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primary inflammatory signals''. Studies in ptx3” mice have shown that this
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assembly of a hyaluronic acid-rich extracellular matrix, to female fertility and to
innate immunity against diverse mlcroorganlsms1213 This is related, at least in
part, to the capacity of PTX3 to bind with high affinity the complement component
C1q, the extracellular matrix protein TSG6 and selected microorganisms,
activating complement activation and facilitating pathogen recognition by
macrophages and dendritic cells"™. Thus, PTX3 is a soluble pattern recognition
receptor with unique non-redundant functions in various pathophysiological

conditions’ 4.

Fibroblast growth factor-2 (FGF2) is a heparin-binding growth factor that induces
cell proliferation, chemotaxis, and protease production in cultured endothelial cells
by interacting with high affinity tyrosine-kinase receptors (FGFRs)". FGF2 induces
angiogenesis in vivo and modulates neovascularization during wound healing,
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innate i munity. The main object of the present invention is therefore a
FGF2- bi ndi ng pepti de of

20 DESCRIPTION OF THE INVENTION |
It has been found that retroviral transduced endothelial cells over-expressing the
PTX3N-terminal fragment (1-178) show reduced mitogenic activity in response to
FGF2. Purified recombinant PTX3(1-178) binds FGF2 and prevents PTX3/FGF2
interaction. Also, the monoclonal antibody mAb-MNB4, that recognizes the
25 PTX3(87§99) epitope, prevents FGF2/PTX3 interaction and abolishes the FGF2
antagonist activity of PTX3. Surprisingly the authors found that very short peptides
retain such activity and be useful as therapeutic drugs. Consistently, synthetic
peptides PTX3(82-110), PTX3(97-110), PTX3(97-107) and PTX3 (100-104) bind
FGF2 and inhibit the interaction of FGF2 with whole long PTX3 immobilized to a
30 BlAcore sensorchip, FGF2-dependent endothelial cell proliferation and
angiogenesis in vivo. Thus, the data allow to identify a very short FGF2-binding
domain in the N-terminal extension of PTX3 spanning the PTX3(97-110) region.
Synthetic peptides related to this sequence are able to bind FGF2 and to inhibit its




fornula |: 5R1-Al a-X1l-Pro-X2-Ala-R2 (1) wherein: X1 is an anino acid

__sel ected between Arg and Lys; X2 is an amno acid sel ected between Cys and
Thr; 10 R1 is either absent or consists of the am no acid sequence sel ected
fromSEQ ID NO 1 and SEQ ID NO 3; R2 is either absent or consists of the
-am no acid sequence sel ected from SEQ BD NO 2 and SEQID NO 4, with the
follow ng provisions: when RL is absent, also R2 is absent; Wneh Rl is the

am no acid seguence. of S | i f
SEQ | D NOP%2 AR Fisaq g Ve sben; dvgé'tbe%%%% SPPEES PR o an
anm no aci §marmitgpnce sel ected bet ween SEQ | D NGO 2 and SEQID NO 4; a

functional_derivatjyve, recurs =To
e oL ieeof v oAy By RIGTG Ly Pk by pepiie oo
pref er abl yothfa peptlde 20 consi sts of t he am no aC|d sequence sel ected

anong SEQ ID NO 5, SEQ ID NO S D NO,, 7.and SEQ I D NGO 10. A further
obj ect S5of the invention is a c&fﬁ'@ggé%mc%? ﬁ‘l@rﬁé pepti de conpri si ng the

wherein:
X, is an amino acid selected between Arg and Lys
X, is an amino acid selected between Cys and Thr;
10 R, is either absent or consists of the amino acid sequence selected from SEQ ID
NO: 1 and SEQ ID NO: 3; |
R, is either absent or consists of the amino acid sequence selected from SEQ ID
NO: 2 and SEQ ID NO: 4, with the following provisions:
when Ry is absent, also Rzis absent; when Ry is the amino acid sequence of SEQ
15 ID NO: 1, R;is the amino acid sequence of SEQ ID NO: 2; when Ry is the amino
acid sequence of SEQ ID NO: 3, Rzis an amino acid sequence selected between
SEQ ID NO: 2 and SEQ ID NO: 4; a functional derivative, a precursor or a
pharmaceutically acceptable salt thereof.
Preferably, X1 is Arg. More preferably Xzis Cys. Eben more preferably the peptide
20 consists of the amino acid sequence selected among SEQ ID NO: 5, SEQ ID NO:
6, SEQ ID NO: 7 and SEQ ID NO: 10. '
A further object of the invention is a conjugated chimeric peptide comprising the
peptide of formula | or functional derivatives thereof.
The term “"peptide” is ordinarily applied to a polypeptidic chain containing from 4 to
25 100 or more contiguous amino acids, usually from 5 to 20 contiguous amino acids.
The term “functional” defines a peptide showing FGF2-binding properties being
able to greatly diminish the biological activity of FGF2. The biological activity of
FGF2 includes mitogenic and angiogenic effects. In particular, the peptides of the
invention are able to inhibit the FGF2-induced proliferation of endothelial cells or
30 smooth muscle cells. _
The "precursors” are compounds which can be converted into the compounds of -
present invention by metabolic and enzymatic processing prior or after the
administration to the cells or to the body.



peptide of fornula I or functional derivatives thereof. The term "peptide"
_is ordi nari | y applied to a polypeptidic chain containing from4 to 25 100
"or nore conti guous am no acids, usually from5 to 20 conti guous am no
acids. The term "functional" defines a pepti de showi ng FGF2- bi ndi ng
‘properties being able to greatly dim nish the biological activity of FGF2.
The biological activity of FGF2 includes m togeni c and angi ogeni c effects.
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known met hpds, thS4eiLtdRAl §BlibY PPesent on the lateral chains of the amino acid moieties
or on the N-/or C-terminal groups according to known methods. Such derivatives
15  include for example esters or aliphatic amides of the carboxyl-groups and N-acyl
derivatives of free amino groups or O-acyl derivatives of free hydroxyl-groups and
ére formed with acyl-groups as for example alcanoyl- or aroyl-groups.
The present invention includes also peptidomimetics of the peptides already
disclosed, in which the nature of peptides has been chemically modified at the
20 level of amino acid side chains, amino acid chirality, and/or peptide backbone.
These alterations are intended to provide FGF2—binding agents having similar (if
not improved) therapeutic, diagnostic and/or pharmacokinetic properties.
For example, when the peptide is prone to cleavage by peptidases following
injection into the subject, replacement of a particularly sensitive peptide bond with
25 anon-cleavable péptide mimetic can provide a peptide more stable and thus more
functional as a therapeutic. Similarly, the replacement of an L-amino acid residue
is a standard way of rendering the peptide less sensitive to proteolysis, and finally
more similar to organic-compounds other than peptides. Also useful are amino-
terminal blocking groups such as t-butyloxycarbonyl, acetyl, succinyl,
* 30 methoxysuccinyl, suberyl, adipyl, azelayl, dansyl, benzyloxycarbonyl,
fluorenylmethoxycarbonyl,methoxyazelayl, methoxyadipy!, methoxysuberyl, and
2,4, -dinitrophenyl. Many other modifications providing increased efficacy,
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which can be routinely obtained and tested by one of ordinary skill in the art using
the teachings presented in the prior art and in the Examples of the present patent
application.
25  Another 6bject of the invention is a fused chimeric peptide comprising the_peptide
of formula (1) or functional derivatives thereof. The FGF2-binding peptides being
fusion and/or chimeric peptides comprise the amino acid sequence of the peptide
of Formula (1) or any of their mutants/derivatives as defined above, and an amino
acid seduence belonging to a protein sequence other‘ than PTX3, providing
30 additional properties without considerably impairing FGF2-binding activity.
Additional protein sequences which can be _compﬁsed in fusion and/or chimeric
proteins can be chosen amongst membrane-bound sequences, extracellular

regions of membrane-bound proteins, immunoglobulin constant regions,



DNA sequence (such as DNA shuffling, phage display/selection) or of am no
20 acids, from conputer-aided design studies, or any other known techni que
“suitable thereof, which afford a finite set of substantially correspondi ng
mut at ed peptides which can be routinely obtained and tested by one of
ordinary skill in the art using the teaBhings presented in the prior art
and in the Exanples of the present patent application. 25 Another object of
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20 which are chosen to be constitutively active or inducible in said cell. A cell line can
be then isolated to provide a stable cell line. In particular, whenever cells modified
to express the FGF2-binding agents of the invention- are directly used or
administered, preferred cells are human cells, normally expressing PTX3. When
the additional protein sequence, as in the case of the sequence of extracellular,

25 export signal, or signal-peptide containing proteins, allows the FGF2-binding
domain to be secreted in the extracellular space, the agent can be more easily
collected and purified from cultured cells in view of further processing or,
alternatively, the cells can be directly used or administered.

When the additional protein, as in the case of the sequence of membrane-bound

30 proteins, allows the immobilization of the FGF2-binding agent on the surface of the
cell, the agent can be less easily collected and purified from the cultured cells in

view of further processing but the cells can be directly used or administered



20 which,are chosen to be constitutively active or inducible in said cell.
A cell line can be then isolated to provide a stable cell line. In
“particular, whenever cells nodified to express the FG2-bi ndi ng agents of
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corresponding to t one of natural PTX3, possibly | g% ovin

pr oper t i esPTXBanddFGFDiwithi grgaies sfficasy Ué'ﬂthﬁ’@"ﬁW\W d@ﬁ'ﬁggﬁch@é‘?ﬂ'?ﬁ i ed
al so by méb@fﬁor‘ﬁ ufePIRUS T &gﬂfﬂs QéH@eC@é\&t@?%'o@be@K&pﬁ\%@éeﬁtﬂé or

structure equence of e peptides of the invention
© corres pondnwpepﬁde/mlmmtladt@sam tieffome of spathetic Trganiepdlemiesopr peptides

i nvent be used study t.h Wt h
gr eat etY &a%géﬁmﬂé @oﬁpﬁ'ﬂ?a‘?ﬁ' é‘%r{b:)rogﬁ %ﬁﬁgt ?rgéc ?mggﬁd@@g\/{g:e%n
conput er - aggﬁegh@dj amjalfmds te dre bﬂpehlpl of thirdling Fc@lb'@,l theii mseowdld thesptoede or
non- peptide m ITE'[I c,drugs .in t m of synthetic organic nol ecul es or

pept i des 185%85§ed &3gA 0'@”2'036[}?? Sacids long). Once that these conpounds

have been ?ﬁéeﬁ&%ﬁaesf&%@ rnvem%rp@aﬁbdee |rOfthé>lf6ﬂhrk§)‘ B&2, ccbdi]egaitessc& will
t hen be assessed usin or ani nal nodel s. égwgtl d s.of t

i nventi on cemplex with @ g@telfdpﬁﬂ@?f mgiaty \Méh'ﬁ'bﬁ}q}’gtéﬁ %@e QG poen S,
(St e 02 90lbelBeS ioth! haaregggmh?bagjr BRI SAGH st HoRliE GoasRNLualdilyl abel s

(e.g. biotin resceént or other t erapeutl c agents,
coval ent | ybbmumwmotnettheredlrmﬂy dr IUG'@UQ'? tae user eligAUPING agentstorc bnksrs. ng.

agents or n i ng
nol ecul es Q'ﬁa%(”ﬁ&f’w&@%%ﬁ %@ﬂ%ﬁ P & Be q‘:e?\ égéﬁilé mg%ro %P%%Pﬁésfgﬁﬁj c%Hg'bel S,
bi otin, cykedwiiic thgernt(sadicaatiye mrﬂmmment hmehqomnm cytpéonic pgedpt 9rugsi c
agents include chenot hey, apeut ents, 20 .taoxin 1y
active toxPho rﬁﬁ%‘i""é’?i‘ ag?ﬁ{ﬁga‘?% B?xé{jh?gerblﬁ Bﬂ}’gré%hgmoé@r}as St ¥ gméslnts
thereopg, @ixirik(é. @dbﬁ%@lfzyrhétld:él@tawee {oxireof b@ctéﬁ@ll fungal, poategr. ar[ﬁmaymfgm,cal ly
active toxins and fragnents thereof that can be used |ncI uds IEJht h%hl a A

chai n, nonBrl nfipageats |W8rq0(fhgﬁénlas rgeliogetive nisPioRer dkfn, dexX8PI0% ai n

(from Pseugﬂggrﬂéﬁceﬁl 5" HEHVROtKins Tdridl frafmeR®y therdbf itHatAcaRaba), useadprRide A 25
chai n, al pha-Sarcin eurites fordii proteins, dianthin proteins,

Phyt ol aca diphthariand phainenerbipding) activadragments @A@P@ﬁer'%ﬁﬁ'ﬂdl%ﬁt%ﬁ‘af‘antl a
i nhi bi tor, cﬁ%” C('{Hgfncf’égﬁé&norﬁsgggﬁgh%sg fricH Raélt?a?n n%ﬁ}\rﬁﬁ&{am IRb@eech A

mtogellln e tricothecenes. A
vari et g5 of chaiej oalphtamiemn,ar&leammsl dbtdii fprotenmae diandhiot ipseteists, Phytolaca

rlgg:qg?_onj u%%;[e?%aﬁerl O;;rg eins (Eﬁﬁ?pbﬁﬁ’lll %%h“ﬂﬂpzé)z%bmo(})&é& chatatie inhitor, ¥ and
curcin, crotin, Saponaria officinalis inhibitor, gelonin, mitogellin, restrictocin,
phenomycin, enomycin, and the tricothecenes. A variety of radionuclides are
available for the production of radioconjugated proteins. Examples include 2a2g;
30 1, ®In, %Y, and "*Re.
Useful conjugates or complexes can also be generated for improving the agents in
terms of drug delivery efficacy. For this purpose, the peptides of the invention can
be in the form of active conjugates or complex with molecules such as



Useful conjugates or conpl exes can al so be generated for inproving the
~agents in ternms of drug delivery efficacy. For this purpose, the peptides
‘of the invention can be in the formof active conjugates or conplex with
nol ecul es such as 8 pol yethyl ene glycol and other natural or synthetic
~polynmers (Harris JM and Chess RB, Nat Rev Drug Discov. (2003), 2(3):214-21;
Geenwald RB et al., Adv Drug Deliv Rev. (2003), 55(2):217-50; Pillai 0 and

(o pr esero ety oi¥eeDatd B rBhral G0 sngtht Aol s M it essrc

t he pr esent eptides as
di scl osed RBr ®iah RéwiDwiy Eliscolve (20403); 2¢8)i244+21nKereenivald RBpel ghehdv Brggcal |y,

an- atueousDRh Rean AR Sef212-90: By ) BARElRnERE v A B0 g s
used for t@%[@@()o@g“s?ﬁﬂmviﬁgﬁ bR athige dcaid Yrasart pihadhtibnvebetengdatebl e
pol ynmer noieties. Suitable

t er-sal ub ly i ncl ud | yet hyl 10
Yot & Petyeminghomedifiod, Petdes i 81scioepd Begnalrbky:nribe, PEci KBRG

ol y- (N v myl i - - d

D oo onal Ry gaihet TREy. e polifients WEECKaLORIS0 Habine Eniugate does
honopol ymenat, pracipiatepincy Baueans eryinmantnsucixasia Riysiegigarenvironment.

I t hyl at ed pol yol , I : LAY ¢ :
el 10l vee, Tos conkBRtedsBa i PararstiiiaiesiaheBbludiy SppepraiBdier, |
nol ecul ar ¥&LEBE pdlyMeT ahsieties Buitablea bater-Glyt)e Rolymetsuttichuge polyelbyiengl e,
5, 000, 12,000, 00 and 25 00 ' ' it
o sucth wadlarolsBESE rRBPPREI RE G arRle” gt SR AR SEP Ey BR TPl e
pepti des OBoI%h(?\I-R/I?\‘flﬁﬁ*rI'&iaoﬂé)jPEG?QJe)é?H mebidmettiosty PRG ePEGajropioheldehpde,he
N-term nus of said polypeptide noiety. PEG s one 20 sujtabl 8 %l%al gyl
oxi de. As B'ﬁ'ﬁulcplﬂgt“ﬂﬁltld%@,’b‘?ﬂ?éepeﬁgl%espmpy[%& prd&ohe RORERe V'% %an®be
dified wi . : , .
modi f1i e \3@6@9@%@%%@%@%@% pENAbAt peyoxydtiiledt ipolyolarte ke,

carried o | ati on reacti ons known in theI@?Hr%tp For

exanpl e, Pggpémat); opolydnylb@losbet ofemmy cellvless, | at | @ihet karbP basedn

al kyl afion _reacti W ' (o} I an

al ter nﬁ i VBOIXBISI[%%W?&% P?(ﬁ]ﬁﬁ%;ab ége %r @%@%W?mﬁﬁ@eﬁ@%?fcﬁsgﬁd PEG
in which agb@00j rdudiygirfox yexampieyi 500Qr t24000f 2(6RC0 hars! BEARO0r éprarjugatsy an
activated linker. Another object of the in i |s.represented by a

nucl ei ¢ acFalSRCOMRIFeA L EEe N SURR WS erbseo;glqu%ggwg#eﬁ'ghe i nvention, nucleic
aci ds hybr gdhmbRa ¥ tdhjidategkowprizecthei peptidesiof thedhwintioncrds ateolyaiigyl

degener at ed sequences. 30The invention al so jncludes. expressi vectars of
viral or pP&gfimoisty aitachas tonthg 69IF§"'E‘II%°E§BIde%‘§Y%?PS*IS’F @H %ﬁﬁ(éi'ﬁ °é‘%i d of

the i nyent oiLRdtoR/aMRbxRlel AsOhn FMlstaNEN, hehssitides! dfsthbrgrasémtr ineehtivnt h
such vectors and st'abl’e cell |ines derived . )
can be modified with PEG, a process known as "PEGylation.” PEGylation can be
carried out by any of the PEGylation reactions known in the art. For example,
PEGylation can be performed by an acylation reaction or by an alkylation reaction
with a reactive polyethylene glycol molecule. In an alternative approach,
25 conjugates are formed by condensing activated PEG, in which a terminal hydroxy
or amino group of PEG has been replaced by an activated linker.
Another object of the invention is represented by a nucleic acids encoding the
FGF2-binding peptides of the invention, nucleic acids hybridizing with the above
nucleic acids, nucleic acids having degenerated sequences.
30 The invention also includes expression vectors of viral or plasmid origin which
allows the expression of the nucleic acid of the invention and prokaryotic or

eukaryotic host cells transformed with such vectors and stable cell lines derived



t herefrom expressing the FG-2-bi ndi ng agent, which can be secreted or
_expressed on the nenbrane surface. Exanples are human B cells.
"FGF2- bi ndi ng peptides of the invention can be produced by nmethod wherein
the host cells above described, are cultured in-an appropriate culture
‘medi a and the 5FGF2-bi nding agent is co8l ected. The DNA sequence codi ng for
the peptides of the invention can be inserted and |igated into a suitable

vector. e_f.or . S8} r Al Shtl u Lot | tgqbl e
st cel | Rerieiy expleiSisE RhE PR HAGhg ] by, WARALEER LB Soctofud \dt
r econbi nanéxprestdddesthef membramesurfacenEaamptestare madani® celis.ei n can be

effected i aryotic |1s.(e..qg. yeasts, insec i lhg) or
prokar yot i %Gggv:(qlr@ng@enégg%gf &l?p'r“gﬁ?ﬁl%f’t Ea'%)PSr%'ﬁP%‘?FOb%M@ m;g@etb Eod
known i n thestaells GBBvE st éd) e dufudarar apppeiaatlitirefmediprardstheg t he
desired protein, an expression vector should also conprise specific

nucl eotd deF GEgdintiag agentiaichlleried.r anscri ptional and 15 transl ati onal
regul ator yTIixé'deAT@ESQ&Jé E%%H%tf@r %Q%%GWHW inVeRties Thhask Mseked andn such
P

a way as to permt dene expression oduction of the PI‘Qte_I n. First in
order for ligededjénte a sulieblervestarr Qnse, formeduthe e¥prpssier ¥e§Ia5yS ANtRUISHer

recogni zabl e b | ' rase binds and thus
initiates Wﬁ%a%‘é’f@?%ﬁﬁ%ﬁ%l%fr”l%?cg]c@ggmb@g?%%&eeogé%@' variety of such

pronot er s ErpressionVéfi aty Wwhrtke wietbmblirfaine peptides fof dhe rioverdiofsas anentionedwe ak
pronoters). For eukaryotjc .hosts I fferent transcript,

transl H i oh@ren %@htﬁ@ﬁﬁ(}tegéa&é’%égggﬁﬁﬁﬁ%@ @nﬁ?%é}gd',ns%tétpogﬁﬁ%rﬂg{?%ﬁntcﬁlés)nat ure
of the hosg PrBlkabyoﬁeseen@, g w@a%mmimbreadpr@sswm_eéctosumrnyaeetademm'»Wnus,
bovi ne papillomavirus, Siman 25 virus or the like, where the regulatory

signal s ar & the selcsan keiemiplayes: parti cul ar gene which has a high level of
expression Mh% %%Eaﬁl@e?f-ré(g;ﬁéﬁmé fhe Ueshb@® Jr6teRt Sary ekpressioheverpisio
t t gal 4 dene p

early pronoter, e yea onoter, etc. Transcri ptjonal

i ni tiati onshewdlaksoosgmpiispnepeciiiapudiectisel seaueacehreMaminolipnssirie! e on -
and acfivali . SO ' it a0, tefPinThe

DNA m)f cufraﬁ)%%w%ﬁli éatt% ﬁgf”ﬁiﬂaceﬁgP ;ﬁhéé&s]g)qg%%lg'«co |"i%tfor t"%gqﬁ?& e!inn of
t he invent seeh aswayssrtbegbrimitt genes expressioh ,andapiodyctiore ob g atatgini FiRleld

s K e R e
that have haggankhbll Yyt RARS polymReraby, tdiewhiohriheupelynidrdse diinde anel dutsed by
al so introducing one or npre nmarkers allowi ng for selection of host cells
cont ai ni ngintipiee s EANSCHRIYLRIAGESS- The marker nay al so provi de for
g?ohggggphh‘hé% 23 UMY OPsGchPRImotBisapiLde, WRRhSVEMRORith Eiffegant @ffididricids cs,
(strong and weak promoters). ‘
For eukaryotic hosts, different transcriptional and translational regulatory
sequences may be employed, depending on the nature of the host. They may be
derived form viral sources, such as adenovirus, bovine papilloma virus, Simian
25 virus or the like, where the regulatory signals are assdciated with a particular gene
which has a high level of expressidn. Examples are the TK promoter of the Herpes
_virus, the SV40 early promoter, the yeast gal4 gene promoter, etc. Transcriptional
initiation regulatory signals may be selected which allow for repression and
activation, so that expression of the genes can be modulated.
30 The DNA molecule comprising the nucleotide sequence coding for the protein of
the invention is inserted into vector (s), having the operably linked transcriptional
and trahslational regulatory signals, which is capable of integrating the desired

gene sequences into the host cell.



5 netal s,such as copper, or the like. The sel ectabl e marker gene can either
~be directly linked to the DNA gene sequences to be expressed, or introduced
‘into the same cell by co-transfection. Additional elenments of the vectors
may al so be useful for obtaining an optlnal pr.oduction of proteins of the
“invention, in particular for selecting18 particular cell 10 contai ni ng
plasmd or viral vector: the ease with which recipient cells, that contain
the vector ﬁ@%ep th&€ Ag0é Zt?éiena@.fébﬁﬁhr%%&f%ﬁnéaom ttheSiRtro@edeRi ONA ainl Bewhi ch
do not co aln e vector; the nuriber of copies of the vector, which are
desired i rseleged thycaisarmtmmtcmgannemem@r markers allewincafaresalestion efphestt o

"shuttle" t e vect or. C of f e S. t he
vector (s) Dﬁﬂnggﬁ% i'ge%gﬁt%if? %)eh%fe cTor%str%%@(t%F Sn%ﬁ gs%e rﬁé\gcrjée)[;gfed for
expr essi onpHatetréMdy tboastauxotreimcrfa;st bHOderresllstamde; et g. antikiplieso@rihgayyhost
cell by any of a varie ILta transformation, I on,
conj ugat i ometaly éPB'blaa?ngf‘?Rfsﬁ 8h th%ﬁ' Bt ﬁtﬁﬁoﬁ%‘?qt%ﬂe roafker gene’ cdf BAREFBE
phosphat e- gr&al hkéd tPthe DNA inddeHuehbe SRS beBxprissed, AiHibisoduned istonthy be
ei t her prokaryotic or eukar ic. Preferred are eukanyotic hosts, e. g.
mammal i an game sell byen-teans H monkey, nouse, and Chi nese Hanster Ovary
(CHO cel lﬁddlﬁ?ﬁﬁ%&fﬂ%ﬁﬁy oPEr%/VanROﬁ#a tél§8%@Db@ﬂﬂlﬁ'forr@ﬂ'afmrﬁ‘gﬂah%ﬁlrﬁél
protein nolecu udi ng correct or glycosylation at correct
sites. Al sprogeetidn obptateioarot dae myvemmonpmswa iewlas fort selertingp pertigylar cell

hodi figatio nc
ot at ol esCaRRDM lRRRR OriFe HEERY e its TR rebbid i COI it borkhh.
nunber of {easttatmapbe recmgrimdmﬂnd salected donpthesegecipiend tellshehigb slorrat

roteins in yea ni zes, | eader clLan an
gene pr oduE‘?’ﬁa'Q?\@‘es}é"c‘? d@%?#%eéf FRRIF? r@%ﬁ%‘\ﬁ%{f&sw @gn%%sggs'wg
pre-pepti dséduculaf)/kfotseraxﬁd]avhéthépdutst desirable tthebey axbleortd Sshuttlet thestecta! | s

are grown In a selective nedium which selects for the growth of
vect.or - conbeiweendiastrells of diffreBsIRESIES t he cl oned gene sequence (s) results

in ”‘6153“’65‘14‘6%,-\I o QEctBﬂgzN tSD'i\@@' JeiqbRéd TontddinBihe cOMbIRNE (ANt Been

provi des teachi ngs on o clone and produce reconbinant proteins using
vect ors anprepacicarfpot éxpressicukiiey AINA poR3trusts)| eays ken ‘ago%l!fr?é tMe] &8 in

the series_"A Pract I d r v s(" DNA
Gloning 5. “espide bifsePaE Ry, gba Vel of Suleble) el Sblotm iR
1996; "Pr otrensfethw ecm;ugat.pnmmoplasbﬂam mjectfcp;mahmn caigiumi ghesphate001) .
Exanpl es of c qﬂgiéa %"ﬂ heSl %{‘ech ol ogi es, which are nore indicated for
produci ng P& g %8¢ %he i nvention when they are in the form

of pepto deHokt gt mdyp bei embr pﬁokaaycﬂlcaﬂlewlamoas ePsyferréa ares eakaiydtigsis,phase
synt hesi s..

e. g. mammalian cells, such as human, monkey, mouse, and Chinese Hamster
Ovary (CHO) cells, because they provide post-translational modifications to
protein molecules, including correct folding or glycosyla'tion at correct sites. Also
yeast cells can carry out post-translational peptide modifications including
25 glycosylation. A number of recombinant DNA strategies exist which utilize strong
promoter sequences and high copy number of plasmids that can be utilized for
production of the desired proteins in yeast. Yeast recognizes leader sequences on
cloned mammalian gene products and secretes peptides bearing leader
sequences (i. e. , pre-peptides).
30 After the introduction of the vector(s), the host cells are grown in a selective
medium, which selects for the growth of vector-containing cells. Expression of the

cloned gene sequence (s) results in the production of the desired proteins.



10 As a gsolid phase synthesis, for exanple, the am no acid corresponding to
the Gtermnus of the peptide to be synthetized is bound to a support which
‘is insoluble in organic solvents, and by alternate repetition of reactions,
one wherein amno acids with their am no groups and side chain functional
groups protected with appropriate protddti ve groups are condensed one by
one in-order fromthe G 15 termnus to the N-term nus, and one where the
am no aci bound _t i.n .t he t ke t ] roups
of the pepipadcupls, g A" pRidsss ek bCHGDI e BRg Apfotdos)
manner . Saktembinaatpieihbesing vertdre dmdaPrekagotieloy Estkarstitinest pells; I88CR Boc

nmet hod and the Fnmc nethod, . dependi on the LYD& i : used.
Typi cal |y aEeGUEs Bt B8 F4iES G URe IR ARRIRSG G PhesEbg o Ty 120
(2- chl or gheRZYDRAYCRINIYZ! ExprBssién (Rystensiphessy1DNA Glohiag i MarBrialian
(benzyl), Froc (9-fluorenyl met hoxycar b"on1yI3 Mo . ion Techni "

(4, 4" - & melyssama. bEPGiy dtrotein Rxypression”, 1999."Protein Purification Techniques®,

(4- et hoxyé’oo’%, 6-trinet hyl benzenesul phonyl’), Trt (trityl), Tos(tosyl), Z
(benzyl oxycar 3‘onyl ) and C12-Bz1l (2, 6-dichlorobenzyl) for the am no_groups;
NC2 (it r ofxample®nef chemicab, syntiesio deghnelegies. hwhighr gfauieow: ddigdedyiof + or

t he guani din I ; : 5 ; ; ﬁ%j Vhrali ter
synt hesi s ngyﬂgggﬁéﬁ%ﬁgﬁgﬁﬁd%erﬁg f?{bés"a\ge;ngéﬁ g” toﬂ"téﬁ/eé‘rgelf1 gﬁg? EE:Tﬁén

r eacll;) ion aﬁgbtgj@tqrqjgpﬁﬁg ertdﬁe?,isaréis@gs phpse Synts?'lsjb andplqbidbpha&etflmm@mmi gn
may be carried wt rogen.fluoride or tri-. 0 . _aci
for th® BoRS ﬁe%%@&n“%osm%ﬁ?'srﬁ% ?’(‘ﬁm[’lﬁetn—en%@"}?egﬁgﬁ %gsﬁ%ﬁg&gﬁgb?ndl ng
agent s obt @Rkt the pepikd &be Bynetized Rnbald toyasbpsors whithisdhsalills ar e
finally subjected to one or nore steps o UI‘I{IC& jon. Purification can be

! ps_of .
carried oun QiganisysAvRNtSf andhdynaiterprie TeRBIHPT Bf reagtionsy P ydergin aming
convent i onal. s Pra6edus: e - Vol v r icABin RinkGbialt gloups, profectudainvtpr aphy,
12 el ect ro%h%?ev@ﬁ]s%fam&lgﬁﬁe& Egé %ﬁéaﬁgﬁ'g, HPLC (I—?ShpPeprrf or rm}?c% Li quid
Chr onat ogr aprepriatenprioteative coroup® age wongansashope yappeda Qréehfom the C-

wat er aget ol tri & bl YHEOR |2¥iRg dcfis BRHEIothBYESihigrat i on.
The iﬁnt{égﬁ?'quﬁgf)ﬂgég@b%ﬁ@/ﬁgéngreparbi%(riegﬁ 0 Iﬁtghe I§G32- bi ndi ng agents of
the 5 invgmetprotectiReigidupesf the emainaigraups, ofdbe peptidésats feleasedethe peplidRe
preparations which ar t l.east 1 9% preferably at |east 5% by dry wei ght
of the con&lﬁmb%t ye ef‘f?é’%ﬁﬂ\}ré 1% BN conpounds of the invention descri bed
above (progglid'phafieBymtdesis mehads are tngelynitssifiedrbybtheutBed rasthadrardi ibenent .

Pr ef er abl ti-d brought 1 t b | ¢ . angi
Vore. pr of SF AR, meida eepadna S o PR o Eiboa TPIEEReEe
acti vagd onypfiedthie 9T Yblpd ACTREILEER2. tHYEN NidbatdXyeaionbl)y thei-Zli se@e is

sel ected fPomtﬁe gr?lﬁ% consisting of arthritic disease, tynor Eastasi S,
di abetic remlbramazwyxyqasmnyé)siﬁy,-zgaQO@bemﬁma‘#ﬁa&hoaw,v Bzt &?Wng @S s or

tumor. Pr e[%g&@%ﬁy%%%@#g?p S ﬁib‘ﬁc@?@-tﬁrﬁ@m&ﬁﬁ b&RZHYRNAY, ‘ME JBGREMOXY-

car ci nons, I noi unor or neuroendocrine tunor. The conpounds
of the i nvesétimethyibenbenksatphoayl)pfb(tetyhs Toplesyilkl és(beazydaxicartasmp @ndds)

b ti-di i a itk Ml - yendent
or o 1T er ar ChEaRe S BIbIRFESH BEMRHAE dusldl NBIFRE) 8ho Pind {22 0. S8R,
e o o o P boan
to FGF2, adieshydroxyiarevrdr ABer ?@k?gF ﬁgg%g?ﬂéeci)@ﬁ&'%eént iﬁrséjbé%lteed)&oﬁ‘lenhi bi t
the FG-2- BB%&@@tim PbadiRhhh® tubout Hdai el isalid %ﬁhbért.OSuehirmEfphdmﬁir@

cells. Therefore t therapeutic potential of such nol ecHIe is the . '
prophyl axi seagtionanay bezraner with hydsegeneluaride,sr tth HRrAMENBRE SHIOYE 3te2 i s
benefi ci al for-qnéﬁolc%%tﬁ[)d,eértc?ﬁﬁhmfQ?tr@ BRod etrey.f or reducing the
popul ati on of cells at’ express FGR2. ) ] )
30 The FGF2-binding agents obtained by recombinant DNA or chemical synthesis
technologies are finally subjected to one or more steps of purification. Purification
can be carried out by any one of the methods known for this purpose, i, e. any

conventional procedure involving extraction, precipitation, chromatography,



The [FGF2; bi ndi ng peptides of the invention can be used as active
~ingredients in pharmaceutical conpositions for the prophylaxis and/or
‘treatment of diseases brought about by an altered angi ogenesis, in which
the altered angi ogenesis is provoked by an altered activation of FG-2.
Exanpl e of said diseases are: arthritid2 30 disease, tunor netastasis,

di abetic retinopathy, psoriasis, chronic inflammtion, arteriosclerosis or

tunor, in Wi the .f unor,i.s . & or xgjg@l, iqhapel ; n&quigoi d,
bone turrorélwg%&%g\.??%sé%dggrtlhﬁe "F %m%:ro ? ‘? ﬁeq‘l@ﬁ&gnﬁ lﬁgi %Hgggﬁft‘cségﬁ‘lﬂlﬂe
i nvent i on Chmnadtsgraphyusad be ased.vEhengiutioh esars bien cpriadrasing iac avater-
conpositions fqr. the 0 | axi s _and/or tr t | S oghat ed
w Uh uncortsepiate-Besl et homril ahBEFRd "L Proflny iREfeaRa® OThe,
muscul ar CalémionS Wdludiss (peified C?ierpiamtoh_énof ithis eHGFa-leindiag s gentsi bf dbeast i ¢
Sresponse, and the restenosis after angjoplastic. The present.invention
al so proovi in¥entisna Pt ed threradraiens ;s E‘?*’g‘r}h%@ﬁbr’?g‘ﬁrﬁg‘) ih‘%)ﬂéerpé"ﬁ%timsc\gﬁ'f:b
effective mbagﬁf 1 to)“,e?m%weatq}aétos%vbﬁdry QeifMnet thendmpstsurideadfi thes

|

t hereof and suita uent s “and/ or exci pi ents and/ or
adj uvant s. iphemtimceut i cal for the prophylaxis and/or treatnent of the

above- mentipned dis €S N m?&e Leal BRS bt Rie
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agent,  the rmaceutical conposition,c [ ated to
ca+ TiQel ?SO@L}% a&saltﬁﬂagiqﬂﬂ%”&??ek%g?p@ﬁe#@m% i %l%gsr?&ior | egtE ?o‘%s.
15Phar macegidveRéd b BRGRefddacivenomof therggowtiefaBlar FGR 21 Eveg rperstpretesaldy ¢ he
present invention include all_ conpositions wherei g)[fs%b_'c; conpound

cont ai ned the diserapdat s2lestey Epmethe FEPURLGAREISING, g di ﬁ%ﬁ%tlui?cfrecti ve
to achi even;elf'fsté'g?g,i Giabbiic Aafopaltye psBRysis, EffohRkeinflampiatidnpaaiterbscldiosis
I ca

phar maceut conpositions may contain suitable pharmaceutical acceptable
carriers, bitinayi Prefesabiothsctumisirds selegierifrana dhe; graupple SRIGPME FRIGNGT i on
to an img) (f | i.cal .ine) and eventually conprising
auxi | i iggar(cf’P éb@ﬁ%?@f}f\gg?g@@?g@ﬂ@gﬁgﬁ‘gt di | uents) which facilitate the
processi ngThé ddmepaidsvef thamiroeention i dascriped: @hoxe (Pretelsi Pieptides. bargasied

pharmaceutical . T har maceuti cal _¢ Lt : b _any
accept abl ecwo?ﬁéép%a%‘? u?ﬁ‘g aﬁeaesdgntg-gﬁg %%é .?g%@c'%@a@m %ﬁé@@%gﬁé%e use
of bi omat egipérdetn Prolifdratiomef bmbiastoor simugthdelscutarycellascivatrizatiorelinkeds er ent
techni ques and nodels to.validate a sgem fic.mgde of .adm,nistration, are

di scl osed thexqeseivaifibreblaglisdespense: 8RS rextenenis BERLAAALEHC t he i nvention to

| Mpr ovgg pengt & #haies & fabh thd FErd-Bihaing peptidesrofvbel idvertion, tcastedund. ta30 Any
accept ed node of 1 Ni i

adm ni stration can be used and deterrp' ned Ry H;g_s(g fki Il ed
in the art FGR®; agtecaminbibitatiaf REERr indese th%PeB@Wr\?a?q &R NHLhe G2 out es
such as .SUE%EEB%U@erdtBW@V SH&B&EeI&dIMI?Qﬁr%oth' musABLSN8! Therefore the
intraperitoneal; T'ntranasal, transdernal, oral, or buccal routes.
Par ent er al ttastapeutist pateintial ofirsush mplecule is the prophylaxis and/or treatment of
diseases in which an inhibition of FGF2 is beneficial. This latter effect can be also
25 used for reducing the population of cells that express FGF2.
The FGF2-binding peptides of the invention can be used as active ingredients in
pharmaceutical compositions for the prophylaxis and/or treatment of diseases
brought about by an altered angiogenesis, in which the altered angiogenesis is
provoked by an altered activation of FGF2. Example of said diseases are: arthritic
30 disease, tumor metastasis, diabetic retinopathy, psoriasis, chronic inflammation,
arteriosclerosis or tumor, in which the tumor is, for example, sarcoma, carcinoma,

carcinoid, bone tumor or neuroendocrine tumor.



14 hol us,injection or by gradual perfusion over time. Preparations for
_parenteral adm nistration include sterile aqueous or non-aqueous sol utions,
‘suspensions., and enul sions, which nay contain auxiliary agents or

exci pients known in the art, and can be prepared according to routine

“met hods. In addition, suspension of thd35 active conpounds as appropriate
oily injection suspensions may be adm ni stered. Suitable |ipophilic
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about 20 t.ﬁhgaan %%nqqg\t/erﬂ S nﬁrogmggonn{angw@rcdmﬁ&lﬁd}e cOMPIripINgNa .
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mlligrans ogram o ody wei ght. The conpounds of the present
i nvention mﬁynhwtm@mmlste@tlenlsto the patient intravenously in a

ohar mageut el RCSTRAALAERREHET cSHPRAT, MY GEoUifing Sabies S andar d

nmet hod |ver S can be used 9 delivery
vi a Ilposomen&mbnw imehigieaalecompositorswhereint amse:mpwndna&pp angd In i n

th t. 30 The f f th | |
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ati ent depends ‘upon many factors, inclu e. pat.e

E urface ar g@y %@éa'?'t ﬁétaﬁl??/ pharmageuties) aCHeR C?H'eg% %aﬁﬂi?%ﬁiéf’ﬁ‘&a?sex
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adm ni s concurrent references cited herein are ent II’?V\%
i ncor por at add leyenteady enwrlhlegeauxlharlﬁ%(llm, en@lplents stabilizers or diluents ich

facilitate the processing of the active compounds into preparations which can be
used pharmaceutical.
The pharmaceutical compositions may be formulated in any acceptable way to

25 meet the needs of the mode of administration. The use of biomaterials and other
polymers for drug delivery, as well the different techniques and models to validate
a specific mode of administration, are disclosed in literature. Modifications of the
compounds of the invention to improve penetration of the blood-brain barrier would
also be useful.

30 Any accepted mode of administration can be used and determined by those skilled
in the art. For example, administration may be by various parenteral routes such
as subcutaneoué. intravenous, intradermal, intramuscular, intraperitoneal,
intranasal, transdermal, oral, or buccal routes. Parenteral administration can be by



all data, tables, figures, and text presented in the cited references.
~Additionally, the 5 entire contents of the references cited within the
‘references cited herein are also entirely incorporated by reference.

Ref erence to known nethod steps, conventional nethod steps, known nethods
‘or conventional nethods is not in any W4y an adm ssion that any aspect,
description or enbodi nent of the present |nvent|on i s disclosed, taught or
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13-mer pept, S an the ent R;mané i ﬁ.] FaRYEFeON
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Fi gure 4 anpers FGF2/ PTX3 |nteractiQ é 'z coat eéj wells
Standard methods for intracellular delivery of peptldes an be used elivery
via liposomes. Such methods are well known to those of ordlnary_skrll in the art.
30 The formulations of this invention are useful for parenteral administration, such as
intravenous, subcutaneous, intramuscular, and intraperitoneal.
As well known in the medical arts, dosages for any one patient depends upon

many factors, including the patient's size, body surface area, age, the particular



20 were incubated with 22 nM bPTX3 in the absence or in the presence of
full length PTX3, mAb- M\B4, or mAb-16B5 (all at 220 nM. The anopunt of
"bPTX3 bound to i mmobilized FGF2 was then nmeasured and data were expressed
as percentage of binding neasured in the absence of any conpetitor. (B)
"GW373 cells were incubated with FGF2 (16.55 nM plus PTX3 (220 nM in the
absence or in the 25 presence of mAb- MNB4 or mAb-16B5 (both at 2.2 pM.
After 24 h Hde a iShdtions efdl
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absence or in the presence of PTX3 (220 nM or of the indicated PTX3
peptides (all at 66 pM. Data, expressed as percentage of the proliferation
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. The response he end injection
FGF2 (1.0 cell population doublings). In B and C, data are the mean  SD of 3

independent experiments in triplicate.

30 Figure 2. Inhibition 6f FGF2/PTX3 interaction by recombinant Nim-PTX3. (A)
Recombinant 6xHis-tagged NimPTX3 and Ci,-PTX3 were expressed and
purified from transformed E. coli cells (inset shows the silver staining of a SDS-
PAGE gel loaded with the purified proteins). Then, FGF2-coated wells were



and plotted as a function of the antagonist concentration. For each
_peptide, simlar results were obtained in 2-3 independent experiments.
"Figure 7. Anti-angiogenic activity of PTX3(82-110) peptide. Chicken enbryo
chorioal I antoi c nmenbrane (CAM inplanted at day 11 with al ginate beads
~5contai ning vehicle (a) or 16 pnoles F&2 in the absence (b) or in the
presence (c) of 3 nnoles of PTX3(82-110) were photographed at day 14.

hodh 021 < TREHLS Hitsothn Endin BYEYPNER PR i 2R s W o 43l ARk 36t hods

Chenmi cal s nornan atefession nufiBer 09 38) and PTX3
(accessi ormiputgiest 3HCs Ther elath2aaa)ntvafrpeoteimbessk tb inmpbilized FGhZawani nese

Synt het | ¢ ITReTPOIoRRE 6B Uopom Ul aciool eonbGhal SurPISs) Uifodhel .,
provi ded by, RFibeaA MatdRal andiNethods.! (B) IRSrE-bested aptlisdeerd toupatedowitiled by
21 POt dueimaaten & R (PRIRARCA & BiecRent phi HeLPReRtR o6R 1D B ort
code and her | S t hbppi espe 2}5}' it bf l X ﬁltﬁl
L3 Tonad SBERBARIAUE NPT RGP RO GECL R0, T amapt o oL e
N-t er mi nusbouReptd itamétilized G2 veap trere nBBGUIED RO data were expressed as
percentage of binding measured in the absence of any competitor. All data are the
mean t SD of 3 independent experiments in trip.licate.
10  Figure 3. PTX3 epitope mapping. (A) Full length PTX3, Niem-PTX3, and Cipy-
PTX3 (200 ng/lane) were analyzed by Western blotting using the monoclonal
antibodies mAb-MNB4 and mAb-16B5. (B) 128 overlapping 13-mer peptides
spanning the entire human PTX3 sequence were arrayed on cellulose membranes
by the SPOT-synthesis technique. Then, membranes were probed with mAb-
15 MNB4 (black bars) and mAb-16B5 (gray bars) antibodies and immunocomplexes
were quantified by densitometric analysis of the membranes. The amino acid
sequence of the PTX3 peptides recognized by the two antibodies are shown in
underlined italic in the single letter code.
Figure 4. mAb-MNB4 hampers FGF2/PTX3 interaction. (A) FGF2-coated wells
20 were incubated with 22 nM bPTX3 in the absence or in the presence of full length
PTX3, mAb-MNB4, or mAb-16B5 (all at 220 nM). The amount of bPTX3 bound to
immobilized FGF2 was then measured and data were expressed as percentage of
binding measured in the absence of any competitor. (B) GM7373 cells were
incubated with FGF2 (0.55 nM) plus PTX3 (220 nM) in the absence or in the
25 presence of mAb-MNB4 or mAb-16B5 (both at 2.2 pM); After 24 h, cells were
trypsinized and counted. Data are expressed as percentage of the proliferation
observed in GM7373 cells incubated with FGF2 only. All data are the mean + SD
of 3 independent experiments in triplicate.
Figure 5. Inhibition of FGF2/PTX3 interaction by synthetic PTX3 peptides. (A)

- 30 Schematic re.presentation of human PTX3 N-terminus and related synthetic PTX3
peptides. (B) Wells coated with the indicated PTX3 peptides (200 pg/well) were
added with FGF2 (80 nM) and the amount of FGF2 bound was evaluated. Data,
expressed as percentage of the amohnt of FGF2 bound to PTX3-coated wells, are
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the mean t SD of 3 independent experiments in triplicate. (C) Upper panel: FGF2
(0.8 uM) was injected over PTX3-coated or gelatin-coated BlAcore sensorchips.
Lower panel: sensogram overlay showing the binding of increasing amounts of
FGF2 (0.1, 0.5, 0.8, and 1.1 uM) to immobilized PTX3. The response (in RU,
5 Resonance Units) was recorded as a function of time. D) FGF2 (0.8 uM) was
injected over a PTX3-coated BlAcore sensorchip in the presence of increasing
concentrations of full length PTX3 (w) or synthetic peptides PTX3(82-110) (o),
scrambled PTX3(82-110) (), or PTX3(57-85) (m). The response was recorded at
the end of injection and plotted as a function of the antagonist concentration. For
10 each peptide, similar results were obtained in 2-3 independent experiments. (E)
GM7373 cells were incubated with FGF2 (0.55 nM) in the absence or in the
presence of PTX3 (220 nM) or of the indicated PTX3 peptides (all at 66 uM). Data,
expressed as percentage of the proliferation observed in GM7373 cells incubated

with FGF2 only, are the mean * SD of 3 independent experiments in triplicate. .
15 Figure 6. PTX3(97-110) peptide as a FGF2 antagonist. (A) Schematic
representation of PTX3(82-110) spanning peptides. (B) Wells coated with the
indicated PTX3 peptides (200 pg/well) were incubated with FGF2 (80 nM) and the
amount of bound FGF2 was evaluated. Data, expressed as percentage of the
amount of FGF2 bound to PTX3-coated wells, are the mean + SD of 3
20 independent experiments in triplicate. (C) FGF2 (0.8 uM) was injected over a
PTX3-coated BlAcore sénsbrchip in the presence of increasing concentrations of
PTX3(82-110) (e), PTX3(97-110) (o), PTX3(82-101) (w), or PTX3(82-96) (A). The
response was recorded at the end of injection and plotted as a function of the
- antagonist concentration. For each peptide, similar results were obtained in 2-3
25 independent experiments. (D) GM7373 cells were incubated with FGF2 (0.55 nM)
in the absence or in the presence of the indicated PTX3 peptides (all at 66 puM).
Data, expressed as percentage of the proliferation observed in GM7373 cells
incubated with FGF2 only, are the mean t SD of 3 independent experiments in
triplicate. (E) FGF2 (0.8 uM) was injected over a PTX3-coated BlAcore sensorchip
30 in the presence of increasing concentrations of PTX3(97-110) (), PTX3(100-110)
(@), PTX3(97-104) (A), or PTX3(97-107) ( W), PTX3(104-113) (@), PTX3(100-
113) (A), PTX3(100-104) (@) . The response was recorded at the end of injection



PTX3(82-101) RGELQRLREELGRLAESLAR 14 PTX3(97-110) ESLARPCAPGAPAE 5
. PTX3(97-104) ESLARPCA 15 PTX3(97-107) ESLARPCAPGA 6 PTX3(100-104) ARPCA 7
PTX3(100-110) ARPCAPGAPAE 16

18

and plotted as a function of the antagonist concentration. For each peptide, similar

results were obtained in 2-3 independent experiments.

Figure 7. Anti-angiogenic activity of PTX3(82-110) peptide. Chicken embryo

chorioallantoic membrane (CAM) implanted at day 11 with alginate beads
5 containing vehicle (a) or 16 pmoles FGF2 in the absence (b) or in the presence (c)

of 3 nmoles of PTX3(82-110) were photographed at day 14. Original magnification,

x 5.

EXAMPLES
10 Example 1
Materials and Methods
Chemicals
Human recombinant FGF2 (accession number 09038) and PTX3 (accession
number swiss-prot P26022) were expressed in E. coli and Chinese hamster ovary
15  cells, respectively, and purified as described '*'°. Synthetic human PTX3(31-60),
PTX3(57-85), and PTX3(107-132) peptides were provided'by Primm (Milan, Italy),
all the other peptides being provided by Tecnogen (Piana di Monteverna. Caserta,
ltaly) (HPLC purity 2 95%). For all peptides, amino acid sequence is shown in
Table 1 in the single letter code and numbering stars from the methionine residue
20 in position 1 in the PTX3 leader sequence.
Table 1. Synthetic peptides spanning the human PTX3 N-terminus.

Peptide Amino acid sequence SEQID NO:
PTX3(31-60) DNEIDNGLHPTEDPTPCDCGQEHSEWDKLF 8
PTX3(57-85) DKLFIMLENSQMRERMLLQATDDVLRGEL 9
PTX3(82-110) RGELQRLREELGRLAESLARPCAPGAPAE 10
Scrambled PTX3(82-110) | EGLRGELRGSREAELLRQAARAPACPLPE 11
PTX3(107-132) APAEARLTSALDELLQATRDAGRRLA 12
PTX3(82-96) RGELQRLREELGRLA 13

PTX3(82-101) RGELQRLREELGRLAESLAR 14
PTX3(97-1 10) ESLARPCAPGAPAE 5
PTX3(97-104) ESLARPCA 15
PTX3(97-107) ESLARPCAPGA

“PTX3(100-104) ARPCA
PTX3(100-110) ARPCAPGAPAE 16




19 PTX3(82-99) RGELQRLREELGRLAESL 1 PTX3(105-110) PGAPAE 2 PTX3(97-99) ESL
:3 PTX3(105-107) PGA 4 Rat nonocl onal antibodies)directed againgt pur?fied
human PTX3 were descri bed previously 10,20 (IMNB1 cat. Nunber ALX-804-463,
'M\B4 cat . Nunber ALX-804- 464, Al exis Biochemcals). 5Cell cultures Fetal
-bovine aortic endothelial GW373 cel1s2@ were grown in Eagle's MEM

containing 10%fetal calf serum (FCS). Human enbryoni c ki dney

(EcoPaCk2=ﬁ§;§?B—_g§):c-k'a'gT-n'g—cei S ORI REELGRI USK :
Technol odi_es ?‘-ﬂl t her shurg, REI:E;){_QE‘IF\M a'@| EF AnEgM; Q’ % FGS) V\BBI’ael kl,gt I’EOWmm‘“‘ !I n|= PZEIM'[ ( Life
AATX3099$10) T PGAPAE ' e

3

endot hel i
PTX3(97-99) ESL
PTX3(105-107) PGA

Rat monoclonal antibodies directed against purified human PTX3 were described
previously 192 (MNB1 cat. Number ALX-804-463, MNB4 cat. Number ALX-804-
464, Alexis Biochemicals). '
5 Cell cultures
Fetal bovine aortic endothelial GM7373 cells®! were grown in Eagle's MEM
containing 10% fetal calf serum (FCS). Human embryonic kidney (EcoPack2-293)
packaging cells (Clontech, CA, USA) were grown in DMEM (Life Technologies,
Gaithersburg, MD) containing 10% FCS. Balb/c murine aortic endofhelial 22106
10 cells (MAE cell.s) were obtained from R. Auerbach (University of Wisconsin,
Madison, W1) and grown in DMEM added with 10% FCS.
Retroviral infection '
The cDNAs encoding for human PTX3 and for the enhanced green fluorescent
- protein (EGFP) were obtained as described '’. The cDNAs encoding for the N-
15 terminal fragment PTX3(1-178) (Nem-PTX3) and the C-terminal fragment
PTX3(179-381) fused to the leader sequence for secretion PTX3(1-17) (sCiem-
PTX3) were generated from pLX-PTX3 ' by PCR and standard cloning
techniques. All cDNAs were cloned in the pBABE retroviral vector thus generating
pBABE-PTX3, pBABE-Niem-PTX3, PBABE-sCiem-PTX3, and pBABE-EGFP that
20 were used to transfect the EcoPack2-293 packaging cells in the presence of
Lipofectamin *’. Transduced celis were selected with puromycin (1 pg/ml, Sigma)
for 2 weeks. Clones with a viral titer higher than 10° cfu/mL were used for further
experimentation. Confluent cultures of MAE cells were then incubated for 24 hours
with the conditioned medium from pBABE-PTX3, pBABE-Nem-PTX3, pBABE-
25 sCem-PTX3, or pBABE-EGFP packaging cells in the presence of polybrene (8
pg/ml, Sigma). Infected cell populations were selected for 7 days with puromycin.
Observation of EGFP-infected cells by epifluorescence microscopy (Axiovert S100
microscope, x10/0.25; Zeiss, Gottingen, Germany) showed that retroviral infection
efficiency was higher than 80%. To assess the levels of transgene protein



10 cells (MAE cells) were obtained fromR Auerbach (University of
.Wsconsin, Mdison, W) and grown in DVEM added with 10% FCS. Retroviral
‘infection The cDNAs encoding for hunman PTX3 and for the enhanced green
;‘fl uorescent protein (EG-P) were obtained as described 17. The cDNAs
-encoding for the N 15 term nal fragne@0 PTX3(1-178) (Nterm PTX3) and the
C-termnal fragnment PTX3(179-381) fused to the | eader sequence for
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and st anda‘?’iﬁ’r%ﬁ(sb‘?ﬂ ﬁédgrgl%% ?de'sﬁ@éigq @@B\l&gﬁ&gtg&gﬂg&(gg&ﬂ n tHEe)J%%SAééLIIEmby PR
rgtA Ea Ew E:t alfreﬁag?_?(dgtibﬂiwgorgﬁégyel Then pEisiticPEd3megiBABEreNcellented; xJarified by

p -sCermF , an E- P t, 2 1 ' ]

EcoPack2- ZentifHaake). @”E%’Ptf%tegﬁ%ffﬁyq ﬁ?‘@g &%ﬁrrlcgqnu ?ﬁ'ﬂ'&@ 3‘&@@%‘“@%’%@@% sduced
cells vve_re1@a|[,|_eé]ihggts\_/wé@ prIbeds¢ Wedtdrmigétdnalysigne) for 2 weeks. C ones
with a viral titer higher than 106 cfu/nL were used for further

ﬁxperi @?teeilomlife@ﬁqmeﬁﬁa)cul tures of MAE cells were then incubated for 24
ours w : ' 2
hg%.lﬂ&&ﬁé?r%@é%f‘a%ﬁ@%%élw%M@Ep@ﬁ&ﬁne@@é%s&m%dﬁz%%éﬂy.IOBABE

(3 pol m | GNTSHB.orMME olianers bomtasindt-unlkinbes at 2080 GaIFIGm” o 280  h-
Ui overt TR GrpRepiy A 15 e S el oot e B O = P
retroviral gy4pf €S plus FGF2 (0.55 nM) in the absence or in the presence of different
10  antagonists. After 24 or 48 h, respectively, cells were trypsinized and counted in a
Burker chamber. |
E. coli expression and purification of recombinant 6xHis-tagged PTX3
fragments
Nem-PTX3 and Ciem-PTX3 cDNAs were amplified from pLX-PTX3 by PCR with
15  primers containing additional nucleotides '
PTX3-N: - .
(+) CACCGAGAACTCGGATGATTATGA 8 (SEQ ID 17);
(-) ITTAACCTGCCGGCAGCCAGCTCC (SEQ ID 18);
PTX3-C: |
20 (+) CACCTGTGAAACAGCTATTTTA (SEQID 19);
(-) TTATGAAACATACTGAGCTCC (SEQ ID 20).
These cDNAs were cloned into the pENTR TOPO vector (pENTR Directional
TOPO Cloning Kit, Invitrogen) and sequenced. By using the Gateway® technology
(Invitrogen), Niem-PTX3 and Ciem-PTX3 cDNAs from pENTR TOPO vector were
25  then cloned into the pDEST17 vector allowing the insertion of a 6xHis-tag at the C-
terminus of the recombinant proteins. E. coli BL21-Al cells (Invitrogen) were then
transformed with the two recombinant plasmids and grown at 37°C in LB medium
containing 100 pg/mL ampicillin. Recombinant protein expression was induced by
overnight incubation at 30°C in the presence of 0.2% L-arabinose. After induction,
30 celis were resuspended in binding b__uffer (20 mM sodium phosphate, 0.5 M NaCI,-
10 mM imidazole, pH 7.4) and lysed by sonication. Clarified supernatants were
filtered through a 0.45 pm filter and loaded onto a 3.0 ml HiTrap Immobilized Metal
Affinity Column (IMAC) (Amersham Biosciences) with Nickel for purification. The



ef ficiency was higher than 80% To assess the |levels of transgene protein
.20 expression and rel ease by infected cells, cell cultures were grown under
‘'serumfree conditions for 2 days. Then, conditioned nmedia were col | ect ed,
;c!arlfled by centrifugation, concentrated 10-fold using Centricon YM 10
‘filters (MIlipore), and 100 pl aliquo4 were probed by VWestern bl ot
analysis. 5 Cell proliferation assay Cell proliferation assay on
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ELISA microplates were incubated for 16 hours at 4°C with 100 pl/iwell of 100 mM

10 NaHCO,, pH 9.6 (coating buffer) containing FGF2 (270 nM) . Then, wells were

overcoated for 2 hours at room temperature with 5% dry milk in coating buffer.
Next, 100 pl alliquots of PBS containing full length PTX3, recombinant Nte,m-PTX3'
or Cierm-PTX3 (all at 44 nM) were incubated for 30 minutes at 37°C onto the FGF2-
coated wells. Then, wells were sequentially incubated for 1 hour at 37°C with a
15  rabbit polyclonal anti-PTX3 antibody (1:2000 dilution) that recognizes both PTX3
fragments with similar efficiency in Western blot and ELISA, an anti-rabbit
biotinylated antibody (1:2000), and 100 pi of streptavidin-horseredish peroxidase
(1:5000, Amersham) for 1 hour at room temperature. Then, 100 pl/well of the
chromogen substrate 2,29-azinobis(3-ethylbenzthiazolines'uIfonic acid) were
‘20 added. Absorbance values were read at 405 nm in an automatic ELISA reader. In
some experiments, 100-pl aliquots of PBS containing biotin-labeled PTX3 (bPTX3)
(22 nM) were incubated for 30 minutes at 37°C onto FGF2-coated wells with or
without competitors. Then, wells were washed, and the amount of bound bPTX3
was evaluated as described"’. Alternatively, synthetic PTX3 peptides were
25  immobilized on ELISA microplate wells (200 pg/well) as described above. Then,
FGF2 (80 nM) was added and FGF2 bound to immobilized pepﬁdes was assessed
by 1 hour incubation at 37°C with a rabbit polyclonal anti-FGF2 antibody (1:7000)
followed by immunocomplex detection as described above.
PTX3 epitope mapping
30 To identify the amino acid sequence of the epitopes binding to monoclonal anti-
PTX3 antibodies, 128 peptides were arrayed onto cellulose membranes by SPOT-
synthesis technology 2. The peptides were 13-amino acid long with a 3-amino
acid frameshift. Membranes were blocked with 2%- milk in Tween-TBS (MBS) for



(I'nvitrogen), Nterm PTX3 and Cterm PTX3 cDNAs from pENTR TOPO vector were
25 then cloned into the pDEST17 vector allowing the insertion of a

‘6xHi s-tag at the C term nus of the reconbinant proteins. E. coli BL21-Al
cells (Invitrogen) were then transforned with the two reconbi nant plasm ds
-and grown at 37C in LB nmedium containi2g 100 pg/nL anpicillin. Reconbi nant
protein expression was induced by overnight incubation at 30C in the
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control and for blank subtraction. Increasing concentrations of FGF2 with or
without synthetic PTX3 peptides were then injected_in dilution buffer (PBS plus
0.005% surfactant P20, 5.0 pg/mL CaCl, and MgCl2) over the PTX3 surface for 4
20 minutes (to allow their association with immobilized PTX3) and then washed until
dissociation was observed.
Chicken embryo chorioallantoic membrane (CAM) assay
Alginate beads (5 pl) containing vehicle or 16 pmoles of FGF2 with or without
synthetic PTX3 peptides were prepared as described > and placed on top of the
25  CAM of fertilized White Leghorn chicken eggs at day 11 of incubation (10 eggs per
experimental group). After 72 hours, blood vessels converging towards the implant
were counted by two observers in a double-blind fashion under a

stereomicroscope (STEMI-SR, x2/0.12; Zeiss).

30 Results
The N-terminal region of PTX3 binds FGF2
PTX3 protein is characterized by a C-terminal 203-amino acid domain (Ciem-
PTX3) that shares homology with the classic short-pentraxi'ns CRP and SAP and
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of F W or wthout synthetic PTX3 peptides were prepared as_descri bed
24 and pl aE6f2edependent prhiferation of endothelial GM7373 cells (Flgure 1C). As
anticipated, incubation of GM7373 cells with FGF2 in the presence of the
conditioned medium of Niem-PTX3-infected or PTX3-infected MAE cells caused a
significant inhibition of the mitogenic activity of the growth factor, whereas the
25 conditioned media of sCwem-PTX3-infected and EGFP-infected MAE cells were
ineffective (Figure 1C). None of the conditioned rhedia caused a significant
inhibition of GM7373 cell proliferation triggered by 10% FCS, thus confirming the
specificity of the effect. '
To confirm that the FGF2-antagonist activity of Nigm-PTX3 was due to its capacity'
30 to interact directly with the growth factor, N@m-PTXB was expressed and purified
from transformed E. coli cells as a recombinant 6xHis-tagged protein; purified
recombinant 6xHis-tagged Ciwem-PTX3 was used as a control (Figure 2A, inset).
When assessed for FGF2 interaction, full length PTX3 and the recombinant Niem-
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(Fi9 When tested for the capacity to affect FGF2/PTX3 interaction, mAb-MNB4, but not

mAb-16B5, prevents the capacity of bPTX3 to bind immobilized FGF2, similarto a
25 molar excess of free unlabeled PTX3 (Figure 4A). Accordingly, mAb-MNB4
abolishes the capacity of full length PTX3 to inhibit the mitogenic activity exerted
by FGF2 in endothelial GM7373 cells whereas mAb-16B5 is ineffective (Figure
4B). Thus, mAb-MNB4 recognizing the N-terminal PTX3(87-99) epitope
neutralizes FGF2/PTX3 interaction.
30 Synthetic Niom-PTX3-related peptides as FGF2 antagonists
To further define the FGF2-binding region in the N-terminal extension of PTX3, the
authors evaluated the FGF2-antagonist activity of the synthetic peptide PTX3(82-
110), that contains the PTX3(87-99) epitope recognized by the neutralizing mAb-



When assessed for FGF2 interaction, full length PTX3 and the reconbi nant
Ntenr 24 PTX3 fragnent showed the capacity to bind FGF2 i mobilized to
‘non-tissue culture plastic. No interaction was instead observed with
.reconbi nant Cterm PTX3 (Figure 2A). Accordingly, a 10 fol d-nolar excess of
-reconbi nant Ntem -PTX3 or of full |engt2® PTX3, but not of CtenT,-PTX3,
prevented the binding of biotinylated PTX3 5 (bPTX3) to i mobilized FG-2
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| constant (kon) of 0.2 x 103s™ M™, thus resulting in a Ky value equal to 0.3 x 100 M1,
On this basis, the four synthetic PTX3 peptides were assessed for their capacity to
20 sequester FGF2 in the mobile phase, thus preventing its interaction with the PTX3
sensorchip. As_shown in Figure 5D, PTX3(82-110) inhibits the binding of FGF2 to
the PTX3 surface in a dose-dependent manner with a potency 30 times lower than
that shown by free full length PTX3 (IDso equal to 1.0 pM and 30 pM for free PTX3
and PTX3(82-110) peptide, respectively). Under 'the same experimental
25 conditions, no inhibitory effect was instead exerted by PTX3(31-60), PTX3(57-85),
and PTX3(107-132) peptides (Figure 5D and other collected data). Also, a
scrambled synthetic peptide with amino écid composition equal to PTX3(82-110)
[sPTX3(82-110), Table 1] showed a limited inhibitory effect (IDso > 3000 pM)
(Figure 5D), thus indicating that the primary amino acid sequence in PTX3(82-110)

30 is of importance for FGF2 interaction.
The capacity of PTX3(82-110) peptide to bind FGF2 prompted the authors to
assess its ability to act as a FGF2-antagonist. When tested on endothelial
GM7373 cells, both full length PTX3 and PTX3(82-110) inhibit the mitogenic



25 MNB4 (see above), together with three distinct synthetic peptides
_PTX3(31- 60), PTX3(57-85), and PTX3(107-132) partially spanning the

"Nterm PTX3 amino acid sequence (Figure 5A). In a first set of experiments,
_the four synthetic PTX3 fragments were assessed for 5 their capacity to
“interact with FGF2 in a solid phase bi 28i ng assay. As shown in Figure 5B,
free FG-2 binds to PTX3(82-110) immobilized onto non-tissue culture plastic
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6D).
To further investigate the minimal linear FGF2-binding sequence spanning the

25 peptide PTX3(97-110), the authors analysed the binding of the following shorter
peptides to FGF2 by measuring its interaction with PTX3 immobilized to a BlAcore
sensorchip: PTX3(97-107), PTX3(97-104), PTX3(100-104) and PTX3(100-110),
(Figure 6E). Peptides PTX3(97-107) and PTX3(100-104) showed a significant
binding to FGF2. In contrast peptides PTX3(97-104) and PTX3(100-110) did not

30 prevent the binding of free FGF2 to PTX3 immobilized to a BlAcore sensorchip.
(Figure 6E). Thus, PTX3(100-104) appears to represent the minimal linear FGF2-
binding amino acid sequence in the N-terminal extension of PTX3. Accordingly,
PTX3(100-104) inhibits FGF2-induced endothelial cell proliferation'.



Taken together, the above data indicate that the |linear am no acid sequence
- 82- 110 in the N-term nal extension of PTX3 plays an inportant role in FGF2
10 interaction. In the attenpt to identify a minimal |inear FG2-binding
~sequence, three overlapping synthetic peptides PTX3(82-96), PTX3(82-101),
“and PTX3(97- 110) spanning the entire RYTX3(82-110) sequence (Figure 6A and
Table 1) were evaluated for the capacity to interact with FG2 in a solid
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i denti by t FeSFEInMEhdetidlial telsalii) sespmetinant Niem-PTX3, but not Ciem-PTX3, binds to
immobilized FGF2 and inhibits PTX3/FGF2 interaction; iv) the monoclonal
antibody mAb-MNB4, mapping the linear epitope PTX3(87-99), prevents
FGF2/PTX3 interaction and abolishes the FGF2 antagonist activity of PTX3 in
endothelial cells; v) the synthetic peptide PTX3(82-110) and the shorter peptides
30 PTX3(97;110), PTX3(97-107) and PTX3(100-104), but not other peptides based
on different regions of the PTX3 N-terminus, prevent FGF2/PTX3 interaction by
binding FGF2, thus inhibiting FGF2-dependent endothelial cell proliferation in vitro

and angiogenesis in vivo.



20 RTX3(97-110) as responsible for this interaction. These conclusions are
_based on the follow ng experinental evidences: i) the short-pentraxins CRP
"and SAP are inefficient FG-2 bindersl7 despite their sequence honol ogy with
the PTX3 Ctermnus?; ii) retroviral transduction of the N-term nal fragnent
“PTX3(1-178) (Ntem - PTX3), but not of £8ternrPTX3, inhibits the nmitogenic
activity exerted by exogenous 25 FGF2 in endothelial cells; iii)
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IDNG 1, R2is the amino acid sequence of SEQ ID NO 2; when Rl is the
~amno acid sequence of SEQID NO 3, R2 is an amno acid sequence sel ected
‘between 15 SEQ ID NO 2 and SEQ ID NO 4; a functional derivative, a
_precursor or a pharmaceutically acceptable salt thereof. 2.The peptide
-according to claim1, wherein X is Ar@3 3.The peptide according to claim1l
or 2, wherein X2 is Cys. 4.The peptide according to any preceding claim '

whi ch consjs f the amino 20 aci d sequence selected anong SEQ ID NO 5
SEQ I D !\oé MFQ IDNO 7 and SEQ ID NG 10. 5. A fused chineric peptide
conpri si ng .t he pPEEFRdRnding beptide offetmdierli vati ves thereof according to any

of previous clains. 6. The fus i | cpept pLde according to claimb
wherein the fused am no acid 2?@%@&%@'6@?&1& to a protei n sequence
ot her than human PTX3 sel ected fromthgngr oup of: nmenbrane-bound proteins,

extracel lular regions of nenbrane-bound proteins, inmmnoglobulin constant
regi on$, muheremeri zati on dommins, extracellular proteins, signal

pepti de- c&atcl !aﬂié?ﬂingl%g%f%é(]écteg)ﬁgﬂgéerlsb\ dgﬁqt ai ni ng proteins. 7. A

conj ugat e Imeric ' e conpri sing e peptide or functional
deri vat i veX, is@nhemiaofacatsaected petweamPywangrBvi ous clains. 8. A nucleic

acid nol ecyl e encoding .the ' r . functl: ' ' f
accor di ng TS\ 961a'b§€'é ro(ﬁ?s%%gt%fdjﬁg‘% %&Hﬁyﬁlgg%?%@éwg@%bt}éﬁzr&a g/Ee@rlchl eic
acid, or inot4dEHnaBEQIBdeDesat ed sequence thereof. 34 9. An expression
vector conprising the nucleic '

e R e LR A
The host cqb 2a4@OSEQND NO: &) wtinkdonbeingipiovisiensept i de is secreted or
expressed on the nmenbrane surface of the cell,
when Ry is absent, also Rzis absent; when Ry is the amino acid sequence of SEQ
ID NO: 1, R;is the amino acid sequence of SEQ ID NO: 2; when Ry is the amino
acid sequence of SEQ ID NO: 3, Rgzis an amino acid sequence selected between
15 SEQ ID NO: 2 and SEQ ID NO: 4; a functional derivative, a precursor or a
pharmaceutically acceptable salt thereof.
2. The peptide according to claim 1, wherein X1 is Arg.
3. The peptide according to claim 1 or 2, wherein Xz is Cys.
4. The peptide according to any preceding claim, which consists of the amino
20 acid sequence selected among SEQ ID NO: 5 SEQ ID NO: 6, SEQ 1D NO: 7 and
SEQ ID NO: 10. '
5. A fused chimeric peptide comprising the peptide or functional derivatives thereof
~ according to any of previous claims.
6. The fused chimeric peptide according to claim 5 wherein the fused amino acid
25 sequence belongs to a protein sequence other than human PTX3 selected from
the group of: membrane-bound proteins, extracellular regions of membrane-bound
proteins, immunoglobulin constant regions, multimerization domains, extraceliular
proteins, signal peptide-containing proteins, export signal-containing proteins.
7. A conjugated chimeric peptide comprising the peptide or functional derivatives
30 thereof according to any of previous claims.
8. A nucleic acid molecule encoding the peptide or functional derivatives thereof
according to any of previous claims, or hydridizing with the above nucleic acid, or

including a degenerated sequence thereof.



512.« A peptide of claims 1 to 7 for use as a nedicanent. 13. A peptide of
.claims 1 to 7 for use as an anti-disease, brought about by an altered

‘angi ogenesis. 14, The peptide of claim13 in which the altered

~angi ogenesi s is provoked by an altered activation of the growmh factor
FGF2. 1015. The peptide of claim 13 or 3%4 in which the disease is sel ected
fromthe group consisting of arthritic disease, tunor netastasis, diabetic

reti nopat hy, Lasi LG 0N - ; £ arOT
R i g BTN
of : sar conH). A hosticet tnsfoamed wihdhelexpeessiomorectar assardithtod@imh8. t unor .

1517. A pepti of claims 1 to 7 for_ .us anti -[dL.s a ' i th
uncontr ol Iﬁj g@ﬂﬁgpﬁldgﬁ?orﬂwgl fq ectlao{'b!'i gﬂa@F ﬁﬁbrtggl ggqi@eo?g%%ﬁodr%\eﬁscul ar
cell's, cicaigregaddd stthel MmBrare sureesiftiee Eélbr obl astic response, and
restenosis after angioplastic. A phar gaceut I cal conposition conprising

_ , 18,
a t her &peul2-chpeptide ofcdaimse! tonhIfuUsEraSHDEHBMEM: or functional derivati ves

thereof acggr i@ﬁh@_éWaiﬁ#s ¢!18i TSorlude @R0ar? @Rtlidisdse stolgenaboutnsy an
exci pi ents and/’or adjuvants.
altered angiogenesis.
14. The peptide of claim 13 in which the altered angiogenesis is provoked by an
altered activation of the growth factor FGF2.

10  15. The peptide of claim 13 or 14 in which the disease is selected from the group
consisting of arthritic disease, tumor metastasis, diabetic retinopathy, psoriasis,
chronic inflammation, arteriosclerosis or tumor. . |
16. The peptide of claim 15 in which the tumor is selected from the group of:
sarcoma, carcinoma, carcinoid, bone tumor or neuroendocrine tumor.

. 15 17. A peptide of claims 1 to 7 for use as anti-disease associated with uncontrolled
FGF2-dependent proliferation of fibroblasts or smooth muscular cells, cicatrization
linked to excessive fibroblastic response, and restenosis after angioplastic.

18. A pharmaceutical composition comprising a therapeutically effective amount of
the peptide or functional derivatives thereof according to any of claims 1-7 and

20 suitable diluents and/or excipients and/or adjuvants.



