%/ Jlme they
may denduje®n amate aaa cesult effegpwine;to mm?mtéa‘tﬂ, aasulwmg glfﬁtlos(SIOéblgloglcal
r.esi d
activity aglg Ipu%%g? annges ini alér ué ?%%i?i])crcg oﬁ%ﬁﬁﬁ SHQF%%SQ{M? B§&J\‘lﬁed o gtl:i‘blﬂéatlon

dependuigynirthfphedhmnsm [:dvyh\m:f Fos q:@knpﬁ:s 1f i %ggnega]tiop yqep]@ms@gﬁ@xscovered to be
mtermol?]cl{rﬂ d‘ﬂaolng §ormgt§on tﬁr%ug ﬁ{%l Jk%lﬁcﬁhﬁl&@ﬁ%@@ stal 'gﬁl gia? Be achieved by

nonosSacc ar |

modlfyurgl ssﬁh}dhjd lr¢sdhss, lyapldhzm Mm gcachb @ﬁy@ma,tcggtrqlm rg@f,tp,rg content, using
appropn%e la’%%ﬂ&s 208 H&%I%Smé gff;]ecﬂ%)f){ﬂa/g@?matﬁﬁ %L:ﬁ%&s Pég ents such

as ‘sucrose trehal ose
or sorbltol saltfornfih|.cclui teyioll"i iH"'" as fo

conpl exes (e.g., Zn-protein conpl exes) and/ or
Therapel?'[E]c;ililsonl c surfactants such as TVWEEN(tm, PLURON CS(tm

Iﬁ is cﬁﬂﬂeﬁlﬁta&hl kN e ghtitody of(thREtaksentlifresntion muy laatUSechtoheateal mammal. In
al so cont aj nore t

one embiE R B g SREMBAFFIA AR AP CHVT B Ch Y PP gl ipinine
precliniclf @t fBkatgld) Cﬁ@mplafyfhoﬁmn‘mineimmhaf ¥ badkated itncle& Itdnhumailcpnmates

not adversely affect ea r exa
dogs, caly Godka B TG B DPGUTE! S ARGy Sl g apmals may
agent. Such nol ecul es are syjtably present |n
conbi nation in amounts that>’are effective for the
pur pose i ntended. The active ingredients may al so be
entrapped in mcrocapsul e prepared, for exanple, by
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coacervation techniques or by interfacial
pol yneri zati on, for exanple, hydroxynethylcellul ose or
wa emHHanﬂcrociEsule and pol y- (et hyl net hacyl aPeY/US2006/043516

be edtibiilica ded AbElris'A gleky tM Bé Neatédr%vlfhcihé zﬁﬂtlg@dy A a9 bEl@dell YRy toxicity
ens (for_exanple 0SOIES, bum n m crospheres,

of the a‘fﬁ%eqyo‘gﬂﬁ?ré?toﬁ’s?adh%@sﬁ e, v emﬁa%msm bg perfqsmed in

the manﬁiﬂﬂ? I WREN kit A8150dy R inti QHP a8ty 3f Bay eSS f6ked 13 a host rodent in a
Rem ngt on' s Phar maceuti cal SC|ences 16th edition,
SOMiNQERWmh%ﬁ”Eﬁ“m¥%980) The fornul ations to be used for
in vivo adm nistration nmust be sterile. This

Iy, o8 el Ot RRIdy s BEPAg gD st R pitisnt suffering

from a didehse ATk er FRISROAA BSnefiDlisth adiiaR iR OAHR aRiRAA at | ons
may be prepared. Suitable exanples of

s"ueslsraSeﬁﬁdvdhabreaﬁempds&@ afitahki ng‘ind dafidetithErab e Ainp @l BBRE! tﬁatment

ol dro ol ynmers cont ai ni
strategy éﬁ?ﬁdﬁbﬂﬁ ol Do %P%r%ﬂ‘%dtvﬁ%elf Bk %maya%ag nutrients to
support amtoir glo@h. Bec@use adidg¥BesisQd intd1IdQR BHRE phﬁ‘xary@(rﬂmlr@&h @dd metastasis,
ust ai nedr el ease. W?ﬁibces i.nc|l ude

the antqq&agedla:etregtnae%woggﬁc e 1nvention 18 capabﬁa of %1%Sb1tmg the neoplastic growth of
tumor afxhd pr{rZarin yickr20 )@eﬂfak‘l yﬂevéﬁﬁh@ﬁetﬁgtisﬁtcﬁ Jumo@d at the secondary sites, therefore

. [ Ialc s (U.S. Pat. No ..
allowmge}q%%lé%/tjéﬁ%t}n’no% %?Er@?% 1csL %%ﬁgﬁf canger la)%g ﬁraat@d herein include, but
are not lﬁmh:yllte Icgbmbmﬁlﬂjélﬁpkllmlnblﬁlﬁgﬂeadﬂchine{ ﬁtdhydkem&- Mofb)@arﬁculax examples of

radapl e acti c acl

such cané:grs &e u%é F%ualglu e a:*cEr (%Elge%g :s)rmli: ﬁ?lﬁ],u&ctagcﬁr élon—small cell
lung camrcadesqmlamr&mawﬁﬂpdmgdmﬂfsqdmug Craginth-of thedadg),Gader 6 the peritoneum,

hepatocglﬁpag l %_n%r ga% % olr sto r oxy h{ljc%r inc utdiantge aétﬁrllqgsgn creT% pancreagf;| cancer,

c acl S sy
ghoblasu)maeqehzydaémcan mhara@etteatlsemanbek dbdier camcied hgiaml breast cancer, colon
for QY.
cancer, &)‘fdr%éa? gﬁ'ﬁérd?%dgléﬁggi%foerﬁlgegggkagf }(I; ng nashv?rg anﬁ 8 1nomz% xlsc'ihey or renal
cancer, Jpver fa00, pryan canngraps vl ednest, thyrpidiventies depaginaarcingma zmldeyanous types

of head Qrglq%clz Ghe ta!s g{%ﬁ ab hr@ﬂ l}&lﬂ)ﬁgmg@y Sltﬂﬁt%qg\% tg?ag.g/'é)lﬁ‘cqlgaé g%?f—l&bgkm s

as a resu exposure to
lymphormn(I\&HL)os'salldfvmbh@mg(iSthHacmtevrmd)at‘agrddq{foﬁrsulbﬂ BHEHatgesliate grade

diffuse quL ' H?%HJ%QC% i ‘u!u&lMas Bﬁh‘Loﬁh gl%&er ?E]Ef%b?a% ﬁ'ﬁLbﬁ"lglg gr\‘{{i 1 non-

I on e end| anlsm

cleaved F@ierTé&,amﬂw@lseaqe Niflg n@g@«? @géxmmnne@me@mdl lgmphoma; and
Walden@oﬁﬁ%ﬂ(%ﬁobﬁlﬁné?ﬁa ) Bh&HER ﬁﬁ&é% e&eﬁu?@% f é&[ltg%}n'l Bblastic leukemia

hrou | o-disulfide | 11 zat’ 1¥
(ALL); H@rya‘@ leseraiapshropipinysobingtic lgiemja raycl Pasttrangpless, lymphoprol erative
disorder (Vﬁg{)’y hd wding af)ﬁ&malas%kc@la? pl%ﬁfei‘éﬁlbﬁ) Qﬁ%@mﬁ%ﬁlﬁ)f)ﬂak&gatoses edema (such
noi st'ure content, using appropriate additives,
as that agheciaPd ith Brasjeepr), engMrigrayndreme: More aarpiodiry: @a@sers that are amenable
to treatmERE8yAREMib6did &8 $hel ihvehBorCiRNE RT3 Bfkel, RBlordcAfc A | -B@H ¥ancer, non-
of the present invention nay be used to treat a
small ce}}&mgﬁpnceq Horbﬁgdggpméﬁpgh@ﬁp ( regakael) gages, prostate cancer, liver cancer,
pancreaiFhddt, SbRFiSHe Eﬁc&ndqﬁibﬁﬂmﬁﬁc&ﬁmmgﬁrca&ﬁ%mg l'ifeﬁlpéﬁ%e&f cancer,
obt ai ni ng preclinical data, for exanple. Exenplary
melanorpg, AR FANGeARtotheliomp end miliipls anyeleatay f‘h?fﬂf‘? nthe methods of the

inventioR bleWBddQS treﬁ@&%recﬁ%aﬁcer rodRRag padese. Ot her mammal s in
whi ch preclinical studies are perforned Such manmmal s

FayRBteRiblafdi $H€ alhé}h!ls@Mottfeat Vaﬁoﬁs dlsfe%@,i §dch 84 @nrs I&Qa&i%odws of the
treated with the antib y be used to study
inventiop g35 heicpyrbiged witls othen thasengy lccﬁgeli‘t’h %ﬁa@s for theysama ersipflardiseases. When
used for @ERAGICHRBL, §nt1b@@i§§oﬁﬁ&§ﬂss@ﬁt‘ idRnEEhER JIEYin Q@mﬁﬁﬁtfoﬁ agd
In_the mammal . Wiere the antibody is an anti-N
conventigngl c#ji5eftherapiesn#iich pesusger. Fdiotherapy, chemetheramt orrcela@n@thnﬁthareof :
solid tunor nodel, for exanple. In addition, or in the
alternative, the antibody ig used to treat a human,
e.g. a patient suffering froma di sease or disorder
who coul d benefit fromadm nistration of the anti body.
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The present invention enconpasses anti angi ogenic
cancer therapy, a novel cancer treatnment strategy
wai2oedset70 i nhi biti ng t he devel opnment of tunor BPCOWS2006/043516

L S S R

antibody aﬁthmvgnubmmoludegqstbwmhtmngiogmm agdnéss iMgny ahigangiogenic agents have been

1dent1ﬁed@gé aE ?cg vg?ie nlh Corls r i | n g 84%%13128% ggé?&é&hg}g% aﬁﬁ/ %Pé(%)a RD |r S
Ilb?netah & tD {he matrl%éﬁi 01t e 161‘1% ?d el rcgﬁllﬁﬂgti ;ﬂgwﬂ%t Iaéitagonist ora

secon ary S ererore all own
VEGF re@toamkagomstt soeh asandVE@ Y antibivkes, VREF apentsi ©b1blep @ feeeptor

fragmentsf a tg%r:]r(s: gatrpalglg olbl?loctkﬁn IE(QXI: QreV%f‘rIEk I *aﬂg@l% arﬁw EGFR aﬁ't%dms,

carC|n Me, sar cong,
inhibitorse &/ E@kalae kiMseeandany p@nhlmtlommfe Altgratisighyhordia additiag, two or

more antl- %b (ﬁéé%[ﬂﬁ%% 08 ?i!iljmn?s@erl]&iecgt n&’?‘l%f: C rzl(ﬁ%fre ﬂeﬂ:ﬁl&&lgh&ﬂlment the

cancer, non-s e gjrcancer
anu-NRPaﬁ mum raoﬂﬂwdmf)f thhénveusivg is @n@mmmhmﬁtw veiBeragiaptnygE Gifantibody

to genera%erﬁmh%]g)sgneggﬁﬁee%fe&g ﬁ]aﬁrr &&hﬁ@ﬁ@# tlbbﬁ%aﬁﬁzl thésk &at bind to the

or stonac cancer I ncl udi n%
same epi@pSasripi antléléﬁGFaﬂntlb@yo%#Q 1. Marsaraferably the gpie-MEGE antibody is

bevac1zu%1’>9r%rﬁﬁ%, , cervical cancer, ovarian cancer, |iver
der cancer, hepatorm breast cancer, colon

1f M ther %bleag %@Ieia{heﬁlﬁaﬁl% ggen%rhq&ﬂﬁ%f do?t{blrﬁﬁoﬁlﬁlﬁbf ﬂi@rapy with the

carcl nona, sal Ivary g and carci noma, Ki ney or rena
antibody ehihe Ewvention inshude aRfaganist piraser é@p@r%ﬁe@rlnvwﬂmumeaﬁew such as

EGFR, d(%&lkrﬁ)%%g Her2h BRMS ErbBa! & lmﬂ@re‘féiﬁbl?/ ' e @um%ﬁbdmfy of the

neck cancer, as wel as B-cel
inventiory dan b b irombipatiemish seall pelequle reqeaiar IR )f(wage P8 R TR K 1s)

that targdt %HLc)r }osink IRRRQEMEDIofs shshas VIAIE reéaptosy, FEHir&bgiors, EGF receptors
rade/follicular NHL; internediate grade.diffuse

and PDGHjrefigpigisa Yy thetpRepsicamell molepple REKIyareknowa i (heat 65?1"5\1%—'?% put are
not hnuté\Hla vafalagih lﬁl_ PRI Slihib (PARCERN BU0sETd04 N4 7 @ APTIMA®), ZD6126
se

ea nantle cell
(ANGHS7)y A e e D (GUTHORSE oMY B oL e U736, Imatioit
(GLEEVE@@P MI%\{ blseimhpil?m E{Kd-elmk qriitﬁa)amﬂf(hlgsksnmle)l; &’lELClz(XDE“D AZD2171,
Q . C euke Ir ce eukem a,
SOfafe“ﬂté\%“ﬁ %Wa@f‘l&&e{ﬁem a; andypost transpl ant
I ho Ilferat edlsord
5B NPT ULl S g POy S 1o b PP iy« second

therpatelﬂia AKDIBLEASS 30 2@HVEBTF(adtilgddy)pcan bb ftrthersseatin abebinationlwith one or more

t
chemothergp]e&lg? %glélgtg ra?‘)vgﬂnegy 8@%%5%&?@%‘“? r en S mal){ { e use%qug] Ehl %Hllrxﬁﬁéd%teatment

methodsaih bﬁdﬁtﬁ»ﬁ ah ekdfi@lﬁr&\ﬂﬁd]ﬁmﬂnmtmg:hsn déclbmemsnap@an egenis conternplated

. . ghorect nIS cer,, rectal cancer, nonsmall cell |ung
is providgd Rrip ungep, WRins Iyrrphoma (NHL), renal cell

@3 tg? éntglg@f 1§g§rairs] c& Eu‘lmm s}é%g Wi élrﬁcs;g{dn &%Elﬁﬁta%&lt the second

e sarconma
therapeuti@ageitnodycheaiiministaerfirst éakiwedbly uhe @m—mb artl,bOdwe | Farvesiver,

a3 APEH o RSSO A D BURL R
Sultabletdesagafsefatthe:sab@ﬁelms“raieumaargcwam thosa presendly umitané miay b¢ lowersd due to the
te t t di
combineg g A8 e AR ooy ST e Tventi on- can be
f?{gﬁespa%nt\égptog tr%t.t{ﬁg It otf H%éa%? %tab%grga?péo%%gse%lf EﬁﬁJo&y &/ﬁf depend on the

H4rseages for treat
type of diaeas be teeatell heliesarityfind ¢trarsp obthe disedss wéntherghe mtimlyes admlmstered

for proviff o foa o PR %V%‘E‘“’rtﬁ&g%g’%8%%§r3531§ﬁ&c O Eegpnse o the
or conmbi nations thereof.i |eftaiH as' peclrel,
"tti'ertnerip'fe E ¢ agents useful for conbination
cancer therapy with the ant?gbody of the invention
i ncl ude ot her anti-angi ogeni c agents. Mny
anti - angi ogeni ¢ agents have been identified and are
known in the arts, including those listed by Carneliet
and Jain (2000). In one aspect, the anti body of the
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VEGF receptor antagoni st such as anti-VEGF anti bodi es,
VEGF variants, soluble VEGF receptor fragnents,
weapb@Emsssocapabl e of bl ocking VEGE or VEGFR,  PCT/US2006/043516

mtlﬁbéy,{éﬁé%i %%%goﬁz}%kalﬁ% gp%ggn%rlémy Cag od g{l}lgén S’p dﬁiél?éterfed to the

patient at/Ahé gime at dveed yeriesoof tieatmaoidi t i on, two or nmore anti - NRPI
anti bodi es may be co-adm ni stered to the patient. In a
Dazpmeluxgroaftleartmmhné shediyrof ite, dlslehse ahontil-pigkelto A0 we/ke (4. ONFIOmg/ke)

e
ot sl 8 ik L By B QRO B, b
or more sspanae girmnusmatmﬁsf ex:lbssconﬁm@hemﬁedmaAttypli\ﬂEdﬁlyalﬁﬁagb oahé zange from

about 1 u Cl U%Eé@e?n%(ktgg)%#opé ag;gh(%né E}Eth@ ?agg)ésﬁg%nqélg Q a@ﬁv el Iﬁ‘gr repeated
adrnlmstratlldins oVEEGEverahtlayls odlpng@, dveusloigon Momhtlmthp m@mﬁﬁbs sustgined until a
desired s?pé)lire%mg& I'kecﬂse%% Qﬁrﬁétgms Qctcn I—fotl/g{;eﬁ b Hﬁg&%@?&% sqﬁﬁ'f B utseful Ina

unor
preferrediaspeety the entitiody bﬁﬂiemamtlag mdsllnlﬁjtfrerQ\hB’rtWﬁ secthse & eﬁlﬁa%t agloge rangEd

o sl A S5 SRRl S i

with a chambtlherNF&Fibglaml pdobelfirsplinet th@apmfvemﬂatlmn@@ﬁﬁﬂﬁb e‘019§é@1 t‘raﬁcer In some
aspects, t&g SRR ﬁ{'f)ynjien %‘F%( h@?ﬂa ﬁUAa?h&ﬁ G5B LRE it PsinBistration. In

I nase In tors at tar%et one or nore
some othenaspesisnide Rienmptherapeutic pg@msare grirhinigigrey/Beins eadlepang mapre freguent doses

without srcﬁe(aﬁl%h Blees (%o Fl%ﬁ%fl%&h&&%_r)z% ploBRSPSt StherBRIOF the invention is

erapeut i c sma\Fl ecul e I's ar€ known in the art,
easily mqmretedby pepversional dgchnifess apd pistEd to, vatal ani b (PTK787),
erlotinib (TARCEVA ( t) CSl - 7904, zZD6474 (ZACTNA
Thepptibogpeamesifiapie 5t formyiated dosed #ad ﬁmﬁmﬁte’(eéﬂﬂmhl?ff §opsistent

with good Wﬁ%&zﬁu&s%&&@ }‘or ce\ﬁﬁe%lon R 3t ik B ihB |pQ’clcu1ar dlsorder being
(&L C (r)), MN518, CEP-701, PKC-_ 412 )b 2Hat N

treated, t{‘ml’ﬁmmﬂ_‘@/j@@e@’r the Clﬂm‘?q}tm%?flﬂéq iady patlent the cause of
the disorldNEHEVARE Hdldvery Sk 38 Qgerd b fablh&Rt (ﬁﬁérmnimﬁtl@n{hb sdﬂeﬁﬁhn g of

anti body of the inventign, either a

acinis R AP P RS S PFSH B 1 rgaRp SRy efpefee amount
of the anéibb rﬁ% be MEfRist@Bd wDEgovemed Besutiédnkiedratitngdnd 18 the minimum amount

ination with one r nor e, ch her uti en
necessarp(o 247 e gt grigthes et d&SO&’gng‘? @ﬁgﬁﬁ eGaB pie
optlonaHS' E&‘rﬂﬁ&f@lvﬁﬁxdmé Bﬁﬁblﬁﬁgéntsr@%ﬁ%s@f to {pR@erit Bi/@dat the disolar in question.

The ciff e ARSUE S EhPECEERS LCopiE P 4R REN & G Coon in b formulation,
the type ofB{ordek bi tEHatmenM\Bﬁnothé’t&“acaﬁb tisddistel alove ] Tﬂh‘lﬂ@l are generally used in the same

agm ni.stered with a dther t
dosages %‘Hﬁbﬁdf‘]%?tﬁ’ﬁ%‘hrtofl@s gsg%sﬁ% (ﬂ%}gﬁt%’s %gﬁ? af t]%ehheretofore
employell @bsagese dGddyrally) @lleuidtion NRE’éatIaﬂit bf)a)di§6aseHD diBvrder, involves the lessening of
one or néi:ﬁnslsfl_nt@%mkgﬁ% %gﬁ?ﬁ? %ag' nglbfe%n:s gl%soislgte(grvgg% gls%ase cr>r|ac}1§orcger ofn tflcpcease of cancer,
the thera&dtﬁ:ﬂbrl effeclns a@emt obthe the caeaomdplish eneaqzrewbmbmatgmm:f tigrfellowing:
reduce tlEz ﬁrp 3%%%?; 08 ue:dslcgee ga gyuo 1z$ eelibét eg etg élegcugase 0. s%ﬁ%ﬂ(tent and/or
stop) car8it deh) @dyuatllﬁﬂ intd jsmdesrelvcegdns onfm‘mt tutmemetamsts mhibdj te same¢xtent,
r i ate depe o)

o sy e S e oo SR et SPRE s llpap g S ineer. 1o
the extefthetdng HiySeaset grovtahd/or tith ex1&n‘tglchl[a:d1ycells 1tanhy|he|cstt)s£atadand/or

f reventive or ther apeu 0ses
cytotoxuf.ﬁllérsglagemli}qﬁlgneﬁl& ffl%(hl‘{lpogl iof 0 f]t:hg 9| vep] op.can EJ/ LE §10 torpé%vsrcl)t nthe onset or
reoccurréiRe bhheadiséabd/or disordedlinta subjetr ok inammal. ' t hl attiné&l hg

physi cian. The antibody is suitably adm nistered to
the patient at one tine or over a series of

treatments. Depending on the type and severity of the
di sease, about 1 ng/kg to 590 ng/ kg (e.g. 0.1-20ng/ kg)
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of antibody is an initial candi date dosage for
admnistration to the patient, whether, for exanple,
WOyownse40 nore separate adm nistrations, or byCT/US2006/043516
Nonlihé&dpéitiplioldstii nf usion. A typical daily dosage m ght
range from about 1 ng/kg to about 100 ngy/ kg or nore,
‘Hepatibedigy of thetiventicaatayrbs usedras affimiyl pva*ifmmﬂaon dgenits. rle fléapreckss, the
days_or | er dependi n
antlbodn%%g ﬁﬂrﬁcg%ln gél ?ﬂ‘g so?}ét%hasg ?\¥C§a t ha@g : rses1g ars T, USipg {netlla1 (9s well
known lldtiis irte Thsinmpmbdized anibody id cetasd vemrmampls cmﬁmnmg the antigen to be
0
purified, '&a\@é{fer e %erkﬁé%o?t, 1§ ?%szlecg ﬁ?h ngla%bpaglv% é ﬁmlaﬁ \{V/lzl r{erln%vre szs?antlally all the
materjal aduhe mrmle@egpt ¢heeniigenwobd murifiad, eﬂmheekmmd at thanminxﬂaailzed antibody.
F aho; 9
inally, {hg ngaggrtg{ Vith < Cl#lt g{sﬂg{q s}ﬁgzri e% so?‘v%gé'I Eucl11' gs fggc ftlgpn,gﬁ riSa that will
mbmw&mm@&er@@eﬂnmﬂdmdpy regi men as the flrst I|ne therapy
. SR biaGa
D ol of TR AR b e et R A g WPetccting
BXPreSSmfédlmanfémalof ilitegﬂﬂt idepsificreeldy; fissteseartsermdni ni stration. In

ﬁcg%gﬁésﬂ% ﬁﬁ)% e ahhﬁdg I?ﬁ)ﬁ@:%? &S eieﬁ vﬁ&eﬂ%%ct%lg moiety.

st er usi n nmore Trequent
Numeroygj Lgheds are @@ﬂéﬂw@dl ¢nda Lgsne(allmtqupmmmhedhléwnm eAteoNiss) |

(B‘ﬁad%&ﬂgg% Su@f astRE1E het agy, qfisf he. LANS éa%e hﬁa@@%ﬁh Yhe

moni t or e conventional techniques an
radioisotgpf yshgdle f@@wwss qepesthedninl Gurivat Protogels atlemzunde&se Noluandl and 2,
Coligen &‘%m(msﬁs Bl ekl iAer{ ARk, RidwORIRS NWER S Wubd) $4Q80n n[?@g{dcl%loactlvny
practice. Factors for consideration in this co
can be meprureddsing Fantlaren ountiie. di sor der being treated, the
BRI opddb R 1aPBETRE 28tk SR BES ‘éeurcgﬂﬁﬁn gﬂeia‘f@sfé"rl fluorescein and its
condition of the individual patient, the cause of the
derivativgy, shndamine apdis deriyasives desy’; Lisvaninss piyfseeryihimend Tenes Red are available.
The fluof¥BdeiOdbedf cad B8 LG Shicatd @O anthb® &%@ﬁjé%lsdhﬂg;[ué)sfdlsclosed in Current
adm ni stration, and other factors known to nedical
Pmmwlﬁ PR FeTe forexemplerElpsee e ranbe gramgSied Ynedyiormeter.
©f ViritRrs afivlyla Qestrhie 14p61s arktilviliable QR T . SWhtbnt B ﬂ@)ﬁef@%%vmés a

uch considerations, and is.the m ni mum anount
review ofsomeaf thege. 7816ﬁP@@@rgﬁnef%}maﬁaw%St@he%walta#eavonapf&rescégg@gemc

substrateﬁﬁhlﬂl A hd ﬁfeasu?eh%mﬂgl {'drfbﬁﬂt\éclﬂﬁﬁl@s Fof exB@ple B edz§me may catalyze a color
tional | nFIated with one or nore agents

change 324 b, DO HRectEPpioBSETct oA etaal ty fzyme may
alter the ﬂuk&sicem:e or a_H&ﬁnl&ifnfrﬁ&Emdé%f R tratef TeShifidueOtoh GlianAf@iptahange in

S on t t of antibod sent in the
s PR b TR A PO PSSR LR iy
chemicalotdveion fuﬁhhzgrr tBﬂﬂdnﬁCl@S‘@ﬂlCﬂb&ﬁMﬁ meIhﬂé:Huﬁﬁf,ea Qﬁﬁﬂ_ﬁlﬂinbiaﬁeter, for
osa es and mni stratiaon .
exampief G o (o B R Gr A BORE: Bl o1 7 BRIt 15wl dpciterases
(e.g., flreﬂ}eluhmrae aﬁd:waeteﬁﬂpuhoﬂyﬁ@b dioss Fgent. Nd81187,836) Muciferin, 2,3-
a nent of a di sease or, di

d
anyarorf B 2horph o LB e eGP oR G S Bt peroridas
(HRPO), rﬁwlwhommbbe B’-@a]ﬁ&é@dﬁs@tg&ﬁoamﬂd&e {@zhies 20100 ox1dases (e.g.,

ancse ST SRR, E9YF R0 RO SR st

as uricase md)ianmtne@md@ie) tdeepérokidave) migiopereidase, dnt ﬂleﬂﬂtﬁﬂ%ﬁhxﬁﬁues for

o SRS B SRR 25 LB Dbt i

of Enzym%MtilioﬂﬁCbn]ﬁlgaltdﬁtf@ uoeini Enaehalmrin@adsy, in Mbhdistin Ehk'?ﬁf (ed I. Langone
sl S, L.N ent, tunor growt nh;

& H. Van %} o SPIRPEY g%‘ﬁé{%g&@nﬁye%he or nore 019 t he
mnmhsnsemﬁﬁ@mbaimcombﬁﬂatlbmn@mpﬁf examlet he extent the
drug nmay prevent growh and/or kill existing cancer
cells, it may be cytostatig,and/or cytotoxic. In sone
enbodi nents, a conposition of this invention can be
used to prevent the onset or reoccurrence of the
di sease or disorder in a subject or nmanmal . The
anti bodi es of the invention may be used as affinity
purlflcatlon agents. In thls process, t he antlbodles

o o S s o ~
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known in the art. The immobilized antibody is
contacted with a sanple containing the antigen to be
woroaTiosedo and thereafter the support i S washedCnusknos/043516

o SUL T 20 reane S \
. §(1ﬁ#%§sﬁ}gfiigﬁig %g&ﬁ g}%@g v\é:fglhgdr(g%en epefo ? %%E?ﬁsﬁhtje wkﬁte'm the
hydrogen péibiilfizise dmdiﬁbﬂ Ldyeipseciisariielg. Ioﬁﬁbﬂ(’jlenylﬂﬁ[dlmrﬂunﬁﬁ(@i’m ot 3, b(gldsgf
Fi nal |. t.he svvase wi th anot her suitable
tetrameth)éb?’?/zé‘lﬁ%/e hygff’(?hl%ﬂgéowa ‘ne buffer, pH 5.0, that will
6h)) Eﬂ]l&ﬁﬁ@pﬁd@ﬁla&@é (AP with pﬂrml\hﬂn@ha:wﬂ phwplyate aFlvhrogegdniogbssrste; and
(11Z)S%§ ?actlgg\égsgt( g)nG%H \? ¢ (r)orrtfoe erlillrg glisbﬁr%t% E]e d? gﬁﬁeﬁﬁ- -D-
galactos1da§e) bfﬂt&ﬁ@hlelsﬁbsﬁ‘ﬂe cmfethyhmmlelhﬁaryltﬁ Egabkstomdase ser um For
NBléle g%z %rc?ngfrgeﬁsu s%a ee?cg)rgl 1n% ons ta{/ Bg% '\éj %Qée%ﬂllla 1n\%é Art For a

e noi e Mer ous a el's
generalreareer oA vieekd, a&H@SWw@thm,Z'Eﬁeh@eméﬂéN 980gr ouped into the

I?E!tt:{n?e\:%n 2@% la%%heggll;eéﬁ% gﬁu%%c?ﬁgﬂg ﬁ{ %g&lgﬁ? i 'glﬁes< fl Q%xsﬁlaﬁll be aware

of variousnkdhhigubefor adlieving dtio Per cxsiplg, thm@tlb@dyman QQIGEIJ%@Q@: with bigtin and any

of the threérohr%rcr teeg%ne:rg I%E 10% ?sgléeﬂtmlggrggwl &y Yl%étg(:ﬁgﬁlé %’Vléﬁﬁ hr Jice versa.
Biotin binde sdtectieywtoriidip ardiilys, tho]rabféxanlpﬂ c@nﬂg@;ec} widh @Qéll‘tlt\?ﬂl’ Wy thig ppdirect
manner. @ ernngveslu r e?cqlilesvlge ugccfl %ﬁéa 16 df% 1565y th ﬁg ant(ﬂ;&iy the antibody is

uores S such as rare eart chel at es .
conjugate(iemhcapsmaﬂ’lhalbtai @tge digonin) 4nd woe efsbediffergpidynes of labels mentioned above is

conjugat 1{hva%ta}1t\{ %§%ﬁl{ J}lﬂg&ﬁ' ﬂ ?I ﬁﬁddl%&& H8bd ?Whﬂ@ $dirfl@ Q&ijl!klﬁagc.)n of the

coer yt n and Texas ed are avail
labelwithﬁhearﬁibudljr@@(bemhlftva@)el s can be conjugated to the

Irggﬁoltﬁ%p b&ﬁﬁl&g of 1€ nﬁt/&ﬁﬁaﬂ 'tﬂé’zﬁnﬁb&ﬁﬁﬁé&%ﬁ He 1aBel&e) b presence

rotocols in [nmuno : CB for exanple.
thereof c#f hgaleestednties %]abﬁlﬁﬁ@nﬂhf%ﬂﬁwhf bends & theansibe®uor i met er .

'[(E}g ént%%ﬁfe? Uﬁhﬁ%@%ﬂﬁn&'ﬂgéﬁ hAL R oSS it kaoka dsafyneettiagsuch as

149 ‘provi des a revi ew qof sone of Zol
competitiyibinding Fisaysefhzaphand dshrest RIdYich A6y 2L ImINIIRRIf§ RiLgion assays. Zola,

Monoclofil %ﬁ{tﬁga‘zeg NA Wankd1f PJEE}Q&BQ?E 1197-3S&IR@EPRssyhE cl9span be

Gompgire RSy B GO B FPodied HORT A e st

sample a}MHIZQ l?or%mu%emﬁ?@%e%@m%@ﬁ%f ERBB@. OB tafoGloF ¥ntigen in the test sample
Alternativ the enzyne_ nay alter the fl uore

is inversely prepestiPRal i thesBEY sBRIhRaLhpERsLowd t?&t?ﬁﬁ‘?‘lfabe& fgfpeiitate

deterrmnﬂl%@ﬁétdnto\'lhp& sfin@R@ MG etdinek b @SB &iﬁlbedlazf @néiﬁBjCire bedlubilized before
ove. The chem | um nescent, supstr

or after the] OERPHiANe 3 thif thecapaadasanaly ey oo LRI B iy
convemehﬂ%‘ﬁﬁb iﬁ Parhted erJtﬁtthé/&H]glﬂzi}d Qrﬂlhnb@zd’l@lﬁswi(’jeﬁﬂm(lmsmmg a
cheni | um nanet er or . exa or on
o bicb SRR 57 O B A PSRBT PR gt ittt
1mmuno% ié']jéﬁﬁ)n: éffébft@?:&&@l& préteif) to bef deteefed.y In mdmclaaseayauhel test sample
acterl a uclLrera

at ent
e oy S e TS st s
antibody GR{2Y & (A€ BRAHE, thikTEAGR anfsohkledmse pauaimphs:. Sy & r@8i BhNo.

4,376, 115 Eléqxslgggrglgqnéggg?gaej it Eﬁétﬁgl | n%g QQt%%@q%%@% moiet gc(gﬁect saéldwmh assays)

or may b@ ﬂe@@%&ﬁls{t@ aﬁ antl-ﬁlluhtﬁﬁgleblﬂim adidisdy tlgalsdabeles evith xidetagahle moiety

I rh h r n L
e g o P PSR s PG BE e
detectable MiQP RIQehLage, m cr oper oxi dase, and the |ike.
Techni ques for, conj t| n enz gt t| bodlae%eg  dded in
RSB PBRE oIS (U We SBEPE Y PF BT oriBesnsacy e Hpfeg
paraffin %(ﬁﬁ@ﬂ@\hﬂh‘&rbré%@rvﬁﬁé)éﬁﬁh aA\Rdrinblag for Erampplgat es for use in
Enzyne | mmunoassay, in Methods in Enzym (ed J.

Langone &H. Van Vunaki s), Academ c press, New York
73:147- 166.
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Exanpl es of enzyme-substrate conbi nations include, for
exanpl e: wi t h hydrogen peroxi dase as a substrate,
\V@h@MﬁBﬂﬂbhe hydr ogen peroxi dase oxi di zes a dyeCT/US2006/043516

r, By ntdpophenyl ene di am ne
e e B R Bt SRONE R BT B kgl o abeled
with a rad(dnhc)hd@ kdﬁaﬁ i Bmptos Maoatas'e1, CAPTP vi 3) opadge dd that dphengﬂcan be
phosphate as chronogenic substrate; and (iii)
locahZEdbilfIBlg‘Q}“&%%CH’élP%‘é%@ (b-D-Gal) with a chronpgenic
InSdHR Shbadiedta ﬁethocpoﬂﬁeieétﬁighmw in a biolgidabaimpki (elg.stgsueblood, sera,
spinal ﬂulrgl) %?a&ggpggd%éqsggg : at rmt r%fla ﬁxg?teelg lﬁtécﬁ%% in an, ant lgody of this

invention &Rk WA IbR AR aﬁsérvﬁigalhd @bJNRHlQmﬁHYtldy @owldi tb ﬂ&d\IRH”l m the sample or

art. For a ener h .see U,
determmmg)gle a@ow 8 grgnt ﬁ'E.PL cE gm]] e salfnﬁ e. anaggtﬂé
embodimédd i th&Rdd of deeétjng@arredn ﬁ\fb‘lﬂ:)ibct dﬁ)ﬁlp&ﬁﬁslt]hmds;p of athmeinsilerihg gdantlbody of
artisan will he

this invengjemp, jodlig sﬁlajeftiﬁn obsigbvrmgép(eg%\i\@{liltaﬁl bct>dS( %‘%; %iea 1 in the subject or
determinif©thie U815 df Wik biti-NRO1 amibadobaang todfRR hie thehwubjectle. gahjlman mouse,

categories of | abels nentioned above can be conjugated
rabbit, rate£tth “avi din, or vice versa. Biotin binds selectively

to avidin and thus, the | abel can be conjugated wth
DiagnostidKitant i body in this indirect manner. Alternatively,
to achi eve indirect conju ation of the Iabil with t

ARG CoRTFRIeRiR B BEpOIE At B BT S I n K e

packagedh,%ﬁlbﬁgu&neof Feagerfld ﬁ%d&):mﬁﬁkﬁ 2@1dent® tvith e tradtiohefoe pdrfoiyipe the
| abel s nentjoned. a

0 S con at.ed
dsgrosigee st st ton el i et ok Wt B o e
cofactorsT Sred b Ak ERSne CaR) :U@laittaw’pr@flrsbmhlblaﬁlehdw thchddtd@&lble chromophore

|bo can hi eved t f t
o TuoropRdaiR PO, AR AREIBOy  SEH B °f SATAR. DOlee P Dock
buffer or BfsRRATES aid e B, Thafcldige dadietd efdhelsitiogs reagesth elap be varied widely to

provide fg?golp%glgr tilcglg gl?ﬁtg)lui%hg gitpé %ﬁgteﬁjg))”%ﬁi‘ sgbosg%ﬁtlalgr dpptl%nrge tlpe sgﬁs?t‘r:\qty of the
assay. Pﬁ'ﬁ&ﬂéﬂyﬂﬁb agentStgybegpoidedipe ﬁnytpbwéerblum@ﬂlm gy(mb@gylsmcludmg

exmplent? ﬁ?ﬁ‘t?ﬁ 8B aggthbt?@é{lﬁ B’f?@ag gé/a\{l%ent ?ollltlo%)ﬁ%;g %Hﬂg a,}glpa Ppnate concentration.

Anti bodi es: A Manual of Technlques pp. 147- 158 (CRC
Articles bf Magufattoge 1987). Conpetitive binding assays rely on

the ability of a |abel ed stan to co ete.

oo b PR 5 OB R VP PR S B ESUH vt o
the treatfRdnt 8fkhé Qﬁ&ﬁers dberisyaabse 1siifr0\atﬁﬁdl gae aﬁuﬁletoh aaindsdurs enirises

is inversely proportion t he t of . st andard
s conserae i S P DB S AP e oo

The cont8i@k:8 kXl B REmbdBoR ﬁ@b&ﬁﬁty sffmfdrandacitastohat oﬂ;&:[stméﬂwbontmda holds

the anti bodi es general | Iub|I|ze
a compogjfionayhiclyis eﬁ?ﬁ?ﬁ%? riegs t (fo’[‘cﬁté?n a(naénag th%eoaa i acgesg pSit (for example
the contzibR ¥ B bi@trav@hEuskRelutich Bag of :hﬁa]alrabm@ adtogger Ipmyceable by a hypodermic
convenlﬁntly be separated. fro a %hgxfmnorm

injectiongiged1e), Ihe AGHYR AgeBHithy GIBAIRE. assays I'nvo 5fQsinted with,
the contdiRt® idd§c@te® that the canifokiioglis @sed faaﬁalaumhabcbrﬂnmh obchtvchen §he article of

manufac&reg{nfé; ﬁlr %toe'@?gg{] Teoglg (c::o 9 reté cé)rg%rasvagcalﬁgﬁrgagclg}%tm% ch g)tatble buffer,
such as SHOHMbE-bAfTakY Zfink,Rif@pdbiyn and dexsoseasiniido dymehfugheriiglude other

I rohi I i zed on a solid su d th e f
materialg desrpe %ﬂ??ﬁ%‘&?ﬂﬁfaﬁ%}@ usE S@R@’"&H’i dP‘i?‘kdéng PR % f%f?’r%%“emsafﬂ‘"‘s’
needles, 'sﬂ“ 4 BhEpdcidoB Brshrdd WittCiastuL tons fdees. €. g. U S. Pat NO
4,376,110. The second anti body may |tself be | abel ed
Mﬁth a detectable noiety (direct sandwi ch assays) or
may be neasured using an antiimunogl obul i n anti body

that is |abeled with a detectable noiety
43
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(indirect sandwi ch assay). For exanple, one type of
sandwi ch assay is an ELI SA assay, in which case the
wdeiEosedsbe noiety is an enzyne. For PCT/US2006/043516

1 5 t he
K ﬂ%@w@%ﬁhﬁg@@s@g g{e’ Eleccjl d‘lée el§r Ponﬁlésrtrgléqpé npqac@igg ?fbt %Es%ﬁtjlﬁ\%ﬁtlon and
are not prpmd&tehfy\/\myl of imseigch. he fiselowkes nf alf patent and scientific literatures cited herein

o e SEERBERAB] B ARy L0 VP S paontle

|onucI|de (such as 111|n 99Tc, 14C, 1311, 1251,
Ezgﬁﬂgggr 32P or 35S) or a dye so that the tunor can be
Exampld 10 dadniegidn oS Anti-NRBhAad#odies | ogr aphy. |1 n one
enbodi nent, a nmethod of detecting NRPl in a biologica
bl ood, sera, spinal fluid) or a
A“Gkna%gypg§%%ﬁ%ggWo‘iéi %5nple can conprise the step of
&%Ie@Qif krﬁﬂlo&dﬁﬁﬂidv&bﬂd yheQft fordyeferhtiigantibodn livdatis didpiayed on phage or

I R SR R M T R —
hybndorﬁah&:hﬂdilbgmsl\ﬁﬁiat ﬂlﬁj{ hﬂé@&}d sblﬂddﬁfﬁk geﬁerﬁdfﬂgl crdstispiebies ﬁlacm:lnd antfipdies,
because @@bzil&ytrm glrbtrbﬂﬁ? FC§18g aléq,]sgreg{ng% wq]faoué gﬁ]uht O%Pcetlrog 0 1mr%une "bi&ance. Smith
(1985) S@#ick by 16413171 Bsadbiry @nd Marks (Z!)Otlhklnﬁmbprtthm @90:29-49.
observing the anti-NRPl antibody bound to the NRPl in
Th lgenegilihjve ofpesoof combiantotialiantbotiy Bbranwhate iwkn déveloper, HisthiRPished by
the sourc&gﬁgcgergo?/rssb glﬂ)tstqlbrar%es B P({at | e ‘ﬂaglra?]’gg{tlggéy}%&?argwhﬁﬂ %rlhe natural
repertoue)sfas denved f(emtsedlvdrsh.e whdre th@@ynes fis inreageRd%e pf ininpupe PFIHIS (fmm naive or
ovi.d , ;
L
technology) suches ﬁbnsnmmgr stehre dgplay ﬁl&lgmatgrahgglaydles\m@qdlg hpypamultiple frameworks,
which to?gﬁeir QJ le (ﬂﬂ@ s%&iue cf!s ﬁa'gaéﬂﬁﬁﬁatlotnl%? llg‘lttzhé% Yda heavy chain made
e SU Sstrates an CtOTS require y
up the digersityraé thedibpry. The szﬁa@thfahléarp detengrings thapeifemapeanf |ﬂefé§3fﬁlﬂﬁ%smce the
repertougsea%gﬁt Jézﬁtl %ég ﬁ{m%qg)%:f Eizd. IIH(Q 8&1&1@9& Rorary! &h BAGhSIHAY, is a new

S nmay such as stabilizers
branch o litfreu vdhexeghegliversity ¢ anwmﬂ élaﬂtamo thedibsarp with synphetip HNtAh gingle or

multiple Eﬂaﬁ@wwi@%v@ ﬁ%fgtukéﬁelﬁmgﬁtfﬁmgvofm%ré@ ltheddbrck SRAAE BiversifB¥lely

ovide for concentrations in
depends g thgtdpgsnerady of h@the@a desighedch cepats ShehterseI GRR lopps: Rpth éhe

d1ver31tytcig§ Shghd 511290? the qﬁ%rah@@ar@&%ﬁ:)ﬂ foR@E hblﬁﬂll p%ffbﬁfnan&eh @hich can be

reagent s rovi ers,

measure. o R Rinizeet (16 MEPOUF g A e DS KEed e o, GO es i

296:57-88 SHheef BN (@@8?})%&«’;\@&%@9& i@t £05:AYT-BE52t REHARPERRi9BYE Biol
concentration. Articles of Manufacture In another

Chem 27488t @3- of the invention, an article of manufacture
contai ning materials useful foraihe [ r eat ment

By Bypdnsing Syeletie det e BioYl RS PRl pTRigns "Yﬁ]é‘n t"lalé‘?bﬁeeqﬁf’“’y chain

complen'ﬁﬁﬁfy%ﬁeﬁﬁﬁn@%%ﬂs%@ﬁR@ CY: all ﬂ@élo@é&h ];ihalgea&lqilayed synthetic antibody
Sui t abl e contai ners |nclude for e

library byilizgng singlpip g Gamapy it Rl %‘H‘t é%@é‘srﬁa{‘{ﬁl et

338: 299f3@0 m%@ etf dl. EFEOOQ) Y Bl Bloy 340k 10m8Y @3} hifer at,mmaasz) BratiNcad Sci U S A
contai ner holds a co

59:4285 R0 RS/ T e Wt SRERE SO PP T ey B0 (502 and sed

tailored 83dBhd th Enid FRSTRA rdtvefsitp bbsXBdT Hntah anmmgwbﬁm IeB Yt 0&2004) J
an i ntravenous sol ution bag or a v

h t
T Tefeds 2B4-4130172a WYMo VA oK PRl BPeH 8 reaspin Ot afity

and funéﬁ@ltl bﬂ’c%n@&leaﬂﬁbddfés 1#i8hes ABRRRAHINO Th libSary Besigaan b@&lamrab'fd‘iﬁ generatmg
abel on, or associated with, the contai r i ndi ca

FanctiongBEbaHa OF S0 SMEacD fres SRerefto N e Faa Py oF tmaIcsides for
oligonutREE {yh@BsiOnaGIBPIhE Gbilith6 irdfehdeGhfinddcid diversity without increasing DNA
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manuf acture may further conprise a second contai ner
conprising a pharmaceutically-accept abI e buffer, such
weaohsephat e- buf f er ed saline, Ringer's sol uti aaramseboc/043516

divelis: ﬂ@%‘e&g #%j.ﬁgzigig%gjﬁo | bf; it cfég:grlﬂsg:%léédg‘%reﬂld gh&kiﬁl‘?ﬁe highly variable

positions i (CORID® ek furtheCdivetsified, einbeCDRUY adCDRIL3 feemithe inner sphere of the
filters, need ri ackage inserts with
an“gen'blpﬁi\‘gg W?CMIMHJII' @?995}/&4?[}9@} %ﬁg?;,% ltiy ! ! fnpl s;:I |

%d merely to illustrate the practice of the
Materials; 4nvent| on and are not provided by way of

tion.. The d | a ures a affland 12
Tﬁ%@‘@ alwé’ lllbfafyeﬁe’élp R 5638{1 é’?ﬁ 3 Iﬁpaltfg n]té3><pr essly o0
generated uBi@® 6]mhﬁﬂ®dde—dhrdcted Inmt@anasrs on yhigymrcaf\@ﬁ 8vé avith EXAW_OE‘SO“ CDR-

H3 and d@ngrgg)&‘r%eﬁﬂ%?n tﬁﬁ Surfac s %%ci%% bt %QSLa(%I%étﬁ (2004) J Mol Biol

340:10734169) CRlege&th@ldyBcbhb’rames WdreccmstructedmslggKeml@t TRgSeARYS %B@/i as
descnbedt(gbr a 813 1§25%";} p‘z’{yﬁrg?é’&%ﬁrw %RL C%m’é%f Ragher

advant agés o hese
ollgonuclbdtidéﬁi‘emgmd tamrodep alu@dion@t d@rﬁi@fégﬁed @iteg fin ﬁQBTI—I?’dHI]nﬁZ and H3 and

repair CD&;{é}%Ethlf § c%il r?si?lg%l “ii“tt%%glf%ﬁlste rehctiofd 1(‘]01% I:)Nzgjr':\%/%r glgﬁttgfsporated into E. coli
$S320 celeCaols eclibhp eydeadribedy(Sidhu\et 8lr @088).ect i on and screeni ng

w t hout the introduction of inmune tolerance. Smth
Results (1985) Sci ence 228:1315-1317; Bradbury and Marks

(2004) J Inmmunol Methods 290:29-49. In general, two

Thy i&’éEVb fibrexyrdescribectieraitiliaed T Biasgeptind riemeg & Lingpy 2 Ybpveroup

framework 2y {elseﬁ @%r(éhe W ﬂnlagg ghén aek Mn gﬂ?ﬁvnst@&ﬁgﬁgy Wi SeRReklisghb @S express

raries t ate are "natural " anti body .
well in E| dobir adivéaichwin repidlyde comvertaditourfall length dgG that e@gregsgs yelbin mammalian

cells. Le%]%%\{ gz?oi)%%ér{tg?oé gh(?’ %7?' 1093; CMAEF & of. b1©9®)%3§N@cﬁAma$‘éﬁ@8A 80:4285-

romna ve or_immunjzed

4289. THeuireanienvee émpiayeﬂ on dheaphaee e Es A RBICYEED Gr0R0P B ‘?&H‘é&%sed to the
phage cold Ip%(%lﬁ%”:’ js p\{lfe%t i _rp?@ % ih€d0 @ RE¥ase HdGBpaast hinbiag aff@ities to

east he natural anti bodi es .usual Ib,va1 tt] ve
immobiliged anngdnealfdrtmpémmgve fhpresoverbefd iR &F lowr affnity B

sequences and the reconbi nati on of \geg 3{1 tnined in
Tressroidl petsatiah binses Eberitgd fraw thy NIpegipg- dslfl & 768?%\1?%7 m%%“
the light F’ﬂaé‘? of e V12 ﬁbxlafyb&ﬁiﬁéﬁs@ﬁiaﬁﬁdm dBR séqhachs?\K/érS fnfadieed ﬁnio thévemplate for
raries since the repertoires | gelggeroas V#%§mnoa01ds
the VH/¥Ihlbramyh €°¥$W%PPR§FSZ®GS g15 deterpp Y. 88 e‘"rt - (Al o110
existing ﬁtrﬁﬁﬁﬂ R@RG, anfiSodes NEME f6PcABnsPprevibilyBdryploylee inethé heavy chain of the

diversity i s designed and built intp the Ilbra
VH libragy e Buepesisan AP S W e e coReind slkgto
sequenced IGEDIEAN a8d COREIS. TASEIMSESu CIDR @é’(:ytencbshtePISﬁ:ut themostt ptelvalent amino
d

ner.

acid in eg:}l\r;gagér; ZCQSBPJH%‘ !aég ﬁ%glg%%o@? tn egge(n%gcog?lvgﬁl thus Efﬁferal stop codons
were plakézm 813 t8Hshre hnletlaiayzeﬁlsbdy;/cmﬁs from tieribrarkewsie zleffemht frore each other.
Xu et al mqr(:)}]lr;;@;?mgr?g 3%§;E$%e%§o}éet 9 211%51%4 ?oHFelngusQﬁfl{ %eg%ces%as expected to
allow pa?cﬁﬁl bR SafRuNaothl eipdECDR bira thapged) Krimpixplayet andlto remain
oot e L B S RSPy i
of functibdal ?@ge dntBo@®/ c16426 M B Hork82 TBe LBRIBqueRyes nsedl vedURIBHGL for CDR-L1

(pos1t1ow2§ﬁ,3§t6:ﬂ%§%\§grlr§é]tﬁi 2&(&13}%&%/ ﬁ(ﬂ#ﬁ%?giﬁg fob 8E|Rt ]i’so@gsmons 91-96),
FTESS YoNIR k& CORLAT {folitiS@t9r35), Rind BISESGIGSTY fOOCBRIH? (pesitiant 5@58), and

d | d h di spl nt het t i body
PXX %%ﬁoaagﬁﬁgﬁgéoqﬂ%ﬂ?gﬁgﬁﬁg&éb%ﬁwe. oo R AR e e
prevalen%é Qﬂécl%osﬁibn in(h2@ad hntibotyiah isRisolsh@38n298e B10; Lee et al .

JMbl Biol 340:1073-1093; Carter et al. (1992)
Proc NatIAcad Sci USA 45
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89:4285-4289. This "VH library" was displayed as a

bi val ent anti gen-bi ndi ng fragnent (Fab'2) and used
woabldmsedo codons to mimc the natural diversitPCT/US2006/043516

observed i n human i mmunogl obulin. Lee et al. (2004) J

| mmunol Met hods 284: 119-132. Wiile the VH Iibrary has

perforne S _nea ed, b 4 LV h
ORI bR RSB e ¢ Dl P on e v
solvent exjf)d%ufel aBd/ar aspetesty gigh ®aﬁabimy aiamgrmbiraé ant'rbogpmummsngosu}ons chosen
unctionpal. anti es 0 i
for m“tag‘?nﬁil%?"@s.t{; ‘Ih’ﬁﬁ%tyllgag &t mgvéﬂcf‘ abr P ahowna}g #5@?? nl-tog Ep?e 9’ CDR-HI,
position 27,28, 30, BOGR\ B3l 00 B4 dreresydﬂ;bin &ﬁh&rﬁfyamreht ‘{I:Wéfldib(qry dtg;lglodegenerate

oligo codogﬁmi?]gé ot n%,\pegi: %%8\/?/ %11 TS crhgl I'Sel 1% IEQC ingééfp&rbs%?ﬁ't \glrg g}o?]t prevalent
amino acid¥edudd Be fefiesehited)Hoy exaaipledh ICORpIA$ ([toslgntsm);se@mepggsewé alout 50% of
natural dqermté:] S%glﬂ%lléi\?/lger iftnrtuﬁlgﬁ%?ﬁ IQIQ églrlﬁ?ggl Elg AR 3. S%)H'Btﬁep .§mmo

site. Man et
acids exceplSRibjne WubhseBi ol 217:133-151. Mat er ials and Met hods
The VH VL nave library tenplate with consensus CDR- L]
CDR23 and3’DR-HB f@mche d;dﬁtewafghcggﬁgmablg@ngj giferpgd therefore show the highest
frequencyﬁ)\f/@%%(%]1l1'I g‘l(l)n ac% in gt{uc{ura?lgg;ggwmaﬁti%%g;ﬁﬁlg P:Q@sg@mtﬁia et al. (1989)

ns on |s | ayi
Nature 340i87 21885t Fiye wsidick & @Rﬂé(ﬁ@@l@ﬂ) Witigthp a@h@fi Y"éﬁh‘g ere randomized.

Overall C@%rl% gﬁe m?slr 81%%{(53’6% m%l,rms Q)EQ ée séMtheBirﬁlstr%Qe ati’eﬁzgké%ﬁmponent

braries re constructed using
of the dlv&mbkmlnamul ag@n@sa Kot Ralis £2000 ke B it R et @} (13p3) Proteins

16:1-7. Tlgujs%% ]s&b M t‘“%l Qx?ere':é%ﬁ Rlea 34 dgf?etr’eni-éﬂin%ﬁﬁhsa/agﬁﬁgthne9 af20

geni C I gonuc eotl des desi gne to Lntr
amino acnchu mmbmg thetse subdibrasics eavetiappraxamately 9¢%rl ERR-H lenat-izvaéﬁac’n m

natural anl_ﬁocﬁ{kd O[lg&?klﬁot%nb&ﬁ GBrRAARGS synTﬂéﬁzJﬂlﬁsﬁig @fifasle&ide codons. This

wer e el ectrop orat(% nto E. .col h
enabled usmsllsc@lldt%CY§tem@(Iaf@é¢ FBR-HRPsangda beqshietFls cEetifie-dyrosipe and serine,

the most 5&9{? dmﬁ*ﬁ%ﬁibbﬁ ) Q\/IWet\él:l idda5 ang! BRETIT Ied 5 helodon X7, 2

e Herceptin derived VLkaP
inucleotdSUYrS phE 1S emiticcas, besiher B SREOVAN T K7 8?%3 of the remaining

amino acif k&'&g&@&eﬂ%@ &ds 230 chéh fkitibh RYCHRIHS (@Borbiival (ﬁrclﬂaﬁdsm dex, all
expr ess in E. coli, and which can.ra |d|¥ ;
trinucleoidss wrtpiet Difgerent FW@lnqt@ﬁb?fﬁn?‘ﬁéofl‘gﬁtwew ‘?}%Fﬁd pPRtions ©

CDR- Hl%q%l073 108&% lslﬁ)(v:vghﬁ Fatit ahd Sﬁ%%&htaﬂ'ﬁ&ble IBCﬁloln; X1 to X6 have a high
rter_et a r.oc c
S SR SR R ke 10%

percentaggQAs@me 4y@sine, apglycinerfid bes
tyrosine, R8I oSifha%e Bs288%b glyaine s }E@b9 (Z%abromﬂf) glyymben Sagne and X6 has

tsed to the hage co rotein P3. Th
20% tyroging pY s§3iNSAd 8° VHGnash %oplﬁ%ﬁ“d‘bé%‘% &2 Rgimg %éaf’%aﬁ% By °Xéma‘ely 10"
variants @ffldy@it i es to i mmbilized antigens and help to inprove

the recovery of rare or lowaffinity phage anti body
clones To avoi.d potential biases inherited fromthe
Herceptin(r)-derived CDR sequences nmai ntained in the
light chain of the VH |ibrary, consensus kappa | CDR
sequences were introduced into the tenplate for the
VH VL |ibrary. Consensus CDR residues are determ ned
by selecting the nost preval ent anmi no aci ds existing
in natural human anti bodi es. The stop codons,
previously enployed in the heavy chain of the VH
library to ensure nutagenesis in all 3 CDRs, were
simlarly replaced with consensus subgroup D
sequences for CDR-H and CDR H2. The consensus CDR
sequences represent the nost prevalent amno acid in
each position. CDR-H3 plays a domnant role in antigen
recognition, thus several stop codons were placed in
H3 to ensure functional antibody clones fromthe
libraries were different fr¥m each other.




Xu et al. (2000) Imunity 13: 37-45. The presence of
human consensus CDR sequences was expected to all ow
weani7iaéd7y nmut ated variants (not all targeted EDRISA06/043516

iy, d ' ot (A
TRHE R A2 chR Lo CHE TS R Elzdn the emplate
of VH/VIaibrdrke Caskéndut DR edidues are dasintigedttlyeeleating theofiost prevalent amino acids
... _functional e antibody clanes in the library.. :
i 3 BTGP PE 0% kbl Bl s v
position i8 Shod) whichESRkufed fiChfthd Righipas iof appnsxibdels 3§00 MBERENt chain
e i Ly R PR 4 G e

252:6609¢616).t i ons 50-58), and WKXXRPXXMDY for CDR-H3
(positions 95-102, X is a stop codon) as shown in

o
&
-
még'%
-7,
£2

&
Sy

Table |. The preval ence of each position in human
anti bodies is also shown in Table I.Di versity in the
Y : . .

HOA Library vas jntroducod | ot g Gt soiaiaaGbR

posi t | base ei r ol Pesvaleagpmsnaterabind/ or
especial 1y hi g%o\g;igﬂhgbi I iﬂt%%/iqg?rsgnghmﬁmmé?boél% (Fddy
sequences. Positiagns chosenSfor nutagenésis and the
diversity that w9 i ntroducéd are shown 40n Table H For
exanmn CDR-H0 positios 27, 28, 30,5531, 32, 33
and T chose31 to diverSify. For theldvH VL library
desi gn, degenerat3® oligo codons or trinwd eti des were
used to guide theszdi versityLin each posid on so that

t hé nmost preval emd0 am no acGds woul d be 25epr esent ed.
For exanple in CDR-H (posiAion 30), serigne represents
about 5120{? of natuwaml diversfty, so a mixa5ure of

tri ndd?Rdides (X133 that have ca. 52% serdgne and 2. 5%
of other am no acjgds exceptRcystei ne wassused. CDR- H3
and CDR-L3 formtssge center af the antigets binding site
and therefore shoyy t he hi ghgst frequencysdof antigen
contacts in strucgurally kngwn anti body-Znti gen

conpl exes. Chothigg et al. (3%989) Nature £#42: 877-883.

Fi ve ¢18Rildlies in @DR- L3 (Tagle H) with tde hi ghest
variability were gmandom zedp Overall CDR(H3 is the
nost diverse in teggns of |epgth, sequenc® and
structure and 1S gy Key conpgnent of the 4F versity in
natural antibodiegg Xu and fpavis (2000) §4munity
13:37-45; Wi et apg (1993) PBroteins 16:173/. Thus 12
sub-libraries wergyconstrucked with diffggent CDR-H3

| engtdisrM@{ yi ng fspm 9 to 2@ am no aci dssg Conbi ned,
these sub-librarigs cover agproximtely 0% of CDR-H3
l ength variation g1 natural ganti bodies. 22

d i gonucl eoti des gpcodi ng CGPYR-H3 were sysqg hesi zed
using trinucleotige codons. gThis enabl edsgis to easily
del-eteTysterme (ggre 1 m COR H3), and torpoost Tevels
of glycine, tyrosgpe and serine, the nosg4 abundant
residues in CDR-Hg Man etgal. (1991) Jjl Biol
217:133-151. Codoj3,X7, a tripnucl eotide mgture of
about 15.6% each ggrine, tyiosine, and gpycine, wth
3. 1%@aBH3f the Eemaining gino acids exgept

cysteine, was usegsfor eachgposition in - H3
(theoretical calckfations f@r all trinuchgotides

m xture). Differe conbi natd ons of tringel eoti des
were al so used inggel ected @ositions of -H , H2,

Ha, .

Table I, Codons XI to X6 have a high percentage of
serine, tyrosine, or glycine. Xl has 52.5% of serine,
X2 has 52. 5% tyrosi ne, X3 has 10%tyrosine, glycine or
serine, X4 has 28.8%glycine, X5 has 19.2%tyrosine,

gl ycine or serine, and X6 h#k 20% tyrosi ne or serine.
The VH VL anti body phage library was estimted to have
approxi mately 1010 vari ants di spl ayed. Tab&cL
eyfi'Ug&ncetf S 1 , CDR L2, CDR-L3, COR-H and CDR-H2
in the tenplate




of YWML |ibrary. Consensus CDR residues are
determ ned by selecting the nost preval ent am no aci ds
wexiEtosegoi n nat ur al purran anti bodi es. The prevraraseme6/043516
rabit ki (5 JAE Sk FEREHREH oy 1 i é i . ]
o 5 T RSB, TR 9RO Gl oy SO o
positionsahosgmfre rndorhizatpyrio CDReL B CPRIBOEC DR AEand CHRtHTfra listed with

e e
tailored @5@116@&'@961@6(1161)0.8) @DRsnfBpsictds WQORGN@W@C?C@ Yamestires 4fn

. t 0 . _ |.].
R
close to €Dizhtr2h® 9% FInt@BidApR fGOd bthp\datghage] For particolar pospigngall 19
amino ac%itlhg’ut%ysz%gneg e ﬁt%éuc%é ugngatgm?c@eohd%%ogo% rhixfhres %8t HifRfent bias

toward Tyr (Y), Gly (G) and Ser (S).

Design diversity .
CDRs  Positions o . Residues encoded (%) Ngg‘gjrladlg"zgs;ty
Y G S others (-Cys) ge (70
Yo1 TAC 100 - - . 77
MGC - - R/S(50)
Y92 X5 192 192 192 2.5 100
CDR-L3 S93 X1 25 25 525 2.5 100
S94 X6 20 33 20 3.3 100
1.96 NTC .- . FILIV@5) 45
27 TWC 50 - - F(50) 65
T28 ASC - - 50 T(50) 90
S30 ASC - - 50 T(50) 86
CDR-H1 31 X1 25 25 525 25 100
Y32 X2 525 25 25 2.5 100
A33 X7 156 156 156 3.1 100
M34 ATS - L. M/I(50) 67
R50 X3 5 5 3 5 100
S52 X6 20 33 20 33 100
P52a CCT . P(100) 100
X7 156 156 15.6 3.1
CDR-H2 453 X7 156 156 156 3.1 100
G54 RRC _ - 25 DIGINE25) 81
S56 DMT 166 - 166 A/D/N/T(16.6) 81
Y58 DAC 333 - -  DI/N(33.3) 70
95 X4 38 288 338 3.8 100
96 X4 38 288 3.8 38 100
97~100k  (XT)4~15 156 156 156 3.1 08
1001 X7 156 156 15.6 3.1 100
GBT - 333 - AIN333)
CDR-H3 501 TTC T F(100) 89
ATG - . M(100)
101 GAT . D(100) 92
102 TAC 00 - - ) 67
GTC - L V(100)
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29 F 73 30 S 68 CODRRH 3 1 S50 32 Y64 33A22 34 M
46 35 S 34 50 R 17 51 |1 84 52 S 26 52a P 29 CDR-H2 53
w@a 2007/05é476 37 55 G 53 56 S 28 57 T 56 58 Y 32CPBIMIS2006/043516

e CPR HZ e, CDES - VHATLL .,.CDR positions

B. G“’"&"8%"6’3%”‘?%gdefc‘fgr?d%’hdg’_gi’?’é‘ﬁ’“i#ﬁé%{-”z?iﬁ SCOR-H, CDR-H2 and

Materi CDF%— are |isted with consensus residues in the
aenalff"%rlggﬁho Serrpl ate. Designed diversity is either a group

l{ogrg{zesgiiﬁtzgz? 521 GRS Dl L Q1R ARRR NHTALR o @R NP1
R EL O G A no- all ds W t hout cystei ne encoded
constructh {1-61xd) wwegsclakd inté maminelin; edprsssindiesior; Bisl efprcesge jn QRO cells.

Truncate!i Po?rlt%x otf pIﬁPH,eglcﬁ %@Qﬁ?%m@l%, Ry PI@RS%X Hﬁﬁcﬁ@ﬁﬁ@%ﬁé 96 well
each p g

osition was close to or er than 50% of am no
Maxisorgaiinghnbplitesswére coatbdiovernight d 4 wishseget Fgigep@Peg/mllagg were blocked for
ositions, .all, 19 .amin i 1 XY
e oG T S D50 S0 B enn20. T
antibody ghdgh éiberies wirasdded weantlgeyplatés'gd inGibyatef Gyeraight B&T. Ti®)following day
. Desi gn diversi.t . ' '
Ly
eluted witlo30pM HHE] 9d) S09M NAC] f608) minutes anifi penratized with eqqpls(og@)e of 1M Tris

base pH’/%? ﬁeé@ver%g pg’agg W%Q ar§pl§fiegi QrpE E«%pXM %lﬁe cells. ]j:uélllé {'I(e\[&l%g’aueﬂéelection
rounds, incubation of antibody phage with the antigen-coated plates was reduced to 2-3 hours, and the

stringency of plate washing was gradually increased.

Anti-NRPI antibodies binding affinities, specificity and flow cytometry analysis - Phage antibody
ICs, values were determined using competitive phage-binding ELISA as described. Lee et al. (2004) J
Mol Biol 340:1073-1093. Competition curves were fit with a four-parameter non-linear regression curve-
fitting program (Kaleidagraph, Synergy Software) to determine the ICso values which were calculated as
the concentration of antigen in solution binding stage that inhibited 50% of the phage-displayed antibody

from binding to immobilized antigen.

Clones of interest were then reformatted into IgGs by cloning Vi, and Vy region of individual
clones into LPG3 and LPG4 vector respectively (Carter et al. (1992) Proc Natl Acad Sci U S A 89:4285-
4289), transiently expressed in mammalian cells, and purified with protein A columns. For binding
affinity determinations of anti-NRP1 IgGs, Surface Plasmon Resonance (SPR) measurement with a
BIAcore™-3000 instrument was used. Anti-NRP1 IgGs were coupled to activated CM5 biosensor chips
to achieve approximately 500 response units (RU), followed by blocking un-reacted groups with 1M
ethanolamine. For kinetic measurements, two-fold serial dilutions of Neuropilin (0.7 to 500 nM) were
injected in PBST buffer at 25°C with a flow rate of 30ul/min. Association rates (kon) and dissociation
rates (Kog) were calculated using a simple one-to-one Langmuir binding model (BIAcore Evaluation

Software version 3.2). The equilibrium dissociation constant (Kd) was calculated as the ratio kye'Kon.

For binding specificity tests, 10pg/ml of IgGs in PBST buffer was incubated with 2{1g/ml
antigen-coated 96-well Maxisorp plates for at least 1hr, and the plates were washed with PBT buffer.
Bound antibodies were detected with anti-human antibody HRP conjugates, developed with TMB
substrate for approximately 5 minutes, quenched with 1M H3PO,, and read spectrophotometrically at 450

nm.
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F27 TWC 50 - - F(50) 65 T28 ASC - - 50 T(50) 90 S30
ASC - - 50 T(50) 86 CDR-H S31 XI 2.5 2.5 52.5 2.5 100
WORMTNBHER. 5 2.5 2.5 2.5 100 A33 X7 15.6 15.6 PETASH08/043516

o !fF?l d:P(%V ‘ﬁ%@_&% ﬂ """ ﬁW%were ﬁétgchﬁ% fr?iﬁheﬁggs (]%%%uéﬁgskg(@lth cell

dlssocmudxﬁblﬁfeﬂ. 5)1650&15&36 ceﬁls Ives58askat ih PB6 aﬁ@ree‘su&@n@d@n BBY omtanguag 2% Fetal

Bovine SWIB/(FI\‘?C& %%feg ggiils( V%é IBK@§§€W‘§'I\% %E?ﬁk 1:\,3%?13?'“1?0(1168 or control

antibody @ni3-Igt iiBFAC8bufes od 0 f(ﬁBO)ﬂzﬁmﬁesﬁ (28s Ber8 (18n Yaghed g@cegrp_]?_ﬁ@@and

stained 1né%§81lt§1%f5 E%f?l I§E %%) gg 115 %}? z%% fég%clf:é éﬂ&b%’d? oﬂ'ée @or].’é nfnutes.

Following®&oPHS washes; thé/édll@@)erejra&us@&iaed in 200u1EE(A(CX))uf@Qarmcmalm¢ by flow

100 - - - @7 GIC.- - - I . apti bodi
extomerryifACisaisaderob g P AN S SR B TRy
Results and NRPl anti bodies - Human and nuri ne NRPI constructs

(1-641laa) were cloned into manmmual i an expressi on

T)éﬁ%& 95—]’/%]? %u%—hax reg?v%%% iVidu %gpgn\?\}gérl égaleny 1#%%1%9(1 ERHLP Expressed
hNRP1 (d1aznibViicrisiein RigNE@ @6t rowid of mégusmrﬁéuwdrmham ftoat eélgh Hbrltbrary were
ampllfledaarr]lgiik{eﬁg F(gvl%ﬁ%lc htgcc?rlltd rg' nﬁﬂ otf Qelécagrg %Enc@ﬂﬁkﬂf}ﬁc \gllls%gc{ 'mtﬁe antigen, the

e Froomtenperature wt
pooled pmgages Hrb-olosieibad) wiihi £Xoess @ascran( FtBSslamprotr% FBepthe et @uws%parmmg to
en T
mlmrmze t recovery) c1f tp ﬁc gé ig‘lglgﬁ%lg{] g%grotb% fbﬁﬁﬁ Lo%ﬁd Waﬁm@%@g ganﬁ@mly
picked plfagd: bloms Mgrecbaglluated for the ability to specifically bmd to NRP1. Ninety percent of clones

were positive for hNRP1 binding and 40% of positive clones bound both human and murine NRP1.

These phage clones were sequenced, and 10 unique clones were chosen for further
characterization. All bound to both human and murine NRP1 with an ICs, below 70 nM in the phage
ELISA. Clone YW64.3 bound human and murine NRP1 with an ICs, of 0.5 and 3.4 nM, respectively
(Table ). Sequences from the 10 clones reflect the VH/VL library design with variable CDR-H3
lengths and varied changes distributed throughout CDR-H1, H2 and L3 yet some consensus CDR
sequences from the library template are retained. Clones 64.3 and 64.29 have changes in all 4 CDRs and
also have the best binding affinities to both human and murine NRP1 (Table III).
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anti gen-coated plates were washed 10 tinmes with PBT

(PBS with 0.05% T-20),
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respectively (Carter et al.

USA 89: 4285- 4289) .

(1992) Proc Natl Acad Sc
transiently expressed in mamal i an

Clone cells, AFM@Mrifi with protein A columms. For
bl ndIEL of Jﬁ_d;r‘terninations of anti-NRPl 1gGs,

ixﬁ;i Sjﬁigﬁe Pt %HP' Resjonance (SPR) nmeasurenment with a
Ywed 14 DI AGOE et 58090 T nist runent was used. Anti-NRPl 1gGs
YW 64.23 Weka21COUpl Ear=f40 act|i vated CVb bi osensor chips to
Ywés28 achpgve appt&R2mately 500 response units (RU),
YW 64.29 f oP-Phied hy2: g un-reacted groups with IM
gggiﬁﬂ ﬁ@ﬁ?'ﬂ”*“ﬂ”g?or ki netic measurenents, two-fold
YW64$D_E*§5fu|IJwggnb of] Neuropilin (0.7 to 500 nM were
YweassT Miessed 1M gEBST buffer at 25C wth a flow rate of
Yw 1074 3083:20mi n. Associatipn rates (T On) and di ssoci ation

rates (koff) were cal culated using a sinple one-to-one

Langmnui r bi ndi ng nodel
version 3. 2).
(Kd) was cal culated as the rati o kog/ kon-

The e

specificity tests,

i ncubated with 2ng/m antigen-coated 96-wel |
pl ates for at
with PBT buffer.
anti - human anti body HRP conj ugat es,
substrate for approximately 5 m nutes,

| M H3PO4,
cells were detached fromthe tissue culture fl asks
with cell
washed in PBS and re-suspended in PBS containing 2%
Fet al

Bovi ne Serum ( FACS buffer).
with I Qug/m anti-NRPI

(anti-1gE)
were then washed twice in PBS, and stained in FACS
buffer with PE-Fab' 2 goat anti-human 1gG Fc specific

anti body on ice for 30 m nutes.
washes,

| east
Bo

di ssoci ati on buffer.

i n FACS

(Bl Acore Eval uation Software
qgui li brium di ssoci ation const ant

For bi ndi ng
IgGs in PBST buffer was
Maxi sor p
| hr, and the plates were washed
und anti bodi es were detected with
devel oped with TMB
guenched with

| O/ m of

and read spectrophotonetrically at 450 nmIP

D ssoci ated cells were
Cells were incubated

anti bodi es or control antibody
buffer on ice for 30 mnutes. Cells

Fol | owi ng two PBS

the cells were re-suspended in 200mM FACS

buf fer and anal yzed by flow cytonetry (FACS cali ber,

Bent on Di ckenson,
Resul ts

sof t war e.

Mountai n View, CA) using Cell-Quest
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The 12 VHTVL sub-libraries were individually panned
agai nst i mobi lized CHO cell expressed hNRPI
woOabaaksé4R) - Fc protein for the first round of PCT/US2006/043516
h | =0 |u‘ iy
S TR T, RE Mt RS e clone
and all w&e Imappedan theQil afodooieNRIFINRE 1 \osselgstgniiagesantibrslies thak band tor theblb2
sonin BTSSR BRARE AL UL BEREPE Y L s i
baculovinh evipindsgeel lﬁ\ﬁ@lr(bﬁﬁVHlsyas ofl inamatillized angigany @o&mm@é ghivads of selection,
only one u%ltgger clct> %ggg&gl%\?\g%ars g&égtﬁhegfthagwh B?tﬁ hgél%l{ ?‘EIMHX N@P"f k@@'lm 4
bound to shpman dridomiring NHR1dvithan MRt 6 MidrigtnM peheBrge BHSéI (@ Ade D).
were positive for hNRPI binding and 40% of positive
@laoresizarnd stbatdd dntidNRP ] dg1d - HeledtadeantiyRP1 citmessfsorp Rafelll were
reformatt%%% glgc)gﬁlﬂﬁéé{lgﬁ% ?&E%@F gx 204 it e U nd ﬂ&ﬁfoy\ﬁlﬁﬁer characterization.
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The anti-hRPh phzpe dntibadies & W andi ¥WM10T boaabspieeifieally Fohumnjapd ppgne NRP1

and did IBP@E(? to"_ﬂ'u m@zgr PH%EW éirﬁB?Eéﬁ%r YRR @1%?@1”&01? 6f tNE\)Ether eight-

respectively (Tab
phage anfi)dies s@m@mue@r fpasificith eerfecvemi@smn Efspra@ge, trwaob#WWWM 3and

I n 1 86t
i A8 NGB e LA R e imaniveac o

YW64.3 W@ﬁ 4 brendhuepRNEEY wéth@dsl of Ogiand ReM aspyedlray mughpNBE b with 2
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al so have best bindin |n|t|e

antigen, FACH emq&ysmmmnwaadm} wmfeedrwq aljopgBpcio fei I high express hNRP1
endogen&ﬂl}ggg Ye4)3 2h@ frveddt ia-sNRR] in 3MutPagdi es. onl y CDR am no
ci'd Sequences at random zed positions of 11 different
phage clones initially identified fromVHIVL |ibrary
CAffn@'ﬁgﬁmofJﬁlﬁNRﬁ’ﬂhﬁhwm as | C50 val ues to hNRPI and

were nmeasured with conpetitive phage ELI SA P
V87 .4 bewndite theddbi domypin ¢fdothihyapm gndapirtne pERH gyith apRbage ICso of 6 and
-Qﬁatured using human
B8 M, e D e HB iy e wine
NRP1-Hil b2 domain of NRPI and potentially block the binding
of VEGF, we initiated a new panning process using
bacul ovi rus expressed hNRPI (bl b2)-H s as an
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Dbt RSB Ry A For e R0 ekt
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YWL07.4 bound to the bl b2 domain of both human and
murine NRPI with a phage I C50 of 6 and 38 nM
woesp@sed7vel y (Table DT). To i nprove potency i RCYiUS2006/043516

N L LR L QU CRTRE F
blotmylatlfadéllijl\éllalf] 1; dd;tllpbt)ttofTﬁB??Ctaf]og o) afd rﬁdm’lrie(O ‘S'HM(])Yotmylateki &NBRNand 500nM
pper .o

St
non-blothdsqowgetp{mﬂg éy i %g)g b&ngttl]nF ge??ﬂl&ll Pragesa the reaction without
biotinylatS®PRNA! R inélidRlaaY sdrld af BicREbundhadedtindidforncaldtting the enrichment

incorporated in CDR-L3. A soft random zation strategy
of each roygd of ReBBINE-or affinity maturation, which introduced the
nmutation rate of a rOXI t el 0%.at the.sel ect
&S e o By AR T E IR A RS BE G S i LISA was used
to rap1d1y7sQr§|&Qfotl B ﬁlaffmlt&tcme@as @éscﬂlaeae Sidhawcdli (DDA 1 @lohBloti338y298-310.
eot, i

Clones Wiy loprgtio 9354 S05HHES A RBLHE DRPPF! B (R o that n the dbsence of

hNRP1 weRytabsa rorgished thdadRribaops, L1/ L2/ L3, L3/ HL/H2 and
L3/ H3 random zati on, were generated through soft

Results  andom zi ng sel ected residues at positions 28-32 of
CDR-LI, 50 and 53-55 of CDR-L2, 91, 92, 93, 94 and 96
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|ngency as follomr round 2 (5nM
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Igl}ﬂetﬁrg{tr Jﬂd olf @élécﬁg? Iaﬁ ﬂCﬁﬁoﬁl—r}mdoﬁﬁ’iéﬁ GibfhritOwad aned Nglamst

|otrny ate anJ ana zouni vi nonbiotinylated h
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concentrgiogltah&] XAFQLL%%M?FH%@@QG&@QW& ROReRtRbA BYbiciSthtddNRRIP1 was

npetitor at During the sel ection
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to 7 chargeglintfsy mght e CPRp:ghesiens £8 and 3ha GRR A Feaae gﬁh ﬁl%ﬂlmted with
Tyrosine éﬁgg'flst{d%dlggﬂeé@el}p Qhersdspadi@ahy 92,18t and®is i DR 3Bwere more diverse
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(TableI¥).e nutated only 50 percent of the tinme. Gallop et a
994) J Med Chem 37:1233- 1251. For affi
CRIAL Ne LR e TR e
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VEGE-£ Px?n&ﬁn g 9Aﬁﬁ11t(e§ ?@r h'é(ﬁﬁa@ QS hur i NRPE HRIgQY £6kn 00+ tb MmOV @able&/). The
a nlty of . , since it
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surface NRPI (Figure 2B). Table IV. CDR sequences and
Table Vthnlirrggdma‘tifc analysis ¢fipndieNRP Ci0)s at 65°Quﬂ"h¢ bindiyg afifipitiovef@nti-NRP1

IgGs are p urecf1 ())/ncérm %rreg,ga—%itanneE?uﬁm(jgn és—l %?fg% obfiﬁ)sgn gp?h?%p{?ﬁ dilutions of
hNRP1 GdﬁﬂNRPm}Rvm@&rdugb A2 58C €Ses Munrialshad Metiade. Eoch bevsmtenest has an error
of | ndi VI | clone against hNRPI and mNRPl from

in Kd appepisedisly #9540 phage ELI SA were used to compare affinity
i mprovenent with the YWL07.4. Table V. Binding kinetic

armarysts—ot antrdum!1 el 0 _at 2 e DT THILIINRPI

Claaé f i nt+ e anti= \I_E\I"ll) rykanﬂ I(;g/ ;}ﬂlp%l lekz)’ff/lo4 (sY) Kd(ngl\/l)

?iit HSI eg 1 T ZCU .2 O.

Qsensor1@h| p W thsdilutions of hNRP or rrNRng 5
waf;tq)w ng tiw ough at 236C (Seezxhht gri al sgand Met higls) . 1
YW10Eash neasdvdtenent hay an erroe ir Kd 6Bproxi matiely 25% 1.8

YW10/«.62 ne NRF human NRPlI kon/ 1Q5(

Ywmm b 1S1 4koff/10 13 (S 1) 82
) 105(M1 kofflgg 4|(s- 1) Kd(nl\/p 4.3
YWI10FH4. %ﬁq 3 . 1.4
YW1074.87 ;8 1.3 1.270.9 YWg7. 4 [1. 4 2.2013 5 0.4
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YW07.4.18 1.4 2.9 2.1 1.8 1.8 * 1 YW07.4.38 0.84 2.7
3.2 0.94 1.7 1.8 YWO07.4.52 1.3 1.6 1.2 1.4 1.3 0.9
woMOm5e4763 1.6 1.3 0,8 1.8 1.5 0.8 YWO7. 4. 76RCDU$2008/843516

Exahigiad, Szl di sk ek anen Anfocdich 3 1.9 0.77 0. 4The
anti bo sequences_of YW64.3 and YWL07.4.87 are shown

b gafipody sequencey,ef YWE4-3 apd ¥ 9E 04487 AreshesppiniFasirg HrFosthg purpose of

this applidatiér dd fidihé ﬂiﬂbﬂﬁl @@é‘éﬁf)ﬂlcms lof Ai-QRp ?ﬁﬁbod}ﬁ@wﬁ&t OREY.3” and “anti-
act|V|t|es " and "anti- NRPA" are used

NRP*” are sl atﬁaﬂ@%%w angy ‘éWlﬂw.@?” andg'nti-NRE ™ aseresed ptgoehangnelbly.
M 4$ﬂ43 i nt er changeably. Materials and Met hods Cel

ateri dMethodsyvEC, HUAEC, and HWECs were purchased from
Canmbrex and cultured in EGW2 medi um (Canbrex). Cells
i tissue cultures are maintained at 37C in a 5% CO,

HOYh L BRBE s o ed vt i red SN2

medium (E4msbre s Clik aRaltisas RGeS 4 efintdinddt 31a inl £5%ICT,; 458y m@higity
Hmdmk%lQQ?) Cell 90:739-751. Briefly, DRG explants were

| at ed on Ianinin coated 8- chanber slides (Nunc) and
DRGang#z 1zah:H -F12 nmedium with 50ng/ M NG= overni ght
p@"fé’ T4 4 C%’%‘Bfﬁ’s 95% hum dity incubator. Human

3A to was .cl oned,into
COMBR R Lond ot b e Pl TR & el e and
Tessier-lpyigah (@BV)cﬁfaliQOW(i%ﬂﬁJh Erargly, IDRé} qxplaﬁte ware\pmedtonammnmmbhtyd 8-

ur i, NTA .af f
chamber%ﬁﬁ’gsg_@?&g aﬂdrbh Eﬁ%\@?\g lrénlzr?]la?dlgm w1tfg r?g gArély l&gﬂ; eml it a(t)gl} E}ﬁn ad%
CO,, 95%@Hﬁlld1mlltch@t<pr Idmraarrﬁawaghd:héﬁaé\/la- 196 VRETH) Wa«miormd iAo the eukaryotic

expresm&p\%gﬁ?‘ glkl% %&ﬁ% G%M%?R&%%&EA fusmF))ﬁI {a ’f‘b%d ro em w%éatranswntly expressed

resence or
in CHO ¢alls jpieyd pusified bsaNﬁJTe"xvﬁalm @hrvmt%rammaetrmmahaeq@ﬁ@ng ohs Bd to

confirm e rﬂrc;té}n M@lgfé%?a 6§ idb@f)ﬂ}%og&%ogﬁ%&%% hn’eﬁ%b@ hacH e“;[\'tﬂant&ed Sema3A

cones were fixed in sucrose
was addegh 4t h8ngfyplda theprasenst podbdénse ofphibiers.and F?rpdm&ssver@nafpa&@ af 37°C for 30

min to mIagé Joﬁﬁpsé3 Q’omﬁhahﬁﬁgn ;ggjcg-ﬂh \é@rﬁg r@greq&gd f)ﬁg aIYM fSI% Tucrose stained

| uor onount Fi she To pe orn1t |ppocanp

with fhoaé@élllmvab@@ldas%}lewml?mhm gicl:4}iniPBS fweﬁoemd,l and ghen sdshied and mounted
with Flu&hinbﬁrﬁ@} ERRANE pheshzas B@b&c)ﬁmﬁﬁ%&'la? aEyPﬁ\Algl rgr)ﬁsg%ns were

hick slices using a tissSue c

dlssecte%l'@ (FRideEPRS anddoyizentally seqtienedsniodis &9@ liges gping @ fissue ehgpper

(Mcllwa§1§3 qthb QbtRatOfyriN PRIGAHIP S alSdRE flfoi‘nrk@legtbmgéﬁ&l@ oﬂ%@?gcﬁ'ﬁpus using fine
|ants were plated on | am nin coated

mngSte%‘F"rdéFésE"(PHBﬁ &ereeﬂ%ﬁe%eﬂ lewpindicqaied r%éﬁwelmglédes fhawmm cultured in
NeurobaSdll RRUIGARES RSt Kvild 57 (EiR6 Lirk- 'I‘ééﬁnﬁgﬁw Q{Ie‘ﬁg};lﬁ%) 37°C. To induce

overni ght 'at. 37C.. To i nduce col | apse, ants were

collapse,;explamfs Verg infeaiedcwifh qoptrolgr aptirNRPARIIbogiAY Glﬁee/arzl)s,m (egpresence of

mock traf¥édidd) or ISBmAIMraRSES&NCES el dPasikoddd dnalag6d ﬁqmﬁﬁtessﬁ AR
transfected COS cell conditioned nedia for 30 m nutes

Cell migRitiodd§say Cel | migration assay Cell migration assays
were perfornmed using a nodi fi ed Boyden chanber assay

@1k rhigtakien &6aYs were performed using a modified Boyden chamber assay with the 8um
pore size Falcon 24-multiwell insert system (BD Biosciences). The plates were pre-coated with 8 pg/ml
Laminin (Invitrogen) for 16 hrs at 37°C in both the upper and lower chambers. HUVECS (80-90%
confluent) were harvested with trypsin, counted, centrifuged and resuspended in EBM-2 with 0.1% BSA

Cell cul

at a concentration of 5 x 10° cells/ml. 1001 cells were added into the upper chamber of the transwell
system. Inhibitors were added to the upper chamber with the cells immediately before addition of the
stimuli to the lower chamber (10ng/ml of VEGF in most cases), which contained 500 ul EBM-2 with
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pore size Falcon 24-multiwell insert system (BD
Bi osci ences). The plates were pre-coated with 8 ng/ni
waoaanmi7rse7( | nvi t rogen) for 16 hrs at 37C in bot RCT82006/043516
ang; layer mchifbers.  HUVI 80- 90% co
019K R A BT I 11 BRsTFREnt SR fiEasihe Rt O@ea‘%%ea face of
the membrﬁfe%@?e?r@%h dstheEBMnge Whithand cd1%6 JaBHe latverdfaczoneeidter atithamethanol

0 | I's/ m
and stained e v AR Brobanaanibd pE Pl il ot P Ruleh g of e

membrane %g e6hntdd utsfﬂg ARPRST foRasERehicYst dpe tafi®the Blshls wenmaneliyaddedish the
before addition of the stinmuli to the | ower chanber

Image] progranm Q¥ higr//rgicinfo il eoMhidly- cases), which contained 500
m EBM2 withn-uL \r ir / vuise; f"| :::;, [ uL"""!

Beadoutg@Wﬂfasf@O 1 1A The pl ates were therfp aced at 37C
over ni

cease t S ce
LA e
subconfluehif ﬁlﬁ@ds%t DEvntdnGaticAWE 100 atie pavebesd ihiledaf EﬁNhZ medihmnior 4 hrs at

and stained wth to ul ar )
577C n S i oy YLl LBkt Sy Poor o SRR AR ed P25 om
tissue culthi@ MRS B‘ﬁé‘meﬁ@é&ﬁﬁlﬂdndwsat&gm@mﬂf GBGM2 lﬁmrlésléélm at 37°C. HUVEC-

ni croscope the res a st
B N
(Sigma) uﬁwsiatatﬂeggﬁ@m mma&mmxm aﬁﬁlgwg@ﬂae@ mhum w3s transg;red 151;0 one
mcrocarrier
vt P SRR e SRR B3, REIRS] S EsnfRc e
f1br1nogelﬂ1%bdi Soliteih wae agubared Ford minfat EGM tBmperatingntherf for Z(Mm@rag B’ép inas5%
CO2 mculmt?{ A%%ra‘aeg O'l/\)l\g?%w%sn %%Bf%eo[ ftEJ,a}l\g %‘%Js gdcf%ﬁ ?A‘&cﬁ%@ﬁ %(nd%ﬁ)e clot was

er re -cm 2
equilibrat€dfiot 30 sirf 4t ZC. (IBEnBitioscias m@w)%d,@ndl 1mh@fl§blatf@@biaﬁt CsnsrﬁDetmlt 551)

ata conceflﬂ%wn\%é%(%? tl?] %Gil‘/f5 pn%i%uﬁ#we%%ﬁﬁgyw Elg{'(% a8l R asiEerdRraBtibodies

ree |nes and resuspended
were theniadde. t5 eavty/well amcl the pdsay Wageenitosdders) daynwitipshange 1 Mgy gVgry 2-3

0 beads/: i, Sop@lakd EdRBent 1
days. 1Ox\x%g12? 1 Iiage er r e beg%sgvegéncg@{;\lé db? ahﬂﬁfgﬁé'&f d\%gll%l o?l ST entric circles
spaced at ¢00,200,@angBG 1an weretdigitallndra@n 6@51141%? b%ﬁdtlm‘?aﬁ%’il%e (@e GHEYyer of

i IO BREH 28RN deintd dndRoNEon.

vessels Crf’%@éﬁ%‘%@%‘eg g?E@n%gﬁn %@gﬁgéé%%t emperature, then for 20

1n at 37Cin a 5% CO2 incubator. After the clotting
FACS andl & S conplete, ImM of EGW2 was added to each well and

C,Ioh@'ue?l{ Atves v@&%&ubﬁé@&'ﬁdccﬁﬁﬁl o? aftiNIRIP1 @fitibddiEs at_[bp?g/ml for 5 min, 2
Ium was renoved, and of skin fibrobl ast c?

hrs or 20 piSet FBItin B 5% CO2 ineubgtop &‘@Eéﬁ@fﬁ Seivetedorithorg e ieei @éﬁ\‘?&‘?“"“
buffer (Gﬁa‘%?)! HE RS ﬁ&&%&%ﬁv&&né berA@Po@fer thepss, Q%Fﬁs bhan SIITA, 0.1%

S were dded to each wel | %‘ﬂ“gr?‘e@éi)g 1
sodium amde and transterned| 1nﬁq-)lf‘ro—gnq§e{g,—§otgqm ?p-gfpﬂbﬁsé@l leﬁes[@ p @ cells per
well. Cellg%e:l?letg %ga coﬂk&l‘edr@ SAtM F&f‘at bRBIE Sn@fesisPendbemnds u\l\lﬁﬁlﬁmg buffer

an’inverted m croscope, and c rg@f &IP G
(FACS bcﬁferrowéqsmeldn%e oo, 2prormaligt s 3 Lidr f@ ey {24
containing ag%roPI%teoMQtﬂxg 109 hGady | 'ap]. BRCRILREDS, a 2T handuuiaah: £ Antlbodles

S Cros each |1 ne was counted and the avera i
were biotydatédalsing ﬂmﬂmporw ginihidingepretein dabelingrkit (Mafegular Probes ) Cells

were thergwgslh&? {WW\«%&W IL"A@]% g > St he %‘lrhg /Q%ﬂH l?@g?@!)uf%ﬂohntﬁﬁﬁl% 1elooo
streptav1diﬁ—PEQBDrmo@ten&mor 20 W&Wmaﬂn ks v washpd gld\mspg)ended in

FACS bu?ta@r gg% Yﬁ&mjﬁg o Fi ahbu %'S{:e :B %?re%&%l ?chuﬂﬂfe fer

é X PBS 2% FBS, 2 rrM EDTA 0. 1% sodi um azi de) and
Cell adhgsio,f85%¥r red into Pro-bind U bottom 96-wel | assay
pl ates (Fal con) at 500,000 cells per well. Cell
pellets were collected b y centrifuged at 2k rpm and
resuspended in 25 m staining buffer
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(FACS buffer with 5% normal nouse serum 2% normal rat
serum and 10% 10 ng/ M human 1 gG containing
wappmmpmmte bi oti nyl ated anti body at 1:100, fatCresems/ 043516

VB ?.—f..s * WE BHAAL 3N at 4 di
!ts& gﬁi : g $1WEIR @I‘Eflﬁ%l %@d@%@cﬁurpﬁ% V\ﬁl? %c{ntrﬁl qor anti-NRP1
antlbodle%Pﬁ(ﬂnﬁ alt abel iR pkiell of N@h@lﬂé}ﬁé’orﬂ:ﬂﬂfbeﬁdm 96-arkil {Slat&E(‘eBlosmence)

en washed twice with FACS buffer, and i ncubat (g% 140
coated withEhwe R ASoRaRy Grocksdat L 09D AglIs PRl P STERs T scpler | R ot

gto syncl@)rﬁﬁ Cdgﬁ@&;? 89 cefl?xrvnlgglbma% Qﬁd 1ﬁc§rbat€& B37PY for 86 klirs PYESs Qvere then
resuspended in FACS buffer, and anal yzed
washed 3 vitel thh] @B dcwakt-#TE fetyp émr€ Bl Eersity V@ﬁé%@‘}ﬂmeééqltp the CyQuant
kit (Mole “ﬂar r} assaySubconfl uent ' HUVECs were pre- ncubated
f I\/Edi um 199 with control or anti-NRPI
bod mn at 37C, then plated on NUNC
Mouse neomml retm Lfsc ?at'yom 96-wel | pl ates (eBioscience)

I\f%gr%ttaq %ﬁ’i" hile {Sflrﬂgﬂt]?grs) Bk QR8EddBa (le@ﬁ heh dfferddd aﬁ)c%dles ata

s per tes were centrifuged for 1
concentratid@ oyl Ot rog/kg ik ingastions weemrrerfapredon pegngtal day { ﬁndSOUf%P?SH’la@l day 5

(P5) studf3l) qﬂ& %?@af 8,5 fop EQ gléésl?sf E3Q WikdleollBh&d 89 fited Witk HBIPFA in PBS for

mes Wt , frozen at -800C for two
16 hrs at #§l fllowed by PBS M@$hlB§x Thaslissrsted retinaswergblogk wik 1¢% oypyssserum in

PBSt (Pl%éag‘?éﬁj\/g pe lﬂ) o ?lfe)n 'inc%%ﬂgdem@ 9%?@5@'% R)V‘?t&l'b%hglated isolectin B4

ass mce sane litters wer e
(Bandeirad ﬂimplhsﬂfcéraesigma)azmg/pﬂ ln/\l?BItECdﬁ 17 Enitom K- 08t §. o (@S log . 1M MeCly,

0.1 mM 1\%&?}? tanS { c}] % ﬂ%ﬁ%ﬁl'w alfinCubated with Alexa

nat or postnatal day 5
488 strep(al?ﬂ)n (StZ(DdJ Mslﬁcmﬂd’rdbns) (d)&gtm,ght BANHAFGr ftapinPFasseomplatesl, retinas were

v U P EOL AT P 88 i

of flat méudtedn@mhasvw@ee ch;itutred(bwdnfocal@ﬁz@ms@ migrosdepy-n PBSt  ( PBS,
1% Triton X-100) for 3 hrs, then incubated overnight
Mouse sléi ved&el partnbatiiliptiisay | at ed i sol ectin B4 (Bandeiraea
simplicifolia; Sigma) 25ng/m in PBLEC (1% Triton
X 4O, Cﬂﬂwem@ @ice Werk rigckad Grith 1 SQul 9.5FaEvoR ibbie splptigedgy. The
areas of t%lc_lbgc%(%%ld 8 ﬂf’ﬁ LIE weR&Rawa e R otk ﬁaﬁﬂ@ﬁw‘ tHe #3Bhnd MO the hip,
i ncubated w 't ex

a 488 streptavidin é‘e
and the shipied exeh e éﬁw'@b@@;o ‘visetitnghpesgiPnegrour gfer e PlnsigicsEe, 20ul of

PBS con'%%dﬁlg ?7h r@ﬁVﬂ@ gS §/0| | Reyvith &rl WiBSut 2R6EBP(0.5 REMT) were

FA in owed by anot her 4 shes
injected 1.y reE@TLY] qmgégnftﬁf Four apnesoun IRFIPICF PATE Z0RSy BNt Blfeg e 1d-

b @éﬁﬁﬂ&&lﬂﬂoﬁ BY 4 zddeyIS s cﬁé@b@e@/@s S‘E«ﬂlgltal
injection, %eﬁlﬂﬂbﬁ%lrefagﬂé’%gy Fitedxin G aﬁﬁ%‘}GJ fzerml % disktdl

image ofj thg skét wep tolfennh §mﬁk1n@1‘5%’ ppsh wes Bieg & Qb Peiekip SAPRIGS Of‘ﬁ?ée area ofl
the mjecﬁﬁ?ﬁt%s Qfid (ke s RS waRdndubABkS fimatdi® s@lilt18@it$5“®ﬁ)e48hrs to extract the

ved to renove hair bel ow t he neck and above th
Evan’s biijersiye &neh the-iassugsa Veapbsprbancopldhesolytign ¢vas %m&asr‘ﬁf‘&é A gpectrometer
at 605n.ONes. One hour after the Evan's blue injection, 20m
of PBS containing BSA (7.5 ng/m) or hVEGF (7.5 ng/nl)
Cellproweww;pgss thout antibody (0.5 ng/m) were injected
.d. randomly on any one of four zones, one injection
éélt preBChZR R8s antlygediatl thafElEProlifeation HLISAMjis@oiten Brieflg, 90%

i SRk o Seip A B SR ). o

plated amOtcaks%r whll S8 98- wRllIaR S cﬁlﬁﬁé plawa ienPaaet-960 Perkiin Rhibr) pre-
skin sanples of sane area on th g |nject|on

coated vebi b S5t Glsvpr o Eb AL o LE BFndan i P e ey dia and
1ncubate§§9rgngtﬂér 8‘}1%9 f\ﬁadfﬂ(zé Xb/hRChnd il rdaY Affibsdidd wee sliied fortﬁﬁﬁult{i@ and the

sues. e absorbance of the sol ution was

t he
cells wem;gchbﬁtg@] fopi20 hfSaB@Hé&ehQﬁ]@l"é‘Pn was added to a final concentratlon of 10 mM and
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at 605nm Cell proliferation assay Cell proliferation
was anal yzed with the Cell Proliferation ELISA kit
W()Rmuhls§470 Briefly, 90% confluent HUVECs were haCVvaise@do43516

the MR T Tor o0 TR o B ey s Qe Bl

chenulun%ﬁes!\%ké Hﬁlh@,%gg@a}cul ture plate (ViewPl ate-96, Perkin
El mer) precoated with 1% gelatin. Cells were incubated

VEGFR2¥hosphbrylafibn dfair s, changed into fresh assay media and
i ncubated for another 8 hrs. VEGF (20 ng/m) and

Thitfl VEIGERD addibi | eEGFET Rerd déteghifica vhme)wsbﬂarmlm tits (R&D).

cell's were incubated | abel |
Briel, Bl T1Gh NS AR Sk PRSI EiE O BEVER s Byl ysaes
were cenﬁfﬁ‘ﬁ’éea 8t Bf ko6 mBl AYrd RE@EPIhakhtd Weld@@nddtadnatiemdutiay. ELISA

chem | um nescence i nmunoassay. VEGFR2 phosphoryl ation
assayswwé@ycw?%?utmdand phospho- VEGFR2 wer e det er ni ned

with DuoSet IC ELISA kits (R&D). Briefly, subconfl uent
Immunoblp¥itgs were rinsed with PBS and |ysed in the provided

G BV s wees semed G0 BRI SOl L2 FE Pl FL iRy and then
changed $ltS BRIBLARES 0.1 LB SH) @IfHRY By WO0 thirt MEUbaG& 4t BRW. Qdiitrdk 8nd anti-NRP1

di rected. | munoblotting Confl uent HUVECs were starved
antibodigs vereigldert a5 SPipe/mbRpdealis rreonopbatecHiar 3hinnt 347CSplls vigrgystimulated

with VES:B%%)] r%h‘?lz 8590 Lt & FE v?asl‘f@dttxblcg w%t%ic@%é‘ld 1555 ;Jngyﬁgd #Yys& buffer

cubation at C. trol and anti -
containingr0i th Jirie 9 - SwhTCemblchiacd) e Te@n@ffm phesehatast Ibibiggscacktail Tand 1T

(Sigma) wﬁh@égrg’f&e %ﬁx}ﬂﬂo tet (ﬁz&e) %qh@ts M\ﬁ%ﬁtes%ér@wbﬁh@@ to

m n “at washed
electroplygirasts i $-80%dNayer mr: §Q§ @ells Anyigreges). Beflaee by @ﬁf“éitfﬁ%ﬁf‘g to

Inv1trolo?1@’\7'j‘fﬁ£| midhtRané: (ﬁmtﬂo%&) r’fﬂe'};ﬁgary ali%lfﬁ(;@iésh% 1ﬁ<thlsosQudy were antl—Erk anti-

Sp hat ase i nhi bi'tor cocktai l

pho
phosphogsiishiAkt, srlérplesalo-Alia a3y map@p@sz@ﬁe%@ﬁ%ﬁrc %&fi@afue,@épho -Sre

(Tyr4160 b1l hSIBk&: /60 Ec1f Yi3h At qﬂcrﬁlelog,i.ec_trophor esis in 4-20%
vex Tris-dycine SDS gels (lnvitrogen), followed by

Results €l €ectrotransfer to Invitrolon PVDF nenbrane
(Invitrogen). The primary anti bodies used in this

A. SelecfibeldiorVR) On@INRPTERKA ardINR RIS 0m3 Kifnction ikd VEGF binding,
anti - phospho- Akt, anti-p38, anti-phospho-p38, anti-Src
respectivgelyy ant i - phospho- Src (Tyr 416) all purchased from Cel |

i ng.. Technol g ctlive .
SreNRe: AR H et N et MR AE AL TG R qe1. Ani-
NRP1® Mickty blotlebid \EGH mﬁcpﬁg:toummlywmeas aﬁtRRRPaﬁ tdidmodFesrevd.These results
N A IR O Tl
Biol Chdn®2NRRD69-1d086.cas anti-NRPI A did not (Figure 4). These

results suggests that the CUB domains (al-a2) of NRPI
Neg, aaiNRRIcaabatios veor teél&fﬁr thein efifeve. onGemed A &inctiqn2 B 029 begn

prev1ou§?k§u§g%§ {tﬂégg%alj 8 OQIQ] Igl{sa%o(c{,] nglg#tg@;ﬁmﬁg#n&q{&%hﬁgﬁfttﬁéN_
terminalltégiorb@felte bl domain, and thus rnay compete for binding to NRP1. Gu et al. (2002) J Biol
Chem 277:18069-18076; Miao et al. (1999) J Cell Biol 146:233-242. Therefore, it seemed possible that a
single anti-NRP1 mAb would block both Sema3A and VEGF binding. Anti-NRP1 mAbs of this
invention were tested for their abilities to block Sema3A-induced axon growth cone collapse. Dorsal root
ganglia (DRG) were dissected from mouse E12.5 embryos and cultured to establish sensory neuron
growth cones that were responsive to Sema3A/NRP1-dependent collapse. He and Tessier-Lavigne (1997)
Cell 90:739-751. Adding Sema3A to these cultures caused growth cones to retract their actin rich
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previ ously suggested that Sema3A and VEGFi s may share
over | appi ng bi nding donmains in the Nterm nal region of
woheo7wsedomai n, and thus nay conpete for bi ndi RQTHUS2006/043516

s S TR oy I RO B

completelytbl@ketrdn cpmas DitieNRPEthadns effegt @ SemdaB AfiRRECedoaapse (Fighre SA).
bl ock both Sema3A and VEGF bi ndi ng. Anti - NRPI mAbs of
Thhieawd mtndibothusieve fnetdnetly diginct dsgons: aiiNRR] dockpSema3A
. ] 5 di
oo RGPS LA BT, 00000 6ABE 5y B g
to NRP1 evithout effecamulSand3ifuadion o Feteairidissishevweaddint yelﬁremhody blocks

C S ith th
e P R B ORI g P o o
observatipd Qﬁﬂr)eltﬁh lahtit@0y 730s NBR2. TedntippdBe HuSprovide sdistive tOOlS to dissect the

coeor LR BRSSO, BERBS A R ATE oe 1

B. Both ;ﬁz”ﬁkﬁ A d ARt §§{iﬁ ﬁgg‘ﬁ&’ E}sﬁﬁs edég@:ze?}Pémﬂa&LEJl%el%@}m and bead

n con rast, atf’ n ect on
outgrow@ema3A- | nduced col | apse (Figure 5A). These two

anti bodi es thus have functionall )& di stinct acti
Ehetanti-NRPIL mpbs lob ik snveetiraayerd gied inofEBdrivee é@doﬁas{lal el BO)

f NRBhel g sqa® vatls) wdBRRltroduced
mlgratmﬁ R{)F%g %ﬁ\%&éﬁ%ﬁ?@bﬂ&%%&w t hohg%l ef fsgct on )S?e/rras,&m hee

into the tbpehemen WhilR,Y EGE as added Exhe PRAGEPEREEE pAfe FCAREraeRIfiCs that
had mlglfaﬂe@ Re @%%Eéﬁlﬁép%e%e@m%atstﬁ%l ac’ﬁa ﬁ@mﬁﬁecf(ﬁgure 6A). Antl-VEGF

hi ppocanpal growth cones 8ure consistent wit
antibodigs|yeregisedas\ioPE e ¢! th éloelﬁXF IEREPE TRfREsAnd ‘W?éequem

expenmé%'fbt(h %@ﬁ@cﬁsr}é&u% i veGs ﬁrlt%@tﬂy} ¥%20.1 20k & vkl iliaB SQRtimbitCunless
rol e of i n vascul ar oIo]\g;%/fitl and means for

stated othegwises diiapg et ROV B! Gker 2811 % i es. B. Both

anti-NRPI A and antl - NRPI.B redu e YEGFi ndependent .
ARHYIRRLmARE Werg|afdgdi P e S FEHREEEISURTE BRipHotfign of VEGE.

Interesti ibothiRIRE- NS arfaf anti INR P 1A ‘d@ﬁhﬁbzﬁiﬂy velaedtegddtigdial dall migration, with anti-

o RSt 2B SRR e bty PECKUF b EUGR foe

othertyﬁé@bﬂECﬁﬂdeﬁ@S]}ECQ/‘ﬁﬂ&{AEﬂk[Oduced into the top chanber,
whil e VEGF was added to the bottom chanber to prormte
'Eﬁuﬁhgrd&tsdcome rdREsf NRL arfdati-NRP1 aidd it motelvemplok EGrfunctions, an in

t d t]f
vitro systef_x} ogbapéo%ﬁgcesprﬂﬁfxpg \yf'g)é_e\glpg)a?& @J‘ggﬁsedset \%2&08%% rl‘ovclzs%qees 66:102-112. In
this assap Estebated antirhdsabrounnoel @ edvel/dgh-petiodyresultEg@ mnrgh@ta \mhl defined vessel

structureis g{aiq,l? n%fr(osirﬁt%?q g t %%n ke):1t1|1 rrrgnqnslg'ﬁf’gm%ﬁag tsosthgsg glglgﬁess resu tefd ina
reductiog imessenmgﬂs anm1ne1$escas¢ eﬂaanH\mPﬂ%a decsaase ibitermymber oflsprouts was also

Pl
observeéi g'glé 8Eierva \ivas con n%1}<]3§ ]ﬁ?l %&aﬂtlﬁ?&% n @-ﬁ%dr% gﬁpﬁgﬁ?}o {]%sed asa
positive actaliot mﬂmompleﬁeﬁ(ﬁ{ockbmmmg inrthyis ygsap FhéregwitsiconfiRpied Aremg @ffects for

L1 l. [
o5 1 e RS OSSN AOUOR Rl by

r at ur e ults were
¢ NRPP‘[S) "ecegsa fﬁé}’“n emo %ﬁ)rg "t él ee%?uo reE%?I i nes, HUAECs and

%E%mépse;n&g lirpt%e Ngr% ra %gl%oﬁt I?rﬁcer agé & Qgteﬁ\d%:{h aacféﬁact in vascular

unctions, an In
remodelinigt (G0 esal (RHIP) @ﬁ’v Qelg5 856 I@V@mmai (PR evelophery d 26:895-4902;
00

Takashntnfw:| létagl Zﬁbo%{/PmEggz(l %cac?gc(ﬂ M .ﬂi gfgsg 3?8? olﬁ%t él_)tl(\il)%rroi]e(i:tl):k1 ge#@ r11n vascular

remodeldgms peted byolgnalyeimg el aﬁfgcts nf systemicppteatmgpl Withotbe prielRDbedbs on the
structures trudi

developih it QN 8 RO R TP BT R o o b ascut
reduction in vessel length, and in the case of

anti-NRPI B a decrease in t-ﬁ’e nunber of sprouts was
al so
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observed. This observation was confirned by

guantification (Figure 6B). Anti-VEGF was used as a
\Npamnﬁﬁmeocontrol and conpletely bl ocked spr ouPCIES2006/043516
spm'ii"'ﬁi‘légg ERL E*%q\ﬁ%uwgwt@e UCI b Qrﬁ% (mbdsﬁ’ P%g%‘?zf? %%Ris% 27795,
At birth, Dts@scgind fetwdrk wes $]Eab$tol gnide MCs spmutmgtfnom casmyetm@ artpjRPpcated near

the optic ?e&/eﬂ}eg(? mﬁ% [Ag{%\/ X Bos[ a{;gPldt? Igﬂ’l@ % %} n%j}\% %ﬁg has, developed a

morphogeiccfuftow &i the Rette fibek rayar @OFELR dting smpmﬁ&ahlb the gpuegriion 41l lmger that begins

ooy A S B R om0

the next thi282} tlBrfmthnd&s aexBaid 1iUBAe @@ 0B BE Teti®a Ghile fhexvascutap plexus
closest toréﬁel (ﬁ%}'@ A rgcﬁ% stgr]e(%/tg}iet “rer%édehﬁ%”%%% shﬁ] of\@ﬁﬁmfl%él{tﬁéjvzﬁéﬁlar é)lexus into a

temc treatne
refined capiltary NRRIrk inthe NBh (Fibere ABY ehdyprangngroliseselséntp Aeepenipyegsof the retina
- 795/ an ideal nodel to investigate the stereotyped
(Figure ents of vascul arsproSfelg, leid | nlJlid maliiryB "

el ) 1'?1%{;11: % n?c?xlhe%ﬂgcgl leg)e%ﬁ}nﬁg 08, ReiolvBd @ﬁ;e@@&s every other

an astr c nétwork i's 1n place
day until mlngiwaieccﬂjwe@pﬂ’é apd B To umab@'fm wiscylaspre Tatinag wegersipined with

isolectin hg% ?nﬁg,i% mhg.gg}@ QBN n@mq( &MG Bt R erRP S Wiy

Ife et nal vascul aturé has
estabhshdﬂmed/e@p edl alal Rﬁaﬁ{!ﬁﬂ?@@ﬂﬂf cenfiadelingids fampieiely ibibited by il anti-NRP1

mAbs. Tk%%erénl\g%ls q gﬁ(ﬁfﬂ:g b? é(efrin% Rl valcBlat Hlﬁmm ié fefs&ﬁ-{tﬂve images

gl ns toward the ed 0
taken of theNFha/ascnlaaneéWk anvegions askacenttnthe ONELFiaue T Paeapsafjpaiseent with

either anfi-NEPH A b BYults gﬁtrohg hib0h of MisBfardaSdelife vAsdhlaOWnsity is

continues to extend to the edge of the retina, while

s1gn1ﬁcantlryeluglasmdppﬁlranﬁ11\@ms an] R Gretrdrolngs b FRIMEILS controls.

Interestinglys Eh%‘awe%ﬁleﬁﬁm{%% e Binu&QP Skiditd iR Yot bntt-RRPD 2D tﬂ:fateﬂ Rtinas, with
ascular plexus into a refined capillar

only a Nt FieguaPaoT B VSR Gt g (RS lIy. T diteests tht

developrhli€B&the 1eBY:AE Rot@bndrdIf iABbitddab: HiaOME isifstead ARpdcHRMI®RK in vascular
were injected i nt o neonat al mce begi nning at PI,

femOdehflS)WP@"/\‘Ef‘émE%/W‘Fl}ﬁ HNRABAY ot her day until retinas
were coll ected at PS5 To vi sua

p gentiaptdp g}e@ntl- I1 ﬁgisbsv\glitleVlg@gfre?éraqusﬂteﬁ ¢ ggltlcitlﬁn ggrretmal
vascular a&Qﬂf HRAIH&Ed to\Bhir® (Figere78%). Imadluﬂazlﬁivb lleaélyvers &3/ pkti-VEGF treated

retinas baygq r (é;edf q%%reg{;% gﬁﬂ%gg trerélﬁﬁ% & Rr%gxtlt%b 1 Ylgltls qtt P5. eﬁlese data suggest
that anti - VEGRteh @ nD¥sul® il eihert BlodNRPinitahsoutihp amd/@fl vhéoa]aereggsmm

e 4SS P COTRSULRR R VBSCHL, S90S LEA oo i
furrow (FitWOEK Thid iv18@iyeI®nediduceoit poboantibely GifisioRitge ext@iding tip cells due

othe R SRR b o S  FABS cst n
]gwg.lsahitlg ?é S s g%' Ea]:,l ep gg}( é%nges%éat{ggl og %E hff&% ddf a.m%jhy @eatment on

angiogefi©réuding.. BétwearRSsint B§) wesselstbegial m@tompﬁun ﬂEl N‘fflu‘ram)wr network into

ues t ext bot h. an
deeper vp%ﬁaﬁ YETS 15 tﬁ“gdlﬁ ﬁvq%{ngaflfnb% he mherlg n{ﬁ% g r;lglgzglnar Per%work
which iststigerfaoidl ko thERRBkterButle g diyed amiis tlmldsepéﬁ rvgsuul@ beg)n thamtlsa (Flgure 70).

T NN A —
vascular$R&L; tefrn@l thé Mads puerxlfumsmyéra(fPLr) ehmged tal{eg faobrethe OPbat H’&ﬂjlow a complete

mhlbmogﬁ% §pr<e;\l1|;§tp$ tbﬁﬁ? W% at“fi g% I Erg%@ t I]ggel n a

reduction of retl nal vascul ar denS|ty as conpared to
control (Figure 7D). At a qualitative |evel, vessels
in anti-VEGF treated retinas have a reduced conplexity
at P8, a trend that is pres¢ht but |ess obvious at P5.
These data suggest that anti-VEGF treatnent results in

ei ther block of initial sprouting and/or vascul ar
regressi on.
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Interestingly, systemc delivery of anti-VEG- does not
significantly reduce the extension of the vascul ar
Wf)unmmﬁb4(7§| gure 7E). This is |likely a consequeRC®US2006/043516

e SR T AL e

I's outer re
ant1—NRP1@Q>E hﬁt{ NRP@"(, a@domphied ﬂﬁanuJVEsz Isu@emlthamel 18 g reml.lﬁt?: EC function by

ng, P8 r oallowedfurther
meChamS‘P%?f ‘gt é‘glilaé‘ﬁmégﬁipﬁgi @?s of anti body treat ment on
. n vessel s begin
D. Blockuf&f%g? fm %‘F’f }g‘fﬁ%ﬁf e?f%f—‘ omyastu asr’g’h“Z'? rk into deeper

H%\a{?é? Sﬁ‘]"‘é‘i( %.%tg\gl%lrmersegultreki& Hc\)/tgési%b {eﬂrnq %’aﬁ&ﬁn%sp&ﬁ@ to VEGF we
investigat&dperelquiednadnt 6fANRINen 80t peoliferatidnead Vasagl@rpembjhgl—tw deﬁnmg
est, v l B
cellular a‘i%ﬁﬁ'rﬁ?%glgvcg gﬁé S(iE 5 p?%aﬁ%ﬁr?gn i o%tc Ieg@érgg{ SR?? 3 ak?{l/\g@l had
1o effect ¢ $BGF-Gndubel peRheabidityu ivhereasnant Y HGIt mm@eduaestrenakd%d igpre 8A). A
ternmed, t P
e BT e PRS0 B e il 30 v
no block afpralifératien, i ant-INRPAR Dily WRIRht m:«xesp@mwe igAuetirmi(FrgpeBB). These

results su]?po%et,aptrerv%1 ts§ uf)h ed dikd shgwinF Blat m{NQtl%Qﬁédowﬁ’gf WRP1 inlHEs does not

nas rom ani ma ystem cal treated with

effect prohfetdmen 1Ialn¢e|d-bNNE!GF,£(1\/bqrgaaq’q el (2@@|Bl@d 19&: 1 P)e and syegests that
ant " rméﬁgtee&glng i&gC function

NRPT Spgm Eﬁyﬁ%ﬁ%&lﬁé?ﬁhﬂ en%gnm hg VE 1S| gnal i ng.

TPe eﬁécpgéqnﬁsqﬂ?%huﬁdaﬁg bh Qz@dm sighzmnrlg Qaslith@sd. VIGVERERS the

signal 1 ng Havi ng observed t is required for
second andifiost ¢rerasediinlac kel dopriaips ot VBﬁFR% apgagiypiesthe t5C y trjggering auto-

phospho IQtYﬁlsc%f s%&a@ @r&sﬂﬁ‘: bR 15@5@9&ac@]ﬁul&llaanalhnhﬁﬁntrast to anti-VEGF, which
erati on and vascul ar perneabilit vvo def :{Acﬂd ¢
completclydfaclst<EVEGER? phosphosy 98 HEBEFy WHECHHD skl no

ifi aJtl %ﬂ&#g@ RipOHRD Bh &b ekt SN EVeidNRRéred a0fi-NRPL T reEiFIRH irBoriyagimodest
significartly ect on \If}% (F}ﬁldljced perneability, whereas
fedUCtlona(ﬁlng-e\ﬁE‘QSF provided a strong bl ock (F| gure 8A). A

simlar t re‘gnd was ob}?shgr%q\ilg%jy}%lmﬂg E’«ClgG{g E ﬂ yi\cttomodulate
specific W Nehilveay b I TOGKdBSs i Qésblﬁmt}athe(hﬁect anghtiaMR Pt tfaRhenBon downstream

only a S|I ht_dose-res ons Fi B
sgnaling e bUe DeVEQRRAFE GREVELIEG bt fenatfip e
prohferatﬁﬁ%oﬁgl dchddtiof bﬁﬁ\@\ﬁiﬁﬁg&hl@dmd@fot&mnasmEﬁw (Rowseanet al. (1997)

Oncogenf é@é@% } g,lo’ll‘f]i(% 158332%%%%&39%)/0&\%% qutazhz%%) %Bﬁ) regulate EC

survival SndRasdiRF Yerfedt@lity throdigtithedil? ‘Kﬁfasd'z’ﬁdhmfhmy o€keniesalt @005) Nat Med

11:1188-1Fiy ﬁgﬁpéeglatg%@é@o@{ag@ﬁ%ﬁag 1050 OO EEBS Lt 532:67-

69. Condiflert Reth SiRCDEv-AidA tHatrintiNRIXI mAb ebdtubms difl 9@ stiifisantly dpange VEGE-

and acti.vates
induced %ﬁ?@gﬁ%@ﬁﬁ SF VSR PR IEIFV er gjﬁ'ﬁ{)fﬂa&lg %%e@gs i %@guon did not affect
VEGF-irkdb&diphbsphei§lation eErklid2rad Akt. Dn tieother dad, inbibding NRPEEmction with anti-

NRP1 an}t’l’ﬂ&cﬁ@g&o@l &l el l OC K %%F%{)Sﬂb%&%?ﬁﬁﬂf&ysh%ﬁ&ﬁy regulates VEGEFR2
pathwaySiegiittedifeiedatl | Irrybulitlyasrmghms\tw quataqxaghlway i vricH hay b¢en shown to be

anti-NRPl B. | t.e
required ﬁgg{ﬁgﬁé “Grvep Ilé‘?tﬂ’tf?%rgg’éa ot Cdll alnonr eg u?gg?%%eau R

Oncogerid hSdeSHJB yi7atinINRPa 9 ehd zdmrm ]lByI;eatbRﬁliS bothjedde & sltght reduction in p38

phosphog/gglgp gqv'all ip Wll#é ?@};f&%ﬁ? &c? %élgwa ﬁ?T@l%s%ggétﬁe%ﬁ ﬁgx!vé/er the mild

decreaseG@PEESHoS AL yEAtigh alohe g uehmn't te adfmdmtaidnethb duyong@mn \msﬂaserved in the
ned. VE

ee
migratiof i) SR GHIAE P> RIS U U G0 (RS Sxplain the qlitarively
activated protein kinases Erkl/2 (Rousseau et al.
(1997) Oncogene 15:2169-217%; Takahashi et al. Shibuya
(1999) Oncogene 18:2221- 2230) and to regul ate EC
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survival and vascul ar perneability through the
Pl 3- Ki nase/ Akt pat hway. Chen et al. (2005) Nat Med
W 2088471 196; Ger ber et al. (1998) J Bi ol ChaRCT/US2006/043516

ditebidht 3@3 Jég%@%‘ g%% il ?ﬁ? ﬁxgi—]g%.g]e‘(:ég %L%mfﬁéfw%xb?’ 61chh%he

retinal vabdu%&diﬁﬂ%ﬁn@x@eﬁlﬁﬁnts&F@ﬁlﬂeﬁb.Cant | y change VEGFi nduced EC
proliferation or vascular perneability, anti-NRPI A

Example8) Tuiiok Inhibtdry B cinigiedeft AmiANEP Y Ancibodiéss ect VEGF- i nduced
phosphoryl ation of Erkl/2 or Akt. On the other hand,

Materials Bhd Methodlg NRPI function with anti- NRPl antibodi es
strongly reduced EC mgration. It is possible that
THRRhmape:tli lfnes 21109 and @KLME&Q nvEGHRP-cglbinhg\eaysnqneag wiereendptained from

s of o R TRULA i VL 0 g e

fragmentaat mplzme mt@aﬂmkafqr@ﬁZ%h dixkﬂétdmomeg]ls aterconjertad £C4n the flank of HRLN

B L

reach an s‘l'elrzg@ tsize efj8ﬁ3120(mm miqe3Rrgxvgsdloaivel ngtdloidertios] group muean tllmor sizes,

and treatlﬁx st(n’técg "fho wSclp zdns1d§ﬁéj<lk§]q glégpﬁ%c v e Lo {rghltrﬁ%lés were body-weight

SRS sein
adjusted plﬂh%pﬂ@@ g Btniop molaho trem) s widihi kehgth{ 3. P&mmowmwtb fipgibition

(%TGI) = Erﬁé%ﬁ% tﬁx%grlj&otldrgg]of\f\?e ges i r&éﬁg 346:5]1;315 Rl%lomv&{lf'ﬁ& ble é&i@nent arm /

assays as revi ous sectlons
median t(uﬁmg&{svhmle&)f themon@o& ptua) WOQ%Tﬁhlalonb'ama%lW%llefaﬁ all primals remain on

they studgg o} S%@@S 1= d da 2’2%} ﬁf@g L daﬁS)a@ﬂﬁe tyaﬂpom q’ogm (endpoint

reatments in the retinal
volume, mrbdbv mpyembpe thie insereept qudingigitlee sfope ofthg Mpe @btfsnewm&?ar regression

of the 102‘1\/8%%&9& HardoF %fthl{ da@as P&Een@fﬂ&ﬂor QB@'th &T‘aty Qﬁ@]ﬁs (median TTE for a

terirals and human cel | Ilnes H1299 and
treatmeniSpm\vEgediam BRE fmﬂm co@t@gl Prm /Lm‘%giwélélﬁ“ei figp e sontiol @my EStlg(i) ned
from ATCC (Rockville, SK- MES-1, each HRL

Wisgaices sgeibetived iwigh At Qe’»&ﬁ *élbif%ﬂe@a‘l“ﬁ At 0§ %&@%ﬁ%‘iohgl gigma-
Aldrich)! meEEeléerytc{)}%rsflJoﬂ Beulefam 1648 98350 fg&h 0 {160 Q%Naldl’SVector

were injecte in the flank q HRLNfem?Ie nud d
Laboratofie avas TSR igh SUNTHAASOTOHISIBF BEHSIAPc 4 ERT§ Ui s berfuse

transcardidyl vﬂﬁ#@%ﬁﬁﬁfbﬁﬁm & (PYARIA PBSITON Btol3aaia Maibravet Q@ﬁi)ved and post-
Stze O

120 , mce wer rted,t ive a
fixed by RBREIOB i g FETR BT [rigr T8lepgd by ahincthalon waflf e overnight
for cryopbiétioRCthen! HhiSedWiSn OUTSh@G6RE. Skaonk (ﬂfunﬁ&@fb it sidymoudlel onto glass

slides, re?&%gt:ege glgf l?}ﬂ%(e% fﬁﬁ%%? ZP]?;%E{}S %tz"l"rﬁl% gr}éﬁ)nm?ht o nlo_;g}gl "é‘}‘?’? seftim for 2 hrs at

room terﬁﬁémlﬁregl‘&%&hohﬂhérb irlchtred OVeriicht with mdmet(uﬁmn) ownt attiemouse
he control arm nmedi an tunor. vol umah

PDGIRE A0 enee T s CHEHHEA St SHOPEEETBes REEg g in PBS: nd

1ncubate§'§;dﬁ1 S&O%@Qy anf@osllied, AlRAUSE FHREMkRchaR S5 @ﬂ%l&& 568 |goat anti-rat IgG
s remain on they study (for SK-MES-I

(1:200; Vgle uipr Rsgpes: i ) oo RPFerer A P P OblF e, B ons were
washed 4 8REPRAIPHISt, WLt UIKEd witkB) PFALn PRSI folEVed bl9 ah&@hdr hewashes in PBS. The final
|ntercetandmlsthesloeoféf ?fhg Qbi%Gl
wash solufionswss remgyeds&ddn? Gpps o Eluorguoprptah § %IPWE%“F ety 5 Ay Class
coverslighdbele plEQIIGREL safnpleR) ndinR¥ds Rveiked a@dirddMRER) Zetss (AxRpheuTludrebcence

) or atreatnent arm- nmedian TTE for the control arm/
MICTOSCPREd| an TTE for the control arm x 100. Mce were

anesthetized with Avertin (1.3%tri bronoethanol and
Results g 8oy anyl al cohol; Sigma- Aldrich). FITC | abel ed

coperS| con escul entum | ectin (150 in 150 m of

EY VEGRpathyyay %@F%Pravqnégye(da%?sﬂe%&‘ﬁ%aﬂﬁn.19 mogse tumor
models ﬁ@dﬁ#h@ﬁﬁh&@ et @i KerB& (1005) Mibture E38: 99 RS Htwena, iBdelieved

perfused transcardi al Ia'( wi t h 4% par.af or mal dehyde %P{:AQ .
that somp fumpspssar dgss denepdent o YECH igrisesse] fmatioe R Pegppe meensitive to anti-

postfixed by imersion in tf% sane fixative for 16

hrs, followed by an incubation in 30% sucrose

over ni ght
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for cryoprotection, then enbedded in OCT and frozen.
Sections (30m) were cut and nounted onto gl ass
weliwese47nehydr at ed and bI ocked in PBSt (PBS, OCHH52006/043516

VE@ﬁith%-%é%p?%%%?g% %1»2‘1@13 Lact {(Eazcol goa! 405ﬁ£r%gi] ftgl’lr (ggoﬁ 'Cand Metastasis

ions“weré 1nc
Rev 20:799862 i dgteimine tFINRR1tHlochielcoBd ¢dhiab@Qhe wmor gpwmnhibiﬁm[gevided by

blocking gg%1 %%ée}eﬁgg v’faﬁg%e%\aéaﬁ rei?'lagﬂs & %Iw%% %}ﬁlﬁ\%@%{}?ﬁga%%iﬁvity to anti-VEGF

therapy. Jifit8 i beetrovial VIEGE,do addiftiop t<atutnobdmhve¢ VEGFebea bék@8hgyoetp impact
- hu exa 5 68 h 1
tumor grqvglr éN&Hsegcf r\%@é@yﬂbﬁ rﬁcolgmze s o%fr?ﬁ %nd hﬁélﬁﬂa ?QE';G{: L&Qé)et al.

(2006) J Bibt @lens28aioil-agl.was conpl eted, sections were washed 4
times in PBSt, post fixed vvlth 4% PFA in PBS, followed
Thyse aﬁlﬁmnts @emkhgmdltmteﬁm effebteof bloplahg WREh alows} andjingpmbination

with antl-\é%ggr %go Anglud dd ﬁ:)e JS{}\lélree ée%?%n 10‘{7]3@: gIgd; 1 o ﬁ)l arsl,tlbvc\)febF eSK—MES lis

aNS CLqmeac@aft moéal tl&&fm»t@@ﬁ NR#d piinrerd]e i W@‘rtéar@a@ stmi@htlwq, fyith an
mtermedlé e le ﬁl 6@% ]?rﬁsll é@gﬂl%f <fe g%ﬁﬁ { AR VBEE eﬂ?@\ﬁ&@dta%Z% tumor growth

een prov to reduce
mh1b1t10n’(§‘ﬁi®asmglb agelnizattu-l‘dilhl’ll maum@,@ % Web randreeeNBP Hifed ing signifigat effect on

Ferrara and Kerbel (2005) Nature 438:967-974.
TGL (Flglgl%rb%j is believed that sone tunors are | ess

i Slgjl}g %t ad81rt}1vé/ B @%robye?v%ﬁ%lheﬁ QiEHEPSAtpNRPPEnt?E&\g PRGSMEN

itive to anti Ker bel et ,al
combinatiomvgranE{BGER. o depResd imBgwe 1§, antdRPAL éfeﬁhl‘h %"“i‘bfmaF@PW“h anti-

VEGF 1npr|ezgsgclfg1g g’(ﬁ %tﬂdao Slﬂ%@%oc@ aﬂolﬂ?7d%1 TRE algf QubiP ds&hinl%bltnblﬂﬁhon with anti-

rovi ckin , We selected severa
VEGE interio e fTO! Fomhens) 14 iaace Rmmisr fes‘bléfrVXﬁf%@bt@’éﬁﬁlé? the §1esp NSCLC

xenograf! 190&[] i MG ek HEARVRP 1Sh RE@uIADIE BtrSthdl ATk aMEEﬂ:levdlsﬂ but in tumor
dition to tunor derived VEGE

has_been_sho
cells to aulmémﬁu Soelegeenheni-NRBL hewediifs TOkapt YEGL R Shige 25% TOL and the
combina G GRGNLZA P eED &Iﬁgﬁrb pe).and human VEGF. Liang et al.
(2006) J Biol em 281: 951-961. These experinments were

Agshignede SR-MESY nidas vakd (ﬁﬁéd tefdamsaﬁidl falgomm d@lﬁﬁm@emﬂnﬂhe the
in conbination with anti t}g:ﬁt‘ i ncl uded

delay in QR FEV | BHIA T RS DR PSR P00 mms no

animals Wie Mawvbd s r8suliSELdicitSNTEY RdplanNieied plbtfsabwﬁa(ﬁgxﬂﬁ@m&ffect of both
NRPl primarily in vascular and stromal tissu

ants NRE s Fiaen Py it BrRR e f Ropi S s o] oS g
9B). MehdtksmdNB@L tumad Bt dwiVEEly (WGDY s}@emoalrfgw/mgtamrmray gmmt NRPIA 24% TGD

for antl-glglli% _br@t I PJO&%—V]%%%B% Tﬁggpcﬁ gt?téf\lgﬁ tlﬁtV %e lglgatlon arm; and

96% for TB-NRPi Ouirei-OBGF cSibinddonghy, t he addltlve effect was
observed when either anti-NRPl antibody was used in
Siﬁﬂ‘ai relts @hode séendnth: NSEGE molisls sheyi absoahsdrvedfin g umgnelr@alel of

NRP

st T B S P SHIRIEH Bt BB A g crsin

were dis¢eofed ﬂlN:lBiplaBtedfiledeb imi0 Fokleat a10@004)t(ﬂmeGsz@r RdE(QZZ499—25 11. In this

to a O ut, 77/%
model, IS PN Bt ch S TR S BB LA pln oy
partially @ffeteive aﬂmhdlmimgalhrﬁ@ ge)mli &SgESQ@RIGrOWWh intalsition was sanidhr to that seen in
r t1ssu t : .
the NSC}E@&O s&evgmref‘o %C‘h ggeahdsg% ?glcztl thgl'égﬁtgxt%? erlg%g&pl aﬁld anti
VEGF tr&4thnentpantithal ViGle hmlvesmlobn:ﬂ%%aﬂieﬁay emrlgl it the exyeriventfddshad line; Figure

oC showed 51% TG (Figure 9C). Animals in the SK-MES-I
)- nmodel were dosed to day 35 and followed to day 60 to

881 g the %og model for vascular histology studies, we observed that control tumors showed very

large unorganized vessels that generally lack pericyte coverage as determined by PDGFR-
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delay in tunor growh (animals were renoved fromthe
study when tunor sizes exceeded 1500 mmB; no ani mal s
woen@/osermoved as a result of toxicity). The PCT/US2006/043516

g e ASADN @0 B OF LIDLOF SO i anj fi
o AP S RN 0 RO B8l A Rhtr o
general rgjucmtnhn eescudanipasite dn taddigom glost, dgetral va$snl§ ﬂ(aFlfeglamed 9Bpt-VEGF
treated tuér}oF]s siﬁ%w&rie o tsgsz asgecflgtll%)rr{f%o Pg'{c t¥\'§ @Kﬁgx ?%ulgs-r»%% %%R’%\ﬁofmh other pericyte
markers.ant i - NRPI B; 60% TGD for anti-VEGF, 93% TGD for
anti-NRPl A + anti-VEG- conbi nation arm and 96% f or
Gnadels-fNRPlumBrs-treatad ivitEGEr esiiSRAhmiAbrlae APPe; sifnilag in morphology to

anti-NRPrlquegtle Ve ge?s 1}1 Qo%gtals Sisike Il‘%ln%éjgl INEk s %gﬁ'{né 4E4n8 uﬂé)éé?uzed
C? muri ne node ]l breast  cancer, terned
mamtamfng ulpwﬁus-]ﬂ(e(aﬁpt@ancq Pnwv atier bandosizilerdn gcmmob@eaw tumor vessels, tumors

treated wwg\éle’r_?r[t%Nf{%ﬁ%%g %ﬁb (facE é&éﬁl?%llt g&lc rc@ve@z%g% S6d ﬁﬁ!er@sﬂggly tumors that

were treamlnméaranmé@GmeQ 40ger aathRPl ‘hortanti-SNRFg déhowwomb@ed phenotype, with
vessel regl{c gﬁ?gl{nll%\/gﬁi‘@ﬁé? greé)tgd Mﬁlﬁﬁe&ﬁ v@tﬂg rﬁa‘ﬂ ﬁg%gelssa{pbé%\ﬂﬁg less refined
and anti - T

I'S agal n on partia fective at
and lacking digeri pegcstessseciagionwt h (Fi gure 9C) . Growt h i nhibition
was simlar to that seen in the NSCLC npodel s, however
Thesef merpkolegical phseivitians g gpreiited With e quantifipdechapass fnasasculse

desensn)ﬁl Ud sh Jg ﬂp%atmyxﬁq:thtbﬁﬁ%fﬁNﬁPl AFbIMRs SnYIHEVEGF decreased
arvested on the same day early in the experinent

vascular Gephe§A)-| Grethe p]‘,hgma@d g@}y anfiN feRi@Ss 1OJBCIAS R RITICHYg staining in tumor

samples Ye@l%&: uh @Jmﬂgl'eﬁtt@l:&ﬁ}él %%?Hlleﬁancy@/vﬂaﬂﬁfM@&m&zﬁﬁﬁngﬁ@]ﬁﬁ%@encyte
tunmors showed Ver%Fl arge unor.gani zed ves

coversgagbnt B VECIE (el 4P b0 RGBS U R 1 Jrepyby ani-NRP1
andanumpﬁeaqh&yl c aI one resulted in a decrease in vessel
di aneter and a general reduction in vascular density.

Tlﬂ: tﬁﬂg} gl:@crhnumai& (aht{-NRP1* Al |antV—B]R$’$]f)Sm<ﬂ hai-VEeHmap Bd?dting by
- treated tynors s clat]on, ol
blocking i sren) G duncpm P pr HESHiRg B Sl eSS B PR ob s these
antibodié¥ah tugdok ol dRlchavd/asalise bif YReriidtiddifect in &ﬁihadg warohgrowth.

e, St S0 D e B3R 0 A gpg crime.

Especiall{0l R chRlof AasNRIM 4, hle\t&ﬁﬁﬁﬂuggeamaﬁgmjc fdtlatr thmanddditive effect, since in
S S T BB TR

dlfferenﬁd’ﬁﬁﬁﬁin&ol bltl IR aitibodg aigﬁﬂﬁcmtlty lenieintddenmamntipoii@hempdmbaned gvith anti-
I ack eri t e coverage. Mpst
VEGF, ‘mePéIF Wﬁrﬁﬁﬂ ’ﬁat were treated with anti-VEGF

g{)}ﬁfbfaﬁee%e aﬁwgﬁ%dtl y 6gl’g e ng%rﬁ tr\e;agrsng%tlrgﬁ?é 1§ P S%H?%lq ei%uctlon 1n tumor

growth. aﬁl‘enestME@Fthbseeﬁ%c&darb unﬂu rslsghtllg; letss patertt tha peti-NEGY alone slowever, the
reductlogg‘gtg%grlagqg\g& g I:cl)m mat sq'&ka}nﬁ lﬁ% BéfinhaY 'ﬂ% anti-NRP14

oFHaL & mor p glc Servations are
combination axedsa Thelsingld :tgehﬁﬂaéfem ann—NRE wipetregiss tq its rolatelyl songer inhibitory

e
both antdaedhs.:] ‘t(;/?tee gqugng IéOt@“ tut llsieclmtghe;?cuhammmdmgyn @nmolusﬂ@tzhag%egzlgpment
S rc¢ n es tested,
assay angénl%%%aﬁ e {J%Ssocéaﬁ P (‘)NI%% élp%ltbﬁggg@éy@&%ascul ar
;t t @e\/lgeggﬁéjsﬁ 4 u atrlréfgodglﬁ{éj ['} %Ife%ﬁﬁug\{a%re gce%ﬁ]ﬁl\é’% V\#ﬁ@tof close

unor's I'gh es rati o,
pencytel assodiemne,aagésthlg t}aam pemq}RE’berW tam@bitint imnidRPe biBod vasselsrrading the

pllast101t§;)eréolg} a)?ge},??e R : @ exge actt al( g@%%) &Bﬁloprﬁén?% A9§ 'ISd\éR@Imdmgs of
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bl ocki ng different EC functions and/or signaling
pat hways rai sed the possibility that conbining these
wanvi7wseizes i n tunmor nodel s coul d have an addi PCYRISR006/043516

R T s & n il ,. ' :: A " 1 UCI n t U
this mn%ngg‘bg‘%g%%ﬂ%w i %Mi?e retgl\?\é%no er ve \éér%tg%néddgﬁ%egonsgtmg of
the morpl@BériesiiNiRhe wisduliar alekis-ieEne Chiiljuies fd)oweEbpdether mgturat[tpm he
case of anti-NRPl A, the results suggest a

TBeyiﬂei @ipsitidyees stabilikieg tulrrlrwnesadsjlthus \gemefrfsetsxantléf H¢getherppy resistance

asa consegfleﬂﬁe gil vgasgﬁ ?D glﬁt elrﬁég(l}f? E?R,en nce %% Efrﬁ%&éé@aﬁd%es&eg‘r%ﬁwlmentaﬂy

Bergers ef ﬂmmmm@vme&v U1 1:1338-1205; Byl gt @4 (@0N4) Fesahy [1§:3En3idn dethese
studies, 1ttv6as ghs[efve Ckll’l : rortélnﬁ “?%Pa?o% o\fMIV?‘]EE}tF E(t: ﬁlg@nggﬁa Pé%?*@@ﬁ(%% ligand)
results in Byrthsi dighlmoa géuutnot vesatlarent Subesubrthydit hens bgensshgi i mpagﬁlg studies that
] in tu 6SE _but th
s ST A PPy LOBRLSELARI st s
remainin@leaseds. beb@mﬁé‘nelmalltddé Wlibdiﬂw poiryie rasspuntmns Q’P@Wlbha ¢aneaeanense of

ah'ﬁﬂ VRS ikl @004) Ant NBathol 165:35-
immature Ve?bfs Hﬁ%lrgoﬂ" & %ﬂ fimoBhd Edél Si ng’l e age nt) ef f e% ?
52. of anti - NRPI B nay be due to its relatively stronger

i nhibitory activity in reducing sprouting and in Vi

VO
Basgl coglerbsirgtionorbrareddn the dayplapingreinast cagrbe pergilgiechgat blocking
NRP1 fuﬁkﬁﬂﬁ'l 250 R afgs difs VL e SRk PR Vedsdls, faﬁ&s@ﬂgj
vascu ar reno e nouse retinal devel op
inhibitingesseymatrtiom Hietsfarp l%@pp}érvra%ﬁylﬁ & pEEeel ‘é@‘ﬁ%ﬁenﬁx“%eﬂcev @%‘é é1|°1§,e may

not have L1 Qi 1HF aF Qrect 3 ucﬂlg%ﬁjnor %;&wtnaaso RBEHmMBY RERE QL dh@&iy mherently

r renD in the retina takes. place

In
disorganiatsh sk <ol @053 @ug&nz@w@eté&gé%il%ldnghlswsﬁegl% P spattent wih

the obsertfﬁﬁﬁl tﬁ%@ raltﬁaﬁgl?éltismﬁ dBn Y Bhiitk FRschlAITBhoHeEnd) @@ not see a single
essel s ending the plasticity period of vess

agent offycs O3 HPOIBSJeAHHE WHORETOV MMVM%%S@H@%G%% blocking

vascular Tendlsiihe 2d el shsteq@at RhchRtiod, i &)rﬂbﬁﬁaﬁbrﬁﬂftIEaIﬁFMB ‘c'heﬁf)y may render
vessel remodel i ng, consisting of the nor E%ne3|s

the remainjpg BRI VaIselp mﬁyees%%ptmlﬁ {9 regression aT:Wl%EfPF’S ts okcthe Prg@ggamﬁepnon
showed ttlét{rvEJQQE rebRinitcah bdibrs Fdaeedivilieittdr aﬂ@-’NKPS( tnﬁ% it caibihaton rgth anti-

tunor vessels, thus_giving rise t VEGE t
VEGE indgi ek B =5-o5 60 ADE el WesybBe R ST Hir Hep e
blockmg%gmﬂq%ﬂ‘ Ye0EFundias map eise Rk @ paafheRB @f telddridg remaining vessels in

Perlnentall ergers et al. (2003) J din Invest
antl-VEqFl feated §3MOFSgic Vi S4Q TSS9 004) Faseb J 18: 338- 340.

e st udj obs rve t hat_.bl ocki b
e PRGN oBfnvel Gopif S A Ry guRispiPl Bosalaed
that blo&ldu@ﬁﬂd?l foRSih InSneW[’y ﬂ‘ottﬁédh&ﬁselﬂ;uﬂrﬂbmtvesseis ﬁ‘bmtuudnngomg remodeling and
ascul at ure.

subsequenﬁg]@tiu%oré lﬂ'tl]la reélger{rﬁglees% T’%%Eﬂ? Ware@ n:tj %% ??%ﬁ@%rls%rvwal %ee the model
in Figurd UIYJ Coris@fedl wish dhis ndodsl, gd&lobaset‘&dia sanifamtt dexfreayesia vadcalar density of the

developlglg rlﬁeg]'?l :ngcglate%]%tet t:r'eh geld gﬁ)ﬁ gyl\;ﬁ%ﬁzgls o%nlk? zf]?(gigat half the dose of single

agent ald¥@$sidl dosé= COnPkg dembiaatifn domﬁmg/kg vigsshedngibordydl e Bigng 11B, as
vas&yla% renodeling and nmaturation. Inai et al. (2004)
comparelfg Rol 165: 35- 52. Based on the observations

L

functlonalt 56 réRfiCeey apatddaliat bEGH delucas gpegulbtionof NREE se prgooth muscle cells,

L

32:206-AR0 nahapyseﬁcﬁxpdsrau@t axpiegitinfdf DR vef seee bn bumaneschocthmgpscle cells, as
tunor growth, as nobst tunor vessels are already
i nherently disorgani zed. Baluk et al. (2005) Curr QOpin
Genet Dev 15:102-111. This prediction is consistent
with the observation that, t hough anti-NRPl A

strongly inhibits vascul ar renodeling, we do not see a
single



agent effect with this antibody in reducing tunor
growt h. However, it was specul ated that bl ocking
woaswises70 r enodel i ng, and the subsequent mat ur ACTWIS2006/43516
welﬁiiﬁé‘:iagigﬁygé?%%%éﬁ ag}{/hgga%% yrmar rrtélgr% [(lfa ap gxa{nplél exp{negs%n $rA&P1 extends to
areas adjpegt 0 $tio positiva stamdip deiFod miodelpf t he present invention
showed that vessels remaining in tunors treated with
Inicodudusicanthe exyRiRinemyieseribed berbinnlambosrataitiahblacking NRIHGERd VEGE
function Enntgu%%g l %ﬁ r{as%ﬁ Ca¥t gdl I Vée%gece %1 ré){ﬂcm T&%E)? %Jo%&“%aLsﬁ presented are
ev1denceb tlracNRPIgniay) tlko Wlnmwu%@cﬂamams otber theayV EGHRIeigneling.
consequence of rendering remaining vessels in
anti-VEGF treated tunors nore vulnerable to
regression. Based on the results obtained in
devel opi ng retina and xenograft tunor nodels, it is
postul ated that bl ocking NRPI function in newy forned
vessel s inhibits vessels from undergoi ng renodeling
and subsequent maturation, thus rendering these
vessel s nore dependent on VEG- for survival (see the
nodel in Figure 11A). Consistent with this nodel, we
observed a significant decrease in vascul ar density of
the devel oping retina in neonate mce treated wth
both anti-NRPI B and anti-VEG- at half the dose of
singl e agent al one (single dose = | Ong/ kg, conbi nation
dose = 5ng/ kg of each antibody). See Figure 1IB, as
conpared to Figure 7D. Mreover, it is possible that
NRPI may al so be required not only for endothelial but
al so pericyte function. It has recently been reported
that bFGF i nduces upregul ati on of NRPl on snooth
muscle cells, resulting in the ability of VEGF to
i nduce snmooth nuscle cell mgration. Liu et al. (2005)
Cyt oki ne 32:206-212. In the present experinent,
expression of NRPI was seen on human snooth nuscl e
cells, aswell;lIBnipe" i t human tunors (for exanple,
expression of NRPI extends to areas adjacent to lectin
positive stain in the Fo5 nodel). In conclusion, the
experinments described herein denonstrate that bl ocking
NRPI and VEGF function in tunmor nodels results in an
additive effect in reducing tunmor growmh. Al so
presented are evidences that NRPlI may al so be acting
t hrough nechani sns ot her than VEGFR2 signal i ng. CLMVS
WHATI S CLAIMED |'S: 1. An anti-neuropilin-1 (NRPl)
anti body capable of inhibiting at |east one neuropilin
(NRP) nedi ated bi ol ogical activity. 2. The anti body of
claim11l, which is capable of inhibiting NRP I's
interaction with semaphorin. 3. The antibody of claim
1, which is capable of inhibiting NRPI ' s interaction
wi th vascul ar endothelial cell growh factor (VEGF).
4. The anti body of claim1l, which binds to NRP 1
within the al a2 domain and bl ocks NRP 1' s binding to
semaphorin wi thout blocking NRPI ' s binding to VEG-.
5. The anti body of claim4, which is capable of
i nhibiting NRPI nedi ated angi ogenesis. 6. The anti body
of claim4, which conprises a light chain variable
domai n conprising the foll ow ng Conpl enentary
Det ermi ni ng Region (CDR) ami no aci d sequences: CDRLI
( RASQSI SSYLA; SEQ I D
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NO 123), CDRL2 (GASSRAS; SEQ ID NO 124) and CDRL3
(QQYMSVPIT; SEQ ID NO 125). 7. The antibody of claim
W60 2000056410 conpri ses a |ight chain variabl e donBCWUS2006/043516
cLAiMS Sequence of SEQID NO 3. 8. The anti body of claim 4,
whi ch conprises a heavy chain variable donain
the following CDR am no aci d sequences:
WHAT ISCC%W?%E%FSSEM S. SEQ ID NO 126), CDRH2
( SSI TGKNGYTYYADSVKG, SEQ I D NGO 127) and CDRH3
; I
Lo AR (SRR U sl Pk e ol et gk bRy
mediated mipgeakastivity. SEQ | D NO 4. 10 The anti body of clai m 4,
which is the YWs4.3 anti body conprising a light chain
vari abl e domai n sequence of SEQ ID NO 3 and a heavy
2. Tohaitipogwefi cddiind . whighisisapablgeé inbibitimr NI ipferaetion, Wlﬂllsemﬁfﬂ%’@ﬂn
anti body of claim1l, which binds to NRP 1 within the b
| b2 domain and blocks NRP 1' s binding to VEG- without
3. Tk ewiodyofkmm s which icapablest inbibitsdYi. siipteragtiqn; wify vascular
]ggﬂaln conprising the foll ow ng CDR
e“d"thehm@h L Brofflh (T@t?%eg\ﬁences CDRLI ( RASQYFSSYLA: SEQ I D NO
129) CDRL2 (GASSRAS; SEQ I D NGO 130) and CDRL3
4. ﬁQQX&b@%’E’Em%Qwh& MRl NRP1 kA thin'e a B dbRAGH Yindblodks AIRPL’s

2, conprises a Ilqgt chai_n vari abl e domai n
mdmgt@éflﬂj’@h‘lf@ whog‘:_l@qu\g@%l pdingrteVEGH- | body of claim 11,

whi ch conprlses a heavy chain variable domain

5 con'pr i SI n geAA}‘ngclhovm ng B%h?@@%%%téﬁj Angiogeniesis.

(Sq SPAGBYTNYADSVKG SEQ ID NO 133) and CDRH3
ELPYYRVBKVNDV; SEQ | D NO 4). .15. Th ant i bod:
6 U Aot o A VEGREPTECS HUPA BHATA YRR SPEnE the foloving
Complen%fé?‘j Det&%ﬁhﬁﬁ@ R@gl&f (CHEQ ahid NQdGequbfices: TERIANRIASQSYSSHILA; SEQ ID

o125 ORI TN S el RS S 0.

and a heavy chain vari abl e domain sequence of SEQ ID

7 The ody acco a|n11 mher
7. Tranibety poe & i rete btk RrEo B TR NG s
NO:3. and human NRPI. 18. The anti body accordlng to C|aIWlL
wherein the antibody is a nonoclonal antibody. 19. The
anti body according to claiml1l, wherein the antibody is

8. 'Ehebthﬁﬂilﬁg iof tlained) tWhhxhc&ymprZs@s a lidaey elntn oidyle dosan dom[glsmg the

rottowing ¢ B o {7 iy CRARY (GRS RSP ARk 1 Aape €

(SSITGKNG VT AYADSY Kif; SEQIEDAVQANBrnd CORHBHY AKERY 6diV; $EQ ID NO:128).
prevention of a disorder associated with pathol ogica
angi ogenesis in a mammal . 22. The use of claim 21,
9, Tieentbaly tof elaih § ovhildircoingrises ¢ heryp chaip Barialilh domae segfienst gf HFQ ID
NO-4 22, wherein the cancer is selected fromthe group
“ consisting of breast cancer, colorectal cancer,
non-smal |l cell lung cancer, non-Hodgkins |ynphoma

10, ENERdibody$? HainS ANGE is B Y@ Fantibody comprising a light chain variable domain
sequence of SEQ ID NO:3 and a heavy chain variable domain sequence of SEQ ID NO:4.

11. The antibody of claim 1, which binds to NRP1 within the b1b2 domain and blocks NRP1’s
binding to VEGF without blocking NRP1’s binding to semaphorin.
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cancer, liver cancer, head and neck cancer, nel anons,
ovari an cancer, nesotheliom, and nultiple nyel ona.
WG40077ﬂ_SG470IS€ of cl ai m 23, wherein the treatnenpPCiuwstdoen43sie
o, Fa SR TR Se R EA Y cYolslsYo VAR J b Qi i
12. P R IREBEBEA AT Ditel DA ARG ey AR e dolls HAprithe e
followingagBR el aeitt seqhehrerPRlel GASQYFSSKEAS BEQJD O: 149), CDRL2

Id N@gle_,, gt @q o . onposi ti on,
(GASSRggb%Eeioﬁg er'agée%%dl C agae% a%%‘tpgTb%ngépégééent. 26.
The met hod of claim25, wherein the anti-angi ogenic
[ ] St '
15, B ol . GERRARRGes et oSl sefpefbeBr sEQ D
NO:5. antibody. 28. The nethod of claim 27, wherein the
anti-hVEGF anti body is capable of binding to the sane
VEGF epitope as the antibody A4.6.1. 29. The nethod of
14.  Beabtihodg of cliigy i which eoramises-aAhgEGrChainvaidde/dgugin comprising the

followin%?ﬁﬁ%ﬁr%@ﬁ LhudnfR @b%ﬁ?ﬁ%w@@mﬁs‘% SEBIHAE0 982) CEBR D

erein the secon apeut 1 c agent |sarec%ptor
(SQISPAGLH BEN RADRVESS SEQARING:1 3 BRH2 (Bl REVYHR;PEQ ID NO:134).
consi sting of vatalanib (PTK787), erlotinib
TARCEVA(r)), OSI-7904, ZD6474 (ZACTINA(r)), . ZD6126
15.  Thawaidy of dmpghio which geraprisphr HesyyTabrin vayigble ¥Afegoe of SEQID
NO:6. (SU5416), AMG706, AR013736, Imatinib (GLEEVEC(r)),
M.N- 518, CEP-701, PKC- 412, Lapatinib (GSK572016),
VELCADE(r), AZD2171, sorafenib (NEXAVAR(r)), XL880,

16. %@n@ﬂd&b?gﬁm 11, which is the YW107.4.87 antibody comprising a light chain variable
domain sequence-of SEQ ID NO:5 and a heavy chain variable domain sequence of SEQ ID NO:6.

17. The antibody according to claim 1, wherein the antibody is capable of binding to both murine
NRP1 and human NRP].
18. The antibody according to claim 1, wherein the antibody is a monoclonal antibody.

19. The antibody according to claim 1, wherein the antibody is a bispecific antibody.

20. The antibody according to claim 1, wherein the antibody is a synthetic antibody.

21. Use of the anti-NRP1 antibody of claim 1 in the manufacture of a medicament for the treatment

or prevention of a disorder associated with pathological angiogenesis in a mammal.

22. The use of claim 21, wherein the disorder is a cancer.

23. The use of claim 22, wherein the cancer is selected from the group consisting of breast cancer,
colorectal cancer, non-small cell lung cancer, non-Hodgkins lymphoma (NHL), renal cancer, prostate
cancer, liver cancer, head and neck cancer, melanoma, ovarian cancer, mesothelioma, and multiple

myeloma.

24, The use of claim 23, wherein the treatment further comprises a second therapeutic agent.
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25. The use of claim 24, wherein the second therapeutic agent is an agent selected from the group
consisting of an anti-angiogenic agent, an anti-neoplastic composition, a chemotherapeutic agent and a

cytotoxic agent.
26. The method of claim 25, wherein the anti-angiogenic agent is a VEGF antagonist.
217. "The method of claim 26, wherein the VEGF antagonist is an anti-hVEGF antibody.

28. The method of claim 27, wherein the anti-hVEGF antibody is capable of binding to the same
VEGEF epitope as the antibody A4.6.1.

29, The method of claim 28, wherein the anti-hVEGF antibody is bevacizumab or ranibizumab.

30. The method of claim 24, wherein the second therapeutic agent is a receptor tyrosine kinase
inhibitor selected from the group consisting of vatalanib (PTK787), erlotinib (TARCEVA®), 0SI-7904,
ZD6474 (ZACTIMA®), ZD6126 (ANG453), ZD1839, sunitinib (SUTENT®), semaxanib (SU5416),
AMG706, AG013736, Imatinib (GLEEVEC®), MLN-518, CEP-701, PKC- 412, Lapatinib (GSK572016),
VELCADE®, AZD2171, sorafenib (NEXAVAR®), X1.880, and CHIR-265.
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