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Use of Cathepsin C Present invention concerns the use
of Cathepsin C. Other aspects of the invention concern
woreiobads3f or screeni ng pharmaceuticals, for di BgnEBiNg002091
pain susceptibility and fortthe treatnment of pain. In
the western world, chronic pain is a mjor unsol ved
heal th probl em underm ning the health and wel fare of
mllions of citizens. Chronic pain severely afflicts
Useéﬁ&%ﬂ%ﬂ&nee'ng of the individual experiencing it and
It 1s Trequently acconpanied or followed by vegetative
signs, which often result in depression. Chronic pain
results in individual suffering and social economnic
costs of trenmendous extent. Existing pharmacol ogi ca

Pres@iifiveriieh aBhesma e Whélof Catipain of pitid 42pkbtsidf th@lif@ntion concern
of ef fi cacy and of saf ety. In light of the severe

methads [ SE18SNEE MABETRPUIFT R 1ot GiB@NGSInG: A a¥ceplipiify and for the treatment
of palf €eatments, there is a great need for novel options
for treatnent of ongoing pain, and for diagnosis and
prognosi s concerning the potential devel opnent of
In th%%%*ﬁw@ﬁb nchr&?l@%%in% |aYmbjRr hh&!"\yeoolﬁeélthepréf?éh S¥&rmining the health
etween the fast advanci ng understandi n
and weltare bf williapg bicitigans Grienie nalnmﬁelmﬁlwt%@e weéléwlrtgoof the individual
fegt
expeﬁérR:Yr{gdﬁ ) |t:f§ Jtétﬁ%{eb{e yg?{:reé@ﬁmﬂsa%é@' ?rg‘frgtﬁcgwér]&egyé@(e@é%g\%‘%gﬁé, which often
reSU'HinrféQﬁr%ﬁf'Qrb Ghreniglipginoreeuiis @flnmmwla&t@f@flgg B¢ speiakpconomic costs of
trem&rldoRS &ttt BRSHRE Ehgnsnacyaﬂgal bhin! thelapfesO e\ﬁfdeﬁf ud38sfying both in
present invention to provide a new neans
term?d@f\ﬁéleﬁW@ﬁﬂ ohpefepr ovi si on of new cl asses of pain
nodul ati ng drugs. This object is solved by the use of
Cat hepsin C or functional fragments or derivatives
In lighhet thef sdvere ddavitacky icognentathwilhddate ldttheradupain érepahents there is a

greatTrtbeed' ‘%?‘Q}’é'?@“t’ﬁ ﬁ%ﬁts% ntI %?e?rﬁct&rﬁ%ﬁ#\ nQnt{ 'fc{?dd rT%ﬂ"o% s,and prognosis
concelatrigethel notentéédpqlea@mpmentmmrqni@@eirel@peslam_/ tif Ilg_at nf the vast gap
betw%f‘?&%%%tbéé\)ahgln{;i &fa%dﬂ%d& tﬁe% H)%%I ggfgé]fgéé?n RAl e unmet clinical

Ion O er na
needatgswomaeleﬁecﬂm tnelatmentwdvthoﬂt tml ﬂraw@ackmpf em@mi the art treatments,

eﬁoﬁ%@?ég Fé’ b@B‘?ecffg@ Ed tﬂF %ﬁscgef 'f FE\G ?arsgécf& dﬁotsvgpcl of analgesics.

darm e,
terms of such damage. Pain is nor rrally t he consequence

of : i [ S
s} R B B et 5O YEHE DRI B oveipment an
provigion efinévacihasesne pin Modslating @aps i s t hus part of a

war ni ng system of the body to initiate reactions for
This object is solved by the use of Cathepsin C or functional fragments or derivatives thereof

for identifying compounds that modulate pain.

The invention is based on the surprising finding of the inventors, demonstrating for the first
time that Cathepsin C expression closely correlates with pain susceptibility in mouse models of

neuropathic pain.

Pain is, per definition of the international association for the study of pain, an unpleasant
sensory and emotional experience associated with actual or potential tissue damage, or
described in terms of such damage. Pain is normally the consequence of an activation of the

nociceptive nervous sytem, that is specialized to detect and encode damage or potential
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m nim zing actual or potential danage to the body.
Pain can be the primary synptom of a nedical condition
wo@eoogamsibe secondary effect of a di seased st atBCT/BP10691002091
wi t hout any bi ol ogi cal nmeari ng. Pain may be acute or
chronic. Acute pain is a physiological signal
indicating a potential or actual injury. It occurs
acconmpanyi ng ti ssue damage, infection, inflammtion or
t I e
dam%te-h@fr tns%ggngalgqgﬁﬁucs P%{tj %(f: tta \g%nhpss))g{géﬁ é\‘ ﬂiﬁho@}f {d irnltlate reactions for
mlmmlz@etmqircmpmtwlal damagy to éhel bpdy. clﬁaloma@ eathe pnmao'nﬂaﬂptom of a
[ [
medlgé\ c%nhlg%ﬁ of h?@%g%tg?érgdnaat&f gfgﬂaécgtrbrf \égtf%%efégd Qe8] @1 en without any biological
mearpag.n nay be of nociceptive origin, infl arrmat ory or
neur opat hi c. Noci ceptive pain is j udged to be
commensurate with ongoi ng activation of somatic or
Pain \maC beé acuteaornemms# Btute e V§afprb/eroiogldélelsrgoalahhlcetlrm@lanpotentlal or
resultin rom
actug) i SECEs e MRS et s JRECED rapEnatigpaR other acute
causé®) dierting! steslnnﬁmdi uly afedredodiy Hamaga tod SENBAEHONP IfRss P&iniif not treated

peri nervous system the CNS, or both. (For
prOp%fB/ B g%(ﬂ o?hr?f%{?ﬁa'ﬁechanl sms, see for exanple Schol z

and Wol f, 2002; Julius and Basbaum 2001 , Wool f and
Manni on, 1999 Wod, J.D., 2000; Wolf and Salter,
Chroglg(p@uy is @]ﬂﬁﬁﬁsgd gtale Wﬁgyﬁry@gr;mgm idgrajigp, igtgnaity aragﬁpemflc symptoms.
patient to patient. Recent data indicate that
i ndi vi dual pain susceptibility plays an inportant role
Chrohiorpaﬂmmaamimmf no¢icepiite \ariginalinfinirhatonngr neurepathtee Neciceptive pain is

JudgeebntoI rﬁsd?:ﬁg'v%fﬁbédgl Q\rgeé'gtﬁ&?ﬁl' cﬁf s%Fha'ilQ oP@ Qeral paln -sensitive nerve

parti neur op
flber@rmEmathln\mn ua)palnsrebalsegi fr@m ARy &irsii vfed&m@b es peﬂphehal or central

neurér{é\{?lgél%r St we%Qvéad ﬁ ? gjeta tir)je%{)gﬁ Ml oy neﬁSé’e;nsBé) %IIOXGSSGS in the

erm e anou
peripheiat nerrvousheyqjeres GmaC@NSf oabgihv grgr &n c{‘emtwelwgrfermlrofnechanlsms see for

exan’{pleS %l&ﬁolk r};d,%" Woolfn 26§%Zw|.u eﬁ%l éa?{{ u?\ﬂr gdﬁl}g é/ggé)lg apgg\ﬁannion, 1999;

Wood,rvVi2neo0s; Vdd)cblbamUSéltm 2000er i ment al cond| tions where

anmong the different individuals a) nature and

uniformty of the neural |esion can be precisely
ChrofienhébpatHicapsinb)s g&idild Gromm Chatiemi ft@rﬁm@hiﬂ Recent data indicate that

v i PP Y GEYS ST Tl T 29 BRHN Galdadidual sufeing, ie.
thereDBPlan ifrpErtant4 hdrkablk) preUSpasdlc)’rSQ@m Parat@a%e to -thd Nevelopment of

neur: eg{'p%?rﬁi E?%segzlérév%p ér? éqcblage gmg@%)nswghétudles of the inventors which

aimed to identify pain susceptibility genes (i.e. genes that determine the amount of pain felt in
the presence of a given, fixed degree of tissue injury) in rodent models of chronic pain. The
rodent models and experimental settings used by the inventors allowed for experimental
conditions where among the different individuals a) nature and uniformity of the neural lesion

can be precisely controlled and b) genetic and environmental variability can be minimized.

Cathepsin C (CTSC; alternative titles: dipeptidy! (amino)peptidase I, DPPI; (EC 3.4.14.1)), is a

lysosomal protease. .

The gene locus of Cathepsin C is on chromosome 11q14.1-g14.3 (see Rao et al., 1997). The
genomic sequence of Cathepsin C is publicly available at the NCBI nucleotide database under:
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genom ¢ sequence of Cathepsin Cis publicly avail able
at the NCBI nucl eoti de dat abase under: NW 925129
W@ g@nom187 sequence conpri sing the sequence of PCIEP2009/002091
Cathepsin C, SEQ ID NG 3) of NWO001 030863 (genomc
DNA sequence conprising nouse Cathepsin C) The coding
pol ynucl eoti de sequence of Cathepsin Cis publicly
avai | abl e at the NCBI nucl eoti de dat abase under

NW §§5’?19adgeﬁﬁﬁ1ﬁ:s§éd?}%n8é'% ﬁsm?l{ﬁ@ s@&u%Wm) @éﬂ@%sm C, SEQ ID

—sapl ens cat hepsin C transcr vari

NO: 3198@W40@éﬂ%@8&3dgemlﬁ@%qwe@ée cemplising Mava® C@H}ﬂpe?h‘sc)
cathepsin C, transcript variant 2, nmRNA), BCl 09386
(Honmo sapi ens cathepsin C, nRNA, conplete cds),

The W09 99@PnUclastiderusmuiense cdit Galhepsin CCnidNpYblickhavaikibld el the NCBI

S8 knows haw to retrieyve further  codin i
nucue%ﬁ& Kepsin e A RECRCR TR " cat %é@?ﬁﬁgp&ﬁ?omo sapiens

cathepslme(ﬁ trapsxmptesanarﬁﬂ anRSlA(anQﬂ 13887 écumplstef amding @huence (cds) of Homo
saple%gf ! re@aq} nscer 'rlgtgt) C,}ncodl hb?:%fa?éé @\%rﬂ? ag ens cathepsm C,

the Sin g sequen
mRNAe aomaleje otﬂs)t hhb/l aiJIOGQ&Z l(rﬁumnmscclosllcagwepem@nnléﬁm The sknlled person

nowfd AT 8 Vet AT (R SR o eheeSine Rifpgaige! catabase

(cath(apmrm@ec)f othaermpaues rﬁhtantsrmtdﬂ‘fenerﬂespﬁernmeofafatr@@sime@sf exi€ling). If in the
rot ei,n_ dat abase

foIIomgn%py ﬁnrggelryetdatv%%lcla F]la C; 88%'@%.38ﬂ 5endPs can, g}ﬁ?n any of the above
mRNaapr endinghsg¢quenoay)| prteterablg, tHeAABHBehceAALABAIAG tp reference numbers

N8 8=l EERUIN M) S0so0RRF ARk RisBb 7> aaw

3851 ; hs isoform CRA b: EAW9364; hs isoform CRA a:

e 38 o P oL oA SRS St catase, ..

undeNRhé&MHxEmgI\/btderseuobrrmmbrekscuidnsd S2plchep@isit Complete cds: CAA6067,

AL GRR BRSO BB hssSFoof 8 Anb8esd, BL BRI K0 Bosoa, anvooss,
AAIOG&?MIBQ%ED:WEP@@ Mor1ses er Bs heoégrrgtceﬁug [SEEBAWBI86H4S hs isoform
u aaeatt ni Pr ot at apbas ,
CRA b ABIIEHnls tiessly 12 RoHIET 2o BEOSETOR T NBAIYB05: hs isoform b
preCLJ?&aﬁ%AlG B&MMrmP%Smeﬁmdwgawﬁn mfuscbs) kBxndpsid) C: AAH67063;
I ne t he
prepPRIGia W O34T P oPIoE, Gk oy B ol SRR L o2 fiais CRA-a (mus
musdarusarﬁm@oagsd MoRsHven @ prokdis séquenteas pabliclyohvdilapleadtare UniProtkB
oo G LR B LA Aot MBS iR AT, numan

Cath&sirPL 8SEQ(IDONG:DE druP9TE21S EPAED 08D USHCBhurire t:bfhepsm C). If in the
fO||O\Aé%rlglgglefe?\|§ tté?p;{ 8&%5@&:&&%&08{ @bﬂ{qug %(Iaqou%ngg ﬂs'ns can mean any

of thé rafb@r/érqirdn@m sdieh6dr | préfeRibdy), the@fselybshcel Astordity liéliréf8rence numbers
%gAr t hesda, MD 20894
P53634 (for the human sequence) or P97821 (for the murine sequence).

NCBI is the national centre for biotechnology information (postal address: National Centre for
Biotechnology Information, National Library of Medicine, Building 38A, Bethesda, MD 20894,

USA; web-adress: www.ncbi.nhm.nih.gov). More sequences (e.g. sequences carrying

SwissProt or EMBL accession numbers) can be retrieved in the UniProtKB database under

www.beta.uniprot.org.
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USA; web-adress: www. ncbi.nhmnih.gov ) . Mire

sequences (e.g. sequences carrying Swi ssProt or EMBL
w@ewedsilen nunbers) can be retrieved in the UnP@r/apriBn/002091

dat abase under www. bet a. uni4rot. org. The cl oning of hs

Cathepsin Cis published by Paris et al., 1995, the

cl oning of nurine cathepsin Cis published by Pham et.

al, 1997. The 5'fl anki ng regi on (pronoter/enhancer) is

The nglln &eﬁs @étﬁé}‘% : bu%éﬁgg b&spgr@%l)%‘i:' "’lbbb&’ #29€loning of murine

gure etall éd text on the | ower
cathepaint C dg psbdlsbe@@gé’hamebrﬁh §997nd'bﬁrﬁ)ﬂaﬁk§m 1egIcs: Gwrmoter/enhancer) is

pubh%f%fd?d'ﬁé;c?e )SI q%ay I"éaeeg&:}gﬁl et Cﬁ)Z%tBagéungt 4 gﬁlrlgg text on the

presseé hi g eve
loweri part ghgaid magﬁewhmdls pheareorated heveintky eeferepseire.gxthengene sequence

stan.hﬂ.remva%et gfioathes, AEGAND is! ABLL |
fi ne SySt (*T_‘an e at! ‘érr 997)- "Ca)ti]%tegﬁh |§V&£ If{ nﬁa kldnev and

placehges@@drtala pfﬁscereastent:mpatylaeetafofrcéhervmrggn@l| lp@pdlngwlw 1obithe immune

1 nus of protein substrates. Cathepsin C
Sysmw&a%\%lr]%éggléﬁ'the activation of granule serine

prot eases, Wwhich are expressed in bone marrow derived

Cath?pﬁ :/gra I¥solsofg1ra Oeré)iesalSﬁ gcm%tgﬁg oii[c?’r%cg\{nﬂ%ﬁ %Pf (iq? f?c'om the amino terminus
of prdteinysutistrates e Cgtrapzin@ds AnvoGéhKin taelécEB/a(t&MB)gramde senne proteases,
R A R M T IR T
invoheidf foerprotesseyi aed pmnt/aameef (mhynwhplymtmgkadz@merAr\(GZMA) and B
szﬁ)gtgrg Isgefé?'n%yé%(? d@ mﬁd@h%h uggp ?r}?g%gegltb% rrogl'ﬁ%%]ge ol? different lysosomal
catheBainbeths iaatiation of [differere lstarlm@brdteaslea$¢m$1mtrypslotlme rsasee Broteases) by
emoffEht SRS A SRS RITaRh 3.3 cranames
Cathggdsjn 20R8If, ndu@Gaphiktelastasd,. protkB@se-3Adlaisscell aynase ,andAQpPtase (Toomes
ot al.g\g%égfr%ﬁﬁ ﬁr‘%'a_e% gg’%of)%fpae&/@fr?&?bef'gg%gs%@)a' ﬁog";"'McGuire et al,
1993f Auikddanogtsal.| POQRE Wesiters etalp20Gie Phamadt @ 00dcDeMadryet al, 2004; Sheth et
o, 2 PR MR QP00 s Jufiions e Baadrt| Porset Fryseres . pepidase

actwﬂ&emgwehnm*p@tiﬁae;ﬁsiaée @opepﬁdase m’mreiopépttdaee fagtiVityyabtivation of serine
el ast ase, cath I and
protefady G g e e (P PRI eAloPRe and asasgpes A and B,
neurdn@ihidaseand faetadXi)n (Paris et al., 1995), which stands
in contrast to other cathepsins (e.g. cathepsin B, H,
L and S) being small nononeric enzynes. The cat hepsin

Cathéiasnf Ofi€h IZOOISD mtw&qﬁofferrqmas Bt &0r096 R WHidhGstands in contrast to other
ot eol ytica Bm?‘!‘:zl ve egﬂ;ms Th mat ur e nononer i c
|

catnepSih (56 EalbARR &g Sl SRR STiRaFIFYMES| | eathepsin C
prote®h &l ProBssed BHAP@PpicPeo-form to a proteolytically active enzyme. The mature

monomeric form of cathepsin C consists of a heavy chain, a light chain and a propeptide
remaining associated with the active enzyme (Wolters et al., 1998; Cigic et al., 2000); four of

such cathepsin C monomers forming the proteolytically active, 200kD cathepsin C tetramer.

The generation of cathepsin C knock-out mice (Dppi-knock out mice) is published by Pham
and Ley, 1999 (see materials and methods part, from p. 8627 go 8629 and esp. p. 8627,
second haif of right column tc p. 8628, first half of left column for construction of the DPPI

targeting vector and generation of DPPI -/- mice; see as well Heusel et al, 1994; Mansour et
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remai ni ng associated with the active enzyne (Wlters
et al., 1998; Cgic et al., 2000); four of such
wa@2t0bapasn C nonomers form ng the proteol yti caP¢HEP2009/002091

active, 20CkD cathepsin C tetranmer. The generation of

cat hepsin C knock-out m ce (Dppi-knock out mce) is

publ i shed by Pham and Ley, 1999 (see materials and

net hods part, fromp. 8627 go 8629 and esp. p. 8627,

[

ol 1PEF BNY Stfiaho B o o T B B 4 Tl s orvonic stem
cell ggaenatipn)and generati on of DPPI -/- mice; see as wel |

Heusel et al, 1994; Mansour etal., 1988 and Sori ano et

al., 1991 , to which Pham and Ley, 1999, refers for
The esebacconing ®t prasare linvegtore alidwsoio) theTtientiﬁseticaccfmmI/bthbtstances for the
prevé?mgﬁ %na/o Vagt:]r]r%cegngg* %é-!ﬁ,?%%efcgfexﬁ‘&ﬁe%%ﬁg# /Ao?ﬁ{plr %gta%cordma to present
mventbbn pamnsmtbeodattlﬂyatrwuofapmmuuodpanth deshied gbaracteristics (i.e. lowering
the p%%corns]ap &aial%o\ﬁél? (%‘,\lrjlﬁ Oéatlgﬂ toﬁ%nmg ﬁﬁd} &vﬁr‘? undesired characteristics
(i.e. otveeasvigethestiais s@nsalonl) oMareagr.t peespal neetisatalons ts the further

| | the identifi 0 nd desi red,.
chargtferisalih, o EpBEURS 2 eyt PieRlrer Y RERGSysH TR I 3l BRon anaror
treatrhbmtemaey ;dspassemdimeasedrﬁtatenlnahnbca:ase fpmesdrinmvémlctmmn e.g. be used for
oo 5515 52 o B FRRI R Y SRR s ofpar
sensamj\) AT aelidate ommdmmﬁs&fetda givan disehse tdn e.gcbe profipddsethtir influence on
on i dentified

nvenat i sed for

catneg®i b B8k SR G: Helof AR rmer e S Qe By | o

the increase of pain sensation): Candldate conpounds

for a given |se e can €. iled far. their
A cofow /el r AL B crdiuar g o Breritorsipt 8 ditgrent aspects of
preseait pnvestiirocanavedany biblogichi @rcheatical ubstarmenpoandal produwdt extract, either

C ou compound as_tp be enpl oyed for the

purii Rl gt SV Eng AR 86 BePoiaunf pg ket o plchghitSi or molecuiar
bioloditallnegthedd. or chemi cal substance or natural product

extract, either purified, partially purified,

synt hesi zed or manufactured by neans of biochenical or

A compbeﬁduloahsﬁér@km@ cbalngmattlvedia. médaatzppaith hothe dawsedofame different
acti.ve atin ain in.the sense of th
aspefff of BreBRtt tiesisto £36 Pe iy SERBENR bflpi i BN in,m of the functons
of Cahémtraoaﬁ onake mttwpslmd:lanmme(mnteoner micldibacitiyimca celhon Cathepsin
ep rote

C exesiie hbratalayfhalhodiigpn ©F Ry iiihcoraifi Sstios.o. cleavage
og thpastlusiandoaidirgread. atpdsitioe $8iare1))e oigontérizalicost thetrhoemomers, protein
foldird g §55|ng (e.g. cleavage og the exclusion domain,

olding 9§ acl¥aliBBsi t i on 58 or 61)), oligomerization of the

nmononers, protein folding or activation.

To this end, the substance can modulate any of the functions of Cathepsin C (e.g. those as
listed above or below). Cathepsin C protein activity can be modulated by the substance e.g by
direct interaction and interference of Cathepsin C polypeptide/protein or fragments thereof.
The substance can also modulate Cathepsin C expression, e.g. on the level of transcription
(initiation, elongation, processing, etc), transcript stability, translation. Moreover it can
modulate the posttranslational modification, the processing from the inactive to the active form
{cleavage of the prepro-form to the three polypeptides forming the active monomer) and/or the
oligomerization from the monomeric to the tetrameric form, as well as protein folding etc. of

Cathepsin C. The substance can exert the above effects directly or indirectly (indirectly
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To this end, the substance can nodul ate any of the
functions of Cathepsin C (e.g. those as |listed above
wm@eoobalisaw) . Cat hepsin C protein activity can bBCT/EP2009/002091
nodul at ed by the substance @.g by direct interaction
and interference of Cathepsin C pol ypeptide/protein or
fragnments thereof. The subst ance can al so nodul ate
Cat hepsi n C expression, on the | evel of
mearﬁrﬁg"@‘\"é%% Rt ting] (ﬂio%i'tr@él}/‘ﬂ? neﬁhwt\hrﬁp nafef & CHGwHIMG: cascades having
tc), transcript stabi transl ation. Mreover It
Influe@aﬁ ORB@thepsH ¢ ﬁenobo@( prrOém@, Palivity A 8KPrEBRIPA PiSat i on, t he
processing fromthe inactive to the active f or m
cl eavage of the prepro-formto the three pol ypeptides
Functiensnefrieathersim & ¢arepripsribass ps dstad @bovee ol prgteese iaghyityofhe ability of
remo(,,p, r@, elbg?g?ng,m%é antifo kG Rl AFR dr bRl SFbteftS sWRltrateRS the ability to
telrn ding etc. o uhe sin C. The substance can
mtera@képec'frqaéy Ao veneed’t Berss pmt¢le@ub§traies (prateireprotain interaction), such as
those( Iis'tEH Oy gﬁg%ﬂly@ dlede é?%/dr%‘:ﬁ\fé‘tg bh&9r k30 g#dté’ i SYbQfates, such as
I vel nat ur al cascadeS havi ng
thosa Imed@tmye e aBiibhiomsbeess Wotﬁmtsuoﬁtrateprsopb throsedistedi abpve.
expression etc.) Functions of Cathepsin C conprise
those as |isted above, e.g. protease activity; the
Functidyisl aftGatogpsire Foimpyisdigirepgendeallyfthe abilityeofFathepsire Criraigdn or nucleic
acid ?Etfr‘ép@gﬁfssgﬁeé'r%fﬁ 'f‘%&v&s‘{*ﬁ?%ﬁ@gﬁo'ﬁ%‘pg g?%rltw%r?s\{hngt,oout not limited to:
protengbBuadieic asidg pryotheitia mulecuds) and pesferablycrpnceruitshcapability of interacting
and cﬁmrﬁ@adrb@ne&bgﬁgt\ég the ability to cleave and/or
activdte one or nore protein substrates, such as those
|isted above; the ability to process protein
S C 0
Subs%%t?;hofr %}i ge% rﬁg qunrsagﬁ'sa Ad S(Ngﬁne?}g e(?mtshéfnérles? ﬁpplrf:atron to be any
mole a¢ Iﬂwszran be rpodrfred by dhe reuzyme d\la:toraﬂy or:crﬂrnag; isebsteates in the scope of
presetg fﬁ 89{0 t:?re rﬁolg&{’ﬂgé th tc?rrgg %‘%d rt]% Cl gfl%gmj@ .“{G’ECQ‘W‘ﬁy%?ﬁ%? rr&the natural
physrnbgseljbrese)thalngrcplr@frﬁeﬂtoi;gchcmgmnnlel seginegpalented, \GAWMA, GZMB), and

whicHé%%Z%s%é#&%ﬁg%%em S{%%Qj f%do%f I?%?eﬁy}k’)%t%’r‘%b}eﬁs g]bet rate

present application, to be any nol ecul e that can be
Nat ur aI I curring substrates

|f|ed by. t he .enz . 0C
he YR8 atsRior b’ G BrENET o oRRGERE obn BEEHREI ccui os t hat
correspond to the formin which they occur in the
Accolt %ﬁﬁobe ?%toolf %?eoﬁ%gg%rggp %éf%% I%%gg?ve ﬁése \)%,]fréﬁ{llﬁl é)r%erivative of
Catheylsiio C apabbe wbdbé frggmedi taeberyn fragmeetspe e pusdein, polypeptide or
olvnE RETE, The nodul ation of pain can be either a
poly H%Srea&é or an increase. According to one aspect of

present group of inter-related inventi ons, a fragrrent
r.i_vative o C can

A fra%rgﬁrqe é a aoroﬁegrgoreoﬂjypgppgg Er%? %n OE)B? W)eeoglgfa &@ét é:rarr%s one or more end-

terminal (n- and/or c-terminal) and/or internal deletions of one, two or more amino acids, when
compared to the full-length Cathepsin C; fragments comprise, e.g.

1. a Cathepsin C fragment carrying an n-terminal deletion of the dipeptide Xaa-Yaa, Zaa- in its
Amino Acid chain,especially except when Xaa is Arg or Lys, or Yaa orZaa is Pro;

2. a Cathepsin C fragment in which the Signal peptide (Amino Acids 1-24 of the Amino Acid
chain) is deieted or Cathepsin C fragment consisting of amino acids 25-463

3. a Cathepsin C fragment comprising or consisting of positions 25-134 of the Amino Acid
chain according to SEQ ID NO:2 (dipeptidyl-peptidase 1 exclusion domain chain)
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pol ynucl eic acid. A fragment of a protein or
pol ypeptide is a protein or polypeptide that carries
wonmaisigpr e endterm nal (n- and/ or c-term nal )CEBPZ009/002091
i nternal deletions of one, Two or nore am no acids,
when conpared to the full-1length Cathepsin C
fragments conprise, e.g. 1. a Cathepsin C fragnment
carrying an n-term nal deletion of the dipeptide
ey C a5 ; &3oYs delet
4. a CHACHOR G EaTal Whitn i PRCide (Highg AERE 352208 gotelsa
5. a GatOapsie Ssiragraeitreegasisingi or ashbisting hfeth3|dg?ﬁﬂtld)dd1ﬂpild|@58 1 heavy chain
1-24 of the Amino Acid chain) is deleted
mm'@%?ﬁ@g??ﬁ) C fragment consisting of am no acids _ _
6. a 2athepgn I fragment perpeiisingCof cargisting of dhe dipsptidyl reptidase 1 light chain
f positions 25-134 of the Am no Acid chain
Am'@é%%é%??}g]gg?% SEQ I D NO 2 (di peptidyl-peptidase 1
7. a @tbepsin Orfragonait compeising dhe dip€piidybpsritidage fl dighhehain (Amino acids 395-
( Acids 135-230 is del eted)
463) ém g&&/{]ﬁ @W@ﬁ??a%@miﬁﬁ n’pn sing or consisting of
8. a (Eétbemﬁirp@pftagnmm sepprising ¢hel diheptidy! pértidasg Aighbchain tAmino acids 395-
) ragnment conpri sing or
463) gﬁ%g ag/lyCha% (ﬁ%'ifgkg‘ag?gﬁﬁg“ﬁ peptidase 1 light chain
The fo&itions Oatheddx@@SFamﬁﬁntS? refer tCBER@ PR IND:C, prefeyreminexamples of the above
hai n
e S LA RS e i
231-394); 8. a Cathepsin C fragnent conprising the

A fung%%s%ﬁ)gagﬁq%rétg@@ét %?n % /errdl)t%’c?)' |i\%ﬁg£rg%é’§ﬂ%@j?|§%§ln%%%mg at least one
or mqre of tHednusctmrhaltdmeratb@w@csﬁ okihefuiklengtbfpeoteinp e GiEQidllp abl@sted above.
preferred exanples of the above fragnments concern
fragnments of the protein according to SEQID NO 2. A

A fragmoenttof enailyrfuckgties ticidfis Egolyapsleotide gridbeam oligorausieotide carrying one
hi l,.

or g Bl 51 SR AR REH D BBk B0, 9 FBife ruceotces

whenpcanhpaned hestbecfwﬂlér}gtlasgelnosnce@r aoding. sdqdena@rrénﬁmoﬁoral fragment of

Ql t ci n :
Cathe;gqs"ﬁ/ onugﬁl ot Iggd P} ﬁa%ngﬁ eKé\ﬁR ea? Iééjsq d‘-?qeegh %1%{? ?fsth_e functional
chara:tmtfsocs & thé fuiIFieIl/Igih pnotyheclelalacuﬂe(hﬁm@rgenofni@nreqodﬁng)samuence).

nore nucl eoti des, when conpared to the full-Iength

genom ¢ or codi ng sequence. A functional fragnent of

The GahhdgwativeCoh CaltrepsinaCi comrisen yarfyr a'gamftmhdiﬁd:mi@nad)f Cathepsin C in
compltaﬁggri 6(? Iq nat{fﬁlrye o] )l/JI[]FEJ eg{r}g’nngg‘sldggfdrﬁgeﬁn 'ﬁg‘%ﬁ%ﬁ a%its%))rr? Stoo(f:athepsin C
accordo) m)gSE@qCDeINOe‘D or SEQ ID NO2, that is not a deletlon A functional derivative of
Cathepsin C is any derivative of this protein having at least one and preferably two or more of
the functional characteristics of the unmodified protein. Derivatives comprise, e.g.
modifications of the amino acid or nucleotide sequence or any other kind of modification such
as a chemical or biological modification leading e.g. to the stabilization of the polypeptide or
polynucleotide (such as phosphoorothioate modifications of the nucleic acid backbone or of
exchanges of the bonds between amino acids, etc), or enabling a specific targeting of the
plypeptide or polynucleotide to certain cells or facilitating its entry into or its uptake by cells
(such as cell-permenat phosphopeptides, ortho coupling to cell-permeant peptide vectors, e.g.
based on the antennapedia/penetrating, TAT and signal-peptide based sequences; or coupling

to parts of ligands for specific transporters or importers).
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The term derivative of Cathepsin C conprises any type
of nodification of Cathepsin Cin conparison to the
woadoan gd1By- occurring form and especially in CRPOPBEP108D002091
to Cathepsin C according t®3 SEQ ID NO 1 or SEQ | D N2,
that is not a deletion. A functional derivative of
Cathepsin Cis any derivative of this protein having
at | east one and preferably two or nore of the _
Pres%g ehf8RbisS RIMBREET uRkidhal &grlgg Afest R eh &b RE A &isth C.
rivatives conprise, e.g. nodiftications of the amno
acid or nucl eotide sequence or any other kind of
el . ‘ ' i cal. ot bi ol ogi.ce t _ .y
AntBCEEb e SHE i ich EBRLAEIG b\ 296 Bhmar, uppagenc ani
heterplog sy texdeessing pGathapein eotdrde fusaiohalafragment thereof for identifying or
i jfications of the nucleic acid
anal@&@%@ﬂﬁ%ﬁ@é?@%@@%H@%gﬁeésﬁ.of t he bonds between am no
acids, etc), or enabling a specific targeting of the
[ de. l eqt tQ.. j I
he Yo Hfinl BT b G R Bl SFSL FR B E8ile dlfopts. such as rats o
mice(such as cel | - pernenat phosphopepti des, ortho coupling
to cell-perneant peptide vectors, e.g. based on the
ant ennapedi a/ penetrating, TAT and signal - pepti de based
A trassggoerengnal i9an e@oumd! ithey caoiepan tts gerforne traeigds DK, which has deliberately
i £ SRAQLt. . t sent 2Nt i
veen i Elersf ho SRS ARG RSkl SEME Bl BNICRR s il Ghome can be
perfo@a¢d equsonding. tAistanderd pspedtresf (speee.gntTr?amagentci Animal Technology A

. - i C i . .
LonofOGTIBRANS: 158 Bl WAGANTRBAHIRIEDS AL BBk, ivoma 190
(ISBN:raghent63Bher eof for identifying or anal yzing
conmpounds that nodul ate pain. The non human ani mal can

be any non human animal. Preferred are rodents, such
The tesmr etsrotogons caxpresstonaresere rio caraekprabsios differengi finedh thbatiormal gene

oxo B0 52 A SuBROTE REARER F U8 Tl emoun. ming or tsse
distributioncd diod expresded: dend or @ngarnbigAthentype bhexaessedl gapenoeethe gene is
e rf di r S .
normél?)&qgfggﬁegagé] ﬁtﬂgﬁﬁ%ﬁ%t éll.ln%)g ﬁh§|h§ge§?&§8{‘g%%{pg?csg5?°§’ &h tge EShnstitutive or
induciidend iSodatke GAuciBlienlegpriessienli systemAcaademett Krwewss ihnthe, art (e.g. the

. € ifornia,. | SBN: 7 . :
TetrapROne HEREpIA St LR T s oralin S oe g Bk 2 o Ggman animal.
differing fromthe normal gene expression in the host

Acco{')orirﬂfﬂ)i ac’r%t}g%rp ?%E:tn I(E)?&te% E]%?Xtiosht &%n%tehn%vt?\le’us%na}ugmm-human transgenic
I ng or tissue’distribution o € expressed gene or
animalometenofugegsly rexptespimgoCatbepsie <3 ed agienetiqnial agmkst therneof as a model

i.s. normal |y not expressed in the host at all)). The
SySteWeftocrag%@%éga@xsﬁpégﬁyon can be constitutive or
Yet another aspect of present invention concerns the use of a non-human Cathepsin C knock-

out animal for identifying or analyzing compounds that modulate pain.

A knock-out organism (such as an animal or a cell) refers to an organism in which the
expression or function of a gene is partially or completely deleted and comprises genomic as
well as functional knock outs, inducible as well as constitutive knock outs. The generation of
knock out organisms is well known in the art, as well as cells or animals which can be used for
generating knock out organisms. The generation of cathepsin C — knock out mice is described
in Pham and Ley, 1999.
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i nduci bl e. Suitabl e induci bl e expression systens are
well known in the art (e.g. the Tetracycline inducible
weywbami1aTr the |ike). The organi smcan be a cePCT/BP2089/002091

non- human ani mal . Accordi ng® to anot her aspect, present

i nvention concerns the use of a non-human transgenic

ani mal heterol ogously expressing Cathepsin C or a

functional fragnent thereof as a nodel system for

enhanced pain sensitivity. Yet another aspect of

present invention concerns the use of a non-human
A further lespestrof @rreaId kKn\sntion gpReas dise il énbei-Pumgn drathepsin C knock-out
anim3NR & &loBg) s@%ﬁ%%%ve%@f»auﬁ%@%ﬁ\m pain. A knock-out

organi sm (such as an an or a'cell) refers to an

organi smin which the expression or function of a gene
The B B el el o PR B Tt & TR bR qapy thereof for
identifing cerspeundstthatumaeduwatk peiok iscanother aneed ohpresentonvestion.

knock out organisns is well known in the art, as well

as cells or aninmals which can be used for generating
The ¢ellowin riany prpkaiystie or Eh@rg@th:etreﬂt Blach af cellst ¢apablenofeing transfected

: n C P n e 9
with §UREHeI0 e LEtol Snd B PRSI TRR erkeyeld Bhifbrise principally
primany cekruanch @8 rﬁl@psarce(t duh@r@ksmh asAi qukaryatic @elinodibire comprising cells
denv%é’ gﬂr?éT‘fFo% Huﬁ%ﬁﬁ& &gb&&@@b%é’ué ﬁsuel ng HéSL %f & &85! sFo or 313
erol ogousl'y express unc I'ona
cells)f oresimgien celt h@ee'lsfnSfSﬂlchlaj;eyﬂalsf (a0 (Dombetmdss cefeatsiae), or a procaryotic
e r Vent o :

cell (ﬁﬁgrlé g{ﬁ?ereglkr%ceﬂ % r??%gégo} K beﬁf‘?ﬁ%%gﬁ) eegcoge?\a’lgé fnjon1 g%‘ixe é}m be gained
by weldgtowasteclalideesc awamsetaﬁmgtmébimgdttmnebemt@d cwlsutgi(aal techniques.

nucl eic acid vector and of expressing a reporter gene.

These conprise principally primary cells and cells
Accofdingnta arel embotimend, asmotified celleineaing od ilowereIOatrumdstmlOe activity as

n £ t 0 I [ :
comp%?égj d ﬁ%rs u%angkf{eﬁség%t% Isgg d ﬂﬁ{_@[k ﬂ]é% 80% t%lg—tgdb'rf the chemical
com[ﬁ)’lﬁld&:é(b |b=) tenstedsamglablecml entarganers restage dhe dewgredsor totally abolished

. . (o) r 0
Cath%pgﬁlrFch?t{vﬁ?g’B? p')trée eP% (fgtg% vﬁkaﬂlge)r Otpg éuestgﬂg é’%él gﬁlg ta perform their
functioartplge pahempg@atidnr onevensa dendtian i ¢hegedniext dfyanother diseased state or

dlsea\é'ginh t#@QMeﬁt%‘fWegng?l Eﬁgtl taking of Dblood, tissue

ion or sur §. According to one
enbodlnent a nDdlfled cell, having a | ower Cat hepsin
The rﬁg@ig(.t,é.tffwhté/anaée gﬁ)m{::% ®8d|h |oH ? 6r tg?hss %e ﬁbﬁ«'f) )élstable) that
leadsctorgodenneaset of Mhemm éblacalwéy aBIaEhepanem transxmpbsteadyssmte level (i.e. by
actvitf, o LERERR!  PafetifiPhgt BHE e BuatiRlEn Cof Catitehc  proten

steadyesfaty rievehejl.e. by actlvatton of Cathepsin C translation or its posttranslational
processing; by modulation of Cathepsin C posttranslational modification or by activation of its
stabilisation or by inhibition of its degradation). This can for example be achieved by using
dominant negative mutants of Cathepsin C, antisense oligonucleotides, RNAi constructs of
Cathepsin C, by generating functional or genomic Cathepsin C knock outs (which can e.g. be
inducible) or other suitable techniques known within the state of the art. For an overview of the
above techniques, see for example: Current protocols in Molecular biology (2000) J.G.
Seidman, Chapter 23, Supplemtent 52, John Wiley and Sons, Inc.; Gene Targeting: a practical
approach (1995), Editor: A.L. Joyner, IRL Press; Genetic Manipulation of Receptor Expression
and Function, 2000; Antisense Therapeutics, 1996; Scherr et af, 2003.
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function (e.g. pain nodul ation or even a function in
the context of another diseased state or disease) in
wo bmoasisext of | owered pain sensitivity. The PCT/EP2009/002091
nodi fication can be any type of nodification (stable
or transient, preferably stable), that leads to a
decrease of Cathepsin C activity , Cathepsin C
transcript steady state level (i.e. by activation of
Acco%d“t%ﬁﬁie"brﬁb&d]r%@ﬁtc bl PAth&BsIPE KnbBKLSGE ddtis %Bé’(p'édltﬁglte' @M ines for the
Cathepsin C protein steady state level (i.e. by
gene@@pn vhknesk-aits e wehsnewein Higngtater ofdhe grt. pee e.g., Current protocols in
Moled?lfl’é't élbﬁ‘)@?l 260NPE. BEW'GF%F{JP)%”%@HE@H&F 59f John Wiley and Sons,
epsi n C posttranslationa fication or by
Inc; arctciem iTargesng i @ praeties| [apgerachn (H9DyEd-nAilbi ¢9¥HRT.ofRL Press. The
genetdhiSn %??a@%sirp@)(DPBl} %é‘&%Jt%u@?&aEQb %utaﬁsr%‘ahhqyr%#n BXd Ley, 1999
usin om nant negative nmutants of Cathepsin C,
(the Qﬁﬂar%t@ﬁ‘s@f BPPYB1WIBE capbrgeyc skqacelt kngek qut slopgs, see page 8628, left
C by generating functional or genomc
COIU@PEE%?H 'C knock outs (which can e.g. be inducible)
or other suitable techniqgues known within the state of
the art. an overvi ew of the abov
Anotieasgetef dhe BYPRU CHGron AN e N Gl REUBPSIgPek-out cell for
|dentlfﬁr@&)anblﬁngﬁﬁjnﬁbmﬁds fHad piodulaBSpaibuppl ent ent 52, John
Wl ey and Sons, Inc.: CGene Targeting: a practical
approach (1995) Editor: A L. Joyner, | RL Press;
FurthE@n@t| théVase il 2 tCatiepsin Kesuskpdudr celixpy @smiogal ayyﬂem for lowered pain

ction, 2000 ti sense The eut.i 6 Scherr
sensiiils e anpings asgess PR Sts e oL ABGIT HERITVeA 0% hepsi n C
knock-out cell is used. Suitable cell lines for the

eneration of knock-outs a

Accoffng fecangier SrpRptREnt Ol e St iep i At 6ed RanBres g gher amount of

Cath@isﬁ—ﬂ (00273 &(ﬁﬁ)&ﬂéd & @re@%rﬁ:ﬁ&j@ll (EhamieadaniscelSHpRl @imdiified state). This
John W r Cene Tar

cellulﬁrr a\z‘s(tgreaqan iﬁg%i/%z% H’nm ofg@giat%éaf eﬂhincejio%ré enflgﬁtyplaéstge amount of

Cathddth gepreations Riaté@tdeps sendidiitilPPl ) knock-out cells
is also published in Pham and Ley, 1999 (the

generation of DPPlI mnurine enbryonic stemcell knock

Preséﬁﬂﬁn&h@cﬂﬁﬁelaté@&n@m 26R8 usk ef & cefhetBrologPusty eXprbdsing Cathepsin C
aspect of the i né/entl on f;(:)oncer ns

ot hus the use
or & (R RNOLARIREI heRe) R ISV ForET PUREES PP gR v
analy2|ng conpounds t hat nodul ate paln FurthernDre
t he yse of t hepsji n knock-out cell as
The Lo s (i1 PemoiiR RAUBRaNG 14 oerter el (HBIESsiblyelitked to the
Cathéﬁsup@@ﬂﬂﬁotlr @H@/ 0P fenhBh&dr- dreh FupctionBN 8BINBAS thereof for identifying or
Accord geég anot her enbhodi nent of present invention,

analyging Cé’glplo thabpeddaig RHRr anount of Cathepsin C as

conmpared to a reference cell (e.g. the same cell in
The BcveUspREH &l Bidse&rtathtiod I Based on a typical reporter gene assay commonly

known in the art. To this end, the promoter of choice is inserted into an expression vector
suitable for the type of host cell chosen, upstream of the reporter gene of choice in such a way
as to allow for an expression of the reporter gene if the promoter is active. The construct is
subsequently introduced into the host cell of choice. Suitable methods for transformation or
transfection are well known in the art as well as conditions for cell cultivation and detection of
reporter gene expression (see e.g. standard literature listed below). Suitable conditions are
well known in the art as well as vectors, reporter genes and necessary reagents, which are

also commercially available.



10

15

20

25

30

cellular systemcan serve to mmck a state of

enhanced pain sensitivity, as the anount of Cathepsin
wE2@2p1835i on is related to pain sensitivity. RIBERWY/002091

invention relates thus alsdlto the use of a cell

het er ol ogously expressing Cathepsin C or a functional

fragnment thereof as a nodel system for enhanced pain

sensitivity. The use of a cell heterol ogously

A ve(fférpiﬁ%sccﬁcﬂ%r%r |ﬁ@é?rﬂo¢)7nu8%?ﬁdéam k! Bly 4 Dﬂk%stn‘ﬂdt %terlophage or

epsin C ﬁrom) ancer “or functiona
cosmid; @gmyhpf whie @@fynﬂ@pomctyeiﬁ@gmywtﬁge O Cu rowit ;,r@mq@ther vectors or amplified

by PERRRURLSHE 7 tHéDQHll'nﬂéQ/ee )ncanTE@adﬁR:‘%}f b@SRRGKiefin suitable cells or
present | nvention Is ase on a typical reporter gene

orgariyBR\EXpERsioN| veclonoanalle theneterotogoTe extipesiem ! a gere of interest (e.g. a

reporw'r E)erln &e g#;‘é? %ﬁ o'r% é?ﬁ's‘?'ﬁ 1ad fyﬁé &f 281 %r@ggﬁ%gs'é’ﬁ%rgely depends on

suita or t type of "host cel
the aimp@mﬂ @mwhﬁlcet les widpothekngydedgedf thaskiled iartisancBuitabigrganisms for
to.all . . i f. . .
ine ofipu8h bF 4,200 5 S35 A e oG et rotraion
ratesj Kker @dubaderimonyeasé Suisblecerpaniems choiatse b@@eﬂsabb@ted and cultivated

from Lﬂ:ﬁ t’%@ﬁ{ﬁanf t%u&é q?gf od 'E%?I I|RQs Sénéréf'éﬂsf o%%l[vg%e%r‘éﬁmrlng (e.g. SF9 cells

I't1ons
from c&pqduop@ra drrugipdrddeteic..i 6nltaiﬂe r@mng evectrp carex pn@wsiionthe art and

comrréezgigllfa\gallaﬁlteaaﬂ%ﬂfeﬁé lhlB%rcﬁtsH é Iﬂeeg gg?io\%e l‘Di%iotsﬁ&!, Rew England

I ons ar nown | She "ar t
Biolahs cPronggar djiataganegamd snanyd moe@e§gmqbe reel ganes sarewhige reommercially

. V&dile e, ctor is a circular
avanlagnr@ ﬁhég\rﬁ&%ﬁgfg? %@6” cnuﬁ'e@,dtgi g. a DNA plasmd,
bact eri ophage or cosmid, by aid of which

For tipohstaratdgeat iestprebsiag vé atpsotéid. @. polypeptidd, the oel cdarhies any prokaryotic or
rted

eucan&sﬁt 8(%@0%%@? gBl) E)%ii &q@gg@?ﬁ%ﬁ C@ﬁdﬁir@gggﬁqwﬁg@r Hd of expressing the

gene ofiintexbstee gebIreparter gegam“m coﬁppsessrncﬂmallyemhmm ceizadndecells from a

cell ?Lﬂtuge etgr%ﬁegr!sglgféﬁ g@%@f |cI ﬁe CéJ|'[ﬁr gegﬁgr Flngr C‘%(;?ggﬁ{ \éerﬂ either from

multicBtielat yandinscand tissueqsgemnas MEK20GeRIN- dEpHeUA‘. (DHOt oS, SF9 or 3T3

aimand the choice |ies vvithtin %he know

°e”s)s‘1€Pl"lgéedc%lp?rﬂé’é'ﬁr.“s§HFgP A6V G i sPrgmBSPrgngere‘”s'ae) or a procaryotic

cell caltpkj prietaatiblpPicia ar BucoleiCeliaahd samples. derived $iohy tissuedlad be gained

oy wej o GRS caokinaR Plob dfedhe A R el ipepaiaves.
cells isolated and cultivated fromnulticellular

Wlthllti hifesétﬁﬁexﬂdf lﬁ)ﬁes%ngapyﬂ@lahor{ ithee er@eBansteefbnd reratstioae $rﬂroduct|on of a
ani sms ell s from Spodoptera Fru

nucleg,:t cng vedlg[ 5@(5%@(&’( &ﬁl' ﬁ@lt%@(woélpé)rmop grpfgc%rpprlses thus the

term ARGsoRRERIcl al |y avail abl e at diverse biotech
suppliers like, e.g. Roche Diagnostics, New Engl and

Bi ol abs, Pronega, Stratagene and many nore. Suitable
The tragsfectiomean b a Séabée orcleansant frangfection.

The Cathepsin C promoter is a part of the Cathepsin C gene able to drive expression of a gene
product of interest if introduced into a suitable expression vector upstream of the coding
sequence of the gene product. Preferably, the Cathepsin C promoter comprises or consists of
the sequence according to nucleotides -1127 to +1 of the sequence as published by Rao et al.,
1997, page 10263, figure 4. A functional fragment of the Cathepsin C promoter is any fragment
of the Cathepsin C promoter that is able to drive expression of a gene product of interest if

introduced into a suitable expression vector upstream of the coding sequence of the gene
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avai l able at the Anerican Type Culture Collection
(ATCC). For the heterol ogous expression of a protein
woeoopalsipepti de, the cell can be any prokaryotPCT/BP2009/002091
eucaryotic cell capable of 1being transfected with a
nucl eic acid vector and of expressing the gene of
interest, e.g. a reporter gene. These conprise
principally primary cells and cells froma cel
I I
prod e BfcFabld FRG e, Joris AR Fadifiors BY e Eftegsin C promoter a5
publishegahyi Ramsetahd 19945 pud0261i fipuresd. HEK293, RI N-5F, HelA,
CHO, COS, SF9 or 3T3 cells) or single cell organisns
cerev

A rerBHEL R T8 &Y SB0F T B0 LT Spry SRt oS dBne product A
vast vapiety. of@ebd)rseragmhes am-mmxswec ow pnbkéryotim hosts 48 veslnsbdetection methods

and RBSY aeglls s Rao v it BF AclHir ok MRy AR Pese pomprise e

the gehes ebbtxtacimasecdadh), apgiferass iGroen toheBIdieeflmrescent protein (GFP or

B7P) o0 0 DRAD: AP CEUP phReRer aiipidhie: TEoGs Gefies encode

prote@d Gt Mﬁbémbemdﬂy:d@febleﬂ@ nBeSs bhe visiglen(colour or Iumlnescent) reaction
e transfection $wp be a st
Y

(e.0. [EEnLIRAEs TRare oMBTEe SHte-or AR TNy ety oBteded by means

of a figible @blduher %he@é‘em) feagtsre onlgkre-pddtisveontsrihg $edistance towards

e produ |nte est if introduced into a
antibiglcs ik AR IR iRy Sher BtrPeieth DRe e s agge-products enable
the eS@EsEns eelBfto hav gedie ceriaidwohditibiieikeread! auxotrbishic genes.
Cat hepsin C pronoter conprises or consists of the
sequence according to nucleotides - 1127 to + 1 of th

A f“%w@éﬁ@@mﬁgt b rePOREE 98%° RadYelragment Oi@geﬂvefpa@@rtfb%@e that allows
for arf baBy RiaftificAtiby BCitd et prbd@@nent of the Cathepsin C
pronoter is any fragnent of the Cathepsin C pronoter
that is able to drive expression of a gene product of
A funkibrili §8hmieht b4 FQerderdiCaky famak! qt%r?Fe?Joﬁ@r gene that allows
vect or {}stream of the codi ng sequence 0
for anyegryrugatificatiorpiitsegeisl wodudgment s conpri se functi onal
fragnents of the Cathepsin C pronoter as published by
~ Rao et al., 1997, p. 10263, figure 4. A reporter gene '
Withig #he eentexiyf geasent applicationsdRe tesm “Hangfastionguefats toitaaintipguction of a
nuclei?:f adid S/egt%F‘%t@raoﬁdé‘?tcell'?eﬁ'f%?t ré/l?é’rycﬁkyoroéucra%%)t §r‘fd 86Mprises thus the
or eukaryotic or prokaryotlc hosts as wel
term deangtormakPet hods and necessary reagents are knomn in
the art and commercially avail able. These conprise
e.g. the genes of beta Lactamase (lacZ), Luciferase,
The t@nstectior cB) beafstaie esteansienptrensfectionGFP or BFP) DsRed,
H S3, URA3, TRP1 or LEU2 or beta Gal act osi dase. These
genes encode proteins which can be easily detected by
The cellanas taf arsy priokadybtic bcelcanyotiorcell wapalsls axf e)ngr tesrsfaabad with a nucleic

acid vector and of expressing a reporter gene. These comprise principally primary cells and
cells from a cell culture, preferably a eukaryotic cell culture comprising cells derived either from
multicellular organisms and tissue (such as HeLA, CHO, COS, SF9 or 3T3 cells) or single cell
organisms such as yeast (e.g. s. pombe or s. cerevisiae), or a procaryotic cell culture,
preferably Pichia or E.coli. Cells and samples derived from tissue can be gained by well-known

techniques, such as taking of blood, tissue punction or surgical techniques.

Within the context of the above aspect of present invention the control vector can be any

suitable vector which comprises a reporter gene or functional fragment thereof, but wherein
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(e.g. lacZ, Luciferase). These conprise gene-products
whi ch can be easily detected by neans of a visible
W@ ewbows13nr | um nescent) reaction or gene- pr odRCT/BP2009/002091

conferring resistance towandls antibiotics |ike

Ampicillin or Kanamycin when expressed. Ot her reporter

gene- products enable the expressing cells to grow

under certain conditions |like e.g. auxotrophic genes.
reporé gﬁéﬂ@téxﬁF&gloﬁrlégﬁﬁaﬁvéﬁ b@af(ﬁm%érf‘aﬁ @%§F+I§ CaBbbmoter This can e.g.

given reporter gene that a for an
meareﬁi@y theueemorter gene on fuictional frgamen thederftis nat pos@fiPrAi coupled to a
g ri ge S t N t
functlgnééogﬁt%gfe S@ng Ed?w%tgie (.8 Q@wér to@%aééﬂ%qu'a%n?t??{)%tgte?él €8 promotor,
commﬁes tas ngeﬁengmaU&athansmiCn prameoten ot exemeter fragsesnt or wherein the
rt
coupllﬁ'ﬁ{u@rf 8 C@r@{)tlggﬁn% FE%OH@F neelt 1(5: %gg{ugE@dggﬂoﬁﬁ&ﬁtgg ;§oastsﬁ)|lft);]§ trée?tl the reporter
gene (@i fthetior]af (fflaamot thﬁrmf ie Lenerstionially) cavpled dapaEnothes prameter than the
Catngg¥ oot 108, SV Ainer el AiReen (PheBheBRsfector and the
contrplr\@lcmr;pamaismbe traosfegtedite thaebame gpthlidud ivwhinhi ¢age the reporter genes
needﬁ&@@%ﬁ@ﬁg?d with a nucleic acid vector and of
pressing a reporter gene. These conprise principally
prl rrary cells and cells froma cell culture,

a _eukaryotic,cell,culture congrl Si ﬁ% o rn%:’ed according

The RGRE e REPOR RIS P 1 arbYS o e SR et

to as¢as Gl desciitiEdAeldwor askimwrSRheart3T3 cel | s) or single
cell organisns such as yeast (e.g. s. ponbe or s.
cerevisiae), or a procaryotic cell culture, preferably

An aé@a?f‘e anptypk.of @hlalyh@hﬂmdh@mdr Sagh s ndfhftbf\/@dlddgkfﬁl process. Suitably,
ssue c$n be wel | - known te gues
v B

mole?%% ch'aéc% sb?rbcb&aec :?rg%rﬂ% r?ﬂ'ﬁﬁ%q Tals! p@ps ol 8ng|cal megboFc pathways

but ats@cdﬂrpbm&fglca\/‘éér’mltlbn%fme e@mb@@edoﬁ célhﬁ)ar&hmiﬁ:rﬁﬁﬁ@mi(m adtro) systems.
resent i.nventi.on .the contrﬂg vect can be

The rmasRiegical ac Yltyvmlacﬂotggglﬁglp ré’rgacgu GPWQPU@CZH%"‘ g}us be determined

accordihigab iits kapabiitp@nmedriering Wt for mtidulating triseroapeides lor gRstBanisms.
expression is not driven by a (functional) Cathepsin C
pronoter. This can e.g. nean that the reporter gene or

For frenGiskonfldrlig asereahing heisgediallys thet h@ﬁe[rﬁlbugﬁbﬁt'%reenmg for novel
coupled to a functional Cathepsin C pronpter

(i
phargagavkiealt RTAPPYICEG iR (PSSRY D1CeAt HEpas rfoeragtils gpd 15 preferably also

scalaBRNHd ®BEs 1IN depetdf praentaivBiH Righ tﬁf&@ﬁb&rsc@éen means, that a
pronoter fragment or wherein the coupling of pronote

meth%acq;cgﬁlggtt@,prwé|qv§nm |ngﬂqf@(rp%q!]g] § VERHENBR scale, e.g. on 96, 386 or

1536 FWe?IS;bIQﬂeE' .ﬁ )éahw%léshéft v @ria® RRIUNSS ird@Reraffe fofl & infiMAttes down to few
fragnent thereof is operationally coupled to another

nanopiS RSP RN T Ao O GRS AMOURIG) ROTEBIES (@n(pe a5aKseRn a shorttime.
High ?ﬁ@ﬁé@’ut 8¢rRBAIRG Ind¥tP FBHRFides thHaescethild SMsHprav@mbRly 598000 different
e

compounds for a certain ability by means of one single assay. The assay is preferably suitable
for high throughput screening of chemical substances for their ability of modulating the activity
of the target molecule under investigation. The type of assay depends e.g. on the type of target
molecule used (e.g. polypeptide or polynucleotide) and the “read out”, i.e. the parameter,

according to which the activity of the target molecule is determined (see below).

Different types of such assays are commonly known in the state of the art and commercially

available from commercial suppliers.
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control vector can also be transfected to the sane

cell, but in which case the reporter genes need to be
walpdobersast . The identification of compounds acPOY/EP29g9/002091

to the above uses can e.g. 1be performed according to

assays as descri bed bel ow or as known in the art. An

assay is any type of analytical nethod or systemto

nonitor a biological process. Suitably, nolecular

SU|taSI@S§s%@?§ fé‘rnaff@%m%"drﬁdﬁ’ésr@r%ﬁﬁﬁ%'rQ&hoB@fobﬁ: Sif fluorescent assays, for
si ol ogi cal netabolic pathways but al so of

examptﬁ Mr@sgaea%ﬁ pelafieation Assavsr GusieBs Binsesiferad caamencially by Panvera) or

Pack®dOBR&eraE HTRFYI AIEDIASHBES™S -forl ReRNARJTRSO!iR8IAbn of a labeled
activity of a potential pharmaceutical compound can

membery ¥ithea deanelahelae dmaeder dﬁﬂg the intesactigpag labejedpproteins with their
unlab'efé‘d%fr&%fd-l[b%n%)t h or nodul ating these cascades or

nmechani snms. For the use in drug screening, especially

t he hi gh throughput screening for novel pharnmaceutica
More%[H?:%lE%%mcl&&be c@ﬁS@a\éeBGS&%r\{é O wWRABreif Y %@H‘%@' @taﬁgd(lhc?ucibly or not;

referably also scalable and robust. I'n the scope
chrormseamahtor |ems@mai)cm trafisigmtly [expipghes e reeerakinanteriatein phinterest. These
f

assafs BrhiHRd %%PP&% ng é)srss ? '%he'régmEfﬁ'(%'ﬂ%1 Iéti%n &rrﬁﬁ'gpromotor ora

In a ver or 15
sngnabltrané@qﬁﬂn shatpras 06fa mnybesn@ﬂ a sighalreanisduction ¢@ﬁ¢gde d$ measured
nano 0
accor%jﬁg tmtgé \'z;nél'}\{lltg/%z ragr‘éﬁgrrt%a% tz??é?{]p ggé n%fpté%'sg)gnéfb\glf grg 5 @rﬁ%r the control of
said ¢eftain SIRMMQLOL iFeE. thipiitgre phessayhpurecembisant egjl irmashagz to be constructed
conta frleS8 oﬁé}?pe%%rlﬁ\%@f B DntdPEr é)éég%ﬁeér)ﬁm%gﬂ tR409s to b? investigated

eren ounds for a certaln means
itself cﬂﬁethai Igreguiaiec\by thee sigsaling pgsq@defmd@bllvag@tm eStfilgble reporter

enzyr?h% Brel &an)r?‘lsmg %?\ﬁﬁ Q@ﬁ{ﬁaﬁg stdte GHER! a‘?‘@éno%ﬁ?ﬁér%@cfﬁéﬂ)f IﬂElferase renilla

Ing the activit t he
Iucifemﬂee(@m g:ommma“maggtab@by (P@ckanderetagg@tsbﬂs §gtag§psudase Suutable cell

lines g%;?é?ﬁg%% fﬁ (5]‘ th?%sg ﬁutq_fo g‘ig c‘éﬁ '1“155 fﬁ%?gre( gaéar to transfect

yp eot| read
and easyto @thé/apfarsaﬂlma&re g.adeldy. IO GthleFbﬁW redc. act i vi t y of

the target nolecule is determ ned (see bel ow).

Different types of such assays are conmonly known in
For detesminatiore obprotaase @ctivityn ty picaeatedsgl as;am@rmaéﬂna@ known: e.g. using a

substFHRETES |n@I rléﬁ‘p}téreia:ga%‘gt ?Mu‘?mﬁ‘és%@“ﬁf#{o%sc@h{ ?rcﬁﬁér signal emitting

'pur pOS S enco ass I sot op1 c or uor escent
protelamy@e orcﬁntlty&aa’rpir@ posiinre o€ Hec subshlate iapdtd gnencheaysn entitiy (e.g.

anoth&? PE rc%sl gﬁg éﬂ%é%ﬁ&%ﬁ%ﬁ&@g%gﬁﬁrﬁ??@g?%g 9§ the substrate is

mtactfb@aleamdigatt heothet @psition;otheosubstiatehdd dttubetedewitini Gathepsin C under
sunad?gréoh@iﬁgllusego Eﬁ%%r {H':é 9 %H?ﬁ banh%rQﬁ)ts&r?{é %Bgan?btsl t‘ﬁg emission of a
r unla d I'gandsy.

I'ns Wt e rotein
detectable S|gnal (e.g. light-emission), because of the separation of quencher and reporter tag.

Other types of assays and other types of “read out” are well known in the state of the art.
Assays according to present invention concern:
A method of identifying or analyzing compounds modulating and/or preventing pain,

comprising the steps

a. Providing at least two samples;
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More exanples include cell based assays, wherein a

cell line stably (inducibly or not; chronosomal or
we@piosondB) or transiently expresses a reconbi NBEIL/EP2009/002091

protein of interest. Theselassays conprise e.g.

reporter gene assays, wherein the regulation of a

certain pronotor or a signal transduction pathway of a

menber of a signal transduction cascade is nmeasured

ageor dhidot bie. b1 Eonihing CEMRHLAT COBZ M RundibRal fragment or

expressi on of I's under control sa

cert adﬁ?flvﬁﬂ‘(ﬁﬁb‘?tﬂOf WFtbla QOFT\FEJUﬂQpe of assay, a

r eccon@étgl‘?l%lnﬁ ®hd aétivﬂfoh@étﬁ%ﬂ&h% lﬁQIﬁ‘ébfe'éEﬁé:Fd? R4 N9

the reporter gene under e control i ne

prdormdejernmhlag thesa@ttyltbef Cathepsin Geindloe pbsesice obeompeund, gnd

regul @&r@% tﬁé‘%c ngBr‘bb{ﬁg SATE3LrdRGR c) with that according to d).

i nvestigation. Suit e reBorter enzynhes ‘are connnn[y

known within the state of the art and conprise firefly

A métH&ljfﬁ) alﬁ@ﬂhﬂ}ﬁ@ éa?aglal&gfggem olifisd: thﬁomg%lﬁ%'tés"le%%/or prevent pain

aval |l a b- Gal act os

compsgsingabl e ceI | lines depend on the aim of the assay but
cqQnpr t [ L: | f e .
a% ; e%é@ta Céu Ibtaﬁ% %ln ('3? ﬁlhlﬁtfuﬁgt%nglafﬁ%;xﬁ&éégﬂg@{%’% thereof with

Nl H 3T st e@mpoumir adét er m nati on of protease activity,
t BGE' Cﬁéte%ﬂ se\ﬁﬁetﬁé’%ﬂg tés?rc?ﬁﬁag?ﬁd’ fn %UBY{@' th&é agtivitv%f% @athepsin C
substrate carrying a reporte ag Fe.g. a
| umi nereteémeor fuhetimnakicagroerdor detieativsithpredf. emi t ti ng
protein/peptide or entity) at one position of the
substrate and a quencher (an entitiy (e.g. another
A mebpd i ide idanlifiphgi oy anhlyzisiggeampewidssitioat ofodulate rangidert erevent pain
as long as the substrate is intact/uncl eaved) at
her position; the substrate is incubated with
Cat he@emtact(Dngd@r whight heels| eedetectablei amnaunt or attivisyof Gathehsin C or of a

I t £
et e PR AR LER LR 108 BB o' °
t Ipe s@@tarrammn/vrmthembenmlcompdumdepoabﬂeeto madulatetthe emount or activity
Lypesofcgat Ftﬁdr a‘ % rﬂfor deﬁ@ﬁlvg ll’tgelregfr ;fre&ﬁ'lt Iin the cell.
nown in t e ar says according to
present |nvent|on concern A nethod of identifying or
A m&ﬂé‘é y\%'r ”@e&ﬁﬁﬂ&“@g;@%&% Ptrcg@gaérﬁ%/ glﬁatf)égagi?@ti% hPF Brevent pain
compsanples b. Contacting one sanple containing Cathepsin
c .
a 2:) n%%r&%é&%tggaonﬁééee{: é?l%@ﬁ)ﬂkwa% %%ég}\é?g h\f,eprto?eqré:gf% fly}qC& Qnal fragment
C i n ¢rveripatdedherobivitit ergsi wnohpodnd uimteamacnpm@allhectlve system, and

g‘r‘t])tdi V[Bét%rrﬂi%inga{h%egﬁbnntco} pnFEf\tl]E c%%ﬁw%n%? tﬂé (9&“&%1'5‘% protein or the

functional fragment or derivative thereof present in said system in presence of said

com p" %39

compound, and
c. Determining whether the compound is capable of modulating the amount of mMRNA
coding for the Cathepsin C protein or functional fragment or derivative present in

said system.

A transcriptionally active system is any biochemical or cellular system which at least has the
ability to perform a transcription reaction of a transcription unit. Such systems are well known
in the art and comprise cells as well as in vitro transcription systems or kits (e.g. on basis of

cell extracts) commercially available.



e. conparing the activity of Cathepsin C according to
c) wth that according to d). A nethod for identifying
w@eooangdiyzi ng conpounds that nodul ate and/ or pPPEWEP1009/002091
pai n conprising: a. Contactibng a Cathepsin C protein
or functional fragnent or derivative thereof with a
test conpound; and b. Determ ning whether the test
conmpound nodul ates the activity of the Cathepsin C
protein or functional fragment or derivative thereof.
A nethod for identifying or analyzing conpounds that
A methndufoa iderdifyinmo eoppewnsist OrpanalyZishpeneeyngts that meduiata pRGor prevent
. .whi ch has a detectable anount_or activity of
pain %ant&ﬁ’glﬁgfn C or of a functional fragnent or derivative
thereof, wth a test conmpound; b. Determ ning whet her
t lze tRevidogrpoelntdansfecids_with @ nooldicl aricevedier compistngdhe promoter of a

acti vit : t sin . i f [

der v oo el T duffich A rraEy eRler, eRRTRRLF Boupled to 2
i dentrepyitergpeme aadLyaiongl feagmmnt ttesedfhat nodul at e

and/or prevent pain conprising: a. Contacting a

nucl eic acid codjng_ for a. Cathepsjn pratein or a

F Bnct oI SOhENEete BT AGUEl Vo SHTCPOR S B eporter gene
conpogtng filtctianAlr fedgradrit ther@bAhbly béifg ioperatipahtoupiet ko a functional
Det er pi ni n he ampunt of nRNA coding for the
Cche%%&ﬁpgpé&%ngﬁ”or the functional fragnment or

derivative thereof present in said systemin presence

ofc. saph&teRANPRURE, rePBFerCgerlee h&ITY) Hf NGk %@talé%rdkgeto a) and b) in the
conpound i s Capabl e of nodul ati hg the anount of nMRNA
codi nJesicet @ testtaEOLALIC protein or functi onal

fragnent or derivative present in said system A
t IANSSLLRh, et YEnSUSHATH! BeRN HBLAARETS GRbn@b) in ab
céjlal ulﬁér s&@??ﬁﬁw e gtgn%eastyr}%aset heaa%clgl {ﬁ?y tg nd’b) in absence
per f oefrthextest eerpeunst i on reaction of a transcription
unit. Such systens are well known in the art and
conprise cells as well as in vitro transcription o
Asyadhechior ienkiying qreanglyzioa aesinoupf thadimodssatesipai romprising

C%mééﬂaéﬂnl yaa&ﬂr Alae e TRbARLeS Ahe | LGN f&'@é}he%s/in C as a test
conpounds GOr anal'yzi ng conpounds that nodul ate and/ or
pr eveg¢tmpound, and

b. Administering said test compound to a subject in sensation of pain to determine

whether the pain is modulated.

A method of identifying or analyzing a compound that modulates and/or prevents pain in a
subject comprising:

c. Assaying a biological activity of Cathepsin C or a functional fragment or derivative
thereof in the presence of one or more test compounds to identify one or more
modulating compounds that modulate the biological activity of Cathepsin C, and

d. Testing one or more of the modulating compounds for their ability to reduce pain,

pain sensation or pain sensitivity in a subject.

Further aspects of present invention concern pharmacogenomic methods for classifying
patient groups and assisting the physician to adapt/improve his treatment of individual patients,

such as:
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pain conprising: a. Providing a cell transfected_wth

a nucleic acid vector conprising the pronoter of a
w@adobepdn C gene or a functional fragnment thepeDfP2009/002091

operationally coupled to alfeporter gene or a

functional fragnent thereof: b. Providing a cell

transfected with a control vector which conprises a

reporter gene or a functional fragnment thereof not

A me%%ﬁ'?gr Q%Z)yzﬁﬂd t‘ﬂ@%ﬁery th‘?&*ﬁ%‘oelq n@nv?cdHQICéand’r%‘n Gl t'ﬂ)? amount of

e reporter gerie aCtI
Cathemsmt ﬁelnceltaake@cwmer@ saaﬁ a)dl\emtal 1) cpmpaheorptmgee@ rpere reference

sampf%st §s$tt? mﬁgecéjrr af;‘?g%‘ﬂ’ﬁ%g? t@%ﬁﬁﬁgﬁiﬁ& Et%‘ﬂﬁs resent in said

samptef ist méereestromompbqhdne Ar megra ogfefesice shamied, ywhegeiorthe presence of a
hlghefa%@o?ﬁ .c%te%OHR%B?Qaé t%anﬁ%%H%ﬂfr ngrgdait B%@Bﬁ&?"of]% I?wer amount

ng a conpoun e"activity o

indicazst ndpTeasad pain aensitbity gosgd inddiduahd b. Admi ni st eri ng

said test conpound to a subject in sensation of pain

to determ ne whether the pain is nodul ated. A nethod
A methfodi fdeadapting ribe dosageadfya pharnsmceotinab fordhe pegventichubad/estreatment of

. and/. OF. .Qr.evep i 0, i Q.

pain 'ﬁs%géﬁ“r’]'gﬂ% @ﬁltgﬁggeﬁll&gq Eé}gﬁr %@Péxgﬁ'@mr@?ﬁéeﬂeé %gl&)l%?f @dn individual as to
whetHen riog iacmaht 6fr Gathepsin & MiRNA ‘aadflor/erdtelarpeeﬁerlt i s&id sample is different

rom BEES NG e Y DRl ol 5L QBN Qod BN Mo whether

the ambohtagfipceteinaarid/ari mE(NAfm(Uae rekpsisanple aftle dndivigsaliindifferemt from that
of thet 5néT8F %OPJ retfgr%ngg QQJn% %l%ﬂpg lm;q%r aﬂ{ UH]&l {:Iat\@?t)%/lhlté/n in the taken

sensi
sampge eUb]eemtdnvnd%lat udwmdlcmnp@@fsa oéeqarfcarseritghan\cmseland a lower amount of

Cathe&%ﬁc th@@%ﬁ'g)ze Of ﬂmi\ﬁd snﬁ)@éat velof %l naeﬁalfj)yé Rer dose.

grou assl's physician to
adaptllnprove hi s treatnent of |nd|V|duaI patients,

The 37 .htaggn sgrmgf h%g Js%d r%'?éhyfze'f(%}g tI) %Sbi?%é@ghg%rﬁﬁlgg%lgeri/&parated from

an i ndivi nprrsing ana
the bdcht dsfem&ldn n®rem<ﬂvndm{®mr@arfmreamn‘ orsrinshumah anichadd). Biological material

and b.&gé’%él' %Qplés 0891%r|gé é‘Sr Sels p?épearrlgt%ns or parts of tissue or organs (e.g.
brain, blood, liver, spleen, kidney, heart, blood vessels, etc.), preferably if derived from a
vertebrate, and more preferably from a mammal including a human. Comprised are also cells
from a cell culture, preferably a eukaryotic cell culture comprising cells derived either from
multicellular organisms and tissue (such as HeLA, CHO, COS, SF9 or 3T3 cells) or single cell
organisms such as yeast (e.g. s. pombe or s. cerevisiae), or a procaryotic cell culture,
preferably Pichia or E.coli. Cells and samples derived from tissue can be gained by well-known
techniques, such as taking of blood, tissue punction or surgical techniques. The preparation of
recombinant molecules and the purification of naturally occuring molecules from cells or tissue,
as well as the preparation of cell- or tissue extracts is well known to the person of skill in the art

(see e.g. also the standard literature listed below).

The term “reference sample” refers to a biological sample taken from one or more individuals
with a known given pain phenotype or to an in vitro biological sample (e.g. a sample stemming
from in vitro cell or tissue culture (e.g. cultivated cells)) and corresponding in certain
characteristics (e.g. its level of Cathepsin C activity, amount or expression) to a given pain

phenotype (e.g. high pain sensitivity or low pain sensitivity).
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sanples as to whether the anount of Cathepsin C nRNA
and/ or protein present in said sanple is different
wo ewonidiat of one or nore reference sanpl es, WAET/EP2009/002091
t he presence of a higher am®unt indicates an increased
pain sensitivity and the presence of a | ower anount
i ndi cates a decreased pain sensitivity in said
i ndividual. A nethod for adapting the dosage of a
pharmaceutical for the prevention and/or treatnent of
pain in an individual, which nethod conprises
Yet @)gﬁpﬁrrﬁs,pgcboi gl[@éﬁnts@Mgmt@noqsor‘a:ﬁrqsntﬂ\pw%gﬁ agygeans for the detection of
Cath¥h&h b:q[)r aé}@rrﬁﬂﬂﬂ%hgﬁce@ﬂe{qﬁg sfh&'iﬂ %\lﬁn@r‘ u%r b)P ﬁ’élﬁi r'ib a biological

present 1 n sald sanple
samm taken éropetherbedy of @falﬂﬁ’i\’é.@al @abejemagb bei ng adapt ed
dependi ng on whet her the anount of protein and/ or nmRNA

The b%gh??%rt ﬁlée@eti?ﬁlml & egthte Sn'@% ¥ t%ughy 'n‘?‘eaﬁjl'sfgb% (ta’(ptspecmcaﬂy detect

ne-or re referenc
Cathegsan €i polypebtidgiproteaamountclet aCdtinegesit im a:blpiogtdaésara;bden
sanpl e of the indi vi dual is indicative of a need for a
unt, of Cat Cin the
A e I3 Seaieaig Hoicht CRlfies i & Hiah i MPeRIcg cfialed 4y means able to
specifioaugdetas %tthé’d\ﬂldtﬁfermamabﬁn CSpoigpolgseptige Gndeafialso be a means to

deteq)o bl ARSI O\ RN NOPSBiten JSr AR & more mutaions

regardg-thel B8 o @hmb.acki §éqmghcealn dﬁﬁipﬁfﬂb@ﬂi (s2%) d/ll@ltyﬁquﬂ)ip@btlde/protem.
npr. se t 1 ONsS

A TSR, X PO G eamBant o anBiB o |4 Spectigpligghtect Cathepsin ©
proteiﬂ @rgi)for lh@ﬂlhtlmnhln@ﬁlitd!@&ﬂo‘ﬁ amﬁbﬁohsto@lﬁ@ﬁ|&él&bbbh|d;lfes (e g. detection
of C . Veglégéngmndgrn%%%tuﬁ |ontg]%?qr}nrégls lggfl(gﬁrl gigls%eeisqz |ons or cathepsin
C prf)tefbrmlmn&ﬂillizec_ubrﬁ LB"Lﬁtabliélr eérfdﬂlé&b|llkt(ajarnehﬂﬁfﬁrbé@,t iohipselBLISA plates etc.).

cul.ture copprising cells derived either fr . :
Cangiig GBIPGIG o6t GURMErRa A IS, S YL BEIFEE ARiumenGatepsin C,
Cataloghb AF$521,(R&B Bystepld ®)indapdiis) W SA)Cebht Rrﬁt;}ﬁl@h%aﬁéﬁbin C, Catalog#

yeast . g. -S. pombe s. cerevisiae), or a

BAF@&C§g§o§3§5§er8%f“ﬁ'ne%‘1%?’eﬁé@r eferably Pichia or E. coli.

Cells and sanpl es derived fromtissue can be gai ned by

The WRbhs kb pBcHEANNIAE@SCathpdin a5 rudkid8ci@fcdhl 88dbe i ﬁr%ﬁﬁs to detect
punction or sufgical techniques. The preparafion of

CatheRsi o iRAH /YA £1BRROTRI DA Bies IRlRE a5 flsst harbouring one or more

mutaﬂéﬂs‘ﬁe@'aid(n@ﬂﬁa‘#h@ggtﬂt&&ﬁéhlr %cl@fcoéﬁld:%é&en‘éé if Icfip@risdSto a wild type
the preparation of cell- or tissue extracts is

wel
Cath%ﬂ'm Q<r'i‘b'ﬁh€?'°t 8Cif hdhpePeas 68N i@ Pe ian Maads et sresilisally. getect and/or
quanﬁﬂy%btﬁék%nrﬁ@@mﬂﬁ\@nh'ﬁr%w @on‘w;brﬁ.:%@@r kel %@mflc-r@ﬁhéﬁéirﬁrb nucleic acid

reference sanple” refers to a _biological sanple tak
probg 5 @ﬁ'@%rswa@ablﬁdpﬂlampaiyglgmptaweas'nngmﬁN@. Pere: 9a|fq+f lse in PCR

sequ@r'i@rﬁq)g&{s)(ﬁg %%;téﬁgoraaf MOtaYibhd @ thé ALABMRRI se3BBRLES of Bafhblélof amplifying
Cathepsm C cDNA, e.g. for use in RT PCR (for the detection and/or quantification of Cathepsin
C mRNA expression). Another means can e.g. be a nucleic acid probe able to specifically
hybridise to Cathepsin C mRNA or cDNA under standard conditions, e.g. for use in Northern

Blot or Chip hybridisation techniques.

The term wild type refers to the genotype or phenotype that is found in nature or in the
standard laboratory stock for a given organism. According to one preferred embodiment, the
wildtype sequences of Cathepsin C are the sequences according to SEQ ID NOs: 1, 2, 3.
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fromin vitro cell or tissue culture (e.g. cultivated
cells)) and corresponding in certain characteristics

w@ e00g/118185 | evel of Cathepsin C activity, anmoupeT/BP2009/002091
expression) to a given pai n9phenotype (e.g. high pain
sensitivity or low pain sensitivity).Yet another
aspect of present invention concerns the use of a
nmeans for the detection of Cathepsin C for determ ning

The QQQQNZI o %thbs?ﬁe'éﬁishlt%!tﬁle ?rfrﬁbr?% L Wb SR lin B arty(sefe also above).

ana 0gi ca 'e taken fromthe
Accogding mja\nrefeaed teonbedinesed raf rmsemrmenméhef oeappés a primer set for the

amplﬁ‘éet?o%téféﬁ‘al ﬁ%})sﬁ&nﬁf&@ ﬁje G n%‘é r%ﬁ?’yg@;%ﬁ? d@&’kﬁnﬁé?elc acn? preferably

tect rotein
a setrm ofimiets carmptisingeaiderst pne gf tbmrlmrsamos@n@kces R IR¥m4 and/or 5.
to specifically detect Cathepsin C protein or

e BRI s o ERRC el By ADBF Pl o

detealiod of DatfEpstm Oenusleiteacis and plefeeably s peabiefl havdrd the sequence according
o S BT, dnr aihing DAER B SRl R eBHE IR B nTRE it (see aiso

standaed) literatereibrelawnpar i son to a wild type
pol ypeptide/protein. A preferred exanply of such a

Acco@rfaanéﬂléqs ﬁ%%h%? te%eges ﬂévd abbodutpgps gﬁége}p‘% ﬁlvle}‘/ntlon the means is an antibody
for tHeNERERARI Gdtedtiogi csfactataépsnﬁnmpﬂifé.ﬁtdaqiwyesﬁde teehpiegRsion of suitable

etection of Cat rotein or cert
a”t'bﬁ?gﬂ §“Q’]ﬁ’éﬁ%$ﬁ‘e”tﬁ ”Pﬁfsgfgﬁ &@ﬁéﬁ?w'ﬂ ﬂ%‘é‘&ea”s%%w'gr?sg QY immunizing a
mam§al, h@p%@n@wr@&@m l\mm@dthéﬁsdw @ pscbteﬁwab} e ﬁa feBf $hereof, where

l'i ke nenbranes hj ELI | ates etc.), nC
appropfiale, Byt sprsﬁan,eo ‘Prc? a @PP%BIE’@J“"?[}EH”%(QF égﬁ?'”'“m hydroxide
gels é-\ﬁ%l fdﬂ%mpq@t[biﬁﬁféhﬂ B.A. Qﬁltaﬂi' @981 )AFid New ER@%@M@&@'@S of Medicine:

nneHE)eoI i's, Goat Antij - I\/buf;s?e Cat he sin

1344508] LR BRNEIODA! BRIESOGyS BiGE TPl RIBSHAR | e AMFY. o result of an

mmdﬁ%ﬂ:@&a‘ Qeé@l%ﬁl tag adubediRinggt bashigRai frok FHEC | RO @@in@ well-known
nmeans to detect Cathepsin C nRNA / cDNA

g
meth@%cﬁﬂd fBN@"aE]pﬂ%eP“WeF’dPij peegns aquSO'H’EPbSWPF}%OQS?@WorM°”°°'°“a'

anth@]é@ camlt fak bQ@ﬁpléeﬁéfﬁeWe& hﬁbécdr@é’f@:bhmﬂf tHehIQidwri’lhh@h@dCof Winter &
arison to a wl

Mllsteiﬁcqvgpyeg E%nd& '\:1*%@3'% nd18%h Igatglre befS @%ﬁ;@%s?aéuntgble procedures to

prod@@eﬁmfnbelahélyar%beiets aadwen kabantihf theCadt hapaien Qeér%% literature for
preferably conprlses or is a_specific Cathep

stand[euq”néettgodasc}s}eg,rwoﬂn a{h‘brqoﬁ@?‘t gépres‘eﬁémvgngen the terrr? antibody or

antib8dip Fraf e R coabhsdds bRo Garlablbdies . or€arfligeh BinditkE phfs ftkdteof, which have
sequenci ng (for the detection of Mitations in the

beenrwj%;nggg |r%fi9”§’(é'?ﬁ1’@}ﬁ@@5’ Wper@m@agﬁ ”H?ﬂbfﬁdf W%as ch|maer|c antibodies,

humé?ﬁ’éelaeé?ﬁlbﬁdlgs Cial¥fsuneti¢hal BAfibdHS, bl Ba'f@@Roﬁg‘d%beélf@antlbodles single-
tection and/ or quantlflcatlono psin C nR

Stra”%%%%%‘ﬁ? andnb@akerorne@hs tagmenty. (S%% EPrn‘%)@l"&'% EET%F -0368 684,
US 4rels7abkbes, 8 5, 33 eV dissalleno, WO 93/06213 or WO 98/24884).

Another aspect of present invention concerns a diagnostic kit for determining the pain
sensitivity in an individual, which test kit comprises at least one means for the detection of

Cathepsin C in a biological sample.

In the context of the present invention, a test kit is understood to be any combination of the
components identified in this application, which are combined, coexisting spatially, to a

functional unit, and which can contain further components.



10

15

20

25

30

35

hybri dise to Cathepsin C nRNA or cDNA under standard
conditions, e.g. for use in Northern Blot or Chip
whydpiliisat i on techni ques. The termw | d type PEf/EP®0%/@2091
t he genotype or phenotype that is found in nature or
in the standard | aboratory stock for a given organi sm
According to one preferred enbodi nent, the w | dtype
sequences of Cathepsin C are the sequences according
to SEQ ID NGs: 1, 2, 3.The design and synthesis of
suitable prinmers is well known in the art (see al so ‘
In thatrontext ohdcesent inyentiorn & test &itr eampriges citneast ameanssiendetection of
s r . . 3 . .
cab 7, {45, 15 ER Bl 800G Sar . Aoy ogetver win st
buffersuarg{oCtaagepisi far cerdoemiag @ deteetionpieattionats.g. inngynolegical detection of
i MRr LS [ , i . .
canGETE 5 SR Akl 39Sl sy, By S CatnepinC sty
or the like)h@ndior sheplecprepatatignnemt optonatly eehandiing erariughfor tiesforming the
IS or the detection of Cathepsin C
reSp%ﬁg?g?tjgaé%}th@ﬂgu%r eferably a probe having the
sequence according to SEQ ID No.6. The design and

o L e S Rl

anot her preferred enbodi nent of present invention, the

A o5 BB 50580 RO A S o sorisrns

said subjeciblteerapeutivetly effedtive amoent ofrmtorfipesifiemrowetingtheaimaunt or activity

of Colffer C M Baib QybRe, 3his AR e apftufh oIV CEINBR R G attogether or
in a qertam tissagregtin Nearad Hssuenindympbtpr tigsue at eellsrofitieimmune system such
I c e 1< FHE ' 4V ) :
oo nBLESERE SnBlogh s AR AN TSI Sudflebiath SR, ot whoren -
theraBeWtically edlectiel 3@IOuUNT hemigise&Enayl camabuihd usuffidierdf to ameliorate the pain
sensiffl FisBRsidA4 1pk3ARua dpe_pol yel onal anti bodi es whi ch
are torned Pn the animal as a result of an
i mmunol ogi cal reaction can subsequently be isol ated
i 2] - . S . . . .
A el e, g atnt il 3BT LARER AL il Mg o s usiec
a theMpeottaliy siffeativel dooling ©f @acomfositiosxewgring, the enmusp fa.g.dexpnession, half

life) C?\%%ﬁ{ng/?&c%tﬂ%cs% Fgﬁes%n%og%jg&gggin)q{nﬂg%%ﬁcg& r%r%glltﬁ:,gﬁé Br cells of the
immpe3y2es). coBurnaljetapstberatpestofpresenbiertiomnoc onal
anti bodies are well known in the art as well (see e.qg.

literature for standard nethods listed below). In the
Moreowatt @xeésenf ipreatemtconperesta amgthoddort odulating doelypadr sensitivity in an

ihod a risSe ant i [ r ,
ol A0S M RATEI 6008 LEAS AR ERY LGRS clcronran)
nuclegr epidr @ohferdog rbmodniated &athepsineC eexppgmsmpr inkd &ygotes, transferring the

Zygo{g%qh{o' & %bn%ﬂ%nat%st%plrﬁ'aﬁélj gnoaglgl:t%%dbf?s%’ring according to its Cathepsin C
expression characteristics (lowered or abolished cathepsin C expression in comparison with

wild type subjects, such as mice).

Another aspect of present invention concerns a compound that is able to lower Cathepsin C

activity and/or expression for the treatment of pain.

Inhibitors of Cathepsin C are known in the art, such as peptide nitrile inhibitors (see e.g.
Methot et al., 2007, which is incorporated herein by reference, see especially page 20839,
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humani zed anti bodi es, mnultifunctional antibodi es,
bi specific or oligospecific antibodies, singlestranded
waeiwhodses and F(ab) or F(ab)2 fragnents (seepPCt/BP2009/002091
exanpl e, EP-B1-0 368 684, Rf 4,816,567, US 4,816, 397,
WO 88/ 01649, WD 93/06213 or WD 98/ 24884). Anot her
aspect of present invention concerns a diagnostic kit
for determning the pain sensitivity in an i ndi vi dual
figurd 'R fGlhstT'LFc?Jre% lof dFRPE IcSReRin ESabi (BE SR n%qfhet l'lil@u( Gly4-(I)Phe-
detection of Cathepsin C'in a b|o 0og
DMKtand coamogrd 1 cdndt ¢psnpauad & of $&1Q§9wl’|ebn a test kit is
understood to be any conbi nation of the conponents
identified in this application, which are conbi ned,
For te® esddsicliorgofsthatmeditament dheanfodulatare wh Catheipsin Guofl thehprebent invention
| r.
can tfeafégr@ﬁltg e?jn\\gl(teﬁn%u faIB?er a&ﬁﬁe%sgr%%{&lhaﬂpsiuggtg@e% %f%h Q% physiological buffer
solutweaas; fsodludecrémdeosplomomemalme@ v(/aieg stabitizers, /such as protease or
at.l. oIo .cal sa I ,
nocicbe Bt s ety Pl SR Pel it A oY pePRElihAry seavestering
agend;eﬂmxhta?soEfoeagéll formylatigns, isothuas mhite cakelihet éni-vietogitly paraffin and/or
he s, of an ant.i.body, an enzymatic
vellog ek P Sarinatbe TR S AR RIHRR e 71 Ty ot he

i ke) and/ or sarrpl e preparation, and optionally a

s bR TR SR SR e, Tt 100 o
sodlunm\dedsbtyc?ﬂat‘eomeaboFMMSud’ﬁ akri‘egbmﬁble ﬁdl?éth&l@he@lycol or glycerol,
or, t in a su

sugalE SUET et A AR EC GHBI"E: T DG SHLFTALE (amegpis. such s, for

exanmpld) jagtiho acitiheuepasiyiyciak loy |ref)érﬁcdiIaNteuammUﬂbetafneaand/or a protein, such
t he amy nt _.or tivity o

as, (BOPRARRPn PBvnR Coiifal eudt BHmE! DRt ROl and/gy, 2witerioni

commhdyamypreferr@at hepsi n C altogether or in a certain
tissue, e.g. in neural tissue, in lynphatic tissue or
cells of the i mmune system such as nmast cells,

The pmysicbic) etiffensolltiorpidferably-tesl 4 pH sluabpres. 60810, expecially a pH of
T- cgl I.;% etc. V\/r|1ere| M fhera eu al I& ef fecti va
PP i oAb r AU, 3 5L AT 2pR i‘c t aPYOL it | ymgiyity of approx.
200- 4dmanm@'smoslaensabrejérabry ENappriox tggo-xnarlfnehdsﬁdjwtedumhe AH of the
S|t|V|t¥ in a su

med|%am?;§ |§I|rh§ea%r¥%fﬁgjg?t§p|%d{)gt 3 sgiae e Qr9ANiG Pr jporganic g{n%:rt such as, for
exarriphs pagretHbiyC asihy aefﬁﬁcﬁbhaté&nm‘ﬁﬂuﬂi boﬁe@(tmﬁmﬁmaﬁyl)amlnomethane)

HEPESEWIE) DA ed0Rper R horedBr BTenRrURRoG, goidfpor MOPS  bufer
(3-md>ry5ﬁ<§1h@t1' propaneipiinid iasgijle The ewlides obf thehrespedivee buffer in general
depefo Bh e 65T Dbl tholag e EEREPh Bt dn sulfa ke, fo injection

and infatibadofu@iengrodul ati ng the pain sensitivity in an

The medicament can be administered in a conventional manner, e.g. by means of oral dosage
forms, such as, for example, tablets or capsules, by means of the mucous membranes, for
example the nose or the oral cavity, in the form of dispositories implanted under the skin, by
means of injections, infusions or gels which contain the medicaments according to the
invention. It is further possible to administer the medicament topically and locally in order to
reat the particular joint disease as described above, if appropriate, in the form of liposome
complexes. Furthermore, the treatment can be carried out by means of a transdermal

therapeutic system (TTS), which makes possible a temporally controlled release of the
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of fspring froma non-human fenmal e subject conprising

transferring (e.g. electroporating) a nucleic acid
w@owbe1818ng a nodul at ed Cat hepsin C expr essi onPCTEP2009/002091

Zygotes, transferring the 2Zygotes into a non-hunan

foster nother and el ecting offspring according to its

Cat hepsin C expression characteristics (|l owered or

abol i shed cat hepsin C expression in conparison with

medi®rhéhtt Y RESSHY RRdWn ol eRafsleMiom EPA@%QGP,Q@WCEP% 916 336 A1,

present invention concerns a conpound that is ab
EP 0I8§ﬁ/€7r2305&1t¢f@%pr$5@4§§tﬂ1\/| ty and/ or expression for the
treatment of pain. Inhibitors of Cathepsin C are known
in the art, such as peptide nitrile inhibitors (see
Injectiony solvtienfotaretin general0gsed khord relatively s aMeuntsepkiansolution or

suspsidrE &Y ?@J#e gSﬁgteﬁ&eQB%tzp ragdfe té | nﬁ?@in@t@r@d%ft body. Infusion

structures erent epsi n Itors
solutigns are/inRIgae@Vseddf p4arge!) #meuntDi/E salvdion @npuﬁmasmn*foaggample one or

morecmfjg%o%%j tg beogdrﬁﬁ\ Cfﬁi?rtebggrn%)e inT %ntH%? t(pr'[@é.j%?fhélﬁlq s%iutlbneonly a few

tanment the no ators of Cat hepsi
mnlhhpesasmdmlnmtmedi imtheanase of ingaotian aolgtiorw shad giffeagniaes from the pH and

from Qﬂg JénYoGt‘l% @%Fﬁg :c(%f' fieY bidY S&raﬁ‘éeﬁssué de}ﬁ th ij:’Eijp@en do not make

st ol og solution, e. umc aj _
themseimﬁt |nomea@tamn@|nb/| medd mameelvesmbceabtaartcs anstmalgndusant extent with

respéeazﬁ g&nﬁgiﬁese?lrsaﬁgﬁq lDeﬁﬂﬁ bpmebfbir&f@nono&?éo%lﬁ% 1o, ht%ph%r{ti%hrbefore use is

nocaprol ¢ aci or n A or se S
thereagem gersuiaiinchse&@STAYY. fethefcaserf tieiadministsation Qiselameﬂw_\large amounts,

howe\(/?rc"e n%mlld.%\"oY\ Sa%?ﬁ"dfné i drtglFf eﬁﬁb‘# %rhop/lﬁl lbgwg}l{}@?% bFr(ieefly before

een mnlstralon.
admmlatrratme\rtoaddh anetenithat ah at leagbaqrireximateliecisglonicssolwigolis obtained. An

exanﬁﬁet of ?F\ |§8(t§rqp lﬁ%lutlgﬁllg %nO 5"/ g{r)erﬂfth %89?.1”‘%?‘“819 gﬁlﬁ}id’ﬂ.qn the case of
yl ene

infusighy dbé @Iutlghycan die czaug;mi outs farh ea@nplfeorusengarqﬁdarée water while the

admiﬁigﬁétgo% a?\rbegéa‘ﬂﬁgd%ut %ngérﬁgl'eo%% %ﬁé&ﬂ%‘%%as such as,

crne’or in
parti cuI ar taurl ne or betaine and/or a protel n, such

a exa QVin n um a bu
coofing, Geafd Wllsfisa @hbatrai iR, PG iR mrcprapent. inventon,
Cathgpsid €1 thederiVatiyepdryfsagaieng theadof loarh be rused) bsmn @svolated molecule.
preferably has a pH of approx. 6.0-8.0, expecially a
pH of approx. 6.8-7.8, in particular a pH of approx.
In thé. dontebndd)fothlsannmnmh atHet yerof ¢ |sqﬂptedxmolé60|e40@spe0|ally with respect to
r ox

Cath%n;:?s:ir:\ :ngge%er/f:tlpi ?t’he S¥I¥LF%8tI o °F Mmap‘ cges Rurlfled from natural

sour@enay akell adj pwified nesonmgman'smdlemlee (whgeein cheterm pugfisd comprises a

oo BRue RT3 B RHfrmBHPT 7 01 Y st 19 @
(tris(hydroxynethyl)am nonet hane),

The preparation of recombinant polypeptide or polynucleotide molecules and the purification of

naturally occurring molecules from cells or tissue, as well as the preparation of cell- or tissue

extracts is well known to the person of skill in the art (see e.g. also the standard literature listed

below).

These comprise e.g. amplifying polynucleotides of desired length via the polymerase chain
reaction (PCR) on the basis of the published genomic or coding polynucleotide sequences and
the subsequent cloning of the produced polynucleotides in host cells (see e.g. standard

literature listed below).
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HEPES buf fer

([ 4- (2- hydr oxyet hyl ) pi per azi no] et hanesul phoni ¢ aci d)
wW@eooMDB33buf f er (3- nmor phol i no- 1- pr opanesul phonPCT/BR1009/002091

The choice of the respective buffer in general depends

on the desired buffer nolarity. Phosphate buffer is

sui table, for exanple, for injection and infusion

solutions. The nedi canment can be admnistered in a

In thg%\ﬁ%% 'o@'ﬁ?éseﬂ?ﬂ%ﬁtlor? the thYn ',‘,'E@lfb"‘ep%e‘olce%rs%sﬁgﬁolecule comprising
fornms, such as, for exanp ts or capsules, b

amingregids boung i eachahey Wlaﬁ@@nds é@ntéuampatéeq&ﬁéor%@@g @Fids coupled
to eakh@mer M a ﬁﬁé/alrwodé f fohf d 8§|%éﬂt|d9'cﬁ9i93 sheﬂ&smb@eu@%@ﬂms kind are

under the skin, means I nj ections, infusions or
refergel t© @R RaPlIEBRt 5h¢1 terme AEUeiIRa rﬁ@fﬁtsS taceQleeier COBPEisiag at least one
polydeBH@é‘tchglﬂ bitt cdrd r%fHF bier tooﬂﬁy?%éme% 5&&?‘?\@'@8”%5‘%% polypeptide

nmedi canent topicall oca er to treat
chainsapssasiated qrobwnddt%@agéotagr d&@rutb@demo@éotemf comprises the term
powéﬂﬂf geriate, in the formof |iposone conpl exes.
! thernore, the treatnent can be carried out by neans

of a transdermal therapeutic system (TTS), which nakes

t l e 0 -

In thgof%ﬁévghgaﬁ\e %U.Qrgﬁo%ssye%c@%% rln ?rg?r%eé)i(eggﬁ‘rﬁg’%P?%smoélgxgnples without
meardrglta398lingiteld byERe®. 916 336 Al, EP 0 889 723 A 1 or EP O

852 493 A 1. Injection solutions are in general used

if only relatively small anpbunts of a solution or

suspensi on, for exanple about 1 to about 20 m, are to

be adm nistered to the body. Infusion solutions are in

general used if a larger anmount of a solution or

suspensi on, for exanple one or nore litres, are to be

adm ni stered. Since, in contrast to the infusion

solution, only a fewmllilitres are admnistered in

the case of injection solutions, snmall differences

fromthe pH and fromthe osnotic pressure of the bl ood

or the tissue fluid in the injection do not nake

t hensel ves noticeable or only nake thensel ves

noticeable to an insignificant extent with respect to

pai n sensation. Dilution of the fornulation according

to the invention before use is therefore in genera

not necessary. In the case of the adm nistration of

relatively | arge anounts, however, the fornul ation

according to the invention should be diluted briefly

before adm nistration to such an extent that an at

| east approximtely isotonic solution is obtained. An

exanpl e of an isotonic solution is a 0.9% strength

sodium chl oride solution. In the case of infusion, the

dilution can be carried out, for exanple, using

sterile water while the adm nistration can be carried

out, for exanple, via a so-called bypass.
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According to one preferred enbodi nent of the different
aspects of present invention, Cathepsin C the
waolesovangsidve or fragnent thereof can be used asPEIEP2009/002091

i sol ated nolecule. In the eoéntext of this invention,
the term"isol ated nol ecul e”, especially with respect
to Cathepsin C, refers to Cathepsin C pol ynucl eoti des
or pol ypeptides purified fromnatural sources as well
as purified reconbi nant nol ecul es (wherein the term

Exanmles:fi ed conprises a partial purification as well as a
conplete purification). The preparation of reconbi nant
pol ypepti de or pol ynucl eoti de nol ecul es and the

MatePHKIdhd Mddtheds: of natural |y occurring nol ecul es from
cells or tissue, as well as the preparation of cell-
or tissue extracts is well known to the person of

Mouigghﬁﬁﬁhéﬁﬁ art (see e.g. also the standard
i sted below). These conprise e.qg.
anpl i fying pol ynucl eoti des of desired length via the
: rase chain reaction (P b
Five BRI S ERP ST S cue oo ry Rl 1AKGRY SE AL orh L Serimes (cam,

C57EH.|7I6U (B&) audi)S(EiﬁAemCSB) viicagverk  biiteinpd dcurs €the  Jackson Laboratory (Bar

BB 2P R 5B S v sgntcanty

concemirgrdaveral irt Vieo ineasures pobpaipeidbgitet'alredey s to a
nol ecul e conprising am no aci ds bound to eachot her by
pepti de bonds containing at | east 50 am no acids
TotaLRNRl I€8lationeachot her in a |inear node to forma

B T RN AL AT L SRR p—
(Arctgmkﬁfbubﬁmgqmalnﬁfa@mréts ||n§t@t$dtloﬁ§1@Nﬂ'qﬁ@ﬁ?ﬁﬂa@@as@é@ﬁﬂ using the 2100
, t can.r 0 onprising nore than
sioaralizesang 5ol pod Bns Pt CuS Sk ERalRE bound to
eachother. Thus, the term..protein" conprises the

Aff term ... polypeap i_de". I n thefollovvlng, t he i nvention
LU i ail by neans of exanples

First ‘é/tréﬂiwldDNKE@[mltmd \Qa:b@eHbm\éoedsnhg 50begNtEtEIORNASSKith a 100pM T7-(dT)24

oligofief HEEABRGAN IR A A REAG PR GEIRORRRG aT s 10 NO4)
accofdiy b B4dgA) L.RCBHN, Hed., Bradth, .E.CoaraLAGnted, 5P, (Q0d1 )Cﬁ&‘/dlc Acids Res. 29,

Mce were obt ai ned from The Jackson Lab

8).
e29 %Bgr%ﬁ*%ﬁfﬁavp NERexatss . Trapscriptasee lipWids fiea manifac firagd instructions.
DoutheeftarsdtaWDNA AlastyRihedizEd @hd Shemésttieat lising phenol-chloroform followed

by an ethanol precipitation step. An in vitro transcription reaction was performed with the

doublestranded cDNA sample using the BioArray High Yield RNA Transcription Labeling kit
(Enzo) according to the manufacturer’s instructions. Transcription reactions were incubated at
37°C for 16h. cRNA was purified using the RNeasy™ Mini kit (Qiagen) protocol for RNA
cleanup and quantified by a spectrophotometer. The biotin-labeled cRNA was fragmented
using a RNA fragmentation buffer (200mM Tris-acetate, 500mM KOAc, 150mM MgOAc, pH
8.1). Hybridization and staining of Mouse Genome 430 2.0 GeneChips™ (Affymetrix) was
performed according to the manufacturer’s instructions. The microarrays were scanned using a
GeneChip™ 3000 Scanner, and the scanned data were imported and analyzed using Resolver
v5.1 expression data analysis software (Rosetta Biosoftware).

L5 spinal nerve transection and sham surgical procedures:
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concerning several in vivo neasures of pain (Mgl et
al 1999) Total RNA Isolation: Total RNA from DRGs

w@ dwpaed13T oot ganglia) was isolated with the PCI/EP2009/002091
Pi coPure(tm RNA Isolation2Kit (Arcturus) follow ng
the manufacturer's instructions. RNA quality was
assessed using the 2100 Bi oanal yzer and RNA 6000 Nano
LabChip(tm) kit (Agilent). Affynetrix GeneChip(tm

o ASRORULAE 1B ERGRSIT GRS Fy9 BB oss vos

then padathaGTevedy ABEAATPEBICT (laCT AEABEGABECoSvET th LSERinabnerve was

sk AP S YR B3 0, ko v

the LSspiea@mﬂ/epwas hoReansestedsembekéepetaal e2G00).L owi ng t he

manuf acturer's instructions. Doubl e-stranded cDNA was

synt hesi zed and then extracted usi ng phenol -chl orof orm
Detefroiniating @f ipg ; esholdpi t ati on step. An in vitro

e S :
Paw (l)tﬁ@q?ag\féa ﬁ{%%% dds m*r w@feea%’s% %@J {GE@Q‘% 'ggrérrg?/ q_[?rbtﬁr aesthesiometer
(see Hzabd &RNA ?ﬂﬁﬁbo&ftq@taMmaa@ehm ragckmpar(tlﬁazb)vitacmetaﬂjin@h floor, the
t r T 1SCri Nt .

stimu aQOII\P aéerfeg %ﬂ%& 6@ eg%%@%ﬁ;@%{g 1%%?&13 I:glll\ﬁglv\ﬂé‘ment driven by an
electrpdymafmlechchmtwrgoutfmdﬁlheaswtamurfdca|aridi exefted ayeinkreasing upward force

o BESHIFBl i BERBE DA SRR BT T wer aseso

hindplama goirebime E)dilaieﬁahg)para%u\sfdemn‘mﬁtm caniratatéfabsidg 2Baxtvanimal was used

at oq%'ggca %%tgﬁgn nd dF'Ia‘X'rﬁalcl)r?igx ﬁ%use crs] %gﬂésl gobinvestigations in
conscBeuse Ghinpeg twre (dkfe’ygzdeand xt)me viascqipréso weeel appoavedi ing theo local Ethics
c;om.l'nl%{% manufacturer's instructions. The mcroarrays were

dCafined usi ng a GeneChi p(tn) 3000 Scanner, and the

scanned data were inported and anal yzed using Resol ver
Corrvgﬁln Xpl. 1.0n data anal ysis software (Rosetta

— L5 spinal nerve transection and sham

For ceuelgtiaradl apalgsiedbe &saih phamrﬂ;snd’i etasziefinad 6 eatheetvefttansSected animal

i_nal erve ose
onuig A PRSP B BEERT Py an 1 -
mear. 5 RAdRkinNShM\Rin IN(nsilatBrad PRY caméralaterabBWMT).ansect e d.
Two %%%%ng%g{cﬁe%#%r\é\ﬁts l tga%rs]%rﬁgln%lt r%gil%?o# gverg a%?ve r each ghung animal
and gagh mealmssﬁtg@té Yased dieiteiptartsitakexpr2®H6r) détaDéhel“mmmtemmy measure”

was F%\?\ﬁsﬁs énq%%% % S@s%srﬁél%olagput%@:ggmh hiq?%\i\?eé éxpr ssw%l ‘agta analysis

softwass (vBelg ifamtbé e¢spective gene and animal. The ° Iog ratio measure” was computed for

a specific gene and Chung animal as In(C2 / S2), where C2 = Chung expression intensity and
S2 = mean .y sham animals within same strain SHa@M expression intensity.

Before correlations were computed, the set of genes was filtered to exclude genes that were
expressed below noise level and without significant Chung vs. sham regulation. Eligible genes
must be regulated in at least 60% of Chung animals with an absolute fold-change =>1.5 or in
at least 20% of Chung animals with an absolute fold-change =>2.0. Also, corresponding gene
expression had to be detectable (“present”) in at least five animals as defined by a respective
intensity p-value< 0.001.

Pearson correlation coefficients for each gene between the pain phenotypic scores and one of

the defined measures of transcriptional regulation were computed using the R software

package (http://www.r-project.org/). Based on these, p-values of statistical significance and
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(see Szabo et al. 2005). After acclimation in a
conpartnment with netal nesh floor, the stinulator was
w@omptiisised under the ani mal's hindpaw, a str aPQiEP2009/002091

metal filanment driven by anéel ectrodynam ¢ actuat or

touched the plantar surface and exerted an increasing

upward force until the aninmal renoved the paw (paw

wi t hdrawal threshold, PW). PWs were assessed for

{

correggﬁﬁﬂg’%tlégr%%&% éEsg({g@"R}'r)] M@f@%@%ggbﬂﬁv.ﬁgﬁg%em% of Storey et
al. (2902hsPencsomty. FEPR%Q 05 andetflog xptio imrasuee”t ore‘iriehsitysmeasure” were
considdiddedid s, flPEoﬁélé(tﬁﬁt' gations in conscious animals

were o eyeg and the procedures were approved by the

| ocal Ethics Commttee Correl ational analysis: For

Legeggrtg,qh@y:'fsgg gL. anal ysis, the "pain phenotype" was
ach nerve-transsected ani mal (Chung
animal) as C1 - S1, vvhere Cl - In(ipsilateral PW /
F|gur8qnt r a'@étﬁé;ﬂln@\’v@or@? nmeanai i sham ani mal s
ip sane strain I psSi at eral PWI/ contral ateral
Flgurs\/\r)s.howsofmre@@ry gadivfiugli fogseritsi aturopathic paipt pberdtype (mechanical
i e O .
nypele SR, °% oS Falt? hBnCordlacRiRN, RHE QoailetE S Gffiiin © (oo
ratio(Chend rvsw $mane nedntipl)meéewisk 'in vibs t@k@RGasM@m idatae @eé t golour-coded
depe%ﬂg%rﬁ 17 TREY eﬁéﬂ'{ éhﬁ 5?89' felatidn’ s%n hgé‘t@een Berformed and
anafysi s software ? e respective gene
reveajgd m&lgnlfrCh@t pdsiiye catrelatioe akthe éwo memmmpmmtwe and Cathepsin
g y\ﬁﬂﬁi
C ge@%?&ét@{tfén ?g%p@g&s%ﬁ%ﬁ\?%@m@?h%qg% _dhelsa')e' L & expression of
Cathegrsim&nin r@htmngptemta@; arpepathid miGhwas, éh@nm;s |pmnounced the mechanical
' | t
hype}é{&eesﬁséés ¥%t§%quﬁ?hé:8@§$)écﬁél t%FtE d‘féﬁﬁ glﬂﬁlﬂ@%]ﬂ C%H'elaE Qﬁ n%?éates a causal
relatienqdmeszﬁe@atbepmv Qogere Ieapelssnandfom thhomdu@lognof |ttcce1meuropathlc pain
phen&lg Qg vs. shamregulation. Eligible genes nust be
gul ated in at |east 60% of Chung animals wth an
absol ute fold-change =>1 .5 or in at |east 20% of
ung t | ute fol d-change =>2.0.
F'gur%%s 0, %Hrtr SS%]ozfA%Ad Inte%g'tﬁggtgxpr ession had to be
Absolis eaiuasbbéCetfppelséhtekpreSﬂoann Leasnglfa ofetharindiabsalasice of the strains
8SPRaS i ' ity p-value< 0.001 .
AKR, aé\gﬁﬁcg’zra?tg atl gn&rc%gﬂ%%e}gts for each gene between
the pain phenotypic scores and one of the defined
Figurg?”‘f’]ur ?ﬁ%&-&e@ c??ﬁv\gtgéeeobbﬁlggglg & %I@A' Sl HEY %yctﬂggwyﬁ%trix probe set
1416881 t tqb(M(bwm@enmn@ﬂé@Q Oongfodrray) e iDNO. A hese, v
p-val ues of statistical significance andcorrespondi ng
fal se-di scovery rates (FDRs) were generated foll ow ng
Figure He Cathteheid @OEDISAmegyerate according to NM_001814 (SEQ ID NO.1)

Figure 5: Cathepsin C protein sequence according to Swiss-Prot HUMAN CATC P53634
(SEQ ID NO.2)

Figure 6: Primer set for Detection of human Cathepsin C cDNA according to SEQ ID NO. 1
(SEQ ID NOs 4 and 5).

Figure 7: Probe for detecting mouse Cathepsin C cDNA (SEQ ID NO.6).
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al . (2002). Genes with FDR< 0.05 under "log ratio
nmeasure" or "intensity neasure" were consi dered
wGar@niisiaantly correl ated. Legend to the Fi gurBGI/EP2009/002091
Figure 1. CathepsinC - Coreelation Plot Figure 1 shows
for every individual nouse its neuropathic pain
phenot ype (mechani cal hypersensitivity, X-axis) and
the correspondi ng gene regul ati on of Cathepsin C (log
R fra.tio_(Chung vs. Shamcontrol), Y-axis) in the L5 DRG
ele = data are col our-coded dependi ng on the used
DeLe&t JAien al /AchEnrHamge@rd expression aNaINFsbg dsadcjiesincreases mechanical

d d d fi Lti
aloafi bt Fopsmnarobey rigeh Akt THEpd 8 Renotype and
Cat hepsin C gene regulation. This nmeans for individua
Store&ali)n é%@(ﬁ] /tgmc hﬁc&@cbﬂ&fél?g?%%@ﬁ%rgggfeﬁ: gglffﬁ%|e°fv€ﬁ§, ,Royal Statistical
Socidtfiesdiies 8, paosr4gsed t he nechani cal hyperal gesia as

exhibited in the behavioral test. This significant
correlation indicates a causal relationship of

Szab&H BERBI mo@sge&r@% 6f<ﬁéu¢§éntqecémdsr bdsr@nﬂuand/uﬁmuam eécebhﬁs in adjuvant-

neur opat hi ¢ n phenotype, ; Cathepsin C -
induceg el 'wﬂaaf b HieY g gl?rdeeééteﬁéﬁg% § Phatmacol. Exp. Ther.
314:184pr1@ssion in L5 ganglia of the individual mce of the
strains AKR, CBA and C57 after chung or sham surgery.
Figure 3. Fragnment of nouse Cathepsin C nRNA, detected

Junusbsénahlaéhfa‘uyrnet MolecRiap Dfe&inishésl &8 Sacrleplidd U daatéreNadRIme 413, 13.
m croarra (SEQ IDNO. 7) Figure 4: Cathepsin C

Sept%w@%%&g rding to NMID01814 (SEQ ID NO. 1)

Flgure 5: Cathepsin C protein sequence according to
W ss- Prot HUMAN CATC P53634 (SEQ I D NO 2% Fi gure 6:
SCh°'|5r ARVt "ERR IR CRRIYSnPAIR hiNAYTeCaRHeRREIFeC mwent volume 5,

NoveAbepLo ) @pt P06EQ166Y;NO. 1 (SEQ ID NOs 4 and 5). Figure
7: Probe Por detecti ng nouse Cat hepsin C cDNA (SEQ ID

NO. 6) . Ref erences: DelLeo JA et al (2000) Transgenic

Woo® X PITeS SP&tRoliblodNFoPYVissdral0 BHieS MdlsduiaS dlediBARAR GAW Therapeutic
al |l odynia in a nouse neuropathy nodel . Neuroreport
Imphq_ailog@gl egepetic approaches to pain therapy” . American Journal pf Physiological

Gastrointestinal Liver Physiology, 2000, volume 278, G507-G512;

Woolf and Mannion “Neuropathic pain: aetiology, symptoms mechanisms, and management”,
The LANCET, volume 353, June 5, 1999, pp. 1959 — 1964,

Woolf J. and Salter M.\W. “Neuronal Plasticity: Increasing the Gain in Pain”, Science, volume
288, June 9, 2000, pp. 1765-1768;

Cigic, B.; Dahl, S. W.; Pain, R. H. “The residual pro-part of cathepsin C fulfills the criteria
required for an intramolecular chaperone in folding and stabilizing the human proenzyme”.
Biochemistry 39: 12382-12390, 2000

Paris, A.; Strukelj, B.; Pungercar, J.; Renko, M.; Dolenc, |.; Turk, V. :"Molecular cloning and
sequence analysis of human preprocathepsin C”. FEBS Lett. 369: 326-330, 1995
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Storey JD. (2002) A direct approach to false discovery
rates. Journal of the Royal Statistical Society,
WE0wassiB] 64: 479-498. Szabo A et al. (2005) Rol/EP®DY/002091
transient receptor potentiad vanilloid 1 receptors in
adj uvanti nduced chronic arthritis: in vivo study using
gene-deficient mce. J. Pharmacol. Exp. Then 314:1
11-1 19. Julius and Basbaum " I\/bI ecul ar mechani sns of
i €ept.i Qp.. tar et 0pgl

Pharﬁ'g.é' go@ -'QQISSO%C%O 2\41% Céﬁé\?\g @o%quelyaa B O Ley, T.J

“MolecuNatclsnnmgnebnoampmt@csluqapweraMte,Xpmrs@nmf &murm\mméldyl peptidase I
0, 6 od, J.D. "Pathobiol ogy of

J. B g’i%”ﬁa z::rugﬁé)s ?\%TI]de%CE?gWNeCham sns and Therapeutic
Inmplications Il. genetic approaches to pain therapy" ,

Pharfy et TPnya o aqy OPenlin! PoBGRe 13 R Brthe idefing and actvation
of granzgmelAnarehB Trldwo’o PaichiNat. piad.: Scie®6: 868¢B6328,y18980ns
mechani snms, and managenent”, The LANCET, vol unme 353,

June 5, 1999, pp. 1959 - 1964; Wolf J. and Salter
Rao, M.W ; "Rdeuir@ndl;, Hllidedt UCRL y'Hunmaor dipsptintyl-pégtid@ae n”.ih Biol. Chem. 272:

ence, volunme 288, June 9, 2000, pp.
102653826&&71?%'7 Cgic, B.; Dahl, S. W; Pain, R H "The

residual pro-part of cathepsin Cfulfills the criteria

Toorﬁe%gltgtr glgrr\egr Jar\lvloﬁa %m)ﬁja ﬁ%ﬂroenggﬁg?ég@ﬁcli 4s) fq_et%lcﬂggjg; Hewitt, C.;
Moyrli238 2-; IRGR96, EZONOocRarG SG.; Markigim, ukeNYQHQBM aucmgemnaers “Loss-of-

functr(%)p;orﬁﬁ%ﬂgﬁs in"the g}hg&% d |gtane %éi%lt pér]b'ggl'l%?%s%a angi %almoplantar

sequence ana prep rocarh
kerat@Sis”. NEB&e IGetnet. 236-921-6245 1:'399 1995Pham C T N. ;
Arnmstrong, R J.; Zinonjic, D. B.; Popescu, N C X
Payan, D. G; Ley, T. J. "Molecular cloning,
Wolterhr &nolsoRaymbad,alM. 241;i Blountand lex aagbeyynGofH. nURegdated expression,

proce%agnggiﬁfg%%%;@ﬁ%g R '" e@_cﬁﬁé’dtiﬁylﬁ‘%@e’aéﬁ’;{,_Bio/. Chem. 273: 15514-

15520,"98ept i dyl pepti dase I is required for the
processi ng and activation of granzynmes A and B in
vivo". Proc. Nat. Acad. Sci. 96: 8627-8632, 1999. Rao,
Heushl, J\V;, \Rasselsghmidt; RHoShirebta, B., Russel, Hu&sdrey, T.J. “Cytotoxic lymphocytes

fequ'%@%ﬁ%ﬂﬁ% ??Qfg %Tc’ |n|dlLljct|on' of%lg}\'fragpn%%at%zza:nd apoptosis in allogeneic

target celis”, 1994, CeII 76, 977 987.

Manour, S., Thomas, K.R., and Capecchi, M.R., 1989, “ disruption of the proto-oncogene Int-2
in mouse embryo-derived stem cells: a general strategy for targeting mutations so non-
selectable genes”, Nature 336, 348-352.

Soriano, PI, Montgomery, C., Geske, R., and Bradley, A., 1991, “Targeted disruption of the c-

src proto-oncogene leads to osteopetrosis in mice”, Cell 65, 693-702.

Turk, B., Turk, D., and Turk, V., Lysosomal cysteine proteases: more than scavengers.
Biochim Biophys Acta. 2000 Mar 7;1477(1-2):98-111.
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Toones, C ; Janes, J.; Wod, A J.; Wi, C L.;

McCorm ck, D.; Lench, N ; Hewitt, C; Moyni han, L.;
worodwenis37 E.; Whods, C. G ; Markham A.; Wng, pdd/EPBNg002091

10 others : "Loss-offunctian nutations in the

cathepsin C gene result in periodontal disease and

pal nopl anar keratosis". Nature Genet. 23: 421-424,

1999. Wlters, P. J.; Raynond, W W; Blount, J. L.;

- ey oH, pERe expressoqesy P e ," d )
McGGRI ‘{jh%opfs%og'ér?’agy ife'ﬁgeu?bge%t TSP JEnit Zhefth 264 "2458-2467,
GeneBatign, ofGhctive rnayEdoid BHE 1I¥mphaig panul® $8rimde psdéases. requires processing by

' Shr est: ., Russel, J & Ley, TJ.

the gy@%??%ipt& ysr?p(ﬁz)e&t/@zsp%?g%ﬁeﬁé granzyne B for the

rapi d i nduction of DNA fragnentation and apoptosis in

[ g ) 94, I - : -

Henrfgs B ¥ lohied 8 Siaprien. Ay el &y BAY Pl 2009), Biol.
Chenali 384 p)527bm£_33)’f, Mdst celt catbepaisogend 9 enintr2l lexelsolisaboxypeptidase A and
the HITRLOTSEL YoM, BLAREILS: @ general strategy for

%rg g nutat SO

etin at rons nonhsel ect abl e genes”, Nature
336, 348-352. Soriano, PI, Mntgonmery, C, Geske, R,

Adkis%ﬂdA.Ef&l.a‘?{ang & K]eﬁ%ﬂ D.g'f,T rdgﬁrﬁq‘?#, (E’.Lr%.ugido‘%:)‘, PleikNfRvest. 109, 363-
CStC pr‘o 'dncogene eads 0O OS eopet rosi’s nmece ,
371, Capdptiey, p&gAidasd 2. aclivatks nButroghilrderived ,seainel pfotelsesVand regulates the

i I ses: nore than scavengers.
de"e'@%‘%ﬁ?gn%“g%%?s gt SHEAR N 7:1477(1-2) : 98- 1
11. eCQuire, M, J., Lipsky, P.E., and Thiele, D. L.
993) i @l m.. 268 458- 2467 erat of
Wo'téé[%'t ?\3“';@ '?r@aéﬁoueg -%ﬂ’?‘r"ye%w rg'“ér E\eﬁul%tﬁs%r}ﬁgu@?ec}'t gﬁ‘agés(zomg j- Biol:
Chem.e AT6r 85p1-08856: i Dipeptidyl eeptjdaseull gs tdsisehtigbrfot eateation of mast cell

Lpept i dyl tid | . Henningsson, F., wolters, P.,
Chym%ﬁ%pn&‘nﬁgw&fa%e&aﬁéﬁs%/, GH, and Peijler, G, (2003),

Biol., Chem 384, 1527-1531 , Mast cell cathepsins C

control level f r eptigase A a t

Phanf TR R AR, WEke el S 21 SEEURERE, 82550 afF.A: (004 J. immunol,
173, RAPT47281,Pdpillorkedfbey, syndfame: acwtrefitiagy th€. molbicylarl, 2@02%r, and clinical

J. din,. Invest. 109, .363- 1 , Dipepti.dyl peptidase
consgaushiped of el RRli O rPrd ppp ey PRy B PUmBEE Lns

regul ates the devel opnent of acute experi nent al

rtheictis. Wl Sa P J.. Ph C.TJ. N i |l enbur
e Hah " 7 finsdf D2 sefeclinael “Farlg Vreh sty BB Bfla Beertsen, w.
(2004016, M@(a6 23] 8546 524,9556-of- Minotipn miydtiope pt catasssin Ciis two families with

Papil%%ﬁ_%%v'rg lsyr]:oorcrnm%%tré \égstdc%rt]eoo \Ritﬁ%gftlcign%lylof serine proteinases in PMNs.

Sheth, P.D., Pedersen, NM., Walls, A.F., and McEuen, A.R. (2003) Biochem., Pharmacol., 66,

2251-2262, Inhibition of dipeptidyl peptidase | in the human mast cell line HMC-1: blocked

activation of tryptase, but not of the predominant chymotryptic activity.
Literature for standard laboratory methods

If not indicated otherwise, standard laboratory methods were or can be performed according to

the following standard literature:

Sambrook et al. (1989) Molecular Cloning: A Laboratory Manual. Second edition. Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY. 545 pp;
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chymases, but not tryptases, in mce. Pham C T.N ,
| vanovich, ML., Raptis, S.Z., Zehnbauer, B., and Ley,
wa2a9/11§12004) J. I mrunol ., 173, 7277-7281 , PCT/EP2009/002091
Papi | | on- Lef evre syndrone: 3¢orrel ati ng the nol ecul ar,
cellular, and clinical consequences of cathepsin
C/ di peptidyl peptidase | deficiency in humans. De
Haar, S.F., Jansen, D.C, Schoenmeker, T., De Vree,
H, Everts, V., and Beertsen, W (2004) Hum Mitat.
23, 524-524, Loss-of-function nmutations in cathepsin C
Currént Rroliocelarin IMaleculdrt Biolegyi tegolarly ebdated, &gndotume 2P@0; Wiley & Sons,

. BSSOCI [ c pr, SBSvi
ine; BRRRS" B heyBel SR el SRt Fof HAGUARSBE™D. Moore, 4.
SeidmaiEuehn AASRiith KewB)StBhbchem , Phar macol ., 66,
2251- 2262, Inhibition of dipeptidyl peptidase | in the
human mast cell |line HMC-1: bl ocked activation of
Currgnt {Ppotaces irbldumaotGerﬂeticmegm@dumtchaad Wilgyr8tSanst Ing; Editors: Nicholas
|\ r f mat;
C D'I%%Bﬂr)]agft’ t’?"’”&f”@éﬁe?' ér%}mhgéew% g:ﬁ/hm?é?tﬁora % St E. Seidman,
J.G. 8eigmedsDowglas BrS(mih be perfornmed according to the
follow ng standard literature: Sanbrook et al. (1989)
Mol ecul ar Cl oning: A Laboratory Mnual . Second
CurresdliProtopols @o IPdotSior Seigndda réguiaryatbdadedy W ildsr 8 sSqnsCiiail Editors: John E.
r r P
Cohg%ﬁlé%ﬂll\/l';? @9()@8%@(!_ I?Iég gl arﬁ%\’\ﬁ§§?'cﬁ&t ana'ﬁ\%/[ﬁgfleld
2000; Wley & Sons, Inc; Edltors Fred M Ausubel ,

Molegﬁgrsﬁlo@é??* We@gfleg{lrdf%lthﬁéﬁﬁ)%H EFQQ éjq_evM()QJr eRaff] I\FlL Roberts, K.,

WatsPn,ol. B¢ Gagland PthaiumngmeNewsYorkéngr@Dhym%t dated; Wl ey

& Sons, Inc; Editors: N cholas C Dracopoli, Honathan

L. Haines, Bruce R Korf, Cynthia C. Mdirton, Christine
ShortEPrdBedatimim MaledBlar Riblggwn SthDeditidra oyRFreferitkh M. Gdmsubet (Editor), Roger

QGO ' r ' Iy C T I
oen T REO Rk o hGHGn TELRRSE Dol LRGS0, Wil (oo
John Hi.d8iitth. (Editark gievirDStrutl (&ditSpe Ccluber 2PaR) thn Wilegf& §|ods Inc., New
York“Nbl ecul ar Biology of the Cell; third edition; Alberts,

B., Bray, D., Lewis, J., Raff, M, Roberts, K,
Wat son, J.D.; Garl and Publ i shi ng, Inc. New York &

Tran?%ﬂ%%.m%??ec:@%ﬁ? deé;b%tr%a& ﬁ%{nﬁoé& e(‘(:é di nk |1t Oécggy ’Arcademic Press

Inc., Bama@teg@Eﬁahfom)a, 1864 ¢ISBNEO1RS5WI$68N ( Edi tor) Davi d D.

Moore (Editor), J.G Seidman (Editor), John A. Smth

(Editor), Kevin Struhl (Editor), QOctober 2002, John
GeneWdrgsting: BoRsactitalcApprbieoh, 2" Ed., Joyner AL, ed. 2000. IRL Press at Oxford

University Press, New York;

Manipulating the Mouse Embryo: A Laboratory Manual. Nagy, A, Gertsenstein, M., Vintersten,
K., Behringer, R., 2003, Cold Spring Harbor Press, New York;

Remington’s Pharmaceutical Sciences, 17" Edition, 1985 (for physiologically tolerable salts

(anorganic or organic), see esp. p. 1418)

Standard Literature for Laboratory Methods:
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Yor k" Transgeni c Ani mal Technol ogy A Laboratory
Handboook. CA. Pinkert, editor; Academ c Press Inc.,
weav9DisEgo, California, 1994 (1 SBN. 0125571658pCT2RPB09/002091
targeting: A Practical Appsvach, 2nd Ed., Joyner AL,
ed. 2000. IRL Press at Oxford University Press, New
Yor k; Mani pul ating the Mouse Enbryo: A Laboratory
Manual . Nagy, A, Gertsenstein, M, Vintersten, K,
If not%iét@@é{rnrerrﬁse Igl'g&%topﬁmreﬁwao?gutél?g gf'@ém 1 gggrﬁ"?ed é\l}‘;&Wrdmg to standard
methees listeshin tmggslowssanqﬂmteoat@@ cally tolerable salts
(anorgani ¢ or organic), see esp. p. 1418) Standard
Literature for Laboratory Methods:If not indicated
Samlypbie etvkls €198 hsteaular Cloringiodl s abrratonp Maoeal. Becgret editirsdCold Spring
t S
Haro 3 ERPAR, bRsP EOREATHARER 101 "5 e} PosoeRr Bhegels im Moteculr
Biolog¥y;oni ng: A Laboratory Manual . Second edition. Cold
Spring Harbor Laboratory Press, Cold Spring Harbor,
NY. 545 pp or Current Protocols in Mlecular Biology;
Currepti RretatolPrin thaledwari Biolgly e tagutarly Bipdlatagly .9 dpiirae 13000; John Wiley &

upda 0] j | RG.:
sors 2 rs il \ONLB 0y 000 MUASY 5, S985p0! BB 0 oor, 4.
SeidrR@amglohoi\. Sputhi Hedn SWwbk.e, J. G Sei dman, John A. Smith,

Kevin Struhl. Current Protocols in Human Genetics;

regul arly uptdated, e.g. Volunme 2003; John Wley &
Curredd isotobels ;in Etlinar Senklich oegidary, updatedpeld. \VaHonatd08a; Uohn Wiley &

| nes,. Br r it h rt,Q i Sty N ) ,
Sonsg@?%%dﬁt?g’] .Li\ggh(%esl gléonalé]rac%&ul Ho%a&ang?ﬁ I%!%lﬁe%:ﬁ?{dé:%tﬁ. Roh:‘, Cynthia C.
MortdPr, @hdstoiesE.i Seitnan el.@. SeigaaoeDovugigsiRabimthupdat ed, e. g.

Vol unme 2003; John Wley & Sons, Inc; Editors: John E.

Coligan, Ben M Dunn, H dde L. Ploegh, David W
Currepp Eratbenis inFfrateim Scidhogyfregliarly ibdaded, leag. \Bilwhe §908ifJohndViley & Sons,

. | o [.r o] N b , Br ) .2WA /S .
Inc; %Lﬂ{s \Hﬂ'n %oggl'rlg{a'g’, %nW@ﬁhH%feDL ﬁ%g?rll?a%%ﬁ"\?v Spglcher, Paul T.
WingfeelBdl i shing, Inc. New York & London, 1994; Gene
Targeting: a practical approach (1995), Editor: A L.

Joyner, IRL Press Rem ngton ' s Pharnaceuti cal
Mole@daraBiclegy ofhetCeadin third, edite®s Ableds nB., Bray, D., Lewis, J., Raff, M., Roberts, K.,

Watson, J.D.; Garland Publishing, Inc. New York & London, 1994;
Gene Targeting: a practical approach (1995), Editor: A.L. Joyner, IRL Press

Remington’s Pharmaceutical Sciences, Edition 17, 1985.
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1. The use of Cathepsin C or functional fragnents or
derivatives thereof for identifying conpounds that

worpauhigd1s7 pai n. 2. The use of a non-human tr anBgEEP09/002091

ani mal het erol ogously expreégsing Cathepsin C or a
functional fragnent thereof for identifying or

anal yzi ng conpounds that nodul ate pain. 3. The use of
a non-human transgeni c ani mal heterol ogously
expressing Cathepsin C or a functional fragnent

Claimsher eof as a nodel system for enhanced pain

sensitivity. 4. The use of a non-human Cathepsin C
knock-out aninmal for identifying or anal yzing
conmpounds that nodul ate pain. 5. The use of a

1 NOfeh 48y (ﬁﬂ"e'b@fﬁs(t Br fank RO TrQ?’ﬁweﬁt@'o‘rTﬁEn@aﬁlv@s fHeAS for |dent|fy|ng
system for |owered pain sensitivity . The use of
caompeEndy iabgeddlpie raipr essi ng Cat hepsin C or a
functional fragment thereof for identifying compounds

that nodul ate pain. 7. The use of a cel

2 heltherusesy @unyhusaiy leesigapic@ainal hetatologensiuexniessinmo@athepsin C or a
fr [
| RN UG ST ) o ERIARRE IR it .
for |dent|fy|ng or anal yzing conpounds t hat nodul ate
p .

oG s o Rl 2GS ERRN LRGNy Eesim Cqibgpsin C or 2
offurctioadll fregment thesens @sla/mestg isgstemigr enhansed pain sgaaidvity.
expressibly linked to the Cathepsin C pronoter and/or
enhancer or a functional fragnent thereof for

4j dévetuseyaf aghoprhuameadl Gathapsio Ghivwekdut amenal feb entifygpaianalyzing
1 ying or analyzing conmpounds
n%gnﬁopﬁﬁgﬂghd%dmg%g%%ent|ng pai n, conprising the
st epsa. PrOV|d|ng at |east two sanples; b. Contacting
50
nl%eﬁt%%'t%f %rn% i a ?gtgg?% %&k guﬁénlﬁlaf é@gtrrllcgfé%ystem for lowered
de¥¥ﬂ$ﬁﬂﬂUN@/the activity of Cathepsin Cin the
presence of conpound, d . determining the activity of
Cathepsin Cin the absence of conpound, and e.

6.c diearsernd atdedt haterologouslyoéxpessingpSathesiaCcarradiungtianal tagment

Witﬁ&eBﬂ%F id@ﬁﬁ‘f?i%aicggwpbgn@ that modulate pain.

7. The use of a cell heterologously expressing Cathepsin C or a functional fragment

thereof as a model system for enhanced pain sensitivity.

8. The use of a Cathepsin knock-out cell for identifying or analyzing compounds that

modulate pain.
9. The use of a Cathepsin knock-out cell as a model system for lowered pain sensitivity.
10. The use of a cell heterologously expressing a reporter gene expressibly linked to the
Cathepsin C promoter and/or enhancer or a functional fragment thereof for identifying

or analyzing compounds that modulate pain.

11. A method of identifying or analyzing compounds modulating and/or preventing pain,
comprising the steps
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12. A nmethod for identifying or analyzing conpounds
t hat nodul ate and/ or prevent pain conprising: a.

w@emwvactiBng a Cat hepsin C protein or functi onaPCT/EP2009/002091

fragment or derivative theBgof with a test conpound;
and b. Determ ni ng whet her the test conpound nodul at es
the activity of the Cathepsin C protein or functional
fragnent or derivative thereof. 13. A Method for
identifying F%vué‘uﬂ?'al’?éa@gtv&%%&ds t hat nodul ate

and/ or prevent n conprising: a. Contacting a cell,
whi.ch has a Gmtmtmal@n@ sarmmortﬁlmagtqametpﬁlrb@ ocatunsygnal fragment
C or ek Iy r derivative thereof,
Wi th grf?ég's\,/tg con%%ﬁg'tﬂ @ter?n ni ng whet her the test
ccmpoduetarmlsmsbh@actontwoﬁGlameesm Keinghe arasenee alcednyiaupdof
he I f
b oarelniticginé JEnji8FbofeBui e AARE BbeiceE pbIBOUNS and
i dent cdrgparipgdhe antiity of Bgthepsipdtiadeordingto elowith thakaccording to d).
and/ or prevent pain conprising: a. Contacting a
nucl eic acid coding for a Cathepsin C protein or a
12.uhotethtoaldbr ideatifpipgtor enalgzing vampouwndstbataoddulate@nd/or ersgvent pain
co<{gr‘+ﬁr)ptljlgﬁ{| in a transcriptionally active system and b.
ng t he ampbunt of. nRNA coding for the
Cat. hefentacthigoa GatiiepsiorC piateif ontinictionsll fragragntearidegrative thereof with
deriv reof. _present in said systemin presence
of sa?gés\éEO%gsu%?agﬁd c . Determ ning whether the
cdnpolatringirgapkdiher toé terd damabiumpmotelatesdioe actpsty pRa Cathepsin C
codin { r ' ncti onal
0 ngro§e9£ oFPg]Ft%\}aTﬁQQ&Qm%r% ﬁ a%IrY@ éﬁéraégys tem 15 A
thod for identifying conpounds or analy2|ng
0 / 1 ' .
SRR T! QB RE L BhSV AR BBl fdlete apagr prevent pain
nuoimgrisingci d vector conprising the pronoter of a
Cat he?%htgcﬁggg g&l Q{hic% r{a%rhcaétgagblefarm rbtr atc{\ﬁ&%? Cathepsin C or of a
oper atrona coupl ed orter
f unct fuontidnal fragmemttordedvave thebreowaum !adest@omnoghﬁ
ﬁ g%gfpgf&rg@’h”g \Lﬁetﬁerctﬂgﬂés? lcor\ﬁs&tu% is%ﬁecga &AL 358 aount or activity
of Cathepsin C or the functional fragment or derivative thereof present in the cell.

14. A method for identifying or analyzing compounds that modulate and/or prevent pain

comprising:

a. Contacting a nucleic acid coding for a Cathepsin C protein or a functional fragment
or derivative thereof with a test compound in a transcriptionally active system, and

b. Determining the amount of MRNA coding for the Cathepsin C protein or the
functional fragment or derivative thereof present in said system in presence of said
compound, and

c. Determining whether the compound is capable of modulating the amount of mMRNA
coding for the Cathepsin C protein or functional fragment or derivative present in

said system.

15. A method for identifying compounds or analyzing compounds that modulate and/or

prevent pain comprising:
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or a functional fragnment thereof not being
operationally coupled do a functional Cathepsin C

W@e@ooi1sas] ¢ . Determining the reporter gene apCi/EP1099/002091

of the cell according to ap4and b) in the presence of

a test conpound; d. Determi ning the reporter gene

activity of the cell according to a) and b) in absence

of the test conpound. 16. A nmethod for identifying or

ar@l Y By &egpﬁ’émeét%@htﬁ'é%cféﬁ@a%l@%d?orcﬁﬁpdrlsﬁigriﬁe @romoter of a
Sel ecting a conpound at nodul ates the activit

Cat hefgthepgn &sg%net @A ft@éhmwuﬁagmamidh@eote@nﬁmtiomﬁy Foipled to a
said nsati on of pain

to de%eg)r%h?ﬁ vvhet (E:ﬂr"@ttI gﬁga rﬁ&?téhén}ggﬁl ated. 17. A

met hod of identifying or analyzing a conpound that

mhjul Btoygliranal celf tramsfected witpaigontrol vectn mhMtcomprises a reporter gene

onpr i si S l.ogi c ctl f .
ot hepet ieide R35AKh (e e h A Risihe Bonall Rt o 2 unctonal
t her eGathiepsiti@pnedance of one or nore test conmpounds
to identify one or nore nodul ating corrpounds t hat

nmodul at e t he bj ol ogi cal actiyi

b TeDE ARG rSHtites 97 eHB ke £ AEcT G0 AN B in the

t hei r p@Behdd of 4 test &singAal N, pai n sensation or pain
sensitivity in a subject. 18. A nethod for analyzing

the pain threshold in an individual conprisi

arfal yPRiggMinng tﬁﬁlﬁ%ﬁﬂ“%ﬂe@?ﬁé’ﬂ% ohthe el aéCQr Q!E‘égo Sxapt b) in absence
of sajfnb fekit ¥bsigalind.n conpari son to one or nore

reference sanples as to whether the anount of

Cat hepsin C nRNA and/or protein present in said sanple

16 A meirfd@irfSF‘beﬁﬁfﬁmt; bhahalpfin@8%o fpoUﬁ’J fhak Rlo8LRMEain comprising

sanpl es, wherein gr esence o | gher _amount
i rRdi caelestinga FeBP alyapauiatendhe adtivity obhathepsn C as a test

preseggfpQind@ah®wer anmount indicates a decreased pain
senS|t|V|t In said individual. 19, A nmethod for

adapt Aﬁr@lw@r"wo%t@sbﬁorapwrtmma% i) sensatiqnef pain to determine

preveRhbiBr MR & heiuiRed. of pain in an individual,
whi ch net hod conprises exam ning a taken sanple of an

i ndi vidual as to whether the amount of Cathepsin C
17NN BN AT MBI & Haf3RRla EdnSRind tRATROGUIAEs and/or prevents pain

different from'that of ‘oné or nore reference sanples,
sdf @ sybiggheomprising:

a. Assaying a biological activity of Cathepsin C or a functional fragment or derivative
thereof in the presence of one or more test compounds to identify one or more
modulating compounds that modulate the biological activity of Cathepsin C, and

b. Testing one or more of the modulating compounds for their ability to reduce pain,

pain sensation or pain sensitivity in a subject.

18. A method for analyzing the pain threshold in an individual comprising analyzing the

amount of Cathepsin C in a taken sample of said individual in comparison to one or
more reference samples as to whether the amount of Cathepsin C mRNA and/or
protein present in said sample is different from that of one or more reference samples,
wherein the presence of a higher amount indicates an increased pain sensitivity and

the presence of a lower amount indicates a decreased pain sensitivity in said individual.

19. A method for adapting the dosage of a pharmaceutical for the prevention and/or
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bei ng adapted dependi ng on whet her the anount of
protein and/or nRNA in the taken sanple of the

wo pabaigdsal is different fromthat of the one PCT/EP2089/002091

reference sanpl es, wherein3a higher anount of
Cathepsin Cin the taken sanple of the individual is
i ndicative of a need for a higher dose and a | ower
anmount of Cat hepsi n Cin the sanple of the individual

' Stréa'f’r%ﬁtac;f b i 3ncﬂ\‘?18galf Rhich M d#ﬁ’&?s&s %Qam% 4&fken sample

nmeans r t tection of Cathepsin
d| Q@momlwgu@maﬂwmfmm arepgtiof @:atwepsln GamRNmaw/qualotem present

bym@Qi%l | QWS fat SPORY & felr &R L0 Nid dosage
SBeesr hiE e R s

an in exam ned. t est
d| twgnmsdameqmnewmgm whether the amedint/ofchratein andiorghRNAgR the taken
Ki e ' f
CATRIRED! g T g RS HaRRE( S, cf He A or B THIcREcS samles.
t rveimreln@ righertanmeynp af Gathapsin S1ibjtee takeh gample of the individual is
ex [ [ :
DAL Aol o R ddsepa Bt ShEGM CohRRINE inthe sample
c oofprssindivisival isvsti¢atiye ohe need forta lowerdasevi ty of
Cathepsin Cin said subject . 23. A nethod for
| owering the pain sensitivity in a subject conprising
2adiienisst af maemstior thaidétestity) eicCathepsie Cdpediagneding/enhanced pain
ef - t. i canont
oroeR el 3 higl 8 F SURRE!L bigiolca e BA (RRMRR gy of an
f ondividdalltabeegamivedpai n sensitivity in an of fspring
froma non-human femal e subject conprising
transferring a nucleic acid conferring a nodul at ed
2Cah tespkit for Giagrpsieg paiorsensitiGtyZy gutieduaBe wenigh tegt kit comprises at least

crrphL A BFAEARah B alebih RE HokaBARATIE

| oner Cat hepsin C act | vity and/or expression for the
%{’g %e%%tfgpir%ﬂﬁg%msﬁﬁg Byﬁqn g‘;égb%éftﬁgpls'& ér‘?e %ﬂ@ [%%ln c%ﬁ‘-pnsmg
ofadnhieisteriag tos sdid saﬂject\/mmleeapeutlctwy eﬁelc:tlvatanmunrt of acomposmon
I96h &R e AR EBTFA 0B CARUF EIR 5Bl PRl 27 (T
and 10 or the nmet hod according to one of the clains
17 . :
2%’.;7% ﬂng}hot\ﬁﬁgf: Iﬁewgh Q?h Cagrr%%#étw%lin Q%még \ﬁﬁ |§m9?a%{rhn|?tgrlng to said
c cupjEehd shesinee utioalfyrffedtive amount of a composition lowering the amount or

=3

activity of Cathepsin in said subject.

24. A method for modulating the pain sensitivity in an offspring from a non-human female
subject comprising transferring a nucleic acid conferring a modulated Cathepsin C
expression into Zygotes Selecting offspring according to its Cathepsin C expression

characteristics (modulated).

25. A compound able to lower Cathepsin C activity and/or expression for the treatment of

pain.

26. The use according to one of the claims 1-3, 6, 8 and 10 or the method according to one
of the claims 11-17, wherein the modulation is a decrease, abolishment or prevention

of pain.
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for the prevention or treatnment of pain. 29. The use,
the test kit or the nethod according to one of the
w@bwvaisaBai ns, wherein Cathepsin Cis manmal i anCEREP2009/002091
preferably human Cat hepsin3¢€. 30. The use, test kit,
met hod or conpound according to one of the above
clains, wherein the pain is acute or chronic pain and
preferably chronic pain. 3 1. The use, test Kkit,
nmet hod or conpound according to one of the above
claims, wherein the pain is osteoarthritis .
27 nifheataeeaceeidingr torptains paelef thepdaims 1336, Brandykor the method according
a [ (o L ad 1.3 ; or the
ot Bhg L R L S B odpdiorts A9 TG
Cat hepsin Cis used as an isolated protein or
I . . 2
2B 7 e R o e g T i e PorfRodu o gompounds
1forithe prgnentiomoCaemest of @in.s a. a pol ypeptide or
functional fragnent thereof conprising or consisting
of the sequence according to SEQID NO 2, or b. a
290lhepeset thedestridttorithe metodatcoying tpoing of theeahdvdelaims, wherein

c LS Ng St ccording to
SRR 5 el ARSI i ey i €A R0 e by a
pol ynucl eotide able to hybridize with a polynucleotide
I SL i .
TRl 1 8L rithd o Qo Rboiia, B9G R or §Rlokl Ueine, wherei
mgbé pdindg acuteionghnooicqraén afd prieterablpichoniclpalry., wher ei n
Cathepsin Cis a. a polynucleotide conprising or

consi sting of the sequence according to SEQ ID No.1 ,
3brThe useptsisykiti ohasbed decampaind@chyridingdo peews tHe above claims, wherein
p [ i nsi st i f ~kunder

stq bclyﬁé@ﬁ%8%t8g%?r?ﬁ'gh'§ﬁ£%$gaoqy og’ﬁé@g{)é%ntﬁ%péagfi de codi ng

for Cathepsin C according to SEQID NO 2 or for a

3%.“1‘?1 fianal Foﬁrlfqg@jﬁ‘e \Iég‘f}%&%s £3; cf,%o”?d 50%e GREFEEDrding to one
o claim fg 0 , ereirn a cell’ ‘expressing
r e dhvebclaiarst 11CAT véesein Gathepsins@dk used as an isolated protein or

polynuclectide.

33. The use one of the claims 1-3, 6, 8 and 10 or the method according to one of the

claims 11-17, wherein Cathepsin C is

a. a polypeptide or functional fragment thereof comprising or consisting of the
sequence according to SEQ ID NO.2, or

b. a polypeptide that is encoded by a polynucleotide comprising or consisting of
the sequence according to SEQ ID NO 1, or

c. a polypeptide that is encoded by a polynucleotide able to hybridize with a
polynucleotide consisting of SEQ ID NO.1 under stringent conditions.

34. The use one of the claims 1-3, 6, 8 and 10 or the method according to one of the

claims 11-17, wherein Cathepsin C is

a. a polynucleotide comprising or consisting of the sequence according to SEQ ID
No.1, or
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36. The nethod according to one of the clains 11-17,
wherein the determ nation of Cathepsin C activity
W@oweaIs137 its protease activity. 37. The use aPCDEPR1ong002091
to one of the clainms 6-10 é7 the nethod according to
one of the clainms 13 or 14, wherein the cell is a
mamal i an and preferably a rodent cell. 38. The use
according to one of the clainms 2-5 or the nethod
accogpdi é“Sol?&éI‘é&P@a%@ toBfié LOWith S r@%u&%ﬁ& @dﬂs@%hg PSEQ ID
a mammal "~ and erab ent a nor e preferabl
mouse. No1 Uﬂﬁéf ﬂ@@%@@m‘ﬂilfﬁ‘@ Po claim 10 or the mnet hod
accordi
20, %’h J‘Eol %acge%:cg‘lpgqlc%ém? %I’%ﬁhﬁgs&rﬁ‘@ Jc‘éﬁr%fﬁbt%?‘m N® 2 orfora
accor difugctionatciragment dheseof20 or the test kit as cl ai ned
in claim?22, wherein the sanple is a manmal i an and
preferably a human sanple. 4 1. The use according to
3ol Hiamgmod taheordi@g Hodlaira ddradilAgwhereinl aatetl ex@reasin@oreepmbinant
tI@%¢ gsqclaimed in claim22, wherein the
e |s a H|stolog|cal sanpl e, a biopsy sanple, a
ceII extract, one or nore cells or taken body fl uid.
2 I
o4 2B ScRGRbAb e LY B3 Rl bEYetkinatn o
detatbepsim Ciastivityesmaernsats profeaskeadivity.on of Cat hepsin C
DNA. 43. The use or test kit according to clain142
wherein the nmeans is a priner or set of priners,
38Ul htealisesaqepisting torong of eﬁmdaw%@@or fhegmethod appwrding to one of the
a [
C{%é.%gq)f.f‘}‘lm wngregﬁ%g%%gfsz?ﬁ ?‘Le ch a?ﬁ& [ np{%ggor?g%fe"'
of NnRNA is anal yzed, preferably using one or nore
- r
e SsREIAIES © ror AT BFR -5 ef e BB} oEErAB3) B 2.
wi wher€iatthe: peni-huGan BRimalis aRinraal aﬂdamelfarablsc@ natient and more
4 according to claimd44, wherein the
a rﬁ%ﬁﬁwgghgﬁgFis anal ysed by neans of PCR, Northern
Bl ot, Array- or Chip-hybridisation. 46. The use as
I I
58 TR Ao o oGl it 6 AL Wheren e
foep@@ﬂamhemg Cat hepsin C nRNA and/ or protein present
in a biological sanple.

40. The use according to claim 21, the method according to claim 19 or 20 or the test kit as
claimed in claim 22, wherein the sample is a mammalian and preferably a human

sample.

41. The use according to claim 21, the method according to claim 19 or 20 or the test kit as
claimed in claim 22, wherein the sample is a histological sample, a biopsy sample, a

cell extract, one or more cells or taken body fluid.

42. The use according to claim 21 or the test kit according to claim 22, wherein the means

for the detection is a means for the detection of Cathepsin C DNA.

43. The use or test kit according to claim 42, wherein the means is a primer or set of

primers, a suitable probe or a sequence-specific anti-DNA antibody.
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47. The use or test kit as clainmed in claim46,
wherein the neans for detecting Cathepsin C protein is

wa@aeoanisibody. 48. The net hod accordi ng to one BET/EP®09/002091

clainms 14, 19 or 20, whereid® the change in the anount

of Cathepsin C protein is determ ned. 49. The nethod
according to claim48, wherein the protein is detected

with the aid of at |east one antibody. 50. The use,
4E'Efﬂéorqef%d ta‘é‘%‘auhé& |@&1§5th@§le§1@|1@' dpzﬁswﬁére‘fjr%he change in the

wherein the detection is carried out by way of ELI SA,
WL obmiiNApis analyzed.rprefierably Bsing ommer meee swébﬁdtﬂmaﬁfs for the
t ea?ﬁplhbétlﬁsof@a%éﬁé% C%Dﬁﬁgémrésor%or?%roﬁ@%eguﬁéﬂe for hybridization with

detection is carried out nmeans
i rﬁﬁih@ﬁﬁ%ﬁmﬂ%ﬂt@ﬁ‘@ratl&ﬁﬂm genditignsi cal det ecti on

nmet hods. 52. The net hod according to one of the clains
17 or 18, wherein the anount of Cathepsin Cis
45 ommreelthoszaccqrbl@grt@chm 44cwhberginthe moroshbefrmBNA igaealgsed by means

t%%ﬁ“@fh@%%ﬁ ')!S- Br &%%Jbﬂ&@éﬁ& | n neuronal

tissue acc ing to one of the clains
17 or 18, wherein the activity of Cathepsin Cis

4%.%&% ar%sc auﬂ%@ NEl{aPﬁ’Q %&aﬂﬁtg%ﬂ;?tnés%lﬁhﬁb% él% rﬁ"ﬁ? r\ﬁﬁé}eln the

owered activ s the proteas
agneanst fpr dgectionhie ammdora@eimtmgrfgeth@psm @mnRsA and/or protein

ggé'rﬁll,,{?l Sg%ﬁéﬁﬁg%h&%c activity is lowered in

neur ona he nmet hod according to claim 19,
wherein the expression is nodul ated i n neuronal or

AP RNR 6t 1430 U8 cipifled H'GaPASIAthR6if Heiradod for BB Cathepsin

e conpoun according t
zmroms@nmmih@dmonpound is a reversible peptide
nitrile inhibitor of Cathepsin C and preferably a
di pepti de al pha-am noacetonitrile inhibitor of

4&atHegpsihnd @ccording to one of the claims 14, 19 or 20, wherein the change in the

amount of Cathepsin C protein is determined.

49. The method according to claim 48, wherein the protein is detected with the aid of at

least one antibody.

50. The use, method or test kit as claimed in claim 48 or 49, wherein the detection is

carried out by way of ELISA, Western blot or protein chip.

51. The use, method or test kit as claimed in claim 48 or 49, wherein detection is carried

out by means of immunochistochemical or immunoradiochemical detection methods.

52. The method according to one of the claims 17 or 18, wherein the amount of Cathepsin

C is lowered.

53. The method according to claim 52, wherein the amount of Cathepsin C is lowered in

neuronal tissue.

54. The method according to one of the claims 17 or 18, wherein the activity of Cathepsin

C is lowered.
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55.

56.

57.

98.

39

The method according to claim 54 wherein the lowered activity of Cathepsin C is the

protease activity.

The method according to claim 54, wherein the Cathepsin C activity is lowered in

neuronal tissue.

The method according to claim 19, wherein the expression is modulated in neuronal or

lymphatic tissue.

The method according to one of the claims 22 or 23 or the compound according to
claim 25, wherein the compound is a reversible peptide nitrile inhibitor of Cathepsin C

and preferably a dipeptide alpha-aminoacetonitrile inhibitor of Cathepsin C.



