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(SMRy) giving rise to three structurally related peptides which are selectively

matured from the precursor in vivo by cleavage at multibasic sites by a paired
basic amino acid-converting enzyme (Rougeot et al., 1994).

20 In an approach of post-genomic and physiomic, it was established the
molecular and functional bases providing evidence for the existence in mammals
of a hormonal messenger of the intercellular communication, i.e., the final mature
peptide generated from SMRy pre-prohormone: SMR1-Pentapeptide, named
today Sialorphin (of sequence QHNPR). Hence, sialorphin is an exocrine and

25 endocrine peptide-signal, whose expression is under activational androgenic
regulation and secretion is evoked under adrenergic-mediated response to
environmental stress, in male rat (Rougeot et al., 1997).

The fact that, in sexually mature male rat, the androgen-regulated
sialorphin is acutely secreted in response to environmental acute stress, led to

30 postulate that this signaling mediator might play a role in some physiological and
behavioral integration linked to the reproduction. Thus the same authors
investigated the effects induced by sialorphin on the male sexual behavior

pattern, which included frequency and latency of mounts, intromissions and
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the sial orphin: 0. .. Sialorphin, is the fjr si ol ogi cal i nhibitor
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al ., 2003 cﬁ%)%?é&és% %@;dggﬁg@m@ﬁt HinéfaPldrifitfhdeinla Bdfahhan animal bddyP i s

| ocat ed at u ells in nervous and system c tissues, where it
pl ays an inportant function as an ectoenzyne catal yzing the post-secretory
processi ng or netabolismof a nunber of neuropeptides and regulatory WO
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molecule to which sialorphin binds in vivo is the membrane-anchored
metalloecto-endopeptidase, NEP (Neutral Endopeptidase; Neprilysin EC
3.4.24.11), or enkephalinase (Rougeot et al., 2003). Moreover, sialorphin was
shown to be a physiological antagonist of the NEP activity ex vivo; and the direct
25 interaction of NEP and sialorphin assessed in an in vitro assay using soluble
purified renal NEP and artificial fluorogenic DGNPA (Dansyl-Gly-(pNO2)Phe-
RAla) as substrate provided direct evidence that sialorphin inhibited NEP activity
(IC 50 of the sialorphin: 0.6 uM). Sialorphin, is the first physiological inhibitor of
the NEP-enkephalinase activity identified to date in rodent (Rougeot et al., 2003
30 and European patent application EP 1 216 707).
NEP is located at the surface of cells in nervous and systemic tissues,
where it plays an important function as an ectoenzyme catalyzing the post-

secretory processing or metabolism of a number of neuropeptides and regulatory



5 Their physiological inportance and the critical role of NEP ectoenzyne in
nodul ating their functional potency nake it inportant to investigate and
know t heiwoposssiobise pr ot ecti on by endogenous i nhi bit orspcirmBmosi000700
physi ol ogi cal as well as a physi opat hol ogi cal and therapeutic point of
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enkephal i rend renal NEP from breaklng down its two physiologically relevant substrates,
Substance P and Met-enkephalin in vifro. Sialorphin inhibited the breakdown of
substance P with an IC50 of 0.4-1 uM and behaved as a competitive inhibitor of
the membrane-bound NEP that originates from nervous tissues (spinal cord) or
15 from systemically tissues (kidney,‘ bone, tooth, placenta, prostate, GSM,
intestine). In vivo, intravenous sialorphin elicited potent antinociceptive responses
in two behavioral rat models of injury-induced acute and tonic pain, the pin-pain
test (mechanical algesia) and formalin test (chemical algesia). The analgesia
induced by sialorphin required the activation of p- and &-opioid receptors,
20 consistent with the involvement of endogenous opioid receptors in
enkephalinergic transmission. Indeed, these receptors are involved in the
transmission of the endogenous opioidergic signals such as the enkephalins
which are inactivated by NEP and the aminopeptidase APN, and also of the
exogenous opiate, the morphine which interacts mainly with the p-opioid
25 receptor. It was concluded that the sialorphin protects endogenous enkephalins
released following nociceptive stimuli by inhibiting ecto-enkephalinases, in vivo,
and thus potentialises their analgesic effect. Otherwise, the endogenous opioid
system, in particular &-opioid-mediated pathway, has also been linked to the
etiology of depressive behavior; for instance using a model of analysis of
30 behavioral despair (forced swim test), the authors showed that sialorphin displays
a significative antidepressant activity in male rat. Sialorphin is the first natural
systemically active regulator of NEP activity identified to date in mammals.

Furthermore, evidence was provided that it is a new physiological modulator of
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rat sial orgifaractenisticsrai itsStasgetispand dss at ¢enssguencddatmpreefientiee drasgiaml
system Calih%’eg?gtﬁ\}ev%ofn%go%l \%\% Considering these observations, from a functional as
well as physiopathological and therapeutic point of view, the biological
20 importance of the functions regulated by the rat sialorphin makes it crucial to
investigate and identify the endogenous functional homologous of rat sialorphin in

human.

Sialorphin is the only identified physiological systemically active regulator

of the membrane-bound enkephalinase activity in mammals. This raises the

25 question of the existence of such endogenous NEP-ectopeptidase inhibitor in
human saliva and blood. No immunoreactive QHNPR peptide (sialorphin) was
detected in male human saliva using highly sensitive and specific
radioimmunoassay (Rougeot et al., 1994). However, bibliographical data let
suppose the presence of low molecular weight substances (s 3000 Da), inhibiting

30 the NEP ectopeptidase activity in human, notably in the human saliva. Although
this(ese) salivary component(s) was(were) not biochemically characterized, a

gender-related difference was observed in the salivary production of this(ese)
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f unct i onal intwmanhsevgrabgesesiof this BNy, gemngwpichdthree aveiepeharacterized,

i.e., the genes hPB, hPBI and BPLP which are clustered in the same
chromosome region, q13-21 of Chromosome 4 (Isemura, 2000) (Isemura and
20 Saitoh, 1997) (Dickinson and Thiesse, 1996).

The inventors have now identified a new peptide that is considered as the
functional human homologous of the SMR1-pentapeptide sialorphin.

The numerous data collected by the inventors support that the new

25 peptide, of sequence QRFSR, derives from the BPLP protein ("Basic Prolin-rich
Lacrimal Protein").

The human gene BPLP codes for a polypeptide sequence of 201 amino-
acids (with the potential signal peptide of secretion) predicted from the cDNA
cloned and characterized by Dickinson and al. (Dickinson and Thiesse, 1996).

30 The gene BPLP is expressed in human lacrimal and submandibular glands. In the
annexed sequence listing; SEQ ID No. 1 shows the cDNA sequence coding for
BPLP, and SEQ ID No. 2 shows the BPLP aminoacid sequence.
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and mimetics thereof, useful to potentialise the effects of neuroendocrine peptide
messengers which control the nociceptive transmission (e.g. enkephalins), the

20 well-being and/or the homeostatic exchanges of Na/Pi/Ca/H,O mainly (e.g.
natriuretic peptides).

The present invention is also drawn to polynucleotides coding for said
peptides and peptide derivatives as well as to antibodies directed against said
peptides and peptide derivatives thereof.

25 Furthermore, the present invention is drawn to diagnostic and therapeutic
uses of human BPLP protein, human BPLP protein-derived peptides, and
peptides derivatives and mimetics thereof, as well as diagnostic and therapeutic
uses of polynucleotides coding for human BPLP protein, human BPLP protein-
derived peptides and peptides derivatives thereof and of antibodies directed

30 against human BPLP protein, human BPLP protein-derived peptides and peptide
derivative thereof.

It should be understood that the peptides, proteins, or nucleic acids of the

invention are in isolated or purified form.
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used herein preferably neans at % b nore 5 preferably at

| east 85 98M wtm@ferwv@&%?t%% by W‘th at b!%@algeoﬁ%cak%v@ﬁ thatsandqd
most  pr ef e{gﬁglé're?s eggﬁtsﬁ\ngﬁso'f%%\ﬂt”‘gg'“gﬁﬁﬁeo@fn@ éﬂ:&‘}ﬁ:‘i Fitlg Ié@]l@% eﬂ o&@f

sane type dre pr SO pur| el c aC|
whi ch encoalgrarticylar polypeptide atfgre it ial auclefeasidt motecule lvehich aszlsdbetairﬂalhy e

whi ch bstantially f f oth d | that d t
oncode ¢ holiesist GMeT NGB RGdanolea s Eabio o Endanedhs Uit HYRRR S8y
addi ti qpal Basesy Ctﬁ?'?ﬂbl%hl%s :élpﬁ&u&‘ SBFHe Q&&@Bﬁér Dasdey oPhd ;%tm.cha&ac

characterlstlcs of tThe conposition. Peptid or purposes o e I nvention,
a "pept i defiotidelateniouslydffect tnpbasie dhafackeridiickicidlae campagitionh. ani no aci d

resi dues connected to each other in the linear array by peptide bonds. Such
| i near array nmay optionally be cyclic, i.e., the ends of the |inear peptide
or the side chains of amno acids w tpéﬂigé@ pepti de may be joined, e.g.,
by a chem cal bond. Such peptides according to the invention may include
from about thr eléon pugimses @loheainvaotiert alspeptids eisadlmolecule atwprised taf about
100 20 am no aci d nost. referab fro abou&11 3t . 8 oult 50 am

aci ds dnd (ﬂr%ﬂy ?/fa?mm %ﬁgd?s'gu?ﬁ C? Ogﬁﬁ"h&? *Wﬁé@y | ude
secondary é;ﬁrdé BHNAD" SUCH RIGHR o) m#yt&;ﬁtﬂﬁ"nall?soé/\@%hcaﬁe' nﬂw@@f‘?&ﬁ@ﬂhﬁé
associ at i ons w th other peptides or other non-peptide nol ecul es. Such

i nt er nol eclinear p@p@demt’cherss:lemlyalbe of Aning lacidsi witinttheipeptideiroay bedonednt

of cct 1 ost o e P ENd,, GRchiHbRASE mecPify 1 00 HPRrRR Ak Rrude

i on- di pol efrbrmt sk tthRSto @bmlfﬂ}odammcﬁacnaéepr@q'éﬂabwsfromram Twrhboat 160 of
t he above. In these peptides, by N-term nal

cyclizafi oﬁ*md&ﬁéldszﬁﬁdomosﬁqﬁe@fﬁ@bm ffpmn@@l&o%vt@r@bogoﬁp Apinecacigs antk
Do e SRR 5 B8 195,14 5o Sl AU R Ceboriyy o
et al | o- ecteptiepior drsesmary structures as well as mtermolecular assomatlons with other
peptides or other non-peptide molecules. Such intermolecular associations may
be through, without limitation, covalent bonding (e.g., through disulfide linkages),
25 or through chelation, electrostatic interactions, hydrophobic interactions,
hydrogen bonding, ion-dipole interactions, dipole-dipole interactions, or any
combination of the above.
In these peptides, by N-terminal cyclization/decyclization, Glp and GIn
interconvert.
30 A subject of the present invention is a peptide which is derived from human
BPLP protein and which has a modulatory, especially an inhibitory activity on

metallo-ectopeptidases.



WO 2005/ 090386PCT/ | B2005/ 000700 8 "Derived from human BPLP protein"
means whi ch conprises, consists essentially of, or consists of a BPLP
protei n fwegoenivo3shn a preferred enbodi nent, said pepti ¢deTaBr®s/siasonf 3 to
about 150 am no acids. Mst preferably, said peptide consists of |ess than
100 ami no acids. 5Particularly a subjecty of the present invention is a

Thereat vbeEveRoiguhmey BPLF| Brdiniiness BB HEnPRap; oSt

ggpgir gel ge%rsigéggw of® beﬁ%f@%%fca BPebi grotdif fralgptenitni a Brerefiet drfbbdiment,

Jor
_ e of sard maturation product, wherein the peptide or
pepti de demid/peptices censistsi afs3 tnabailii150tanipopraigerivipst prefryablys salg peptide

nmet al | o- ect opepti dase,, es ially NEP and/or APN, and nore particularly
NEP. CR“gl?gﬁ Bf%ﬁé*ﬁa'bﬁﬁﬁﬁé‘?mxi 'CE'- peptide that is obtained through

clivages of the BRLEIBFPEEIUbEGF NS Presant irivewtioh ignatriarsgtoropraduehef thene
converting enzynes, or related nono or paired basic am no acid-cl eaving

enzymes sUBPLRprawsirt as well speidecdarvadves thesaok 4 (Sei dah, 1995), for

pepti des der | JaRiAr eVt T o ERl! @k PREG el PE R AR KRIEFR el

parent pemddie Profirefien akicyinhr Proteine(BRLR)vEr peptite derivhtivelsitsdidmatosationom a
parent peptide particularly when said parent peptide conprises |less than 15

20 ami no gepdectandepeinitbe asipjidesPapiidh dmivam%eégib& angpnioiiena PIRRGIM he
used ndk oripenste et meloRt BRI dhedtal NED, ndiOf RENET anBeRhoe. A
means bei neardligrly NEP.Nd to a nonocl onal or polyclonal antibody that binds
to one of the BPLP maturation ) .
A “maturation product’ is a peptide that is obtained through clivage of the
BPLP protein precursor by natural maturases or prohormone converting
enzymes, or related mono or paired basic amino acid-cleaving enzymes such as
15 furin, PC convertases or PACE 4 (Seidah, 1995), for example.
The peptides of the invention include “peptide derivatives”.
The “peptides derivatives” are peptides having amino acid substitutions
from a parent peptide, preferably from one to two amino acid substitutions from a
parent peptide particularly when said parent peptide comprises less than 15
20 amino acids and preferably less than 10 amino acids, but retaining the binding
specificity and/or physiological activity of the parent peptide. As used herein,
“retaining the binding specificity of the parent peptide” means being able to bind
to a monoclonal or polyclonal antibody that binds to one of the BPLP maturation
products or to the BPLP maturation product receptor with an affinity that is at
25 least one-tenth, more preferably at least one-half, and most preferably at least as
great as that of one of the peptides that are maturation products of BPLP.
Determination of such affinity is preferably conducted under standard competitive
binding immunoassay conditions. “Retaining the physiological activity of the
parent peptide” means retaining the ability of any one of the BPLP maturation
30 peptides to bind and to modulate the activity of a metallo-ectopeptidase,
especially NEP and/or APN, and more particularly NEP, and so to optimize the

local and systemic nociceptive, inflammatory, anti-depressant, and/or ion



products or to the BPLP maturation product receptor with an affinity that
Is at 25 | east one-tenth, nore preferably at | east one-half, and nost

pr ef er ablwoavod@ems as great as that of one of the peptipdeaBidosbooasce
maturation products of BPLP. Determnation of such affinity is preferably
conduct ed under standard conpetitive binding i munoassay conditions.

"Ret ai ni ng the physiol ogi cal acti vi of .t.he parent peptide’' .nean

r et ai ni ng NARCRHANG {§SNONSER O SHESS| béﬁ%ﬂ@Vﬁ%ﬁtﬁ?%ﬁ“ﬁﬂagﬂ)\“t&ﬁtmﬁ‘i‘gaﬁg bi nd
and to no thecABEY YatkY irPhifsp&iifddidnect opept i dase, especial |y NEP
and/ or APﬂFlng'?\ rr?%r%g particulrgtilly ICIE\I@I;(SP, and so to optim ze the |ocal and
syst eni ¢ noci célfitd peptidasf dfdhernentionantiuddqmpiidearst peptide slerivativesaghich

2005/ 090386PCT/ | B2005/ 000700, 9. h t at.i t . Reternini
whet her s GETEISE Vo ST SSRERUAIY B0t SoRtt Rbroaialss Bda T ArEF heSehrad. ™
speci figatjidlein X1 rephBSeM8PHi &@fn @F 4 MridmiABhtAN XNeéprdeenPBINS Gip

peptide derivatives which conprise, consist essentially of or consist of
sequence Xihet?XArig-Hhher- X2 repiegents Girewbien X1 is &pr esbiissVihean the peptidergt

am noaci d,, X2 represents.dn or G.p. when X1.iscH i_n when
X1 1 Tyr toF eyS o aanpriEE of FPauoty Srms A, 2o REng PR B e el s
essenti al | org0ka geXd thcAeEmirze pSetiohtige peplide sEthesinoention.t he
C-terminal pad of the peptide of the Invention. Preferred peptides

accordi ng to tHyeferecthpeptidesoapeqrding todheiiByertioneeRMAliss, cansitt essentiaifisi st
O SeauEnSE, i ot ool BURASKL CULALY, # pepl e, of the Fvention i
More particularly a peptide of the invention is the peptide that consists of
sequence QRFSR (SEQ ID No. 3).
Another peptide of the invention is the peptide that consists of sequence
YQRFSR (SEQ ID No. 4).
15 Still another peptide of the invention is the peptide that consists of
sequence CQRFSR.

Throughout the text,
Glp is pyroglutamate,
Tyr or Y is Tyrosine,

20 GIn or Q is glutamine,
Arg or R is Arginine,
Phe or F is Phenylalanine,
Ser or S is Serine,
Cys or C for Cystine.

25 The peptides according to the present invention may be prepared in a
conventional manner by peptide synthesis in liquid or solid phase by successive
couplings of the different amino acid residues to be incorporated (from the N-
terminal end to the C-terminal end in liquid phase, or from the C-terminal end to
the N-terminal end in solid phase) wherein the N-terminal ends and the reactive

30 side chains are previously blocked by conventional groups.

For solid phase synthesis the technique described by Merrifield may be
used in particular. Alternatively, the technique described by Houbenweyl in 1974

may also be used.



Anot her peptide of the invention is the peptide that consists of sequence
YQRFSR (SEQ I D No. 4). 15Still another peptide of the invention is the
pepti de twet2oasmoeisst s of sequence CQRFSR. Throughout thectraBioos/Gopod S
pyroglutamate, Tyr or Y is Tyrosine, 20Gn or Qis glutamne, Arg or Ris
Argi nine, Phe or F is Phenyl al anine, Sejgor Sis Serine, Cys or C for

Cystine. 25The peptides .according to the present | may be prepared
in a conventiordl’ rﬂ‘&ﬁ?ﬂ@?taﬁ?ﬁ { gﬁ‘ﬂ?ﬂ&%"@ﬂ%ﬁéﬁd} g%nvwég{é?@@ sol i d phase by
successi ve COUPI*Hé‘%ﬁﬁéleé hecBtdih§eNthea pretentdhvbritRi AURS alsd be obtained

i ncorporated (fromthe Ntermnal end to the Ctermnal 'end in liquid

phase, or dsingrgeneticenginaeriag meftod® the N-terminal end in solid phase)

wherein the N-term nal ends_.and the r.eactj S chgl b ousl
Bllocked by conVarttbat TORRRS, WudiRd etfidfimels c TR, TR, PERUYS! Y
techni gue grealcitheshdiyr Mhisicldgital setwitheofusirgd parertapéptidd acludhyepapstidevel y,
the techni que d_(lagcri bedMEW Hou%enwexl Pn 1974_pmay“ anI(b)_be ucsl(Jad. : p\j/%ﬁt Y
2005/ 09038BPERtivE2e9slesoihed abpye. As used herein, & “mimetic” is a molecule that

mimics some properties of the natural peptides, preferably their binding specificity
and physiological activity. Preferred mimetics are obtained by structural
modification of peptides according to the invention, preferably using unnatural

10 amino acids, D aminoacid instead of L aminoacid, conformational restraints,
isosteric replacement, cyclization, or other modifications.  Other preferred
modifications include without limitation, those in which one or more amide bond is
replaced by a non-amide bond, and/or one or more amino acid side chain is
replaced by a different chemical moiety, or one or more of the N-terminus, the C-

15 terminus or one or more side chain is protected by a protecting group, and/or
double bonds and/or cyclization and/or stereospecificity is introduced into the
amino acid chain to increase rigidity and/or binding affinity.

Based on the crystal structure of the binding domain of the metallo-
ectopeptidase targeted by the peptide of the invention, mimetics can also be

20 obtained by means of computer-assisted drug design development (Oefner et al.
(2000) ; Gomeni et al. (2001) ; Jones et al. (2002) ; Kan (2002)).

Still other preferred modifications include those intented to enhance
resistance to enzymatic degradation, improvement in the bioavailability in
particular by nervous and gonad tissues and more generally in the

25 pharmacokinetic properties and especially comprise :
- protecting the NH, and COOH hydrophilic groups by esterification
(COOH) with lipophilic alcohols or by amidation (COOH) and/or by acetylation
(NHy) or added carboxyalkyl or aromatic hydrophobic chain at the NH> terminus ;
- retroinversion isomers of the CO-NH amide bonds or methylation
30 (or ketomethylene, methyleneoxy, hydroxyethylene) of the amide functions ;
- substitution of L aminoacids for D aminoacids.
All of these variations are well known in the art. Thus, given the peptide

sequences disclosed herein, those skilled in the art are enabled to design and



For nore details, reference may be nmade to WO 98/ 37100. The pepti des
according to the present invention may al so be obtained using genetic

engi neer iwgQ 20&idooxds. Preferred mnetics, including peptipdonBroesn@mseo ret ai n
the binding 5 specificity and/or physiological activity of the parent

pepti de including peptide derivative, agjdescribed above. As used herein, a
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chain is replaced by a different chem cal noiety, or one or nore of the
N- t er ni nusnimgticscincleding meptideminetiche abthersventpe chain is protected by a

protecting gro nd/ / ' | ; .or
st ereospeci fi ci ye ﬁjsvglnﬁ{)? %B‘,%r{aegat?%?(gﬁtrﬁgggﬂaﬁ%XQ@I%?%@EH@@%/W ncrease
rigidity and/ or- imetallg-ettdpaptidase receptoBasspbouilyt & NEP yreteptos tor wnt APN of

t he bi ndi ng domai n of the netall oectopeptjdase targeted by epti de of
the i nvent'e6apioki mspesallyan NER FRCSREPTo HPIRARG gike rPéaﬂ@ o@ws-rﬁopem or

conput ef - | | vel t. (Cefner et al. (2000) ; Goneni et
al . (Zgglﬁﬁatlﬁ%ﬁﬂlgéck&ﬁ&ﬁﬁggg%f %ﬁg(RZ’OOZ)). Still other preferred
modi fi cati ons i-rtheBRLPpostein ot patwdtibo pesdanis theresf, st anRBFSR.enzymat i ¢

degradation, inprovenment in the bioavailability in particular by nervous
and gonad tissues and nore generally in the 25 pharmacoki netic properties

d iall 2| SRi 3 | %lp%
ﬁ;drg[s)ﬁfﬂg g?o@%ﬁi@riégé‘{sér"i’?ﬁhc"gfi %fne)fpé%%gﬁ’smskﬁq?%lgﬁ%ﬂpfg@%o ol s or by
anmi dati on ( COONJheamilicteic tacids;, ealgb anamad (piighucieotdieis dsuchr mexPDiNAydr BNA

tic hyd bi hai t the NH2 term ;- retrojnversi '
of "t he 100 THeEHRe. Dah I BreniiayAeRtieh S vdnoieeRi HeENE i H5 T eoxy.
hydr oxyet %&A@gare%sé fb%rtzldﬂtﬁéfiﬁ\ké?ﬁfbhpﬂ/ﬁilé takifd ftbidcebupthef ddgeHBragatbels -

for D am noaci ds. of these variations are well known in the art.

Thus, gi vehetdemefiopodde sequences di scl osed herein, those skilled in the
art are enabl edAct:c%r ﬁ%iﬂnth%ndpregg\tz?rg)v%/n 1893%?0%1 ésl BnZL(l)C g/coggi?igo c%gling for
peptides derived from human BPLP protein, and peptides derivatives thereof.

20 Particularly, the present invention provides nucleic acids coding for
peptides which comprise, consist essentially of, or consist of sequence X1-X2-
Arg-Phe-Ser-Arg as above defined. When the peptide of the invention comprises
or consists essentially of sequence X1-X2-Arg-Phe-Ser-Arg, said sequence is the
C-terminal part of the peptide of the invention. In preferred embodiments, the

25 present invention provides acid nucleic coding for peptides which comprise,
consist essentially of, or consist of sequence QRFSR. In a most preferred
embodiment, the present invention provides a nucleic acid coding for QRFSR or
a nucleic acid coding for YQRFSR.

The nucleic acids of the invention include sequences that are hybridizable

30 to any of the above sequences or their complementary sequences under
standard hybridization conditions, preferably conditions of high stringency.

A nucleic acid molecule is "hybridizable" to another nucleic acid molecule,

when a single stranded form of the nucleic acid molecule can anneal to the other



produce m netics having binding characteristics and/or physiol ogi cal
activities simlar to or superior to such peptides (see e.g., Norwell et

al ., (199%0)2po0dgosisanp et al., (1994) ; Gante et al., (19e4)iB208selamh et

al ., (1996)). As used herein, the term "BPLP-peptide"” refers to
BPLP protein, peptides 5 derived from BRLP, BPLP nmaturation peptides, and
pepti des derivatives and mnetics,, i ncluding pepti,dom et i t he

i nvent i on. NUGHRIC ﬂganmcﬂﬁcgﬁsﬂn?’%ﬁ étt‘u%saqqfoarl%& &BUF'g'P“éo Itéifpgg%]ﬁﬁ Sy

- a metal | Q5166dPRARS § h'(66&8 MeRfibroBR RE 6. 1 $89)a TNERONERRIPEXT tomparatdfN
receptor, especially a P receptor, binding site of the BPLP-protein or io
mat ur at i onand Eohic stsengtbrdatermimeghedafrpgency” efhiednitridizasiosi fTobPrefminest i on

ducts th f . Q. FSR. Nucl ei ¢ .aci . ! i an:
et hods. of SaEeRBR 16k PeRDIGR L Mot et P oo TEeRey sSprlERUET RoBEMRE 1, o
DNA “or M&%é&h@ﬁgj ®5a w@heﬂm?qémﬁémw@misﬁs, caRWe!dsed) ep?.ptswﬁsc,
derivatives, defined above are al'so part_ of the invention, while taking

into accoud %@Se@é’ﬁe%am"bn’flm nprferrgamiis cocades f%ﬁ@mbjer’l@(ys,sgh@-%%sent
gL P pr ot eonSY ufifastalE] Stifodior hufiffiedfr Sondibhe EiebFoN 30, MR TRL o

i nventi on @{ovi4des, Nigchrintideciwith cidi arg 6koiSGEptHighs stMrgencyg ohpbridization
consist essentially of, or consist of sequence X1-X2- Arg-Phe- Ser-Aé(? as
above def i ¢rulitiongeforresrqihia the bighest Thhve bt ith 7 deRmargle, oX QR%iG G-
essential | f..S - P r i St
&t or nithal S5 5 TR ST 3019 W Ne-SRtaI ypRdieiBR GRS, il 06 o
the 25 praamméiciwdﬁtémﬂamlr ouimdemaniady seguences;,odithgugrordgpeptinte ®nwthech
conprise, cansist essentially of, or consist of sequence FSR. . nost
pref err ed EiRGAGeRE the s oD, IMSRIAICSS PEBYRRIL Daged Pepes%{é{édagl?di ng
for QRFSR | 8 ' iy f o Y 5,35% ' '
i nvention éIH J?BQ@%%Q&%%@@&‘%@M@F@ {/] rgigFl zalg%-gu% &r)é%? %edarﬁgll‘%g!ceﬂ?ﬂgt)ggﬁe
sequences mucléibeicidscamg tresrdagmeyofsepierentativhe vasiabledavel| kiybwi di dee adn
condi ti ons referably conditiops .of hjigh siringency. A nucleic acid
nol ecullé ighgr@rﬁﬁﬁfi f%%l 9'es Qﬂoﬁ'ﬂ"élf“” u@e emgg:i%' ?g’(ﬁt‘@f@ﬁmelfw%%lff’leoloy%gl e
stranded f | j i
S nanaed 12 )a}a%g,g@&r%g%rgh@a%é@% FRUG FBRASTFRICILIO dchR RAIRG thodd
sequences. The relative stability (corresponding to higher Tm) of nucleic acid

hybridizations decreases in the following order: RNA:RNA, DNA:RNA, DNA:DNA.
For hybrids of greater than 100 nucleotides in length, equations for calculating

20 Tm have been derived (see Sambrook et al., supra, 9.50-9.51). For hybridization
with shorter nucleic acids, i.e., oligonucleotides, the position of mismatches
becomes more important, and the length of the oligonucleotide determines its
specificity (see Sambrook et al., supra, 11.7-11.8). A minimum length for a
hybridizable nucleic acid is at least about 10 nucleotides ; preferably at least

25 about 15 nucleotides.

In a specific embodiment, the term "standard hybridization conditions"
refers to a Tm of 55°C, and utilizes conditions as set forth above. In a preferred
embodiment, the Tm is 60°C. In a more preferred embodiment, the Tm is 65°C.
In a specific embodiment, "high stringency" refers to hybridization and/or washing

30 conditions at 68°C in 0.2 X SSC, at 42°C in 50 % formamide, 4 X SSC, or under
conditions that afford levels of hybridization equivalent to those observed under

either of these two conditions.



nucl eic acid nol ecul e under the appropriate conditions of tenperature and
solution ionic strength (see Sanbrook et al., 1989). The conditions of

t enper at twe 2008903381 ¢ strength determ ne the "stringencycTaB2dbero70o
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cel l's, 293witkespscifioantibiiies) ard the Bihj ect of the present invention is al so

a met h%’ For prﬂ%jeu Cpgrgger?t invention further relates to methods of in vifro prognosis
and/or diagnosis wherein the nucleic acid sequences of the invention or probes or
primers derived thereof are used to detect aberrant synthesis, including abnormal

high or low synthesis, or genetic abnormalities at the BPLP gene level.



20 reconbi nant BPLP-peptide, wherein said host cell is transfected with
sai d expression vector and is cultured under conditions allow ng the

expr essi omoahosakidkP- pepti de. The transfection of the hestaBmososway be
performed using any standard techni que, such as el ectroporation or
phosphate cal cium precipitation or |ipofgctineO 25The protein or peptide

can then be collected gnd purified, by neans.of | -.kpown procedures f
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sequences oSt RUPIEAY &M B}a?'pr '838&“89“ gpswr%"z%%‘\%ﬁ'“{ H{eﬁ’géo?ﬁg?gd 2? to

detect abeg QR y&H3LAEE! S, including abnormal high or low synthesis, or

genetic abnornmalities at the BPLP gene level. W ) )
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confirmation of a_ || .1 hoqd dise, r 4k ON arij sg. e The
presen?@i nvent i'pncéritgﬁﬁllﬁi %ar pfotl:(t?rc"gérll yéagﬁpfeéct ggﬁ&?g{%&m{?lﬂéd Wgﬁ dséoteectlzf{cl ng
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priners withé prineerONAticthiet BNAecbritaineten theobiofpgied! seamgee ; 15- anplifying
said DNA;, detecti n% the anplification products ; conparing the anplified
product$ as obt-@MeEYINg g3 bified products obtained with a nornal

control biologi_ . : ecting a possible abnormality in
t he BPLP gene. gj%ﬁe %{h%o%ﬂgﬁlﬁghﬁﬁ%‘/%%fq%én can also be applied to the

detection of an comparing the amplified products as obtained to the amplified products

obtained with a normal control biological sample, and thereby detecting a
possible abnormality in the BPLP gene.

20 The method of the invention can also be applied to the detection of an
abnormality in the transcript of the BPLP gene, by amplifying the mRNAs
contained in a biological sample, for example by RT-PCR.

Thus another subject of the present invention is a method for detecting an
abnormality in the BPLP transcript, as previously defined comprising the steps of:

25 - producing cDNA from mRNA contained in a biological sample ;

- contacting said cDNA with specific oligonucleotides permitting the
amplification of all or part of the transcript of the BPLP gene, under conditions
permitting a hybridization of the primers with said cDNA ;

- amplifying said cDNA ;

30 - detecting the amplification products ;

- comparing the amplified products as obtained to the amplified products
obtained with a normal control biological sample, and thereby detecting a

possible abnormality in the transcript of the BPLP gene.



abnormality in the transcript of the BPLP gene, by anplifying the nRNAs
contained in a biological sanple, for exanple by RT-PCR Thus anot her
subj ect olotbes/omsent invention is a nmethod for detectipog/aBroosbovasoral ity
in the BPLP transcript, as previously defined conprising the steps of: 25-
produci ng cDNA from nRNA contained in ajbiological sanple ;
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anplifying said cDNA ; - detecting the anplification products ; -
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by restri cduiaay sfateieforyyendtypic analyisearskavialleblei n the art very well knows
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act i vat i onalloivsa tar viptalizesithe . cafisesiusptcém ddfi a8 ppldirg amuiationl [sovkdadyexhin ect
sequencing .as .well. The re.recently devel oped fechni,que, usin hip
can al 45 CRBRIVG oY ABEGESK PGS Sherip RS PETVARTLet A YR Ssh MO0 e £ e
BPLP gene-prérmsw%msw@a By uirdet 86dud1ting a8bREN. Rhé tifole rdditiPRidvalisr)  or
inits 20 transcript, are particularly useful to identify nutations that
resul t in teohmigoetusoygaDNBPCiFippran: @isa beraduantagaausly ivnpansnéed fardleieeting

advant ageous _for in.vitro nosi s and/ or di agnosis of di seases, wherein
the BPLP cahgoRamaliyin i BPLPGene:

These methods for detecting an abnormality in the BPLP gene, or in its
20 transcript, are particularly useful to identify mutations that result in nonfunctional
BPLP protein or maturation products, and are advantageous for in vitro prognosis
and/or diagnosis of diseases, wherein the BPLP gene is involved.
Examples of such diseases are diseases cited in the “therapeutic
application” section.
25
Antibodies and methods of detection
The present invention further provides antibodies, specifically directed
against (i.e. that specifically recognizes) the BPLP protein. The present invention
further provides antibodies, specifically directed against (i.e. that specifically
30 recognizes) the peptides as above defined, including peptides derivatives.
Accordingly, the present invention provides antibodies directed against

peptides derived from human BPLP protein, and peptide derivatives thereof.



Exanpl es of such di seases are diseases cited in the "therapeutic
application" section. 25 Antibodi es and net hods of detection The
present iwoendéomssurt her provi des anti bodies, specifi cachryBziiosemred

agai nst (La that specifically recognizes) the BPLP protein. The present

i nvention further provides antibodies, gpecifically directed against (i.e.
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pepti de derivatives thereof. 2005/ 090386PCT/ 1 'B2005/ 000700 16 ~ Mre
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sequence is the Ctermnal part of the peptide of the invention. In

pr ef er r ed esnibodiments, she piesentdeentianrpiemides rnibediascdiregied Beainst (i tBat ed

c9senti al 1SpogHoaf reBibiad) Wottich FEEA e bhAgR: MEol B b8 BonsiErs! <!
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nol ecul es amidotiELdiRicted aghingt (& itivat specificalis redognira) @@RESI.i n nol ecul es,

i.e., nolecules that contain an antipody conbining 15 site or paratope.
Exenpl ary ant i bd@/term aatibady andts; yaripds grmm@gq%%um%lsn%ﬁe@ﬁm%m o réfer
substanti gLl vy RN lN e Byt of :

i mmunogl ogél i'rrlﬁ rﬂ%ﬁé@&bgﬁwi ﬁg{)%glmr% t ogeqworﬁﬁ?ﬁgglcéﬁ%mﬁﬁet hg&glro tn sasOfFab,
Fab', F(abmnaurorlolfi{lin) molecules, i.e., Anvlebolesethat lcantainamiantibhdy i canebiatg on

v FEUN G T g AR AL PR S ST A
?ﬁgdi Oggn?ﬁ%l_%eaies?@dbg%t%ﬂyaih%o@ri?ﬁrﬁ[lﬁé‘@oﬁ@l‘in tigicaled BRECpOEhSJEEIL € in
immunoglobulin molecule, including those portions known in the art as Fab, Fab',
F(ab')2 and F(v).
Antibodies that inhibit the interaction of a BPLP maturation product or a
20 peptide derivative thereof with its receptor are more particularly useful.
Whereas polyclonal antibodies may be used, monoclonal antibodies are
preferred for they are more reproducible in the long run.
Procedures for raising polyclonal antibodies are also well known. Typically,
such antibodies can be raised by administering the protein or peptide, including
25 conjugate peptide, of the present invention subcutaneously to New Zealand white
rabbits which have first been bled to obtain pre-immune serum. The antigens can
be injected at a total volume of 50 ul per site at ten different sites or at least five
different sites. The rabbits are then bled five weeks after the first injection and
periodically boosted with the same antigen administered subcutaneously at five
30 fold lower concentration than the primary injection at maximum depending on
quality of the immune response three times every six weeks. A sample of serum
is then collected every 10 days after each boost. Polyclonal antibodies are then

recovered from the serum by affinity chromatography using the corresponding



Procedures for raising polyclonal antibodies are also well known.
Typically, such anti bodies can be raised by adm nistering the protein or
pepti de, wocbesdiongg625 conj ugate peptide, of the present PCINBRDS/0W700
subcut aneously to New Zeal and white rabbits which have first been bled to
obtain pre-inmune serum The antigens cgn be injected at a total volunme of
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the art tzseg, for example, Harlow et al., supra). Monoclonal antibodies (Mabs)

may be prepared by immunizing a mammal, e.g. a mouse, rat, rabbit, goat,
human and the like, against the purified BPLP protein, BPLP maturation products

15 or peptide derivatives thereof, including conjugated BPLP-peptides. The
antibody-producing cells in the immunized mammal are isolated and fused with
myeloma or heteromyeloma cells to produce hybrid cells (hybridoma). The
hybridoma cells producing the monoclonal antibodies are used as a source of the
desired monoclonal antibody.

20 While Mabs can be produced by hybridoma culture, the invention is not to
be so limited. Also contemplated is the use of Mabs produced by an expressing
nucleic acid cloned from a hybridoma. That is, the nucleic acid expressing the
molecules secreted by a hybridoma can be transferred into another cell line to
produce a transformant. The transformant is genotypically distinct from the

25 original hybridoma but is also capable of producing antibody molecules of this
invention, including immunologically active fragments of whole antibody
molecules, corresponding to those secreted by the hybridoma. In addition, the
literature provides methods for forming chimeric antibodies, humanized
antibodies, single chain antibodies and the like variations on a basic

30 immunoreactive antibody fragment. All of these are considered within the scope
of the invention insofar as a class and specificity of antibody is disclosed and
claimed, regardless of the precise variant structure that one skilled in the art may

construct.



Laboratory nethods for preparing nonocl onal antibodies are well known in
the art (see, for exanple, Harlow et al., supra). Monoclonal antibodies
(Mabs) nmayohkeogpmear ed by i muni zing a mamal , e.g. a nmpasaB2008bQ0760abbI t,
goat, human and the |ike, against the purified BPLP protein, BPLP
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of any of mammatyylatdsfopexatuples. The nethod 5 conprises detecting, or
quantifying in a biological sanple of a test subject, a BPLP praqtein or
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intestine, salfivary nd trssue, manmary gl ands, fof exanple. 15"A
subj ectd ar comdjtmn eart alsodbeptestad.ebrate, e.g. a mammal, preferably a human
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products. the expiessid® ofl BRI bRstelnher 8\RAturatioh pfoducediiErebR mndnieomehhiar t he
BPLP protein or one of its maturation lproducts_,_ it may be very useful to
test a suliheffecbof a drug or the spreading of the condition, by testing him/her a second
time, e.g. a few weeks later. In that case the results of the second test are
compared with the results of the first test, and in general also with the results
obtained with a “healthy” subject. The “control subject” then refers either to the
30 same test subject or to a “healthy subject”.
The term “diagnosis” refers to the determination or the confirmation of a

disease or condition in a subject.



25 the expression of BPLP protein or a maturation products thereof, and to
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assays; radioimmunoassay such as those using radioiodinated or tritiated BPLP

proteih or any of its maturaton products, especially QRFSR ;

25 immunoelectrophoresis; immunoprecipitation, etc. The reactions generally include

revealing labels such as fluorescent, chemiluminescent, radioactive, enzymatic

labels or dye molecules, or other methods for detecting the formation of a

complex between the antigen and the antibody or antibodies reacted therewith.

The aforementioned assays generally involve separation of unbound BPLP

30 protein or unbound maturation products thereof, especially unbound QRFSR,

from the bound BPLP protein or maturation products, especially QHNPR, to the

specific antibody which is immobilized on a solid phase. Solid supports which can

be used in the practice of the invention include supports such as nitrocellulose
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a vector indeed nmakés it possible to inprove the
20  Kits.

Gene therapy

In accordance with the present invention, the modulation of the membrane
metallopeptidase activity may be achieved by modifying (i.e. increasing or

25 decreasing) the amount of BPLP protein, maturation products thereof in the cells
of a patient and release therefrom, or expressing and possibly releasing a
peptide, including peptide derivative, as defined above. Increasing of the amount

of BPLP protein or maturation products thereof in the cells of a patient and
possibly release therefrom, expressing and possibly releasing a peptide as

30 defined above including a peptide derivative, may be performed by transfecting
the cells with BPLP expressing vector or a vector that expresses a BPLP protein,

a BPLP maturation product or a peptide as defined above, including a peptide

derivative, e.g. in the form of a naked DNA or as a viral vector.



adm nistration of the nucleic acid into the cells of the subject and
especially to the cells to be treated, and also to increase its stability
in the savo 20&ldisisswhi ch makes it possible to obtain a e¢grabimwsbdvesmapeutic
effect. Furthernore, it is possible to introduce several nucleic acid
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replication of the said virus in the infected cell. 25It is par :i u

| ar |
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retrovirus. gene Ivery is described in International Pat.
Publ i cati on WO B 2848¢, ugpdimahdd OFf tdikerse 1@@fin, a8Abhgr asitit Velcgpablee of

vector can be _introduced,in vivo_b i pof ectign. For the st .decade her e
nas. been | YRIAENING ATTERbCSIS pRielrree BImER S8 I B RIETEIFER Sreh Bett oh o
nucl ei ¢ achdSinlBnifdd " 2 -viral VelchBt rs%sé&smﬂﬁa RGn! bOQFRIERNI Fol Q¥ESGHUsBst he
phar maceut i cal conposition” section of the present application as well.

WO 2005/ 09@886iraSed, B2adai®assatated  viruses i(AAM)so lgrdivirub) e hetpésnit nirtiece

the vector in vivp as a d DNA pl asm d. d ctors far gepe

t her apy’ caqyt%'@egﬁ%ﬂ&lﬁcggﬁmt d’@ﬁﬁ%e@f%gﬁ%?ﬁ?c%s%tt% ﬁ*&&e@nﬁm in
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Li pof ect anieter@ogmus niicleicrmic sgguencss have bgemdeperibaescindhetiteiatyser t er .
Phar maceut i cal conpositi.ons

protein, peptid d’é??‘\a’/rétd"}VPBH?%IJ-IEE?G%LL%QC?R%%%S& bgﬁi,r'%@tﬁ?’l“i%ﬁ %@% EEEP
above, i ncddifipigingeMsefeddinted Rt g¥®sme, nucleic acid sequence that encodes the

20 BPLP protein, a BPLP maturation product or a peptide as defined above,
including a peptide derivative.

Advantageously, the recombinant virus according to the invention is a
defective virus, devoid of at least the sequences necessary for the replication of
the said virus in the infected cell.

25 It is particularly advantageous to use the nucleic acid sequences of the
invention in a form incorporated in an adenovirus, an AAV or a defective
recombinant retrovirus.

Targeted gene delivery is described in International Pat. Publication WO
95/28494, published October 1995.

30 Alternatively, the vector can be introduced in vivo by lipofection. For the
past decade, there has been increasing use of liposomes for encapsulation and
transfection of nucleic acids in vitro. Information regarding liposome is provided in

the "pharmaceutical composition" section of the present application as well.



o and mnetics), or the nucleic acids that encode such BPLP-peptides and
anti bodi es agai nst sai d BPLP-peptides can be fornul ated in pharmaceuti cal
conposi t iwoee3mvamsoci ati on with a pharmaceutical |y acceptrabowscaned er. For
i nstance the pharmaceutical conpositions are suitable for a topical, oral,
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the nucleic acid tforns part "of a vector expressing said nucleic acid.
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pot assi um cal ci um or nmagnesi um chloride and the |ike or mxtures of such
salts), or dry, 25 especially freeze-dried conpositions which upon

addition, depending on the cage, of sterilized r. or physi ol ogi cal
saline, permit the constitut ?’Z'ﬁ’BPCFH '33& ﬁﬁmé’of\gﬁéﬁfons. The doses of

BPLP-pepti de, apjd BP@Peﬁeﬂidé_!;U&H\@ci@t@@h?th@B@LfFOprdtéiﬂ, paplinestearédforan be
adapted as a function of various paraneters, and in 30 particular as a
function dPLRemaburation prodiicis speptidesrdalised absve; eluding peitide Senypdgs or

alternatively of the,desired rati f e t. :
5005/ 09D 3FBLITITEHSY oYt "%'éﬁ}é gadgoﬂ%‘?e%‘lé@%phsé‘rcﬁggfu%ﬁ'%?t'des and
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accept abl GSthPUQIE pareRisraf Usntrarttisam intravenouBhantramestuleal Isyibcotaneous,
"pharmaceutically acceptable" refer to nolecular entities and conpositions
that dasndransicotanasusrordatiapedar agdminigfration and His like.

A subject matter of the invention is also a pharmaceutical composition
comprising a polymer of said BPLP-peptide or mimetic thereof.

Preferably, the nucleic acid forms part of a vector expressing said nucleic
acid.

20 Preferably, the pharmaceutical compositions contain vehicles which are
pharmaceutically acceptable for a formulation capable of being injected.

The suitable pharmaceutical compositions may be in particular isotonic,
sterile, saline solutions (monosodium or disodium phosphate, sodium, potassium,
calcium or magnesium chloride and the like or mixtures of such salts), or dry,

25 especially freeze-dried compositions which upon addition, depending on the
case, of sterilized water or physiological saline, permit the constitution of
injectable solutions.

The doses of BPLP-peptide, antibodies or nucleic acid used for the
administration can be adapted as a function of various parameters, and in

30 particular as a function of the mode of administration used, of the relevant

pathology, or alternatively of the desired duration of treatment.



io untoward reaction when adm nistered to an animal, including a human, as
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solutions are prepared by incorporating the active conpounds in the
requir et aaguenus solufiensppdignearsioss s dpraniations includingisesgmg oil hpeasutodiher
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sterile-filtered solution thereof Upon formul ation, solutions wll
be adni ni saRd BMdi.n a manner conpatible with the dosage fornulation and in

such armount as &8, tBSE aed GRlibY &rhFGind€as free base or pharmacologically
acceptable salts can be prepared in water suitably mixed with a surfactant, such

as hydroxypropylcellulose. Dispersions can also be prepared in glycerol, liquid

30 polyethylene glycols, and mixtures thereof and in oils. Under ordinary conditions

of storage and use, these preparations contain a preservative to prevent the

growth of microorganisms.



25 The formul ations are easily admnistered in a variety of dosage forns,
such as the type of injectable solutions described above, but drug rel ease
capsul es wododidwoisske can al so be enpl oyed. For parent eral/iBzhos/mioséor at i on
i n an aqueous solution, for exanple, the solution should be suitably
buffered if necessary and the liquid dibyent first 30 rendered isotonic
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Edi tion, pages and 1570-1580). Sone_ 5 variation in dosage w ||
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appr opr | st AR caf RS oHalt Bhh dy Verigns %a%E%‘s%ﬁ%F@@d"?Fﬁ@Fg?Esi "
may be forggdras efbrvéstdihpled pgoratherre Whisrobuidnyl € phen6lorgeibiseacio tinferO4L t o
100 mlIligrams, or about 0.001 to 0.1 io mlligrams, or about 0.1 to 1.0 or

even aboutarmi the likeyr linnesy 1cases) i \qHIath% poplecaidln tabBalIde0SEENOBgRNIS, ifgF ans
oe!, 203F, Soalio! Uibabl By R30RuEAANRS B BL St atin, By, inde 0"
jiglkg to @J@@p’é&ﬂ@ﬁé jcag/ Hf@ br@ugl'ntﬁﬁbcbutpbyﬁfthéajﬁeylrf tisencompositions of agents
delaying absorption, for example, aluminium monostearate and gelatin.
Sterile injectable solutions are prepared by incorporating the active
compounds in the required amount in the appropriate solvent with a variety of the
15 other ingredients enumerated above, as required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating the various sterilized active
ingredients into a sterile vehicle which contains the basic dispersion medium and
the required other ingredients from those enumerated above. In the case of
sterile powders for the preparation of sterile injectable solutions, the preferred
20 methods of preparation are vacuum-drying and freeze-drying techniques which
yield a powder of the active ingredient plus any additional desired ingredient from
a previously sterile-filtered solution thereof.
Upon formulation, solutions will be administered in a manner compatible
with the dosage formulation and in such amount as is therapeutically effective.
25 The formulations are easily administered in a variety of dosage forms, such as
the type of injectable solutions described above, but drug release capsules and
the like can also be employed.
For parenteral administration in an aqueous solution, for example, the
solution should be suitably buffered if necessary and the liquid diluent first
30 rendered isotonic with sufficient saline or glucose. These particular aqueous
solutions are especially suitable for intravenous, intramuscular, subcutaneous
and intraperitoneal administration. In this connection, sterile aqueous media

which can be employed will be known to those of skill in the art in light of the



about 10 pg/kg to about 100 jig/kg. 15In addition to the fornulations for
parenteral adm nistration, such as intravenous or intranuscular injection,
ot her phavomoeuisal | y acceptable fornms include, e.g. tablraBmosnooedcher
solids for oral adm nistration ; |iposomal formnulations; tine rel ease
capsules ; and any other formcurrently,used, including creams. O her
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sprays, adBseNts disclshey GR SXagP Sﬁlgﬁﬁzﬁoaég”%cgﬁyﬁ%@%%ﬂ B0
pessari es |96toﬁLeN%b| %%tidhnsn@%t'h@g Sdgkver YOO k& Bypodermoclydist Alifdebh
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anti bodi es_,ji nto ho 25.T vent | tes it I
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that acts oAl Bl U6 déey Willt e d&3sBriRe pEtwte depbrdingeshi theapohditieni omthe30The
BPLP- peptides described above, antibodies against said BPLP- peptides or
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m neral exgdwngeoats/100 aniligramls penedddogpresoet Maltiple 1983s. can also be
administered. Preferred dosages are from about 0.1 pg/kg to about 1 mg/kg,
more preferably from about 1 ug/kg to about 100 pg/kg, and most preferably from
about 10 ug/kg to about 100 pg/kg.

15 In addition to the formulations for parenteral administration, such as
intravenous or intramuscular injection, other pharmaceutically acceptable forms
include, e.g. tablets or other solids for oral administration ; liposomal formulations;
time release capsules ; and any other form currently used, including creams.

Other routes of administration are contemplated, including nasal solutions

20 or sprays, aerosols or inhalants, or vaginal or rectal suppositories and pessaries
or cream, and long-acting delivery polymers.

In certain embodiments, the use of liposomes and/or nanoparticles is
contemplated for the introduction of BPLP-peptide agents, as well as nucleic acid
vectors or antibodies into host cells.

25 The invention also relates to pharmaceutical compositions above defined
further comprising a second pharmaceutical agent that acts synergistically with

BPLP-peptide.

Therapeutic applications
30 The BPLP-peptides described above, antibodies against said BPLP-
peptides or nucleic acids coding for said BPLP-peptides are useful in the

prevention or treatment of diseases or disorders, wherein a modulation of the



More particularly, neutral endopeptidase, NEP 24-11, is distributed both in
nervous and peri pheral tissues of manmals, and in the periphery it is
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physi ol 0gi fambrasERI mERNOREEHI AL, Is0bh aBNER aridh&PNeNbr ane- anchored NEP is
involved in regulating the activity of : potent 15 vasoactive_peptides such

as Substance P,N@&tralyNERi sulistrates are inaainNathe peetide hesmongs :(ANBPhading,

2 suber arcbeiatish PuBrafii Al AGiG SR Py SR Qaf LA PebBERIET BIANC
such ass Miteyafsle Lin UhBNk@ithsi! bMmserttiilkand péripherattpath nesrakpiéors hiaflgenaatdnyf | ui d

honeost asi s ‘regul atory peptides such as ANP, C-type 20 Natriuretic Peptide
(CNP) and maqm@nmmlngr%ﬁxgha@g@aaé/qrmlalm%ﬁ}qq%eehaévé%%f t hese

o0 5 BB RSP sl

regi ons where t rele or where thefr

triggered darvéus bhigeatiphekdldivsass iof hegnaials; @angoinrtheqleriphevy ittihpaNidalarly

bi ol ogi cal activity is to control 25 the aciiv Iev?Js of peptidergic

si gnal s i rAksINgaat i i dheekidneyt efd oblapegid ath oesen UskHeS of l'ﬂﬂ'@ﬁﬁmna
and in t ' 0 ash Sini | r iRai

pr ocesslelf\ﬁgrﬁéﬁﬁgpnggﬁéﬁgién F@?j pg?mc'r%?e%\ﬁaﬂw, f;iﬁli Eag%ggrtégﬁl&lt a@lgg gtgﬂgaf ;bcr;[d t hat
NEP i s an metabolismt ofdnegropaptieds,i systemicammmdncregsiatsityapestidgsoand papide; by

inhibiting NEP, thereby increasing.the |evels and duration of acti of
central orNAHHES; E&/epémtr&ﬁmgﬁﬁ 'VSHPB?las?fsﬁ'ﬁc"ﬂﬂférl‘%é)é i??cé?tﬁgcfegé‘?aqﬁw
anti - depr nt . .eh t ' i B ARk it e Al
formation iaagagabs nglcrgSngbg%bgr}]éélbkﬁgﬁl%ﬁ) (I:(%l{I v%t%fegtna,? rﬁ%@‘?@p?&ﬁgﬂs P@g?e,
nat ri ur et itheameéndiranetanchaphNER dsilidvdieed bn aiegathtinghthemactivityd ofint pajentof

27 pept] deEBRCHNS FEPLRER Tl 5t SHESRBSE rBe BYAYERG: Rakbl AGIANARHIEE s
o 1 cal 1) R ) o O g
ef f ect or s pgeptidenisughugm SubstancerframdaBK arshBdebleu-Phed(fuibyyi; ddeniorpigicc al
stressful nseil}rggcta;i)t? & I&gﬁugss tet and Leu-Enkephalins (Enk) and potent mineral
exchange and fluid homeostasis regulatory peptides such as ANP, C-type
20 Natriuretic Peptide (CNP) and B-type Natriuretic Peptide (BNP). However the
levels of these peptides are changed through the NEP-induced
formation/degradation only in regions where they are tonically released or where
their release is triggered by a stimulus.
From an integrative point of view, the NEP biological activity is to control
25 the active levels of peptidergic signals involved in arterial tension regulation, in
inflammatory phenomena and in water-mineral homeostasis, as well as, in the
control of pain processing. From a clinical point of view, this substantiates the fact
that NEP is an important drug target in various disease states. For example, by
inhibiting NEP, thereby increasing the levels and duration of action of central or
30 peripheral endogenous opioids, an analgesic effect or an anti-depressant effect
could be obtained, or by inhibiting endogenous All formation and substance P,
BK and ANP inactivation, antihypertensive, natriuretic and diuretic agents could

be obtained. The main advantage of modifying the concentrations of endogenous



5al, 1993). Exanpl es of manmal i an nmenbrane netal | opepti dases besi des
NEP are ECE (Endot helin-Converting Enzynes), in particular ECEl and ECE2,

t he eryt hwoydsmoemkl - surface antigen KELL and the produetTtaB2ieEdogane
associated wth X-1inked hypophosphatem c rickets, as well as ACE
(Angiotensin Converting io Enzyne) and APN (Am nopeptidase N).

I nhi bition of ACE and/ o has, a significapt applicatjon i.n th t

of hyper L RAIERS gl MES wiitore navat A0 P BGoiRHLPBetF A g Trdicd ™"
nhibiti o BN i . : ” ! QR _ : . :

the treat %er{r?\{ aﬁ‘fr %%}%Fgﬂﬂgﬁﬁ%g ceﬂsglswgnﬁatygilﬁ nhi bf??gﬁhgférrég rg?ggy %Pgﬁg "

met al | opepin thestmihas stimelapevoked eslease of the natural eliecters happeiRerupon

Cancer s, - ETPBATEN g BenaviPra by PaiPREl Bes SR ST (SR o
hyperteglsié}nla%gfgghi bitions of related nmenbrane netall opepti dases has al so

t her apeut | c cts in pain controlling. Such 20 antinociceptive effects on
acute pai n ar e Exeanplesiaf mpfrwgakiarbmenabrepecmeialiopeptideseoheeidest NeRnalicor v

pai n such arthriti i nf.l [ owel _dj e. ,
i nhi biti orf&;lfz et Fiﬁ"?{cﬂ“"ﬂt#@m%ﬁ?égpgﬁt PHLEERTS Ee%%c?ré‘gu%;%ve ¢
anti - i nf ecdripiogté ellissuridieathiispKiElasasd pheproguetrofl FEX gems asebeiated

pat hogen hoSt ti'ssue 25 invasion and i nmunol OPi cal _and inflammtory .

pr ocesses, Withh X-linkegpnwaphesehatense risketse gs wall 8y 6 Cfe &é@glot@&mwgﬂng

aer ugi nos h I nai | d Leg/one/la pneunophil a.

Furt hetl@p%@%ﬁ@e%dﬁ%@rﬁ@%&#ﬁ%%eg?especi allyzinc- net al | opept i dases
play an inport gakibitRireof ACENEndfos ECEE has ausighifibsinpappliwatiphiic i3 treakment
such as the toxins of B. anthracis (Anthrax Lethal fact r% and the

neur ot oxi ¥ hypedensienanshihgrrerertion augreatment Qﬁaﬂgﬁr%[)e& $18pept i dases pl ay

o P65 ShFient AR QLRSI RREY NS g oA yantanh bV
pr ot ei nasedrdatiiebt bbpainfand tépressieat ment of bacterial or viral diseases may
be fourllgl ' lrl?rc1)itb(i=7tirg%aofa1 Peolaf]e'd rpre?r\l/t;rahe metallopeptidases has therapeutic effects
in the treatment of tumors, namely ovarian, colorectal, brain, lung, pancreas,
gastric and melanoma cancers, and reducing the incidence of metastasis,
atherosclerosis and/or hypertension. Inhibitions of related membrane
metallopeptidases has also therapeutic effects in pain controlling. Such
20 antinociceptive effects on acute pain are analgesic effects but also effects on
chronic inflammatory pain such as arthritis or inflammatory bowel disease.
Furthermore, inhibition of bacterial or viral metallopeptidase is expected to
have anti-infection effects.
Metallopeptidases playing an important role in pathogen host tissue
25 invasion and immunological and inflammatory processes, for example those of
Streptococcus pyogenes, Pseudomonas aeruginosa, Porphyromonas gingivalis
and Legionella pneumophila.
Furthermore, bacterial metallopeptidases, especially zinc-
metallopeptidases play an important role in the diseases caused by proteolytic
30 toxins, such as the toxins of B. anthracis (Anthrax Lethal factor) and the
neurotoxins of C. tefanum and botulinum.
Other metallopeptidases play an important role in various infections such

as infections caused by HIV (FR 2 707 169).



The different roles of netall opeptidases are disclosed in Turner et al,
2001; Kenny et al, 1977; Kenny et al, 1987; Beaunont et al, 1996. 50ne
obj ect ofwoheosmwement i nvention is the use of the abovepdeaBzdobea700

t herapeutic peptides or nucleic acids as anal gesic agents or
anti-depressant agents by inhibiting NERgand APN at peripheral, spinal

and/ or supraspinal .l evels and thereby i £asi | evel yr.ation of
action of centr eHPPB'g?P% dre %%e”ﬁﬁé'?ogﬁi@?éé,getf?ﬁim%%rpgnlg%ﬁgﬁﬁaﬂ ns.
toThe prevgny dRdagks hiBAbERNIndin LPdlenparatd &l Travkcut e and chroni ¢ pain,
visceral inflammatory and neuropathic pain, is contenplated. The

prevention or tFheadiffereantablesrof metallopeptidases araisisdessas insTumsoehal, 200 of

t he inventj on. n rget di so ) Cl.t , teeth, kidney,

par at hyr oit ,n'yaélcngegg??i' EEBEYieig,[d@@nﬁ%%%%%%ﬁpf%at e, and salivary

gl and 15 di sor dgpé duj@ét ef ene prssshtbinvbtibmigrithernale ofRs adliie describdd
particul ar, the disorder nay be selected fromthe grouB consi sting of hyper

F_r E_y po- pathatarw:cqp@eﬁdaﬁs pEgMSIRIS| acidp A @aalgesis agen deMirfapregsant
treat mont SRR bARIRE, RERRhEAERPAY BfBRA, spinal ang/df SuRSHER! gy

further irdrer @rdrebyaidreasingethedevels sndldumatisneofdastion bedentrald PErifiteraB4.

In particular the invention is drawn at any disorder selected fromthe
group consinstogegous oplideidneldindst@phaligecr eased awar eness di sor der,
autistic disor 1.0 Moy ctdad di d :
di sor d(lla(?, hos p?ﬁﬁ ipzén\]}&g@lni Er}rﬁagjié%gﬁébtnte g&%@?s%érpgcﬁﬂgn% I %n?‘ﬁ% cg'{q(gl"r'iﬁaﬂam,
r el at i onshiigcdral inflamenaterynahd weuiapatlisic pahgiis cortesmplatact y di sor der,

schi zophreni a, depressiyve di sor%iqe]r, d cre&sl d interest in enyironnment

i npai red soci al T R§ePYRYENYON O kERITENE ek o-merakiphaiaRcs Balsp an aifm
behavi our, i gl welidiio .ntArﬁsh% @@@ug@o $ts2BAe %eyga@é 'ty@ae;%%,- kidne

Di seases vaferel n a m)gul atro rane netal I'opepti el1s soughY’ 30
al so i ncl yserathypeid! pancreas, dtestirss | €oowich, mucosa,, piostatepaatosalivary igfand s
and bowel disease VWO Zoogé(ggolaggPCT/.l B2 O%%OO?OO 29 Tr eat ment of
i nf ect i onJIPAdgrsHhat A5 FRY Y NECIsERg TR, M 3i@Ne%por t ance of prot ei nase

i nhi bitors for lﬁ*\@a&igﬁaﬁ%@td@tx&%ﬁqgg@é s@lected HondlitREaHBEp Ehstingoynd i n

J. Potenpa and Travis. LP- peptides, antibodies or nucleic
aci ds desdwjipeedbrabype-parathyloidisrd, sééaporbsis, pancrastitis ngubmandisular iglandat or y

oSS g, PGS B AR oRREL £ 0" UL et 2ot ds as defined
The prevention or treatment of impaired interpersonal and behavioural
20 disorders is of further interest. Various mental disorders are described in WO
02/051434.

In particular the invention is drawn at any disorder selected from the group
consisting of avoidance disorder, decreased awareness disorder, autistic
disorder, attention deficit hyperactivity disorder, arousal disorder, hospitalism,

25 impaired interpersonal functioning and relationship to the external world, schizoid
personality disorder, schizophrenia, depressive disorder, decréased interest in
environment, impaired social activity linked to sexuality, and impaired sexual
behaviour, including untimely ejaculation and hyperactive sexual.

Diseases wherein a modulation of a membrane metallopeptidase is sought

30 also include hypertension, aterosclerosis, tumor, inflammatory arthritis and bowel

disease.



Anot her obj ect of the present invention is the use of the above descri bed
peptides or nucleic acids as a substitute in the treatnment of drug abuse,
not abl y iwormesadosse drug abuse. | ndeed, studi es hacenBrggemved t hat
the vulnerability to drug abuse and the devel opment of reward and drug
dependence is at l|least in part, a resul yof pre-existent or induced

ogard. usi ng BHEBTAEHL PHBTGSHORRE 8RE SLCHHarspa BrePabD-(He rRolifhdzet o

endogenous, BRkRRER iiHISitoVs by fROMESINEIR of acttal O derabliseates hrey1Bé f6usd gns
of withdrawal ) produced by interruption of chronic norphine or heroin

adni ni st r ainibPotempararichfravis.t he i nvention, reducing the inhibitory effect

of the BPLP- 2 eptd,des op ., NEP b esi , . S| ti body
agai nst the BP%%%@R%&%%@W%Q&% iuégﬁﬁa%@%%gﬁ?%t}’%%gog%ﬁ?gﬁ@oi S
par ti cukarlisefatiRrRbABSIHG imuUreinflapmiaten reshonses. odegener ati ve di seases
such as a disease or disorder associated with anyloidosis. Indeed it has

been shown t hat ThenBRiiR-peptidgs, wsibpdipsiar nucleie @cids as AeipegEibeyeare s or

enkephal i - het.| L nhibi i ses anyloid p levels (Newell
et al, 200 e?bk%%’gi—%%%%g{;%g%?t é@%?%ﬁ% ﬁg%mr'eported that transgenic

over expr essi on Afiothepiobiectiof the pnesarmrisventn ki thenisey of Hilabsvd desorilfed

| evel s, retards or conpletely prevents anyloid plaque formation and its

associ at edPeBiidesLMBIEIE, aGHY ap & stbslituigeingthentgeatment &f tHHg Apusee 8atably n

anyl oi 4, pr r [p.transgenic mce. 30A disease or disorder is
associ g?eﬁ\g’m lﬂﬁéarqsﬁ@%ggg?s when anyl oi d deposits or anyloid plaques are

found in or in Ipdesdrstudiés hbve Suggesfcdettiat dhdwultierabilise & erugrabasenaride
di sease is characterized_b overgroduct' on of a protein that is or c%an
rfJS_P It of

becone i nsBeulp\elonmenk Ry revard,pad Hidg _eﬁ‘ﬂg%‘i’(és ﬁé_t?ﬁfftdaiQadT’ a\gsu
2005/ 0903 Q%iét@%?quﬂ%ﬁg&’ rﬁ@d@&éﬁ@fs;aﬂbf&caéfécf)rof'tﬂg'etéﬁﬁéﬂého%é spRYM or

unknown chani sis. anples o ny I seases Inclu are not
limted tosystgrat dni thisliregase sysisg dBPB-peptidai or inutcleienaxidrity potentsteethe

mul tiple | gma,. macrogl obulinema, famljal anyloid palyneur thy ..

( Por t udaeseecth " EXosRpBs NP rziis wil) recie R YATPUSSRF PGS Gabalis
fam i al i Fﬁ,ﬁg I b | irﬁl&ﬁhﬁ]é i N A1
Cer st rrann?é;[yllr.'guéiswgw& ef %gzrm%%dnd orre;err}z'lgﬁr%rt| icgl Clgﬂr?‘{yllhdgi d nephr orgat hyI with
urticari a adinisedtiomss (Miuckl e-Wel | s syndrone), nedullary carci noma of

thyroid, isolated atrial anyloid, and henodi al ysi s-associ ated anyl oi dosi s
(HAA) ; and neurodegenerative di seases. io0The term "neurodegenerative

di sease” refersptraindl &8aRE iAVerticrO’ @AUCRly tHe iy Sef¥st 8Mthe BPLP-

particularly invol Vlrl‘dr;hg the brain, that manifests with synptons
char acter i paptidest o MNER roay rier desitgd faige by dsing ag. anM againgt tre B6g2 t erm

menory | apse, or def ect de tia i tiqn f S, n .
coordi nati %rﬁt%Pobqr_en%e,ps@ﬁa' gﬁﬁ'ﬁ o%%ll%%%%ggédﬁha i olﬁgf: a%&%?eﬁ% %%?t'%%rly _
present i ny@ritadeds ithBar&atRRint bf HearddegepBraiveadisahdds SRl adleadsesasd i ve
di seases that are associated wth air&yl oi dosi s. Such diseases are

OStSo

"associ at e disoldeaaasoriated withygnaylo pedeas Bdiasdreqmelpwy thatinpibiersf
D L S AR S RSO Bl SRR, By SRk
brai n, ,ar enARfiRlr Yaked dhyiEplewdls (Newel ¥t &I, @003) Vi &i¥sring et al, 2003 further
reported that transgenic overexpression of neprilysin in neurons significantly
reduces brain Ap levels, retards or completely prevents amyloid plaque formation
and its associated cytopathology, and rescues the premature lethality present in
amyloid precursor protein transgenic mice.
30 A disease or disorder is associated with amyloidosis when amyloid
deposits or amyloid plaques are found in or in proximity to tissues affected by the
disease, or when the disease is characterized by overproduction of a protein that

is or can become insoluble. The amyloid plaques may provoke pathological



20 subjects or mght not be available at all, often the association of a
synpt om or synptons of neurodegenerative disease with anyl oidosis is based
on criterwe04dm@o3sshan t he presence of anyl oi d depositspcsuBiosisoopbaques or
fibrils, in a biopsy sanmple. In a specific enbodinent, according to the
present invention the 25 neurodegeneratizgye di sease is Al zheiner's di sease
(AD). In other epbodi nents,. the di e ke i l.seas
characteri %) '%?Cﬂ}ﬂu%rl g‘%ﬁcp}ﬂ W_iﬁu&%ﬁt Hﬁ#n:%ﬁog/ﬂyp{)el%galﬁﬁr%g?ﬂbfe& 8Fn
(APP) nearghipiddiskadedr ichite, Butt fre poP lipticdi @) Sfstéiiis diseeists! stidhhas

di sease is hereditary cerebral henorrhage with anyl oidosis (HCHA or
HCHWA) - Dut@tionigpinflaimatory uilinessiese aseliplen soyelpma; Heagwalphuliagmiai famiial he

scope of the e ' WoJ7 LT ; e
corcbral YBIG ERBEERYY Thor e B sRrdpRhppb Cansay SRR <
syndrong, dJd&ilki AaQlidyie fandlizifarkdait pelydepla@patiyalledansianmliairahioidoyid oi d
angi opat hy. WO 2005/ 090386PCT/ |1 B2005/ 000700 31 In a further aspect,

t he neur odEfuneh)at i RergimaaSiiagisglesAeasitker s pSHgHIvRen en@Byldl oRITMIPId such
as but not_1 {41 t Qi1 S badinse,

Ger st rrann-réé%é%ﬁgr R"thsgg@g,hgk%ﬂj?d%:eﬁlﬁ%nsﬁgmamgglt%mfgg”%i easr?amg ’ r?]u?deu-ngger
and el k, heartinensp oofithyroid, e iswateal etdalnyanefloidat ahe, henbdialpsistassosiatedsi bl e
5 encephal opat hy. The invention further relates to the use of an agent

t hat rm_dul%[f‘bél@i asds (HRAY A0 ReredegRReraline 8ife7868: BPLP pr otein or

mat urah) on pr OGHEL soff Ineiidielenafiive. dIBSANRIIR! ) 4 AsPidellar Aiddtier bP
preparation of a therapelfic conposition for preventing or treating

di seases vthemsmous systaim padicubdrlyt ingoll/ihgaibiel wiainy tlodt reanifleste Mithesyamptoms

tall tid I ht. S ' t hod Th th that all
per son skiAASECiERSIR 8T BN 05 NEY BYSTURBTOG By SOORdHR @ IOBAISIRAGemRY
bind to th?p?ﬁgﬁé}aﬁ RS undie 2BoliBA! eféd s 2haianédt aganicebrdihaliyi cal

activity o proteln or maturation products thereof, e.g. the QRFSR
pepti de, greblmss,r ameerhetienaidwd behaviomE elefisiaticins. el e ppesend inugnticn i
protein, a peptide, a hornone, an, antibody or synt het i onpound whi ch is
ei t her 13 @5f§8@gwl%lym%gﬁq H’lﬂé r}ﬁﬁ'lr‘é‘g e&ergﬁ\(ﬁ]g@gagﬁ %@E%ﬁ&ogl\%&&can
be synt hes\hi%ﬁdaﬁ%/ldi(ﬂ'gsiﬁ.or&ﬁ‘dﬁ | @88hse20 arBt hadsotedr $AtH CarbhRGHIS™Y when
The invention provides an in vitro method for screening coirpounds for their
abi lity t cisiopathaloginal (kigpsy) sampiesot krairptissuefrem subjectsovito dempnstrate
mat ur ati on_product, thereo

of S5 bioh WGl et o AR B, PREBORSY, Pl FREF T

in the  prain, especially human brain, are obtained with great difficulty from living

20 subjects or might not be available at all, often the association of a symptom or
symptoms of neurodegenerative disease with amyloidosis is based on criteria
other than the presence of amyloid deposits, such as plaques or fibrils, in a
biopsy sample.

In a specific embodiment, according to the present invention the

25 neurodegenerative disease is Alzheimer's disease (AD). In other embodiments,
the disease may be the rare Swedish disease characterized by a double KM to
NL mutation in amyloid precursor protein (APP) near the amino-terminus of the
BAP portion of APP. Another such disease is hereditary cerebral hemorrhage with
amyloidosis (HCHA or HCHWA)-Dutch type. Other such diseases known in the

30 art and within the scope of the present invention include, but are not limited to,
sporadic cerebral amyloid angiopathy, hereditary cerebral amyloid angiopathy,
Down's syndrome, Parkinson-dementia of Guam, and age-related asymptomatic

amyloid angiopathy.



25 presence of the BPLP protein or a maturation product thereof, e.g. the
QRFSR peptide, or any peptide retaining the binding specificity or the
physi ol ogvoabosambisgi ty of BPLP protein or of its maturatconBmosduwses, e.d.
t he peptide YQRFSR b) determning the ability of the candi date
conpound to conpete with the BPLP proteigp or a maturation product thereof,

Spaci 1ici ty or nd (HyaPb Seets (et PRty agrnERihE, Nibthse dp g Jufdoute
mat urat | O%é’%r@??g% d%gg/@gﬁaloggmypenéh dg b(RbSMnitea f’[o,béd”rdhiég Oreutxfefdt-JaMab

2005/ 09038 007 Bi ndi ng assays_ of the candi date conpound

are gener ali$gages rGeistrnenatStrapsster digsage, Ky, chronicriyasie disqrses of Aplesl |

ool ayer st kbt SR Anfetia5thy bR AR, SRl i feirissiole

cryoseci i dpephhidp@shy. Menbr ane preparations or crude honmpgenates) that
cont ai ns NEP 8i nding sites for the BPLP protein or a maturation product

thereof, e.g. tHe (RESRopdrthge relates tothe diser pbant agenicthah medulaies; thes

dinth . - g _ = . !
monbr ane. PRSI dfFtPEh "8RG MG P Optcteinl ch > fittutaMR brodUetS oy o
to be appr@RFS®,ethd armaiBrags invethllopaaiaserfenthe preparativhef epthefrapeetic

ti ssue sanples that can be used in the screening HE'[ hods accor di ng tﬁ_w';he
present | riRspResiom far Arevendingy BEtEgatings diseases pabatsin i adylatier ohileg ¢ o

be e””u?h%ti'\/ﬁ%lﬁﬁgéﬂerﬂé' ﬁ%mﬁéﬁ@gﬁggﬁqﬁgﬁ'ﬁéf or the BPLP protein or a

mat ur ati on product thereof, . For exanple one may 15
use mammal renal outer nedulla, placenta, testis, prostate and bone. For
exanpl e, such a procedure can be _appliged toéia(i; sues and/or cells of nouse,
rat or human origin or cell Ii ne§°(g%\'ﬁ’§'ge@te afth met al | o- ect opept i dase

CONA, in particglar SReS ! Hrkdn ki €0 SefedtAdd pLARLI N

% Fh
or maturation prodl%%\dﬁtgﬂgreo a?or t he pepti de tEEt retains 20 the binding

speci fi ci toandiddt ecopiysurmsotiiat dinchte ithe tspnaf tarpetsBndd havetan agonispforiars
mat ured products) |s preferably |abeled, e.q..by a radi.oacti 5s,
rs 1563 ciagoN b, browgiCaI ARt of 85 EHR Brdeiods BuiRiotyispiiet Bhreal
fl uoresceiéjﬁéegh%.?kpgp\t pbptidd) &te iReERBE S Heldrdierhe NEP expressing cell

su

during a ti ficient and under conditions for the specific binding to
take place. 25THe Icabdidate@ompattid mayobedatprotdie, aepeplidey a haimese, an

compound. aboBY bR sorpy R E R 8 e & BertigeiPh e 87 HeBtte  on
i nvention hyflchey, &Icﬂvég%é%d?ﬁﬁéwtﬁélfcéﬂbé%?lﬂ@eﬁzwlmom&dcéﬂnﬁntional

specifically bind to the NEP binding sites for the BPLP protein, 30 or
mat ur até ormpthodiscif argemnie chesustiy.i si ng t he steps of : a)preparing a cell

cul LU, O B SPAfd MR HRNigERSEh TF b el P S9EBafoebfBodics for
their ability to bind to the NEP binding site for the BPLP protein or a maturation
product thereof, e.g. the QRFSR peptide, comprising the steps of:
a) incubating a candidate compound with a NEP expressing cell, in the
25 presence of the BPLP protein or a maturation product thereof, e.g. the QRFSR
peptide, or any peptide retaining the binding specificity or the physiological
activity of BPLP protein or of its maturation products, e.g. the peptide YQRFSR;
b) determining the ability of the candidate compound to compete with
the BPLP protein or a maturation product thereof, e.g. the QRFSR peptide or with
30 the peptide retaining the binding specificity or the physiological activity of BPLP
protein or of its maturation products, e.g. the peptide YQRFSR, for binding to
NEP.



WD 2005/ 090386PCT/ |1 B2005/ 000700 33 honpbgenat es) contai ni ng NEP bi ndi ng
sites for the BPLP protein or maturation products thereof ; b)
addi ng t hwocassdiosmbe conpound to be tested in conpetiti @uTWB005/000700
hal f-saturation concentration of |abeled protein or maturation product
t hereof (or a 5 peptide that retains theg,binding specificity or the

hysi ol ogi cal f BPLP
&) noubati ng el dosdpafoe carulint fubbilind are bPoSRRV SRS AL, o)
in the pragenpe gf3tdre candi date conpound during a time sufficient and

under conditions for the specific binding to take place ; 10d)quantifying
t he | abel specmhacaJER/ expuessing celemay| be dula gek CLHng%\nS%(ﬁbéiﬁn%rP%HﬂU@n%sue

PoTL 2 1 R 16 S ESPLER RridahssERmONOs

saturati “Q:r?é%é‘c@n@héatéllé@sl Smtehﬂaraﬁ@cgréga&btnms obr t sradeai@neshdpRitEs)priagei n
or maturation product t her eof the QRFSR 15 peptide (or the pep t|de
b fiokftiey pethct

that ret almtalh% NJEER diimdjng (séte BBLHM@"%%%@F@@N@HP"&FWW effoft he

BPLP protein ed products) which binds 50 % of the NEP
bi ndi ng S|etgs ah#ﬁﬂg@%&# ocess also allows to define the relative

affinity of the pestdirdatisaersempld tikatniparsed ih ¢hé Bereiny meth@dmacmrdmg
mat uration products, e.g.. QRFSR 20 affinity (qr thies gegf)%de t retal ns

t he bi ndi g tb@@éeser&ﬂm\gfermontlﬁ@ WRYEIraNg greraratien oy st e frl BBt n
or of irs rﬂ?rtnwi Ql"sggél%ﬁ‘)vnt o be erl%;fl‘B?ﬁQl‘:erd PN@‘F‘ a@ﬁwﬁlr}ﬁegéﬁﬁ%nt' nvention

is a process 3EF_Y R i ng ative affinity of "I'i gand conpounds that
specifically bl@tﬂnet@réfeereblﬁl%shersﬁm;ges 'rthasca‘nobe ubed BPthie pereeainy methods
mat ur ati on products (or the Igégtlde that ret ﬁ ﬁ fhe 25 bindin

speci fi ci t3CCHF 'f‘ﬁéoﬁh%ﬁr@?@& ntign atg 8l PefiP Ii’lSEﬁerH"SE’%r%%OBg that pres

t d f
The above S Blbe SAHENS #f RED-FETRIASE ALl 68 UcR for'the BRLFBIOR,
step e) oforcaorrp:astura‘(@ntﬂ)l@dabf thereef, efg.¢he QBREBR paphﬁ&o?mmainnb&ame fayd in
step d) to th f t ot,h id d Anot h
by Bt ot e TRBEWA: 16T <oHtPE, MEGULR pP BEESE F BLGeRERiRlR (A AT 1 F 9 ¢y
of a conpqyadhdiBagydPs r&d:é“cﬁ]ré%aﬁ'H@épélﬂed’J&%éﬁﬁ@s@n‘t&l%rr&lﬁ'df‘?n&%e trheoBPLP

protein or maturation products thereof, conprising the steps of : _
human origin or cell lines transfected with metallo- ectopeptidase cDNA, in

particular NEP cDNA, especially human NEP cDNA.
The BPLP-protein or maturation product thereof (or the peptide that retains

20 the binding specificity or the physiological activity of the BPLP protein or of its
matured products) is preferably labeled, e.g. by a radioactive (*?P, *°S, *H, |
etc...) or non-radioactive label (digoxigenin, CyDye-europium, fluorescein etc..). It
is then incubated with the NEP expressing cell during a time sufficient and under
conditions for the specific binding to take place.

25 The label specifically bound to the cell may then be quantified in the
presence of various concentrations of said candidate compound, for example
from 107% to 107° M.

Accordingly, the present invention further provides a process for screening
a compound that specifically bind to the NEP binding sites for the BPLP protein,

30 or maturation product thereof comprising the steps of :

a) preparing a cell culture or preparing an organ specimen or a tissue

sample (such as cryosections or slices or membrane preparations or crude



WO 2005/ 090386PCT/ | B2005/ 000700 34 a) preparing a cell culture or
preparing an organ specinmen or a tissue sanple (such as cryosections or

sl i ces orwornim@umepr epar ati ons or crude honpgenat es) ceoTaBi0sgooNEP

bi nding sites for the BPLP protein or maturation products thereof ; 5b)
addi ng the candi date conmpound whi ch hasspreviously been | abeled with a
radi oactive or a nonradioacti bel. ; . l,ncubat i he cel |

cul ture, (ﬂ(ﬁ'ﬁﬂg &P gntg}nlrgg ﬁ%{éa@%%gesnt&s fgf é'b‘g)a%'i lﬂ% pfﬂ%"g%@é@%&'égtbqn t he
| abel ed cagididerseneapound during a tinme sufficient and under conditions
for the specific binding to take place ; and tod) quantifying the |abel
speci fical | y bd)nd adsindhthe eandidaiet ecarapowidyibe jesteddn O@mnetg@nemﬂahplfe in

(prer er ab el YosRepnatRn oY Beledhutein 8 mAGRUER, BIREIP &R TR

| abel eds eyefptideMthat redsingass birli@efecifidify, ortte ph3Riblggical activity of the BPLP

non-radi oactive | abel (digoxigenin, CyDye-europium 15 fluorescein etc..).

It is thePrpigdupapEis m&thr%@'oﬂEPtSéxpresm ng cell during a time sufficient

and under condigti o ol P S LEd e bindin Kk may

further conpar ect)t hgﬁ%{’F “rrlllbtyeo‘?agg%lhﬁgah@yga?%écgrg%goﬁrn %ﬁegﬁ?rlnp |lee8f 0'the

one of thex)dhhiee presehodadetheccygralicate ,congpdurat darivey aetimé isuéficiriti amid yndér

candi dat e 30%%ng t&%ﬁ@ﬁfﬁ&%ﬁ%%&%k@%{sﬁ the NEP binding site for 20

the BPLP pmiobdeionsder eof, e.g. the QRFSR peptide,

I s determ ned. o ty f (Yo \VERs 2] [ |4 f for

scr een?(%g conpcglandsclufa-ép&t”?gﬁﬁaa%@ﬁ tsy%ygeé@? Hzg)\s{lfnggg%ﬁg?se%nr/ Ctg#tagéégél sts of

ot hod Compro6e 1 he St one Harr 28 o) neubati ng & cand: dat e conpound i th
i ses s 0fi,: k i ncu i ng [ und wi

a !{\IEP fxpwqgﬁ‘dc&rzf?e@lﬁyﬂﬁéoﬁ?é%ﬁi of (i) t_rla BPLP pr ot ei nﬁ_or a

mat uration pro i : i

retaining the bﬁ%ﬁl’%gsgﬁﬁ{?&(ﬁ%ﬁ? or %TE%@E%I og'itrggfmg%ﬁév)i%teyéo rattﬁg BP

prot ei n orofcdthei tabetaxt BRI mprotkiot ar, nzatdratidn pradeet sheafatesy.; the) QRFSR

det I Ni . t ' f the, NEP bstrat.e . t NEP, . 30 .wh [
an | nokba e taRdGp BEeOPYHIS Hal RS e g Seafciinar die STHSIIURE. n
conpar i somc ik of e BM@PRS@M ¥8bBits MdtlRPPRRIEE)AWhithDHifdH B0IAL &F the
conpound, 1s 1'ndicative of an antagonist activity; "'while a decreased

endopr ot edNiSibinding shes.pr esence of the candi date conpound, in conparison
with

el

LP

This process also allows to define the relative affinity of the candidate

compound compared to the BPLP protein, or maturation products, e.g. QRFSR
20 affinity (or the peptide that retains the binding specificity or the physiological
activity of the BPLP protein or of its matured products).

Another object of the present invention is a process for determining the
relative affinity of ligand compounds that specifically bind to the NEP binding sites
for the BPLP protein, or maturation products, (or the peptide that retains the

25 binding specificity or the physiological activity of the BPLP protein or of its
matured products), said process comprising the steps a), b), ¢) and d) of the
above process for each candidate compound and further comprising the step e)
of comparing the affinity of each candidate compound quantified in step d) to the
one of the other candidate compounds.

30

Another object of the present invention is a process for determining the
affinity of a compound that specifically binds to the NEP binding site for the BPLP

protein or maturation products thereof, comprising the steps of :
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t he candi date conmpound, is indicative of an agonist activity. As
used her evo,20esm9e3peni st of a BPLP protei n or maturati onpprasosodoner eof is
a nol ecul e which has the ability to inhibit a netall o-ectopepti dase
activity, 5 especially NEP or APN activkjy. As used herein, an

ant agoni st of a BPLP Brotei n OL nﬁlturationgpr oduct thereof. s a nol.ecul e
whi ch has the afl iRGPEENG & pelhsuliyren@t BIGRNDE AT pLdan é@FFW%Pr@sb%‘f% ly
NEP or APN G lbvg]ééhch BYr ERB5ERdhs bResIRE8NbS méMbAHAgREpSations i o yudd the
candi date conpound io can’be assessed in determ ning the netabolic changes
i nduced byharhogenated) dantairiogmNziA dindingtsitesaiogdoe rasteimer snaiunations
and/ or rel ease of thefpri mary or secondary nessenger netabolites as a
result of POPHGHLAGE on signal via the protein kinases or adenyl ate

cycl asesand t he @pctddehd de @andidaite c8hibovindt WRicE hgdtipkaviodsly roeeay ldbetddar
enbodi nents, the 'present invention also pertains to a process for screening
a conpoundvitthatrafiioagtiveigbainsnradioasiéveBrbel protein or a maturati on product

B O e

slices or dyEftnapeedurrRasfahé tilseled candidate2fornponge dating la traotsaifidient diicP
bi nding sites for the BPLP protein or a nmaturation product thereof;

b) i ncubatunsigrioeaditiens fetithewsrecifisy bjadingdedake Rlase tdNskue sanpl e of step a)

at concentratio ] S td I V] [
preseng(g of ther}@amaﬁﬁﬁeﬁgmoﬁ?&%ﬁeﬁgﬁﬁ%ﬁg@y% tb% %ﬁ Sé%{'l?[e’agrdé}?
hal L -S ?t ?L@iécn?e?%mﬁsgwtgamﬁgeninofhd_ pecdtidd pf o;taeibmsoa:oraa:ermlad:f ioat i ointhe

pr oduc ereo or any peptide retaining the binading specificity or the
physi ol ogi|€B$|chQﬁn\¢iqaﬁe&Pmﬂ%'ngﬁﬁlffﬁi;%héﬁﬂwto ié gﬁ)s mat ur ed pro)d/ucts) and

NEP substr at ' ' iici Lo NEP
Substrate o tan cradeiid LaReBhl S PRkl PedInEr b £ s (P2
quant i fyi rmgst fﬁh—l,aé‘gl vetty..)ofort henafopcteeniabeh (HigexigeningiGydlyeraumpiuh, of

F capeot v aIUPTESEUR Sl e ldn diSInGUb AL WIBSBR U BrOPHES D% GPL A NG A Bt
gpg 4N U NSHESANGR) BhdbrodificiReRN Bt Shedifiebifdy & @i@igla&l. @ maturation

One may further compare the affinity of each candidate compound
quantified to the one of the other candidate compounds, so that the relative
affinity of candidate compound that specifically binds to the NEP binding site for

20 the BPLP protein or a maturation product thereof, e.g. the QRFSR peptide, is
determined.

The invention further provides an in vitro method for screening compounds
for their ability to act as agonists or antagonists of the BPLP protein or maturation
products thereof on NEP activity, which method comprises the steps of :

25 a) incubating a candidate compound with a NEP expressing cell, in the
presence of (i) the BPLP protein or a maturation product thereof, e.g. the QRFSR
peptide, or any peptide retaining the binding specificity or the physiological
activity of the BPLP protein or of its matured products, and (ii) a NEP substrate ;

b) determining the endoproteolysis of the NEP substrate by the NEP,

30 wherein an increased endoproteolysis in the presence of the candidate
compound, in comparison with the endoproteolysis in the absence of the
candidate compound, is indicative of an antagonist activity; while a decreased

endoproteolysis in the presence of the candidate compound, in comparison with
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specificity or the physiological activity of the BPLP protein or of its
mat ur ed pPWOQUE®0386 In sai d above process, a hal f peatiBZoBs/HOVG00
concentration is the concentration of the BPLP protein or a maturation
product thereof which results in a redugtion 5 by half of the degradation

of the NEP substrate., . .  Another abject_of. e_present .I V. L on
conpri ses B Qg%teplyﬁ'ss'@rtggrﬂ%?ﬁnge 8?%0@{5‘5'9%%0 rgp%%ncgid% ﬂbcﬁ%tgvte ofran he
BPLP pr ot eégrbrﬁgt Fetigy.uration product thereof, conprising the steps of :

a) preparing a cell culture or preparing an organ specinmen or a tissue io
sanmpl e (ci yosedds uaed bereinj aragonistrofd pratgireit metiwatien ereduct thereof

honogenat es) _cont ai ni ne.. NER _bi ndi ng..sj . RLP ' [T

mat Ut oot JaEeU e BB Rad' e B8 tETonl 4 dFelibadosulidRsBiabiiay
speci me§ OgsgdciyNBRERIAPNfachtigp a) at concentrations all owi ng measurenment
of NEP enzymatic activity under initial 15 velocity conditions in the

presence of a SAbmsgrnkeredbnaremntagorist of at BBLBRpIoteincee matematignnaiogust i on

product thereof: (or t r I ping s Falel | £ @

physi ol ogiqﬁgf}eoa(c%i i %&ﬁgh\gﬁﬁaLﬁggL@F elgkr%Fll(tyre tg:‘lﬂlgtés&r?;f% ﬁmééégé-ééaﬁéﬁ&gnd
a ][\IFP ;ubsédtia(ttgz,,egrjedié]g MEE&grREN(a‘ctit/iltw candi date conpound during a tine
e Lot f VAT Boe ot o ameGnRERcbeed SR o

t he NEP. prese ' i | ' af d”ﬁf" ' i

| evel s 1(())f ﬁép&éSgg?ér%%eme%éggb@%e%@gﬁsﬁﬂ%@p?g?bg\%gﬁ@/d@r? t eﬁgér ggg‘rj\@g?eor I n

t he absencsompodrtt opaiteliaiget suzhpasitite aynthiesist dred/or eslease afrtherprirharyabsence
of the BPLP protein or a rraturai)i Qn product the eo{, or the 25 gg tide
ret ai ni ng 8FONHRRLMRSSEpEeI Melppglitss 3@ i 81 8gfraasduction,sigpabyia e spLp

protein or @feiﬁ;ﬁn éJb?%q‘% st Srclase, and!tnegaar\%iiSHr@ﬂa%ﬂawhmnfhep sai d

above process, submaxi mal concentration is concentration of peptide
whi ch resubtslyin a reduction by at | east 50 % and preferably by at |east 75

% of the degradation qf th ubstrate. 30 The bel.ow exanples and figures
I Tust 15t e no TiRAEHR-8HCBORBTENE: et Piagent GVRURL albovggrtas 16 & prodkts
2005/ 090386P6d/dRatPa/ AYSUthd that is an agonist of the BPLP protein or a maturation

product thereof, comprising the steps of :

a) preparing a cell culture or preparing an organ specimen or a tissue

sample (such as cryosections or slices or membrane preparations or crude
20 homogenates) containing NEP binding sites for the BPLP protein or a maturation
product thereof; .

b) incubating the cell culture, organ specimen or tissue sample of step a)
at concentrations allowing measurement of NEP enzymatic activity in the
presence of the candidate compound (preferably 107"% to 10™° M), a half-saturating

25 concentration of the BPLP protein or a maturation product thereof (or any peptide
retaining the binding specificity or the physiological activity of the BPLP protein or
of its matured products) and a NEP substrate during a time sufficient for the
endoproteolysis of the NEP substrate to take place under initial velocity
conditions ;

30 c) quantifying the activity of the NEP present in the biological material of
step a) by measuring the levels of NEP substrate endoproteolysis, respectively in
the presence or in the absence of the candidate compound and in the presence

or in the absence of the BPLP protein or a maturation product thereof, or the



37 LEGENDS TO THE FI GURES: Figure 1 shows representative

cati on-exchange HPLC profile of 3HYQRFSR nmarker added to 2.5 m salivary
nmet hanol -woi2dosaobssact corresponding to 5 2.5 ml hunman saCiruB2003/b@76ecovery
of the mmjor radioactive peak was evaluated at 75-84 % (dotted bars).
Figure 2 shows representative cation-exghange HPLC profile of a salivary

met hanol - aci d extract obtai.ned from.. ..l Lva.  Fr '

anal yzed 5P 'fjﬁé'faia'f"ﬁﬂi P%Pgmgoﬁ‘f%ﬁ%@}?'%0@{5“%@@0@%@}1%@&% §Qﬁ%\§§%€y
hunan ect gyofkhh 8PEPReAdtdsepraalitisl ty (LNCaP cell line). Figure 3 is
a representative reverse phase HPLC profile of the major HPLC-EC active

13- 14 fracti ondn (saist abdve pregessratmli-safyratingecenraniaéigntis the seneentration t ory

pot ency of b e P en r |.ysl = i I vit
(ncap coldf e HE Pupiel oL 8 R gt Broduch BiRal el PEGRER I A P ¥ 1Y
profi I &5 ofby_tmg;f Bﬁﬂh@rdéd?bé‘atﬁl?l atiheveEPrsadktratess. Fracti ons were anal yzed for
their inhibitory potency of substance P endoproteol ysis by human

e(l;]t o- Enfjppept i fannthercebject 9f thel presephinyENHeR CORWINSed s BrasEse dongcreeningm
a i 3 f - ' ;
br eakdown BompeBiiSnan & 8 s el 8 BaT BioEim Bt BoREGENEN Arbfict,

cell |inekhelddf crhgbdiny ehe steperdfr.ati on of (RFSR peptide ranged from1l to

25 pM and being hal f-maximal at 11 pM . Fi %ure 6 shows the effect of
YQRFSR der i vat id)e PSEPHEIE A el SRItWEn o PESRATIN 8NpPIPIaRdBRFCIIENsoh &t YSRUE P by

hoEn, ect o . b . .
concent] atFHIPSREGRRPRES sitebor dhaiBfarkc  Eeraldioor oL Q8 Hmegdriates)

hal f - maxi reeint#ihingONEW binding Sitggirfer The hBREPt proteinf ecta ahaCRFIR predustht i ve
of hBPLP- QRFSR peptide on the breakdown of substance P by rat NEP

ect o- endo %'ﬁoé?ase activity (renal tissue), the effective concentration of

YQRFSR pept i de @aﬁ[gﬁ%%ﬁg%é defl %@Hpé\,/' &ﬁgﬁ;éz?e@ﬁﬁ oﬂﬁhéué@éh{ﬂ’é ofiktepBaPM

Figure 8 is a onmat ogr IC a I's of the YQRFSR peptide. The
YQRFSR perpitiabmcehitationd allawingomemsusdneniz et NiP enzpmatieldctiyily funder initial

2882?88%'33% i @)35@&%517 | lp?éseintceior}haj\ bsiub(randaxll3 argg/ﬂct;ehn%raﬁ%gs&a {hceeBBLPV\D
protein or a maturation product thereof (or any peptide retaining the binding
specificity or the physiological activity of the BPLP protein or of its matured
products) and a NEP substrate, in the presence of the candidate compound
during a time sufficient for the endoproteolysis of the NEP substrate to take place

20 under initial velocity conditions ;

c) quantifying the activity of the NEP present in the biological material of
step a) by measuring the levels of NEP substrate endoproteolysis, respectively in
the presence or in the absence of the candidate compound and in the presence
or in the absence of the BPLP protein or a maturation product thereof, or the

25 peptide retaining the binding specificity or the physiological activity of the BPLP
protein or of its matured products.

In a preferred embodiment of said above process, a submaximal
concentration is a concentration of peptide which results in a reduction by at least
50 % and preferably by at least 75 % of the degradation of the substrate.

30
The below examples and figures illustrate the invention without limiting its

scope.



38 endoproteol ysis nedi ated by human NEP ect oendopepti dase. The RP-HPLC
chromat ographi ¢ characteristics reveal ed that : 1/ the YQRFSR
pepti de iwornodés/mveisabol i zed by human cel |l nmenbranes cont acmiBgodlbie 003 % was
recovered as intact peptide against 94 %in absence 5 of metabolizing

menbr anes; 2/ in the sanme experinegjal conditions the YQRFSR peptide

I nhibits yEég%B q. sis of substance P by these hunman cell
m%ranes.——%ﬁ%’ e inhibitory effect of QRFSR-peptide on
t he breakdown of substance P by reconbi nant human NEP.

Concentrati on-dependent inhibitory 10 effect of QRFSR-Peptide on sol uble

reconbi nant hurfdUIRER ahows trepeasentativer cation-excmmsR- HERG dwotile ofie’H-
Faure 10 BT meterabRedia 28 mE S Nar eitEaf i malt SH oorfibliddlin, o
APN syni hez_.st‘mrsrci@r%haéa@ivayTﬁelrbcé%rga&ethbuﬁaj@r Woa%ﬁ%ﬁk&ﬁé@év@laaﬁwent
15 inhibition by QRFSR-peptide of the cl eavage of Al a-p chr onogeni c

y
subst r at e aiy'5e@4 (% {dptiesteansEk- hAPN. Fiqure 11 shows the inhibitory

ef fect of QRFSR-. t4 O\ n ' cell
surface human %é&i'%%%ﬁg%régf%%@%ng%@{?%&ﬁ% %Iﬁf?yﬁré@_%ﬁ %gp '."55’ of
t he cl eavagethahoMasidBKdract wbtsiged fions 7hal hamnanksali?d. Erddtions ereeartdiyzechNEP.
Figure 12 shows the in vivo effect of YQRFSR- p&g;tide on the time spent by

rat in pavor itbeir nighiitonn oateneal afnsubstacee & rendprsateoldiaPy dtinan ecto-
Figure 13 : ' I - JYQRFSR- pepti de on the nunber of pain
spasm;l(é[ol%\gﬁghﬁ?sn%ggtl\bv“\&?%‘rﬂfn%ﬁ[ﬁe?hﬁ%étion; Mean SEM 25Fi gure 14 shows

té Be in ;/i vo ef flaglireo héQaFFﬁ;rae@ﬁt:adee cmxem iolhdee( 6P LBaprofigafnihedordjorg t he
m nute post injection of formalin. The anal gesja induced :
RS der IMBRC e iacie Lyt TEAstons (Hoiteq Gern FAciomsogero ASabgee far their

recept or s.jnnWh RPINERRY 3 REEL{ahB2 1 2h 888 bIvsls B WMith &R  ecto-endopeptidase
activity (LNCaP cell line).

15 Figure 4 is a representative reverse phase HPLC profile of the major
HPLC-RP active fractions. Fractions were analyzed for their inhibitory potency of
substance P endoproteolysis by human ecto-endopeptidase activity (black bars)
and their absorbance at 274 nm (black line).

Figure 5 shows the effect of BPLP-QRFSR peptide on the breakdown of

20 substance P by human ecto-endopeptidase activity (LNCaP cell line), the
effective concentration of QRFSR peptide ranged from 1 to 25 yM and being half-
maximal at 11 pM.

Figure 6 shows the effect of YQRFSR derivative of hBPLP-QRFSR peptide
on the breakdown of substance P by human ecto-endopeptidase activity (LNCaP

25 cell line), the effective concentration of YQRFSR peptide ranged from 5 to 50 uM
and being half-maximal at 30 M.

Figure 7 shows the effect of YQRFSR derivative of hBPLP-QRFSR peptide
on the breakdown of substance P by rat NEP ecto-endopeptidase activity (renal
tissue), the effective concentration of YQRFSR peptide ranged from 5 to 75 pM

30 and being half-maximal at 38 uM.

Figure 8 is a RP-HPLC chromatographic analysis of the YQRFSR peptide.
The YQRFSR peptide (175 uM) was not metabolized by human cell surface
endopeptidases, in vitro, whilst it inhibited by 70% the substance P



The study was designed to search natural netallo-ectopeptidases, especially
NEP and/or APN i nhibitor particularly in the human salivary secretions. The
strat egy wonoédmeozset ecti on and isol ati on of this productcraB2doss@dooon t he

i solation of salivary |ow nol ecul ar-mass conmponents, which inhibit the
endopr ot eol ysi s of NEP-senS| tive substrgje by human cells expressing the

Fnct | onalTHBREEEPHA MAHiRRHCEY (ERAR o Vo cotioe 1 RRAP aEe AR DIeHPLE | <

10 expr es%{@&m‘é‘ﬁ@ragﬂﬂ MarqBbastidsevbarRdahapn (HPLC chromat ography

syst ens) the 1dentification by sequence anal ysis of the natural
endogenous NEP 'Iécﬂhepé(ﬂREﬁBepeptidebus oot smeﬁahomdarby huma,n tekk reenbieus

salivary funetion 0 of the ra i al : Hurran
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committee (PARIZ-in0beEl sgmarexpsiimentabsonditions thendARESR weptideinhibitada t hy
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tini 100 I Pef a
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Thus sal i vg rféer Mnfgdfre%b%tﬁﬁaﬁthqrﬁaﬁ Nl bohBSnﬂgﬁmaebeﬁa%ﬁtaﬁhibﬂary

pr ocedure was per Mat eri al s and experinental nodels for
NEP i nhd bieffemh CSCDR-FSEI}Eﬁe@GdeGjn Isotoie decmmbmarﬁdmamHﬂEHnacmdﬂM and no

S | H b d b NEP
ot her _merRtcit RF S ARE: 06 Pependaudtralfie, o SHONG Erch PHepdtaRe ar
WO 2005/ 09Q388BnHrt BEEPNORR(R). 40 osteobl aste cell line, Mz 63

(osteosarcomn), a trophoblaste cell Iine, BeW (placental choriocarcinoma),

an rostate epi te
P p#g g@sﬁswgt lgé(jgfejlfno FUARESR 5@5{%&? S BrSIKBURLY
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QRFSR-derived peptide requires the activation of endogenous opioid receptors.
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the identification by sequence analysis of the natural endogenous NEP

ectopeptidase inhibitor(s) in human, i.e., the endogenous salivary - functional

homologue(s) of the rat sialorphin.
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EXAMPLE 1 : Human saliva preparation

The protocol of clinical research established with the “centre de recherche

Vaccinale et Biomedicale” of the Pasteur Institute, assession number: 2045,

20 received the agreement of the CCPPRB committee (PARIS-COCHIN) and
samplings of the human saliva from 10 healthy male volunteers, began in May
2003 and continued in October 2003. The saliva was collected into previously
cooled “microsorp” tubes containing aprotinin (1000KIU/ml) Pefabloc (0.4 mM)
and HCI (0.1N) final concentration; this medium assuming to inhibit proteolysis

25 activities. Thus saliva samples were stored at -80°C until the methanol-extraction

procedure was performed.

EXAMPLE 2 : Materials and experimental models for NEP inhibition

30
1- Sources of human ectopeptidases NEP and APN:

Several Human cell lines have been described as expressing NEP as well

as other members of the metalloecto-peptidase family; among them there are an
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NEP-mediated endoproteolysis of substance P in the conditions of initial velocity
measurement, i.e. 100 pM / min / ug LNCaP cell membrane proteins (10-fold
15 lower specific activity for BeWo). The LNCaP membrane activity was inhibited in
the presence of specific synthetic NEP inhibitor, such as thiorphan (62 % for
maximum inhibitory potency at 500nM). In contrast, bestatin (25pM) and captopril
(10uM) which block the aminopeptidase (APN, APB.) and angiotensin-converting
enzyme (ACE) activities, respectively, did not inhibit the substance P hydrolysis
20 by cell surface ectopeptidases; thus indicating that in the experimental conditions,
the extra cellular breakdown of substance P was mainly caused by the NEP
endopeptidase activity located at the surface of these cells.
In addition, in vitro model using the membrane preparations of transfected
HEK cells with human NEP cDNA or human APN cDNA (HEK cells do not
25 express these metalloectopeptidases) and soluble recombinant human NEP or
soluble recombinant human DPP IV (Dipeptidylaminopeptidase V) (without the

N-terminal cytosol and transmembrane segment) have also been developed.

2- Substrates and inhibitors:

30 In vitro, membrane amino- and endo-ectopeptidase activities of human cell
membranes are assayed in vitro by measuring the breakdown of the following

synthetic and natural substrates:



In the case of the use of natural substrates, substance P or Metenkephalin,
the products of the reaction are isolated and quantified according to their
di f f er entwel2oésy@ozsphobi ¢ characteristics: 10- C 18 Sep- Pek/aBzosniodges
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3- Measurement of peptidase activities

The ectopeptidase activities were measured according to the protocol

20 developed and established for the functional characterization of the rat sialorphin
(Rougeot et al.,, 2003). Briefly, for membrane preparations, the cells were
homogenised at 4°C in 10 volumes (vol./wt.) of 50mM Tris/HCI buffered at pH 7.1.

A first centrifugation at 1000 X g and 5°C for 5 min allows to remove the cellular

debris and the nuclei in the pellet. A second centrifugation at 100 000 X g and 5°C

25 for 30 min concentrates the membrane fraction in the pellet, which will be
superficially washed three times in cold Tris/HCI buffer, resuspended in fresh
buffer, aliquoted and stored at —80°C while waiting to be used as enzyme source.
Proteins determination was carried out using the Bio-Rad DC protein assay with
Bovine Serum Albumin (BSA) as the standard.

30 Hydrolysis of substrates was measured by monitoring the metabolism rate
in conditions of initial velocity measurement in the presence and absence of

specific inhibitors. These were added to the preincubation medium. The standard



Extraction and purification of the human salivary conpounds potentially
regul ators of enkephalinase activity. Briefly, follow ng defrosted at +4C,
the to savDwarsaRMkes were treated according to the fol lpowiBgopo@eedur e:
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antiserum (Gros et al., 1978) and 125|-Met-enkephalin (80 TBg/mmol, NEN); it
detected nanomolar concentrations of Met-enkephalin in the presence of
25 micromolar concentrations of Tyr-Gly-Gly and Phe-Met metabolites. The
radioactivity of each fraction was determined by liquid scintillation spectrometry.
In the case of the use of synthetic substrates, the kinetics of appearance of
the fluorescent signal (intensity and polarization) was directly analyzed by using a
multi-well spectrofluorimeter; the intensity of the signal is directly proportional to

30 the quantity of metabolites formed during the reaction.



15 ectopeptidase activity (LNCaP). The recovery of the internal marker was
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20 - HPLC cation-exchange chromatography (HPLC- EC) The methanol-

extracted saliva was solubilized in the solvent A, i.e., ammonium acetate 10 mM

pH 4.3, and injected into a HEMA-IEC BIO-1000 carboxymethyl column (Alltech).

Components were eluted and isolated according to their cationic characteristic, in

a two-step linear gradient of 10-500 mM and 500-900 mM ammonium acetate pH

25 4.7, respectively and at a 1 ml / min flow rate. Fractions of 2 ml were collected

and tested after lyophilization for their inhibitory potency of the human
ectopeptidase activity (LNCaP).

Quality and recovery of extraction and successive chromatographies were

estimated using an internal standard (the tritiated peptide: 3H-YQRFSR) added to

30 a representative salivary sample, as illustrated in Figure 1; the recovery of the

marker added to sample extracted corresponding to 2.5 mi of human saliva was

evaluated at 75-84%. HPLC cation-exchange chromatography of methanol-
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- HPLC reverse-phase Chromatographies (RP-HPLC). The active fractions
10 of the previous HPLC-EC were solubilized in the solvent A [0,1 % TFA in H20]

and injected into a Synergi Max-RP column (Phenomenex). Sample components

were eluted (1 ml/min) with a linear gradient of 1-99 % solvent B [acetonitrile-
TFA, 100-0.1, by vol]. Fractions of 1 ml were collected and analyzed after
lyophilization for their inhibitory potency towards the cell surface human
15 ectopeptidase activity (LNCaP). The recovery of the internal marker was
evaluated at 61 %. Fractionation by RP-HPLC (Figure 3), of the active molecular
forms isolated from fractions 13-14 (26-28 min-retention time) of the previous
HPLC-EC, showed the presence of two major molecular populations inhibiting the
human endopeptidase activity, and that were eluted within the acetonitrile
20 gradient profile at retention times of 23-25 and 28-30 min, respectively.

These fractions underwent further purification procedure on a new synergi
Max-RP-HPLC column through elution with a linear gradient of 1-99 % solvent B
[100% methanol-0.1% TFA]. Column eluates were collected in microsorb tubes at
1-min intervals and the fractions were tested after lyophilisation for their NEP

25 inhibitory activity. As shown in figure 4, two major molecular forms, which
inhibited the endoproteolysis of substance P by human ectopeptidases, were thus
isolated with retention times of 20-21 and 29-30 min respectively, and their amino

acid sequences were determined.

- Ciphergen ProteinChip and amino-acid sequence analyses. N-terminal

30 sequence analysis was performed by automated Edman degradation using
Applied Biosystems peptide sequanators (plate-forme d'Analyse et de
Microséquencage des Protéines, Institut Pasteur). The molecular form eluting



Rat tissues QHNPR 4 to 40 pM 0.4 to 4 pM QHNP undeterm ned 50 pM QRFSR 2.5
to 25 pM 100 pM YQRFSR 5 to 50 pM5-75 pM QRGPR .?_. 90 pM undeterm ned
QRGPRGP . WO 2065/qod486 PCT/IB2005/000700

45
from the ultimate RP-HPLC at 18 min-retention time (fraction 20) corresponded to

690 and 769.5 Da molecular mass and to the following sequence of five amino

acid residues: QRFSR. That one eluting at 26 min-retention time (fraction 28)

corresponded to two molecular components of 622-666 Da and 6495 Da,

5 respectively; the amino-acid determination of the highest molecular mass

indicated that it corresponds to a salivary Basic Proline-Rich Polypeptide
sequence, the human PRP-E of 61 amino-acid sequence (Isemura et al., 1982).

By analogy with the rat salivary sialorphin, these data provide direct

evidence for the existence of a human salivary sialorphin-like, a QRFSR

10 pentapeptide of structure and function closely related to those of rat QHNPR

pentapeptide and which is secreted into the human salivary secretions; they

support that QRFSR is the mature product proteolytically processed from a

precursor protein in a fashion similar to the maturation pathway of SMR1 and

peptide-hormone precursors. Furthermore, as for the QHNPR rat peptide, the

15 excreted QRFSR peptide seems to be accumulated in the human salivary

secretions under different forms, among which the free forms including probably

an acetate salt form and the complex forms involving high hydrophobic

interactions with salivary PRP-E.

20
EXAMPLE 4 : Synthesis and testing of QRFSR peptide
The QRFSR peptide was synthesized and analyzed for its capacity to

inhibit the degradation of the physiological NEP substrate, the substance P, in
vitro, in the experimental model of static incubation of human LNCaP cell
25 membranes. The peptide QRFSR, inhibited the extra-cellular endoproteolysis of
substance P mediated by human NEP expressed at the surface of human
prostate epithelial cells. The effective concentration for QRFSR ranged from 1 to
25 UM, and being half-maximal (IC50) at 11 uyM (Figure 5). Surprisingly, but in
redundant way with regard to what was observed with rat sialorphin towards the
30 human NEP, the inhibitory efficiency of the QRFSR human peptide towards the
rat renal NEP activity is at least 10-fold lower than that obtained towards the
human cell surface NEP (LNCaP). Strikingly, the derivative peptide YQRFSR,

which has been synthesized for tritium labeling and immunogenic conjugation for
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maturated from hPB ¢gene products, had no effect on substance P

10 endoproteolysis induced by LNCaP human cell membranes; this result lets the

inventors to propose that the nature of three central amino acids of the natural

NEP-inhibitor pentapeptide (common Q-Nterminal and R-Cterminal) is

determining signature for the affinity and/or specifity of their functional interaction

with NEP ectoendopeptidase. Furthermore, in spite of the strong primary amino-

15 acid sequence analogy between the rat and human NEP (# 85 %), the inventors

observed a relative specificity in the functional interaction of both natural inhibitor-

pentapeptides, respectively the rat QHNPR and human QRFSR. All these results

provide evidence for the existence of a conformational specificity in the

secondary and tertiary of both ectoenzymes; the crystal structure determination of

20 the binary complex formed with the sialorphin or its derivatives and the human

NEP should allow to gain insight into the binding mode of these natural
competitive inhibitors.

The inventors used the tritiated 3H-YQRFSR peptide to establish the

pharmacokinetic and pharmacodynamic parameters, of this human functional

25 peptidomimetic of rat sialorphin in vivo in adult male rat (biodistribution-

bioavailability-clearance) as well as to define its metabolism mechanism and
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dependent (r*= 0.99, n=18), ranged from 5 to 50 uM and was half-maximal at 29
+ 1 UM. In contrast, the breakdown of SP by recombinant hDPPIV was not
prevented by 25 or 50 uM QRFSR-peptide, indicating that the inhibitory potency
25 of the QRFSR-peptide on the SP-catabolizing cell surface ectoenzymes in vitro,
is simply due to its specific interaction with NEP-ectopeptidase. Furthermore,
from studies monitoring the in vivo metabolism of SP, it appears likely that the
QRFSR-peptide, like rat QHNPR-sialorphin, does not entirely protect endogenous
SP from cleavage by the spinal SP-inactivating ectopeptidases, and therefore

30 would not potentiate SP-mediated nociception in vivo.

The enkephalins are inactivated in vivo with remarkable efficiency (within a
few seconds) by both ectopeptidases, NEP and APN. Owing to the
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complementary role of NEP and APN in enkephalin inactivation, only mixed NEP-

APN synthetic inhibitors induce antinociceptive responses in various pain models.
Thus, the inhibitory specificity of QRFSR-peptide was assessed in an
enzyme-assay using membrane preparations of recombinant HEK human cells

5 expressing selectively either human membrane-anchored NEP or APN. These
transfected-cell models were developed in the laboratory. Membrane amino- and
endo-ectopeptidase activities of human cell membranes were assayed in vifro by
measuring the breakdown of artificial specific fluorogenic substrates, the NEP
substrate used was: Mca-R-P-P-G-F-S-A-F-K-(Dnp)-OH (Mca-BK2) and the APN

10 substrate was: Ala-pNA. Using the selective membrane-anchored hNEP assay,
the inventors found that the inhibition by the QRFSR-peptide of Mca-BK2
endoproteolysis by NEP is concentration dependent (= 0.88, n = 29
determination points) and the effective doses ranged from 5 to 50 uM. Using the
selective membrane-anchored hAPN assay, the inventors have demonstrated

15 that QRFSR-peptide inhibits the Ala-pNA cleavage by hAPN at 10 to 90 uM

effective doses (r2 = 0.93, n=22 determination points) (see Figures 10 and 11).

Table 1 : Summary of QRFSR inhibitory effects (ICsp) on NEP and APN

ectoenzyme activities, in vifro and ex vivo :

Enzymes sources Substrate ICsp values
QRFSR-peptide

HEK-hNEP Substance P (60 nM) 14 uM
McaBK2 (5 uM) 3316 uM
LNCaP Substance P 11+ 3 uM
McaBK2 251 uM
hNEP soluble Substance P 29+1uM
HEK-hAPN Ala-pNA (100 pM) 65+ 9 uM

20
These results indicate that the human QRFSR-pentapeptide is an efficient
dual inhibitor of NEP and APN ectopeptidase activities, in vitro. Furthermore,
owing to the complementary role of NEP and APN in enkephalin inactivation and

by analogy with rat sialorphin which exerts a powerful analgesic activity, the
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(first 20 min after formalln injection) of paw licking of the formalin-injected hind

20 paw. For instance, it significantly reduced the time spent by treated rats in paw
licking from 144 + 17 s, n= 8 (vehicle) to 97 + 14 s, n=8 (0.5 mg/kg) (p=0.05) and
to 84 x 13 s, n=8 (1mg/kg) (p = 0.02 by Dunnett t-Test). Surprisingly, in contrast
to rat sialorphin-treated rats, the YQRFSR peptide-treated rats spent significantly
less time in paw licking during the late phase (40 to 60 min after formalin

25 injection) of the formalin test (vehicle-treated rats: 63 +13 s vs. 1mg/kg treated-
rats: 9 + 3 s, p = 0.001). Although less potent than rat sialorphin, in term of
effective doses (100-200 ug/kg, iv), the QRFSR-derived peptide seems to be as
efficient in its pain-suppressive potency (1 mg/kg, iv), as the synthetic mixed
NEP-APN inhibitor RB101 (2.5-5mg/kg, iv) in the formalin-induced pain model.

30 These data (as presented on Figures 12, 13 and 14) clearly indicate that
the YQRFSR-peptide inhibits nociception induced by acute and long-acting

chemical stimuli.
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- X1 represents Hatomor a Tyr amno acid or a Cys am no acid, - X2
represents Gn or Gp when X1 is H or X2 represents Gn when X1 is Tyr,
wherein said sequence X1-X2-Arg- Phe- Sa{ arg is the CGtermnal part of said
pepti de. 4.The peptide of claim3, consi sts of sequence

X1- X2- Ar g- Phe-Ser- Arg. 5.The pepti de of claim3, wherein the said peptide
conpri ses the sequence QRFSR, YQRFSR, or CORFSR. 6. The peptide of claimb5,
whi ch consi sts of the sequence QRFSR, YQRFSR or CORFSR. 7. A nucleic acid

t hat encodes a peptide of any of cl GuAIMSto 6. 54 8. A vector for
cl oning and/ or expression, which vector conprises a nucleic acid of claim?7.
9. A host ceII conprising the nucleic acid of claim7 or the vector of claim
8. An [ r t of
Giaims 1 to b RPRPRTT axNEEhGFLoCERRRY BESICPRIPHAR LAY, Do

accor di Reptein 4BYLPJ ol ai pspudé aldfivative asfs egidatriatorationh p@odlhﬁ,r Nereeeini el |y
acceptabl e carrier. . A pharnmaceutical conpgosition conprising a
der.i vat PoRtids oapﬁph%@ d@rwh\ae sélplblta@ Hesydpiyg espeaially @ whiitesy PrerRe®, in

associ ap) fhst™h rﬂe@alle 98 st%aWHérélﬁC§£& gtfgﬁld%alhgzlu%res o abdut 3 ﬁt\él % to

phar mace COIMPOsI conpr|5| i dée acco

clai ms amfirm &cids afmddsrdbmheaehr@Ugmdr@wagetdfehecB‘PLP praterogisgtirsyr by fukina
pharmaceutically acceptable carrie 14. The pharmaceuti cal

conposi PCotpryeriasas @ PAGE 41§ndvﬁﬂé‘d Sentidaiderivative d@rn@ etapaid pqntiderdty

e g cchgino 5 ARMBAURI B AR PRS00 et Bl

noi ety, phj¥idlo§icaPaeietdft@idpeptide.mnore of the N-term nus, the Gtermnus or
one or nore side chain by a protecting group, (iv) by |ntrodUC|ng doubl e

bonds and/or cyclization and/or stereospecificity nodifications into the

of comput or -Hasi o1 08 RHIGeaL Bt dbvlin B Reic FhREsBlarisPlitten ¥ NP 02 anc

COON hygpephilic groups by esterification with |ipophilic alcohols or by
am dation and/or by acetylation or addition of carboxylal kyl or aromatic
hydrophobic chain at the NH2 term nus, (vii) by isomeric ret roi nver si on of

t he CONHa deb ds or. ,neth nof the . am.de,functi VIII
substituti ng L ani ‘8&’8%‘99 %?@Wn%ee{&vaage of QBT 11012 WiERen Bid pepti e "

or peptide derivative comprises the sequence X1-X2-Arg-Phe-Ser-Arg, wherein :

- X1 represents H atom or a Tyr amino acid or a Cys amino acid,

- X2 represents Gin or Glp when X1 is H, or X2 represents Gin when X1 is Tyr,
wherein said sequence X1-X2-Arg-Phe-Ser-arg is the C-terminal part of said peptide.

4. The peptide of claim 3, that consists of sequence X1-X2-Arg-Phe-Ser-
Arg.

5. The peptide of claim 3, wherein the said peptide comprises the
sequence QRFSR, YQRFSR, or CQRFSR.

6. The peptide of claim 5, which consists of the sequence QRFSR,
YQRFSR or CQRFSR.

7. A nucleic acid that encodes a peptide of any of claims 1 to 6.



55 15. A pharmaceutical conposition conprising a nucleic acid of

claim?7 or a vector expressing said nucleic acid. 16. A

phar maceuti cal conposition conprising anti body of claim 10. 17. A
phar maceutical conposition according to0 clains 11 to 15, conprising a second
pharmaceutical agent that acts synergistically with BPLP-peptide. 18.

Use of a peptide according to any of clains 1 to 6 or a derivative or a
m netic thereof, for the preparation of a nmedicanent for the prevention or
treat ment of8.a di Aeusetontfor eiloning nandioatexpriession havhach ivactyr ebmpriseaba ane

met al | opept. dasi -fsl sought . 19. The use of claim 18, wherein the
net al | oﬁ%‘ﬁ?'&?&é Of €8N fenbr ane- zi nc net al | opept i dase. 20. The use of
claim19, wherein the netall opeptidase is NEP. or APN. 21. The use of

a peptide according to any of clains 1 to 6, or a derivative or a mnetic

t hereof, for9the Argsircell compoising thediuctaieatidf afrclaite? r dhve necion obclaiméat ment
of pain. 22. The use of claim2l, wherein the pain is chronic, acute,
visceral inflammtory or neuropathic pain. 23. Use of a peptide

accordi ng toj@ny gk a‘h‘tiﬁgﬂg tﬁatts?)e@iﬁcgﬂ\h%d?aﬁhiié%té ¥&ptde Bf aﬁga% Egirh§argef . for
the preparation of a nedicanment for the prevention or treatnent o ,
hydro-m neral inbal ance. 56 24. The use of claim 23, for the

prevention or, treatnment of hone, teeth, kidney, parathyroid, pancgreas,
tostino, o brmch HHATBEReuRGomRoS i CoRpTSinghA ERHe AChrias S0 Biotar o
caused i f ' ik i‘g},a,!ﬁ, T f im24, wherein
the di sg?égﬁérl qitgsgjiéés:’%%ét r omﬁ?%?hgarrg]l?g euﬁ@ally élﬁ;eﬂ?é?olé’ cafiiet

consi sti ngof hyper or hypo- par at hyr oi di sm ost eopor osi s, pancreatitis,

submandi bul ar_ gl and |ithiasis, nephrqlithiasis and osteodystrophy...
Use of a pepidde AGEHBIARGUICAISAMRASIHILEABPISIG & deFValNEL ol AaUelicPf 8

m met| C%%&gee%coﬁdﬂ{e%tt?%rgfr BPAHson @f Gairﬂg\%%éira"ﬁph ik 4 gﬁu_a%%@{?ﬁ&a%? or

treat me I nmpair personal and be iroural disord
acceptable carrier

13. A pharmaceutical composition, comprising a polymer of a peptide
according to claims 1 to 6 or a derivative or mimetic thereof, in association with a

pharmaceutically acceptable carrier.

14. The pharmaceutical composition of claim 12 or 13, wherein said
mimetic is obtained (i) by replacement of one or more amide bond by a non-amide
bond, (i) by replacement of one or more amino acid side chain by a different
chemical moiety, (iii) by protecting one or more of the N-terminus, the C-terminus or
one or more side chain by a protecting group, (iv) by introducing double bonds and/or
cyclization and/or stereospecificity modifications into the amino side chain to increase
rigidity and/or binding affinity, (v) by means of computer-assisted drug design
development, (vi) by protecting the NH, and COOH hydrophilic groups by
esterification with lipophilic alcohols or by amidation and/or by acetylation or addition
of carboxylalkyl or aromatic hydrophobic chain at the NH; terminus, (vii) by isomeric
retroinversion of the CO-NH amide bonds or methylation of the amide functions, or

(viii) by substituting L aminoacids by D aminoacids.



27. The use of claim 26, wherein the disorder is selected fromthe group
consi sting of avoi dance di sorder, decreased awareness disorder, autistic

di sorder, attention deficit hyperacti v'éiy di sorder, hospitalism inmnpaired

i nterpersonal functioning and relationship to the external world, schizoid
personal ity disorder, schizophrenia, decreased interest in environnent,

i npai red social activity linked to sexuality, and inpaired sexual behaviour.
28. The use of claim 27, wherein the disorder is depressive disorder.

29. The use 38cor & ppmuacsudical d@npbsition enmprisirenainucleic dadaf oaim bbr a
inflammatory arthritis. . 30., The use according to claim 18, wherein the
pept i deVS?tog@?"?R?éﬂr\Qesad‘f' NHEIRIG 20 her eof acts as a natriuretic agent.

31. The use of a peptide according to claim 18, wherein the peptide acts as
a diuretic agent. 57 32. The use according to claim18, for the
preventi on ofl6t r et plEarmaskuticdlecnspdsitiarscamprising an @#ibofyeofudainat@or ding to
claim 18, for the prevention or treatnment of a tunor. 34. The use
according to claim18, for the prevention or treatnment of inflammatory bowel
di sease. 3. i i i i t nea i

i nfections. 17. h %‘1 e Hggp%%rﬂggglnég a?:lg@tﬁql?%o (l:ga?h?o?ﬁé%g?’rg I :ﬁhamb

i muno- arddcandgharmacesioahagent that acts synerdibticallyavidkcBEL&-peptide.cl ai m 18, for
the treatnment of a neurodegenerative disease. 38. The use according
to claim37, for the treatnent of a neurodegenerative di sease associ at ed

wi th anyl oi degi s. : i /) [Xo) to
38, wherein qs)gi d r‘ij‘isr?e?fi%p%?hg%{%cﬁe ”@ﬁ?%@if Qrg%l g‘(]:%ﬂetr?té§r %r?%lng?ﬁ(ﬁenragaam de
bﬁnd b%namgo;tl?mbde fbloﬂrdz pr(ebfa)athm ofegp hreecikoeand " ntdor theepr@ventioe oarhrielatmamic?f sihde
chai n by ifferent, chem cal noiety, (H) rotecting one or nmpre of the
N-t er mi Aud'Sea$R Whareinn fneddiatign ofo ené?’“é)'té‘i egdﬁﬁ rgge nptedPrertdRgegiSoup,
(iv) bys'?lg%ﬁtoduci ng doubl e bonds and/or cyclization and/or stereospecificity
nodi fications into the anmno side chain to increase rigidity and/or binding
affinity, (v) by nmeans of conputer-assisted drug design devel opnent, (vi) by
protecting the NH2 and COOH hydrophilic groups by esterification with,

| i pophi Iic all®oholl§edtsepgf ﬁlﬁirﬂaﬁa,d}’h%ﬁmg\e metalopeptidase s armamhraneaings

car boxyh%tgqld e?)rﬁdggépmati ¢ hydrophobic chain at the NH2 termi nus, (vii) by

i someri ¢ fet rornversion of the 58 '

20. The use of claim 19, wherein the metallopeptidase is NEP or APN.

21.  The use of a peptide according to any of claims 1 to 6, or a derivative or
a mimetic thereof, for the preparation of a medicament for the prevention or treatment

of pain.

22. The use of claim 21, wherein the pain is chronic, acute, visceral

inflammatory or neuropathic pain.

23. Use of a peptide according to any of claims 1 to 6, or a derivative or a
mimetic thereof, for the preparation of a medicament for the prevention or treatment of

hydro-mineral imbalance.



CO- NH am de bonds or nethylation of the am de functions, or (viii) by
substituting L am noacids by D am noaci ds 40. Use of a nucleic acid of
claim7, for the preparation of a madi%gnent for the prevention or treatnent
of a disease as defined in any of clai 18 to 38. 41. Use of an

anti body of claim 10, for the preparation of a nedicanment for the prevention
or treatnent of a disease as defined in any of clains 18 to 38. 42.
Use of a BPLP protein for the preparation of a nedi canent for the prevention
or treatnent24f aTHesesesof adaide23nddr ithe argveritianl ar teeatgand F8bone, teeth3.
Use of nucl eic acid that encodes a BPL rotein for the preparation of a
e canbHOCT o PaLHEYisiby BANPERSo M ESMAEHSITEI I PQhsRISRA e e baa 1PNy of
clai M gfankQlistiders that afteadibd By W aiRmiTRHOARndY ognosi s, di agnosi's or
determ hation of the evolution of a condition involving an altered
production of BPLP or of any of its maturation products, which nethod
conprises detecti or antifyjng in.a biological s e pof a test

cubl et a BREp pl B ate Bt B, bt 51 BiRerast e SRRl Rart HiendauRy t he
product | i PLE pr in _abi Ct S pr igm.of the
same inbﬁggqggg?@al hg@%'r)l ech:)f ”g&%té t‘étégﬁy@tﬂ ] ect .O%bBOR%ES.’ TE%H%FE% @3’ of

cl ai m 4dubmbrdibutardgdretlith@sisymepheolphiadisandoosteddBRtdphyr of any of its

mat uration products is perfornmed by contacting a biol ogical sanple with an
anti body as defined in claim210. 46. An in vitro method for prognosis
or di agnosi sHopf a it QR+ i t.ar g Ch i iR R of
any of its mza?'ur aplggnwpér g%gg?és“é%%fc@rﬂg ﬁtaﬂgd&c(g%pnﬁ 23? %é{?&tﬂlﬁﬂg |ne gfa

bi ol ogi méinetathEreon forthequtpardiioadif,a medicantertdoi the predention vatrebthénteof
abnormality in the BPLP en% Er inits transcript. 59 47.An in vitro nethod
for scr E@#'Fﬁﬁﬂ@%ﬁfﬁﬁiﬁ?@@ o PeRaYiIPUEALdISAYet o bind to the NEP binding site
for the BPLP protein or a maturation product thereof, conprising the steps
of : a) incubating a candi date conpound with a NEP expressing cell, in
the pr esen](c:eZb.f tmbe!il?Ierfpclaf[miZ\B,Mhhaegpthaerdisbmrldfs]@l@tedﬁmmghe groupn the
presence of any peptide retaining the binding specificity or the,

physi ol Ba?%ﬁmgae? a@v@yn% digarpeprREeaseHt awrerﬂ%snatsef%ﬁ b Gtishie gigarder,

b) det e i abi i £ b hey [ da : un :COMP i he
BPLP préﬁ%‘?%rhgﬁ%gt tﬁ?’gtg?/aoér?l'fvgio d%@‘&g heré@?@%@?&w ﬁ H*F%%%%'peﬁ‘.g?j’\e@r% e agli ni ng
t he bi nflinctiosipgcand aietationshiphéo thg sexteogl oabridictchvizdid perddfPlaftyp digoeder, or  of
its maturation products, for binding to NEP. 48. The nethod of clajim 47,
conpri sw@zqmgeglaeﬁ@cmased intereshin BRWHRIITRY: dmpaired sgctal astiyity ﬂjﬂé%rt(i’ ng an
organ s ' ; ' =qnt ai ni ng NEP binding sites for the BPLP
pr ot ei ngggﬁlér@{’]Eﬁgt'ﬁlgkﬁ%gl%%&(é?g@%rﬁaeﬁ@%f ; b) addi ng the candi date
conpound to be tested in conpetition with hal f-saturation concentration of

| abel ed BPLP_protein or naturation product thereof, or the peptide that
retai ns the #-ndi hie spedf claimsy/,ovhargin heytiseregiscdapraesiveidisorder-t he BPLP
protein or of its matured products ;

29. The use according to claim 18, for the prevention or treatment of

inflammatory arthritis.

30. The use according to claim 18, wherein the peptide or derivative or

mimetic thereof acts as a natriuretic agent.

31.  The use of a peptide according to claim 18, wherein the peptide acts as

a diuretic agent.



c) incubating the cell culture, organ specinen or tissue sanple of step a)
in the presence of the candidate conpound during a tinme sufficient and under
conditions for the specific binding togtake place ; d) quantifying the
| abel specifically bound to the cell culture, organ specinen or tissue
sanple in the presence of various concentrations of candi date conpound. 49. A
nmet hod for determning the affinity of a conpound that specifically binds to
the NEP binding site for the BPLP protein or maturation products thereof,
conprising tRé stdps pse agwrding to clainy)18fepaihiengreverdion enl reqteest of
prepari specimen or a tissue sanple containing NEP binding sites
for theg%E%ES%%§§¥§W1 or maturation products thereof ; b) addi ng

t he candi date conmpound whi ch has previously been | abeled with a radioactive
or a nonradioactive | abel ; ] _C) incubating the cell culture, organ
speci men or BBssudheanse @ceprdingfoaylaim thefoprtbgepi@yention ner fregtmenrt of a
candidab? ﬁﬁﬁpound during a tine sufficient and under conditions for the
speci fi B ding to take place ; and d) quantifying the | abe
specifically bound to the cell culture, organ specinmen or tissue sanple in
the presence of various concentrations of the |abel ed candi date conpound.
50. An in vitRd. metfheduseraceardiegi kg daimpdadorfie praientapi o tijeatmenttofas
agoni sts E{ an agﬁﬁisha.of t he BPLP protein or maturation products thereof
on NEP 5H MUNeser WERAEERDd conprises the steps of: a) incubating a
candi date conmpound wth a NEP expressing cell, in the presence of (i) the
BPLP protein or a maturation product thereof, or any peptide retaining the
bi ndi ng specBbi ci tThearsetarsoptingitoickaymctd, facthetraatment ohwf@rticmspr ot ei n or  of
its matured products, and (ii) a NEP substrate ; b) determ ning the
endoproteol ysis of the NEP substrate by the NEP, wherein an increased

endopr ot eol y3ps | ThENGs®r &&RGiRgClo (cheinmCaBdifdalcdnt8NRgY HmunB-iAAaRA S9N
with the endoproteolysis in the“absence of the candi date conpound, is

i ndi cat regpamisean ant agoni st activity; while a decreased endoproteolysis in
the presence of the candi date conpound, in conparison with the
endoproteolysis in the absence of the candidate conpound, is indicative of
an agoni st agyi vi frpe 1k I&DraMghetifn %,&‘o’i’f‘tl@treﬁf?ﬁeﬁt%f?@rr‘l'eﬂgodie%‘h%%}%d
that is an agoni st of the BPLP protein or a maturation product thereof,
conpr i sdisgashe st eps of : a) preparing a cell culture or preparing an
organ specinen or a tissue sanple containing NEP binding sites for the BPLP
protein or a maturation product thereof;

38.  The use according to claim 37, for the treatment of a neurodegenerative

disease associated with amyloidosis.

39.  The use according to any one of claims 18 to 38, wherein said mimetic
is obtained (i) by replacement of one or more amide bond by a non-amide bond, (ii)
by replacement of one or more amino acid side chain by a different chemical moiety,
(iii) by protecting one or more of the N-terminus, the C-terminus or one or more side
chain by a protecting group, (iv) by introducing double bonds and/or cyclization
and/or stereospecificity modifications into the amino side chain to increase rigidity
and/or binding affinity, (v) by means of computer-assisted drug design development,
(vi) by protecting the NH, and COOH hydrophilic groups by esterification with
lipophilic alcohols or by amidvation and/or by acetylation or addition of carboxylalkyl or

aromatic hydrophobic chain at the NH; terminus, (vii) by isomeric retroinversion of the



61 b) incubating the cell culture, organ specinmen or tissue sanple of
step a) at concentrations allow ng neasurenent of NEP enzymatic activity in
the presence of (i) the candidate conpggnd, (ii) a half-saturating
concentration of the BPLP protein or a maturation product thereof or any
peptide retaining the binding specificity or the physiological activity of
the BPLP protein or of its matured products and (iii) a NEP substrate,
during i sufficient for the endoproteo]ysis of the NEP substrate to

t ake pl e\ agioe rhomrﬂaow@ﬁﬂaﬁlqtgpnc@%@@rad@ flinctions, orc(ngwn%%w%gt lhe
activityQh éaﬁsgge)gﬁﬁﬁga idsn the biological material of step a) by

nmeasuri ng t%e evels of NEP substrate endoproteolysis, respectively in the

presence or in the absence of the candi date conmpound and in the presence or
in the absence of the BPLP Frotein or a na{uration roduct thereof, or of

the peptide APt ai MSEPhHEUBIIRIARG fRaIM 7 clor jhe preniafng of @ wgdicament foni 1y
of the BRLBeRlighor foalheht & JBIsLE8d RIAAMENT a7 FRmBRLIOE 08 cf 3 m 50

for screenfng a conpoun IS an antagoni st o ein or a
mat ur ati on product thereof, conprising the steps of: a) preparing a

cell culture qgr preparing an organ specinmen or a tissue sanple containing
NEP bi ndi ng 4ilt es UserOf @ apbbedy obclaim . far tg preparation pbauredicraratfor

D). | ot bRkl F Weafitlbht:6a (RE88A ARRFER, Oy L SpkfsSAIR] Soof step 2

at conc s al 'ow n surenent matic a under
initial velocity conditions in the presence of a submaxi mal concentration of
the BPLP protein or a maturation product thereof or any peptide retaining

t he bindi ng $4Beci Usei of 2BRUR qsa{ém dpodhe Arepaiationt of g magicapemt Rrothsl n or

of its P su te Nt r of the

candi daﬁé\(}:gdﬁ@&%g%%%émgpg dﬁ%eg}&%ﬁe n'ﬁ afnéf;bft@n%n?%gagg?em ysis of the
NEP substrate to take place under initial velocity conditions; C)
quantifying the activity of the NEP present in the biological material of

step a) by mé3sur Usg efire nueleig gcigith endesta BPd-Pepigipindoedie preparation of

espect g o3RS b RS s Bhed 1 GARLAE iRy one

product qighgragof or of the peptide 62 retaining the binding specificity or
t he physiol ogical activity of the BPLP protein or of its matured products.
53. The nethod according to any one of clains 44 to 52, wherein said BPLP

R T R TR R R L
net al | oeR6lABAPHH HasshdiRse MWlvingSaedietéd prodNEtione6EBRIP &r 8n afPNbf its

receptor, binding site of the BPLP-protein or maturation products thereof; -
t he BPLPgutationrproduetst whiah methadhaeopgsehdeiesting, or quantBgng The reloginal ar

conpl ex accordi.ng .to clai m 54, rein .said maturat.ion product, of the BPLP
is a peﬁtami)e e?dcc rtagtnéuﬁggg@ %I}Afg %rio;r%mlort 8 g]_alt'urathon p od%c%'s tthereo%, andB
comparing the production of BPLP protein or maturation products with the production

of the same in a biological sample of a control subject.

45. The method of claim 44, wherein detection of the production of BPLP
or of any of its maturation products is performed by contacting a biological sample

with an antibody as defined in claim 10.

46.  An in vitro method for prognosis or diagnosis of a condition involving
an altered production of BPLP or of any of its maturation products, which method
comprises detecting in a biological sample of a test subject, a quantitative and/or

qualitative abnormality in the BPLP gene or in its transcript.
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47.  An in vitro method for screening compounds for their ability to bind to
the NEP binding site for the BPLP protein or a maturation product thereof,
comprising the steps of:

a) incubating a candidate compound with a NEP expressing cell, in the
presence of the BPLP protein or a maturation product thereof, or in the presence of
any peptide retaining the binding specificity or the physiological activity of BPLP
protein or of its maturation products;

b) determining the ability of the candidate compound to compete with the
BPLP protein or a maturation product thereof, or with the peptide retaining the
binding specificity or the physiological activity of BPLP protein or of its maturation

products, for binding to NEP.

48. The method of claim 47, comprising the steps of :

a) preparing a cell culture or preparing an organ specimen or a tissue
sample containing NEP binding sites for the BPLP protein or maturation products
thereof ;

b) adding the candidate compound to be tested in competition with half-
saturation concentration of labeled BPLP protein or maturation product thereof, or
the peptide that retains the binding specificity or the physiological activity of the
BPLP protein or of its matured products ;

c) incubating the cell culture, organ specimen or tissue sample of step a)
in the presence of the candidate compound during a time sufficient and under
conditions for the specific binding to take place ;

d) quantifying the label specifically bound to the cell culture, organ
specimen or tissue sample in the presence of various concentrations of candidate

compound.

49. A method for determining the affinity of a compound that specifically
binds to the NEP binding site for the BPLP protein or maturation products thereof,

comprising the steps of:



ct ggcaagag taagattaag cagtaatttg ttccaaagaa gaatcttcta 60 actttaaaga atg aaa

tta
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act ttc ttc ttg ggc ctg ttg got 113 Met Lys Leu Thr Phe Phe Leu Gy Leu
Ala 1510 ctt att tca tgt ttc aca oo agt gag agt caa aga ttc too aga
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Pro
gtt
Pro
coo
Val
att
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cca cca agt ccc cca cot coo tat gac tca aga ctt aat tca257 Trp Val Pro
Ser Pro Pr@)RprepRring By celsqulise o grelpaningsan Segad SHEESBNenaorcat tisspe ct t

pr osEngeapen O RrindER SBR kicnosebBETel Goa v eiogaPioetBea gt c
Ct ajepdofcaa ctc ttt cca ttg gaa3s3
b) adding the candidate compound which has previously been labeled with
a radioactive or a nonradioactive label ;
c¢) incubating the cell culture, organ specimen or tissue sample of step a)
in the presence of the labeled candidate compound during a time sufficient and under
conditions for the specific binding to take place ; and
d) quantifying the label specifically bound to the cell culture, organ
specimen or tissue sample in the presence of various concentrations of the labeled

candidate compound.

50. An in vitro method for screening compounds for their ability to act as
agonists or antagonists of the BPLP protein or maturation products thereof on NEP
activity, which method comprises the steps of:

a) incubating a candidate compound with a NEP expressing cell, in the
presence of (i) the BPLP protein or a maturation product thereof, or any peptide
retaining the binding specificity or the physiological activity of the BPLP protein or of
its matured products, and (i) a NEP substrate ;

b) determining the endoproteolysis of the NEP substrate by the NEP,
wherein an increased endoproteolysis in the presence of the candidate compound, in
comparison with the endoproteolysis in the absence of the candidate compound, is
indicative of an antagonist activity; while a decreased endoproteolysis in the
presence of the candidate compound, in comparison with the endoproteolysis in the

absence of the candidate compound, is indicative of an agonist activity.

51.  The method of claim 50, for screening a compound that is an agonist of
the BPLP protein or a maturation product thereof, comprising the steps of :

a) preparing a cell culture or preparing an organ specimen or a tissue
sample containing NEP binding sites for the BPLP protein or a maturation product

thereof;
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-~ at concentrations allowing measurement of NEP enzymatic activity in the presence of

(i) the candidate compound, (ii) a half-saturating concentration of the BPLP protein or-

a maturation product thereof or any peptide retaining the binding specificity or the

physiological activity of the BPLP protein or of its matured products and (iii) a NEP

substrate, during a time sufficient for the endoproteolysis of the NEP substrate to

take place under initial velocity conditions ;

c) quantifying the activity of the NEP present in the biological material of
step a) by measuring the levels of NEP substrate endoproteolysis, respectively in the
presence or in the absence of the candidate compound and in the presence or in the
absence of the BPLP protein or a maturation product thereof, or of the peptide
retaining the binding specificity or the physiological activity of the BPLP protein or of

its matured products.

52.  The method of claim 50 for screening a compound that is an antagonist of
the BPLP protein or a maturation product thereof, comprising the steps of:

a) preparing a cell culture or preparing an organ specimen or a tissue
sample containing NEP binding sites for the BPLP protein or a maturation product
thereof;

b) incubating the cell culture, organ specimen or tissue sample of step a)
at concentrations allowing measurement of NEP enzymatic activity under initial
velocity conditions in the presence of a submaximal concentration of the BPLP
protein or a maturation product thereof or any peptide retaining the binding specificity
or the physiological activity of the BPLP protein or of its matured products, and a
NEP substrate, in the presence of the candidate compound, during a time sufficient
for the endoproteolysis of the NEP substrate to take place under initial velocity
conditions;

C) quantifying the activity of the NEP present in the biological material of
step a) by measuring the levels of NEP substrate endoproteolysis, respectively in the
presence or in the absence of the candidate compound and in the presence or in the

absence of the BPLP protein or a maturation product thereof or of the peptide
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retaining the binding specificity or the physiological activity of the BPLP protein or of
its matured products.

53.  The method according to any one of claims 44 to 52, wherein said BPLP

protein or maturation product thereof is a peptide according to any of claims 1 to 6.

54. A molecular complex comprising :
- a metallo-ectopeptidase receptor, especially a NEP receptor or an APN
receptor, binding site of the BPLP-protein or maturation products thereof;

- the BPLP-protein or maturation products thereof.

55.  The molecular complex according to claim 54, wherein said maturation

product of the BPLP is a peptide according to any of claims 1 to 6.
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