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I nhi bitors The present invention relates to nol ecul es

wonovewoses7ung with the function of neu- 5 ropil POT/EPRIN3/014756

the context of angi ogenesis and the treatnent of
cancer. Ml ecul es, polypeptides, antibodies,

conposi tions and nethods are provided that are useful
for reducing, inhibiting or treating angi ogenesis, the
i nvasi on of blood vessels into tunors, and/or the

i nvasi on or the netastatic potential of specific tunor

cells. Ad- ditional Iﬁi E-Et h‘iﬁ I!S!pEOVI ded t hat

all ows identifying erfere 1o with
the functionality of neuropilin-1. Furthernore, a
nethod is provided that al- |ows deternmning whether a

uraII occurrln t unor cell de epds on f i onal
o et o etes o sl St e itk kgt ian of neu-

Polo@td-2lin tHOBAGH RN EXesibHEA! VRt Wkérgz@ﬁ"}\t{olecules
tunors shed cells, which mgrate to new tissues and
cr}@@lmem@cmm@abydles, wnmrpgsmérmseaqdrmcﬂagés alfe p;evuécétham gre useful
ond s cal.l ed netast.a asis.
coRrese et Lo, S FRRE FollBeTRUPRLS RS BeBopd ggssels o
dl sibrns, ahd @M@V d G tHe Iriétastﬁ'ﬁé poBagaflspecifie 8RR &blls. Ad-
has been focused on identif i ng . speC|f|c prot ei ns.

i PRl 2ansthodvisiPagiers that aNRpe Adwkiyipe mplesylegswhich interfere
bagy:f tﬁé’fun*&ﬁ@g?{ry 6’p°i ihg. F{lrﬂll 9é(f %irmeth?@ E%S%E%& that al-

strategi es |on nol ecu

nedwatdetaalihing eﬂietheoa na’eﬂ‘elll-ymi:tmrmgl totner aelt depeads bavimctional
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i nteractions between nunmerous cell surface proteins.
Adhesi ve interactions are known to involve

i nteractions be 25 tween substances surroundi ng the

cell (e.g., extracellular matrix nol ecul es, for
exEH@H@}RDbEﬁméH1THEINNE%HH@@Ein and | am nin) and

ex cellular a sion rs. It.has al.so becone
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acquiring the abili'ty to proliferate and invade host
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ceptors. . The anchored tunor cell next secret

hy@lle@pﬂmcbstéaﬁ%%§egra hesércmslegples (CAM’S) wh1ch mediate cell-cell

or cell-matrix interactions, have been proposed to be involved in the process of
metastasis. Cell adhesion in normal cells involves interactions between numerous
cell surface proteins. Adhesive interactions are known to involve interactions be-
tween substances surrounding the cell (e.g., extracellular matrix molecules, for
example fibronectin, vitronectin and laminin) and extracellular adhesion recep-
tors. It has also become apparent that cell adhesion molecules fulfill much more
complex functions, which may result in cells acquiring the ability to proliferate

and invade host tissues.



cells to secrete enzynes, which can degrade the matrix
locally. Matrix lysis nost 5 likely takes place in a
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surface. The third step is tunor cell |oconbtion into
the region of the matrix nodified by pro- teolysis.

Thus, invasion of the matrix3s not nmerely due to
passive growt h pressure but requires active
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sprouti n% of new bl oo;l;éf vessel s, which is dependent on
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(Fol kman et al. (1987) Science 235, 442-447, Fol kman
(%¥1) J. Natl. Cancer Inst. 82, 4-6).

The VEGF protein is secreted by tumor cells and activates VEGF receptors on
vascular endothelial cells. These cells begin to form new blood vessels into the

tumor, providing a supply of oxygen and nutrients that support tumor growth.

This process of the growth of new vessels from pre-existing vasculature is called

angiogenesis and generally occurs during the development of all tissues.

Angiogenesis is understood herein, furthermore, as the sprouting of new blood
vessels, which is dependent on endothelial cell proliferation and migration. It oc-

curs at specific times in development and growth, e.g. during development of the



Moreover, it has been shown that angi ogenesis is
i nvol ved in the pathogenesis of disorders dependent
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of 5 which are tunor growth and growth of netastases

(Hanahan et al. (1996) Cell 86, 353-364). Vascul ar

endothelial gromh factor (ME3) is considered to be

the prime regula- tor for both physiol ogical and

pat hol ogi cal angi ogenesi s, acting through VEG-

I espglfryy 0 o8 wonné healinge (Hollkmércelal. §198W Sekacal’gi42-447, Folkman

aqg .genlc signal s éDvorak et al. 10 (1999) Curr. Top.
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FASEB J. 13, 9-22). Angiogenesis depends essentially
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of 15 which VEG--A is the nost inportant for

an§3 esis. There are seven known splice variants

of VEGF- A of which six areeyro angi ogeni c. The VEGF

i sYhsspias endotheliad geopthdactere F)auswenﬁé@rﬁdéo 5pthecprige regula-
PG AT ORMRT SR QA0 BB, (R Aihan Ve

J. reBt}ﬁbrs (ﬁ?nemmhelﬁﬂ)@e]ls'l.grﬂﬂmkﬂi&ﬁﬁg (ah@RkpnicFegady @)vatbk et al.
nds_Cardi o 3: 244- 250

ol PRI SRomMhcroplol rispiroptiah 0753 NevkIq ctals 999) FASEB

(1p9 g)gg TMHHH VEGF i sof orns conS|sts of nmononers of
121 145,165, 189, and 206 ani no acids, each capable
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SCirRAGe, £6D; 888089Re( 19928325 199y ); Diketer, @ctalaU Bl&l Chem.,
Bi ol . WD 2004/ 056874 PCT/ EP2003/ 014756 -4

878(6‘013132460@@5(11@%%)); Fersearai ah, TendnCardig N@M 20d- 250 (1993);
I ni‘-"(?l‘?etrak, e§%l.,2ﬁdﬁlgﬁ%heﬁﬂ;9297%).’)15 1 7158 (1997)). Human VEGF isoforms

consists of monomers of 121, 145, 165, 189, and_206 amino acids, each capable of
making an active homodimer (Polterak et al., J Biol. Chem, 272:7151-7158
(1997); Houck, et al., Mol. Endocrinol., 8:1806-1814 (1991)). The VEGF121 and
VEGF165 isoforms are the most abundant.

As said before, VEGF stimulates specifically VEGF receptors and thereby in-
duces VEGF receptor tyrosine kinases, KDR/Flk- 1 and/or Flt- 1, which are
mostly expressed by endothelial cells (EC) (Terman, et al., Biochem. Biophys.
Res. Commun., 187:1579-1586 (1992); Shibuya, et al., Oncogene, 5:519-524
(1990); De Vries, et al., Science, 265:989-991 (1992); Gitay-Goran, et al., J. Biol.



It appears that VEGF activities such as mtogenicity,
chernotaxis, and induction of norphol ogi cal changes

waneosmsci7at ed by KDR/ Fl k- | but not Flt- 1, eveaTiErewwghi4756
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5 both receptors undergo phosphoryl ati on upon bi ndi ng
of VEG- (M|l auer, et al., Cell, 72:835-846 (1993);
Wal t enberger, et al., J Biol-4Chem, 269:26988-26995
(1994); Seetharam et al., Oncogene, 10: 135-147
(1995); Yoshida, et al., Gowh Factors, 7:131-138
(19861 ) 2 Be6e0316996 I04E); @ikedhan, et GENU (ﬁhﬁdhﬁeaevwc)\/ﬁifzﬁ
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cancer-derived MDA- MB-231 (23 1) cells (Soker, et al.
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exﬁh.ﬂﬂﬂn%hﬂeﬁ9%®hain, which is ab- sent in VEGF121
(Soker, et al., J Biol. Chem, 271:57615767 (1996)).

ByTlhis edcabion @eduin@s \/PEGFEG}@Sﬁfblﬁ?ﬂl &t eshtdlAhd porids encoded by exon
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exlﬂ%-elsgﬁgh‘gpepqr@sm&gxoI n&%ge&ﬁ celI's but also by

non- en Ial cel tunmor cells. 25
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cell guidance _and called neuropilin (Kol odkin et
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By isolating the VEGF165R related DNA it was dlscovered that this novel VEGF
receptor is structurally unrelated to Flt- I or KDR/Flk- I and is expressed not only

by endothelial cells but also by non-endothelial cells, including tumor cells.

Furthermore, in ascertaining the function of the VEGF165R it has been discov-
ered that this receptor has been identified as a cell surface mediator of neuronal

cell guidance and called neuropilin (Kolodkin et al., Cell 90:753-762 (1997)).

Neuropilin-1 is a transmembrane glycoprotein with a mass of approximately

130kDa. Neuropilin-1 is a multifunctional protein. Fujisawa et al. (1998) Cur.



pression of neuropilin-1 in endothelial cells enhances

t he binding of VEGF165 to VEGFR-2 and VEGF165-i nduced
wohewmmsestiks. According to Gagnon et al. and 5 YOI/EP2003/014756

99/ 29729, neuropilin-1 acts as a co-receptor that

enhances VEGFR-2 activity (Gagnon et al. (2000) PNAS
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15 PalpatRdi GV ARILAGENSSIsSneur R 2A1 %hﬁ%se%gg@ﬁét.@d by the
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effects of this regulator for both physiological and pathological angiogenesis.
VEGFR-2 is expressed in endothelial and haematopoietic precursors, endothelial
25  cells, nascent haematopoietic stem cells and the umbilical cord stroma only (for
review see Robinson and Stringer J. Cell Sci. (2001) 114, 853-865). If the cancer-
related function of neuropilin-1 was dependent on its role in VEGF-signaling - as
suggested by, e.g., WO 99/29729 - then this cancer-related function of neuropilin-
1 should only be relevant for tissues which express neuropilin-1 and VEGFR-2

30  together in the presence of VEGF. The expression of VEGFR-2 is, however, lim-



cer-related role in those tissues, which do not

express VEGFR-2. The authors of WD 99/29729 showed
wOhet4/0¥8F 165 stinul ated 231 breast cancer cel PCT/EP2003/014756

notility in a dose dependent-manner. They postul at ed

that tunor cells, which do not express 5 the VEGF

receptors KDR or FIt-1, are résponsive to VEGF 165 via

the neuropilin- 1. The determ nation of the

physi ol ogical role of a protein is a prerequisite for
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2004/ 056874 PCT/ EP2003/ 014756 -7 In a further

enbodi nent the neuropilin binders (NPBs) are
characterised by the additional feature, that they

ar sUsayaR e Osf TR duivENTIONor i nhi biting neuropilin
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20 VEEHD8Bi8RI| doheeh hNERIRG ek Akt caﬂ— AehiNPBagiBEerdelR of endothelial
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t heellseas well as the invasion and/or adhesion of tumor cells surprisingly a poly-

peptide, particularly an antibody fragment binding to the extracellular domain of

neuropilin-1 has been identified as such an inhibitor.

The present invention relates to neuropilin binders, e.g. polypeptides, antibodies,
25 antibody fragments, single chain antibodies (scFv) or bioconjugates, which can
specifically bind to the extracellular domain of neuropilin-1 and inhibit neu-

ropilin-1 function.



5 quences SEQ ID No: 1, 2, 5to 38. Furthernore, the
NPB of the invention can be |abeled with detectable
waroupses7ikf desired. The invention further reParE®2106/014756

phar maceuti cal conpositions conprising the NPB or a

bi oconj ugate conprising the NPB of the invention. 10

In a further enbodi ment the ihvention relates to

nucl ei ¢ acid nol ecul es encoding the NPB of the

invention, as well as to vectors conprising such a
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of %f/s%ui ca%ﬁ&dceﬂsc’géeéé af ?ﬁ nélﬂgélﬁhtllfﬂgct fdae invasiveness

esiven . rallTy occurring cancer
Jéit a ELP t I C Hée%éh{«]e 13%%1' H%b:rf I?Pea%%%rr]%e %cfd3 of geatm% or prevent-
neh’l@QﬁVéshdh' énd/or metastasis in a patient, wherein the invasiveness and/or me-

20  tastatic potential of said cancer cells depends on neuropilin-1 function.

In still a further embodiment the invention relates to the NPBs of the invention as
medicament or the use of the NPB of the invention in the manufacture of a me-
dicament for the treatment or prevention of neuropilin-1-dependent angiogenesis
and non-physiological blood vessel growth, particularly correlated with a tumor,
25 wherein said NPBs do not interfere or inhibit the interaction between neuropilin-1

and VEGF165.

In a further embodiment the invention relates to a method to determine the de-
pendency of the invasiveness and/or adhesiveness of a naturally occurring cancer

cell on the functionality of neuropilin-1.



5 1n still a further enbodi nent the invention rel ates
to a nethod for the identifica- tion of a |ligand

wagedsosed7or i nhi biting the angi ogenesi s of endetchaPe@B/ioi14756
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cell, particu- larly the identification of such

i gands that bind to the extracellular domain of

neuropilin- 1. t o DETAI LED LESCRI PTI ON OF THE

I NVENTI ON The present invention now shows that

neuropilin- 1 -dependent angi ogenesis, inva- sion

ang/ 0furhghasbaime I the éhvietid il L6k 18) H&thod fdriBe identification of

nmol ecul es of this_invention. Surpr|3|n ly, it has
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t hig gMliE Atrihen e@bbdindeyit e iITkMECH GElkleS to BmidIBSd/ fdR UR@ dentifica-
unbi lical vein endothelial cells, could indeed be
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an assa
stmﬂmHamgﬂogeneS|s. The present 20 i nventi ons shows
for the first tinme that sone of the neuropilin binders
(NPBs) that inhibit angi ogenesis do not to interfere
or inhibit the NP-1/VEG-165 interaction. Results show

f uptiranr tbadESCRPEIORBSF IHEINYERTHDAT er ent  epi t ope of
NP 1 than VEGF 165. The result show that neuropilin-

eegeﬁqé %ﬂg@ﬁ&ﬂ N&w B Sbgr né%lfroﬂﬁl‘(l?-l L Jég@&ieﬁf‘ ax?%géeﬂésis, inva-

nmetastatic tunor ‘ce nd furthernore
hafsoxa ahdibc dlorsadn gaol e @biited byersewy the mblecdby of tes MPBstion.

do. not. erfere or.in it NP- 1/.VE Lnt ac-
¢ PR bR SurPrigEBi Bups 1BF sqimiatiof R T 0T kel & pumen
t Osadered 08l BhelOwith WEGR o] R&Y R4 Influ¥Btash ABd $nvakivEsH¥®Of cells.
cells - and espeC|aIIy of netastatic sarcomas, which

ar Iewn%lrf@neys oo Aetis 68 24 PERORmsD a9 wd Hnbebe sgmulated in the
r%?ét 5 & W FRSCUA, g&@% thg%ﬁg?%lohra%ﬁ P HUVEMEHE ik human

Ic potenti
neah bipichl veirlerdiepetidiesetls,i d@fildLlﬁdiEEd tentiangitapeitk SIBGF 4.
i nvasi on and/ or adhesi on. In order that the invention

dep@thdpRerd) ek BedtBioube tHHo k& efdl il dle N T 310 @ehsentibi€ inhibit the
foll ow ng det aj | ed description and definitions are

pri&he daating of ALY e celis an asray gsqddp|sBly g eipeenasist L By present
S hﬁl%ntﬁ)?l? %ovvg]fo??l’?e @%hﬁﬁa@%lﬁ? sd)rﬂg LEAL %gur ilin bmders Q\IPBS) that

Used herein is a nolecure conp
nDnhmHmmgﬂ@nesps db ewahd interfere or inhibit the NP- 1/VEGF165 interaction.
Results show further that these NPBs bind to a different epitope of NP-1 than

VEGF ¢s.

The result show that neuropilin-1 acts as an active mediator of the invasion and/or
adhesion of metastatic tumor cells and furthermore has a functional role angio-
genesis, whereby the NPBs do not interfere or inhibit the NP-1/VEGF 65 interac-
tion. This opens, for the first time, the possibility to develop drugs, which inhibit

metastasis of tumor cells - and especially of metastatic sarcomas, which are hardly



nore than 20, nost preferably nore than 30, and | ess

than 10000, nore preferably |ess than 2500, nost
wonrefimsetshy | ess than 1000 am no acids. Al so PCT/EP2003/014756

pol ypeptides w th substantial am no acid sequence

identity and pol ypeptides, which contain a 10 |ow

percentage of nodified or nor9natural am no acids, are

enconpassed. In the wordi ng of the present invention

the term pol ypeptide generally covers also the terns

antinabldi wish caidnt batker teagreanl-SwidireiaithghRtetait Potential depends

antlbodles (scFv). The_ terns "anti body" and
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I'nensr onal “con urations

cl asthesibsthntidmmuriog kéildukdwenas eiew&’ryl ankinsBMbeptiAed, ividaeH esntain a
may be al so sele({ d fromnodi fied i mmunogl obulin, for
10 engﬁ‘JP@fceIE?‘%?ﬁ dapdi 5%&% W%WWPWGWG%@@W&SS“
anti bodi es, CDR (conplenentary deter- mning region)
gr Lt theqvardgisd dhcerresnnt Hiyeeiinyiee texm nobyreptide g@nergly covers also

%chr%?sl a H3GEs %ﬁu&d&e@ enlts sm% (% an%)goflﬁ(%%SCFv)CDR

am rio

ons arti cul.arl ¥, L1 th i,on e .
coﬁ‘%é%%ﬁd@ﬂﬁbo {9 d;fnmw%@ﬂ%% B v &erm#ﬂ’& g jgpma-
r ehalogicallBiidat hgdnk yintheirpapdyabhdlndymbRécl8@4 -antibodies. De-
ropilin-1 binding as the correspondi ng anti body

15 f r BERAERE §n tb@tmcﬂf/@%favmdqw@p Pt beayy g @ns, alltdwﬂm-s are as-

are t%e parts O¥Qﬁ%%€§%£%£F€ ﬁ?%qgéﬂg%l lﬁg&%hmw
spec furthet &waied ineksabclassea ot 1swtyq:>hs spelchd (g1, |Igganrg$33 IgG4,
The ) nost .vari abl e rts. of the noje
ananff??f likfa, ﬁfths W% VY -£lan GPRtand .deﬁiaa?s thifecarespe tﬁg different
ThepsRk @ f %ﬁﬂ%gﬁoﬁhhﬂ aﬁéetfefrﬂ&galbﬂa eHehH ng:ﬂllb a"i‘ﬁmé and mu, re-
am no acids 24 L2)

20 90 speastivdy. TIBDRbUBIL strﬁctuteh @nd rtlgm dmtrmsmnaln@n@lgumoas:oﬂ@ffer-

26 t 38 L2 d 100 t 125
ey Wnﬂéunh%lg@yh%%5.%611(@83%@%61? "o (o8

4t t&n%%(r)]dl%ejs‘,S m%eyp ‘g‘e also selected from modified immunoglobulin, for example
chemically or recombinantly produced antibodies, CDR (complementary deter-
mining region) grafted antibodies or humanized antibodies, site directed mutage-

25 nized antibodies that exhibit substantial amino acid sequence identity in their
CDR regions, particularly in their CDR3 region, to the corresponding antibody
fragments of the invention and retain substantially the same affinity for neu-

ropilin-1 binding as the corresponding antibody fragments.



ment of Health and Human Services, Public Health

Service, NIH Bethesda). The CDR regions of an
wanvi4wsey4f r agnment can easily be determ ned bypreomebwmdyi4rse

O skilled in the art by aligning the anti body fragnment

with said human 1gG e.g. us- ing a program of the

NCBI that allows to "Blast",-l&nd thereby align, two

se- quences with one another, and identifying the

am no acids of the antibody frag- nent corresponding
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region, and this termincludes antib ragnent s

ody
su@hl%ﬁs(@%ﬁﬁﬁdﬁ ihe hemaly'chaipdsee Kebabet)ad, (18§7) @hmrgh &JS Depart-

?gnnllaglﬂfn cafﬁlg%al ré%fge?{gicg% ﬁgﬁ? ﬁgsl\}és?%&:tghﬁlﬁ ﬁethesda} The

ancmeag@@s@tdarc aﬂﬁwcrd@cﬁr@gmﬁ chh 2gEBNHS dateemRldl bk BMEbody
e art (see Kabat et al. (1991) J. Inmunol. 147,

10 17@@Pq<b5n the g dyraligameythe Arighody wnh‘éffrtb.saldﬁyma@flgﬁ e.g. us-
en F tf

5 SRS NPy IBQTEOLBISPTINARAP ML 00 o

pr epmnes withansiangther, panldydmpﬂfyldg tichamino deddsesfathe yntibdudy frag-

scFv_po eptide f ris a pol ypeptide
i Pi‘l?%f Ob‘ég tﬁég‘?\/&ﬁgﬁﬁg‘?‘/ggm%ffﬁ 'ns that enables the
scgvtof rmthe esired structure for antigen

ehsigtiahamingraciq sgiveRfic ifentitnas uipd) hesdin magips Hisdgt least 70%,

f r t ) b [
B e i s

[ splafedabiwlaﬂlhm 3sindlmven rede Emeferably BHBUL fl redigheaminoi &idsrof two
ant,i gen bi.ndi ng fragnent aln lete.]ligh
ch%}eﬁﬁlsg SR P e R ARl B CTRS oS ety

ibﬁﬁ{gﬁxp agtaWdy,;tj% sw%ﬁtﬁéﬁt{ere %ﬁ%}r@r@% @gfm antibody-like

f r RONRNL {%‘a{flﬁﬁé gh raaug&p bl FRHERLE thisRH inb¥d& antibody
di sul fide bridge at hi nge regi on.

20  fragments such as scFv, dsFv, Fab', Fab, F(ab'),, Fv, single domain antibodies
(DABs), diabodies, and the like. The techniques for preparing and using various
antibody-based constructs and fragments are well known in the art (see Kabat et
al. (1991) J. Immunol. 147, 1709-19), specifically incorporated herein by refer-

€nce.

25  “scFv” antibody fragments comprise the VH and VL domains of an antibody,
wherein these domains are present in a single polypeptide chain. Generally, the
scFv polypeptide further comprises a polypeptide linker between the VH and VL

domains that enables the scFv to form the desired structure for antigen binding,.

A “Fv” fragment is the smallest antibody fragment that retains an intact antigen

30 binding site.



A "single domain antibody (DAB)" is an anti body wth
only one (instead of two) protein chain derived from

wonbos/oses34 of t he domai ns of the anti body strucPaT&P2003/014756

25

Dabs exploit the finding that, for sone antibodies,
hal f of the antibody nolecule to binds to its target
antigen alnost as well as thelwhol e mol ecul e (Davies
et al. (1996) Protein Eng. 9: 531-537. "Di abodies"
are bivalent or bispecific antibodies in which VH and
VLAJEREI NS 2 dayubfidegtabdlézsddvon a si ngl e pol ypepti de
chain, but using a |inker that is too short to allow
f of ‘Fab? i fragnbet weem titezehVisindingetaamedn, édneaiaMFeRALR. light
thC r eby fo(ici.trﬁg %g&l%oﬁ?gal ns, to &gi r- wth,

c oSFEREHES M B T OPHBF oERgihgaandalr eat i ng

two ._anti.gen binding sites (Holliger et al. (1993)
Py\%c?g&gfq%gm%ta%iars weed g2 fogmenta4- 6448) . The ternms
“label " or "labeled" refers to a detectable marker or

t hé “Frrbor pbrgmeninis adivalent fragmestpootprisaigytyvodial. fragments linked
i ' hore-, chronophore- or 20
r 2%? %@]?glgitgk ggl dg%naﬁgé i&@% &%}(mat tachment of a

ol SEBRL Bty SLERLEIRANG 57 b M Bufpuen o v
dejreeiiedhdiyl drivade&lgad onBesRsk el RetHiSs 60MHAlMibR8y %té‘ucture.

fluorescent marker or enzymatic activity that can
dePahsi g vt thsdinging dal, farsomecmtibpdins thalfofitbe Autthodgmmolecule

e C - egtion .system.is.the

e T Rotep P CtheReh Ml 80 B PR H R B D87 4t
251ped)ibrgtepoEygp &ps31d637.and gl ycoprotei ns are known in
the art and may be used (for exanple see Lobl et al.

( 198i8podhe] are Bivaddie mx bispddific aRZvAlk) in vi¥ich S LR foL domains
1 C

i ncl udes any protein determ nant capabl e of speci

bidhd FARICISE] BA 2 Single ARlYPemidE ichaiar bufrisigtd by that agivershort to

Epj ' M u consi of .chem cal.ly.
e B LA, A O B b S B Db e
ardonwimsciodsyr Wth 2604leia8ifv dBEIINERZA03MheL dhbH and dRating two
am ﬁos ars, or @_&fier carb drate side chains and
ustTHETY RS suptcialiiger ehrled P d) TrorsNethatcast Peicbafapo, 6444-
cleangeteristics, as well as specific charge
characteristics. A "naturally occurring cancer cell™

ASTHASELh N ER B o} Slgﬂelg@ l }'eﬁérp% a Iagéctgglie. rggr%nr (t)rrGt nfili;‘Cé)éQOé‘ation

fected, transduced or otherw se genetically 18
i oftsheh, lratpectvdyye.g Shyhnarp&ated bf ddesréahorepRbSBhore- or

il e SRR e B n Bhotpberosranerhyet or adic-

USMR ky/a bBlypBsti ERBGHBSAR BY moieties that can be detected by a labeled
second molecule containing a fluorescent marker or enzymatic activity that can be
detected by an optical or a colorimetric method. An example for such a two-step
detection system is the well-known biotin-avidin system. Various methods of la-
beling polypeptides and glycoproteins are known in the art and may be used (for
example see Lobl et al. (1988) Anal.l Biochem., 170, 502-511).

An “epitope” includes any protein determinant capable of specific binding to an
immunoglobulin or an antibody fragment. Epitopic determinants usually consist

of chemically active surface groupings of molecules such as exposed amino acids,



whi ch the naturally occurring cancer cell was derived.
However, a naturally oc- curring cancer cell nmay

woan@risesd4 sequences that are not usual ly foundPCIEPR®3/014756

spe- cies fromwhich it was derived, if those
sequences have arisen due to the proc 1 o esses of
mut ati on and sel ection that -tldek place within the

i ndi vi duum from which the naturally occurring cancer
cell was derived, and/or during continued culture of
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c EMITng f7BpE, cell manesprivise Senanéesahatizseasasualdfound in the spe-
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amgses af omdn dntd BEleB@IOHS: 18610 B1a8S Whthir A HBYAHSM from which
neopl asng, |ipQ- matous_ _neopl asns, omat ous

n&fﬁ?%‘g Y OCINE angeiGsH viasdlesved aad/onderingxd asimsed culture of
SYHeGMhahH bgc%iryﬁé)- nmesot hel i al neopl asnms,

| ynphat i c}vessé dt%lﬂl@n%:%u 25 osseous and chondr omat ous
negRL ="l L] rs, nmscellaneous bone

t urrprtg,& %g%cdc%tc %gtéyrﬁ%g %Q ﬁgr?é:]’gfe“? oY of E{W‘gr?eﬁﬁl A veddiom, e.g.
dthei meddemurpreferabiynésivel fronPietdréd 8f n Tdsﬁl%%fﬁi&mg of soft
i@r comas of the bone or sarcomas of soft tissue.

DPF UMty and SArcames Blromatqus aoplasms bmakamaten meaplasms,
NBAMAMSuS USS ower. intestine
coFon, I Ver}?%%#@%&ﬁ%&%@?@ 03 SRR BEIEr assf[m%l neo-
20lpsnH 5887 ialFIkE/ EPRR6BS, MebFHblial nedBlatis, M pRARAYE B Mnors
SalEQIRS, £ %E all sarcomas wi.th the exception of |
ang orras . Shd RhYBRSHS PBRIS™S: Bia GeH Jumera drisedliancous bone
t s, " odontodeh Rafuiogs, Ho@&1an T8k S8Sdoki rejn
neeiﬂs t hat gIﬁhe nmet ast a.s%shof téﬁltgﬂtsfgﬁ%grkliﬂs% @?gb%f)ﬁﬁzggsma
pTeVBRIYE, Tad esletimass, immninopradifetayive Bitcheesnmddeuiteaniaf, in

t : ' i singl e. nedi canent or in )
o IERbR tel L RD A B S PRl B soa S ot ts-
"N tOnarig@td {ENGmAss fibrottRsdksinkbplasng, Fhyxomatous neoplasms, lipo-

matous neoplasms, myomatous neoplasms, complex mixed and stromal neo-

plasms, synovial-like neoplasms, mesothelial neoplasms, lymphatic vessel tumors,
osseous and chondromatous neoplasms, giant cell tumors, miscellaneous bone
tumors, odontogenic tumors, in particular tumor cells derived from sarcomas, in
particular derived from sarcomas of the bone or sarcomas of soft tissue. Neoplas-
mas can also be derived from brain, central nervous system, lungs, stomach, lower

intestine, colon, liver, kidneys, prostate and the pancreas.



the course of the disease with either no change of the
met ast ases or a reduction of |ess than 50% or an

wonemass4of | ess than 25 % over at | east 4 weKT/EP2003/014756
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Prevention can be, for exanple, that no new

net ast ases are detected after the treatnent is o
initiated. This can lead to-d3two- to three-fold

nmedi an and/or a %year survival rate of treated
patlents conpared with untreated patients. A delay can
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vessel s. The angi ogeni c pote
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measured in correlation to the capacity of ceIIs to
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st at us of ag r egat 1 ONn nonstr
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dethe |ack of closed
Otfum%% can BUGr any organ or tissue origin, like brain, central nervous system,
lungs, stomach, lower intestine, liver, kidneys or the pancreas, etc., in particular

tissue of mesodermal origin such as bone, spleen, thyroid, endometrial, ovarian, or

lymphoid tissue.

A micro-metastase is an accumulation of tumor cells with a size smaller than 2

mm, which can usually only be detected by histological methods.

“Angiogenesis” as used herein refers to the ability of endothelial cells to form

tubes and eventually, elaborate blood vessels. The angiogenic potential of cells or



pol ygon formation strongly correlates wth the tube

formation of endothelial cells. "lnvasiveness" as
wozer/0ien7ein is the ability of a cell to m graPeT/EP2003/014756

through a | ayer of other cells or to mgrate through

the extracellular matrix. Invasiveness can be as-

sessed by the Matrigel assay ldescribed in Exanple 8 or

Exanple 9. Invasion is 10 neasured as cells that reach

the I ower surface of the filter during a certain

i nimm;iher Wwomls theeirihﬂnitiorv\bé angiogemesikh aan tb@%mfyed:dai hso- called tube

?ln 6h to 12h re cg Ee othgr§ ;ég éhe filte
an TRYR BSFBAP d555hed ip £xgmRie g&}“‘?l‘r R aﬁ%ﬂo@?ﬁ%ﬂseseen
8 &d RAWRIdEnLorreldiGn AR HI@bANy QEFEENS tdEbrndRGRE tE R closed
is defined as invasive. The control cells instead

f omfygnﬂsyas moelk o hosstadisariiaggregatiarhe! epdlseAs demofigtated indikam-
n n- .1 nv.asi es|y
5 0o bl Ridtle RE sbRelfy B Genaf PR BT MR gosed

t h@ﬂygtﬁyiemb@ﬁﬂstfoelg@v@@lrefamrmtme Bgetter form o Tie@blothélial cells.
had been grown, resuspended as a so- lution of single

C e¥ThSadi ks Mhs s ERdreiBab HRCAbil o aQEN 6 neislatesSthafughh8layer of
sol uti on and replated on a matrix to i ch adhesi on

i sothersesillsios to migketd thrcslghéhet erdehceldulaiinatixy Envapivemess pambe as-

as I

ChERteh, SR PRLAEE Dy HETREE i Einple € BP ERadBre f R asion s
10 M feadunst Sad]ls it yeaol tHedowdp atfatdef thedilteo Huied 4 Sertain incuba-

adhere mnthln the same ti tastatic

poti@hperind. éhepgpereriaanet (o ngc{l%gvrge%il I'ggtt?/ 18 regch fhiegyther side of
celpl iR: hRd Brth OSYhiEY in Atﬁgavgﬁor@aséégé ﬁéiinslt;\a%ﬁeplé ROMEBBple 9,

primary tunor o e tunor Ived 25
(atheenasilgsecurrivig astatdel ipdtfend aalnvesive hermpat ol @dls ystead
ectl .cells into the latera
el g ey IS4 Ian 26 i nifokiBe TR GUE e et es non-
ts Of ik lsivéyor nodul es in the lung, e.g. 2 nonths post
injection, e.g. as described in the sec- tion "Tunor

cele Adl’l&ﬁ\%ﬁgése% uchph&@Hlels R345i0k, Huapg & re%{ta&hlﬁ%@)th ey have

Oncogene 13, 7, or the sectlons “Anl mal s an
pr b@:bna‘emomerfrOtrum mgltruannl whitlsit bethbedn mwaresamww a&s a so-

5@?{?' %?W?Wr{g})‘glg} Hgg%@fﬁagﬁﬁ]%ﬁ%b@g}ea fﬁ # %eesg_)g%oh) and

la%d JiPd AralB8® whick ﬁﬁlﬁesiohﬁ@p&s@lbﬂ)é @db’&ﬁlslﬂéﬁﬁed fedihasive if
pre erably nore than 8, nore %ﬁeferabl nore than 20

20 t yivoin aserrLasedeseribedie Expmpleild or ixamaleslay mose thap ¢y of the cells

er S(ﬂq ?@(&3@ r?% tﬁ? JP% p@ﬂﬁﬁ Cﬁ%}'e%d %fn&f ﬁ% 1Y SoR2BPHRISnbEcells

anoun n1na e or uce t
adhere within the same time frame.

Metastatic potential as used herein is the ability of a tumor cell to form a new tu-
mor at a site distant from the primary tumor of which the tumor cell was derived
25  (a metastase). Metastatic potential can be measured by injecting, e.g. 1x10°, cells
into the lateral tail vein of athymic Inude mice and determining the number of tu-
mor nodules in the lung, e.g. 2 months post injection, e.g. as described in the sec-
tion “Tumor cell injections” on page 2346 of Huang et al (1996) Oncogene 13,
2339-2347, or the sections “Animals and production of tumors” and “Histochemi-

30  cal analysis for calcified matrix” on page 1882 of Radinsky et al. (1994) Onco-



5 tient's tunor burden, or which prevent, delay or
i nhibit nmetastasis. The dosage w || depend on many

woaramsesgss, i ncluding the nature of the tunor pPCpaPr2@®Bn14756
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30

his- tory, patient condition, the possible co-use of
cytotoxic agents, and nmethods of adm nistration.

Met hods of adm nistration i Rdbude injection (e.g.,
parenteral, sub- cutaneous, intravenous,

intraperitoreal, etc), for which the nol ecul e

| nfenbiot 11897-18831€Acopilink o prddute tricdd thas 3) posfechdl; t'nﬁre-ﬂthan 8,
nont oxi ¢ pharnaceutlcally acceptable car- rier.
geneicareiesbly giore thag 20 wier éﬁ@ulaﬁ }mfélﬁtlgnga%thé%@%@t #ceonsid-

SQ n@g& Ji@ significantly inpair biological activity
of ?ﬁg |ng agent (e.g., binding specificity,
a.f"ﬁllerr]zllpte}/ltigal‘y ei%{”e%P b 8‘%18%“1% éxg:cisg%(ﬁﬁx}s\/\@h%ﬁ g&}ﬁﬁbé‘(@ St reduce the pa-

a|tmml‘ﬂ"!s tumbi ¥@demi drswhieh hydveht aletay c&rmhjbﬁxomemtsﬂ)s The dosage
Accept abl e carriers can 15 ingl ude bloconpatl

i etk deend jog My YoPHBABEErSs MG uding therpatyrg pf afb%ﬁtrgor patient his-
ol,i c sa

o otﬁ‘%g lﬁ)ag&gcudg)%hﬁﬁ)ﬁh%%%s%ﬁf&ccﬁgé%&ﬁﬁoto)ﬂc%ﬁ% id fethods of
c ogintiyisiragom Me’tgodsgffmdmmlphraimrmdudw aggctiande gh @altenteeal sub-
In additian, the Fharnac ut|

{ et SRtmtarouP OB R teal St ORPER dhg MbiSule inhibiting

adjddy@tis-1 MhctidhOR tpRXKiged iﬁ%n&rﬁ@h@@ﬁﬂﬁrﬁé‘eeu‘ucally acceptable car-
non-i nmunogeni ¢ stabilizers and the |ike. Typical dos

2or1%rghsgqmgal,rsaﬁglée ramiersed dilugntparersslegisd wo 2200y siggiticantly

pélbre u@%éltclalc k@{% S {he%nﬂdlr?%g%% é <§S’I engc? |9 h]‘a%c?fti(:]% gﬂ'rnlty or

nesmﬁmyl)l fuch ok unéi, eslineaRindees sclntiomeattxwbidisolution, 5% human
chenot her apy, surgery, and radiation therapy

defsawaiateyre. xgp@ilst cthrisleatimsr Ipgsmest Acf&ﬁaﬁabkeo%mers can
ot; P;@fud? %%ctoﬁm Eﬁféeﬁqerta&dblg-a‘ﬁ%rb%&{ sQfs, fkﬁ%ﬁﬁ@ gnsts T(hfgo or

nol ecul es | Iting neuropilin-1 function nay a o)
usmdyascltdn'ﬁles,ipmgj'raers,e‘hfs@mtastm cnmgomaimtuh zm‘hy;aluromc ac1d vis-

t herapeutic.c ition, £ |nm

oGPPI I O B o es UGS U 1F ACCIPPrige phprmaceut
| ngH] Riompok@dnalr foR@ubitiehagie also QQ&lluHé tolfhe@fcarrlers adjuvants, or
neuropil'in-1. This_inhibition of the biological

acRInfexig, noh-thergpapicl nw—mnréampggélcéwég@é%ﬁwhﬁéhg Uyipifgl dos-
3 |
et PRt AR AR 1o o Ok e ot e BB srom

Vlwﬁﬂﬂﬂbﬂﬁﬁﬁﬂ4oHﬁmggPZOOSI014756 -16 neuropilin-1
dependent invasiveness or neuropilin-1 dependent

adPesheduic TheE6ds dhflogiabahSeaflesiauitapid hdurbpisin-1 function may
bi ol ogi cal activity can be assessed by one or nore of

seleeanbingd wyith ehespotherapy auresssAnd redivEion herapy. <spgndipg on
9 %9 ollz‘)ﬁmlmo?, ﬂalcleg{ cc;'n%htlo%[ other health issues, and a variety of factors.
The molecules inhibiting neuropilin-1 function may also be used as the single

effective medicament of a therapeutic composition.

A “molecule inhibiting neuropilin-1 function”, is a molecule resulting in inhibi-
tion of the biological activity of neuropilin-1. This inhibition of the biological
activity of neuropilin-1 can be assessed by measuring one or more indicators of

neuropilin-1’s biological activity, such as neuropilin-1 dependent angiogenesis,



Exanpl e 16). Preferably, the ability of a nolecule to
inhibit neuropilin-1 activity 5 is assessed by
wonmi4mséd7on of neuropilin-1-induced invasi veneBETP2003/014756
adhesi on of in- vasive human sarconm cell s,
particularly the cells used in Exanples 8 and 9 or
Exanpl es 11 and 12 or 19. Prédferably, the ability of a
nol ecule to inhibit neu- ropilin-1 activity is
assessed by inhibition of neuropilin-1-induced
anghogsitiedi <$epﬁﬁdenlt1l1fv(5@v@ﬁésb r np&fopilmbll depandasnt adhesion. These
described | n Exa Iec%Ie I nhi ki ting
neliFisBiors At RevreR ﬁlosnbm@rgl%h%ctwwéﬁ@. BrASesseAdty gpe or more of
no, [ I |
e o VP Vo 3 A E R8BI 105 B4 REARELEL) or 12, or
e. @xam@led@ rPrgﬁambil}d ithre ahﬁlﬂwaraanhllemle die inhlibik Bedrepiliy-1 activity
netal ato lecul es (e.qg. al dehydes - _.

5 orlslag%eé%@ @@ bl{l(étheli 1%0@Bg-grlgﬁwe§ 13}2&@ \%8ﬁss or a@ﬂesmn of in-
S pessive mﬁhérysem-dxﬁa @él@"’%hﬁﬁﬂiaﬁ? thé cllsdssed Rf Fxal Tgmses 8 and 9 or
sugars). A nolecule inhibitin neuropilin-1 nction
i's émlﬁ%tléranéé@ Byl 9. Pselatsbly tﬂw 2lylityneli dinolecule to inhibit neu-

neyra n n

R L S e S
( eHUVEG celBl partitulady handetrittsdtih ERmplenot yr osi ne V\est ern

Bl ot Assay, see e.g. B. Cariou et al. (2002) J Biol

10 Chﬁmmol&%ﬂe irth@4Bn® Adurepilint NREES Y O livRnfies @PAAa molecule
as determ ned by nmeasuring the Ca influx, see M

glcéus atzengral inhibitey oRpryterp felvaam RH@raoiase. dike a denaturing

ggzgeg. 2,4 201a KD B OGO o UL A0 9L YEOA BN B ke

sFmon, ng
cedrhsll AAcRBES)e.¢. Oalddshmlbs lok Zﬁi&yaﬂa‘ﬁm} nem@g eeatntibeshd non-

UCRRPITI arith pipgtsggeules PcH, DI Borsictoh A gnsbe s aybitng

15 mﬁaﬁr@plﬂyh%ﬁaﬁm' 15‘@ha*¥b$téﬁ‘£:d gqrs 268 i‘ﬁhi’oﬂfﬂéﬂ%ﬁﬂ?ﬁl%ﬁc‘cmn
the same concentration nof signiticantly affecting

t h@ Pepricemtedtioornt gthi¢hhié do¢svent inthbié ¢her @oeimlmﬁthﬁenmuho megtptor
is, a nolecule inhibiting neu- ropildin-1 f tjon as

1 R el AP ptonleRe WRngrl EBEA Sh ake 52 B
| eastio@et 515 00Ry ¢fBa6abhem 22720 %8480929 apd Qﬁé’:‘?—\%@ﬂy}lch@hﬁ5%eptor
30% 40% % or even a 60% decrease in function,

defashag dwrrn@eﬂ pimsasuring B e isfux.seall.iMontial shala E?d)/)é} Bio-

ad?i%?ﬂ PlafResy 63 3??!15 gﬁbe%a}?%‘ﬁw LS5 "@2{5&%%& @.g. by

negati ve con sane experi nen
codkderﬁmﬁmg bnhIljhg wf hehmglohnhe\ red| band @lle{ ABNRBCevteritinarbilized

l.e- c le is defined a ni ficantl
 hEmighas e flh&le a?%@fls’fﬁ%h%ﬂg@é assmn’ze%u?ﬂs@%@aﬂ% dani
PCIY QP@@% 91¢%R6Inved/ 1@Pr23550f25t5§}3 @ilﬁ? reAfcll® inhibiting neu-
function aftfected by the nolecule of the invention is

| emwilin-1 function but at the same concentration not significantly affecting the

25  function of the other three receptors mentioned is a molecule inhibiting neu-
ropilin-1 function as used in this patent. Inhibition is understood to be at least a
15%, preferably a 20%, more preferably a 25%, 30%, 40%, 50% or even a 60%
decrease in function, as defined by neuropilin-1 function in an invasion and/or
adhesion assay as mentioned above, when compared to a negative control with the

30  same experimental conditions, but without the molecule of the invention. A mole-

cule is defined as not significantly affecting the function of the other three recep-



than 10% nore preferably |less than 5% Additionally,
in the case of a nolecule of the i nvention which

wOonhi4mséss4 gene ex- pression of neuropilin-1, SBCIVER2003/014756
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nol ecul e decreases neuropilin-1 expression by 5 nore
than 50% preferably by nore than 80% still nore
preferably by nore than 90% lhost preferably by nore

t han 95% when neasured in a quantitative western bl ot
normelized to the level of beta tubulin present, when
prieseifith Aecaersexp duichientafiieeted &y shnowitqui pbihedhventionNs less

QPO LS SRR R B gUnd L M i whi ch ¢ e

amount - of ne 'S conpar ed between two

ot i de tlcal wherein in.one l e
CHAEEELRA L & Bie G of Rt S0 NG S Raa hich FHRREY gere ex-
n%%ess'icﬁpbf hérdpiBX AL 88&H #Moldduld A& rSRARE n@ﬁi’@ﬁﬂmnﬁ @kpr%gk?on by
nol ecul e of the invention does not decrease th

anmoistthert S@hepiséarably bpundra thanddémistijenore eo|r¢fenaialyrfmr more than
t I
; 2%63/{) %gc{gt evel]%blgféﬂyt rﬁgi% thGH %5%4 %1%?1 ol %gurgg Crgg aﬁf{gﬁ%%&\ﬁstem

ve e 1 nsulin recep or a

cedlbt mmfaazal gltyclepslof deta tﬁbuhli’(m’r@sehh aher @ésent i an experiment
in the case of a peptide of th

Add t [
b eriePsaTan of g rqjl%uwnprefexa Gyt arousech dyn which the
f F AE5EA o HeutdPRid-TUE IEIE)IngQPedtII%?W % tﬁfh‘eﬂﬁ ?fldetnIﬁ%fI samples,

|nvent|on I's ‘considere |nh
f unhetremnn@fne mempkeghdz iolebulef ofithe [rmdnnms wah ellmm»dato inhibit neu-

sivene and/ or si veness . of n vas.i ve
o IBRRCT sPmetsp. I8 Mol Sapr teatine Mhlvdule, pRYE gy Sngiogydoes
ExiRleEredde @ aln%uﬁy of%%%eIaI‘@'Bull@%es@ﬂteﬁe? IC@II’Ibg HBfe8ha® 20%,
than 20% nDre(fre erably a 25% 30% 40% % or even

0

a BPurteeplegsle doas n@féi@ﬁ@prsq iha ralafivenlev ¢lorf the ingelin meogptor and
a fragnme resent at a
C§§§§%§ﬁﬁff%ﬁﬁgﬁv%gﬁwﬁﬁg%gﬂﬂﬁﬁogﬂé?é?% 31y around 20 M

Addi I th |
of MgORbe it tishasd G & Rt 8 T o bGP PSRy R anc-
i flIUd | dr dni®oly Blag@iehiodf thel Mten6n,0he PEHRPIidd Hf thelihvddtion is

re- 25 duces the invasiveness and/ or aéﬁe5|veness of
nagonpidered tp mpalii the bielagier! feagtion queamdxpénﬁ ifregsiucessthi mva-

I %.:
orayeteds Sl B0 OPA Fubiy MvagfretipplcSu HERy Eaiment
3024 in 4D HO Yo car9 ervEmrmlS Q%Ord@dﬂ}eﬁﬁ)&: thanneds,gpeferabidl more

uncti as define resent at a
R A8 Toerf G Brecs aTh 0 0odok 35 r/iéf”éP‘é‘HI g 6Q¢e decrease in
ar Qunchifln W ruMtion&s aefinddf f6L,| 'M%n‘%‘é ar%@o ?x‘ﬂIe&Qﬁ gresent at
cell cycle progression (determ ned by an
DNAcansettegttonoff 1\l BDMILM&S@%?%M@@B@@O?,MM?% -18

Additionally, in the case of a small chemical compound of the invention, said
compound is considered to inhibit the biological function of neuropilin-1 if it re-
duces the invasiveness and/or adhesiveness of naturally invasive cancer cells in an
experiment as in Example 8 or 9 and Example 11 or 12 by more than 15%, pref-
erably more than 20%, more preferrably a 25%, 30%, 40%, 50% or even a 60%
decrease in neuropilinLI function as defined above, when present at a concentra-
tion of 10 nM to 100 uM, preferably at around 1 pM, while not affecting cell
morphology, cell cycle progression (determined by analyzing the DNA content of



a cell population by propidiumiodide staining and

FACS anal ysis), and not in- creasing the percentage of
woheo4s6d7¢ of the culture that show signs of apoOpE®103/014756

(determ ned by nmeasuring the percentage of cells

showi ng DNA fragnmentation, e.g. by a so called

tunnel -assay). A small chem.dal- conpound as used in

this in 5 vention is a nolecule with a nol ecul ar

wei ght between 50 Da and 10000 Da, preferably between

1 0;9 CQ@ p@ﬁﬂaﬂ@r@ 9% BeopidRACioR R  sedifib Yanh HACS ﬁnﬂl?QS)D%né et in-

or ap yS|olog|caII¥ accépt abl e sal t "t hér eof
wr@mmg fhienpereedagesedhpeekd of theanwdturehthat deow isigne afi apnptosis

l.ecul e havi roperti
o (R PR R BB oSl e SR bl B bk Beryation,
l d@Et bealso Qh@émﬂuﬁﬁélla@&yw A'@nﬁlllcﬁbﬁrﬁdél G(brﬁf)&ﬂrﬂrﬁs used In this in-
properties. gand” as used herein is a nol

5 di %emtwdélaemwcal@ ‘ﬁ%lalffli’léblllér Wﬁ@éﬁ@etvmegpﬁoa&?awgddrﬂooo Da,
ALWMY'b%t\I/% 10@%% ad 4?&) @lﬁtgﬁoi‘y%%g&?lglwseﬁgeetnh?w Da and

can to a targe era
po2600epd,iod @ pa$s1dkeg1cale;dac&bpmblp salntHedddf. ol i gonucl eot i de
or a DNA-oligonucl eotide an oligonucl eotide conpri sing

notldeditfyingaas 26:diasen wivahs theUledtigisstidhéna BidnfdMEule having de-
preferably | ess than 1,000 base units. A _|igand can

bi HEPd: BrORATtisttireB el Miiare PEGiogrelefulemcmpriyen retprdsbut non-
10 D aghiag B Jbfos viREHohY gfalfléré%p@sﬁfegnse that the

llgan s to one ant afflnlty but to

AP S Y PR o BT s

r edigplegingninitg @nisgantiés gat bgeos awAlIDU mhxbag}i%a/h%}ﬁme PA.DU can
20 acid identity in the extracellular %,ons
| i Baddo bitHgEh FrefElly itk &3 ByPS Iﬁp’fé’“ﬁémﬁoﬁ‘? Ired- aPovas an RNA-

m&lﬁgo%@réoﬁgé 8t g R ch?ggﬁ}i?llebtﬂﬂ:n% Mg&lmclyoaéé cBﬁﬁnsmg more

neuropi | in-1 under the er condittons given
15 ExlélﬂpIZQSbasQualrhsalblﬁ.lestsltbardﬂ&@@@lmeﬁembl}clmstMntl R haseunits. A
neur o can

o e NGRS o AF Fudel A e o GrnpriGaa, Throiay ke have
255 el MREH i€ thetdensdha! thOMgAnBbRHS 6o ant(g%ﬁ dih l%gh affinity but

97-101) and "bindi ng specifically" can then
unidet stoderhialy refated ankigen Wik lawss det exdnemle donst éﬁt or 200-fold

be \0@?% fﬁﬁlﬁr{ﬂ %ﬁ?%e @ A‘%{%E}l‘lé ér@ a}’m é?’nsI \9% bp;ﬁr(‘) ‘96 amino

prefe refe

20 | oalt&di idehdty in Qi eﬂ&%llxﬁd’i@eg@ﬁw 100 50 20 nl\/l nost
preferably fromO0,1 nM to 20 nMif neasured under

st Angtand “Gathd kgEicallPro @xauRl 111@11” 29 mentidRb®BéredDcan be a
pressure and in a suitabl e buf e.g. 20 MM Tris,

106eapd wich binds fo wrmlmd@o@a/ﬂeﬁ@smdmons given in Examples
PO 1, Er 3003, Ut 4608 tion constant between the ligand and neuropilin-1 can be

measured, e.g. by use of the so-called BIACORE System (see, for example,
25 Fivash et al. Curr Opin Biotechnol. (1998) 9, 97-101) and “binding specifically”
can then be understood to mean that the dissociation constant between the ligand
and neuropilin-1 is lower than 10 pM, preferably lower than 1 pM, more prefera-
bly lower than 500, 400, 300, 200, 100, 50, 20 nM, most preferably from 0,1 nM
to 20 nM if measured under standard conditions, for example at 20°C, ambient
30  pressure and in a suitable buffer, e.g. 20 mM Tris, 100 mM NacCl, 0,1 mM EDTA



-19 at an overall pHof 7.0. Further, this nolecule
does not bind to neuropilin-2, which is another

woroamsesok t he neuropilin famly and shares a BZYEP2003/014756
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honol ogy to neuropilin-1. Thus, the dissociation
constant between the ligand and neuropilin-2 is

hi gher than 100 M preferablFy?higher than 1 nM or is
alternatively at least 5 50-fold, preferably at |east
200-fold, 1000-fold or 5000-fold worse (higher) than

t heg adhi cewall pH oh 7@0 lFStthcnI, thietmdeculb id@a:n dothihd to neuropilin-2,

oGRS b o Of i 2Bsnseion a0 TS & B romploey 1o
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poléfeptldes ant i bodi es, anti body fragments or

siin diighee iaannl WnMp peferably irighas tham! spe Pt n%%ltqryatmekydat least
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O R SHLARGR) WHEA JHBSHAN 1 Ao NE 00 1fla Ly iHL:) than
i rthaais@asbmnﬁh/danstamt&ieasdea31gand Muﬁqﬂﬂy@ept i des

anti bodi es, antibody fragments or single chain an-

t ibediegs “af Badt Bné’he Gedhextm@ins tbee fdeSERL thhin¥eNt baficularly
generally under stood or sum marized under the term

" g B itirae. B wad fvRPB) " . Those NPBs conprise a se 15
quence sel ected fromthe group_consLsthg of SEQ ID
N hel prgeeht $E@nt1@n Ndate? topoly SEQAES aibibodies,an8E@IY ﬁagmcnts or

38. ln a. odi_nent. 0

e BBl Bl G PR Py 1B PR KR R ol ion of
SCl’r_éilropiBIF\I anffain 1nhﬁﬁth1euﬁipﬁl|ﬁ1 1 Zundti¥n 118 arlpgbEene§ B vhsion and/or
anti body or _diabod nore particularly a scFv, dsFv,

vaeféﬁtﬁ@ﬁ Swbral weﬁtﬂdqsmsbowaoﬁnab@%yfra%e@tﬁ Pr pingsrchain an-
dﬁdd?éé' AL LY 1R c%ﬁF t oF r&se @%&@%ﬁ@%ﬁ% Wiedt o%ﬁ%‘i%um-
an not

even nore era a sc pre erre
enhediatdenidet ke qenhy‘papbpﬂhﬁ bafidetr thPiBr)’v €rtase INRBs @mprise a se-
ant i bod

one referred enb n an
e perdsesd B St POSHnE P S B SEREb No. 2 0r
pref qbq@)%nggyyﬁbea3polyclonaI or nDnocIona

antlgody, partlcu- 25 larly a human nonocl ona

?ran%/jl %g errddihb i€ gggﬁg}gﬁd’é I R nﬁj\}eﬁggﬁ‘% hb Q?ﬁkfo%iy frag-

sel ected from nodi I m nmuno ul'i n,
exaoq] & phecdlasd $c§ votsFveEdridi ahaE(tabW,fFr\o dmg@d:iomam antibody or

ant.i bodi es or ni ze ite.
AAEORT SRS BALBRT dect TRt Vo B SUmETARIBErg P diabody,
anditiomafd shrEQHeNa 8cie&Mold JorhAintdRBbsd 1h6EHyO4R) even more
particularly in their WO 2004/ 056874

P@ﬁ@lﬂﬂﬁiﬂ)gﬁ(ﬂﬂ?%

In another preferred embodiment the polypeptide of the invention is an antibody,
in one preferred embodiment an antibody derived from a scFv antibody fragment,
in another preferred embodiment a polyclonal or monoclonal antibody, particu-

larly a human monoclonal antibody.

Anti-human neuropilin-1 binding antibodies may be selected from modified im-
munoglobulin, for example chemically or recombinantly produced antibodies or
humanized antibodies, site directed mutagenized antibodies, that exhibit substan-

tial amino acid sequence identity in their CDR regions, particularly in their CDR3



-20 region, to the correspondi ng anti body fragnments of
the invention and retain sub- stantially the sane
wafh2bi4rse874f or neuropilin-1 binding as the corr eepmRrAIOBg14756
anti body fragnents. In another preferred enbodi nent
the pol ypeptide of the invention is a human an- 5
ti body selected fromthe graup.consisting of 1gA 19D
IgE, 1gG and IgM in par- ticular 1gG and IgM nore
particularly Igd, Ig&a, Ig&b, 19&, 1g&4. In
an r f f
SOGIRL(PUEIGE LSBT0 WESY ABRCCELR R O e b
of stafteligHRS saneyaftingy §brovenrapilinFi indengld. the noraespbhding antibody
gfer%fgd enbodi nent of the invention a pol ypeptide of
fiti on, 10 partl cularly an anti body fragnment
or an tlbod f i nventi is. | led wi,th a
delioatoltr tsisged om lmeem &P pe@é&é’ﬁﬁ% Igvgption is a human an-
detgsd ahsl, C h
T R e B B o g a0 IR TP LB iy por
I atn@ilatdgﬁr andflgM, moaenparapulméy Eat g Eg@oh, fg@2h, 9GS, Ighdup.
I n anot her enbodi nent, the pol ypeptide of the
i Niredriokten pﬁﬁfrrénbemlmdahaﬂtthfyCRD%regﬂon bbtheamabedit biythe antibody
j ugat ed. and/ or coupl ed or Wwth, respectively,
gf‘%@‘?ﬂtﬁ? @F@ﬁl%?maoneé%ﬁmd Fegiopeshigwhyip figuse pa) |
Wlthltse|f to formnultiners, a cytotoxic agent _
f Uk anoithes prefpphgnpoEMEBKPTcthe jnvention p gelyearids ofsthe invention,

10 %?%ﬁ&@éﬂg Bﬁgﬁ%odxgr&%n%% ﬁga CagxlExF@aé&xoieﬁag Weﬁ{loml 1§64 Ewith a

press

n edma:pi'alblie rialieloPaxtioularlg,ce*wirﬁpIéS’rfm rietavedbles labédsl art hredieisotopes,
co ates ar bi,ocon at es” the i nyentio
p'ecgf%t r%pha&én%%z%rrw& |°aaeéh°15<z}?pﬁs ¥ﬁ696ﬁePtﬁbégabel can,

tofor@ﬁé&ﬂ?l%ul@ SlediPorRkhis gRAp) @anycin, nethotrexate, 5
U, vinblastin, actinomycin D, etoposide, cisplatin,

do?ﬁ an%me? e Pubo @& bk ébo{@%ﬂgé BEHRIR hAll B I%ft)vgl%nﬂy or non-

osantin), or 'var acterialtoxins
15 Psmmmlyas)nmgatedmd/or Sbmih@/toomowrth,srealnerceuslypamhzerrprotem a

VAU PR s TG B YRR AR SRR B Epizg reRiotGRe agent

anfur@@fi ¥nthcif ehd ﬂax@nfy @ thrDARINE a WitbHatRkPdddng )ét;%c%g Cor an
noi eties are made using a variety of bifunctional

pr offedter @@@pulpnyhﬁgem@e tsormslify xherpelb sxpregsing aguropilin-1 or to
n u »
SJp’{/ 1?n Gc'é'{l &1;: lth%%eg&p Q%LI}% afes afes&%onj%ates f 8% tcl:l 1%Vr?gFon

derlvtl est uch a di dat
20 pich, ideel s-‘étogogﬂc Pers Sirdhe s Betlfistdyn CBubupREe: ol
al ge n, SHERo B8, Bt BU aidBlaviele acBhsAEIA D, Wedposide, 01sp1at1n
2004/ 056874 PCT/ EP2003/ 014756
doxorubicin, genistein, andribosome inhibitors (e.g., trichosantin), or various

" bacterialtoxins (e.g., Pseudomonas exotoxin; Staphylococcus aureus protein A).

Bioconjugates comprising the polypeptides of the invention, particularly the anti-
25 body fragment or antibody of the invention together with said cytotoxic moieties
are made using a variety of bifunctional protein coupling agents. Some examples
of such reagents are N-succinimidyl 3-(2-pyridyldithio)-propionate (SPDP), bi-
functional derivatives of imidoesters such a dimethyl adipimidate HCI, active es-

ters such as disuccinimidyl suberate, aldehydes such as glutaraldehyde, bisazido



-21 conpounds such as
bi s- (R-azi dobenzoyl ) hexanedi am ne, bi sdi azoni um

wdeonidaes7si ves such as PCT/EP2003/014756
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bi s- (R-di azoni unbenzoyl ) et hyl enedi am ne, diisocyanates
such as tolylene 2,6-diisocyanate, and bis-activated
fluorine conpounds such as T,

di fl uoro- 2, 4-di ni trobenzene. Met hods useful for the
production of bioconjugates 5 are described in detai

| ncavapnrds sagly s cleiet (Rragidlabenzoplbiixenediamivea bisdéazenium deriva-

Nb t d|t|
\he%n%u%{'rsars?g? n éiéalﬁ%{‘nlﬁrr&enzo draffrg%la:[qggﬁ,nﬁh&%ganag& such as
Gtegylbieer aEndiisocy A emdcbll?xaeﬁ@atedr SIS rc@&ﬁjoaﬁdsafsucm as 1,5-
ast asj s-associ ated neuropilin-1 antigen can

gg igupr2 By inifepeRycBe- M%@eﬁiﬁ Eﬁg’g{lefobl?heapr%‘lm)ﬂﬁép?tfllﬂ@oﬁfuga’fes
theel cﬂsﬁ@ﬁ%&?ﬁh dRRfL CNLa%H Y AR A @%&Y‘uéj "Che&f?stgp Reactlons

anti bo ragnent o e 1 nvention.
f r Mm:hdmsrsm lpe cﬁtruc(alrg, 5thaE&imt10p,S W 1$qyehitafre<nen(&k en Broomg ugate

T ye. sus f haV|n ﬁﬁtatlc tunmor. Cener-

| +SPAESs gmrﬂnéaaq a%‘glfuﬁ &%n assay is

perforned Assa s, which can be em _ployed include
ELTlgAeXWSAlonEf A quSéqrﬁssgp@tpd gﬁlgppgmsl antigen can be detected by
u p i !ﬂ bRJcBhAgAE Bt 3 pé{)fgéﬁicﬁg}f Wlﬂbaﬁlolnh éﬁtlcﬁﬁﬁ? gﬁi 'élHt?oeode or

e assay use e antigens or ant
c aan peiblodip éltagnhebtyofathe énvzcmnm Aasafrﬂlple isoekar fomrtha subject, e.g.,a

di t t al 1994
Cuip iy HRB RS Tout Hike sonvstiye S5 B pisplli fhmor. Gener
| Nglly, tHNeWWmpYOTsKrealdl WeliRE Kn a@ﬁ‘}dls@e}t’ﬁrrﬁ&d @’Lssa}(sl%ﬁl can be em-

Oncogene 4, 1153-1157.) Therefore, one enbodi nent of
hxelowdx erlidenEEES At REAL BIAhWegisen @ﬂotaanaﬂms tmmmopxsto,l@gwal
e n d | e

e R R R B

bi ies omj big&ibeled bytdhenzynie nt ﬂmO}ﬁ'Qﬁ'e bhe raﬂi@dlﬁﬁb}b@ iS&d e.g., Coli-
neuropllln 1. For exanpl e one Y peptide of the
)

| n%lrﬁ i2hr 1 29 Grverenaierasalsgp |IW@§9 % J@hntwey s {RGriNew
t df

eruonenGloran e sl oy L cope e For

pofﬁe?@i%h% dGe E{BES&H%& X#tﬁlg rﬁgﬁte%}l 1%? %.U HIRA Gse Ut ot 1t qug poly-

t hree pol'ypepti des or pol ypeptidés can
u S}ﬁ}bhdé Sfltlre mvettiver areldradilemndne labeleppebpeptidavieihtiinvention

enco es a di.agnost i Such _a kit conprises at
L %@%mp@&tg@t%é% invaRiqnafas thepaecfian of gefropilin-1.
poﬁ&p@ﬁhiqu@oﬁg polkﬁ@pﬁd@\b@@ﬁé R eRH O o lab@l@@?{ Bﬁ)@ptlde of the

pol ypeptide of e Invention, particularly a
bo@iyerﬂtmgmme bipcemugate pﬁdd:ymmnttohecanmﬁemed dny, therdedection of

| ed..v add
of TR T Bheie AR Shoriis sosetiE sl pEecorRE it tyo or
st@ree3RHRPEIGHIRES IdveRA poly ﬁtﬁﬁé\éﬁcﬁﬁ‘béﬁé‘eﬁy Sai d
di agnostic kit may be used for the de

In another embodiment, the present invention encompasses a diagnostic kit. Such
a kit comprises at least one bioconjugate and/or at least one labeled polypeptide of
the invention and/or at least one pollypeptide of the invention, particularly an anti-
body fragment or an antibody of the invention, or a labeled version of these, and
consists additionally of the reagents and materials necessary to carry out a stan-

dard competition or sandwich assay. Said diagnostic kit may be used for the de-
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the invasive potential of biological sanples, in

weoandiosed7ar of certain cancer cell types. A KPCTMPRI03/014756

further typically conprise a container. By using the

pol ypepti de of the invention, particularly the

anti body fragnment or antibe@®-of the invention, it is
further possible to produce anti-idiotypic antibod- 5

i es, which can be used to screen antibodies to

i demhinhtyombiethb érvatihe patehitidl od jbldil@écetl RempREEn Pafttbulg of certain
specificity a n nmonoc¢l gnal anti body of the
 rRpERRTicEh tYpea A?H nll frghos &y missly cpmrise s potainer.

i mruni zatjon (Herlyn et.al. (1986) Science, 232, 100).
Sud ugingthe Belypgniide oAikg Wyemtes, pamicslarlyrthel an@wdusfra@nent or

e RPN SR A S o

anba; ,badyh cabbe hserdemogfeleﬂ aﬁtlbkrdlﬂsl.ﬂe idextefy mhbﬂiﬁrsh@aﬁﬂﬁ)ﬂy has
n, the apti pody i nter- est. se_determ nants ar

| bR Wdt%épﬁ%} g3 na rfl%q abgntihedy aﬁfheaewltlon and
| teaniabsol Ul el 8@ Rhve M}hﬁﬁlzﬂoﬁQﬁeI'l?n & d M @6?@&1&%@‘52%2 100).

and, thus, is responsible for the spem?l cit
arﬁuclhoaiyl 1dhetypist antibdiliss yoen daeamdbmdlyusmgm gl pIceszaﬂlgblridoma

arrtea e R AT g ette) B RERiGS gpgoodgyis an
| NnEibe&, whible rdcoBM sz 8RN dci@ivintd pre QSO OA tHCadibdy of inter-
rre%?grﬁhfﬁto the idio- typic determ nants of the

%@et@mmﬁﬁwealﬁ@t?ﬂ iadbe Bypevaiibldrsaipntad thhagdody. It
FQ%PégJe mH%ﬁ‘ﬁJH DReL & B e lflséﬂf\g)g ?yll.hqll o%ylgéponmble for the

POSSI
hysipemﬁonﬁsf ehemmbsdm g\rrmnsrﬂuﬂmb aﬁﬁbcbdgo@m&& prapared by h@mu-

sameeplto C Clt 20 It is also_pqgssible to .
SEZPR é‘nefﬁfmglu‘ﬂslgﬁ’& BLPER e PHLS UeHY ﬁ%%@@gh%ﬁ&@%h%ﬂ anti-

ardey, bodi&sst. WY fimPhiREaRMat Rl %gm%@ 5n@¥@gah@to 8 idio-
anti-idiotypic nonoclonal anti- body nade to a first

nmopipe| dstramizants ¢ty iminuhizivgvantigody ami pyddeme mtibedy He these

rvariabl e r ) of. he., ..
PR BlaRaiyt i Xhs - P plGpdie s ppiele S identiy
andther By BHdoRI R XBARGIENAOnRMnabafib &Ry Ra/itks @k §Mkie epitopic
i muni_ zation, 25 since the anti-idiotype nonocl onal

anﬂppﬁﬁéw bi ndi ng domain effectively acts as an
antigen. In another enbodi ment the nodified
pdlt ygopn persibde totuse ths amlondjlqmm teclmolquetoupmedu@e mtdnoplonal anti-

L AN SR P OBL S5 B g -

S felgmaadelol Sy mbﬁo&l&%l aﬁflb(&fyesfvﬂr Bbleya bividibe-d3@%in in the hy-
pervariable region, which is the “image” of the epitope bound by the first anti-
body. Thus, the anti-idiotypic monoclonal antibody can be used for immunization,
since the anti-idiotype monoclonal antibody binding domain effectively acts as an

antigen.

In another embodiment the modified polypeptide or the bioconjugate of the in-
vention, binds to human neuropilin-1 and reduces the invasiveness and/or adhe-

siveness of invasive human sarcoma cells by 15-70%, or preferably by 15-30%,
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at | east 50% when tested in an invasi on/or adhesi on

wagsEys¢gee Exanple 8 or 9 and Exanple 11 or BRY/EPR3/014756
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anot her enbodi nent, the anti body fragnment of the

i nvention specifically rec- ognizes one or nore

epi topes of neuropilin-1, or28pitopes of conserved
variants of 5 neuropilin- 1, or peptide fragnents of
the neuropilin- 1. In another enbodi nent, the

| MeENY dveh at Rast %, hehdasested irBanBhvasishRr afihdshm dsRay (see
venti on, part|cularly 'sel ected fromthe gr oup

c osinanle R gr Qfand Example ldebal com pound of t he
invention, a nolecule inhibiting gene expression of
nelur anoiter rebodanertt; the @nfibaylyt fzagsnend of dhq/i@epmticmesp@f:iftchléy rec-

i nvention, nore tic ar | an.anti

orogaweaﬁfl? S BT tones L BR 28 R of snlsst VAR Rk of
1hﬁnb@ﬁ$ﬂﬁﬂéﬁa@h@ﬁ@éﬁ&@ﬁhnbﬁ%ﬁmtlOn relates to a

pharnaceutlc conpo- sition conprising effective

anRUo$he? fenfodl 8R! the n@venﬁéﬁ kgl & 1 RBQf aMRbREME ST Qﬁe in-
the invention, particularly at |east a bi oconj ugat e of

t heenitinneperfioray sei¢ctédefiem thngrosp cowlﬁmwﬂﬂ small chemical com-

i nhibi.ti ene res f...neurq

oo ATy SRAREFLAEERHAE i B8R chitrdian Mfuporitin-1, a
f rsigemijtigae oant phlogiptiat dfhiBe iimeatibh,OMord Par€ionlaiinain &libody
with a pharmaceutically acceptable carrier and/or a

di fragment oTpe apHdeé Egtinveafior anpBsHice®sMean be used
for the treatment of conditions re- lated to the
ov@rar@k}m @géﬁodnn@it tb@p@pw 11@5@9'?1@@ wilggps t9fa plharegeeutical compo-

ﬁ%?rg corgnggg ff?cguvgfa a? leas (ﬁ{ﬁbﬂ?artha&laﬂ oé@sr%gfeicﬁle of

f r ik RAtigH, Qapi Skl aﬁsto;‘ blsmgats:@ﬂ the irywp@tSorodr 40 &@st one of
12. The har maceuti cal conposition of the inventjon
c ah Malgciiifel D RAIREs gRne e PrepHian of RlepiEptl. fipie partigplarly wherein

el 8%t As&de Yé‘b%rfl )50 %‘?eg}%f éﬁﬁ)o@f%? tHeNB-dton, in combination

angi ogenesl s r om ng  ood vessel s,

whwith amhamhazbeuﬂicmdiytamnptabw dakrigrandiot  dilisnt. and ther eby

fam sh the tunor. 25 In another enbodi ment of the

[ nvbﬂbhﬂmacaﬁt&fammshtixﬁ)l canorep@si tfooths tedaem@it@f cohdieidns re-
nprising a pharnmaceutically acceptable carrier . nd a

t h]@F%ilpT@LHlF OXFT V‘%?SSlOPe‘Et‘?CV@“a?F%?ﬁSI%O UpELRGUIgpiEn-1, espe-

molig §r“t}f‘e ﬂr%ﬂfn@htt dfﬂﬂetgﬁéﬂ’coﬂahloké" edpeb G tdr Qﬁbt&@eﬁmotﬁfnors derived
tlcu e a nol ecule which can bind to t

exfromcchd: gmluarselleeigd ohcaptenmpelrtppsidaf pads 12.nor e
particularly wherein the nolecule is a small chemni cal
c oThe phdrmuceatical domposition of the invenfion can further be used for the

treatment tumors or metastases whereby the comprised NPBs inhibit angiogenesis
and the outgrowing of blood vessels, which provide the tumor with nutrition’s,

and thereby famish the tumor.

In another embodiment of the invention, pharmaceutical compositions are pro-
vided comprising a pharmaceutically acceptable carrier and a therapeutically ef-
fective amount of at least one molecule inhibiting neuropilin-1 function can par-
ticularly be a molecule which can bind to the extracellular region of neuropilin-1,

more particularly wherein the molecule is a small chemical compound or a modi-



WD 2004/ 056874 PCT/ EP2003/ 014756 -24 feed pol ypeptide

or the bioconjugate of the invention, still nore
wonrefimsetshy wherein the nolecule is a nodifi edCSEP006014756

the invention or a nodified anti body derived from

such a scFv of the invention. |In another enbodi nent,

the invention relates to a méhod of treating or

preventing 5 tunors or netastasis in a patient

conprising the admnistration of a nolecule in-

hi Bed ipedyneetide pir| the -biodonjugateonl the inveptiannsttlé mhore gireferably

ac Ltlon unt ef.fective

2CGRRMAPhS ARSI Mgl 3y BUTh LRSS aiud Beqpmtivocs
nedgrbiet Ifiomn auchrmﬂFabefmehmaﬁbmn and/ or adhesion. The

nol ecul e inhibiting neuropilin-1 function can

Pat dndted bnboligncat, TR RCeH R n Wth &l t&@ﬁleﬁ{da%ftt&aﬁﬁﬁor preventing
extracel lular regi'on of neu 10 ropilin-1, whi can be

5 i demars pewetpstasisan rpetiod cgmprlsl@gttﬁff wmgn%raltlpg aﬁd molecule in-

b|n G tQ the extr e
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an anti baody or an antlbodihfra nent or a nodified

polgiasdi iaasism andioriadesio egilsi inbibHjnggetEondin-1 fection
| O la3) bl b RGP HAISIAR N R E Rk R LGS G neu-

ed sc I nventi on or a nod
10 aruto:pﬂmsly whichwad beridntsied fbe ghs ofevhaulf oft identifijirgrd ligand binding

This . hod .o n eventi n s can
DCSBFENY e REe? St toPikATG dory e GRloRn drisF per-
adh&@si PN wakreGAile Blol&Rld 18 a‘?ﬁf'all‘éﬁ&nfcﬁpmrﬁ&ﬁﬁﬁg%'i BRbntibody or an
cells, in particular cancer cells derived from

s aaribods fragmepmrta r@gdlﬁﬁd pelsipentide off (e 1de¢ntmed>r afbi@nenjugate of

sarconas sof
c e 3Bl 0 SRRt el bG8 s i FolfiRaREe ot e
15 ceinlventiteserd hedified apaeelylrivdd ol @8R AtscFN\GE el i@Mention. This

furt her relates to a nmethod to produce the polypeptide .
of meWed qffieating 6n Py eRtEompiRHans caebp sftgeitie. toTRdugs or inhibit

( ‘I‘lgag g?%ﬁ% ?ﬁcﬁox‘“@dﬂemﬁ%aﬁl&r %Qﬁszg%rfl\geﬁl;(fﬁéﬁaré%og{emgl :cells, in
( 216)5(}ﬂ1¢ulaﬂuarrccr ccﬂhl derivBi dtoeckmmadmas] 2y paiBi8uldd ranc2b céltyr derived
nucl el ci d seguences en d|n I tide
of EPRes R ofie BB ART L Pl Pyt | BR PRty oI S g eeiccted
20 Orfr@ﬁi BOLIRPY chiRePeollsAcALBE] 6APAEH MY an anti- body
fragment of Figure 10 or an anti body thereof) can be

L ) 14,008, 00, P LA e o0
f omreatiambyoregombinaablechriqes. tedst tdchniguéoare exgdl lessimom the art
Of R elr§ G TP YY), PR YBSR Irsi&unol. 5, 256-62; Chadd et al. (2001), Curr.

Opin. Biotechnol. 12, 188-94).

25  For example, nucleic acid sequences encoding a polypeptide of the invention,
particularly an antibody fragment or an antibody (e.g., a gene encoding an anti-
body fragment of Figure 10 or an éntibody thereof) can be isolated and cloned
into one or more polynucleotide expression vectors, and the vector can be trans-
formed into a suitable host cell line for expression of a recombinant polypeptide

30  of the invention. Expression of the gene encoding the polypeptide of the invention
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t he pol ypeptide of the invention WO 2004/ 056874
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t he pol ypeptide, and also allows for routine nodi-
fication of the pol ypeptide by introducing am no acid
substitutions, deletions, ad-25ditions and ot her

nodi fications, for exanple humani zi ng nodifications
(Rapley (1995) Ml . Biotechnol. 3: 139-154) in both

t hlerov'mileis &byl iecraasdd yimid bAthe pobgieptide, ahd Blsb Iaﬁown tfdntmdyne modi-

nent ofth ti.bo of the in en ion.w
o1 PR of R Botpebrigf Ry imtep U@ it RO Sbsielioss: §4ietiops, ad-
b| @k end Hfh‘éff h’R)‘ﬂlf(O%h@l’iSr Fordxaple ﬁ&%@ﬁkm@%ﬁBdlﬁc%ﬂg -(Rapley
I munol . 5, 256-262) resent i nvention therefore

r eﬂlﬁt?é)sMOd) Emte&bmlea nléiﬁtTi565erdbmtl;dhcavwbﬂm@thcec@staatrecglons of
ecu odin f.th ol tides
el B BAPPR P 15 it L BB T RuRer G toss of

t hlﬁndﬁh‘geﬂibfedslﬁﬁxty ¥ heurpailinl Chlodkiny fan&oV(Skeghét af-\(1993) Curr.
singl e_domai n_anti body or diabody of the invention,

st@mn Famenplapt 3%ty a scFv, single domain

ant i body, di abody of the invention or an anti body

dethe ewsmtowerum Thereﬁuevelefes tth@niaboen memnonech thobapeshnucleic

rmr edPnrgecu,ee A Sa,(r:lFV Of nvetrl1(§ ot r S Geh icularl
ody détrive fj &M QY PSPUIR ST | glﬁ/fnilborp PR ¥

I naraarnrbeﬂsa Ifra@ehe@iroOte mfmhn@ﬂ]enc&e e ituldrRVeifivoasEv, Fv, single

rel ates tqQ a nucleic acid nolecule_encoding a NBP

co@ﬁ%@.aﬁg Qfys@flihodE ok Bledp Y@y on hith pers RgFtésirly a scFv, single
[ I
5t PRy SR gl B BB ol Ty et o
r estcﬁtveff th@lraremem, and emmpnmelpnqembm kcﬂ?ivOof&hﬁ: thvefitidrher an an-
i nven rtlcu ar t vector is a plasmd, a
%anv éer WVME%WVS%%I e, the nucl e| c

aC|d nol_ecul e of the invention can be cloned in
sulinta PigfE fegmdaﬂem me&rﬁeakwv&tqnéeeﬁes 4018 AMGI6IS 8@1d molecule

ex 50 t

o BBER0 LGBl A s Bhicy nMHE LR fopising of
SpSIEQgDHﬁ@bband SEQdDaN@r?y oPISESSIT 9899 SEQUDHNo. 38.
expression vectors conprise at |east one prono- tor,

at Thepskemniagveatign dlirtfen relateansh atdtoncimpridimd b @ncleRtacid of the
| east one_nucl ei c acid sequence 25 of the inventjon

an@ventigy. Pagicplady ‘f@rveﬁ%eaﬁ@a%mlé 2RISR OF A FeEKY s -

aS|gnaI for translation term natjion, while in the

cake ermMplbihy Buslelcaidrasisryn of dha Biventiesasr be clppsg in a suit-
Py, 50k o AL g LTS0S .
ex‘ﬁ‘vIel%ukan cimmﬂg) raslabomatory atanexlyrssnd rditionESohe Bpdig &arbor
Laboratory Press (1989)). Such expression vectors comprise at least one promo-
tor, at least one signal for translation initiation, at least one nucleic acid sequence
of the invention and - in the case of procaryotic expression vectors - a signal for

translation termination, while in the case of eucaryotic expression vectors prefera-

bly additional signals for transcriptional termination and for polyadenylation.

Examples for prokaryotic expression vectors are, for expression in Escherichia

coli, e.g. expression vectors based on promotors recognized by T7 RNA polym-
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4,952,496, for eucaryotic expression vectors for

expres- sion in Saccharonuces serevisiae, e.g., the
vectors p426Met 25 or 526GALZL 26(-Mummberg et al . (1994)
Nucl . Acids Res., 22, 5767-5768), for the expression

in insect cells, e.g., Baculovirus-vectors as e.g.
desgsd, BededcAbEPMBIS @,952 498 3@r eticafdile diptesfioh48ctér¥or expres-
and faor the expression in manmalian ceFIs e.q., the
vedPBrs Saeharmpugsrdsaeyiney oL- Shaoeqieat Bf‘%@Mﬁ%ﬁc‘h’f af@GALL

co Hal | y | e S
o el R G000, (RLERE 2 BB S for P gypression in
t hese:t exliy, esiBaculeetvrators ase. weddscalsed ihdEPyB i oy 839 or EP-
transf [ host. cells and.culturing such transfected

1 §1ﬁ>o§§5 c_@ﬁr SNGOREIq CRICHHRN Ho AR BHAD F%lﬁ% FréodtiSi Higptors
angc/ @ HANR/RRY HOSYRERELERS which 418 com¥EdHly RAowh @B com-
said transforned host cells are well known to the
skinetogally peilsider. The present invention further rel ates

to a host cell conprising a nucleic acid of the

I NVeatrobaeukan didogieal nesthals fof thepeodustienbf drse expression vectors,
particyl ar wherein the_host cell /is. 15,

m & Wﬁljgfﬁr#‘é mqt]ilqgg ({%et.ggltsfeapng)pﬂ% l,c.e]:1§J ﬁEﬁ? Fu]ﬂr&r&g such trénsfected
Esghechitdhewe@hb theBagtitoHs faURbinldiss d SbthRindRe pBlyipRptides
The host cell can also be a cell of higher eucaryotic

or piyihe, invérkimnafiomsaisleicanséimed hostefadisaye ywedl kriomsto the skilled
infected insect cell, nore preferably a bacul ovirus

i NPEeted i nsect cell, or like a manmalian cell like

Hel.a, COS, . 293- EB , O or .a hybridoma cell ..

O T TSR i YR BT BIRSp BBt SOt sl s of the
f ofnvERGoPARIISICE L &0r0If tBe RBIEHRSR paltic@iBirBf whél8in the host cell is a
invention, particularly an antibody fragment of the

i nnegTPPIgAnISEORe yeastor ebce ingurlikedEsahaticicoer! g disicEhns subtilis or
transt | r i.nan C .Sl .

cr B8 R b} RaB AR R RE B kB e P Plea{dt b ke an
anindedtidatigdyrefdribig nevritusafifetfed ihdeveadli, @more dneferadBboy Badudgvirus

sai d pol ypeptide of .the invention, par 25 ticularl n. ..
antHesed 1hesh ﬁ%lﬁtorolﬁkq AangpRAatien 6all E‘rkeaH?Itﬁ‘si @ﬁsp %‘5@%293-
coggﬁAﬂtngdépahﬁﬁﬁ@%gggLnediunl The present invention
shows that bl ocking neuropilin-1 function may inhibit

R L
tide of the invention, particularly an antibody fragment of the invention, com-
prising culturing a microorganism transformed with a recombinant vector com-
prising DNA encoding a polypeptide of the invention, particularly an antibody
fragment of the invention, and recovering said polypeptide of the invention, par-

ticularly an antibody fragment of the invention or a fusion protein containing it,

from the medium.

The present invention shows that blocking neuropilin-1 function may inhibit inva-
siveness and/or adhesiveness of certain cancer cells derived from group selected

of cancer cell-types of page 12, and particularly inhibits invasiveness and or adhe-



of cancer cell-types of page 12, and particularly
i nhibits invasiveness and or adhe WO 2004/ 056874
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derived from human sarcoma cells, |ynphoma cells and
nmesot hel i al neopl asns, nore particularly human sarcoma
cells. One enbodinent of theZ’nvention is therefore

the use of at |east one, particularly one, nolecule

i nhi biting neuropilin-1 function in the manufacture of

a sreghicsnef Gnoerdellf,org.1 derived datmbwhamwsarpoey eclts, mmfoma cells
i nvasi on %Ed{or t ast asi s _ of ﬂaéﬁrall%:occur i ng

c e dPeOHE, NRRE P TR PARICYBHE LUMAR GRGPPAGELS t at i
pofenti al _of sa'@@,canqer,c |1 s depends on )
P EmPpdimen g iTBYFRp: % EGTRr e b of ¢ lpasipsy particularly
C . cl . r‘ » r‘ .
canca e PR E LR TSR AR A lnallak e bf p medica
camewer focehd tregipent of pragaiob20f Mvhsiomand/he mepasefser ofahturally

enbodi ment t he %ﬁle%gle inhLbitingaﬁeuro i*kn-l dial of said
| BT PHECT Peifve MBI VB eSS AU Re TGP IAtie popential of sai
Expimessedisneipead bn evkopSint OAbRRHVAMSE§EQ8EY Iof suéthhnor cells
context as neuropilin-1 protein already present on
navbichlary derévadriromgnesadremel cdlsidrsapest selds deryveri frin dfe group
treat IS 1NLtlat e | ecul es are

pasr% |ccungafrt{1§%lrrrlg}%é§ il}l'tgge,s Omlgg%l j5ind to the

extracel lular region. 15 of neurppilin-1. The.. .. ...

o efier A& tmbiimtR e bRt g nebfbiiny! ibivits the
t higdcfded bf &fpréRed AabIBh1L Bxpresdetl dk@ioBilRt! $5 @ebedfndeReod in
cel lul ar nenbrane, consisting of five domains al, a2,

bl this ¢emieyh@s acurppikiar nerotajh pleendy msesspleen nateeallyoccurring cancer
i nv.el i [ . and b2. It should be
aﬁ%ggé?§¥%§mfﬁ%?Oﬁgﬁgggﬁﬁfn}%mg% a glycoprotein, so

n only.the nmen 20 tioned,am.no acids,. but also.the .
bR meypotes Y e hty RS i P 8 e, AT region
pasitne@dforile 1ext racel | ul ar segment of neuropilin-1.

More particularly this nmolecule is selected fromthe

O PikPe ARSI EE Rgneht & RIRIphin- ¢ REdBRY a8 HIP PRI thRMeuropilin-
anti body agai nst neuropilin-1, an antibody fragnment
aghpreinmatpidspil the callulay mehpeptcodsistote afeve dopeaing ol a2, bl,
a ti-idi ot.ypi G.ant j 5 J nventi on_an [
2" Bl e il Rl b i PP RO SR 20 P b2
t hie shohle-betipbeeclatedathpioeypailin-dés aptl/coproeih] Lcinjonfaihe men-
of .the invention, In another preferred enbodi nent the

naliQnes] aying @sifisr PHrleatiestiganmpdificaéonsp Bigm are considered as
neut: 0pi.Jd i f [ i |_$, invasiveness,
agtﬁééxg? drk Bf the e&dﬂ%}l&lﬁ% %e%lfn_eﬂ{]&' RYFHER-$.

eness an

More particularly this molecule is selected from the group consisting of a small
chemical compound, an antibody against neuropilin-1, an antibody fragment
against neuropilin-1, a polypeptide of the invention, an anti-idiotypic antibody of
the invention and/or a bioconjugate of the invention, especially wherein the mole-

cule is a polypeptide and/or a bioconjugate of the invention.

In another preferred embodiment the naturally occurring cancer, which depend on
neuropilin-1 function for angiogenesis, invasiveness, adhesiveness and/or metas-

tatic potential can be any cancer wherein the cancer cells are cells derived from



tatic potential can be any cancer wherein the cancer
cells are cells derived from W 2004/ 056874
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consi sting of adenocarci nomas, sarcomas, norbus hodg- -
ki n, non-hodgki n | ynphoma of high and | ow mali gnancy,

mul tiple nyel oma, ma- |ignan28tunors of the brain,

head and neck tunors, carcinoma of the thyroid,
nmesot hel i oma, | eukem a, carci nona of the esophagus,

s tthergoduparichepalasme @snsisting of cideirvarcinpm 480 5yt cGALS; inf@b®sShodg-
of, .the liver, carcino ot bilary duct and bl adder

o ditbrieriadekin irbnms thhiedand oy ety myiseme, ma-
el ARAMM SR FOBR AR head Bld 90 unthrk OBBRSinofaW d¥She thyroid,
carci noma, soft tissue sarcomm, Kaposi sarconmm, nheph-

r ob¢sethedioma, fesliemis, aarcimoma of recésophagusf stomectkamdingapereas car-
testicul ar _carcinoma s-.tate carcin carcin

o TR Ry i et O Wi haRrcieei oL Py st and bladder,
ovildresal darbineaasbarentelDEartinemeNnsen@iant H¥lBboniah8steosarcoma,
cervix, tupnors of the adrenal gland, par- ticularly

f ripRiamEt giangs, vineerpriacme. ofrissug sarepned. Kappsigareama, neph-
f 'IQEB%PQ' i&!ﬂ%gI’QS’[OBI%”@&I’C%HIORIQSO%&%& Eﬁne{r,' tg%ti%ﬁﬁi&%gg?noma, pros-
synovi al sarconmm, osfeosarcona (parost’eal os-

t assanodmana, percimsied the stieop aladderamalipidnt tieedik of the ovaries,
oSt eqQsar co , _chondr.osarcoma, . Ewi n%'s rconm,

gi GHtDER of iR ERIQIREBReOt tﬁ%@%@g&ﬁp@ sapk fpradrenal gland, par-
| &l QYRS BLEOMR. grddp b ARGRIMRASHLERIR: oFMRSPLNSL f¥FBus histiocy-
| ynphangi osar cona,” nyxosarcoma, endothe- [I osarcom,

c Homdolipgsakapws ifibsosgenoomney rmihl sarcoma, osteosarcoma (parosteal os-

| ynphanai oendot.hel i osarcoma. The j.nvention furthe
AR SR SRS RRRE s oel oo fhhasercom.
t dgeb's saRBeiah glanBsERIn@bf bhie, BEESEMic $aM@IM, 1&Pmyosarcoma,
pertains to anti body fragnents that bind to human
nehlsiommiasareongat mestyionsy birephiaagingareipadny xosazgmpnendothe-
a . : . . 3 .
S

t inv e} r e or identifying.additiqgna

o S B et e o SR e iRl BB g
pakiidther a8pdcy of thegRERBNINNERE PN Sins toldigibedyBhfaeiEs that bind to
entail contacting a reference anti-neuropilin-1
artUiEdE U Ragng nrith kigh Reuiralizing 68pasi¥ci es conpri si ng

the neuropilin-1 domain in the presence of a pu 25 )

t dnjapethebppeodiment plthe IpieRHPH @t gagétmn.e priypepEdepl G invention
c t] ' e r P . oSUIt 0
coME Y et AR e s SR PR P SR Aot
mefulesahat dpeeificallybinddpetinasutopilihe, plrsenagy of sdrbening assays.

Do 08 Sy SRIBLOLTRL2 BELPEDE omen
thGith a target species comprising the neuropilin-1 domain in the presence of a pu-
tative competitor test-binding agent. This step of contacting is conducted under
conditions suitable for complex formation between the reference antibody frag-
ment and the target species in the absence of the test-binding agent. Complex
formation between the reference antibody fragment and the target species in the
presence of the test-binding agent is detected as an indicator of specific binding

activity of the test-binding agent to neuropilin-1. This screening method is useful



presence of the test-binding agent is detected as an

i ndi cator of specific binding 30 activity of the
woesi4+5687di ng agent to neuropilin-1. This screedrmg2003/014756

met hod i s useful WO 2004/ 056874 PCT/ EP2003/ 014756 -29

for high throughput screening of, e.g., other antibody

libraries or antibody frag- ment |ibraries, antisense

ol i gonucl eotide |ibraries or peptide and snal

molecule libraries to identify and characterize

adtfrtighdroughpub sreung ph @rgwgotg%re@tﬁbpéhﬂubyarteg or antibody frag-

ne
Hl hlhﬂaﬂﬁ% ag%%&%ggggéﬂrugféo {aﬁe%pg%ﬁ@é %ﬁn Iazlgl)ﬂolecule
aghbnarwmtdledeltta”stané ubai'aetaltiieadddytldnahi‘lhoIESulSspbitnﬂfrﬂngpeciﬁcally to
bi ndi n he reference anti fragnment. to the
¢ e eprs: bOBebicH RRGrtme BEgh ap TR ic DegaRbody frag-
Thingngap t}@ datden g uha@y, ific bindi
5blndlnn gf {he re ?Egﬁ'gncétgﬁﬁF%%ﬁ§a¥rg§§Eﬁfbﬁgﬂm:mnmngOf

t athgaeiesgree iapBbadynpagnsénido Heurret spenics cdotariing the; netueopmn 1
pr g(frﬁgﬁﬁe'fﬁgdcag %%ecfé‘f‘e?m%{efiafoggﬁa?ryl%/ @Y%gg“ﬁg%’%l%g qg (% the refer-

cul e binding speci

unelee aatbetyt franteriud bakber shedieCIbreknd MUIBHi1iAN- domain in the
Nuner ous Q@Ees of conpetitive binding assays are
@m

k NBRRFETAR B§nRe o) amuaaétvre@ampétlw,ﬂkﬂ ] “m@iéculwmngowemﬁ-
10 asceglgstﬁ %Q%Bﬂfno{: YRR R Jhs gulﬁlbtl%?ﬁ) cO #Afoﬁ‘geﬁio:l’llgUmerous

Typl such assays 1 nvol e use o
S p’@pe%ef cco:mp@tltmertgndhhg apsays am knuwﬂaxdbrmltmely([ﬁ'a@lcable within

f.i ed I | or a c ex the .
Pl g S5 EcRg eI bo . MoferhildO. Typically
b' fdhRGkasH ﬁﬁ/'of\}ectﬁé |u§'e S0 RN %bieb @oﬁ!tamlr%nt‘ﬂe Aelnd ﬁlinefjdornam

reference antibody fragment ‘or other binding agent
Coltepet purifie newkrblinilon 4 eliniwsaxpestsing theleewppilint Ingntiges), an

15 apgrggéﬁl: ec{ “r{a ? Lllelg %esé)u? glié]%l}; tglrn%aroggg-g %ilg:a%})e:l]% reference

neatfttbbtlj/ iffagdent Msétﬁéﬂ Binding agém| @6Mb&1tmeﬁﬂhﬂbﬁ1on is measured by
speC| fical lt%@; to neuropilin-1" present in excess.

" MAiEEnag thy saewy of jekel bownditp yhezt@raeb sp?@wewhq presence of the
i d‘%ﬂ&l’efzﬁl@ q)nm{n% Q? %@gﬁgtﬂehf E)hr??’s QY Suall: chéml%to etchi‘éemndmg
e antrbod ant

bi nding agent I es,
fr Sepgnﬁmaléy tqom_ur@piha— 1” am piesen e exaleby 6N/Ltﬂd:cﬂ!1dbs Hnndiﬁg spec1ﬁcally

srral I cul,.es, an h bi ndi n ent s tnat bi n

20 ant e‘b‘?ull%%g (L)Jl %Fﬁ'éﬁ?fgby 35?58 GBHIPﬁg‘ 18% PS¢ e‘foé?%@é(e bmdmg
anideRRdyinchAg mBAbedias aﬂ%ddy%g%en’f@ E@ﬁtﬁﬁe@ Rt RDligonucleo-
specifically to neuroplllnl that bind to an epi t ope

rtliﬁSnﬂnﬂbH@iqceleg gnd p&neehmﬂylgzaexgts theit bild toanzpitepd erdpading

boy t ra Prefe abl vy
con%glf&%ﬁd ﬂé’ ?eﬁg&ggenp o rQ%/rH %v @'ﬁi i Bt Wi [ecu friipding
pr greifically te hé@@plhnk rhibat bmdStp e éplt@)p@ lof GiitBn®bit@ sufficiently

s refer ence anti hody fr agrrent to_a selected target

sp@@i’(’é’%a 59 agy epltope bound by the reference antibody fragment. Preferably,
competitive binding agents of the invention will, when present in excess, inhibit
specific binding of a reference antibody fragment to a selected target species by at
least 10%, preferably by at least 25%, more preferably by at least 50%, and even

more preferably by at least 75%-90% or greater.

30  In addition to a polypeptide of the invention, particularly a modified antibody

fragment or a modified antibody of the invention, natural or artificial ligands,



| east 10% preferably by at |east 25% nore preferably
by at | east 50% and even nore preferably by at | east

w(03664968%70r greater. 30 In addition to a pol ypepriEee006014756

the invention, particularly a nodified antibody
fragment or a nodified anti body of the invention,
natural or artificial |igand3?-WD 2004/ 056874
PCT/ EP2003/ 014756 -30 peptides, anti-sense, or other
smal | nol ecul es capabl e of specifically targeting
htmatidwe @ntsiehden ot ottey Sb@llenwbaglesj capblegsfl swifially targeting
d ned to d or,oth I nteract and

ARy Y B SBTnOieS B S dire 2Ry pigspr other-
I Myisé Mtéraét%l@ﬁﬁ*hlbftthhﬁﬁ%leuﬂébﬂﬁ OBskdn p&@qﬁg&r%ﬁﬁln%&tbn In
as X-ray crystallography, com5 puter-a
adhisgegaty. mp@@lﬂrw desdere feichig q (as/AVIe. as é}i:mytqrm@hlqg@ardw com-

q t v tiv sh BAR

UL 6 SIS B8 el [ L PAR S e
d rsugcmreswmaiyyeleﬁf)mhi;s(QS%R) andintilas teghnslbgievsan be utilized to
predlctlon of nnlefules ch can_interact wth

priged Adeatiseqyssy £if rtﬁyaI%%tson@Lé?%a allayys prefifpiéen P molecules,
StMER chyiRSrafeRi tﬁgyr&)é h)‘?% g&ﬂc ‘f)%ﬁmlﬁ%dgy Sﬁ{}gﬁﬁ ecule struc-

expressed I n b|o sys cu
nmeyrebeapbo d}Uﬂb&rklzb;i chymichis ami/mr@xnpreg&mll ia bmcdngnoaﬂmystems Small

acc d|n hat known in the art

RHGPURT e Bty SeefrSpbR Rt e Carputiaprdne t
nQﬁetB@cﬂJsI it Gre #8H KALIANIChE AP AUPKISal TR FRRpEVEY, @@fﬁi E@ﬁldm
and then screened in order to find conpounds,

bi Q@mm@néﬁeqrrr@grnqpﬁdm_, gk argtnig pompeunds mmayi bei srygthesmed and then
capachl In rex“[ CH{lc?é(l)rX% O\Hﬁ}gﬁ bgrﬁigtte ﬂeﬂp H}? fid1 w1t1éh1§ptneu-

neur opl st on e gernerally

artehliSimgt cmpac@e Paeriduieglyf mmﬁmpﬁs; ﬂﬁt Lihglein esurabilin- Breldpd inva-
tope Librar ci ence )| 386-90 and Devlin
etsiog Ses srearb S b%r}dd%mﬂh b b Forb s daBeyes with an Epi-

SF{Sﬁé Ulﬁaxﬁ”%&bﬁbeﬁ'l@%)ﬂ 949/0] 0] BRI Devitd ENSIE - %%889)Pept1de

he present invention also provid
rrdtlhmdlss ok Sowicagf Speriobiofdie Biramg Mothzulss”, SZ(}:nn@dil?QOé,o[Z@
aq@hsfdy fragnents to inhibit human neuropilin-1
ity or to detect human neuropilin-1 in cancer

r ef er ahl arco cells, either in V|t o, or
eb& Brefpnt inyeatien Rl RERYAeH meheds of usipe ﬁf@e mdffasd ivody or
exRp&Sisd BAHbRE ARHERE tMdhibiPRENH nelBpBintPaédi8%r to detect
anti body fragrents causes or leads to a reduction or
i rhinisnt nepropolin-1tin eaneey aelisy prederably sersiona cabli,| ditheeimn Wfro or in

Eg\ﬁ/ﬂg 1% %r})(%gfrerr & em%bd@nen% Itr%gtlu?gr clzéﬁs %Lpr%ssrlrr?gn theza%u%en With One orx
more modified antibody fragments causes or leads to a reduction or inhibition of
the invasive or adhesive abilities of human cancer cells, particularly of human

sarcoma cells.

The migration of tumor cells into tissue is an important step in metastasis. The
processes of adhesion and invasion can be studied in the transendothelial model
(See, Woodward et al. (2002) Invest Ophthalmol Vis Sci 43, 1708-14 and
Vachula et al. (1992) Invasion Metastasis 12, 66-81). The transendothelial model



The mgration of tunor cells into tissue is an
inportant step in netastasis. The processes of

wadheaises14 and i nvasi on can be studied in the PCI/EP2003/014756
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transendot hel i al nodel (See, Wodward et al. (2002)

I nvest Ophthal nol Vis Sci 43, 1708-14 and Vachul a et

al. (1992) Invasion Mtastasi3d-12, 66-8 1). The
transendot hel i al nodel WD 2004/ 056874

PCT/ EP2003/ 014756 -31 provides a useful ex vivo, e.g.
anpriomides b ugefubssstien) d.Qrantih @itrd) ¥esérh Jat the isesfigatiohs of @llular
interactions, during the invasion process. The present

i MPERRGHORS fWdeshe iV aplQR PERSESSor ovi des an ex vivo, e.g.

an in vitro, nmethod to determ ne the dependency of the

i nVaR Piesaeis Biventien Hherefprd fyrthse pueyifleyan Bxj vivasege an in vitro
c r I : ' it Y- . opilin-1. This .
o8 et U, JURENR0 Bt ho AR 4 ity Bioiring
ceinlvasivé tancer eadl @ctHeefuhetivnglityi sttheneupilopil | This Inethod comprises
function; b. contacting the cancer cell with a
gelhesieReofat ri x, under conditions suitable for the

growt h of said cancer cells; and 10 c. determ ning the

m Yr at | entasting ecelanitare rmelpeue ihibingneusepiljed - fusetinngg
matri x. The term"gel-like matrix" as used herein is
untler st godhctiog e enserdellsth algeldike matancender conditiowst suitable

content.of at |least 90% which allows cultivation of
cancer foégfq%OWﬁl%iogﬁi%aC@%‘CWCF]ﬁs’?ﬂ matrix and al | ows

m gration of invasive cancer cells 15 throu sl )
ot Yo aTlgrirint B wiErin 1t e £ol e e gel-forming
pref er aphiix0, 3 mm thickness, but not mgration of
non-invasi ve cells. Exanples for such a "gel-Ilike

e d f%"rr_narg%l-ﬁypﬁ{aﬁ%?eés ﬁsggg{é’féﬁf;/ %uﬁd&%t&ﬁ {P6EL SR lid sub-

matrix i nprotein and ca ate comnposition,
pastancewvid hywdtérecanoemrerf @i &dakty9 aivhmb| adlotvituttingeioh .of cancer

Par-, ticular|ly.the "gel.-like trix" co L ses. one of
ey B et Saete B i HB s BbiReEguor cells
t h@r It L1885 of 9dill 2geNlikey@BtrixV.of ol DARNES Y ihmaPebferably 0,3 mm

lam nin. Mre particularly the gel-like matrix )
copkngsss byt gristadipn of senqdingeive g Hxgmpids-fop penherctgelrlike
angl.4. g i ?%bs%%gs REGhEE { e&ggcegl%ia'rlnile{ﬁfelx rﬁ?ﬁ?‘?étéin and carbo-
conprises the proteins agen type TV, l'amnin,
enliyalrite rconposditigenpatidulagpaliatomitefdil®y pyvailablzgtVeaipsl or Par-
col.lagen type |V, fihronectin, |amnin, nidogen,

ent Gt %Fhearﬁfl‘\]ﬂil\{? MRAEET CAMPEESS) ‘?Peaf’fg‘ihéﬂ%i?‘ieg}ﬁ Selected from the

enhad) WeRdi sl rithd pfdkGhd Bd1d 1§, BrHe®fn 3hd 1atniBlin. More

pcn)%pf()eptide ?hat b 0ot BRI, For HHR. 220
particularly the gel-like matrix comprises th€ proteins collagen type IV, fi-
bronectin and laminin. More preferably the gel-like matrix comprises the proteins
collagen type IV, laminin, entactin, nidogen and heparan sulfate proteoglycans or

collagen type IV, fibronectin, laminin, nidogen, entactin, and vitronectin.

In a preferred embodiment the interfering molecule of step a) is a polypeptide that
specifically binds to an extracellula£ epitope of neuropilin-1, particularly a modi-
fied polypeptide of the invention, more particularly a modified antibody or a
modified antibody fragment of the invention, still more particularly a modified

antibody fragment, even more particularly a modified scFv, dsFv, Fv, single do-



specifically binds to an extracellul ar epitope of
neuropilin-1, particularly a nodi- fied polypeptide of

woOheodioassamt i on, nore particularly a nodi fied arCriE®2n3/014756
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or a nodified antibody fragnment of the invention,
still nore particularly a nodified antibody fragnent
even nore particularly a nmoditi-ed scFv, dsFv, Fv,
singl e do WD 2004/ 056874 PCT/ EP2003/ 014756 -32 main
anti pody_ or diabod especially a nodified scFv,

si Hanendbady or diabodyoaspesially dinadshifisd sekdr. single derain antibody or
pfcﬁaﬁc@gh&n& ede Gfef bRt gﬂ moliflfegREEFENt I nvention

t her re fur provi des an ex Vivo, e.g. an in

ter he de ndenc of t he
ﬁees {/eggltétsl%g’%’%t?oél ﬁ]af %flf}]%ﬁ ﬁﬁf BSE @6?‘55??9“ HWsfBean in vitro
Cafelbd e téte@fint iR depodenenaf tHe}édﬁésrﬂan%socm d ha[im]ally BRédring
met hod conprises the steps of: a. contacting the
cenyasivg @afﬁlcar Gl @tmeefunﬂmnbw. afqrerepilspil | This ethod comprises
fqﬂ%%kp . contacting the cancer cell with a layer
protelns under conditions suitable for the

wt h det
hosi onnst g BT bk Sl Bntafs g B desiion”
o n TtsEg #i,e?%%ertcs 5 Lt OB M pitjind i Conditions

pr ot ei nsus@bldtrhiORe MR Bf 3lid MR eCILI M@t i on of cancer
cells in contact with the layer and al |l ows attachnent

Of ¢ I NVaghyRiHf %radﬁ%fxn S e! c@}iﬂo thg ba?ef 5¢ E&SMlprotems.

ness of said ayer o proteins
t »3 f !
ok B8 5 A B RSt EBLE K P

Parydraflagrdiyin'eiMopr whieh rasloxag eulsedteet ddahded mamsm PhLPwith
co BSIStIn of the Erote s col |l agens, entact

g dier 207 ehowuRtachmen; B BHEYS STl ARy enThe thick-
pq{ets!; %F'sﬁﬁ' ‘%ﬁ%@f@%%r@&u@" &8s $ehRehe d@ﬂ}ﬁ%@ﬁﬁ@f%ﬁbly

| agen type 1V, fibronectin am ni
| réj émFIr élﬁelf r@@nmitﬂoﬂn EHEMt preteinst gefsebstagrevifetbelestradellular
ste e that cifically binds to

ERR) phdie el EBEP biiEnt A rselsR BRI EhuP ePesirin f the
a 1B s dollggkn oémmt hideg&, vithshebiy, bR tin 'EEH @ammms More
particularly a no i fied antlbody or a nodif
arRarbodrl Eé&hﬁmelm aretelerigd dram epllagsniy Wpﬁér @ollacen type IV,

p A dified antibody fragnent, even nore
pg?%Fgﬁhgrkakﬁnﬁghlfled scFv, dst Fv, single do 25

Si Ingfﬁ pge ﬁgd%ﬁbgalmegg@g d%tllarfe ger(r:llo 1% of s{“ﬁ %5 Esl aegol§§ellza¥1de that

specifically binds to an extracellular epitope of neuropihn—l, particularly a modi-

can

fied polypeptide of the invention, more particularly a modified antibody or a
modified antibody fragment of the invention, still more particularly a modified
antibody fragment, even more particularly a modified scFv, dsFv, Fv, single do-
main antibody or diabody, especially a modified scFv, single domain antibody or

diabody and even more preferably a modified scFv.

The present invention further provides a method of identifying a ligand, binding
specifically to the extracellular region of NP-1, by screening a naive or immune

library, preferably a phage display library, wherein said ligand is capable of inter-



di abody and even nore preferably a nodified scFv. The
present invention further provides a nethod of

woOdentosészing a |i gand, binding specifically teacrme2003/014756

extracel lular region of NP-1, by screening a naive or

i mmune library, preferably a phage display library,
wherein said ligand is capabl3-of inter WO 2004/ 056874
PCT/ EP2003/ 014756 -33 fering with the functionality

of neuropilin-1, specifically wherein said ligand is

c alsaibl eNidf therﬂuhttictriahgf aeingrvogehiedi specifidadly fvaltareini said Bfand is

endot and/or | vasi.on ar

I8 o e e s 3R o cufithdiay felisspodor in-
c omsamtdrra@h@mmg@mbf &ﬂl@r%l@fnetﬁoﬁ%aﬂﬁn‘%stthe GRPCEH:
cells or endothe- 5 lial cell b) i Solating said

cells: ©) af egmiiig fbﬁggéhi%{éﬁ RBEG) ! GRSl dhe-

cells, e.g. by mas I ng sai fer ed
det er gent soliaicelbm, under condltlons where said cells
do not lyse; 10 d) eluting phages bound to said cells;
and e) deberisolaiimgysaideslisdentity of the |igand
represented by said eluted phages f) testing the

| i gand i nchiealoefgCilagey bchin@h@@lbébaﬂicaﬂ saxsidaRllble.g. by wash-
capabil- ity to interfere with NP- unction. 5 The
i dentity of pAageceteprbsehuiiegd tihférgepgmmwbtua\dﬁe@ndmons

with step e)wﬁéé‘sﬁlﬁ glﬁt(g%%ogrl@s@ed by, e.g., sequencing

the DNA encoding t In" case the ligand is an

ti bod th f
commorct a1 e PPR i 8 o or manber ed

h d h
o1 %the phag etteer%{a"@rﬁ'arﬁ%t%agﬂt Pﬂﬁpﬁ;g'atpﬂg%r S PRERA clured

can reveal thggégdentity of the 20 ligand represented
by t he phage. %&ter step d) the pool of phages is

enri ched i BHAGERe ngﬁﬁli' 1ﬁg>1(§c‘ﬁexlﬂl1°cai- or E'alﬁggc al RRAGES: it capabil-

bi ndi ng to NP-1 can Tinally be i1dentif by nuner ous

met hods knowity forintetflws vaith NPPhiigeisorcan be separated to
formindividual clones and the clones of the phages

c ahhebidepintyp vé ghages hepredeating tHNRighn wbtadied, widh stap kpbal isddeter-

AN RN TETNONE T Y-8 T
antibody or antibody fragment, or, in the case of a commercial ligand library with
gridded or numbered phages, by determining the grid position or the number of
the phage. The grid position or the number then can reveal the identity of the
ligand represented by the phage.

After step d) the pool of phages is enriched in phages binding to NP-1. Those
phages binding to NP-1 can finally be identified by numerous methods known in
the art. Phages can be separated to form individual clones and the clones of the
phages can be probed with labeled NP-1 protein, or a labeled part of the NP-1
protein, e.g. an at least seven amino acid long peptide of the extracellular region
of NP-1. Clones binding to such a probe are identified as NP-1-binders. Phages

can also be affinity purified on purified NP-1 protein or on recombinant NP-1.



of NP-1. Clones binding to such a probe are identified
as NP-1-bi nders. Phages can also be affinity purified
wono@ses7ied NP-1 protein or on reconbi nant NPPAT/EWED03/014756
2004/ 056874 PCT/ EP2003/ 014756 -34 Alternatively, in
case the ligand is e.g. an anti body or anti body
fragnent, the open reading-f3dame encodi ng the
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conpri ses an addi - tional st ep of SCf eening o

r esgebioraed ohiatactpebs, evich filebent thet dvoessitde dat of iHsecktrageglular
p e 3.2. The nmethod conpri ses
|n§g5§6%g¥§§t8bmé§m?ﬁgﬁFEB?%?r steps of: e) contacting

| at ed with_ reco nant NP- shing said
mawﬂﬁﬁ fird sw%adla@me?fg%ﬁfn@ﬁa%Fhwéﬁhm@apm 85S¢ addi-
t | Ghial 3NG (?foscgs)en guéd fé@oxﬁbﬁgﬁtsl\lbquﬂ@télﬁ s l-netlﬁﬂfjls rH)escrlbed

determning the identity of the ligand represented

15 saindresdpgeididallplvalgessnple a2cert ai n enbodi nents, the
I i gand expressed on the phages conprise an antibody
or Tanmmatitodlvochprisesagsteatt ofstdpe tledfuftherstedsefgr oup
consi sting of scFv, dsFv, Fab', 25 Fab, F(ab')2, Fv,
si ngl e domi voraadtingastilesd PHa&Bs With netothbadrmt Nes]; nor e
particu larly selected fromthe group consisting of

scFv, dsFv) fshifig 890 QVPADREIhE BiTfdreDddtergeht Aidaatsh salt solu-
still nore particularly selected fromthe group
consi sting oflosdngd sin-

20 g) eluting phages bound to NP-1; and

h) determining the identity of the ligand represented by said eluted
phages.

In certain embodiments, the ligand expressed on the phages comprise an antibody
or an antibody fragment selected from the group consisting of scFv, dsFv, Fab/,
25  Fab, F(ab'),, Fv, single domain antibodies (DABs) and diabodies, more particu-
larly selected from the group consisting of scFv, dsFv, Fv, single domain antibody
or diabody, still more particularly selected from the group consisting of scFv, sin-

gle domain antibody or diabody and even more preferably a scFv.



gl e domai n anti body or di abody and even nore
preferably a scFv. WD 2004/ 056874 PCT/ EP2003/ 014756

wo23b04M8e874 det ergent” used in steps c¢) and f) i BCWEP2003/014756

detergent solution, preferably buffered, and can be
Tween in a concentration of 0.001- 0.5% particularly
0.01-0.1 % "High salt" in-s¥ep f) is a high salt

sol ution, preferably buffered, and has an ionic

strength of | Ot 1M particularly 20-500mM nore
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ef foB 6¥X@BPIEy SR, ROtasEHIY M@@tqa&mmor mggyesiuies from
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m Blaﬁt euffergd snlhden inghe gnya @aﬁgm@ééyplbaityhhasa rdebf &-8akhet exam-
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f r(?fgf%?ﬂ&is el‘{gggs bq%{l??osge\ﬁg%ng Yo Qm %%&%%ﬁ I@% t hgr egg algysa wash

in a ure experi nmen
i nwithl del (E)ﬁﬁ\aylsartlhﬂﬁrl)d% einM Gndtt partichRrly 2 @hbQEYen more pref-
effect of thﬁ) gnds of this invention in an invasio

or®t ‘albi@m@}do Wa% ato@eglérqf i o BrSapitssiog it & 10 2.5.

Ormd Dt é@?% or in a tube formation
assay MAth endot eI|aI ceIIs as descrlbed i n Exanpl e

16y %,u ﬁrﬁeﬁ%% eé gle]tnﬁ bﬁtﬁr%@%%‘?&%ﬁ? n%gr\l/cfsgggmcﬁaﬂy of

t he gur es

sctﬂlemaﬁtgaosliesp)rbaﬁlédd}o Ifra@mﬁﬁiﬂs ngayt be Tah@ye& s dbgchibed abbve, in
acell with screenln ed on a functiona

250X or ik CRT P RGHE FrPeTess &%ﬁﬂﬁ@%&ﬁﬁwgmﬂqée assays that deter-
CapaRi thé tyhibRory MRES &7 tﬁ‘e ﬁFaﬂd@ Ryelaiit 1INFe>n‘giox{1 H{Vfri [Q8sioh Br &dhe-
preferred enbodi nent the I's capab
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the different assays are provided in the Figures.

The method advantageously combines a screening step based on binding to the
surface of a cell with a screening step based on a functional assay, which identi-

fies ligands having the capability to interfere or inhibit NP-1 function.

In a preferred embodiment the ligand is capable of inhibiting a biological function

of neuropilin-1. For example, the biological function of a neuropilin-1 can be in-



WD 2004/ 056874 PCT/ EP2003/ 014756 -36 vasi on,

adhesi on, or angi ogenesis. Adhesion and invasi on have
woeen/8sgih ai ned as adhesi veness and i nvasi venBe$/EP2003/014756

before. An invasion assay neasures the invasiveness of

a cell. An invasion assay is, e.g., the assay

performed in Exanple 8 and 93&f- this application. 5 An

adhesi on assay neasures the adhesiveness of a target,

e.g. acell, to sonething else, e.g. another cell, a

Vi vasson, @dhesian0 opheogenediQgldhsbiofand Uvasibh k@ve Becll- exphiined as

popu- |ation of vehicles derived froma cell or, e.g.,

th@ﬁﬁﬁgﬁwmﬁéﬂﬁHﬁ?mﬁﬁmgﬂﬁﬁﬁFe of an adhesion assay is

given in Exanple 11 and 12 of the present application.
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| i Garedonsibech prgprette of wiatigreaat £sllst dhatHs tesayr thatemplignant cells can
regi i:1§ N I i ses.the of in-
LT BRA Pk, AGRRGRATP SOyl Rkl e
t hetvihgyenfta @]l tp hoduoy brot ivesser foskh i)  tprscesn) MO disudlly accom-

This .can, e.g., he done by mxing-the identified .
| i BN Wi g5t wgrmﬂiﬁégh¥$sgs-| ) BEGSPEPT @58 ripjdclosed in
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anount, which is therapeutically effective. In anot

pr&f essapda eorbathidntehe¢ farimetiopmessay iogiverimEranple 1& afehdipetsent
for ihe. roduc- 25 tion of a pharnaceutica

cofPOS*¥9%n, conprising the method of identifying a

l'i gand bi ndi eci f.i cal to neurgpilin-1 and . .

f ubkARerhe Wéefg'?%%gfagOW%% f‘}?éh‘?dd@{fggitifjﬂn@& figagd iindipg spe-
a omdhify ffthelexBal ARG 9CLiNEbBhARoANE18A%0 cothpiise’ the step of in-
pharmaceutical acceptable carrier known in the art.” A

i

I
20 mrp@@dngitggﬁgam@; ic&ntiﬁg@mtow: th!qr@eumajrephylactic or diagnostic
r})gog%%ogsﬂolnq %is%%??.[gs Be %gne 3(/:! Irlafiki%g—thel gi%ggﬁec? figearldavgi%ll g%har-

maceutically acceptable carrier known in the art, wherein the ligand is present in

an amount, which is therapeutically effective.

In another preferred embodiment the invention relates to a method for the produc-
25 tion of a pharmaceutical composition, comprising the method of identifying a
ligand binding specifically to neuropilin-1 and further the step of mixing the iden-
tified ligand, or a modified or a labeled version thereof, with a pharmaceutical
acceptable carrier known in the art. A modified ligand is a ligand with a covalent

modification. Examples of modified ligands are labeled ligands.
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activity of the previously identified |igand. For this
the method for identifying a Iigand, which interferes
with NP-1 functionality, is-37onbined with the nethod
of CALI (Chronophore-Assisted Laser Inactivation). 5
The principle of CALI is based on the local initiation

of TRe RREAGGD AFHRADdVERS th (varthdiout 8888 idaBoh BE methods, which
generation of short-lived reactive species, which in
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I €Sk pritnciple tolf Y1 Aames Bhied on@RS 10831 inffati6h of 8 PRb®Yhemical reaction
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ANt pe T © . ¢ . -
B 0 Rg b Bdhie i S Sidind, TRUERRISEURE iR cted
CAlol 3 radiusrofi 5-4 (v swhinh iibwell bdios thetavesgs higsharme of two proteins

inhiﬁjtiqgkf netion gﬁ% gﬁt CALI.. In cases ere thF'

bi PR ST &8 PRE 20T G (FY T 48 AFTAGF PHPROliEprotein con-

| np@Ehast of 806HkeRIeAndIST R ePagRf prbfeh BizetoFIJ0kDENeSRIrinB-a high

duced nodifications |ead to permanent inactivation of

t hwapploreqlatiompbtheunedesd dis pritrple iy shavaninofigieel 3. As an ex-
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phys ifehagincal thhupaticwas plotdie atted CAIUTY&sdnoifi this antibody did not
show an inhibiting function without CALI. In cases where the binding site of the
ligand is close or within an important functional domain of the protein, these in-
duced modifications lead to permanent inactivation of the protein. The functional
inactivation of the protein is measured in an appropriate readout assay and evalu-
ated in the context of disease relevant physiological functions like cell invasion,

cell adhesion, cell signaling or apoptosis.
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the respective protein. Linden et al showed that

(3-gal actosi dase could be efficiently inactivated

with a mal achite-green | abel€etanti-(3-gal actosi dase

anti body even in the presence of alkaline phosphatase

in the sane solution. (3-gal actosidase was inactivated
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of a ligand that has already an inhibitory effect by

i t §4102) CosreptdPracdigayeddap| ld-102. are exanpl es where
CALlI is integrated in an invasion and an adhesion
as §a\ﬁ1 alrapppegioneaamplesof 4irdtlsbpwehd doh nkistabisf totdogvert specific
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nol ecul e that possesses high optical activity due to

no@ﬂhl@c%lt}@cmh%@f]f ﬁﬁ@ctuqftaem%a@ti tbﬁtthﬁs plreasdy, anspypgbitory effect by
%Qak %(ageﬁsplg %g%ﬂﬁ{éa‘?é 135& %xagqé)ges wlfxe!rg Qf@f’lcﬁllﬁtegrated in an

derivativ deri
detnwigibh ¥ed an pditepivyi-assay, respectlvely

In another embodiment of the invention the ligand can be modified.

25 The chemical modification of the ligand can be the addition of chromophores. A
chromophore is that part of a molecule that possesses high optical activity due to
mobile electrons that interact with light. Some examples of chromophores are,
e.g., fluorescein derivatives, rhodamine derivatives, coumarin derivatives, porphy-

rin derivatives, phthalocyanine derivatives, naphthalocyanines derivatives eosin
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derivatives or acridine derivatives. A list of chro-
nophores useful for chem cally nodifying bionol ecul es

is disclosed in The Signma A3@rich Handbooks of Stains
and Dyes, Ed., F.J. Geen (1990) |ISBN No.

0-941633-22-5. 5 The nethod of identifying a |igand
acdsorvatines, triphehglmahlwntdedmaﬁm of actitiee dervativesi Adisabf chro-

B tes b Lo e Bty B Pilmesa Gptiotic’in The

bi Sibegi LldkicP HRREEIIKE Df Shaihdshd DIANEJ., FuUC fa}r@éh (1990) ISBN No.
additional testi ng step may conprise a met

sel-8¢t&d-4r-dm t he group consisting of flow cyt onetry,
ELI SA, i mmunopreci pitation, binding assays,
i rfﬁl.mmhthgﬂdxf haentidying ladigm@ cacc';mréimg $0 t}w‘ i[nivetilttqn mbyl dirdger com-

rmuno an . ot array. m ca op- ..
o B AP o BT B R o B e B ihepfgsting is
densed ¥n kﬁ(ﬁtﬂ?xeﬁﬂ@ﬂ @e bﬁﬂ@gib&Yproﬁé?ﬁes JS‘ﬁ/ﬁ*lEq ﬁ@' SidhYan Sditional
t he binding specificity of the bi ochem cal

a
prispEe step 8wy gompnise i ethed ﬁ@ﬁcrﬁ:d %@nbti@u gogp commasting of flow

of. t ods
MO RERR P i AR TB RREE BN, i Bnqpidoctbmica
nedxipedmefits] af@intty tyidivg, 1mm1hnog>ansiamf profgn aﬁwﬁsl’lﬂl@iheﬁlml prop-
further &ogrl se sugst ractive selection st g&r
stFUET §Apee Feé%lme pydhepzs. dheshapgghe densey, the é@densny, the

| 1 1gRaRdshoBlci, Skhd @%é g;ﬁl;cﬂfcﬁ? of ?ﬁet ’égﬁ“}écg B@@H&ﬁlcgﬂ proper-

substractive selection can

r éres it ey ligrad fhing thedwmisis a[ﬁ&l@l @pbéabhintm ohif tige atb@v&nmnbna:d meth-

celdl if the property of binding to a control 20 cell
Gndesi r ed. By way of exanple, if one wants to

|l ect for |iga speci fi for cancer cells one
c§a| OIS PR b RO EmbOGRt pf i e b sth R e ing o
CQléaﬁd of %é"itneeﬂtnﬁ ﬁﬁ%ﬁhér' c%ﬁfﬂ)gﬁe a%u&tra@ﬁ@%?éecnf%ﬂ%tep A sub-

hen-renove those |igands which are capa
busrfr@ctm‘ge gadecion Stﬁms erstape which deynobex ligandrpiith zmmmd‘esired]grop-

and
?1}%'8?‘% {c?%%lg alu%uggﬁ%% Oq’u%atl?nog?ﬂgglﬁég a%fe cteg %y removmg the

ndfgaﬁdﬁ@@ﬁbl@&iﬂb‘ﬁndﬂg’l@ 4 tghdod sell, oMk ﬁbhﬁﬁ:rt;y fRRling to a control
supernatant are then |igands _spe- cific for cancer

céﬂ@s HRdesia Brevyd ersegle, i dnenvets irabeled ferhigangs specific
SoSELpAPCRind B IEVDO0 Bhrd o YT, g o
amﬂt_utvnhey bofind hganddenigi phagts NRrdlthbh metnoge tHogamgands which are
anctalpéble of binding to non-cancer-cells, by for example contacting the pool of
eluted ligands with non-cancer-cells and removing those ligands bound to the
non-cancer-cells. The ligands remaining in the supernatant are then ligands spe-

cific for cancer cells and can then be used in functional screening assays accord-

ing to the method of identifying a ligand of the invention.

The neuropilin-1 inhibitory activity of the identified NP-1 binding ligands or anti-
body fragments, particularly of scFvs may be assayed as described above, in vivo

or in a cell culture experiment.
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cul ture assays include assays that determ ne the
inhibitory effect of the anti- body fragnents of this

i nvention in an angi ogenesi s,40invasi on or adhesi on

assay as described in Exanples 16, 8 or 9 and

Exanples 11 or 12. Results of the angi o- genesis assay

ar €elp colvird essays iﬂ%ihgie]aésayﬁlem ldeerainettheinhibimsy effe@sFale anti-

vi ded i Fi % 2. Results of the adhesion
o Bor R sy ctien ip SgiEoBssis FANGRDS Op adtesion assay as
t hgescA¥&N Eﬁ‘arﬁ’ﬁl&i 'IGL@ af bBénH %{raﬁng'lés' lrl pi ﬁﬁs %\ﬁ@angm-

are described, ~which nodul ate néurop
f ugrnebis assap ara providad iryFlgbhéit Regdts of thetlmdastam etslsaa/ are provided in

f
Ol R R PAFRSSh 2ol e IR BB A, of

i Eﬁbfsan b e T R | inds N et gyseribed.
anwaRhesddudite h@@robﬂi‘ﬁef‘flﬂlpﬂ g;lﬁlcﬁf)ﬁ’é’ bR If‘ﬁgihhmlt%d to the

interfere with the NP i nteracti on ‘and
noetultext ©f angiogkndasist ANRlescrilfedrabbioneurdpiéinNPBSP-df) i¢ lmaaown as a

f bI I
ant BB 7 SEREn e et EPnd BB NP OB S Ror g s Eap pg blood
S| V@h@ glrb@ﬂﬂ Iavhs Bedifere 4:566¥dt &Ithe ﬂéveﬁaéﬁ &S PRAGUEIPBs that
whi ch were generated by cloning

s cW—r e (‘Nltﬂll the PIRAL/Y @ﬁfemaqtm@nénthp@@vempd@g@u qignhibit NP-1
According to a further enbodi ment these NPBs
mere 5beled with detectable |abels as descri bed

S. of the_ inventi refer.ably
o o PUE N LRl ol VR PLEES YanbPihst gptbody
t Ofrhjﬁné’nwror Qﬁdit@hﬂ@ﬁfébeﬁﬁr@ﬁre‘fﬁ@blbﬁuﬁgﬁlmchéﬁnl gntelies (scFv) or
excluded. .20 The NPBs of the invention bind to various

extESEPIdinG feehi Voipksvor axpemicd by sigaingcis el ysneoifindNA
t
ot p i b 2nt 16, SBIeKARE A, BeLordlndo (et BEbRAth: these

anyPBgeresiabelebuith ddieBabledatelt dsalesaibegabotey t o bl ock
and inhibit VEG-/ NP-1 interaction. Consequently, they
f Ut WPBs bﬁthe 1h‘h”.€1t10ﬂ pﬁfd:rhblty}blﬁcbtoi anteRirbellRla epitdyel dfithe NP-1.

th VEG-- d uction of angi o 25 genesis. Such
S%\Ff‘élCB Stﬁogsul{’] &rqry & Breibenof i gNEéﬁ-’ém i exgrdadne

treat ment of angiogenesis. It is further known that

t hEha/ PP 98 thepnvemiopdrindin wrigus vEGrelrisnepitapgs pHNP-1. In one

S| & @¥dishent the NPBs bind to the epitope whereto also VEGF binds and which is
accordingly involved in the induction of angiogenesis. Such NPBs have the ca-
pacity to block and inhibit VEGEF/NP-1 interaction. Consequently, they further
have the capability to interfere or inhibit the VEGF-dependent induction of angio-
genesis. Such NPBs are particularly useful as medicament and for the treatment of

angiogenesis.

It is further known that the various splice variants of VEGF also bind to slightly
different epitopes of NP-1. The invention also provides NPBs that bind to these
different epitopes. Such NPBs have the capacity to block and inhibit the interac-



different epitopes of NP-1. The invention al so
provides NPBs that bind to these different epitopes.

wauoeli/0skBs have the capacity to bl ock and i nhi BCT/EPR®3/014756

interac WD 2004/ 056874 PCT/ EP2003/ 014756 -41 tion of
the splice variants of VEGF and NP-1. Thus, al so they
have the capability to integflere or inhibit the

VEG-- dependent i nduction of angi ogenesis. Such NPBs

are particularly useful as nedicanment and for the

tr p [

e e e Tt e s RS Rty
arid 15tedh@rcaonleblt HeedV RBBsdephrtentiinduetion dfi angxogmearsy Sudh NPBs

the k EGE di til.l difi.ed
or Tt AR eds oai0] Souneerint ehER® RsatHeitesendigesaveis
bi t th NP 1 f t but terf th
t L@@E@J@-‘?&ﬁuﬁ SHEFAEGES &b Hi5h Mavarhion opp afiaiitied and
erdyachiciRved NEFEYIBANR ARSif@RABhY bF Yhd RndyW STHEF 8iffing epi-

inhibit the induction of angi ogenesis and are
patpp¢se sty rmos;ieﬂiftd oramhd:e@dcaagmgeneslso Sapld NRB¥s Ilnhéulatmg and

PR R R SuRREE S g et AR B o PLAD  nfiSiion

a ar$ @réadddeig eI &rfe@fdﬁﬁiddﬁﬂerﬂs”ﬁl@éy ha'v@ t%@i})aﬁﬂltﬁﬁ}q f¥erfere or

endothellal which normal ly express NP-1, are

i eyt tbe lwlLtCHOtl wé P PR VRS ISNPBTR particHieny t relud fab aradiesment
tion or cell aggregation is

a%%lfggﬂ see ks Hﬁﬁx%g&ﬁgnd 15 Figure 14 and 15)

NR we t est n oche .
L RS AT L B B
t hdoscatie€ QubeEbintidtion abdalySh B abla&dy WhadtReltah el MAidhthormally
be- tween a VEGF and the various NPBs was

queaPrasatyRrés grednenbgiednvith she vasiops AR and tgn thoeffprs of such
t
o R RRLAL Sl 02 L gt ain 3P Sle RS- bR, nd

enbgaierdrinddtpvi des NPBs, particularly scFv and
corresponding 1gG which inhibit tube formation

Pdntpagillebtheye NPBE eu‘efeﬁ!ésta@ &04 Bioblgemitcal VEJGB/I‘&MD Qﬁfbfﬁeﬁ@n assay
are the scFvs 12, .13, 15, 18, 21,

éseezl;?xar@}gle 17?@ or gkils aggn@ﬁgtlgeaEIagSA,\@/pﬁ ugge \yhe‘re thezglndlng be-
C OcWegﬁ RAPEG P Gnll WS varfons INPBSSFJQ@H&I&&{ v%fyj AlieFvEneas-

d surprising, that altho IS em
bouﬁment show a strongly |nh|b|t|ng effect on tube
formation, not all bind to or cross-react with the
epitteddPBs idehtifitd irsthbdiffidtetnyasddyChre provigled 8y €xipher pirdfkired em-

Sq)%\g?ments. Accordingly, one embodiment provides NPBs, particularly scFv and
corresponding IgG, which inhibit tube formation. Particularly preferred according
to this embodiment are the scFvs 7, 8, 11, 12, 13, 15, 18, 21, 23, 25, 26, 27, 28,
29, 31, 33 and 36 as well as the corresponding IgGs.

It is particularly interesting and surprising, that although all NPBs of this em-
bodiment show a strongly inhibiting effect on tube formation, not all bind to or
cross-react with the epitopes, which is bound by VEGF. This is explicitly shown
in the competitive ELISA of Example 17, wherein the capability of the different
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to inhibit the interaction and/or binding of NP-1 and
VEGF. Several NPBs clearly interfere and prevent the
interaction of NP-i/VEGF. Megi - of these binders show

a strong inhibiting effect on tube formation. A
preferred 5 exanple of this enbodinent is scFv8 or

t NEPBYLF GEP@ANEHHYa ik §otedAS GAKIBILARE TreractidA ddR)T binding of NP-1
enbodi nent such NBPs are highly useful for nedica

t rsst YBHF, particu- larly the treatment or prevention

of tunor-related and netastasis-rel ated angi o-

gevrysial NRbneleaylyemtdriere and prevemrthe iderdethenof WPelvVVEEE. Most

co siti.ons apd prepara-,tions conpri.sing such NPBs
o S B e 206y RN eran kBl o CoyiignibrPafeh. A proferred
depptenbl ahge@pedigchsis saPss oPiRf @rebbondafy Id@ X ccording to a
rel at ed angi ogenesis. According to another enbodi nent

t Hérther, enbedimept wiph dEEP updighhntiselel fapmadineb treatfient prticu-
pr A - /. y . . fAo
PG 0Bl 1 SELARE0r MR VB bl g s
endrmdsisefdnsequentivd Sirther éthisodinentgspodel cgnpa@Eionsand prepara-
thernore preferred are the NPBs that bhind to the sa

epi VBpeARILREHET TBrRS 3% megiqamenty ar P GreNBERmeRR ! dBP- 1-
NodepBh &gt 5&i6@e§§,@ﬁ‘os@ FORSy B8 nMEFFdIBRA a&e‘if%%f’r%t%igy as

described In anple 18 1s particularly us

Cdent by ) > L _ :
RO Ol ORI B PN R e
exfanpbresrevém chaithtergetxpe N Pe I BGE oind sdiléohidh duseefumbton. A
achi

ved, 20 ar rovided faor illustrative purposes
orfig s _eéF“é‘p}?p‘?fe b Sbedgnen e d o PTFRgPo BﬁgﬁeFur-
Pr@seidre ipl¥RAtl QR the EESRURT N QhRnd Hem NGR KIrg4Bepre-

1 shows the invasion of stained HT1080 cells through
anfegns B alpgRIPBs 2Bt doawoe Hinglitp ther sanf epitops e NE& Fas The assay

SR 5 Sl L R B5RShA RO s e BBy i

shsng td the shrbepitdperay sa&fvf BCér @btheeépitopeas VREH gyvasi on
of HT1080 cells. Invasion was determned in a

chenotaxis assay with a Matrigel coated cel
m grati on chanber. The invasion was determ ned after

| apigr rolllofasl 81 C0 AMQRES {4 drrld P @RE R 443 Cesults achieved,

are provided for illustrative purposes only and are not to be construed as limiting

upon the present invention. -

DESCRIPTION OF THE DRAWINGS

Figure 1 shows the invasion of stained HT1080 cells through an 8pum Matrigel-
coated filter. Fluorescence was quantified after six hours incubation at

37°C. Data presented are the mean of n = 3 wells +/- SD.

Figure 2 shows the inhibitory effect of scFvl on the invasion of HT1080 cells.
Invasion was determined in a chemotaxis assay with a Matrigel coated

cell migration chamber. The invasion was determined after laser irradia-



- 43 tion (with CALI, gray bars) and w thout |aser
irradiation (without CALI, dark gray bars). The

wOonvagsert4 of HT1080 cells in the absence of anpCrmP2003/014756

hi bitory nol ecul e was used as a control (left two
bars). Figure 2a shows the influence of VEG- on the

i nvasi veness of HT1080 cel |l s43l.n- 5 vasi on was
determined in a chenotaxis assay with a Matri gel
coated cell mgration chanber. The invasion of cells

coul d oniop @ﬁttﬁ@AﬂP'%ﬁ%W dnld wiktfeRt {dsbrf I%tadﬁﬁgn (@HR&A CALL

bar fromthe left) nificant 1 ncrease of I nva-
si on waslasle grayviies). Th\ﬁslrwei’rlbls ofpBiTd 0PP eeliminvthanesgned ofhany in-

238."{”’ o By eﬁ%%s"%‘é%%aéﬁ%ﬁ%?@eﬁ%w BEVE) hac

dnfluence o third bar, from
DepiEE 24 e b a7 OR SR 0 prAmstt Hy At Tn-
(fifth bagich e deh@midefit X chéﬁgﬂakis%gsa‘?fwﬂﬂ?g Wfl?ég?gated cell

VEGF to the chenp-attractant BSA did "not stinu
t he i nvasignationsihattpeb dhefinmsionhad del$ chpuld Tindy beldiimillated with

of anti - VE! t.i bed a had .al so.no .
ofont FCSTRS: T fReaDBON SR YT, No R iftGease of inva-
left). Higums3eshowsert he tdhi Qbieogﬁe-ﬁlﬁﬁ@a&d Qfitls edodmbinant
and scFv2 on the adhesi on of HT1080 cells. Adhesi on

to col | afeRT $sqoppebar fgms thrcleli Fhnedsliton efantikugnan VEGF anti-
i rradiat

1 adi att% gl % q%‘g%ln&ﬁ?@éﬁa &Scius%g.bﬂtfﬂ?@ %%%%rgﬁletﬁue left).
adhesi orBoA aklalh8Moaetdctant didomit|sagpeiatSitvwigion I(ﬁﬂﬁ) balnfrom the
t he absenge of..an nhi bi tor ecul e was used

cont r ol ﬁc)ef4£41“%‘¥ t%ﬁc%“ m@?%ﬁf% 4tosﬁ’8v€§1€{rll‘?@ttra°tam BSA did
i nhi bi t ofoy sBflieed th@flnvsd%ﬁ\ﬁl (s R R GFNR 1Mk el“}ﬁtdanﬁﬁid?lrbf anti-

of HT1080 cells to different matrix proteins.
adhesi orhusfanHVEG8antigb s (a MG hleaddiléd ee effiectnert thls<result (sev-

pr ot ei ns ng}gb%{q%%ﬁeg%%( of any inhibitory m)I'_ecuI e 25

was used | eft bl ock of bars) Fi gure 5

) | t CS Fy1l d
ai T eRree A igup 6 niﬂﬁa%%r??%]éq%ﬁ'o .Sﬁé\;séﬂ 0 phaat rghesion of

(dotted gy &%isCAM R to RbAMS Sﬁtﬁaq"‘@ast N8erhBsid ﬁfté?flaser
the i munoprecipitation experinents. scFvl was tested

on HT1080adietipw (eitll Céddpguap datsp apbwithogelabes imsdiation (without
control. EE d\e{\f% gzrg}(l) éar%? %ﬁg gdh%(s:;[)/n P%PIOI%/88 é‘l?s to collagen S type I
in the absence of any inhibitory molecule was used as a control (left two

bars).

Figure 4 shows the inhibitory effect of scFvl and scFv2 on the adhesion of
HT1080 cells to different matrix proteins. The adhesion of HT1080 cells
to the different matrix proteins in the absence of any inhibitory molecule

was used as a control (left block of bars).

Figure 5 shows results of FACS analysis of scFv1 and scFv2 with different cells
lines (bold line) and HS-27 cells (dotted line) as control.

Figure 6 shows the result of the immunoprecipitation experiments. scFvl was

tested on HT1080 cells and compared to HS-27 cells as a control. The



-44 i nmuno- conpl exes were separated by SDS-PAGE and

silver stained. The band at 130 kDa was identified as
waewdgped7in- 1. Figure 7a and 7b show t he vect oPCap2@B/d14756

sequence of the scFv display vector pXP 10. 5 Figure

8a and 8b show the vector map and sequence of the scFv

expression vector pXP 14. Ei4gure 9 shows the

sequences for the construction priners for a nouse

library. Figure 10 shows the am no acid sequences of

scFvl  t qnifine36om lgxéa@&ess%ﬂ&i%fé%eby S%%I-@@ b We%%gained.

by underl i ni ng. e correspondi ng "SE Ds are in-
di cat ed. Tl pad et 130 Khowes ideetifedcdsestiogdirsbquences
codi ng for the polypeptides scFvl to scFv36. Figure
1Xighewia andvibb BheWEhe petdrrmap ofid sdymepepsi dhe soff x display vector
obt ai ned mthe band with an approxi mate size of
130 kDa R oprecipitated with scFv 15 1. Two
trypsin auto digestion peaks, indicated as T, were,

5 usdguedia and8brshRy) the ¥ectasman and seauange af theschHvexpsesgion vector
mar ked V}SXI*‘M"?‘St eri sks, matched neu- ropilin-|
(Sw ssProt, 014786), with a mass devi ation of |ess

! R0, Ed BQT 6 IRLC REth ARy SRR F i ROREAE

res es el n. ur e
e of r onophot

pri.nci pf - Assi st e er lnactivation

D0 Rt s T PR s EicRe OF st st iond Biyeauence
f or mat i aRe @9mBYis nldReddgoiRRrIRfing. Uthe cEﬁ‘EspoH@fh'F QEQEY s are in-
determ ned via light mcroscopy and was quantified

10 pased orflicaete ability of cells to build closed
pol ygons, the nunber and area of the polygons, the
nuripete Jf shomesribh npolieatids seqdercke cading iforythefpoliyeptiddsl Fv1 to
to for mSZ}';:V?é osed tubes e.g. connections between
branch p8 hts. Inhibitory effects were quantified by

CoEarSon it L6 B e conlaol and e scaled
i nhi bi t iAd efifnefmtapproxkfial sEOBE 1 9 kB% PGy ci t&t@@?‘fith scFv

addition of an inhibitory antibody, inhi- bition o
15 tube f orlndityoiypsipaute ldigesidorpptajkgandicated af di med; udsiddbr inter-

number s n\épcgl%cr)g't{o%5 gstg%‘éﬂ Eg 'é %epzﬁ(cs),o 1%/ar 1eé7w5191 asterisks, matched neu-
ropilin-1 (SwissProt, O14786), with a mass deviation of less than 10
ppm. The matched peptides cover 22 % (206/923 residues) of the protein.

Figure 13 shows the principle of Chromophore-Assisted Laser Inactivation
20 (CALD. ~

Figure 14 shows the results of the tube formation assay. The degree of tube for-
mation was determined via light microscopy and was quantified based on
the ability of cells to build closed polygons, the number and area of the
polygons, the number of branch points and the ability of the cells to form

25 closed tubes e.g. connections between branch points. Inhibitory effects
were quantified by comparison with a negative control and were scaled
between 0 and 3 (0-1 = no inhibition and 2-3 = strong inhibition effect).
14a) Control experiment without addition of an inhibitory antibody, inhi-

bition of tube formation = 0, closed polygons are formed, high numbers



-45 of branch points, branch points are connected and
no significant cell ag- gregation. 14b) After

woneubats7on with 50 |/ mM of scFv25*%, inhibiti oRCOEP2003/014756

tube formation = 3.0, no cl osed pol ygons are forned,

very | ow nunber of branch points and branch points

are not connected. The synbol45"*" indi 5 cates that

the respective scFv -as identified by its nunber as
shown in Fig. 10- was cloned into an I gGl format

bef ore pefiranich pgntshieraadsgyints aledeonnéétee bnd no whatficant cell ag-

with 100 I/ nl of ntrol antibody (anti-a2 in- . . .
tegrin a%f?gﬂ?di’y)lf“?)i ‘&%?%P??béﬁo%fmﬁu%)em?@lf FasqEyA> S inhipition of

no cl os _ f 0j

i si bl o b oA =32 G RLOF oy B8P ERS helah Fou magpper of
resul ts labntthpoihtshed bemcehpbouws @as aayconhbeted dBgrambof “* indi-
tube formati on was determ ned via [ight microscopy and .
quan- 41 (e MR Ry B Gegd by TSy R Shown in
i ndi cat egjot Al wabRIdiRd i2PEA IR REMYt bEDrd g&%ﬁﬁihgqlebagsay.
its nunber as shown I n Fig. fo- was cloned 1nto an

| gGl f or ) Adedranenbatiof ovithi 10§ 1tlhel oSz agntrolratibodynentid® in-

cially avai.l ab). ti-NP-1 antj body did not show an

Signi 11 cleain Paiedd. hibirin bR bt mond. neaasHodygons
i ndi cat efre ForeAA hObraBXPHSihi¥RMibIeWM t h- out the addition

of an antibody. Figure 16 shows the inhibition of

ZE%%‘@:’} é\ﬁfo%\{si—%}(%éﬁt@& LOR (RS ltaﬁ ‘iieé.uﬁg) @6 %g%fohn&éi&f‘as,sasy. The

"* " indicates a p-value < ve sckv

of 28 wedeagre2¢X thbe fidmptosivgniddtemaingd yiailight bii¢rosdopy and quan-
i nteraction between NP-1.and 165.. Figur.e 17 shows

the  dot efithat OO @bFiegheldt bhe SapPleoiubries at the re
surface fMRcdve stf1OROideRii& BRNR RINShRCADMG W F1d 80- was

control scFv, different NP-1- binding scFv or VEG- as
i ndi cat edonesl ke an dgleéhdorarad betoee perielintige dlhe fgsap- The commer-

el SERELA AR B, T, S g

epi t opestionbitubagordtiivh 3 PBES1 (86 irelpiate3pecdiitrdt expetinfeh) With-
scFv8 and scF&éﬁ,and VEG-. Figure 18 shows -presented

as a t abP¥the adifiqusofgn apHRodyr ansendot hel i al | nvasi on
assay with HT1080 cells. scFv26, scFv27, scFv34 and )
scFigsr 1qphdvs g nbibidon g ¥E@EhesdfP-tHIBBT ies tpsied fprecompeti-

Lg?SEL)gg%%r? Bg%g‘m m?rﬁiiéa?eso{g Sf\/afu@m 8'01@%%%095’@%%428 were
found to significantly inhibit the interaction between NP-1 and VEGF 5.

Figure 17 shows the determination of epitopes_for scFv’s on cell surface NP-1.
HT1080 cells were preincubated with a control scFv, different NP-1-

binding scFv or VEGF as indicated in the legend and the binding of fluo-

rescein labeled scFv was tested. The data show that scFv8 and scFv24

and VEGF have mutually overlapping epitopes, whereas scFv13 has an

epitope distinct from scFv8 and scFv24 and VEGF.

Figure 18 shows —presented as a table- results of the Transendothelial Invasion
assay with HT1080 cells. scFv26, scFv27, scFv34 and scFv35 inhibited

the invasion of TH1080 cells. The invasion is determined in % of inhibi-



-46 tion of invaded cells. For inhibition values: "+"
represents 1-10%inhibi- tion. Figure 19 shows results

wofhod4hvseaTi gr at i on assay with HUVEC cel l's. sScFv8ET/EP2003/014756

25

scFv25*, scFv26*, and scFv3l* showed an statistically

rel evant inhibi- 5 tory effect on the mgration of

HUVEC cel ls. The synbol "*"-#fidi cates that the
respective sckFv -as identified by its nunber as shown

in Fig. 10- was cloned into an 1gd@ format before

per f or mtiog dflievaied aylls. Fheinhtbitten vdberss “tOrephezettefl t108h tlibi-
t he dependency of the mgration of HUVEC cells on the
concent 9% on” of VEGF165 . Concentrations between O 5

gF/m were 10 used. It can be seen that the mgrati
of IERIPEED ShaVF deisrRlaliamigration Away ik SALUEGS colls. scFvs®,

VEGFlGS r.yc

i mune I Er ary %%Z?V\bﬁgp{gy %1 *m ce &e#legtétg%ﬁ&ﬁ%%ﬁfa?teg‘mbl'
intr adertnngzl df¥ecivoh hhe2mxgraioh @iaHHN(BGrad:HS d“eb)ﬁyhabf)]i K&dndicates
HT1080 ¢ human fi brosarca el | e;

CCL- 121)“%Itt §q58%“|¥5 S¢ie-af i §IH$ HF?H{W Binas ;ﬂ&n in Fig. 10-

i nj ecti Qis WBKR! ImBPSALRT FoWnﬁﬁbéfBreapeQﬁfrhl% gk asg'a%f The three
days, the mce sacrificed and the spl eens 1sol atéd and

frozen ibary tpqhﬁ: Bfirshowdbredependtney ofithermigaationrnd RIEYEC cells on

perf or rIes

ot al R SRR B S ol Sy THERBHS: R dieck > ne/m were
(Q AGEN W#dd 11483)11 Rseaiethastie ing@dtiby of HeTVEBOUélRChitees with the
usi ng hal f of each spl een preparation. The RNA con-

cent r at ilBHeES®T YHG 1y was det ermi ned by a denaturing

f ormal dehyde gel and pho- tonetric neasurement. cDNA

was synt hesi zed using 8.9g of freshly prepared RNA and

| Oprmol of a 25 primer mx (1gd@d-c, Ig&Ra-c, |1g&b-c,

| g&3-c, VLL-c, VLK-c) using the Super- script TMII
KIEXAMMABRL Life Technol ogi es #18064-014) These
prinmers anneal to the RNA encoding the IgG

hegwamplod: Toggnesioadad Memhicditraghai n genes of the

kappa and | anbda famly. VH genes were PCR anplified

f r’p\% BAL Mt n‘ﬁ%e?&sea\éﬁ)u%g%{zgé %gefhef)rg Wﬁ@?’f 044/ Formal-

-47 1ng 36 individual conbinations of or war d
prdehpde fiKRYHIT1090\dabls (MukiB) fibrosarcoma cell line; ATCC, CCL-121).

Following the first immunization, the injections were repeated twice in a period of

39 days, the mice sacrificed and the spleens isolated and frozen in liquid nitrogen.

The immunizations were performed by Charles River, Germany GmbH, KiBllegg.

Total RNA was isolated using the RNeasy Midi Kit (QIAGEN #75142) as de-
scribed by the manufacturer using half of each spleen preparation. The RNA con-
centration and purity was determined by a denaturing formaldehyde gel and pho-
tometric measurement.

cDNA was synthesized using 8.9pg of freshly prepared RNA and 10pmol of a
primer mix (IgG1-c, IgG2a-c, IgG2b-¢, IgG3-¢, VLL-¢c, VLK-c¢) using the Super-
script™ II Kit (GibcoBRL Life Technologies #18064-014) These primers anneal
to the RNA encoding the IgG heavy-chain genes and the light chain genes of the
kappa and lambda family. VH genes were PCR amplified from 1ul of cDNA us-



MWH4, WH5, MWH6, MWH/7, WH8, MWH9) and 4 backward
primers (M JH1L, MJH2, MJH3, M JH4) w thout

woesiroset7ion sites. VL genes were PCR am pl i f Pet/ERR10B/014756
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one primer mx (MVKL, MVK2, MVK3 MVK4, MVLI,

MJKL, 5 MJK2, MJK3, MJL 1) without restriction

sites. PCR products were gel-4gurified (Q Aquick Cel
Extraction Kit, #28706) and re-anplified using

i ndi vi dual conbi- nations of 9 forward priners (MHL

Sf ing, 3 OMuElY idfal IcombiddBosf of 9 fdviiadd ffinkrs (MWVHE, BfH4VH2, MVH3,

DRV B, WL ST T )  basloned rars o1

M f¥ NBaiHD) MdTHB, BESEE) Gith@ rSdtli@fon QteE.OVL?én@équx%%R am-
primer mx (MVKL ApaLl, M VK2 Apall, M VK3 Apall, M
VKaliislawith phe/primap iy (MWKEKIMNOKER, MW ER2MNSK#, MWD K3M-JK 1,

No | w.th.restriction,siges for VL. PCR.
pr@aﬁ%&%@‘é@%&?I%W%tfl?‘%té%*%e@)&&&?% P PRogySS pers el pprified
Ki (QIA#REK0G9! BichctbiO R #28706) bitBrePlingleficl S 2in dUedila® Eombi-
pXP10 using the restriction sites SfillSall for VH

antptigga of PNerware grinygrs (MEYELY SiglatM¥H2 Mt WBSHA SFil, MVH4 Sfil,
t i TGl |@ct ;
fﬁﬁﬁfl%gi%nf\g&fls 1, 97 T&E ngﬁﬁi %@@%2 %g'gggnd 4 backward

resulting i rary size
cl pnests (MedlipiSell2M-B&l 8el,i MaH3MShISM-GEAI Jafil) efithsreftviction sites

Sel ion on fixed.ce| Sin chain F
S eloB SHL 65T pRPHS 256 Cok Th1 AP oYaV§ 2 gub b bk paLL M-
M OR4 0T, Z 8gdamy, MK Xed, MLIR8&teN-IK 3 TRL, M-JL1 Notl)
library was generated using the phage display vector

pXpith gestriptiomsdtes &1 BLWACR phetugtssverd gal-plrifiedBYABDIEA, Gel Ex-

fixed with rnpl.dehyd di,luted to 1x107¢gl,l.s/ m
B PRTERPHELARR D neiipalt Al G0 oM e
cressictibinkitey SEESLTToNYRYarddoghAL )Y NoTHer W), e Mgatibie midY was

cross-link plate were 25 bl ocked with 5% Skim M | k. ;
PofRisFectsd7mis 6, cofl Tika) by pleppporaippgpsultipg m afliprary size of 10
(c r.m units) of phage |library/ 106 cells were
pr@j%g%g&%g 1 hour at 25C with MPBS and
subsequently incubated for 1.5 hour at room

tenperature (RT) with the cells. The wells of the W

-1 L hed. six {imes with PBS +
0. BEummlict SEIsG P PO R &P asiEgomon i eae Round

phage 30 were el uted %)é the addition of 10 mM G ycine
pHPgle chaipdE v s saleseiromtanphage Wispyoareyegeparated from mice
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display vector pXP10.

HT1080 cells were harvested with 0.05% EDTA, fixed with paraformaldehyde,
diluted to 1x107cells/ml in PBS and immobilized onto wells of a 96 well UV
cross-link plate (Corning Costar). The wells of the UV cross-link plate were
blocked with 5% Skim Milk Powder (#70166, Fluka) in PBS (MPBS). 10" cfu
(colony forming units) of phage library/10° cells were pre-blocked for 1 hour at
25°C with MPBS and subsequently incubated for 1.5 hour at room temperature
(RT) with the cells. The wells of the UV cross-link plate were washed six times
with PBS + 0.05% Tween-20 followed by six washes with PBS. Bound phage
were eluted by the addition of 10 mM Glycine pH 2.2, and neutralized with 1M



of selection, thus the diversity of the enriched
repertoire is decreased conpared to the origina

woeparisei7ie. The el uate contai ni ng the enri che#CT/EP2003/014756

repertoire was anplified by infecting exponentially
gromng E. coli TGL. Phagem d containing E. coli were

5 sel ected and propagat ed by48verni ght growh at 30C

on LB agar plates supple- nmented with 100 jig/m
anpicillin and 1% gl ucose. Followi ng this step, the
enfris/HCh @il 7.4pEypicllye bemreeil 0hard 108 ctirplerd élatkdas t@ 1% round
polégl onal pool %nd used for further rounds of

s ePeeEchan. thussihe dfvsrsiyi of dhenamiched Kerentoirg isrigeregied compared to
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grow ng the cultures overnig 20C 1n 2x

s upgicd meprredrewian leith@dej amplified aspipolyicldnal powl 268 usedgfonifurther

kananmycin. . Se- l.ection.read hage were precipitated .
o DROG & SteRen P90 BB k06 a< AR rpeecBr St e Boperties
baig ta€khieddd SUBEEAbBN keiidded Sabstsapaded d ghéﬁg%lon@l@vel. Phage
round of selection was performed foll owed by

schasedphprahe acxl rayhd of saderéion evese pradugeehbe sepet-infecting expo-
S 14 [ 0 I hon on .cel l.s
A B GERE b T AR Ty e
| av §8-Mob{ S tmugenephadielafiCap |aay edowiapete clilfiréLorimibkinan0°C
or. gi ontg;ning 10° | indeEendent cl gnes, provided

by NG FERpEIBEANth IOl et HRBiIcBHY apd @0 nadmbsenamyesin. Se-
0 : | :
CRer 3 Sk P AR EEL € N0 PR 5o e

ERTéeredh actetisit @ghetratahk 20F ecblspémdedi in EBENDHe 1Qfd HGSlection
Two tings 1 cfu.of phage |ibrary/ 107 cells were
pr ¥ @ag%élo“f%r?ddf:’%a’elgg SBE S CIpMEN e 10% FCS and

subsequent|ly incubated with end-over-end 25 rotation

for 1.5 hour at 25C with the cells in Eppendorf tubes
priexanpleidels SslcHon prisgraenigoeiscls, (Splactien phgelds inGrenshsien)
were used for the first round of selec- tion and 1X
105ngleldhginviey everss sadedtest froinen 2Ygk nouimimohe phdgeatispdayed reper-

respectively. .The cel.ls re washed.by centrjf i on.
L 0B 6L hiPad origdonfipg L0 HEEP I Byssabronsaps dpmbtidge
th@ltmgq@amanbg}anﬂ“r@nﬂjﬂﬁg@mpn in wash buffer. Five
washes with WO 2004/ 056874 PCT/ EP2003/ 014756 -49 DVEM

+ %o, 6% TR tnAfnAtoites bk bR R A e fccL-121)
were harvested with 0.05% EDTA and diluted to 1x10"cells/ml in DMEM + 10%

FCS. Two times 10" cfu of phage library/10 cells were pre-blocked for 1 hour at
25°C with DMEM + 10% FCS and subsequently incubated with end-over-end
rotation for 1.5 hour at 25°C with the cells in Eppendorf tubes pre-blocked with
DMEM + 10% FCS. Three times 10”cells were used for the first round of selec-
tion and 1x10 cells were used for the 2" round of selection, respectively. The
cells were washed by centrifugation at 220xg for five minutes, followed by re-

moval of the supernatant and re-suspension in wash buffer. Five washes with



DMEM + 10% FCS as wash buffer were perfornmed. Bound

phages were eluted by the addition of 10 nM gl yci ne
woko®/02¢87meut ral i zed with 1M Tris/HO pH 7. 4. PCT/EP2003/014756

Typically, between 103 and 106 cfu were eluted in the

1St round of selection, thus 5 the diversity of the

enriched repertoire is decread¥ed conpared to the

original rep- ertoire. The eluate containing the

enriched repertoire was anplified by infecting
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or BTV TG G F N0 o p B8R RRF e SBAR: e chuted by

106@/ 4dditasbeil bl hm gpsydmé%fgmc@e@tralﬁ@wm mM t[*ﬂ'sﬁHCl pH 7.4.
step, the enri cheFi @qlgegtm re 10 can either
¥

anpypicalby bstvesnpd Wasfu et clarrd ingbrllt munﬂmftswesatlon thus
SR 201 B8 o0 e M BL LA AN 51

or etv@ires paiei eahalty ceetpiimngt he eﬁﬁdleﬂcrep@nﬁd: Way amplifes] byethfecting
functi on aﬁg{ a si.ngle c¢laone |evel Phage particles for
u

¢ hEXBAIRRtF B B WP Eor el (it Phagemidropipmasy cofj-were selected
Pehad ﬁ&foggédt&gb 5@&2{1‘% B30 A %Bcﬁga} gfa%% sﬁ%pl&xﬂ@nted with

previous tound of s ction 15 wt
VCEWiggm{ smpatikigend,1% gludadel Bollaihg &risl sigp,otxhe rgrithed repertoire
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I cr.eenin
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Scpeeintardin@fexpoimntiabe gehing Gubire iof ek sRIicus rb@id of selection
screeni ng, the genes encodi ng the sel ected scFv,
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rect t he expressi o vV I n 1rusion w

St kephaginieldotibageadn phdgescroiredpinitad with &5 M NaCl/4% PEG-
f|| nentl%g phage gene-3. EXxpression vector containing

6] fromdie rlegrdsiantsrial SW%W&%HW@S@M% i §BS. In this ex-
¥ iedUR! ropghd §f {fcﬁo%@f g5 ecPkcﬁfP Eﬁ: RAenfRC a single

contal ns on one sc teria were
20 gr olvzmehiveBOC in 2xTY suppl e- msnt ed with 100 g/ nm
anpicillin and 0.1% glucose in 96-well mcrotiter
pl Bkample 3B ettiol BRY Stvetnihg afsc@POGeafin®or fixEX@lBESI on
was i nduced with PTG at a final 30 concentration of

0. Bormddrédin & opd %&ié@@n@édi (e QURERH GBIy, o%h{éﬁﬁe% iR hR¢ Phdg¥ dis-
con WD 20047056874 PCT/ EP2003/ 014756 -
play vector, were re-cloned to the expression vector pXP14 This vector directs

the expression of a scFv in fusion with a Streptag and E-tag and does not contain a
25  filamentous phage gene-3. Expression vector containing E. coli TG1 from single
colonies were grown in individual wells of a microtiter plate so that each well
contains only one scFv clone. The bacteria were grown at 30°C in 2xTY supple-
mented with 100 ug/ml ampicillin and 0.1% glucose in 96-well microtiter plates
(#9297, TPP) until an ODgqo of 0.7. Expression was induced with IPTG at a final

30  concentration of 0.5 mM and continued at 25°C overnight. Single chain Fv con-



taining cleared | ysates were prepared by addition of
hen-egg | ysozyne (#L-6876, Sigma) to a final

woamadiés7at i on of 50 dug/m for 1 hour at 25C BQWEP2003/014756
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centrifugation for 15 mnutes at 3000 x g. Prior to

t he screening ELI SA, the cleared | ysates were bl ocked
by the addition of an equal -v8lrume” of DMVEM + 10% FCS

for 1 hour. For 5 the screening ELISA, HT1080 cells

were harvested with 0.05% EDTA, fixed with

paipiing eladrae hypaies Wiire prepated by lestditivn of het-atg lysoBRS EHd6876,

v e AT -
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control cells. sckFvl was identified by applying this
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Example 3.1: Selection and screening of scFv (Screening on adherent cells)

For screening, the genes encoding the selected scFv, contained in the phage dis-
play vector, were re-cloned to the expression vector pXP14. This vector directs
the expression of a scFv in fusion with a Streptag and E-tag and does not contain a
filamentous phage gene-3. Expression vector containing E. coli TG1 from single
colonies were grown in individual wells of a microtiter plate so that each well

contains only one scFv clone. The bacteria were grown at 30°C in 2xTY supple-



mented with 100 g/nl anpicillin and 0.1% gl ucose in
96-well mcrotiter plates (#9297, TPP) until an OD600

woR0@/08687EXpr essi on was i nduced with | PTG at aPErmako03/014756
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concentration of 0.5 mM and conti nued at 25C

overni ght. Single chain Fv con- taining cleared

| ysates were prepared by addiXli-on of hen-egg |ysozyme
(#L-6876, 5 Sigma) to a final concentration of 50 g/m
for 1 hour at 25C and centrifugation for 15 mnutes
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PCT/ EP2003/ 014756 -
compared to the Hs-27 control cells with 28 % positives defined as clones giving

a background subtracted signal on HT1080 of twice the value of the signal on Hs-
27 control cells. scFv2 was identified by applying this selection and screening

method.

Example 3.2: Generation of function inhibiting antibodies

Using a large naive human phage displayed antibody library provided by Cam-
bridge Antibody Technology Ltd., Cambridge, UK, additional NP-1 antibodies

were selected on recombinant NP-1. The selection was performed as described in



(Vaughan, T.J et al., 1996 Nat Biotechnol. 14, 309).
After two rounds of selection, i ndi vi dual cl ones were

weenamiesd4for their ability to specifically reeogmPz®3/014756
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recom binant NP-1 in ELI SA and NP-1 as presented on

the cell surface in cell ELISA and FACS. 5 Exanple
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di Geigre slpngh édantificd by | seauenens wers siisalead eudrieqmiglyceny stocks
: ! : : ; A o
Lﬁc}ﬁ}tMWAﬁllpgql ﬁlﬁ%%ﬁly/ ﬂ%@u%se%?%%s%ﬁd nr%%'bg%eg o')/ﬁ QF’BO C. 10

er con rotease | ors co
( #26DBARBP/Rod hk) media wererigecutatispeits aainglasolonyrphdg@en o/n

o TEb e FRDGBar e 0t nBRCLEE T QUSpiRbt cultres were
ggpha&%%ﬁ) ico @PIncRAEEEN b0 18 BT Y hRala GPPREIhiAWAR 106.g/m]

g/m for 1 hour on ice. The |ysed bacteria were
cedmpicillipgdd- B Gloose ix 2§ Hrienmesemilanks eEheaculdgesawere grown

th an | yvisat tyansferr t.a 15 m. .

oI 520 EHBAT TR s 01304 P B0 REEBR s Buigin 7
Wel. & miMatted condehtrdtionFfesh Aromitidlid Whs Stdednd 30tghm( #hd incuba-
2-1505- 010, IBA) colums equilibrated with 10 columm

vafUnees progyedeat 82% pinnGlpng rthe pering dicapyliyes were centri-
PALELR AL LR 000 BT Il e B
2004pG15l68 TardPATy BRA0O3Vithld pipstte in 10 ml pre-cooled PBS-0.5 M Na
buffer containing protease inhibitors complete (#1697498, Roche). After re-
suspension was completed, bacterial suspensions were transferred to 20 ml
oakridge centrifuge tubes and hen-egg lysozyme (#L-6876, Sigma) added to a
final concentration of 50 ug/ml for 1 hour on ice. The lysed bacteria were centri-
fuged at 20000 x g for 15 minutes at 4°C and the supernatants (lysate) transferred
to a 15 ml plastic tube. For affinity purification the lysates were loaded with 1
ml/min onto 1ml StrepTactin (# 2-1505-010, IBA) columns equilibrated with 10
column volumes (CV) PBS-0.5 M Na buffer via a parallel protein purification
system (self-made). After a 10 CV wash with PBS the elution was done with 5



-53 CV PBS/ 5nmM Dest hi obiotin (#D- 1411, Sigma) and 1 m
fractions collected. The fractions were nmeasured at

wOoNeBMs68I4 ot ei N cont ai ni ng fracti ons were pool edTaRre003/014756

concentrated with Amcon Utra Centrifugal Filter
Devi ces 10. 000 MANCO (#UFC801024, M I lipore) at 4700 x
g. The concentrated scFv wer&3checked on 5 12%
Bi s-Tris SDS- PAGE gel s stained with Coonassie Blue for
purity and frozen in aliquots with 20 % gl ycerol at
- 800. PEY/EMM ©edthio bR 1 911, Sedtia) M0 thd Babn¥Rb11&AGH. The
expressi on The scFvs consist of the sequence of a
varPgEiome Warg meaghed Bk BMpsoe ARt (cppteindng fragtionsoverk peeled and
se e t r

et fated i AU Conf1RBR PR DR 1GBYF Mweo
t h@UKE&j)EI OM Mlllillpelre) a7 @thx @oMhaicondeagtted GeFoRvest tRSked on

o bR G Tyistts-BRCRLeE oA PR GpResar 1ubfe Pty and rozen

dOfﬁaawalﬁotfs%tﬁitﬁ%@wo@@dsdowht Cha'n The anplified
vari abl e do- nmainsS were cut with the restriction

enzyrres and cloned into the cut vectors. The 15

rect,s nce onfi equenci ng Four
ve F%’Pglv@glﬁﬂ@%\l@%"r@ 8&?5%(1%’6&13@ ’gﬁﬁﬁ%t domai n
f i Th d

COPRETTHAE COIES S8 G seAHeRs6 4 rrGRbIE HehhusAecH anindlisked by o
' 2%3%9%%%@;2%2“*?%&?%1?'02?%359 e RaDR Hep{}P b wle ampli-
D| fi¢kbe RCR sephratady ivath thie tusageenfagivinet, hichutontdie rasemtmnsmes
anflhto séotliga%e t ag vari abl e _domai ns in.the vectors. .
Fol NS SPELETBHPISE afefsq BEsenl i (heniFeirrsaiviied) fontqip the qnpropri-
Vegt QbEstERNdhARE fANhEReas! SldiBardhaM. MHS a@ﬁplmera \ﬁhfrlable do-
replication (oriP sequence) which enhances the |evel
of majng Fypse eifpt it tha restpigBorERMAMeE KRG sldnsd itjedbeiee vehiers. The
EBD-Rf &:%@él 'ﬁa%dc%nhf??é&\ﬁa se!q%%élﬁ@t ion of the episomal

vecto c -trans ectlon was carried out with the
tor for the heav d t he ctor r .the .o
! EME eh @ PEaiTh e SoRrBeE i 0SB G at fedigain for

i n1 efoi@ki. TARGecdliBcansfadig Rhsthieddliniof thf18eavy chain for
En | asm ¢ Reticulum The assenbled 1gG was then

se @dmﬁba%@%ﬁ@m@mﬁd e eqnsiast dempigrofntamibde and kappa light
Ca
ré%ﬁr%ﬁé%iﬂ SR, I sSSP LR L Seffors and o

2 fohgaedtlﬁwdrlamiedbmmaﬁmemelvettmst he cell. After the

transfection the nedi umwas WO 2004/ 056874

qér%@%(ggs,g{og% zI?eGIgGs in mammalian cell lines the vectors contained an Ep-
stein Barr virus origin of replication (oriP sequence) which enhances the level of
transcription in 293-EBNA-HEK cells, because the EBNA protein leads to the
replication of the episomal vector.
A co-transfection was carried out with the vector for the heavy chain and the
vector for the light chain leading to the expression of both chains in the cell and
the assembly of the IgG in the Endoplasmic Reticulum. The assembled IgG was
then secreted to the medium. As transfection method Calcium-phosphate trans-

fection was used, where a precipitate of Calcium-phosphate and the DNA is

formed and incorporated into the cell. After the transfection the medium was



-54 changed to serumfree nmedium Three harvests per
| gG were done every 3 days. The supernatant (nedia)

wortE/steosi l e-filtrated and stored at 4C. For PO®/EP2003/014756

20

25

purification of the 1gGs the supernatants were

purified via Protein A Se- pharose either by gravity
flow or by HPLC dependi ng om ¥he vol ume. For up to 5

200 M a gravity flow nmethod was used. For both
purification types the super natant was | oaded on the

Pr ehtaaeed o seomninee medined Thicethab@sisideT g6 vk doluéesy 3 days.
and, eluted wth Q.1 MCtra - 2. To the elution

frglc]: %’u@ﬁnﬁt%bﬁ?qﬁ)’ﬂ ‘ger‘ﬁ%%‘k\i\ﬁ@a%g&&édtqr%ﬁi‘lﬁ&- to a pH

of _5. g-6. Q.. Depending on the further use of the 1gGs

t heyr theenefigrtan ofeide dgas thstsupmmatpuis freate antified viadtfotin A Se-
- ! ; I . | fr: 1 U cel |

ST Benar STy TEEP BRA: R sk h e R fer vp 10
HTA@B® i grgviey Cloai method tvmshisad Bqrewitl ipagikikatidroty pa@eduper-

Coh LB AR SRR AL SRS SO LSO 7 e

i Al L0 153 ot 55 50 v

cetddsd (qaging toaTpH SIS, S-FI06 Depeiding ¢DEMAUABE: B, ofkhe kaEs they

C @3[% ACC- 7, cell ACC- 115) and
cﬁ%ﬁ%d}ql er a@%ﬁf% -Stgl?edcagﬁ? im inmpurities of
Hel a cells) (for all 106 cells/m) and Hs-27 cells
(106 cells/m) as control cell line (see Figure 5).

Celixmplerse AT Al etk ot futnokQell Blectic BHAigeSCFV i n
Cel | Wash 20 (BD (Becton, Dickinson and érrpany)

#3A9 f2011; ' : V.
e e AL O phanel af Cntosd e iy MO Ry
neBreenadis, wehpeneraredguflgoesenceSatphed il eriwaghadSaagklysis

SR 00 BB PATECL AT BRI L 4 Bag, v

veretuFATIA® CRel-aubye BEUY4 REMPes$Ce PUH-80), YHAX i Slls &BFSMZ
Cﬁ%| S reacti ngqe\ﬁdsf(]gﬁSCFVl . The thin 25 Iine represents
t

Ceoror HL6e MZ ASCF), Jarldt chids HISMIA AGE-282), MCF7
t i i . Evl and . .
L A5 96t MRSy Sy SIRNGHLVE PRNRAGE Rt o
t of Hel4 otlth) fifahutl 165i gtiaths) aohfangdello (tdiacngnmly & cddlol cell

B (et e e R o 4 AT VS T % e seb i CellWash
(BD (Becton, Dickinson and Company) #349524) for 20 min at 4°C, washed, and
bound scFvs were detected with a secondary FITC labeled anti E-tag mab (Amer-
sham #27-9412-01). Samples were washed and_analyzed on a Becton Dickinson
FACSscan. Figure 5 shows the log fluorescence intensity (FL1-H; x-axis) versus
the relative cell numbers (counts; y-axis) for cells reacting with scFv1. The thin
line represents the control cell line (HS-27) and the bold line the tumor cell lines
or chang liver cells. scFv1 and scFy2 specifically stain the tumor cell lines with

up to 10 fold higher signals compared to the control cell line.

Example 6: Competition analysis by FACS



To test the ability of the purified anti neuropilin-1
scFv to block common neu- ropilin-1 epitopes on the

woaogasesoel | s, single cell suspensions of HT 1080/ERR®3/014756

25

har- vested with 0, 5nM EDTA/ PBS. Approxi mately 1 x 106
cells are incubated in CellWsh "(BD, 4349524) wth
10g/ M scFv for one hour at-4%:- After wash 5 ing with
Cell Wash 10g/m FITC | abel ed scFv is added and

i ncubated for 20 mn at 4C Signals of bound FITC

| alivetesidths @bilgty wiftthe pwdified arttbndurppitin Insafvatol Kleckofommon neu-

ot . neur.opilin-1 binders are anal yzed on a Becton

o Rl RO RRes 0 i 8re%! B S el srensiags of EnPSbasybar

f vagee Rtith MSWFEDP@A%§C§f!pr¥9@ih%télgglekeﬁ)6 ‘%fl%are incubated in
FITO) ( robes,

fluorescein isothiocyante ( | ecul ar

Edgtiéash USB IR 3196%4) with 1 breg/ b béFowon gnerbibinoat:4°@l iAfted tomash-

o T SEl ) e R0 L SOl 95 o,
NaHEB, Sigikhl® o5 boundaFITaL laBeled s@is WiltFAdCweabM pre iddiBation of

sanpl e was. in- ,c(ljbat ed for two hours_at room

t é’%& Perapilingg binderspreanplyred g1 & Begtpry BislkinsondieCSscat. et

using desalting colums (2 Mcro Spin G 25, Pharnacia

27-5325-01). The ratio of |abeling was determ ned via

i ia UV/VIS. - ,
WERRET: LA br Aot Baehlent RGBT ol cul ok od at
28qpn1and Hpi%EIT%f concentpatLon_at 494nn1_20 Exampl e
85 ALY daPeleds 4yth BPoteseain iisatigeyaie 6FiniMpleetlgr Probes,

apubbed T S 0 .
TR Lo AR &y MEr R SRR £ B Con
c R AdT Gxinsdigedthy Indygfatideomerh addrel td H0GuOGfveFl 1 fdissoBted in

o8 SRS o e SRS TRELERITHE, B g

( betate e tive Iusohidbhl Eegease MM adtebhanee Pfﬁ@g\ﬁé Zepa-

2

ration extracted fromthe Engel breth-Hol m Swarm (
S EUERE EeiReingacalymnin Gy Migre Bpim Gedd, Phesnsais 27-5A88-01 X The

PERLEI : ' ' Lnin,, fo b
o amoel ik Sy SR BRIPRRAL sho BBt FEHo QYR specivos-
apebynivdegiry. the prabiaconcmiration Raés Tekculatdd £ra8ohasind the FITC
growth factor, tissue plasm nogen activator, and ot her
g?%ﬁfﬂrt5%¥%ﬁ34ﬂﬁich occur naturally in the EHS tunor)
(Becton Di ckenson, BD WD 2004/ 056874 PCT/ EP2003/ 014756
-56 #356234) diluted in Dul beccos PBS (G bco

#14040-091) is applied on the mem brane filter of the
oBxymple §(layasiamrpspaynfoBidentifimtion of mhvibioty 2ntibosi fiagmbnts
col | agen

The ChemoTx® system (Neuro Probe Inc.#106-8, Gaithersburg) is used as a dis-

posable chemotaxis/cell migration chamber in a 96 well format with an 8um filter

Track etched Polycarbonate pore size, 5.7 mm diameter/site.

13,3l of 0.3mg/ml Matrigel (Matrigel is a solubilized basement membrane prepa-
ration extracted from the Engelbreth-Holm-Swarm (EHS) mouse sarcoma, a tu-
mor rich in extracellular matrix proteins. Its major component is laminin, followed
by collagen IV, heparan sulfate proteoglycan, entactin and nidogen. It also con-
tains TGF-_ fibroblast growth factor, tissue plasminogen activator, and other

growth factors which occur naturally in the EHS tumor) (Becton Dickenson, BD



S type | (Roche #10982929) is diluted in 0,05 M HC

(Sigma #945-50) and is in- cubated over night at 20C
wono@/dessiccat or for gelation. HT1080 cel |l s ar eCYED03/014756

to 5 70-80% confl uence in DVEM suppl enmented wth

G utamax! (862ngy/1 (G bco #31966-021) with 10% FCS

(G bco #10270106). The cells-aée washed 2x with

DVEM d ut amex!l /0.1 % BSA (Si gma #A-7030) then | abel ed

in situ wth Bis- benzimde H 33342 (Signa #B-2261)

ar ¢386234) eldlufed 10 il bedodENB Sl GitraaXN L0 00-091 )% B: lécpén #e mem-

mn at 37C, 7,5% CO2. Cells are washed 2x wt
Dlvémr@ ek iplier - welplatnom Fy BrH angd aaaavvh i ug/sﬂe of collagen

1 R&@fé'#l%é-zd’@) uftter 1n%mﬁ@’:>@£&\’%/#§4§§p Skd is in-

for coverl ng. After 2X Wt
I\/QZlﬁbz(téd bew mghD @1@0"(0:115)3, ddshteatoefolr gelatien. dET HBbedl 1Mk zrown to

5Dl D04 s 19, AM chinlFpe” "V bodeHasigis2ss) (Giveo

ar %\1\@@61@211 2xit10% Bok SH 0
Hepes, are )sulspended t{@%lgjc?bel?gggﬂ)P ggés%bs%%vi%m 2x with

méﬂ\éEb/Hé‘ﬂ@a@a&E/q) mt%cBSA ¢S #A-7080)ctieh dalalednirt kiru W1th Bis-
Dul 1
ar ggﬁér‘%%lu 15%36%2 ﬁS/ %g\(:% ep(fﬁgedﬁ%i?@(& B EV@%W‘J%‘!&* amnax1/0.1
negat Bgea ofomrsalmfrorat BANT DI 5RN CW,. | ONES 108 FAchA tzl& with
H'I'%)q\i%&/g% CIfI C scFov for 1h on ice. After dilution

106 wampgl/l i BRADMEMIe loadedanith @M@@/@mamaxl/m %
HT 1280 16619 &1@89'3%% Wé‘%%bzci%k LdSe&¥n mgtd'Aﬁé'i' PREA"E with PBS

plpetted|ntr|p|cate onto the che axi's
(r ovio Bap, Me™ d Gilems i1091®01, thexcelld drec dbthcHedelith 8SthMr BDTA

bat 37 |
'-nfﬁ : e%%@)qrgé ?f§e“c?t”§§teg ‘ﬁlﬁlél%‘{%ﬁcﬁ’%\@% ‘VthSﬁénla&mM Hepes
| o\&ibcehAIEB-058) ShiandasddCul ekl queééésOéBSﬁ) f%lﬂSé/lomM

cells/site is perforned on collagen S type | coate
15 r ollepep ra Hsperkleddn Bxibscedsdiied.1%9BSA/10mM Hepes and are diluted

MM Wtapaxlid 1&4’5113%1%%56%3?%)@“1 o 'ﬁ%ﬂﬁgﬂ\g AB7 x 10°

nonellﬁ/ng atiingiberti|1s] MtbAOL el o8 cofitrdl REFVWBID héd¥@ive control for
the Standard curve on row A) fluorescence of

ceﬂlﬁgbltlm PEMVAHEN ARG ADH! YOSP sbepific silie fre hbeparks. Adist dilution
m gf Aled {67 SO thhﬁl\/l?fbl\?%fiﬂ{agla‘iﬂ’bvle 4 BSA g?f‘?d%?"oe&us and

on thé Fluostar axy m cropl a e rea
20 eX EIt1880 oell/sehivsdilubionsvaregligtigt! fus tripdidate fonBr Mk léﬁ&lﬁmaxié@hamber

[ nREUGHOD trd VS 64 che 1 iy 6 R Semisieditpio h at 37°C,

7,5% COs. DMEM/GlutamaXI with 5% FCS is used as a chemo attractant in the

O

lower chamber. A standard curve from 1x10* to 4x10* cells/site is performed on
collagen S type I coated row A of the chemotaxis chamber.
25 DMEM/GlutamaxI/0.1% BSA is used in the lower chamber (cells are not migrat-
ing). After scraping the non-migrating cells from the top of the membrane (except
the Standard curve on row A) fluorescence of cells, which had migrated through
the membrane (not migrated in case of the Standard curve), is measured on the
Fluostar Galaxy (bMG) microplate reader using excitation/emission wavelengths

30 of 370/460nm.



The invasi on assay set-up was identical to the set-up
described in Exanple 8. The invasion nenbrane

wORewrosgr7obe #106- 8, Gaithersburg, MD) was coaPEeWEB®BA14756

night with Matrigel (0,3ng/m; BD #356234, Bedford,
MA). 80 % confluent 5 HT1080 cells were stained wth
Bi s-benzi nmi de H33342 and thed7det ached with 0, 05%
EDTA. Cells (7xI106/m, final 35.000/well) were
pre-incubated for Ih at 4Cwth: a. 0, 25, 50 or 100
ngxdmpldohtnflastce ofl VEGFGhe (IR&BoHys HAMSS0 #1B3- VE,

M nneapolis) in the presence or absence of 20 g/nl

anThe indQsib aRay ¥t wdatideRidyl 1o & sepipldestribédm E%ﬁﬁb\i@k The

5% FCS (not heat-inactivated) in DVEM was used as
chignesien Meagrany (Nevrenrebaél 0 Sb@aﬁh@rsbmgnmmrwmcoaaed over-

B L o T s PO A

C HETDO &t taleC\t/a’ﬁtsIan&deHﬁ) Big 5enzﬁﬁ1déer2I’@/drfheﬂ/ B&kchad with
) e o f 201A anti-human VEGF
e BBD i (RPNl ates Hohomel) ete PrEduRBatenpr h a
I ngoloMEMyd N the wel | beI ow the menbrane; d. in the
presence or absence of 20 g/ml anti-human VEG-

22:& glonl ng i%? E%Agrglsoosg%ﬁg h%?r%qng rwa%VEGF\ﬁEg%DP%% Rgstems

pr ei ncubat#193¢c€E] I\/Bmt&:p@cns) O she(r@resbheaver ebseh@edt BH Ml anti-
top of the mem 1%03 t he_i nvasi on El at e
¥/

o bt ed ERASKEL (BSPCR e AP 2Rd ). 9 RS (not
I nvasi on al?e%@%a\@ﬁ%téd%ﬂtljl\qﬂi\d bAs b 4:6R0RULASI G LR well

in Exanple 8. No sig- nificant 1ncrease of Invasion
was seen viedow theemerebiase;wer e pre-incubated with 25
di fferent concentrations of reconbinant VEG- (a).

Al so, tihe iadHé brdsmdeforailbbdnce ko M8 N M Chm @ tiina e AFE R dnfilsobdy,
i nfluence on th vasion_of HT1080 cells (a),

conpar ed tWIFﬁ tig ?-ésfSWMP.mkVEGF?ﬁ@h@awﬂraswm

of reconbi nant VEGF to the chenp-attractant FCS did

not resul t0,i2%, 4k of heP agsd %EGF ny dwi prasepte PITaABR0c ef 2Qug/ml

(b). A var con di d t

Show an- or sk T ACP AESY MBS a8 eI M0s0, sT
PCT/ EPZOOSIL@ﬂ.qu@) in-IBIBE0I in 08 vell R thunaibriGh

anti body had also no effect on this result (b). The

pre- d. in the presence or absence of 20 pug/ml anti-human VEGF antibody,
using 25, 50 or 100 ng/ml VEGF in DMEM containing 1% BSA as

chemo-attractant.

50pl of the preincubated cell suspensions (a-d) were pipetted on top of the mem-
brane and the invasion plate was incubated for 6h at 37°C, 7,5% CO,. The readout
of the invasion assay was identical to the readout described in Example 8. No sig-
nificant increase of invasion was seen when the cells were pre-incubated with
different concentrations of recombinant VEGF (a). Also, the addition of anti-
human VEGF antibody had no influence on the invasion of HT1080 cells (a),
compared to the result of Experiment 8. The addition of recombinant VEGF to the
chemo-attractant FCS did not result in an increase of invasion of HT1080 cells

(b). A variation of the VEGF concentration did not show an effect either. The ad-



i ncubation with VEG-F did not result in an invasion of

HT1080 cel |l s when BSA was used as a cheno-attractant
woOedo4/056834 use of VEGF as a chenp-attractant i npCDEBMO03/014756

and 1% BSA did also not stinulate the invasion of

HT1080 cells (d), 5 whereas 5% FCS as a

cheno-attractant induced i nwasi-on (fourth bar fromthe

left in Figure 2a). Exanple 9: Invasion assay for

target identification with CALI This Exanple is in

geditioalof haghuinea VEGF &xaoR) BadBals@xé efftctioarthis AgsuliyB). Ohe pre-

FITC-. 10 | apel ed scFv (see, Exanple 7 for |abeling
anthcphEionny ity r@% ﬁldo‘?o(ttrﬁ“éﬂt@n\@P 1pyastasef H§i 984 ¢elishwhen BSA

AR sl ARSI 0 0 Rl

chBiviiElelxarsy t¥l BS Al djd alsoomt chiamiiete thairea8ién WelHT fo80n&dls (d),
with an i lter. Track etched Paolycarbonate pore
5 o Yol SRECSrbfbeens e s ton gty Bar trom the Lef
Mt Figele da3e€ Exanple 8) diluted in Dul beccos PBS
(G bco #14040-091) was applied on the nenbrane filter
of the 96-well plate on row B-H and on row A 1,2
g/site. of collagen S type I (Roche #10982929) was
di Evamgld & Inggsom assasidbr @8ieg ientiBesiob MithaDALvas
i ncubat ed over night at 20C in a desicca- tor for
geThisi Examp 0B 0zenetal dendcs tgBxamplas, Bc8B%oe B hieesTRITC-

0 ( ceblod A6l BT | OSh RS DB D2 EEBHLI proces

TheiaRl the igLien waghed 2x with-DVEM G utamaxl / Q.1 % BSA
(Sigma #A-7030) then labeled in situ with Bi sbenzim de

OVERT ot Sy 80 GEAGIPRES HE Fodh, PR to P sl apps o o

CedlisposaBleechem®tuth/cX migh4ti daNEENBet! 8 vl forffaBRMhamdsim
25 | oaded with DVEM G utanmaxl /0.1 % BSA for 15 min at

37iditer7l a0 etohediRplyqaghonais\nerq sige, S A meyrdigwea/site: 2x wi t h
PBS wo Cat+, M2+ (G bco, 10010-015), the cells were
15 dethéhleel W mg/mol Blawigeblsae ESagwie $ES008) jn DolbeeatsekBS (Gibeo

Wi I - C PBS/ Q. 1% BSA/ | e G,bc

B RS vl A 5 g P e ST O D& Dy bStaug on row B-H

BS#d &MwAPES Lgfits REROEELeRS BB Der6AE RBSED2DY0x28 diluted in
es and diluted to 6,7 x 106 cells/mM wth

BSA/ | OrM He 0
Duf-Bedé %lﬁgw AWOWE) zewa@mbaﬁemwgrbgmw@mms desicca-
15%r m&%% #ﬁﬁ g?@ %eﬁlr%v&e %pcﬁvri:f‘ol 16869, Waffed 25y PAERY sup-
20  plemented with GlutamaxI (862mg/l (Gibco #31966-021) with 10% FCS (Gibco
#10270106). The cells were washed 2x with-DMEM/Glutamax1/0.1 % BSA
(Sigma #A-7030) then labeled ir situ with Bisbenzimide H 33342 (Sigma #B-
2261) and were diluted 1:100 in DMEM/GlutamaxI/0.1 % BSA for 15 min at
37°C, 7,5% CO,. Cells were washed 2x with DMEM/Glutamax[/0.1 % BSA and
25  loaded with DMEM/GlutamaxlI/0.1 % BSA for 15 min at 37°C, 7,5% CO, for re-
covering. After washing 2x with PBS w/o Ca*", Mg*" (Gibco, 10010-015), the
cells were detached with 0.5mM EDTA (Sigma #E8008), collected with Dulbec-
cos PBS/0.1% BSA/10mM Hepes (Gibco #15630-056), washed 2x with Dulbec-
cos PBS/0.1% BSA/10mM Hepes, suspended in Dulbeccos PBS/0.1%
30  BSA/10mM Hepes and diluted to 6,7 x 10° cells/ml with Dulbeccos PBS/0.1%



| abel ed anti-betal integrin nonoclonal antibody (JB1,

Chem con #MAB1963) as a control for inhibition of
wonvagsert4af t er CALI and with HT1080 speci fic PCTEP2003/014756

| abel ed scFv for Ih on ice. 1,3x103 HT1080 cell s/ well

or HT1080 cell/scFv or Ab 5 dilution were pipetted in

triplicate in two 96-well pl-é9e, black, ultra thin

clear flat bottom special optics (Costar #3615). One

pl ate was kept on ice in the dark while the other

pl Bsal/mm Hemei @7 ad o? DelBrmi Weretih@?ate\&if t:h wdt(l;nﬁf(iwghﬁmf FITC-

wayv aser, at ~.488nm (0.5W 30 sec), After dilution to

6, bebsted gt et drieeringonoc phatntbofarR| Ehenticgn %Maé\B 1963) as

HT 1080 s &bt ?nlﬁﬁﬁloﬁu;% O8Qs108 e @%}IddnhéW{tI? 1580 }é@é&ﬁc FITC

pipetted in triplicate (non irradiate I plica
belbeled sciaftir dhed ite. il Pixil ¢aHE) 08 Coselle/etleordFEHB0aellScFv or Ab

5 SRR Pl RS e o8 o s, Bk SR AL
DMEdVdh bipiebbtivd (Cds@leidls) vase plaRdvasa&por MR the dark while
attractant in the | ower chanber. A standard curve from

1xthesother platowas depdisedjaneamags Bloek oyithe dorfinuogk [veayenlagr at

ty e r A of the c taxi s chanher . .
DB o Gt 10 1 Boa B QEIR o 67 Ruy ciekinpih wich
( CBMBM/@Ritanaadl0. Mg BSA, g) 1088f tedls HaArdpil 08D tél@scFv dilutions

non-mgrating cell]s fromthe top .of the . nmenbrane. . .
10 (eRewpPiPetied 8t Hilisrls @op veadpted dUpIAgats Pevde deadinted giiplicate)

c .eJnlxtg ’thé’\’elix&ﬁotgﬁg ché&gﬁ"ﬂ@\g Bt—gg‘r%{a'g Qeﬁ%‘@)m\;\g giaﬂ? £09%el] and

m gr ated 1n case o t he Stan cur , measur e
onirchieatéd frost lant THCaXy% b DMEMEHIshext ealiei% FEiShgas used

excita 20 tionlem ssion vel.engt hs of ,370/460n n

C ot et p T, Oh ey ShampEr A Saptd o dngnaity fo B0t
108srsi @b seperéstied - onTétBlabBlY 8Stypé | RBgRA¥REA Af th E8&Hotaxis
cell s was assessed by conparing their relative

15 ab¢hambert BMEEMadkutanardi0. Bk thSs evdsusad indhg jogver chamber (cells

( rigel).usk r | cul t

ot REidBYRS. AR, F-ANRNRY nnletidas SR R s tog of the
ef inegibrafe (22%pothe Barddhe! duasi @ af) flubestdht®80ce Bl Which had
The result of the invasion assay wth and with- out
camyjgraied dhiekghhicangybrage @Rbipepigd i giieot She papdarg cyrve), was
sh t o CALd \Y, S | N b :
e o e RO SRy SEAgh RS0 Dseh dothe excite
20 - 60en/EmasspinewaGelendiis of ABH/HOGnm.absageMirabbepeciebdns, avenlme of

ot T GratR e EMAL IR SREH  ter Aqueous one.

Pr op® g2 464 BR&hot R JFeITm®BaBellstWa0f36ks6&1 byscomparing their relative
ability to invade tumor extracellular matrix (Matrigel) using the Transwell culture
system described above. scFv1 showed after CALI an inhibitory effect of 25% on

25  the invasion of the HT1080 cells. The result of the invasion assay with and with-
out CALI (see Example 8) is shown in Figure 2. Figure 2 shows that CALI con-

verts scFv1 in an inhibitory antibody fragment.



and HT1080 cell/scFv dilutions (obtained fromthe
dilutions prepared in the Inva 5 Sion assay) were
woipeiosesd4in triplicate at a density of 3,4 x RO#/EP2003/014756

cells/well and were plated in a 96-well|l plate (bl ack,
ultra thin clear flat bottom special optics, Costar
#3615) 10 | MIS was added toggach well and i ncubated

for 1 hour at 37C, 7,5% CQO2. Absorbance was neasured

at 492 nmwith the Fluostar Galaxy (bM5 m- croplate

reggﬁ{,Flerr; MTTe V{agﬁgyegssﬁeFvs no effect on viability
at

of cells was seen ( 1 o not shown). Exanple 11:

Celr apidt &l <wad! ééagerli %XSL{I‘R{ tgg%%?&{réﬁfg‘} 't g geftraz?lfum dye

inhibitory anti ragmant
f 1 ETSo@I T nCplltitee AgLRstre; PHafdeh) #@E000) ¢o &drathzam. tHﬂTIm}@ cells

T 55 o] MR A GIEE ekt v

| gl he '
5 l(:;sﬂégrg %\%ﬁgbn\g&l% aﬁ?%t;e%@x?r /phfcbt@ %P% gg%éé& 10%% 342%%) éeﬂs&&@l and were

Dutlated dos BN gatﬁc(blaﬁlmﬂtratmm car flaelayent, |speiuyl opéits, L ostar

ol TQ%W#}N%%@@%?OQWB#@%@&%@EE%rcﬁé%%@?,’ﬁ‘ 16 75%

a Gbankbssabdnge WitIrheasived at 262 WASHER thFIGEsti Gbnaxy (bMG) mi-
Dul beccos PBS, and bl ocked with 2% BSA (Si

7030 latsepdss coRr aEisstedpehivE, Bt eféep@oarvéaw\latsfwg@ew whs seen (data
10 DulRes )PBS HT1080 were harvested, stained with
, %‘?l nal concentration) Calcein AM (Ml ecul ar
Probes C-3099), washed twice with PBS wo CaCl2 w o

0010- 5) and dilyted to 1,5 x105/m in
mwé’(ﬁof’ lsgéeégnatpé. 1%@8?@3@ qeniispiobofHepbiiow antibody
DMEMH{&ibco 31966-02)). HT1080 cells were mxed with
10g/mM scFv and i ncubated for 30 mn on ice. The
Hizlosellz ef & §6aradhBatantiorTias Gifssimv% ad#) werooemitagewih one ma-

5 p |>e<t§3}ro nl selecgffdl F}ogrlli "c’lctﬂ ag,f:réé%FpeeI Vxﬂg{}}ocgfz 3&%@‘%29%9)5@:)11%%
C@pe A tigrg/# 0 (Rekkil Andoomdlovasliy) ngbsherfh mg/tazen (Slgma F2518)
Dul beccos, PBS, where non-adherent cells were ed

aviyl, lagimpdmghrell Reche 13633170 DutbsesonPBy (@1@0@6@40 091),
St@ﬁgﬁggvé@l 5‘[54""@ lOIVGIdIHIFHlI 9&1 tﬁ@s%@ﬁ@ d’)o@elFﬁBﬁ rWAR%re coated

triplicate Fn row A
f i witle @%BSA (SighaBiA-F630)A3ul¥Ec30 PR/ D6 &7¥lank value Wells were

PCT/ 003/ 014 -61 PBS and. the_ absorb
20 LY ETRAG0ER Pea R T5rCunEDS: RHHBEAEt Bt e ThdSieats #A-
on7 (30§ DIl bRes LB §3b 2%y at( VB anf 4804 ¥ HEABHRLs BBISNYIT1080
excitation/em ssion wave-
were harvested, stained with 2,5mM (final concéntration) Calcein AM (Molecular
Probes C-3099), washed twice with PBS w/o CaCl, w/o MgCl, (Gibco 10010-
015) and diluted to 1,5 x10°/ml in buffer (0,5% BSA (Sigma #A-7030) + 10mM
25 Hepes + DMEM (Gibco 31966-02)). HT1080 cells were mixed with 10pg/ml
scFv and incubated for 30 min on ice. The HT1080 cells alone and HT1080/scFv
dilutions were pipetted in triplicate at a density of 1,5x10* cells/well and incu-
bated for one hour at 37°C, 7,5% CO,. After two additional washing steps with
Dulbeccos PBS, where non-adherent cells were washed away, a Standard curve

30 from 3,7 x10° to 1,5 x10* stained cells/well diluted in Dulbeccos PBS was per-
formed in triplicate in row A. Washed wells were filled with 100p! Dulbeccos



| engt hs of 485/520nm scFvl showed an inhibitory
effect of approximtely 20% on the adhesi on of HT1080

woebd4séso4 col | agen S type |, collagen type |V, PET/EB2003/014756

bronectin and | am nin. scFv2 showed an inhibitory

effect of 27 % on the adhesion of HT1080 cells to

lamnin and a relatively |owdinhibitory effect on the

adhesion of HT1080 cells to collagen type IV and

fibronectin. No effect was seen on the adhesion of

HTHRS @nd €ld dbsb®ahicd) dfagtedthe® cb¥dsdl of tﬁeﬁéhgﬁdfcgfvew Vheasured

and scFv2 are shown in Figure 4. 10 Exanple X

cetn thsditlposiarfaasi W Gkmigronlate readegusing d&ﬂtatmnteamssmn wave-

Wi I T 2 1. culture
(rREEdP gPe ek, o R T 458 gBirspFey 20%

| drgﬂwehdihe(sﬁmnhfe H%ifﬂ«)ssz:ea@)to icol1&xEnb8 agps 1 PES1Hgeh hy‘pe IV fi-

# 4040-. 09 ) and in 10-12 were coated w

A |1
RBSKtOGPE BN, SEFYADS0YFban B OEEY PHEHEE 2 8 gudhé Adnesion

|
B: (gr:lgle“}jd_%gc\:/va@lé %Iil %%%&R%%SJAI%%@%HH8Q{%Q%§8§%E§ BSn the adhesion

BSAC/ il Gt eddls tPBSllagan tybd [tand ThramedtinaN b effeagabnsashtdn the

eccos P | s re gr t 70- 80%
con Fﬂgﬁgé}ﬁﬁoégéfﬁ§8)pﬁqqgﬁ@h§eéﬁpﬁf S@%?‘Hnsﬁg}’l and scFv2 are
( 8h3om/id Figdrbgo #31966-021) with 10% FCS (G bco
#10270106). The cells were washed 2x with 20

o DVEM d ut amaxl /0.1 % BSA (Si gma #A-7030) then | abel ed

15

2
o

in situ wth Bis- benzimde H 33342 (Signa #B-2261)
weltxanaplediZe Cell:niQ0x hdheshEMag fut angexidettificoBSAH OALLS

onErr el kTR gl ity bgesed vipersoried i Kow B-H with
DMEM&Q% apRx 1/@/%19/9110%@&“@82@9)% ﬁbnﬁﬁec@JsQ?B%}@%b&%mm-

for recovering. After washing 2x 'with PBS 25
MPo24+ g e ko os1eeb1E) 12t\M@rec@¢&tsd weitle 2det BEAeSiginph#A-

B e bRy S0 g ThE FLEE s R BB G ngecos

W RBS, Db died Rosv BB$/aﬁ)d R%WBSMCMW HepB 9% B83/DRIBBERE PRS for

| be PBS/ 0, 1% BSA/ | OnM Hepes _and_diluted to 6,7 X
T8 S T PR iR BEESUbPRS BEBoFBSAR) Cril Werpasown to

6 7?) 509%0&neiakhc/ DYRIG sﬁBpllbfﬁ%Ht*eatxﬁ% Eidta akf‘ gfs%{r%ﬁ (Gibeo

of FITC | abel ed anti-beta I ntegrin nonoc
bc#é)l%@B?lD withd Acb@S 4GB0 ¥9623)0146). Theantls weref @hshed 2x with

W&gn of ?f@ge‘% I%gAa( $g%§a #?—%098)4/&%%61&1% ed in situ with Bis-
benzimide H 33342 (Sigma #B-2261) were diluted 1:100 in
DMEM/Glutamax1/0.1 % BSA for 15 min at 37°C, 7,5% CO,. Cells were washed
2x with DMEM/GlutamaxI/0.1 % BSA and loaded with DMEM/GlutamaxI/0.1 %
BSA for 15 min at 37°C, 7,5% CO, for recovering. After washing 2x with PBS
w/o Ca*", Mg** (Gibco, 10010-015), the cells were detached with 0.5mM EDTA
(Sigma #E8008), collected with Dulbeccos PBS/0.1% BSA/10mM Hepes (Gibco
#15630-056), washed 2x with Dulbeccos PBS/0.1% BSA/10mM Hepes, sus-
pended in Dulbeccos PBS/0.1% BSA/10mM Hepes and diluted to 6,7 x 10°
cells/ml with Dulbeccos PBS/0.1% BSA/10mM Hepes. 6,7 x 10° cells/ml were
incubated 1:1 with 40ug/ml of FITC-labeled anti-betal integrin monoclonal anti-
body (JB1, Chemicon #MAB1963) as a control for inhibition of adhesic;n after



CALI and with HT1080 specific FITC | abel ed scFv for |h
on ice. 1,3x105 HT1080 cells/well or HT1080 cell/scfv
wonRoamsei7h ut i on were pipetted in triplicate | RCTAED2003/014756

96-wel | plate, black, ultra thin clear flat bottom

special optics (Costar #3615). One plate was kept on
ice in the dark while the otter- plate was irradiated 5
on an ice block with continuous wave | aser at 488nm

(0.5W 30 sec). After dilu- tion to 6,7 x 105 cells/m

Wi Ch@'@w Ql&it HTa880 Qpdeife BPAC 1HBILEGES! o 18N6h ice. 1,3x10°
O cell/scFv dilutions were bdgetted |ntr|pI|cate

( nH?ﬂWQ aelistwelbar HILP$G exll/eetv pedy luthona’@ﬁrapmﬁed in triplicate
t rfnp‘4 V& ?g%eigﬂ%?e]tﬁqgcfogﬁ ﬁﬁu‘?ﬁ% p'ﬂ%? Iﬁggm%l ec1al optlc%oel&ostar

DVEM1G). L(Dm‘rplxie/ \@as]ke%z &bkee e qurpehilethashér plete was irradiated
back rourg Pl at e vva? i ncupbated for | h at 37C,
Aek weaﬂwus Wied's Laset HeiSSam BBV, hasce After dilu-

notnor?féh@ W%MOSC&IHE&IWH?DW\WWu&WgO L]}“%F%SV ?fj?b% ) calls and

1-9 a standard curve from1 x 10
i sHpéb8® celbecEvi diltions otehe pipatied & trilichteubb écadimtddBSplicate

P Tefisgu TR e Che anl it d Rot o Ror A Rt 10-

St endar & D@ff Segls/mM$th TBREM EHumhakbolihe, EB!@@Eﬁr pipetted as a
Gal axy (bM5 m cropl ate reader using

10 exwka]tquaﬁ/cenﬁr@sl’bw wgcuha@dgfphy; @tf37§¢o74%/oﬁ@a angbwgghed 2x
SOTE BN 08, DAL YR} St A REDR e

scF92 mmaﬁ}dcm% ?/bm@%ﬂ.m toag tl] (D%llb’i\»\te?ri{'pr?gcfsrgl%ﬂ 1|§:1fall other wells
a e on esion o ce to

?ﬁ 2 biTeSids Y b Hertigf o GBesesnce bl e hich Tad paered to the
of %ﬁlg %@x @bt écm@{e@ ih Qb &thfsfteﬁﬁﬁ%cp b e“fagi %ﬁg&@d on

80 cells to collagen S type | %0
15 CAhe Fludfier Cekwy t(8MsF) miveordatiaesaden Las&awmmum/am(ksmn wave-

et o PO THT shB L AL o SRy Ghlret g6 39% on
I yBe Adhesichf @ HIM 0BDicsH el collakkiBS @ypelid QcF25shdNeNaGhs CALI

1% Triton X-100 (v/v) containing protease inhibitor
codkirdiihitqry sfert of ppprogmataiifl P¥r yn (iBoedhesiogeat HT1080 cells to

b

ARG, L Mg ESR0) 80 1B MESLARREk, i
20 f osffeh oatthetddhstivh oSHTEPBGCellstto RoBagHnas Bpe 1(of B without CALIL

2-1201-010 nd t he supernatants use or the . _.

i rfﬁhﬁﬁavléigfé phepiop AR At a&ﬁwmv&géél afsedbipyndn Kigpie 3-

(50 g/l ng ceII extract) were added to 30 the cleared

| ysates, sanples rotated for 2h at 4C, gently

ceﬁmmt)bg@d [mmunoprgeipiationel | et the Streptactin

Sepharose, the pellet Jas washed 4 tinmes with Inl
v o T eSO R BIS 270568 710 PEEER2@DEY DU 366M Tris-HCL, pH 8.0, 150

25 mM NaCl, 1% Triton X-100 (v/v) containing protease inhibitor cocktail (1 pill in
50ml buffer) (Boehringer Mannheim, Cat.-No. 1697498) and 100 uM Pefablock
(Roth, Cat.-No. A154.1). Lysates were pre-incubated for 2h at 4°C with Streptac-
tin Sepharose (IBA, # 2-1201-010) and the supernatants used for the immunopre-
cipitation reactions. HT'1080 specific scFv (50 pg/1 mg cell extract) were added to

30  the cleared lysates, samples rotated for 2h at 4°C, gently centrifuged at 700g to

pellet the Streptactin Sepharose, the pellet was washed 4 times with 1ml volume



-63 of PBS + 0.1% Tween buffer per wash, before the
conpl exes were isolated by elution fromthe

weRompmsesst i N Sepharose pellet with 50 | 10 mM PCT/EP2003/014756
D-desthiobiotin in PBS 0.1% Tween 20. The
i mmuno- conpl exes were separated by SDS-PAGE and
silver stained for M5 anal ysi®.- 5 scFv 1 and scFv 2
pul l ed down a protein, detected as a band on SDS- PAGE
by silver staining at a nol ecul ar wei ght of -130 kDa.
ThosPBaNd 0vids Tovdey hdléﬁeepelevsmsihn befoln@tHchIiihQﬂemIWere isolated by
ext.r

et By PR " Seann Seriirosepd Be i oo rdsRhisbiptia i

MeBBS @ple/emvab%ﬁmym@mﬁh@ncg@m aadsvabtaianae B;v SMS-PAGE and
I munopr eci pitations foll owed by SDS PAGE wer

subjvet steired doraMBrapplybie. i n- gel di gest over ni ght at 37
C. Peptides were extracted using 5%formc acid and
5 t heehivels and 5oty Deplledidown utuoteimestedted ak tadﬂmdsjnrﬂps PAGE by

o N L TN T R T ST A ek L
TFrhe Hie sbwell bk@gd: | bANBoMEIR HOoY @alsqe@hm %eﬁg) Cde® hgtu% 6
of 15 the obtai ned peptide m xtures was m xed in :

ratio with a solution of a-cyano- 4-hydroxyci nnam c
acid (3 ng/m), co- cryst allized on a Tefl on-coated

| d_anal :
B PHRRCL: Th 8P hEHE 0. RIS cﬁos%éeo?‘p?”.“h? S (P

m 800- 3000.. The ned PM- re
0 uobfie 5F FaudSPd Hmﬁifl OB PO DS Blered DT ACE ere
saifdised 5 and @f\"o%c‘rpﬂl fét Ha3 726 tlf’%’) ﬁ@sswexlerlaxtlﬁcted

al | cases, pepgldeg mat chi a given prote
a mﬁgs%eﬁbrratu zmrd amﬁf thée e&alutng @eptide pixtraevae desilied deihgdipTip

of 16 b6 e PoGR s R birsUSThG M oA LRI T iedarith 2
u pult & 208 m}()dleﬁ) [3[9}@3[(31“ Heltho Q*rafcflﬁse\%re%léferd' eﬁ'i@%% rﬂYbltohlter of

the sane scFv), which matched neuropilin- 1,
15 rrabhle mbmnmdqleetlche mdxtereages ofixen(1206928its scvlesq)rdmfe(s ):yano-

S BRI PP L ATER 020 670, 800101
neyEQRarbNank andiBE@Bh hIMAL DS TSI 1'n§§u1ﬁéﬁt'y@é]&mg %@gﬁﬂnass fin-

sol ubl e neuropil'in-1, m sses am no acid

cogpprield (PMEdnegpissirenge of /e 80013900 2”Bhea¢abtme@&’i\ﬁ?swere used

w2 oR ot e Ak eSSy BTy BT B ST niful ot oo

20 | efagides Marasl cBespbnlBeptidea snatdMAN® pives ppitéiatveth Hascdeviation

and_ scFy2. . e
of less than 10 ppm were considered for identification.

The band“with an approximate size of 130 kDa, obtained by using scFv! or scFv2,
yielded up to 17 peptide peaks (in different experiments with the same scFv),
which matched neuropilin-1, with a maximum protein coverage of 22% (206/923
25  residues). 3 peptides, namely peptide fragments 659-672, 680-702 and 776-787
clearly support the identity of neurépilin—l. Neuropilin-1’s splice variant, called
soluble neuropilin-1, misses amino acids 645-923 when compared to neuropilin-1

with its 923 amino acids. Therefore, the obtained mass spectrum clearly proves



A spectrumis shown in Figure 12. Exanple 15: Methods
for epitope mapping 5 An epitope mappi ng nay be

woaon4ioseg7out according to one of the foll ow ngPOEER2003/014756

25

ods: Exanple 15.1: "C assical" epitope mappi ng Defi ned
fragments of the eDNA for the antigen of interest are
expressed as re- conbi nant (fysi on)proteins and probed
in various assays such as Westernblot or i o ELISA
Exanpl e 15.2: Phage di splay technol ogy The techni que
ofthethé GHAEIABMNIRLon §F RY-TT @@%ﬁ%ﬁé&@&é@%%%% Rh&¥%cFv2.
l'ibraries  was devel oped to clone small random

f rAgPROHUE isphewe inDmtefldr the antigen of interest

into the phage protein plll of filanmentous phages and

di splay themon the is surface of the phage (Fack et

al ., (1997) J. Inmmunol. Methods 7, 43-52). Epitope-
diexrinayle1§: Predgels foapitbpe mapiitg ed with anti bodies in a
procedure called "bio- panning”. Sequencing of the

| nseepifopRimifien afaf SeRAREdING REAISRg 96 VRS of B¥E6I1BwWing meth-
formation on the epitopes. This procedure is in

prqdﬁ'ci pl e capable to identify con- formational

epi topes. 20 Exanple 15.3: Peptide scan technology It

i Exraepld 164 : {‘Déassigait’ kpisips nodppingobi | | zed pepti des on
activated nenbranes using the Fnoc chem stry. Am no
addefired| fidgnoenss af thealVA €dr the dnfigei@ ot intalestarBRRBFARE as re-
| eading to. a peptide bond between the am no-group on

t FQTRERSH Zﬁ*}élommetewéﬁpd Brelicd inyarews yuewdsuRh @R Wegyblot or
ang kxhe activated carboxy-group of the applied 25

am no acid. After each cycle a specific washing

pr a | at ,bon, .deprotec- tion and nonotoring

of %ggggﬁghgﬁé%ﬁﬁgé%fgdggﬁﬁgrned. In contrast to the

R LR eI he O s i

t vdshRvBlob&d i fldfie sihil 9rdBEPEA € BPHRI NG BRI Blioen of
as well as nodified WO 2004/ 056874 PCT/ EP2003/ 014756

- @Bterpst Wé Bieinhese pivtdie PHY of filagientods npages and displyHhah on the

) : . : S heci .
208,00, L NS AT A JEL 0 e
bldphedng pAidesrcanrteudptired witht dhtibbeieant iabgdyedifre called “bio-

I nt eresy gnd sever %I washi ng. steps the de- )
panning”. Sequencing of the inserts of the corresponding phages gives some in-

formation on the epitopes. This procedure is in principle capable to identify con-

formational epitopes.
Example 15.3: Peptide scan technology

It is based on the synthesis of immobilized peptides on activated membranes using
the Fmoc chemistry. Amino acid solutions are applied to the activated membrane
leading to a peptide bond between the amino-group on the membrane (the mem-
brane is activated with PEG) and the activated carboxy-group of the applied
amino acid. After each cycle a specific washing procedure, acetylation, deprotec-
tion and monotoring of free amino-groups is performed. In contrast to the in vivo
protein-synthesis membrane bound oligo-peptide chains are stepwise synthesized

from C- to the N-terminus. Oligo-peptides containing natural as well as modified



tection is perfornmed using an HRP-conj ugat ed secondary
anti body in conbination 5 with the ECL- System

wORodar0asszs can be stripped, regenerated, and recuERL00BPI4756
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20

to 10 tinmes depending on the antibody. Snall

over |l appi ng ol i go-peptides that ideally cover the
conpl ete am no acid sequence 65f- the anti gen of

interest are synthesized on a solid support. This
method allows the identification of |inear epitopes on

t haminardcids canibd syetedized dp @l sSlength|of@S andpé dcidbltEfliodn® syn-
stuydi.es. 10 anpl e 16:_ I nhibition of tupbe formation

H & membranet apg eildyated @ad unspegiio Bingingsitys age bigpked.
WeA el HichbiRE | 30 28! RQULAL whhi Q de-
Cor TSR Wit B At B e B8 LR b b Bt ac
c oleftiareis pgriodmdyusirey 4ansHRPtdonjugsted gecondarh entbdit ineembahation

(O RCE SRogEo Sperepiie it BE SE5ree Radbralid b et op to
MTR) tithaé ﬁepeﬁhih%ghit;ﬁ@a&ﬁib@a&.tsmaﬂl s¥esapsid opg%%%\éﬂe% lgfﬁt ideally

cl ear bottom rning # 3882 Trypsin fo
0. Sy ehHReeomptte ainocasidiseagaeBe bt thomtigen af interest29§ synthesized

Si . i i 0. P6.col s, BiLorad #.7326200

P B did R0 S Bl R T Rm 08 oA Eorppsson the
W amiGa 2¢idNBet, It hIsy ell6wgeni dmddiddd 88ies25 Medi a:

Endot helial cell growth nediumfor HUVEC cells (CLS

Hei del berg), containing: 2% FCS, 0.4%ECGS/H, 0.1

ng/m EG-, 1.0 ng/m bFGF, 1.0 g/m Hydrocorti- son,

o /.ﬁﬁglg] B 2004/ 056874
S(QZE'P/& Egiz)%lolgi 01 7@%1?515%1%?&%1&1% ication of scFv's ScFv's
i fii i.t.h Bi in .P6, col i.or ad o ..
¢ STV st RORE, e YHa0 gRRkPS el in et
wetire: (2% gdlatine RBEB®Sek/onCHMMBN e R ThedaRidot ) din® flasks to

concentration of the purified scFv was determ ned by
—8@%@@1@@‘@3{%%% cglls with passage numbers between 2 and 10 were

used. An angiogenesis assay kit was used (Chemicon # ECM625) for the assay.

Materials:

96 well MTP, half well, tissue culture treated, black with clear bottom, Corning #
3882

Trypsin for HUVEC cells, 0.25 mg/ml, Clonetics # CC-5012

Gelatine, 2%, Sigma # G1393

Biospin P6 columns, Biorad # 7326200

Buffers:
PBS Dulbecco’s, Invitrogen # 14040-091
HBSS w/o Ca**/Mg**, Invitrogen # 14170-088

Media:
Endothelial cell growth medium for HUVEC cells (CLS Heidelberg), containing:
2% FCS, 0.4% ECGS/H, 0.1 ng/ml EGF, 1.0 ng/ml bFGF, 1.0 pg/ml Hydrocorti-

son, Gentamicin/Amphotericin B.



5 280nm All scFv solutions were adjusted to an
i dentical concentration by addition of PBS.

weénepases7i on of the MIP for the tube formati onPasEax003/014756

20

The requi red anmount of buffer was added to the

ECVvatri xTM (both included in the angiogenesis kit).

25 | diluted ECVatri xTM was-&fided to each well of a

pre- 10 cooled 96 well MIP (half well plate). The MIP
was i ncubated >l h at 37Cto allow the matri x sol ution

t Punifi¢adionyof sEE’ached endot helial cells were pre-

i ncubated with the scFv's or appropriate 1gGs for 30

mi StFats Wdre poeifled sedoBiogpiafd @hirhfo@®@iotady thebioss debdioGiotin,
cells were detached fromthe flask by removing cell

cuAElptos MR Y ceralsAndadere fpredén EBF| &rer pighit oR 180 e protein
H%%%cé’iqt&%i ot/ élgr)ﬁ&i E&V\‘ie\gﬁféfetm&l%% ?9 Zt?%as?nrirrl]ggl{)wé%ce at

trypsin onet | and i ncubati on

Tr3gesimn AllemEv isolutivmswerstadjused thyn attdiica) chbnedntragibh by addition
cuI:P mediumwi th FCS. Supernatants were com bi ned,
ceoﬁc uged for 5 mn at 240 x g, RT, the supernatant

was car ef ul Ity re- moved and the cells were resuspended

i Pusparatipanfithe YREP firthe dehaformatign assayg 20 a Neubauer
cel | counting chanber. A cell master mx S prepared

byl earsguiredramuiinh gf buféer veg il dasictotamBEMattix ¢ bt ineludérkin the

appropriate nt, ‘of .c l. 114 € i to,obtain a
o a T ST o ol byt TR S PR ARG ore-
addtddode welfl MM (Balf eOdyaep| THel MITP Wheikbated >1h at 37°C to
concentration in the well was usually 10 g/m for

s AHPVE then gnatx goRtionoto @iLy. lﬁ@aclﬁécﬁmtﬂtﬁ@al qellgywere pre-

o TR B or Gt Rer R K, Db o

préaf e amount. of .scFv or 1.gGin a total volune of 150
I (F%HrSeggmﬁ’iaﬁlda‘fntwﬁgé?courbélhggeedi ng, to allow binding

t - b t it tri tei ...50, | L
9400 BB RS i 1R, RS 05t b i,
waldshafs thBeeMI Cv%lﬁt 1@%1/\'1{&3!882\15/011Ca25/§){g'2d ed 1l ReE BRI O% of 5

Appropriate controls were included in each expérinment
( PBSrYBIR (0hes63 7dd PCIPERRODBLMBI MG at 37°67 Tirypssmraaction was

concentratign for.sapples with sc use .| gG
conmept e’ ey SRR e BT B, SRefRacelfwere com-
ARGR&), ,cefiifigediZfok It @G hN24(Rg JVRT, tBS saperdmapeehd tarefully re-
control scFv's. Cells were incubated for |I6h at 37C .
THBOYfegngdhoeells ttsae resrspgndadi i8R ibmedfemeRng erg copnged by using

L\Lf?ﬁ%%gg&¥ Q@ %Bﬁntﬁ{édcmeg.uﬁmeillf hEdePRASE @va@%r&ﬁ’ﬁed by resus-
pending the required number of cells in the appropriate amount of cell culture
medium to obtain a concentration of 10.000 cells in 50 ul per well after addition
of the antibody solution. The end concentration in the well was usually 10 pg/ml
for scFv’s and 50 pg/ml for IgG’s. For each binder a 3x premix was prepared. For
each binder a 3x premix with 3x 10.000 cells was pre-incubated with the appro-
priate amount of scFv or IgG in a total volume of 150 pl for 30 min at RT before
seeding, to allow binding to NP-1 before contact with matrix proteins. 50 pl of the
cell-antibody mixture was transferred to each well of the MTP coated with 25 pl

solidified ECMatrix. Appropriate controls were included in each experiment (PBS



5 of the cells to formcl osed pol ygons, the nunber and

area of the polygons, the nunber of branch points and
woheo4a6d7uty of the cells to form cl osed tubesPeTmP2003/014756

con- nections between branch points. ScFv's were

considered as positive if the ability to formclosed

pol ygons, the nunber of brandf-points and the ability

to form closed connections between branch points were

reduced. Inhibitory effects were 10 quantified by

c oilrrpamies;oncammtiort refon egpapley with solf v, ahowaa fis G cain@dercial anti-NP-

b hi b d 2-3 =
" oh e (R syens AP0 it na REelhrrs Vel vt prpReisi
arbo'nﬁ@l sdFRP fTRte] R RELr VR B bAEd Yﬁslt@dat 35"? Ut &e@e&oﬁﬁ%ﬁorma—

representative plctures of the tube formation ass
Sebij@r whs é@ﬁi\mlgﬁbw@dlgbt gnérbscopnand mias Qidritidieddhsed mbthe ability

s LT L ROPUELO 18, Al Sod o BB b, e

f afuiitidr ol bAmSA YoinSeMErthE alSiGIVSE the BeIR b g8 Bl%sécuﬁ%es e.g. con-
formation significantly, whereas the comerci al

aVRECHAR etaRen bIgpct peintsi Befdys wietk erosidersoan nesijive e ability

Si C [ m

b AP RSl A I A an i BB o form
ordesedtc@nhesiont betwabn bidngh @bise eresretiacddn hitibitord k€fects were
intera n bet ween’ r econbi nant and VE

10 VERETRES] RESOTSRGIR. Vilb g5 WEHBES Opled] cadebieAbegveen 0 and 3
CQOCea-nd fn@fti®h &id @Q 4 Mrbrfg f ﬁ%vg@n Q@édtf\lge??xg}: LRI WERS con-

pl ates (Nunc, # 430 . Recom Dbl nant
( R&Dsg Snteras, Ig@@ dﬁrIMISpd wese prtestad Uhgtred 4atc shows representative

caoncentr of. _25.50 ng/ with NP:-1 scFv .(25 g/.n).

F on ey Rl a oo Seollelete oS ety Subdion of
c aabefbritiatis9{Ihhidltionl oit-e.2) Bribid] NP sHow i Hgﬁl%%es@rﬁ%&trﬁes all
anti-Fc-HRP (Jackson | nmmuno Resear ch, #H909- 035-

s gEPWiRerf g theeaformetomassay BRevsral scFFOmhéhitest thathebe formatlon
(%&nﬁ/fzarﬁ%\éﬁ?eégagﬂ%ﬁ tcE R%H&ga‘v ﬁ{{begt%ggci}% %r%rﬁ{‘bo%yaéld not

alshbtayy tsgnifidanbinhibitivn ofntiley ehation. bet ween 30

reconmbi nant NP-1 and VEGF165. Twel ve scFv's were found
to significantly in- hibit the interaction between
NP-1 and VEGF165. This result is conpared to the WD

2004pe q 741 Rk &EPO08! IWE&@ @ntera@%;ﬂ ftfificy of the tube

5 for mation assay described in e 16. scFv8
TR e LS T D D
| rTh}P-bl dndt‘hEGFnVEG@% i(R&DBetteRE¥IIB-UE /AR Wis@od 8 abhconcen-
| qpe{tlgln o% 50 nM in PBS on Maxisorp microtiter plates (Nunc, # 430341). Recom-
binant NP-1-Fc (R&Dsystems, #566-NNS) was preincubated at a concentration of
25 50 ng/ml with NP-1 scFv (25 pg/ml) for one hour at RT and was added to the
VEGF 45 coated microtiter plate. Bound NP-1 was detected with anti-Fc-HRP
(Jackson Immuno Research, #H909-035-098) followed by reaction with BM blue
POD substrate (Roche, # 114842815. The absorption was determined at 370 nM.
Twenty-eight scFv’s were tested for their ability to inhibit the interaction between

30  recombinant NP-1 and VEGF¢s. Twelve scFv’s were found to significantly in-

hibit the interaction between NP-1 and VEGF¢s. This result is compared to the



HUVEC tube formation; scFv24 inhibits the interaction
between NP-1 and 5 VEGF165 but does not inhibit HUVEC

woube/osea7mat i on. Exanpl e 18: Determ nati on of ReT/EP2003/014756

25

epi topes ScFv's were | abeled with fluorescein

I sot hi ocyanate (Ml ecul ar Probes, # F-1906) according
to the instructions of the nw8ufacturer. HT1080 cells
were preincubated 10 with a control scFv, a

NP- 1- bi ndi ng scFv's (e.g. scFv8, scFvl3 or scFv22)

( h@tsllﬂts&’o'f Ao t@lﬁd’ffo)rm@ﬁoﬂ/Eﬁﬁjlﬁésc&lBé@Sﬂ Fhemple H2XBFWHHHDits the

(5 for 2 hours at OC and the fluorescein

| af f@‘dmNPbeIWB@fh &Ny 28d VE@E sy andl inkihls FHICECE mbe Formation;
M py 4 3Qgsy (?QHH@H thé’ %t%%gﬁéfbéta}%gxll gﬂ’ f‘%ﬁ¥ 5a]ﬁut inhibits

detecte | ow cytometr geone
f | HOVELLE eénloe fomiaiont lsvaSBlS inhélsior d&dmtdzrﬁc@dﬁrd GbétvtfeQ:n NP-1 and

ey Ebee 5 dar° veb dird RER dobe rmGin.oi - 1o Lo

cell surface NP-1, a conpetition FACS with directly

| abel ed scFv was per- forned. In agreenment with the

VEG- conpetition ELISA, scFv8 inhibits the in-

t eExamplerl 8b Oewemmanipa of MRel §HGFAH5 and i nhi bits HUVEC
tube formation; scFvl3 does not inhibit the

[ rﬂ@wé&:Wbmdabﬂqdmhlmﬂmescehniﬂoﬂﬁ@E&ﬁ& Midleculhd Priobss, 2F-1906)
HUVEC t ube formation Fv24 nh| bi e i ter action
T THENEE 5 gﬁ‘auct%%ﬁfi iggplag e fﬁ@tlbg iere pxpizgtibated

t ubgh bR v, fN'PtﬁBfnﬂﬁ{gescF'?f%F(\é% A8, §&'Fv\(%r @@p@z) (both

ng epitopes whereas scFv13 has

mut ual |y over| appi
ep’#’fﬂéw/mlbm Nﬁ%msf(ﬁ?&ﬂ%% ARPB-YEHCUBN (5 %/Iﬂﬁafmpill dours at

o Bl e B Selndr &) 8P GPodiondl Cieobl v ada'r 30
NeHin0 B @iz BERAl ﬂ@%sd’&?laﬁ@l@& sk VV\('NEII% cé%c{e/dvlglsﬂso\gf%torﬁ’etry and

Celatine (Sigma G 1393), was diluted in
Ceth¢ &gametolnsne(a@ fhmesmmont@ﬁﬁgy wndrepasled. dawrdérab eldtehmine if

c NGRS oo So0apiae B P PRCH EnsBah A0 47 ieir bind

vesg eslca &ulifale Wrsi M ddaapdiifie FACORERMiBnY REGV (s@‘dvswas per-
ready to use Endot he- lial cell Growth Medi um and

welpenel- lpetrepenh Wittt ¥V Gxammyetition Rdddin ey mhnblt@l the in-
onceltagﬁo %‘i\ﬁger{rﬁrlm %‘ﬂg VR b(,? rEEle %}I/lm&shH% (? Ee gorma ion;

| ower ¢ arrber o] Neur o ém was
wiscBv PBdéed MMathbftlBHSmﬂdctidaemeh{ Hitel wad VEGH gced ipkibits

t 0.1 (1 4). of t cel |, suspensi on was

Sg(-gpt\%é: 6‘ﬁb(et ma)tlon scPvezﬁlHU\ﬁEb(i:ts the 1nteracec1on between NP-1 and
VEGF 45 but does not inhibit HUVEC tube formation. Furthermore, scFv8 and
scFv24 have mutually overlapping epitopes whereas scFv13 has an epitope dis-

tinct from scFv8 and scFv24.

Example 19: Transendothelial Invasion assay with HT1080 cells

Preparation of a monolayer of endothelial cells:

A Neuroprobe membrane was coated with 50 pl/well 0.2 % Gelatine (Sigma G-
1393), was diluted in HBSS w/o Ca+/Mg+ ions (Gibco 14170-088) and was incu-
bated for 1h at RT under a fume hood. Confluent grown HUVEC cells were har-



menbranes in each well and was i ncubated for 48h at 37

C 5% C02. Preparation of HT1080 cells: 5x105 cells
woro®/segded into 6 150 cn? fl asks and i ncubat edT/E®R003/014756

48h at 37 C 5% C02 10 Staining of HT1080 cells:

Cal cein AM (Mol ecul ar Probes C3099) was diluted 1:1000

in 90 M DVEMwith @ utamax @®hat included 0.1% BSA

(Sigma A-7030). The nediumwas renoved fromthe

HT1080 cells and 15 m/flask of Calcein solution was

adﬂ@bbdt with Aeypsi (CaumbagdCEAA (11§) am.’r ECGM (IbIaS echdf a6 uéeSEndothe—

el Sephe i it A P T foh emaining

Ceflhid OMEhe chéd memBiAd Wustranm%ﬁmg Ph I
d utamax that included 0.1% BSA and \?\gr}fggv'l ey chamber of

7xtileé\iqwompbq}sy§xvmw filedaviih 38d@xtwedk HBSSIaudIelcb I(ﬂefh%ane was

+ Sl O AED BT SREI SE St RRECATERS o

cemkmbtimpeireadh vell @nd Was 1rﬁﬂuBﬁE&ﬁﬂ418HfaD3’E®B%V©®%. of a
96 well V-bottomplate. 17 | scFv (mn.10 g/m), 0.25

NP PdpakYtiaf bRl 2080 LusCCD) (Sigma G 8273) was added
and cells were incubated for 15 min. As a negative

cohtliOorells wer-segsiediiftod bifk ¢rollgsksvasd ingsbated for 48h at 37° C 5%
St¢§dardcurve 1x104 cells 46.8 | cells + 133.2 | DVEM
‘A u- 25 tamax 0. 1% BSA 2x104 cells 93.6 pl cells
d u- tanmax 0. 1% BSA 4x104 cells

. j t
10 5 ?‘%Pgegwogq’ ngu y spotted WD 2004/ 056874
P@él&?ﬁ%ﬁ/ OAAIDSr PrJtQ:s %3%9 Phd @ 14 b@o i PERDMEM with

SySt em f or | nvasi on: rane was | sasse
f rohtarhax ’Fh@mhﬁﬁdlﬂo@ﬁ) 1%\31%1 (PigmmasHIAP@N}. Thasnediemowatremoved

fr t he sol ve frgm
SR LI Rl BRI ARG RGBSR B s
Thend @Ue iveedh arbBitedVas 1f5| thired 3P O3B S,. ITheeblve G REhoved
%FCS (I'nvitrogen 10270106) for the test sanples (row

15 B-3gf the eglls Ware Washpe avige oiVIABER av/p Srat Ma+beek diells mre har-
al Jesilith Ef)Teréﬁﬁd'LbWI\ﬁ v&ﬂhl d}ﬁlgan}{ﬂxt Jﬂat included 0.1% BSA and were

diluted to 7x10°/ml with DMEM with Glutamax that included 0.1% BSA.

Inhibition of invasion of cells:

All experiments were carried out in triplicates. 170 ul of the HT1080 cell suspen-
20  sion was pipetted into each well of a 96 well V-bottom plate. 17 ul scFv (min.10

pg/ml), 0.25 mg/ml Cytochalasin D (CCD) (Sigma C-8273) was added and cells

were incubated for 15 min. As a negative control a non-specific antibody was

used.

Standardcurve:  1x10* cells 46.8 ul cells + 133.2 pl DMEM with Glu-
25 tamax 0.1% BSA

2x10% cells 93.6 pl cells + 86.4 ul DMEM with Glu-
tamax 0.1% BSA

4x10* cells 57.2 pl cells directly spotted



30 | /well ECM and nenbranes were placed on top. 55 |
(3.5x104) of HT1080 sanples were pipetted on top of
wOher4HshEC cel | s | ayer. The set up was i ncubared/EP2003/014756

12-16h at 37 C and 5% CQ2. Cells fromrows 10 B-H

were scraped off with a cell scraper and the nenbranes
were rinsed with Dul beccos PB®.- Wlls of rows B-H were
wiped with a cotton swab (pre wetted in PBS) and
menbranes were rinsed again with PBS. The nenbranes

we Peepeaatibn bof the xdémeﬁhwsgbsﬁ‘ehummme at 485/520 nm
was, measured (Flupstar Gala 4 different single

chaPhGRINARS Péd dﬁ%sem%isfr@m thy g chamber gnd ¢ Solvent was
Tallovedadpom lﬁ{@%vdep pé:r't Qf th% irfbrife. %mf\)eﬁte@%ﬁgqﬁwggs of the

results. Exanpl e 20: mgration assa
m gmaarl drandss aw/(asvvamo&ai as e’da-llo (thedower cdhmgbd:rowah éilled with 30

0 t t
5 Bod sef M %R Gklinisy P05 B B Bege St B
i anﬁ@le'sta%Ha@%%Ne ARGHHRe GREIGIDGRI dIl whigd &E‘IJOQIGA gzvere filled with
Cer man - Nr 22210) containing 1 ng/

1gﬁwléyﬂﬁ@\d@ndmmane@w%@wd @gong/
anphot hericin B and gentamicin 50 g/m (all from
Caﬁﬁ) néx3.5E48"YH RHAKIS0 faompidsNIdrevmpetddnayiigt efithel HVEGecells

ColET el R WEn P HAETOT L2 Gk At T e s Gofls i rows

10 24BV\H|\Jverb NeRpkd ofAR aCQM- sck@ePand thd f%%%fe‘s %&9%@6& with
|loor e FluoroBl ok menbrane 'at the bottom of each

Pulbetens RizweWelbhefirbes B-Hervare fiipddediting cottarhevaba(ee wetted in

TGRS TR RS S BB
f Oﬂné’dZarhi ﬂﬁor@s?:@ace&&’(ﬂmw hﬁaﬁastrh@s%d\ﬁﬁﬂubsthﬂ@@lﬁky)\/\ﬂﬁlfferent
transferred.to a new 30 plate containi ng m of a4

M §8EstGhains drhipifadtae AN by Ivalugs af 61i>9‘2§b é@ble 2 as shown in Fig-

Eu vi trogen, Carl sbad/ CA After 90
15 Eugensy {y Sedultd 9 ) -
m nutes o méllrngg_@at?on WO 2004/ 056874

PCT/ EP2003/ 014756 -71 the plate was read out in a BMG
FluoStar plate reader (BMS LabTechnol ogi es,

enbu y 485 nm excitation and 520 nm
nﬁé‘%ﬁﬂé’?\%ﬁ‘ﬂgﬁg [%ﬁlgratngflgfslagtl cal analysis was done

| ruskal -Wallis test, with significance as-

P}Ea Pﬁﬂf( ComiEsatiag, agsay ¥es| e QUtAceMding torthg manufacturer’s

- Rian mamin s e o s i i o
ceHEVIbEs wedi) pofoessl medivd*(Prandeed5HeidsibEig? 6ermamd Cat.-Nr.
SCE%EI]O) csoplt%\{\r/ﬁgg ng?r%?hb%_, 1 pg/ml hydrocortisone, 0.4% FCS, 50 ng/ml

amphothericin B and gentamicin 50 pg/ml (all from Cambrex, East Ruther-
ford/NJ) were incubated with the antibodies (50 pg/ml) for 30 minutes at room

25  temperature, then seeded into the top chambers of the 24-well insert, which con-

tains a fibronectin-coated, 3-pm-pore FluoroBlok membrane at the bottom of each
well. The lower chambers were filled with the same medium additionally con-
taining 5 ng/ml VEGF 45 (R&D Systems, Minneapolis/MN). The plate was incu-
bated for 22 h at 37°C, 5% CO,, then the 24-well insert was transferred to a new
30 plate containing 0.5 ml of a 4 uM solution of calcein-AM (Molecular Probes,

Fugene/OR) in HBSS (Invitrogen, Carlsbad/CA). After 90 minutes of incubation,



tically relevant inhibitory effect. The dependency of

the mgration of HUWVEC cells on the concentration of
WOBEGHDE&7#s al so shown in Figure 19 (three bar BCOmEP200B014756

left). Concentrations of 0-5 ng/m were used to

determ ne the concentration lo dependency. The

m gration of HUVEC cells incrdased with increasing the

VEGF165 concentration. WO 2004/ 056874

PCT/ EP2003/ 014756 -72- CLAIMS 1. A neuropilin binder

( NIhB)plamh e’raelrﬂact tig iNRB3MS BlupBlay pixd fedder @M GhabTechnologies,

ant i ragnent _or hiocon e and. i s
or bR CRE A A oo Msh 20 Romerpigionwevelength
f uswatisieual @ﬁal?ﬁylv% dohe u§ﬁk?3§3K|r1hstk)ﬂ Whllﬁé"'{ysf'&ltﬂ\'ﬁ I;tlﬁcance as-
dependent ‘ﬁlogene3|s ol endot hel i al I's ang
| ek dost Pomegesults arwhavebin Figere NPR\himetenipde, 7 IgG’s

5 r(l,' sﬁ‘mn iﬁjﬁugl ?‘5 B %P wlcdf i nxacjlghg%'y §£Ii’e<é qnetale\l FIE 1?)%89 i—l?)gVEC

ApT I STHG A Se

gr@:lhlp beﬁmal2$)t-60?g soF vﬁEQHv@S NascFI2 81, afES2HvB1 Nehowed s statis-
The CCOf di ﬁ)gt toclaiml conp risi ntgga Se uence

sef Ter Apinanh O BiiFrt. Eb%é?]?ﬁnﬂﬁl@c}’o@ a@qnem@w GEBHUVEC
I
el SRR B T T IR PRI g

rthe ilef) lﬁlmpngramhas VEGE/ mgmit oyeird isedlioi deteemaed thertonSentration

acc d|n to c erein the NPB is a
10 Creeysa 1o, g B 0?5@37‘5@??%e;weffs%g%htme@asmg the

bl‘wggmmgg@g@nﬁmr_l sing one CDR3 (Conple- nentary
Det erm ni ng Regions 3) having at |east one of the
sequences selected from SEQ ID No: 73 to SEQ I D No:
108. 6. The NPB according to any of clains 1 to 5,
wherein said NPB is | abeled with a detectable |abel;
in particular wherein said detectable |abel is
selected from the group consisting of a radi oi sotope,
an enzyne and a chronophore. 7. Use of the NPB
according to any of clainms | to 6 for the detection of
neu- ropilin-1 expression. 8. Use of the NPB according
to any of claims 1 to 6 for the nodul ati on of neu-
ropilin-1 function, particularly nodul ation or
i nhi bition of neuropilin- dependent invasion or
adhesion of cells, preferably tunor cells.



WD 2004/ 056874 PCT/ EP2003/ 014756 73 9. A diagnostic

kit conprising the NPB according to any of clains 1 to
WO 200ah3e874 cont ai ner. 10. A conposition conpri sPOG/EPR®3/014756

NPB according to any of clains 1 to 6 and a

phar maceuti cal acceptable carrier. 11. An isolated

nucl ei ¢ aci d nol ecul e encodrdg-t he NPB according to

any of clains 1 to 6. 12. A vector conprising

a, nucleic acid according to claim111. 13. Use of the

NPB.AlddBr di ng to any of clains 1 to 6 in the

manuf acture of a nme- dicanent for the treatnent or

prevention of neuropilin-dependent angi ogenesis and

non- physi ol ogi cal bl ood vessel growth, particularly

cqrrgl

acc oi?&drﬁlg&btllcg\ﬂl gﬁﬂ? @%@PB)Q?H rfcsrelmhe NI$B| lgatﬂﬁgﬁ) ﬁgﬁ% gf:lttﬂﬁ()dy’ sekv,

of aamtbodi feagresertt of driodonpghieeandns haactepized ém nicoinlatihg neu-

et o e G CERARRb ting S et BTGt dfncen

i nv aangsb%mxeﬁ@ @f end ABIRS @, andrefigvatdnyofvagioeicalld, Rehereby the
tunor cells are tunor cells de- rived from nmesoder nal

cel | ¥PBigndstiedNErd endmadpigtesdNPr3 figrction. wherein the NPB
inhibits the function of expressed neuropilin-1, in

part il"ﬁé’}\?g-} X@ngcﬁﬁé‘tqt@ﬁﬂ?km %)? Eﬁ&lstgne%ted from the \%roup

extrace lar re--gion
met hcxmsu;ltmg@fSEQImNg IheSEQ;ﬁBrNtechy of the
invasiveness of a naturally occurring invasive cancer

o LBEpERERCeoRng BiTin ! ngre RS &Rt Medietecl R B Houp

m)I e€atlseiting iF BédueAdes BB IWPNbI NtolSEQYNDING®IBS. C)
contacting said cancer cell with a gel-like matrix

under conditions suitable for the growmh of said

cdncéhe DEB accordipge @)claey b prherrby ghe NBPrs gpabinding ontestgrigs or
canc lmﬁ}%ﬁlet\ﬁg %g%&ﬁﬁngl%fe'rééﬁ%n”at rix. WO

2004 568 014756 -74 17. An ex vivo
nmet hod of determ ning the dependency of the
adhe$he & scapfdiag to claim 1, wherein the NPB is a polypeptide, antibody,

scFv, antibody fragment or bioconjugate comprising one CDR3 (Comple-

mentary Determining Regions 3) having at least one of the sequences selected

from SEQ ID No: 73 to SEQ ID No: 108.

6. The NPB according to any of claims 1 to 5, wherein said NPB is labeled with
a detectable label; in particular wherein said detectable label is selected from

the group consisting of a radioisotope, an enzyme and a chromophore.

7. Use of the NPB according to any of claims 1 to 6 for the detection of neu-

ropilin-1 expression.

8. Use of the NPB according to any of claims 1 to 6 for the modulation of neu-
ropilin-1 function, particularly modulation or inhibition of neuropilin-

dependent invasion or adhesion of cells, preferably tumor cells.



natural |y occurring invasive cancer cell on the
functionality of neuropilin-1, conprising the steps
wohoo4as6s7ont acti ng the cancer cell with a nol eegir&P2003/014756
i nhi biting neuropilin-1 function; b) contacting said
cancer cell wth a |layer of extracellular matrix (ECM
proteins under conditions suitable for the growth of
said cancer cells; and c) de7érn1n|ng t he adhesi on of
said cancer cells to the | ayer of ECM proteins. 18.
The net hod of c¢claim 17, wherein the |ayer of ECM
pribt & HagrQsHs MilsOMMBIIE the HPE apcg&l%&f%@mr oloftpimeel to 6 and a
group,Gemsi sting of collagen S type I, collagen VI,
fibronectin, |aninin,  nidogen, entactrn and
vitronectin. 19. A nethod of |dent|fy|ng a ligand
bi idiAngprapesttidnl eathprysingtheePBraceadiogl talaay afelaigisdntoo and a

neuro ilin id ligand is capabl e of
i nhi B ?Fﬁ'ﬂﬁﬁﬁrgﬁgﬁ@@.§a”w¥ube f ormati on of
endot helial cells, and/or invasion or adhesion of

t UNMOArCBblased nedsprdctd ABIEdE si@@MOfhe BPBCARbAGAS Q) ady of
phage library of ligands with cancer cells or

endofREN hto el I's; b) isolating said cells; c)

renovi ng phages bound unspecifically and/ or not bound

t o ssal \q‘:cﬁﬁlcp rls?rk aﬁuekiﬂl@%gﬁﬁn%btgm mp. said cells;

and opti onal determning t entity of the
I i gand represented by said binding to neu- ropilin-1
f )13 &lse ionthet NRB Iapgarhmgrm amy oiCHeimisclato @m @ﬁ@hamgfa;aire of a me-

assays on | interfere

o eiitgRindfor SRR oAb blbven ook ferhidhy angiggenesis
e) fuid hei-phpsiplobizhNBlobOcstieadwa,: rtﬁ‘)ulé}gnécﬁvﬁélét% with a tu-

el uted phages with i mobilized NP- ; 04/ 056874

PCT/ BEP2003/ 014756 -75 f) washing said NP-1 with
det er gent and/or high salt; g) eluting phages bound

1 01 4NBrsd « of PR o @ﬁl &) %u%g ifﬁ%n{sdlef?)té Y ’L’RQ atnﬂﬁag dr? QPQ me-

represent sal ute ages
t r eatlicagpent fop rtlm/teemtmnlg ca'a)rmntlm ofrr&inasrt asl/@ metadasis of tumor

patient, said _neth i Sin nlsterrn 0.sa
Do Bl RS Gr R G ls B Praee: Oh Bropife Rl fva-
t hed§1@mafdrla@fies?&§ q{r@i’e%l}l @hékd e 0mot BEINME @61 cells de-
acid se-
rived from mesodermal cells.
15. The use of claims 13 or 14 wherein the NPB inhibits the function of expressed

neuropilin-1, in particular wherein the molecule binds to the extracellular re-

gion of neuropilin-1.

16. An ex vivo method of determining the dependency of the invasiveness of a
naturally occurring invasive cancer cell on the functionality of neuropilin-1,
comprising the steps of:

b) contacting the cancer cell with a molecule inhibiting neuropilin-1 function;

¢) contacting said cancer cell with a gel-like matrix under conditions suitable

for the growth of said cancer cells; and

d) determining the migration of said cancer cells through the gel-like matrix.



guence according to claim 1l or a ligand identifiable

by the nethod of clains 19 or 20 in an anount
wehimnses7e to i nhibit netastasis of neuropil i nPAT/EP2003/014756

nmedi ated invasion and/or adhesion. 22. A nethod of

treating or preventing cancer or netastasis in a

patient, said method conpri-d#ng administering to said

patient the NBP according to any of the clainms 1 to

6, the conposition according to claim10, the nucleic

acid se- quence according to claim 1l or a |ligand

identifiable by the nmethod of clains 19 or 20 in an

anuAh affiesbiedsod of dabintihingttherdepadsasi af 8@, adhesiveness of a

neurogi | i n- delpend,ent .angi ogenefsi S. . . .

naturally occutring invasive Cancer cell on the functionality of neuropilin-1,

comprising the steps of:

a) contacting the cancer cell with a molecule inhibiting neuropilin-1 function;

b) contacting said cancer cell with a layer of extracellular matrix (ECM)

proteins under conditions suitable for the growth of said cancer cells; and
c) determining the adhesion of said cancer cells to the layer of ECM proteins.
18. The method of claim 17, wherein the layer of ECM proteins comprises one

protein selected from the group consisting of collagen S type I, collagen VI,

fibronectin, laminin, nidogen, entactin, and vitronectin.

19. A method of identifying a ligand binding specifically to the extracellular re-
gion of neuropilin-1, wherein said ligand is capable of inhibiting angiogenesis,
tube formation of endothelial cells, and/or invasion or adhesion of tumor cells,
comprising the steps of:

a) contacting a phage library of ligands with cancer cells or endothelial cells;
b) isolating said cells;

c) removing phages bound unspecifically and/or not bound to said cells;

d) eluting phages bound to said cells; and optionally

e) determining the identity of the ligand represented by said binding to neu-

ropilin-1

f) testing the ligand in biochemical or biological assays on it capability to

interfere with NP-1 function.
20. The method of claim 19, instead of steps e) further comprising the steps of:

e) contacting eluted phages with immobilized NP-1;
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f) washing said NP-1 with detergent and/or high salt;

g) eluting phages bound to NP-1; and
h) determining the identity of the ligand represented by said eluted phages.

A method of treating or preventing cancer or metastasis in a patient, said
method comprising administering to said patient the NBP according to any of
claims 1 to 6, the composition according to claim 10, the nucleic acid se-
quence according to claim 11 or a ligand identifiable by the method of claims
19 or 20 in an amount effective to inhibit metastasis of neuropilin-1 mediated

invasion and/or adhesion.

- A method of treating or preventing cancer or metastasis in a patient, said

method comprising administering to said patient the NBP according to any of
the claims 1 to 6, the composition according to claim 10, the nucleic acid se-
quence according to claim 11 or a ligand identifiable by the method of claims
19 or 20 in an amount effective to inhibit tumor-associated, neuropilin-

dependent angiogenesis.



