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I nvention This invention relates to peptides which are fragnents of VEG-
(vascul arwoendsmhel i al grow h factor) and which have acti wCmGRIB/opIsent i al
benefit in therapy. 5 Background of the Invention VEG--A is a secreted
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angi ogenesiV@rey O \RSeaskeStalfset ofSXPIeSSIon 5 &R daby byppxiaj and
unknown. A s QS Rey: ki S .9, i . rani d.in-
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speci f ieal lwvdandis Wi idadingGe diffecentiationt pelifaration,ahigedtidriandsureiial s
expressing NP-1 ﬂ%g,cl udi ng sonme breast carcingma cells (Bachel der et at,
Cancer Res % £ndstigiabgals. Inerggsed YasCylar Rermgalfity Monogkke RIGraboni andgi cal
effects of ; ' ' ; |, M o 3 . a
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i n the gui dance HlimarVEGRA exists in multipigisofermsabf £21 dapel 8pmB%and 206
particular, NP-1 is known to nediate the growh cone-coll apsing and
chemor epul §WBC8¢INs; Ognsrated iy ratiernatiye MRNA splicing, of which VEGF,y,

16 VEGF,, and VEGF 45 are known to be secreted and biologically active. Two

distinct proteintyrosine kinase receptors for VEGF have been identified, i.e. Flt-1
(VEGFR1) and KDR/Flk-1 (VEGFR2). KDR/flk-1 is thought to be the receptor
which primarily mediates the mitogenic effects of VEGF in endothelial cells and
angiogenesis in vivo; the function of Fit-1 in endothelial cells is unknown. A non-

20 tyrosine kinasetransmembrane protein, neuropilin-1 (NP-1), has been identified
as an additional receptor for VEGF, which specifically binds VEGF,s. VEGF
promotes the survival of tumour cells expressing NP-1, including some breast
carcinoma cells (Bachelder ef al, Cancer Res 61: 5736-5740, 2001). The role
of NP-1 in mediating biological effects of VEGF is still largely unknown.

25 NP-1 is a receptor for a family of molecules called semaphorins or
collapsins which play a key role in the guidance of neuronal axons during
mammalian development. In particular, NP-1 is known to mediate the growth
cone-collapsing and chemorepulsive activity of semaphorin 3.

Soker et al, J. Biol. Chem. 271(10): 5761-5767 (1996), discloses that a

30 GSTfusion protein containing the 44 amino acids encoded by VEGF exon 7 bind
to NP-1.



Soker et al, J. Biol. Chem 271(10): 5761-5767 (1996), discloses that a 30
GSTfusion protein containing the 44 am no acids encoded by VEG- exon 7 bind
to NP-1. WD08s0P8R918 PCT/ GB03/ 01375 2 Soker et al, J. BiPaiT/GEIA®MTS
272(10): 31582-31588 (1997), discloses that a region of exon 7 is
necessary for inhibition of VEGF binding to HUWWECs. The shortest active
peptide (SEQ ID NO 1) is CSCKNTDSRCKARQLELNERTCRC 5 i.e. VEGF (137-160),
or anmino aci ds Xokbf aeffalekd@iol7Chah. &72(1‘&)618[1ﬂBZ—%ﬁBBXﬁ)ﬁS?B.diSM@SQSdhm nal
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Surprisingly, een at certain peptides have NP-1 antagoni st
act | VI ty A novel peptide @8CHNTDIRCKARQLELNERECRGBventi on, has SEQ I D
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activity hmtlbm)eraridothedmdmcuwstamwubmm nig is lsegQystedethiat tieerienciiag dbeed by
Soker et alto be essenti al F ihn&al:gél:on al so enconpasses variants of the
gi ven sequé’?fé%d'sPW PKINGwithindhg dePYMey, i.e. the NP-1 antagonism

is retai ”e%d’r\hkg F IR GigH structural variation. Thus, the given
sequence nﬁyﬁ—ntﬁgée—l—ws?—a‘l—c or honol ogous repl acenents or
deri vatigsat i ons Surptisinghd&hat beepépiridinat cdridin peptidestialel RP-Tastagomst on of
Preferred Enbodi nents 25 Peptides of the invention my be sEnt he5| sed by
known net h@gévity. A novel peptide according to the present lnventlon has SEQ ID NO
i.e. the amino acid sequence
SCKNTDSRCKARQLELNERTCRCDKPRR
or a fragment thereof that substantially retains NP-1 antagonist activity, in cyclic
15 form.
The given sequence corresponds to amino acids 138 to 165 within VEGF,
i.e. including part at least of exon 8. Surprisingly, activity has been found in
peptides lacking the Cys residue indicated by Soker et al to be essential.
The invention also encompasses variants of the given sequence, in which
20 the novel activity, i.e. the NP-1 antagonism, is retained without unexpected
structural variation. Thus, the given sequence may include isosteric or
homologous replacements or derivatisations that render the peptide relatively
stable.

Description of Preferred Embodiments

25 Peptides of the invention may be synthesised by known methods.
Examples are given below. In particular, a linear peptide may be produced by
automated peptide synthesis, followed by cyclisation. Known cyclisation
procedures include those described by Tam ef a/, JACS 113:6657-62 (1991).
Other cyclisations, e.g. Mitsunobu or olefin metathesis ring closure, may also be

30 used.

A peptide of this invention preferably has 4 Cys residues. It is preferably
bicyclic.



Exanpl es are given below. In particular, a linear peptide may be produced
by automated peptide synthesis, followed by cyclisation. Known cyclisation
procedur e&0inoBa9de t hose described by Tamet al, JACS 113P6GEB08A1371991) .
O her cyclisations, e.g. Mtsunobu or olefin netathesis ring closure, may
al so be 30 used. A peptide of this inv@ntion preferably has 4 Cys
residues. It is preferably bicyclic. WO 03/082918 PCT/ G(B03/01375 3 As
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at least 25 or 50% as great as that for the bicyclic 28-mer that has been

15 synthesised.

The activity of peptides of the invention means that they may be useful in
the treatment of diseases in which NP-1 may have a significant role in pathology.
For therapeutic use, peptides of the invention may be formulated and
administered by procedures, and using components, known to those of ordinary

20 skill in the art. The appropriate dosage of the peptide may be chosen by the
skilled person having regard to the usual factors such as the condition of the
subject to be treated, the potency of the compound, the route of administration
etc. Suitable routes of administration include intramuscular, intranasal and
subcutaneous.

25 A NP-1 antagonist may compete with semaphorin 3 for binding to NP-1,
and thereby antagonise effects of semaphorin 3 on axonal outgrowth and
migration in nerve cells. Potential applications of this are in promoting neurite
outgrowth, in stimulating nerve repair or treating neurodegeneration. Further,
an NP-1 antagonist may promote the survival of semaphorin 3-responsive

30 neurones, an effect that would confirm or enhance its utility in the applications
given above, and may extend these applications, e.g. to treating neuronal death

caused by episodes of ischaemia as in stroke and some eye diseases.



subject to be treated, the potency of the conmpound, the route of

adm nistration etc. Suitable routes of adm nistration include
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Therefore tranisplER. be useful to gi ve a peptide of the invention before,
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Abbr evijgt | ErteMBlA ﬁﬁ%bh&h@@ﬂtﬂé’dl‘e/inaamtnwnd'ernbberapy

9-fl uorenyl met hoxy- car bonyl; Ala, _alanine,; . arginine; Asn, asparagine;
Asp, aspartic acTrte belbwlngiEKﬂ@@iﬂ%/'ﬂ'U%’“atﬁEth%ém@ tiefs. cysteine: Gn,
gl ut am ne; umat ic acid; Ay, glycine; H's, histidine; lie,

I sol euci ne; ACE?.‘%"@ FHions ne; Lys, lysine; Met, net hi oni ne; Phe,
phenyl al ani ne; RﬂBHA@h@thﬂSénﬁwdryeﬂﬂhaemJ@effruornsrqmm'etrmxymewbomylwaophan;

wr alanine; Arg, arginine; Asn, asparagine; Asp, aspartic acid; Abu, aminobutyric
15 acid; Cys, cysteine; GIn, glutamine; Glu, glumatic acid; Gly, glycine; His,
histidine; lle, isoleucine; Leu, leucine; Lys, lysine; Met, methionine; Phe,
phenylalanine; Pro, proline; Ser, serine; Thr, threonine; Trp, tryptophan; Tyr,
tyrosine; Val, valine; Pbf, 2,2,4,6,7-pentamethy|dihydrobenzofuran-S-suIfonyl;
Pmec, 2.2 57,8-pentamethylchroman-6-sulfonyl; Trt, trityl; tBu, tert-butyl; Boc,
20 butoxycarbonyl; Pybop, benzotriazol-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate; NMM, N-methyl morpholine; DCM, dichloromethane; DMF,
dimethylformamide; TBME, t-butyl methyl ether; TFA, trifluoroacetic acid; HPLC,
high performance liquid chromatography; LC-MS, liquid chromatography mass
spectrometry; A, Angstrom; AAA, amino acid analysis; DMSO, dimethyl sulfoxide;

25 VEGF, vascular endothelial growth factor.

Small Scale Peptide Syntheses

The peptides shown in Fig. 1 were synthesised on an automated AMS
422 Multiple Peptide Synthesiser using the solid phase approach. The Rink
Amide MBHA resin (0.59 and 0.68 mmol/g loading) and the N-Fmoc strategy with
30 orthogonal protection (Acm, t-Bu) of the Cys side chains of derivatives to be
cyclised were applied. The desired peptide was synthesised on a 25 pM scale

and coupled once with a basis coupling time of 30 minutes. The resin and the



tyrosi ne; Val, valine; Pbf,

2,2,4,6, 7- pent anet hyl di hydr obenzof uran-5-sul fonyl; Pnt,
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derivatives, Fm H20, Fnoc- Arg(Pbf/Pnt)-0OH Fnoc- F&jTrt -

Froc- Asp( Qt Bu) - Cfrﬁwcc%léwagswe ¥ ceHpled e thexdrowingrentids @hasu) - o,
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Frroc- THO( t BuiyiMaRatRbom-OingrtBads, VEkefourn - UK) 43 d&dypliddre tEmth¥aktivéd wer e
pur chased from Cal bi E m Novabi ochem UK Lt d. (Nottingham UK) or Alexis
( Not t i ngharfstesyiet MG QEthe Nasmesqieiacting I97okR WASEaried: oid Witowi ng
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as coupl i npyrseagential washdsheitraDMFan@BOM. Ar&bﬂﬂaﬂcaE@tvmt@n veds ddirfiebilobfroc
was, carried out with  20% piperidine in DMF (Rathburn
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and DCYE AHARBLMF CReRtiddig! VARttBSrT 8Ebh&H)%4Ysed on the substitution of the
Rink-Amide-MBHA resin. The coupling reagent, Pybop, NMM and all amino acid
derivatives were dissolved in DMF (0.7 M, 4-fold excess based on the
substitution of the Rink-Amide-MBHA-resin) except for the amino acids Fmoc-
His(Trt)-OH and Fmoc-Phe-OH. These protected amino acid derivatives were
20 dissolved in N-methylpyrrolidone. All solvents used were of HPLC-grade quality.
The peptides were cleaved from the resin with simultaneous deprotection using
90% TFA at room temperature for 3 hours in the presence of 5% thioanisole,
2.5% water and 2.5% ethanedithiol as a scavenger of reactive cations
generated. The cleavage mixture was filtered and precipitated in ice-cold TBME.
25 The remaining resin was washed once with the cleavage reagent, filtered and
combined with the previous fractions. The precipitates were collected after
centrifugation, washed three times with ice-cold TBME and allowed to dry
overnight at room temperature. The crude peptides were dissolved in 15%

aqueous acetic acid and lyophilised for 2 days (-40°C, 6 mbar).

30 Purification and Characterisation ‘

The crude peptides were analysed by analytical LC-MS on a Quattro LC
Mass Spectrometer from Micromass with a Hewlett-Packard HPLC instrument,



after the synthesis of each peptide with a 4-fold excess of acetic acid
(0.7 nol ar, 15 Rathburn Chem cals, Wnterburn Scotl and) based on the
substi t utwornos2othe Ri nk- Am de- MBHA resin. The coupling PeagaBw/01#§bop,
NMWM and all amno acid derivatives were dissolved in DW (0.7 M 4-fold
excess based on the substitution of thé& Ri nk-Am de- MBHA-resin) except for
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anal ysi s ofwhich wetedenapitptédias 248snms eﬂihe'la”rgambt&ﬁasdo%e't&ﬁmléeéﬁd RHei fied
usi ng an Alltech Hypersil PEP reverse-phase col um, 100 A, C8, p (250 x

22 mm). The3AYRAUS Rasedptiicontaind- %509 are 8¥ni trepancln Tre gradlents and
15 flow rates are listed below. The percentage indicates the proportion of the

organic phase. 0% — 50% in 20 minutes, flow rate of 1 mL/min.
Larger Scale Synthesis of Linear SEQ ID NO. 2
SEQ ID NO. 2 was synthesised by an automated single solid-phase
approach (Applied Biosystems 433A peptide synthesiser) using the Fmoc-
20  Arg(Pbf)-p-alkoxybenzyl alcohol resin (0.59 mmol/g loading). Amino acids were
attached by Fmoc strategy ona0.25 mmol scale using Fastmoc™ chemistry with
a single coupling time of 21 minutes. The resin and the amino acid derivatives,
Fmoc-Ala-OH, Fmoc-Arg(Pbf)-OH, Fmoc-Asn(Trt)-OH, Fmoc-Asp(OtBu)-OH,
Fmoc-Cys(Trt)-OH (positions 9 and 23), Fmoc-Cys(Acm)-OH (positions 2 and
25  21), Fmoc-GIn(Trt)-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-
OH, Fmoc-Pro-OH, Fmoc-Ser(tBu)-OH, Fmoc-Thr(tBu)-OH and Fmoc-Tyr(tBu)-
OH, were purchased from Bachem AG, Bubendorf, Switzerland. Each amino
acid was added sequentially to the growing peptide chain from the C- to the N-
termini applying 0.45M 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium
30 hexafluorophosphate (HBTU)/1-hydroxybenzotriazole (HOBt) in DMF (Applied
Biosystems, Warrington, UK) and N,N-diisopropylethylamine (DIEA, Fisher
Chemicals, Loughborough, UK) as coupling reagents. Remaoval of the N-Fmoc



10 mi nutes. The anal ogues were greater than 95% pure using high performance
| i qui d chromat ography (LC-MS) and had the expected am no acid anal ysis.
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HPLC- gr ade 2@)aFmog-Cys(Acm) ( peptlcge 3 pOSItIOhS 2 and 21), Fmoc-GIn(Trt)-OH, Fmoc-
15  Glu(OtBu)-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-Pro-OH, Fmoc-
Ser(tBu)-OH, Fmoc-Thr(tBu)-OH and Fmoc-Tyr(tBu)-OH were purchased from
Bachem AG, Bubendorf, Switzerland. Each amino acid was added sequentially
to the growing peptide chain from the C- to the N- termini applying 2-(1H-
benzotriazol-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate (TBTU, Severn
20 Biotech Ltd, Kidderminster, UK) and N,N-diisopropylethylamine (DIEA, Fisher
Chemicals, Loughborough, UK) as coupling reagents. Removal of the N-Fmoc
protecting group was carried out with 20% piperidine (Romil, Cambridge, UK) in
N-methylpyrrolidone (NMP, M56 Chemicals, Runcorn, UK) followed by
sequential washes with NMP. The coupling reagent, TBTU (4-fold excess), was
25 dissolvedin DMF (Apollo Scientific, Stockport UK) and all amino acid derivatives
(4-fold excess) and DIEA (8-fold excess) in NMP. Automatic N-terminal
acetylation was carried out after synthesis (peptides 3) using an excess of a
capping mixture of acetic anhydride/lutidine/DMF/DCM (2:1:9:8). All solvents
used were of HPLC-grade quality. |
30 Synthesis of Linear Ac-SEQ ID NO. 2 - NH,
Ac-SEQ ID NO. 2 - NH, was synthesized using a semi-automated solid-
phase approach (Labortec AG SP4000 peptide synthesiser) using the tricyclic



Synthesis of Linear Ac-SEQ ID NO. 2 Ac-SEQ ID NO 2 was synthesized by an
automated nultiple solid-phase approach (Rainin Synphony nultiple peptide
synt hesi swp)o308i9mg) t he Frnoc- Ar g( Pbf)-p-al koxybenzyl al colrell/GRosion3760. 59
mol /g | oading). Am no acids were 10 attached by Fnoc strategy on a 0.2
nmmol scal e (peptides 3) using Fnoc cheistry with a single coupling tine
of 20 mnutes. The resin and the am no acid derivatives, Fnoc-Al a-OH,
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15  Fmoc protecting group was carried out with 20% piperidine (Romil, Cambridge,
UK) in DMF, followed by sequential washes with DMF and propan-2-ol. The
coupling reagent, TBTU, all amino acid derivatives (3-fold excess) and DIEA (6-
fold excess) were dissolved in DMF. N-terminal acetylation was carried out after
synthesis using an excess of a capping mixture of acetic
20 anhydride/lutidine/DMF/DCM (2:1:9:8). All solvents used were of HPLC-grade
quality.
Peptide cleavage
The peptides were cleaved from the resin with simultaneous deprotection
using 82.5% TFA at room temperature for 3 hours in the presence of 5%
25 thioanisole, 5% water, 2.5% ethanedithiol and 6% (w/v) phenol. The cleavage
mixture was filtered and precipitated in ice-cold diethyl ether. The remaining
resin was washed once with TFA, filtered, and combined with the previous
fractions. The precipitates were stored at 4°C overnight and were collected by
filtration, washed with ice-cold diethy! ether, and allowed to dry at room
30 temperature. The crude peptides were dissolved in TFA/acetonitrile/water and

lyophilized overnight (-50°C, 6 mbar).



strategy on a 4 mmmol scale using Fnoc chem stry with a single coupling time
of 60 mnutes. The conpletion of each coupling step was nonitored using
the Kai swoosodmuws test. Recouplings were perforned until paTrGRpanisze col our
test was 5 obtained. The resin and the am no acid derivatives, Fnoc-Al a-COH,
Frnoc- Arg(Pbf)-OH, Fnoc-Asn(Trt)-0OH, Fmdc-Asp(QBu)-0OH, Fnoc-Cys(Trt)-OH
(positions 9 and 23), Fnoc-Cys(Acm)-OH (positions 2 and 21), Fnoc-@n(Trt)-
OH, FnDc-GOhérﬁt)erﬁHtloﬁmbemﬂptlﬁesc-Lys(Boc) OH, Fnoc- Pro- OH,

Frnoc- Ser (t Bu) - OH. Fnoc- Thr (t Bu) - OH and Froc- Tyr (t Bu) - OH wer e pur chased 10
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di ssolved in DMF. N-term nal acetylation was carried out after synthesis
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in the presence of 5% 25 thioanisole, 5%water, 2.5% ethahedithi ol and 6%
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crude peptitles ommpldiions of ibe reaciien asst confiméad/ bmtféPL@ndampyngmmérz ed
overni gﬁo_t (écﬁgﬁbagoﬁ.b aﬁ%é pH of the solution was adjusted to 4 using 50% aqueous
acetic acid. The crude reaction mixture was stirred with Bio-Rex 70 weak cation-
exchange resin (BioRad, CA) overnight and packed into a glass column. After
thorough washing with water, the peptide was eluted using 50% aqueous acetic
acid and detected by TLC using ninhydrin. Ninhydrin positive fractions were
20 pooled and lyophilized. Crude material was purified via preparative reverse-
phase HPLC. The purified fractions were collected, combined and lyophilised.
The second disulphide bridge was formed via l,-oxidation between Cys(Acm)
protected residues. A solution of the peptide (5 mg/ml) in 10% aqueous TFA
was mixed vigorously with 8 equivalents of iodine. The course of the reaction
25 was followed using HPLC sampling. At completion of the reaction (usually after
0.5 h), the excess iodine was quenched using 1 M ascorbic acid. The reaction
mixture was diluted x 2 with eluent A, filtered through a 0.45um disposable filter
and purified directly via preparative reverse-phase HPLC. Therelevant fractions
were collected, evaporated, lyophilized and stored at 4°C.
30 Three peptides of the invention were obtained. They are referred to
below as EG 3287 (bicyclic form of SEQ ID NO. 2), EG3307 (bicyclic form of Ac-
SEQ ID NO. 2) and EG3315 (bicyclic form of Ac-SEQ ID NO. 2-NH,).



WO 03/082918 PCT/ GB03/01375 9 Characterization of crude peptides Peptides
were characterised by reverse-phase HPLC (G Ison) using an analytical C 18
col um (\Wyoae/o2p8d P54, 250 x 4.6mm 5 pmparticle size, amrdT/@30/07p0re
size) and a linear AB gradient of 0-100%for B over 40 min at a flow5 rate
of 1 m/min, where eluent A was 0.1 % TRW/ water and eluent B was 0.1 % TFA
in 60% CH3CN wat er . Mass was confirnmed using MALDI-Ms5, and Elinman's col our
test confirmed tﬁ@llguébfafme@tr@lwas perfemmeshor il pugfied pxatatiak epiidescerke.
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bet ween Cys Ac protected resi dues. A solution of the petlde ( /m)
in 10% aqu 2 W% 8 X%@fobl Got oM y ARBSF 8 %qmglial e'ﬁtlﬁe@fln) odiDR. The
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A filtered throu h a 0.45pm di sposable filter and purified directly via
pr epar at i védPH b‘Pfﬁs@anﬁe ﬁ%efl‘réhé’JQﬁHC‘FSr'%t)lQSri@ta' KDR (purchased

15 from Santa Cruz Inc.). Immunoreactive bands were visualised by
chemiluminescence using horseradish peroxidase-conjugated anti-rabbit IgG
and ECL reagent.

Reference may be made to the accompanying drawings. Briefly, Fig. 1
shows effects of cyclised VEGF Exon 7-derived peptides (100 uM) on |-

20 VEGF g5 binding to PAE/NP1 cells. In particular, it éhows inhibition of VEGF
radiolabelled ligand binding to porcine aortic endothelial cells (PAE) expressing
only Neuropilin-1 (NP-1) by EG 3287, and no effect of a number of other related
cyclic peptides. F9 and F10 refer to two fractions of the same peptide
preparation.

25 Fig. 2 shows specific, selective inhibition of '®|-VEGF,. binding to
PAE/NP-1 cells, but no effect on binding to cells expressing either only KDR
(PAE/KDR) or Fit-1 (PAE/FIt-1), the other two main VEGF receptors. EG3287
also inhibited radiolabelled VEGF binding to human umbilical vein endothelial
cells (HUVEC) which express NP-1, KDR and Fit-1 (Fig. 2), and inhibited VEGF-

30 induced KDR phosphorylation (Fig. 3).



were col |l ected, evaporated, |yophilized and stored at 4C. 30 Three peptides
of the invention were obtained. They are referred to below as EG 3287

(bi cycli cwbasfspiis SEQ | D NO. 2), EG3307 (bicyclic form of PEAF/GEBBE@IT® NO. 2)
and EG3315 (bicyclic formof Ac-SEQ ID NO 2-NH2). WO 03/082918

PCT/ GB03/ 01375 10 Full quality controllWwas performed on all purified
material. Peptides were shown to be greater than 95°rggure by HPLC | n t wo
buf fer systens (H'@MahdwsﬂEﬂtR)eptlAmEr(b?:%&ﬂ alsartmlpttedb( l&@(ﬁﬁr@d@?ﬂé

foll owi ng acid _hydrol ysis conflrrre | -
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test was use ence of free sul phydryl groups in

nonocycl i c gﬁ%i\% ﬁ%ﬁéé pep(?evdl?éﬁ KDR phosphoryl ation assay Cells were
pretreated with peptide at 10, 30 and 100 mMfor 15 mnutes followed by
treatment with 25ng/ml VEGF for 10 mnutes, and cells were 10 inmmediately
extracted by lysis buffer (64 MM Tris-HC, pH 6.8, 0.2 mM Na3vVQ&4, 2% SDS,
10% gl ycerol, 0.1 nM AEBSF, 5 ng/m |eupeptin). KDR phosphoryl ation was
determ ned by i mmunoblotting cell extracts with antibodies which recognise
ei ther KDR phosphoryl ated at Tyrosines 1054 and 1059 (purchased from
Oncogene Research Products Inc.) or total KDR (purchased 15 from Santa Cruz
Inc.). Inmunoreactive bands were visualised by chem | um nescence using

hor ser adi sh peroxi dase-conjugated anti-rabbit 1gG and ECL reagent.

Ref erence may be nmade to the acconpanying drawi ngs. Briefly, Fig. 1 shows
effects of cyclised VEGF Exon 7-derived peptides (100 pM on 1251 20
VEGF165 binding to PAE/NP1 cells. In particular, it shows inhibition of
VEGF radi ol abell ed |igand binding to porcine aortic endothelial cells (PAE)
expressing only Neuropilin-1 (NP-1) by EG 3287, and no effect of a nunber
of other related cyclic peptides. F9 and F10 refer to tw fractions of the
sanme peptide preparation.



25 Fig. 2 shows specific, selective inhibition of 1251-VEGF165 binding to
PAE/ NP-1 cells, but no effect on binding to cells expressing either only
KDR ( PABWKDRpsu8 FIt-1 (PAE/FIt-1), the other two nmai n VEGFGBGOMIOrS.
EG3287 al so inhibited radiol abell ed VEGF binding to human unbilical vein
endot helial cells (HUVEC) which expres&® NP-1, KDR and FIt-1 (Fig. 2), and
i nhi bited VEGF- 30 i nduced KDR phosphorylation (Fig. 3). WO 03/082918
PCT/ GBO3/ 03 7/AM9 1 Fig. 4 shows that peptide EG3287 al so inhibited binding
of radiolabelTed VEG- to the breast carcinona cell |ine MDA-MB-231, that
natural Iy éxpr es%@@Ptl%mvm-tme@é@BB@&WLs?%er\?@GF. WO 03/ 082918
PCT/ G(B03/ 01375 12 CLA : i ; RTEDRPRFO aci d sequence
SCKNTDSRCKARQLELNERT QTD(%@%R%‘B%%%EBE& eof Rt hat substantially
retai ns NP-o} sard@Een theraufthatisupstantiatiyetains NPl @ntaganisiagiviyi ineystieor di ng
to claim1, which has the given sequence, in bicyclic form 3. A peptide
accordi g tfermal aim 1 or claim2, for therapeutic use. 4. Use of a peptide
according tp claj . j R : ' jyeReErent
For sti mal 1 o EPouH afet Mo il 4 e B g e or
claim2, fagphhe manufacture of a nedicanment for the treatnent of
neur odegeneration. 6. Use of a peptide accordin oclaiml or claim2, for
fo for diereppLli

t he manuf ad ur e Apeptidewerersirgto eigim 1< Glaimd for dhgrapeUih 8sSpy .
4, Use of a peptide according to claim 1 or claim 2, for the manufacture of

10 a medicament for stimulating nerve repair.
5. Use of a peptide according to claim 1 or claim 2, for the manufacture of

a medicament for the treatment of neurodegeneration.
6. Use of a peptide according to claim 1 or claim 2, for the manufacture of

a medicament for use in anti-cancer therapy.



