Means for stinulation and activation of hair growth by
| L-15 The present invention relates to the use of
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bind to an anti body whi ch specifically recognizes the
I L-15 pol ypeptide or which specifically bind to an
I L-15 receptor alpha chain for the preparation of a
conmposition for stimulating hair growh or for
treating, preventing and/or aneliorating hair |oss.
Moreover the present invention enconpasses a
{ T anS O ks ToP s i TRtioA Ut RETDA bPhAIY oRbhw by BL-15
pol ynucl eoti de. The present 1 nvention so refates to
a method for stinulating hair gromﬁh |n a non human

ani mal and to, methods for ct
The SR Ty SRR YR VEALT O Pargril et s Palbperti op pompounds
whicH 'bﬁﬁi tcngn aﬁaﬁsa&;nwwtgl @ﬁedif%uylrfeédggiz@& IthE IB-13UPb19dptide or which
whi ch suffers fromhair | oss. Hair SS i s a severe

specifi¢adlyl bind ita ahulirahs réceplor alphe diheil foarthle owEpaestion of i enmpsition for
. i.ew. Hair |.0s di verse cause in _humans, .
stimofo B g Oy o o e B e S e s T GTBR b s Mgreover the
presefitU GRveh@ioa EhcdRSHawddsCh Rifigdie h@SHhtha®f ardmBP HoGPrising an IL-15
treatment such as chenDthera y or which are caused by

polynapleptidn b hagsentinyendienalso relatel dora methnd fop stimplating eir growth in a
se 10 r S
non'h%% %%Eta‘rig I IOI fﬂﬁee dgo%gcrlggﬂlg?ea aéj or aér%d}rl%g eﬁ{%ﬁy’ the present
inven&b@ Relaies. toBe sictliesl bfit@Ming, Paéventing Sndlor Sneliof@ing a subject which
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as sheep, horse, lama or canel. The hair is usually
obtained fromthose animals by shaving. After the
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menory CD8+ rather than CD4+ T cells as well as for
certain subsets of intraepithelial |ynphocytes (7-10).
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hair | oss caused by or acconpanied with di seases. The
technical problemis solved by the enbodi nents
web@sme2ey i zed in the clains. Accordingly, thePQI/ER®NL/013907
invention relates to the use of (i) a pol ynucleotide
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to (c) i) a polypeptide encoded by the

nucI elc acid as defined in any one of (a) to (d); or
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amehéﬂatﬁlg Qhe \W¥esdds &Bﬁﬁieﬂ 16 Shdraindbove Saré Gtillndt Loblﬁnﬁl;ﬂé @t @evertheless
pha chain for the preparation of a conposition for

hlghl}sﬂﬁksﬂfﬂb]ﬁtl ng hair growth. The term "pol ynucl eoti de"
relates to pol ynucl eoti des which encode a pol ypepti de
havi ng a bi ol ogical or antigenic activity of
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The term “polynucleotide” relates to polynucleotides which encode a polypeptide having a
biological or antigenic activity of interleukin 15 (IL-15). TheA structure of various IL-15
polypeptides has been described in the art and representative IL-15 polypeptides are shown in
SEQ ID NO: 2 (human IL-15, Accession No. BC018149; gi34783292) and SEQ ID NO: 4



preferably, the polynucleotides of the present

i nvention have a nucleic acid sequence as shown in SEQ
WO DosI®3219 (human |1 L-15) or SEQ ID NO 3 (npusePd/EPB/013907

Preferably, the IL-15 pol ynucl eoti des al so enconpass

(mous%qLLth&eAsmmb Rt OLEFHI RN GET 13U8). @@paai ﬁotdglm RfrcHbseof IL-15
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meth@I WA BESWS if Qﬁer Eﬁ%ﬁ&‘ Qfe&glﬂeﬁ 8h&he abdve BedPREF-OERE iifl %letall Most
variants may be nodif as to increase stability of
preferably, rind ;pob'npdbgmbptofdths pr&“swt sineebiibn thavofa nedleic eacid sddiience as
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[ l.eot.i.d d h
e TRy s e
Ausubdl€ 2001,y CuELRObiA&DIS IilQ\ﬁﬁolbéhl&Ele&}i\Qald- p@ﬁﬁcld@ﬁﬁ@ are most

3 0or its variants specif before. Said f grrents

may
prefergblycisiedshdd Y at &@s Q0 Yn abkeaﬁr% %r ainfspst R u@ @deqsyas ‘Vafat least 96

o, o A5 GTORSFLO) LR CORRALGRY STRERS NATER 50 0 o

3. the person skill ed in the art. The term "pol ypepti de"

as used herein enconpasses those pol ypeptides which
The variant@abmyelgotidestoh thegpygntionmeas Goauxiss garqdifiedisignal peptide or leader
sequegi? S felle;]%% no acﬁbdl Multf Ef 8 gIngf\nIedn??%fﬁlé d(pgmilsa[] % 48 of SEQ ID NO: 4
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recep or a ain as nentione
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resent
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stability of the mature polypeptides. The stability of mature IL-15 polypeptides can be tested



I nvention are antibodies such as nonocl onal
anti bodi es, polyclonal antibodies, single chain
wa@piosoextres, human or humani zed anti bodi es, prPOHEP2OH)13907
chinmerized anti bodi es or fragnents thereof. Moreover,
by ro@MEOEEREGRA (8 &d6y.H86lefre€ nRAdAEGhLEe iSRS FEAG epitope tag to
anti bodi es, antibody fragnments, such as Fab,” Fv or _
the Nstemyingh eigrerpménad eino agid of theempiwzg [y 1 folistepd of a FLAG epitope, an

erivative of. any,of these. Further conpounds
IL&OEH%%_ %%‘%%86§3F%% use of the invention include
Also eephipdesed byrtbé polyauclbstides taferréd @Sin canidclon wath ths FBsént invention
organi ¢ conmpounds, |igands, peptidom netics, PNAs and
are biojpgi¢allyeactiyp dragaiepts e pelymaclgetidpsashopmdnrSEQ dD NO: 1, SEQ ID
. y [ e I ' or
NO: 3’;&? ﬁ%&%ﬁ%rgésl %ﬁf?e{ahﬁeé&‘%%’e %%? af%’a i %Btg?}ﬁ%)ﬁg% Bfg%fn%d %@ defstion of one or
more daclevtidds \of sheomrspatiod ngileis acidaecywintesk Themrapments @8 be generated by
skilled in the art and are described in, for exanple,
Stand@git?@ﬂ“&uﬁ,s Wikl s wao gie m‘%’&ﬁfé@leéﬂlémesaﬁ y, Springer
edition New York Inc., 175 Fifth Avenue, New York,
N.Y. 10010 U S. A and Organic Synthesis, WIley, New
The téfor KpolygetidElad bsed horetn erxampashes thoat polgpepidds avhidhage escoded by
an bhe tested.for, their effects according to nethods
the p@j_wa eqtides el hsrergebaye gart iviEeh ﬁmatt e BRe, SptPighly all, of
the affteiidntibRePaHRhic P BRISGEal AbfGHLESI gn of appropriate
drug derivatives and anal ogues can be used.
Appropriate conmputer progranms can be used for the

identificatjon of interactive_.jtes of a putative .
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hereidbefcte. PadTorreBicREABNGLS Eliemiddl €ndiRE)to BOBedd98brdihBeo the present
) results obtained fromthe above-described conputer )
invengipya ayes prfibedies pacly ge ananeclopalbamibeiliss nalydondh @ntibedies sgfgle chain
2 the Lnventiqn for . . LM zi ,Nhi-Ri t.or
antlb%dqﬁ% ) oagl?m ac)ﬁ?‘lélérbaﬁ%z’&i gfm%trmdégsg&?fls aélrz&g‘pcgir}g%?zleg taélltlgocilgs St fragments
theredfe ModoverNRheGfpARsst atehbispedific Rintibédies; Ayntletio digibodies, antibody
identified by t%e synt hesi s of peptidom netic o
fragmeaigbsushias diehl FY phycdivifeagmentsailig hotsa eheayeallyemedifigg dgrivative of any

dif | ' t ' r [ o S; .

of R PG, LA B oy R bk T L R tmctudo peptides,

proteiibtnuotisc daids, bhtb@kssesmili organicdonpounts, heids deptidehimetics, PNAs
conbinatorial libraries are g,escriggd in the prior

and the hike. flie compeynés tonbeckied @ssordingin b PresertdnYaMiPR gyeforghly act as
. &2 . i

soonigy S 0-157 Bt e ltpARlon B Paal ElvayIS M Blpeues are wel

knowa o these cskylktdaih | the et nd crs tleseeibed @&, dbr exntble,oBgibsiginlsHandbook of
and_t he pol ypeptides of the ipventi e used fo

Organip Chegustgn %ﬁmﬁsrpe ey Seorklags 177 oG AnyS 3y Yo, ..
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or "bi ochem 2al stan é

ard techniques.” A suitable assay
and ahaloguetecuni by iastpdafoc dimgioelffetts acdveding dd negtbadsdinogvit v the art or as

hi s_i nvention, eferably, .conprises th t.eps .of (a).
deserbgsh Erathergorse praeralinetis HhoF EBivaer oudef erigh S gppbihate drug
deriv{vel ahdBh¥lok@dsadah RCYEE SApEpRite NEhpaRY IpfogriERaY b8 REed for the

effector or regulatory T ceIP h Og'r

s orly oi d or
identiffestéoncofyinteractizt sisgs ca"racpl(cajbvecagom’smﬁﬁnn& bheomppoassistapf searches
sajd cells.tot adm ni stration of . the conmpound .
for sifeF afitent oSyt Rtk Aapiabii gnitine: FEsEONLE Miycpsappter aided

by IL-15 is indicative for a conpound according to
this invention. Preferred




responses to be determ ned are stinulation of growth
in the case of keratinocytes, T cell subsets, NK cells
W@roosled32cel | s or prevention of progranmed cel | PAEEPIV04/013907
upon i nduced by an apoptoti€c stinmulus in the case of
desigh YIBRAH 2R pRBSRRGRY B8criB&] InSthe PRWE SH.Cor @)‘Eﬁﬁ%l@, H¥erBE Biochem.
gca??i ed out 'is well known in thgﬁart (5, 6, 11, 129@5

Soc. Traws. 225, (1991, W3Bel0ag: Waslalr, Aan.c¥myourmadt §cib80ULERRT), 1-13; Pabo,
Bloc}%ggg@dggglgﬁlggﬁg§i§?g¥%Bg&gé%%&?&ggﬁ%ﬁ&ﬁ% %lgodvgp&éscarﬂ)ed computer

analy§iB @6h fre Gusbd id 20RBiaB6A Wit thehBethbd b8 the ERRhRIN Pdr§3 B3., optimizing
chain with IL-15 and a candi date conmpound and (b

knowddnbibitpisi agaleghyretagonists ¢reageaists. |Appreprigtel peplidpmimetics and other

. .. compound for.ant.kb [ LEf bi.nding. ..For_ .. 1 Tt

iSRRI e, FIRRREEREY (B shFRRRE peb e ienc Pompinpioral irarics

through tdt@teskive Clymmieantnadifiédiion | hndl Seingl thre rkéuttgd dompdunds, e.g.,
detectabl e | abel, such as a_ radi oi sotope or

accorgiofo i Be@RgH dsarriked: hewin. Metsdr foratheoggeion and use of
pr A b PR, ERLLER 52 Ao PR o O

rece
MethadscanBiziaislogp 26D ED@N22(-234 dad @other, MjodrBeMed. Chem. 4 (1996),

activation or response of said receptor whereby a )
709-Tlgs goidermaereachy VA GeoHMEBTNRA aptdioy &rxatpélorg@yg% Stuglpre of said
vat i Of, .l : - [ .
com8Ehseahhoh’ BUGERRS UL dp LAchad oy e B g, desin o
peptidantimesis slaygs. Han vy well knexh bow to sbtaid saik oampounds,tdig by chemical

.art (5, 6, .11, 12, 14, 20, .21).The term conposition"
or bigchemical ﬁfan%mé t@i&%@?-ﬁx SHtA0e; ARTR% SR EIE HCOmPedgto be used
accorfing 96 #H9 %iléfg{x@éﬂ]b?é’iﬁ*ably[‘ L&hpidel the o@%%‘gih’giéﬁné"cells known to be

powder et, “soluti'on or an aerosol .
responsing bs L+ 18n peefarablys keratieeytes,; WK poNKTicdelst indmory and effector or

regulgglli}%/'g EQH cgﬁylglralé{n glr %@ﬁﬂ%ﬁél‘é&%@i (E}l&%%riq?l?ﬁng the response of said
cells X RIdRRAISrARTY O the ¥bhdpBiind WHérleBY la%eﬂjohk@&ﬁrgpﬁfﬂﬂé @6 the response

~_carriers depend on the purpose for which the _
induced ripodLtliSois iinlicasive efonse dompdundhacearing i dhis dinsentipn. Preferred

The rson skilled in the art can.,detgrn ne ch..
respontis Betocapinn o atriRing of gido . BpGRF ifsineytes, T cel
subsetsy NI 8811 sPSIONKEXGHIB 08 prévfentiotl bBpogratdhéd 641F dedt ahii BiduSed by an
and/ or diluents are well known in the art and include
apoptptio siimatus ipthe ersedoislampheidsey) meseaelymalepells. Hewsueh gspgys can be

. such. a il e S} ONS 4~ VAT t L
cani 5P SRR RS oS 12 AL RERRRle) {offynd o
used S¢LORJiBARS tids Snvedtioeard BE duleah@dd by adedssak Bmprising the steps of (a)
conventi onal nethods. These co?gositions ca

) n he .
contagigng A peefiedleb> ankbasyeet thet llal s iecentor ealhips ghain with IL-15 and a
' ? . ; - e
candi@ftF ) Bhrbidl b1 delchfii UL P el IE 5 LEPLE cbtfpound for
antibodit dSralféeT}ﬂﬁ{l biﬁdinigp Fbﬁdﬁ&ﬂﬁﬁatﬁﬂirﬁﬂ(;ths gompé@utnn fitis preferred that either
particul ar preferred t said adminjstration is, .
the cempeynddoroiie %Byl 5ot be ﬂly&%@t% dgioetablfriabe wﬁiraSg% B gisotope or a
chronllof‘?ghﬁ Seniddl %H{l@ft ﬁfo&ecﬁéhsa &ﬁﬁ‘p&l‘ﬁd %Qgﬁ‘dﬁ{gett). @:B{ééerﬁxnvention can
suUbcut aneous or “epi dernel injection or topica
be detgminedahy (a),coatagting thef r 15 ofcepstot alpherbaiarwitle namodidatercompound
vehi ¢l.es such .as.|iposones for nycleic acids.or
and @i&e&ﬁwﬂ@ew g ae%?é%grge?ﬂ)g%sesw{ ﬁélﬁsreﬁempre PigERbY @ response or
neQfaratlé 184Re GhspoRtsd B aiivatiB ihdYRAL YT A5EIst MdRGtive for a

active“% ﬁ
adni ni stered conventional gene therapy approaches can
compbenditelst used rmecdrtimgap this wiviention. Hdvasedh assayisreian ddcairied out is well

t her.apeuti enes, jnto,cells by ex-vivo or in-vivo
knOWPé%Hmaaﬁﬁsgaﬁhﬁzel%%t?@- most i nportant applications

of gene transfer. Transgenic mce expressing a

neutralizing anti body directed agai nst nerve growth




factor have been generated using the "neuroantibody"
t echni que; Capsoni, Proc. Natl. Acad. Sci. USA 97
W@ 208093276826- 6831 and Bi occa, Enbo J. 9 (1990pCT/EP2004/013907

101-108. Suitable vectors, hethods or gene-delivering
systens for in-vitro or in-vivo gene therapy are

described in the literature and are known to the

The tqzrar ‘Gompokitioné tefens to hay acmeOS;i,té@ foengl.a‘;ed@l oelid disjuid\er gaseous form
ggjne 2 1996) 534-

wér aﬁfi‘d@?‘g & tagf létl%gli‘ %J(i'@g&cjsol ga?d composition

compﬁ@é% tﬁé—ﬁu 1590 ucleaﬁ@@tpo%gpﬁcﬂe@&&he c gmﬁl?ldof the invention optionally
Muhl hauser 1995 1077-1086; Onodua,

toget!Bir owith 91su(t4big glilueg ezelpleu@r arél/@t earrien-Hitalels rdiluppisrandépr carriers

sl e AR s A 2380 s, 8 s i

persof[ REilBPYn the(atO&h)detedhineddieh s\ikdtde dﬂi@dnlﬂ,r@ciy%hts: aﬁtﬁochamer without
1998% 714-716; WO 94/ 29469; WO 97/00957; US

furthes aded;@emles st sgitalo cawisrs, exsipiens and/opdibpentygra el known in the art
and ﬁ{ldiélldgn h&%& Obu e@' {%%138 hé?)(PLllt Zwa(t&Q (‘hluls{él?fé 8% as oil/water
an re nces CI ereiln. 'e nucleic acld

emuldi®isg Glulh@d’s Bpds v cWemui@ agentd) esteirite eolutions atey Oomptbemlogm edmprising
for direct Intr ductlon or for introductio

such parpgEsfrasbe fprpylatedoby gredl knov conyepiaenal spe ods. These compositions

can bé S&r&ﬁxﬂté }0 a ?t!l &t 2P R it edbse PRI infdtafioh gf the BffpBsitions may be
|very systens into the cel

effectédi dbbyt chffeliehy Waqzsb &cgJJ byi t(}plicat,y sitentapesushentiadeimak or intravenous

eukaryogi.c ex 0 r.the nucleic a
admmis ot B4S BATRHET RS Al SHOAIERBANE R oty by delivery to
an arda\PRAP AL gfov?cﬁ R4 Rﬁ%&tfrﬁ%’tk&j THR$ &Inecfead%'nﬁ réf@f‘ét@l}l&f §dbButaneous or
expressi o T functional IL-15 poly eptldes of" t'he
epideimalenjettion, onmfopicebgppdisations eye: és & oioypl@ps oy eerosele or by vehicles

articul ar or stimu rowt h i
such 5 Lignogied o i R P BN P58 AR ooty ullernes.
MorebA& ﬁ"tntu@IéQ! RYAPE Bk Gh e dreClol i il inisREJdOEhvePorlab gene therapy
wel 1 known in the medical arts, dosages for any one
appropelicsean bdawedh dsenggherapnriyhith it based onAetredticing thBkapeutic genes into

ot By TR LG8 P S bR or gene

transffl NTrahspehidt e, ex@peddsihgla Aeddalibing antbedsheiredlEédiggaibei igve growth
adm ni stered concurrently. Protei naceous

fac‘cmpheaac@e@ genesaled psinetthe Sngrapansiboylt @@Hﬂﬁee&ﬂﬁﬁomnpmc Natl. Acad.

s GERH ] 995 T o3, PR, i QLGRS e v,

meth6BNGeeat-Aelvetingl y8Rehs fOf pevitral dr)dn@w{ﬁgéiﬁrthﬂgpy g descrlbed in the
aforenentioned factors. If the re |nen is a continuous

literajupg e} &1 knpywnde din eereansekilind infhe HE searfye- Giordangy Nagurgdvedicine
2 (1988) ht5%9p§5ha§e} QAR 7@@%6@%191?199%@%# 8cience, 256 (1992),
rogr Y pPEerio QF

ess’tan be’noni'tored I ¢’assessnent .
808-313ppst, tliages iR (1026), 3VesT4 ouithudee, Galer Ress 78r(@895), 1077-1086;

NSE IR e fp e N e T A
Natul%ogw '&9@57 5850855 ANASrsoR N laRY 3900 galgm e8.%0; Wang, Gene

-‘aqueod’s “sol vehts are propyl ene
Therapcyl ¥ el BYT)e 1363 09c OV angy eettieh Mediines 23(1(9196)337151 TG VIO 94/29469;

wo Shsisih B 3b RSP8I Cloiedt Db B Pt SHhegBecaieFen Opinion in

' | - gkl AG1SiB! deftmolecul
Bmteg%lgﬂ %%?p?é(} % rrégsl gm@ Pﬁ‘:de‘%ﬁér}%ﬁ\?gﬁfﬁ&efﬁ. ncl ude sod cl uﬁo eenies

and vebioes oﬂ‘éleanQlﬂllonnna}Rbm desigeddiex direstentradiction e fanihtroduction via
sodi um ct at n or fij LlsS.
iposGTRES: B BRILon oot BEO T BV b FRRoralioR et (. gene gun)

repl eni shers, electrolyte replenishers (such as those
based on Ringer's dextrose), and the |ike.




Preservatives and other additives may al so be present
such as, for exanple, antimcrobials, anti-oxidants,
web@bati2ny agents, and inert gases and the |i keCT/EPm®04/013907
conposition of the inventidh may conprise further
or otltgedliveyenidisnitPthd B&l. | AdBHciRdyUs badhloVR8l system can be used as
conposi tion. Said agents may be drugs acting on hair
eukargem)tpwsqmln@mtﬁ@ fphtlns@ud@ﬁeﬂ@t@mote@ulhé pEthg nb@macm Tieentroduction

h

and gefi Mershb a1, DR, SR 6 Bug hedes ol Aot 115

polypéTgt@dd@ ofthefiRVeritionf MBEreB) siiblie&Preeeds, o!}ﬁ@)ﬁﬁdbsla‘ﬁe gmlbﬁlaﬂy useful for
e induction or increase can be é)et erm ned

stimuletiopaefi Bain growdiim aviubisst. hBle d@qaggééﬂmmemlb@e(é%mlwd by the

ot By SUERRESB B8 LN RO AR EABE oty ovses oy

one patieht deperfisugdntmarg factostinclGding thepitiont's bie, Mvdy&ﬁirface area age,
according to Mann and, Wi tney. The stjnul atjon of ha

the pgigen cv@PﬁaléquutOr‘efdaqha%m&t@ré@pt $°?fg tigle anderovts af M@lmstraﬁon general
o) a

heal aé}dgoyglre% Sefilﬁgmrﬁ%hﬁhﬁfé?edfs Bﬁﬁ@eg@yo Vf{??élﬂac'egusd %hﬁjtﬂaceutlcally

activd mptiert may bapeeseitcin caimaty bstweerc b&gmlnddOpng/ﬂxg boily wretght per dose.
Foré{he nuf act ure_of hai r for godum ng g&ods g;:h ey .

Howeyer, doggshelow 1 2R Qus exgmplany rangs re eayisipned, §SBFiglfy considering

the aﬁ?énrler@foﬂw ?ac'tc% s G fﬁmgﬂ/ &a 98ntﬂﬁf3h§ Sikh e Sl%l&.llﬁ LS be in the

to mnimze the time Wi ndows between shaving of the
rangeanfilied t® 1dndg uhitsger kilogiancotasly Wdlghtpeefminu:ﬁé hair.

Pro gré%gq%;l?% &ggﬁto@$x%%biao%sgsmgg%| Bg rch\gi)%%{l?%sec\ﬁ%ﬂe invention may be
admim5telea 16y or &Y takicaRy nﬂ@}?eﬁﬂlcﬂﬁ%ﬂpé}&tbﬂaﬁ adBin¥dtiakiBn include sterile

activitieS is inportant for inmune cell honeostasis as
aqueome|dr EE-PREOEN scrlaﬂlonsnﬁuﬂpenﬂm taind regnulsions. iExampdeshef nen-aqueous

under st and t he Y9 ef f ect a tr c g
solvefi /56 Hroarss ALY ARSI, B0 ek atl i heotive oil, and
1nject§lﬁlbd%rr%€r§c VastergeRBERL 8 bthyl h@leﬁt%UdB&qh’é‘Bﬂlgr lcirRgs t BRIude water,
in

resen vention. The transgene was expressed in the
alcohglkcr/mue@us s¢lutions) pmwsr@SrOéasgsmsmmbulmludm §almeamb@#féered media.

f f I L n
pares S RIS e Sl ARy £l s
chlorides Wctatd Riikpeps, eafatﬁbté&e cdl@auﬁtraizfen@dses@néles aug ik ﬂu(cﬁ)and nutrient
Thus, this nodel does not al]ow the investigation

replenighess, elackplyie teplegishemsdsych asthose based oy Ringsy ﬁé@@mﬁh @nd the like.
procf Ut 3L ELCRAGHVG MEF o UBeRAERSRR. SR, dicrobia

anti-oklidahfs, ellatingagehtscarrlnereighses and tHelliked Thy cépssitieedf the invention
is |ndu0|ble Mor eover, because of its pleiotropjc

may eoppriss Spegher agents depending,0a e BiEndrd 85q {hefcgmpoRion. Said agents
f
may t{“e/cgg%%ﬁe AL g g a Wl‘lﬁclﬁ&lng &]%@é@?éferré—ch %ﬁ%elo'\xy was

i's cyt rive the
stlnulatlon actlvatlon or prollferatlon of cells of

the skin. prisin was sh win the stu

The tgRfaS Ptllfwlﬁ}ﬂng A trefefﬂ/m.sw %ai ngugtiqn ﬁref%!t fhorease in hair
e t | 5

grow#eh \éﬁﬁ&én{:ja’l%%r' dh Qu%@brg?i y fl: %ﬁ h&H I’lﬁe@ﬁ@d Pfid induction or

gr owt air devel opmant atin
incregse @hn foe rdatermimed riol comperisdnetoeskin whichrhasfnoh heem fredtéd (omtrol skin).

at.h I Hai follicl hi
Whethihe Fufetinof et e Bk St HErTae By SR sty such as

Studeft'§ Yh&E Gi2-QEO0N e (@E@zg ‘ﬁ&)o:rdlhg 36 M3Sin0shd WAL@ASE "Thé B¥nulation of
rest (telogen). In the cata phase proliferation

hair grakéls 1preqrared nigr itreating drmmerlo mg wirious enédical dapiditions especified
herein i %etaﬁ R/POI‘ggV%ISIﬂSlG & mulPa%o SFhatr gro(?v%lg may be important and indicated




As nmentioned above IL-15 increases the proliferation
of various cell types. According to the results of the
warwdpeemder | yi ng this invention |IL-15 seens aPGDERD£013907

to drive proliferation of Mair follicle cells. Tg

from &Ro8REsEc gBﬁ‘ft o‘ﬁ%ﬁ&vsﬁﬁﬁ’ afd ArchsRicl ¢t Relr %ﬁﬁro%lﬁ@ih@%od&s such as
novo devel opnent of hair follicles as detected

clothek, tsltiktetsy tfmaitularm yHimsilagiod ocflhalm igearthadp marradt geen on healthy skins in

herefore | so af f.ect t

3
order e BhRpGEe op FEy MRS DEviERt et SanBPRray R B @ imorcase he

yield GP hHi'rSAéfzérﬁfng%ﬁ RitilA AR of TS 8rdvRh Uk teved Wgfig®l drhBéalthy skin or
15 possibl'y 'is al so necessary for the initiation of

scalpa new hair growth cycle. In addition IL-15 is a
general inhibitor of apoptosis in T and B cells as
wel | as fibroblast (12-15). Probably this cytokine
IL-15 QQ!&' c cdiiie! wBRR LGS ¢h itdirwdsalachivities fsdhipogthiet for immune
S an therefore it is conceivable that |L-15 i
cell h@nmameﬂ a pmheraiymmﬁamtms imaivgr &p ibetieradgrstand the in

vivo e?’t%cétgf % \'t,r\e Is()g%léfrctc(ltéfrﬁﬂ ek rf%Hcﬂri blStfstQﬁ %Qg%lg%g' in the‘ep1derrms

was gBichted e thd sti@ps mederlafig the phsentdavéntiony Thé tramspbne was expressed in
follicle in IL-15tg mce as we were able to showtbi/
the sk fr fhe fallovwingi Teasansg Ubhuiiions ansgenehevespgiession of IL-15 under
tr I
control %go nl.g*ﬁ(lg % s E‘ﬁ i gtéroéaglgeigtvﬁeggﬁbﬁlgﬁg @fo? it 1 leukemla resulting in
preme&tn@rtﬁbihl (Efg:hmttg\m;tﬁala(éa 'tl‘hu!s; Ithde a’hodlel tdes m)yallowahe 1nvest1gat10n of

grow h. For exa e is initi tedb
long-Gpr1B0u ot Maltch br MG TgREnRE ARG Brs paestd T fas been
demo ﬁ'te‘?iaﬁla.'t Neele o f@g Q4n PASON( 8¢ ‘&V\‘ha‘tuﬁ'l" %%ﬁl)cetéprpllbeénd that the

actors are main active: fibroblast growmh factor
secret{dnGH) Il atiibg rt}gasak:elismammhhuﬂaée Moneowzrt bacatsgrofdfs pleiotropic expression

155 e o O R AT P s by £ M8 Hlerore, it vas

hypotft@s?fegrtﬂﬁt) thYd &ytbiiBe R Tal RAEINGIhe SR ATIN Bctivafibn lobipSoliferation of
cytokine additionally has a direct effect on the

cellscg?rtth]hnphase of ha| rs because IL-15 interferes in a

ath ant or |n|t1a n h .
Surprgt h1t Bﬂa‘fs B@tger ﬁé ¢ Prespht iny th(gl gha? keratinocyte
derlvéH‘ Thaisr ifits %‘i’fﬁﬁﬁ ar e!@oléj &b e&ihtindd hhidi gro9ilo whll Eaﬁﬂtdl’eﬁélopment by
| ke al opecia areata or_ androgeni c al opeci a. Becaus

ttmubtttlngtthe rrolifefasioat ande omdiffesentintipatafnipiv fflielet o6t Shtaﬂt gells. Hair

bl
fould‘%o pis eql%l?lwldgpélgu ﬁfey IéT’LIE%‘ﬁe tﬂfern{sge PO s?%{flg qﬁl% gr eve n%/ {3 € cylee of
growﬂﬁ%aﬁaée‘ﬁ? Sregtd:@mbﬁ) (@dﬁa@%ﬁ} ed agat €eloghhly. Thehie cathgehSphwise Iproliferation

usef ul hance nerino qr angora woo|
takes ;pmg @@dm mheotw“@p pmgt .oﬁ ghet hpissfolljele magsve ép@t%eﬁnslpteelpserved (30).

As m?t&é(ﬁ}%ﬁ A09ye IhLOES 6@?%%@%@1@}9&%% tiofl lt)? v%.ﬁ 1%%(%110 ?]s Accordmg to the

result§ o8\ studly vihdelyifp tHieinsveatitn IR ﬁié sdaqmm@lsdi hbale fo elsizn tprohferatlon of
invention it has becone possi bl 3 | at e hai.r

hair gnllicle realls. decamimaly () werg eiepe ! . akp fhgred de novo
e I
oL b IS RPN} o b W S spprcs
therefokOIH1 & ngiydeaffa‘ct ﬁtb@rcdﬁﬂ:ﬂaﬂon dhpapilts eellsoehair siem @ﬂls trdzmalmng in
terns_and the expl anati.ons nmade h iLnabqve .a
the At 3R GO DRFRAESH ROVEBR s FERY SY LBEP Fetary fo the
I n { T
il ek b BR0Rhe ke LONGAOOSS s i s of popcis
and BJ@%IMrae rtelllckes fmrobiastmm&ﬂ]ﬁl) Bsobdblfyi thmd:y’w&nm aoalsbaleo fudibit apoptosis in
ration osj tion for ven
basal g GULGISPHG B FIRGEIRGS 1t It GURCeeRl Tk ip BhRiGRy Hafcerowth by
used herein neans that all clinical synptons
acconpanied with a




di sease condition are absent after said treatnent. The
term"preventing” neans that the clinical synptons of
W@ 2e506eR3%E becorre not determ nable. The term PCT/EP2004/013907
"amel iorating” nmeans that tihe synptons of a di sease
stunulﬁﬁﬁgdﬂie%i‘blflfe%ﬁhl of Haﬁ'%ﬁﬁ‘:ﬂ: celd 'aﬁd by $HiPRIRL apBptBYi§ M tHReNower part

mell orat1 on shal pre erab yoccur In a
of theéIagrﬁ)ﬂlctlmmth reavlieg tooat pmlm}ge(i tigespan ahd highcm@tlvny of each follicle in

osi ti on has n ad ' tered CuUSs abgy .
IL-15 GG ROF 38 74 WO o st boisaaang 2odAsP s fiaThe signals
controtﬂgt% R ke fMﬁ@le‘Uyckhﬁe %’tlﬁslﬁﬂémpl@téﬁnhh&m‘stbbd hH§WBﬁi Oﬁﬁny of the
ant ageously possible to prevent” hair_|oss during
maj ortstgnaﬁm.glppﬂmaargese vakyné & thgsaiclical grovyl I%qr@xn@wmhc gatagen phase

RETETOE L IR IR T e TR T T—

phaset(gx% giﬁﬁﬁge o %ﬁieﬁ FARITR ORI thhialy a(dﬁ"\/tahﬁﬁroﬁﬁwgrb&% fRtor (FGF) and

growth stinulating agent. The term "second
signalh alansdgcmhd saditivatoat ofh transgeiption rfattar dSTAT 3agdhd 53 i A already

mentlg]ilﬁ‘élrﬁf fi éc 0 (a:&@.r f1 @%ﬁllg g%{tsilgel‘ggﬁ'or} v1% ﬂ’% a&glpgfl gathway suggesting that

this cgfokiﬁél Alditichallg KasH anbét FRRt bR tHeleswWihnghsaOf SR Bdethe IL-15
bove. Mre preferably, said second hair growh

interfegts nd allgnaig)aa’rgkm thatisseiperafor H@Tmﬂrttﬂgéh@] gmmh phase. In humans by
Cons stln

far thg 315’8 Prciallseer irg ls?fflgr%@ggg%é% %grﬁlgl Lt cogtrg} like alopecia

areatalbs Qllldrﬁgéiﬁé @lopetiat E@&iisé Q)f dfsl proliCehtast arel stnﬁﬁlaﬁhg Q:apacmes it is
acid, inhibitors of 5- gha] -reduct ase, prefer

concepiablgetotuse dlord 5 th rqstmtlﬁy land repstivate hajr g§11c15$ dt @lﬁgmﬂ}%e possible to

14| bet a
prevedt l}értblﬂf/ﬁ &%Ng %BF% g’%mﬁ oLl %engseﬁald%’reo pgphance merino
or an%()l@g %bgprodmtﬁﬂlw @F)Symggfh@‘ &telihe/tochpvedt sheeper mbkbitt altlﬁ
noxi di | (Rz azael aic, acid and derivatives {. ere

Advaptpgsaysiyefuinto the idegtifeatipnaiilhd > agiadegpgaatops %%Wh in vivo in
the s BRHE poe LR ER ot DAY BRSO R ThaiF Bwthin
contrglledf§ eadflivienenianadi il thid eoratxe it THoaldbe lemphaazemlf thehHsé&s will not
agents is described i.n %@{al [ in Uszowgl 452 1the
merelyPERICBEINORIQSES TS ALSA SHEIUIRE A\PrPmOts §38 hegells
reference. Moreover as specified above, in another
preferred enbodi nent of the use of the invention, said
The mtume&nbnmf tharteies andripy es@anatioph anacbche.r@mabﬂweya@r below apply

mutafgﬁ%gk%@éz %]aacce o ? Hi"éiﬁ? §m§glctegtbagl e carriers

are disclosed in detail herei nabove and bel ow.
Mor eover, such carriers are disclosed in US2003 114526
the di sclosure of which is hereby incorporated by

In llgﬁgfeoetl ﬁl eé%ngé n{h;ért geeglit grwgeéﬁﬁégﬁ% di glrree Be %ff 4 rf)(e)lynucleo‘ude
polypRPRddTBE esthp&ild £OABRR! heddinabtis b EHB pRPpaatieeE oftal edhposition for
conposi tion" as used herein conprises the substances

treating, préventingautior amelmmatingrhagrdassopt i onal | y one or nore

The {éﬂg r‘&%gtilggt]i gqal}.}%%lnﬁ?%gﬁp{x}g%setg%? él C?Flic?l-ergﬁnétld%t e?c%ﬁfsarﬁgd with a
diseaft BbABGSH ok abient aGiee Rhidbir@tnant! TheAear Ptpableatifg hteans that the
conprise acetate, nethylester, HO, sulfate, chloride
clinicahsymptems jok & dlsphsg: become not determinable. The term “ameliorating” means that
the symptoms of a disease are significantly reduced. Said treatment, prevention or
amelioration shall preferably occur in a significant number of subjects to which the

composition has been administered.



phar maceuti cal conpositions can be conveniently
adm ni stered by any of the routesconventionally used
WO 200506200 admmi ni stration, for instance topical PgI/EN1ve4/013907
subst ances may be adm ni stdted in conventional dosage
As dif Q&R oo HagdlobyisCOpidiniihdid disegsetbondRioniih husiadnddudlto the use of
pharmaceutical carriers according to conventional )
the present éaipntien itThasshecpme eduurtegsonsly Topsiblevie pagyenhair loss during the
ranul atin SSi . [ | i ] .
carly P Bo b PLaBLR SOMBREIRLIiE Lo S sHllh SLBF or afer air ws lost
after demtiidraf¥e appreci ated that the formand character of
the pharnaceutically acceptable carrier or diluent is
dictated by the anmount of active ingredient with which
iteiSqt . i t . i nisteat i .
In & rgpfpiSe fippipff ot SR pucy fidne g o6 ToBsiith (Bhd Wmprises o
second &aiz @pévadhl seimullatiniglagestense of bei ng conpatible with the
other ingredients of the formul ation and noa1j
The teya esespndhair gg)wthétlp@éqtmgé\gpntt kelates fo agents which are also capable of

simaBFE TR AL A MR A8 R Bt RARMBAS, i o

can badé&esiatdsespetidicd abavdba, sucrose, talc, gelatin, agar,
pectin, acagia, nesi um. st earate, stearic aci nd

More g erable, SR S0 SRS M Pl RS SHROEPHATS the group

consiﬁﬁ{gfcﬁ{ %‘:ﬁ o @aﬁ%gk%gd £9ds, S¥oths, RitdrpSi&NpREerPR§RManolic acid or
ol I and ol1ve oll, ter, enul sions, various types of

ursolinetdid,ngratapentis , acéd, ecélbsirodo Agiationacidn thhibhitors | &ie S-[alpha]-reductase,

referred to above. Simlarly, the .carrier or.dilu
prefergfly”| ORI Re  def AT ELRASRRIAE kndIHoEB he W Dot NN-
diethydbsrBarASy1H %YM-JEQ@E@H@F-&@&S&&{GQJ_&P Bhdbgéil FERPIRT Mtagonists,
alone or with’a wax. The pharnmaceutical conposition
prefemblyoraypragerpoe t fnetase.e MimoxidilRnt azaslaicanadid arthi ¢erivativesd thereof,

i n _vari.oys, manners.to .achi eve. the desired effect.. Said .
cyclof R LB PR HRUOF L M-S BERah s e PRI EP T gpmatalin,
pheny?bi@NghdHhixtited MHerdo®) did| dRti04tiRS oPBENOB&E Bhdfe@bly oestradiolvalerate.

preparations to the subject being treated either

h
The stynetiifeyof thesss agants/isslesqibed in detail iy USRI 4826 therdisclosure of which
s h Sl%,lbst ance cdat%,rbferadrg nistered in conbination with
15 her g e O R N & 8 her in a cormon phar naceut i cal
conposition or as separated pharnmaceuti cal

conposi tions. The diluent is selected so as not tq . .
MoregYdreastspe¢ifiod iabpvsyiie another prpfarspd smbodimens g thawse Q1 the invention,
.+ Exanpl. ' . dist il .
i G REF o5 S SR cpipt i
Suitable! phareicewniedllylank ' osmeficallyoaccepiabld dhiriess, are hdisclosed in detail

_pharmaceuti cal conposition or fornulation y
hercigabere ido PRGN CMIOFIVES, SUshj CRFERISs arco ISﬁ&%?ﬁPchIS%%U“% the
. t ty ' ' bilizers and the
dlm#?%e&%ﬁ ?fﬁiérﬂaegeéﬁ? ?‘E:Ha‘ : y{ég?) ? ggﬁéfe\f}éédose refers to that

anmount of the substance according to the invention

whi ch aneliorate the sy ons or .condition. ee
In a fﬁgh%rpa{ﬁmﬁ?raedem%e@wnarﬂ?m YH’GXP%‘? of t@? IBYROGOR o5 ogposition is 2
pharn?eﬂ:@utk? lgﬁhﬁés‘i@i&{sd by standard pharnmaceuti cal

procedures in cell cultures or experinmental animals,
The trmg. ‘phafbice(tited chngmsitivel sseuseid clelréiy @hfpptses \he isnbgawes of the

of .the .popul.ation). and LD50 (the dose l.ethal to % of .
preseith MYSBHON AP PRIOTHIY Gl B gte QPR gERu ] eﬂaﬁe@miﬁ)% carrier. The
subst@ds LPXeCprBldn® thvention kg vehRiARBIYI £ fhadBiccuBilly dcctible salts.

be expressed as the ratio, LD50/ED50. The dosage )
Accepabliensattswedniprise abetate, ninethplestas HEl, $ulfatey dhddridec andyythe like. The

t he attendi ng. physician based. on cljnical ctars.
pharrpaseyia) RiRR L ABaranensni driofaed T8 Y%, ofthe routes

pati ent depends upon many factors, including the

patient's size, body surface area, age, the particul ar

conmpound to beadni ni stered, sex, tinme and route of
adm ni stration, general health, and other drugs being




adm ni stered concurrently. Progress can be nonitored
by periodic assessnent. A typical doses were specified
wW@bw$m632The phar maceuti cal conpositions and  PCT/EP2004/013907
formul ations referred to hd2ein are administered at
conveh88HllyOne8 bR dAGCAIEANESHYA, 10r iXkeands SofballyD G hRr eibSiBfices may be
i nvenfion. However, the said pharnmaceuti cal )
adminisened 3i tconvrntianal dasageafams anepated; bl sombiring theedimigs gthestandard

than. ope t.ine, far exanple.framon ur ti .
pharngGE oA Gortib Gl 0BV oA Bri Rl 4G gl ftes may imvolve
mixinkO aPaslBing NEhda @isiep of difrelvify e iRediemts piseaprestiate to the

I'n a manner well known in the pharmaceutical art and

desiredquenarationo Hpvillshe appraciatest thahihe derm grd ehasagterpidhe pharmaceutically

erred to,.herein. [ i Xt Wre.or: i C s
oS B DRI 8 P BT s
be co@bindtl] the Rbutt BE h@afmistfafion Aak bii@r Welsaotharviiables Ol dalnder(s) must

active substance(s) will usually be mxed with a )
be "acegptpbler inpthegensgral being compafiblerivith the ather pgrediets of the formulation
. t i . ) =) .
o RS A GRORLE. T8GR SRR A s B
example, siter d,soiémr $ighidd Exgmblabyef colaf cdrfiepsiate aatoae; tatra alba, sucrose,

whi ch serves as a, vehicle, excipient or rmedi .or the
talc, gelatiny 829rNPRCEH; ¥3FE, MAgnGFIWY, Steaidfe Steare F‘%‘E{Eéné gﬂ%{l‘%’s c__léxemplary of
i (3956 TP RRENEA PGl Kk, HIQHY gt o and ot
oil, whiae,lenRilkibnss Warens@gpgsarfywyetias tgents, Rerilessplutans and tedike referred to

fornul ati ons ¢can be adopt ed t he de of .
above Qi HGH 4R EHAs AUPREi TG PRBAP SRS Fafriel wel known to the at
such e?sia@zwrﬁsmoﬁdiﬁgﬁﬂetdi’ ol R3ryl ARtedkdtO BRone DHHRBASKAN THe gohhﬁﬁhceutical
i [

he dosing recommendations Wi ll be indicate
comppsitiol @tcdrdipg|tb rihe ipyeseit! iowentipnt ¢aa e adnoinistered tip various manners to

. anticj pate do [Lust ment.s .dependi.ng on.the . . .
schici e FRBIECPIFaL OaI P TS ol LR SP Rt (AP siper lone
or in MeSBEhiRied%s toAGrmMceREkall pitpatafiohd!Rd the QlkjestHeigtrsatéd either orally,

the wong dose. Also preféerred is the use of the

topicallyvemparenerallfieMereovenithe sehstrose chw he jadministeradein] gombination with

co sition, The term"cosnmetic c sition®.relate
o SRREAE el S B Rac T BB ghEL B 53, spued
pharnidREuticaP BahpEGiedHs) Thd dibiip Bdeldcrid s89 6t toiPReY thie, biological activity
i nstead of pharnaceutical acceptabl e fornul ation

. . S.’ . .
of the mombination] les sofdsuchedilygais ereedistiled awaterginhygiplogical saline,
. —and._exci pi . Ly cRe . :
rine 3G SRR SN, SRSTRARE Lo RO B RABUE i ppgmacntin
compd§liibh eer tfoRndationy mdyn absof Undlhdy heef esrtiers, eadpohinenér nontoxic,

of the use of the invention said conposition is X
nontherpeifica megimmupogeaicr stebilizers andpthe likeey gregppeutically effective dose
refersSC TROR ' AR tﬁg as[EB&Q%ce.aaéﬁ%Wdﬁ% 0 &hé Ghidhtioft \R}ﬁfcfl ameliorate the

rinse, an ointnent, a hair lotron, a paste, a hair
sympfh@ay condition. Sfheeapeatie/efficary hand taeicits @if. facht bempounds can be

preferably ajd conposjtion is to be adm nistered .
determiserichyl Sigadees pRETERSINICA) PrOEStEEOR %?%sﬁﬁﬁ%eét or expgfipgntal animals,

b RthS (ol Kb BB in5 @8 bRie pdpulitidAPBnd LH38Gthe d
&8 ?ﬁgb E‘%hgc Ogéth?%pgﬁué\%g?%?ei S hélr eby | nceol? or at eg by X e. o8¢
lethalrtef 3% € ¢he popudation). €l her defse ratdbawbend therpeutid andtoxis effects is the
theralg)efutitc r%r?delx? gr?? {tlcgg bg %&gressslégjag %ﬁe rlaao,aLBWS 0. The dosage regimen will

be determined, as set forth before, by the attending physician based on clinical factors. As is

well known in the medical arts, dosages for any one patient depends upon many factors,

including the patient's size, body surface area, age, the particular compound to be



Most preferably, said manmal is a human, a dog, a cat,
a horse, a rabbit, a sheep, a canel, a nouse, a rat,
W@eoalogRta, a Vvicuna, a guanaco or a |lama. | n BCTBP®04/013907
preferred enbodi nent of thd3use of the invention said
admintsibhe8 ClexS Wit bid koA FBIhiSTHton, BehealMhad®d, andloter drugs being
acquired fornms of hair |oss. Mst preferably, said
adminigsered icomdursentipt Rrogiesechndie maenjipredely pasiadiodssésinent. oss

LS,al opecia are ,..al 0 | a, subtotaljs, alopeci .
A i GoR8 el SheSited iy T Pl BomBatit fby formulations
referrdd @ BYERT QBaBGARIREN hERaW drlte tih @B6ordiRawRh A& uyebf the present
) known to the physician and are described in detail in
inventier Efgwesemanthgr gaif epharmeesuicaly compesitipesiand dprmulations may be
. Pschyr el. Th resent _in ' l.s0 at es: t
s FIERI SRy FIE 5 S A S0 o o on
limited ShuieHelr € Aakr SpcoRofoamelatons agorling to {e ipoéntivapire dpegpared in a
wherein said nucleic acid is specifically expreSjed in )
manneth @elekpaWih g ythe pharmacsationhiat Bad Bisually cARPYish gk ¢pghene active
substa%l%l:l ?&Tfeltr@c? {I)Ell?e?ﬁﬁy'éﬁ&ve e gRRdhlet I %Eieg@fsgalassociated with a
-cel TS, "mast cells, cutaneous nerve fibres or
pharnfacbutivallpsicseptdble chaiem ort dikleaygérienfnbor makirg thoserddrinulations the
. relates to aninals referably mammal s, d cells of
actlvessdllgﬁa%qﬁ(wgl %leghbq:&qeéll W ﬁ%@g}g{: gbfhjutg(? gﬁ |a);§fuent, or enclosed or
encaplsélﬁt%g riﬁtaegaéisﬂ O s dnet .rcaaﬁﬂoé. @Lr gf _oéﬁ?%ﬁiltélﬂ‘@ cOfitatnBR or vehicles. A
af orement 1 dned’ nucl éic aci'ds. Said nucleic acid is
carriepr efagr bdblsylid,i sekeisblidy gal-based atyl liquié guatetialr whicheseeves as a vehicle,
. Which enabl es. speci fi.c expressjon, in t . .
exciplei B AT (PG <iibte THeaeaisn T ALRRUG cERrHFpempge those
mentibfSd | 4 BthbfsPNSIY kNGwA GHRAE BitNSed RE.| Rehmgiditt Phermaceutical
acid and a nucleic acid encoding the regul atory
SciensasgMewk @ubhisting Gempanm, Feston, Repnsylvanial ddierfgroniations-cag be adopted

nucl ei c.aci d specifically d ream.of, .t he endogenqus . .
to t SE b A URSEIE B BETRE (hE AT kAP “RAB. (apbosicories,
solutiBf, ¥Bdpehsiohd oRtHe1ARS TRE BoSiRSTRICoRInRGdatisROMIBbOfdicated in product

sequence is inserted, said transgene is preferably

labelingt sy redlosdng tthe | gresamiber ttoeanjisinstae dose tadiustoents affpgading on the

cons g4 SARAREHEL SRS PoE STBH0 Y5530, 50N o e

wron®PatleRePit ittewrigaidesl by the IL-15 nucleic acid.
uitable regulatory el enents are preferably the

| angerin-pronoter which is specific for Langerhans

cells (Val l,ad , ' . 200 (5 - .t he :
Also t%;?flggleé alssekh%r g‘%toéf:r {ngvihl%ltﬁxﬁlégsglgg% & g[%do ¢ er}rlgf)%ﬁé%ﬁ e% cosmetic
compbdigbsal |, CancerRes. 1998, 58: 4061 - 65), or the

col | agen-1 al pha 2-pronoter which dLnects,expressi?n
The feamf aosBiie SORPOFipR 3 relatet4n e CORBASition (hicly sap 1bp) formulated as
describe@ %ot 4t %ﬁgl)mac'é%ﬁ@i hothobQtioh h{oo%QﬁU%%H‘ iftdtedd of pharmaceutical

{ransgenlc non- human aﬁlnaP, or exanpl e transgenic
accepfabls formaiatipns, vegiersdifuedtsand oire lilte the kchrrits, dilneh®iand ax¢ipients must

or targeting vector into a germcell, an enbryonic .
be cosaelicall afreBiEble. MOreRTeB g BIIG CORPOSIHERT GiIPIeHERLY g he applicd
topic,‘?ﬁ,oducti on of transgenic enbryos and screeni ng of

O0se can be perforned, e.g., as described by A L.
Joyner Ed., Cene Targeting, A Practical Approach

1993), . Oxf or ni versity Press.. The. DNA.pof the.. .
In a fybon Bk erAodR 6F e s ShsiaNoiorha Sorbeqnyfg formulated
as a Baifl toniSOH hie rBstiHeP tompPbditorih SRRIFB! h Howdef, PRILyS 8 hair rinse, an
supra. ‘A general nethod for naking transgenic
ointnrent) athairdotiam iapabts, 4 kaidersam, dleadr $prayt drel/eira haisaasogobr
exanpl e WO 94/ 24274. For maki ng transgeni c non- hunan
organi snms i ncl udi ng non- human ani mal s




obt ai ned by honvol ogous reconbi nati on, enbryonal stem
cells (ES cells) are preferred. Murine ES cells, such
W@32008863279 i ne, grown on mtotically inactive SMIBP2004/013907
cell feeder |ayers (McMahon4and Bradl ey, Cell 62:
Further P Sfe P saiP&MpostihCRith Bk lanASis@RIGbHiREMy (faRekisNscalp of a
E" J.  (1987) in Teratocarci nomas and Enbryonic Stem
subjedtel | s: A Practical Approach. E. J. Robertson, ed.

d
. (Oxford: |L.RL.Press), .p. /1-112 d f.or 1
TopichlGhuRBERaIoBdndera g A U i 351 E sstRPigaue of which i
hereby McbHRate®Hy réfeRnbRt |imted to, the El4 |line (Hooper
et al., Nature 326: 292-295 (1987)), the D3 line
(Doetschman et al., J. Enbryol. Exp. Mrph. 87: 27-45

(1985 th | i Raober.t son et al.. s X
In @ gy bopb oot T OF e g sp DI 8 afffmal
Most E?e'ferﬁgl ; §8d n{ah884)is whivedinl & dbfCOER0L BoREl Dpabbf £sleBpa camel, a
erein). The success of generating a nouse |line from
mous¢:3 1gle kN glnged @i iepna, & peaiace er 2 Walet ed nut ati on depends
on the pluripotency of the ES cells, i.e. their
ability, once injected into a host devel opi ng enbryo,
In a 8ied pasfemred| ansicdinisit of thvousd af the ipamtioni it subjact suffers from
,enbrﬁogen_esi s and contribute tao iohe germcells of the
geneticaldy, fletprpinad apaipr acariedfosms gENIF WS&ont ai ni ng t he
i ni d r . b0 . i .
Most UL S SR BIP UEle BN BE oL i LEIBRBIHAEARS faRbbcia arcate,
alope6ihistiitoiatis,nl geciafibalis,aschdtAlomaniasorsigeninducddcdopece.
chinmeric for cel]ls haying.,either th econbi nase, or. .
The RIS ACPOER Wi DB BF56 it WA KETTodh diF Pyl and are
GRIragat ARSAR P sy &bl Or
descr%%%?ﬁ@é}%l E{rg%g&g%lal ys?lgtg%t l{(’gﬁ;ﬁ%ﬁ%ﬁ;g DNAEHgf %1%5;‘ spring
so as to identify transgenic m ce heterozygous for
ei ther the reconbi nase or reporter |locus/loci. A
met hod for making an IL-15 transgeni c non- human ani nal

The p&risegtqﬁ%ﬂtféﬁ%ls’;orfeﬁf‘és% b tiafsgeh® rRAIRNRANNGHalFoAPRIsRE 2 nucleic acid

e transgenic animals of ‘the present invention can be
as defthednhergmebevey cuemting an {145 npelyperdider evhisteinasaid tepolpic acid is

.used for industrial goods. Sui.tabl.e.candi dat far
specifiGallysgr s iR i Seuiiotis.ph i Baif Py g e grigelpans cells, the
melaf¥Ry RS, th@ déhRiclepiRrBHEERellsamasttRlls, cataivsistherv fites oBfibroblasts.

al paca, a vicuna, a guanaco or a |ama. The present
The témyrenisgenic nercbyaipm ghipal ztelagesite paimals, peeferabb agmelss and cells of

st.i nul at.in al r. ar-ow:h j - [
B TR TR T TR T e ————
aforeMehtibrizd Hiele®d Scias: i Shidaudlet iabrldisiprefetablynidkedatoch flijable regulatory
Expressing the I1L-15 pol ypepti de encoded by said )
clemenicwhich enables speeifice p¥aressioin§7 dharalRremgntioisd tisyps hhis can be

. relates.to all t ] f ' . .
e BUE5 5o R ok S 118 4205808 o macti
acid &RobUingnEe MPAtaes segtiiedsntoahe igahorne ot bpgntrodusirgethe IL-15 nucleic

.acid to be expressed topically, e.g., op the skin or . .
acid spegifisallyridownsganp of dbs Prdpgandly 1gvlAYTY éE—‘éﬂqnﬁ Srespri iy said animal
< pL.oeack | o) : " r i . .
PR HRT L RGN Eprll | UL TR0 i, s
trans@gdnke iz I peiférably ihtedtatdd stablpto tieegameamrof the hostlantmalnghe trangene or

production of |L-15 pol ypeptides, in id ani nal ..
the Hnogknai FRPSHHCEhEr Srianstlony 1o aRe: Siificienl FPesio Gf the IL-15
[ fir L bi i [ itk |
polbHEAE RSBGPSl S, Spiic SRR, Al e profaly
the latgetindpadrhoter vhich is spdcifinufarsLangerhans cells (Valladeau, Immunity 2000,

12 (1): 71 — 81), the tyrosinase-promoter which is specific for melanocytes (Kelsall, Cancer




could be WV radi ation. Mreover, several inducible

regul ators el enments for governing gene expression are
wowedos/oknown in the art. These el enents can be PCOER®A4/013907

by, e.g., heat shock, dexan®thasone, or netal ions.

Res. fmf 8RI EG%IVEQGSP as1ofh¥ @NI8FER0L lphh |- proghofirSWhieh &fretfd expression to
detai | bel ow. n addition, the@gﬁr esent invention

ﬁbrolémﬁphb@‘éscwmi?ﬁ@dzm@r 60rEIRF 480t ABTR)ani mathof £y the production

conprising the ste Tran form
of a e elchebnt AT 18 <xepPlesiRREH RPN o5 RpfsBPuction ofa
a ink-vk trh el ceh] ¢ 11
tt- 15?{%{63??1ag|r Ejdﬂgﬁtt lgs gtl?lpgmgg%gnder smﬂ?ﬁg{wt he t?e?r%e oran eLe
or a ce}hahmf@d: therafragn. Rreduetion afdraspgenicoppbiyes nd sersering iobhose can be
he t he a t
perfmi%q Silke n%qﬁ%sl%nggdl ' g% F,I gc?n?ﬁ ?tdﬁ?&%tgpgéﬁl%ag Cpfgctbcal Approach

(19930.eQxtfok & dJni@EsdthxesﬁafTﬂté BN 8 efBiyonall theabianesd of elﬁ'dryos can be
enbodi nment of t he nmethaods of the_invention said |L-15
analy:pﬁgﬁ \}s‘y@ter HeSouthern rhl@tg Jath ymarroptaie PEber sie {Pray A general method
I r t
for ufsRHY Fhitethi® EFERman it B dbRENLT if the SR fop Bample WO
94/24@74.h&or Qﬁzﬂ{m@l traasgeres shomrhudhiana obddisoas emn]ilchng)rn(trhhuman animals

translatl n of an RNA nol ecu] e uch re
obtaingde i PEOUS STREPIYL naa?m,v@a{)#ypaﬁw Sgty Peifﬁ g,gg iy PYfg preferred.
Mulriléle:‘rslt%j l:ﬁﬁso 6YchSlsSABN! [Fne? Er(ﬁﬁf‘&?mlﬂ(ﬁlce%lﬁf }Qﬁét vel"SW‘ﬂS/? Qeﬁ fRder layers

at “genes conprr8e structura ements whi ch
(McMzahondnd Boadiey, o]l d0ARH0RNAE9RS emhﬁalbzsasr@g@rﬂmdc(Rybertson E.J.

whi.ch are i ved. in, the. regulati f
(19575, 5r SEiToHHOLE dnicHBLIsouls, Gty GFING] AnHebeds dbpoach. E. I
Robeft&ﬁlr 88 QUBGIPYREMRES), %Wh 19RhafivenRES T&QQﬁnﬁB% | f¥e targeting.

aci d seguence or which may encode for RNA which is not
Otheresuitable i lines amhmb heti agte geigimiteretobthe B4 linsWEloohes e gk, Nature 326:

292298 YR 5E hep Shine CRRESRn o B SRR, P R2: 7S (19890,

the CB@Hﬁ@(KHHért%I?BiE&F Nfthre3 20385488 (PIBHY), it AKI- WIIHe‘(gZhuang et al.,
el enents or enhancer el enents both of Wwhich coul d

Cell 783384 (1994} Wi Insormoweird borRieignecsierieh &he Success of gencrating

o mofRESRARS {4t X 45 SO ORI vt

of th&BYEdlss i.6f thairdsbikty, Bag! ﬁrﬁ&d@éc}/ 1rﬁb QITRGH S‘desﬂ@iﬁmgsembryo such as a
enhancer el enents, however, can be found_ distrjbuted

blastasyirorteruim e pertictretesingmmbyyeganesis ead gowiribuierie he semmycells of the
result%’&% arcrﬁl% Pe['heeqlgs‘t? B dofl aﬁrﬁﬂ? the ﬁgé SFFS’ @f AR UifowAo develop in

Separate e exon er or

the uRANE R eldophephBit @rﬂmmhﬁfaﬁﬂds el axelbpmmad; ebihietie mice. The resultant
fragnents whi ch, are capabl e of attractlng or bindin

transgesicyipegst arel BUmeaig oy gell3) hﬁvmgeelﬂ@@ Hrea‘ieF‘Hﬁ iBpse Wereg@ﬁ%r%m and are
backc"f‘gﬁgﬁ 'aﬁﬂ %greﬁﬁ]écfj fc?‘r tgggﬁ Béidc tl {gdstr?ﬂ: géne by PCR or

I nvo I N reg on o aid
Souﬂ@&n 6101 oamplysls eort lwl biopsya DINAY df raffspring pxbl asntof mlemmfystransgemc mice

Said iptro conprise furth ul at or ene ts,
heterqgyigews ior sﬂﬁ%ﬂ??e@emggwasep?rorﬁgv rig ws@&d Bt ot pabopan 1L-15
trans%e[nn 10 gl@.u%éﬁ 4iRAPS deEMed APELALM e E&o&r{b%nﬁ&%@flesa

ting 1n a nascent RNA transcript which
The tramdgahicsafiotals, ofxtha present nbvanrtiosecarebeesdvantageously aised for the

R BTSSR TR, A BASESER il

are, tﬁ@lngré P déE Qlutl:ai‘t@h?érsé CAHYBECE sREDS ﬁ"Hanﬁ[‘ AmBhke, a rat, an alpaca, a
transcript said regulatory sequences may be encoded by

vicunghe guanpcoonsa lahna.




addi tion, besides their function in transcriptiona
control and control of proper RNA processing and/or
W@ e@biobi2ry, regul atory el enments of a gene coul BCOEPRDE@3907

involved in the control of 1genetic stability of a gene

| ocus. Said elenments control, e.g., reconbination

events or serve to maintain a certain structure of the
The pRiséntdnvértienaaccardegtpnalsofeldbiito a neetisidr formstmuiatingthay growth in a

prefenae@ sai.d he | atary el enent enabl es specific
non-higaan aigy ﬁérpﬂnilﬂ% ht?%% i°ocytes of the hair bulb, in

(a) “If?aél%ﬁ)?&ﬁ{ Rfarf@hl with bRACIRR! RNPEYdefiRed i\ Gaisendindt i C
epli dermal T-cells, mast cells, cutaneous nerve fibres

(b) oExpiessinhthadl<l5 wliteptids prroided by sgip nuelsic@nidcan be

hi by. ing.the JL-1 ti.de_of
SRR R T —
into aft hSiR hs diSt16edecdte MnSadaftRnRERI tei? Bhdonigasses methods for introducing

| angerin-pronoter which is specific for Langerhans .
a nuclei 4ciq ta he exyressed ftepieallys 6oty thayskisnor ssalpp dBisfpay pgachieved by

. el anocytes, or the ¢olla -1 al pha 2-pronoter which
using g?r}e:tglfzrgﬁé%@bcragggqagﬁestcféscfl?s[e)g%E?\;%t s. In another nore
The t@hEeFBLpRSEI IR tpoBfpeptide n@icoagassesd atlednsvemoh iasrstimulation,

) sai d nmethods further conprise the step of ) } ) )
inductigirietd. shesessary o5 elewisri progueiosr oS dhtly Belyreptiies Hignsaid animal.
- L . o £i S
Dere B 40 5eA ALk 15 LANELIACOG SRR 0B muctcic i
expresgdtail]l bevur pormtinantlyof fidelanequide ihduction @mptinsiatignt $ech a stimulus
step of admnistering to the skin aqd/or scalp of a .
could rhsnUNidiatian Mareovsie Sevsiploafiqibly teguleines slrments fohaawerning gene
' j n t f:
expre i BETOPEPRRR e ol CTREIRERS SERE RN by, o:2, heat shock
dexaniehdsons of wictdl éonscBroferiesi nagulttoey slempntsfwild be aiselased inhdetail below.
hair of said animal. The term "obtai ni ng" as used
herein refers to nmethods for separating the hair from
said animal . This could be achieved by either
separating the hair fromthe skin or scalp of the )
In additionplhe pregentbipvedtin eupompasisy as epthasl fargmamefagiviing gnimal hair
scal ﬂ@l ncl ugj ng the hair fromsaid ani mal. Dependi ng
compysng e SRS Pse for which the hair is to be used and
(@) ! NEaRRirBg {iiEalRbPRlth SkiutleRthdidad digingd in Whinh 15&1dect a
suitabl e nmet hod without further ado. Most preferably,
(b) t Bapessingiherlef rpadypeptidtenasidadbp vaid inyclgicdefl. a cat, a

e ol 5Sincel R0 TR GRS s TR sPble Wasivon o
the meth6@Mavill, theTkR V8 Iset BREOAMARSASthaddTRhivbdnbp comprise further steps
manufacturing an inhibitor _of IL- 15 as specified
knowh o b¢ reqbived far dhgmpayfpgurerad haitep of determining an
i nhibitor of at |east one or preferably all biological
activities of IL-15 polypeptides. Such determ nation
In a gieféﬁec_l rRibodieent CoMtteenmeetiods esf thet inventiv saidaHsa§ godypeptide is
eterm nation of 1L-15 inhibitor conprising the
expresssilupderihe semiyed of ¢ sgubaeRy £44MeH cel |'s known to be
r R i t -1 . j : . .
The 1fF*REPlatSty Fonhgn s B uREEER Reter ) A0 SR gublEc i cither
contrdly 6Btedsibro bf e PANL hiynoteculeebt shenittahslhtionl of pl WM&t mdiecule. Such
and a potential inphibitor,. and (b) _ determnin

th
regulgtesp slegentsr agapipalle desiveg &P%&#H%‘_%x CSEYERE GFPYIpiSTy clements of
genes” & SR kndwl i kvt YR TBR @ingirBisBubifFal elements which encode an

amino acid sequence as well as regulatory elements which are involved in the regulation of

the expression of said genes. Structural elements are represented by exons which may either



prevents the biological response induced by IL-15.
Preferred responses to be determ ned are stinulation
w@boognesarh in the case of keratinocytes, T cel PGIT/ER#N04/013907
cells or NKT cells or prevantion of progranmed cel
encodd &t Ani#HeOAid @Qq&ﬁéje BY viichPR@P teAbbde ffri NAURhIcH it encoding an
case of |ynphoid or nesenchymal cells or activation of
am1ncam1dgeequ¢n<:é§@m1$ neverihalesy byyolvsdi iy Rléépﬁmse@n cag Peregulating the

stabll%g %by H‘r'aednruc Steygpreci 9{ %1%0 ' dg‘?ﬁglglat% l'em ts of a gene may

compR§e @r&h&%f %ﬁ&ﬁ’er@é e WhbAel Rldnidits HBEC bfl\ﬁlﬁblh Qj@uld be involved in
Al'ternatively, an inhibitor can be determ ned by an

transcalpgggal @gp@@h (gz] ge pmegto@pg ipvery ayelleromacintheyar that a promoter isto
be fou} eC' {r I%)%F % egéf% X {h %e#nle ﬁ%ﬁl@t&%ﬁél@é@?ﬂ& Eﬁc{’h as enhancer
elemeﬁ%@(vb%r@ Bard Bé%ﬁlﬁfd dhbtnbﬁteami/eﬁ ghederititbilbdus wf aagehef Sald elements
anti body or_ receptor binding. The _inhibjtor identified
couldiby resifle) ca silyintRms: GEANS toh genqrpic AN Acwhigh ggparate the exons of a gene.
P1rom(l§)trere Bf?ﬁ%éé&lzr c%és}ﬁ?ﬂr‘%ﬂ B%IJP&J{ F ﬁp@cﬁégﬁ%@ d a%ﬂen%%ﬁn\!ﬁ hté capable of
attracﬁ@g yp epiididg polpeptidat mmihvemtrm e oéguﬂd’amoanﬁ)ﬁiel geno mornrtprlsmg said
IS preferred t hat either oten 1.,bitor
prom@tgiOn qnhgaceg;e ern%@ b Remal% Pabgebies sl aaBar e fforpf seid gene
comp@§e e[)?(g ch'l ec u B‘{ V\%I? gegcl&{:rg H?%& rbigﬁﬁlg‘e{gﬂlsfn t ﬁﬁﬁk | fhidher regulatory
elements; ednicln garasrsqm&dr fof gromnl gene haxpedssiaboVgrams eare usually transcribed

MWL ORI RTINS g [ AL RN J—

exon 2Ry 8RtkdiP BequiBee3OTRE inttdhCerFBHEPRNA sBRRUERCATY rdsﬁﬂl}afbmoved by a
inhibitor conprises preferably the further step of

procesﬂqlemmalas WMo splicihggHowbyey, said procsss ﬁlgo remprites hregul@t@lry sequences

prose S BB GG AL ARBRES e TR0 e nons
additioAe 'F)Eélﬁése GhdinuBdtiddr in FRdhsdripHoAsIC @ontédl€ AL Won@Blt iof i Iﬁ‘éper RNA
such as small organic nol ecul es or short peptides ca

proceb&en§ m/weeatzlw, tﬁgukmry elements afacgeny qwéd bgakserinysdued in ‘the contol
of gelﬁtré:l gag)ll &t§|° r?:ﬁegg Célg anlcg ﬁl%%l?eﬁtrs)o B{rg %cho%bﬁ{xa[t% n Gevents or serve
to ma@it&in aGRAaREstHBRKE elthe DA byth‘étaﬁfaﬂ@rﬂemf BINA af a biirohmogyme.
techni ques. The fornul ati on nmay al so enconpass further
steps of pharmaceutical or cosnetic forrmulation in
C nc t
Morerrgﬁ%}:a%? us?x}cfrl]\f‘gtg'glrag)gf e[e%?e?{&/r%i)le% ﬁ)ggi?i %Bréfﬁzn}%oﬁ’%atmocytes of
the hf€ BIbY imtheL.angbrbahsoetis] the mndziuﬁmwf:e,l thé GSndrctloaeprdﬂrimﬂT-cells mast
for the manufacture of a pharmaceutical or cosnetic
cells, coigpernstiesys EIaHeY @?rﬁﬁla%tﬁe steps of determning and

' A

Such JPHHEC FbRkion Sah v A BREN RACLLAE MU, I Fobyngtide of the
invenfibA up@eretht com@ttdl yf amuﬁﬂﬂemﬁgula&lr&yelmﬁpﬁmhle@rﬁmﬁme preferably the

optionally with a p eut| or. cosnetic carrier
langegg-prpaeter ivadch IS %%ﬁ’g%%epa angeellsy ﬁ’@a‘iVFQﬂPase'Pmm"ter which is

P Iwgi Rr W el t

Speolgc %@g#‘)’% %I]iqtﬁlg ré %H t1 he pre aéhz;&t)l f)n oc e6fS expression fo
fibrolhsts.maceut i cal conposition for inhibiting harr gr ow h.

Such hair growth may be caused by a disease condition

resylting in an IL-15 overexpression in the skin of
In an§ﬂ‘1ﬁf Eﬁ) S prfd it AL dith &P Tahd nfRRAB D€ KPR bhticsaid methods further

s of I1L-15 to be used for inhibiting hair

compgisethé stapr ohedministpnings éo dret Stindingdéor $oald ofliangon-hwsen animal the

d e th ficat whi ch
compgho5 o B BV 00 IR ARG I PaRegni 2i ng 1L 15

pol ypeptiles, antisense RNA nol ecul es or snal




interfering RNA nolecules (RNAi). Finally, the present
invention relates to a nethod of treating, preventing
w@easn63220el i orati ng a subj ect which suffers fPONEPRINS013907
| oss conprising the step ofil8adm nistering a
conposition of the invention as defined herei nabove in
an effective dosage to said subject. Al enbodi nents
The ps¢sent mwetdlanals,com@mpams wim¢thedorunesifefuningamek bt comprising

e 0E L, ORI T A B composion o

the in$&ffonlds defih@h@éinbigsveby name or are referred to by
nuneral s in parenthesis. Full bibliographic citations

are found below. The rel evant discl osureof each of the

ocy nt Clt [ ' a !
In fu mf %F?rgensgnﬁﬁ Sl reﬁtci)in&l l‘fﬁétﬂ?d Sy thgqﬂb’ér%l%h%raﬁr methods further
comptibi@g tikdiey etothyintrefihs aie of shiarfimglir es show Figure 1

Generation of IL-15 tg mce. The Kl4-]L-15 expr@gy on
The temssebtainipgaps mged Berchhy ﬁ%fﬁrsmomsthe%t @rr sqrgpAting fhgxair fom said

amm%lal?ﬁfa colalcghg Q‘%}%ﬁ‘é‘g& Bg 3 &rfeé ﬁg gl}] 7 1 o:{rtk% g%l%r scalp of the

animdlpgg. (H;il shakingpow b}aﬁzpmhhg ds slchEoﬂ@célpﬁnblyMgmlyé Mu fmm sa1d animal.

site (pol yA hatch box sed cr0| ection
Depepdigg, pB e Pyrpgse] ﬁw %@h p ba psed 2 f gnigpa Jél?frpeéf’r?rnr?kﬂled in
gene expression in
the mﬁi@%ﬁ“%r@%ﬂ’&%%ﬁé (n lgﬁ‘é\g‘?fehgf g&ﬁbl ack arrows). (B)
Most ipreferablyl tite anfmalkeferred ¢o heremabbvtehgf adegfaorat,|d harSe, aEahhid, a sheep, a
ﬁnnunts of togﬁﬁwgroteln wer e Ioade? and anal yzed
camel, &SGR 1hap rfeVIP{dy & SRacePHtdN: | ner eased
hair growth in tg mce. Littermate controls (left) and
IL-15 tg mce (right) were shaved on the back, and 6
The puesgst 1ha¢rémnhm|oreog'cx; wnctommssed @cmnth@d fout nmu&cgutr@l an inhibitor of IL-
phot Fi gure 4. rove novo dev

15 asRg e, e eV prioing SRR ER R T RGRTRE Rt one or

prefel(aboﬁf 1) bR6bibdt-abBvitigs BT €B-16 HoGhpeptidil Sudeaitb@iiastichnot &L inhibitor
and 14 days later hair growh was documented by .

can bh galmd pHousieg aiphgssem)for datermimation @felldl§ rishibiey gpmprising the

oo fROSGRY T 4Bkl TR 2,9 SGaFFIREh 9 80 Pt

keratinbéyed, ' MK Vb Q‘IKPG callsd TLcdlfs, t@ltfg‘eﬁ-@)résénﬁk%/ scefif t 61' lymphoid or
depi | ati on (B) gure 5: Nucl ei ¢ aci d sequence 0

mesenghyial eellsywith 16- I(SSE@NDHWIF} a-petential whibiion and (!0) Agigrmining the
respo%?e ﬁg%%lrgl \%ﬁg Lﬁ)\én aﬁfnﬁﬁﬁ{}?&on ?1; e Pétgﬁﬂlaq gltpf Whgfyb9aaln inhibitor

are nere
preveﬁfsruié bislbgidaladspgonks Eﬂdh&td onIeist htfefamdpespmﬁlsdshe be determined are

im0 e G o PSS TR SR et o
f
el 898 1 5 R PLRTHEN fo GORISE it cose o

lympB@ﬂSﬂtm@eMdl rells dﬁabtivb’&oerf dntpgemme&entlng furmkibint Said responses
| obin intron, the BankKl

d the Kl
can bﬁ ClramEngl byt 3Bmnistaripe to 2a1§§F S edS 2 eP€$%ﬁmﬁgT1§? degails of such
an as%&'qf? I@lﬁéﬂ &Sc1B¥d e{l&%bqun FhiP SHebifidalieh. AfirRattvaly® afi ikifbitor can be

in a
determined by an assay comprising the steps of (a) contacting a specific IL-15 antibody or the

IL-15 receptor alpha chain with IL-15 and a potential and (b) determining competition
between IL-15 and said inhibitor and for antibody or receptor binding. The inhibitor identified
by said assay must not have IL-15 activity. Preferably, the inhibitor has no biological activity
at all besides inhibiting/competing with IL-15 polypeptides. For determination of the



cloning site containing the restriction enzyne sites
Sail, BgR, BanH and Xbal resulting in the plasmd
W@ 20M0d3279The approxi mately 500 bp Bgl W Xbal f r BQiEP1000613907
CD33 IL-15 FLAG was clonediPnto the BgRI I Xbal site of
comp@fiit 15 fé Rf&GfRahst ﬂﬁM\'EHe &’Elﬁfdﬂﬂnﬁmﬁ‘ 5r%9 QLH%erﬂf B¢ linked to a
m croi nj ections was |rst purified through CsC
detectgbla dlatl:eht suckens nirddigiavtope or T hhromqymsszihemw@hsméy t Suitable molecules

i,ni ng,t.he 1 L-15 gene was d f.r
which S W B bp SRR ilE SR Telehom dg drod By e preferably those
whlche Eﬁckﬁé}ﬁﬁglr Raiifes’ & |b@V\éo?&n@él %ﬁtdaﬁ&‘idﬁ\ﬂet 5br§$cmnd§%cordmg to the
, extracted fromthe gel purification kit

1nvenﬂRm: I‘M,ord\m'nlr; Hbe metlied mﬁnyanufamr@endeblbﬁﬂr wnpmﬁsn@pferably the

e e & e kR, S s o et
hereifdB&E TR/ Bleby fetHoHaMatibn dep&ndBbh GhRHerBl batec ¥t dse identified

Two founder lines with simlar transgene expression
inhibiesr Eorjingandef ¢legnipal egﬂﬂw:_quclpmrpﬂk,ggamc molecules or short peptides can

be synipiyadd By kel Gl %%%@QB' Eéﬁggil@t&f‘}f\é%ﬁs of biochemistry or

chemlﬁfr?fBle)gl&ﬁ nQﬂéJuIHs sdchThgpolfStiptiaes, botbaolliesiate. cad bd @ahafactured by
mn; 72 OC for 1 mn x 35, 72 OCfor 5 mn] and

stand@é molequardyiolosy ﬁ‘?}hnlﬂ%% rihgdprnanlgiignemay alsg cpeempgse futhpr steps of
pf 5 gR GBI S BEEARA iy RUBES AR s o
good rapefattiEing praveice (GeiP) or corpastiostdhdeydd.o i nstituti onal
Accoighnghe ‘g?y@?mé'éa%%‘#%”taﬁ%@ﬁgﬁfﬂrﬁ% waigagire of a piiaceutial o
e % p
cosm&ﬂ: 5(%1{]55 kmnggisﬂl %gt%tté}g'e(gf ng%tg&nmngdﬁgdh g}]ﬁtﬁﬁa)gu%glgkthe IL-15
polyp\tp@de&hhlbadr as bpegifeed eé»bee tmd forelatimp ssidanbibitoFor a pharmaceutically
depi |onh rs.were plucked out wth e
or coRpURAYeFFERAPI, TR PPN Vi Pt Red P codgil carier as
Spemﬁ&pégm gﬁclmb(yl %gélﬁégtloﬂhot ography. All mce were used

s of age. H stop athol ogic analysis For
Encoﬂnp@sed by dheopresgny ,mm‘ncﬂn isthose efsuch Il 5 imbihitonefos rtble preparation

nuri ne skin were. BrSi 0N i /neut
£ 2 FharReRReY GPRBPSG ¥°§d5€1§aw§ﬂlarfygf?wﬁk gt i gFotiThay be caused
by a &’i@é%g r(:@ﬁ(ﬁﬁoﬂ\"réslﬁlt hanel IL-15 st rés{%ﬂ)ntﬁ thy lsRifeof saBjécts suffering
edded in paraffin usm&)ﬁtan ard hi stol ogy

from tsad rdmeq:we@zndam Enhibitare of (lon 8 toube élS@deorahhllbﬁtnﬂl hpdrggrowth further

0 d eosin
compigt fdogne 5 oD SR oA 3 PR iR i eedigne yhich are
capab'l@ %f @ﬁé@ﬁ&ll@nﬁcéﬁiﬁzﬂ’@tlﬂl\ﬁr ?dily ﬂéﬁ?hﬁ’u{eﬂk@ RN finolecules or small
tens, PucCchhei m GCernmany nmunohi st ol ogy

1nterf¢mmRN|Ast@méh’ﬁéRN9xl)was performed on cryostat sections

of ears (6 - 8 M) fixed in acetone according to

standard met hods (24, 25). Sections were bl ocked with
Finall, the%r&Rii M@ esitsnid]abdsho aintethdal @ﬁmeatﬁlig,Lﬁrkvefrmhg mand/or ameliorating a

rmany) in PBS, then incubated in the appropriate

subjeen wlmh SiEers from bt Iosh SR BHRAL GRS P f%%g g 6pfppetition of the

e S SRS SRR e oo

All eﬂﬁbédiiﬁeﬂfss@eaﬁ‘ed Wi tqnnwa)nwvﬁlu tlei wedofihe lpgesﬁnt invention apply for said

method mutatis mutandis.

Several documents are cited throughout this specification either by name or are referred to by

numerals in parenthesis. Full bibliographic citations are found below. The relevant disclosure



am no- 9- et hyl - carbazol as a chronogen. Tissues were
counterstai ned wwth MAYER S hemal aun sol uti on (Merck
w@seerdt , Gernmany). Biotinyl ated nouse anti - FUBEP208013907
obtained from Sigma. Secti @hs were exam ned using an
of edchY BPUhe BX6unrid Osie@PBeRid ihéladiNpt éﬁﬁbrlﬁan@fﬁéﬁli/@'% especifications,
Western bl ot anal ysis Serumof IL-15 tg mce and
instrugfiongs gtpds bergby incorprsata@ by referentd.n and t hynus | ysat es
were | oaded directly onto 15 % pol yacryl am d gel s.
Reconbi nant m L-15 protein was used as a positive
control. Proteins were el ectrophoresed under
denaturing conditions and el ectroblotted onto
nitrocel | ul ose nmenbranes (Anmersham Bi osci ences Europe,
Frei burg, Germany) at 150 mA for 1 h. Menbranes were
bl ocked for 2 h with 5 % non-fat dry mlk in TBS pl us
0.5 % Tween 20 (TBST) and then i ncubated overni ght
with the appropriate anti body (anti-nouse |IL-15, clone
MA9, a kind gift from Genmab, U recht, The
Net herl ands) diluted 1:500 in TBST plus 1% non-fat dry
m | k. Menbranes were washed with TBST and i ncubat ed
for 2 h with horseradi sh peroxi dase-conj ugat ed
secondary anti body diluted 1: 1000 in TBST. Proteins
wer e detected using enhanced chenol um nescence
reagents (Anersham Pharmaci a Bi osci ences,
Eur ope) . Exanpl e 2: Phenotype of IL-15 tg mce To
i nvestigate the role of keratinocyte-derived IL-15 in
vivo, |L-15 expression was targeted to the epiderms
usi ng the K14 expression cassette shown in Fig. 1.
Several regulatory posttranscriptional nechani snms have
been identified, which control IL-15 transl ati on and
secretion (17, 19). Therefore, a nodified nouse |L-15
cDNA was cloned that |acks the posttranscri ptional
checkpoints controlling endogenous |L-15 production,
thus yielding optimal |L-15 overexpression and
secretion. Mdifications of the transgenic construct
are depicted in Fig. 1 and included renovi ng upstream
AUGs that inpair translation, replacing the
insufficiently translated and secreted endogenous
I L-15 signal peptide with the CD33 signal peptide, and
stabilizing the COOH term nus of the IL-15 protein
with a FLAG epitope tag. This FLAG epitope tag al so
enabl ed the differentiati on between endogenous and tg
| L-15 expression in the skin. The K14 pronoter drives
gene expression of nost basal cells of stratified
squanous epitheliumincluding the epiderms. To show
correct expression of the transgene,
i mmunohi st ochem stry and Western bl ot anal ysis was
performed on tg skin tissue using an anti-FLAG and
anti-IL-15 Ab. As denonstrated in Fig. 2A a strong and
uni form expressi on of |L-15/FLAG was detected in the
epiderms of tg animals. IL-15 protein can be detected
in the serumof transgenic mce using an anti-IL-15 Ab
(Fig. 2B). Transgene expression foll owed the expected
pattern in other tissues, with the exception that
I L-15



expressi on was not detectable in the thynus, where Kl 4
expressi on has been docunented in sone transgenic
wa@eaier7bef ore (22). The transgene insertion POCDEB2004/013907
possi bly the transgene copylnunber nmay account for the
The fibB&X sRdw! L- 15 expression in the thynus. Honpbzygous tg
1ce breed well and are healthy even over an
observation period of 15 nonths. Exanple 3: Enhanced

. .d_depi
rigor§ 3, st RS o} s S0 306 R4S e SEREhE g o
K14 ;ﬁ&ﬁo{eia (Wikite Bk)2a bBIMBNs1bBIGtiAtorf Qe THSY), the k1.~ 152@_31%) fused to the
ot hesi zéd t hat Ker ati nocyte derived I L-15 in t

CD33mS@laﬁ1mmldel@d ey FIA G napiansT )Wgef(b]@@]ti sbam Ay well as’ the K14
T I
polya Wh%&?ﬁﬁﬁ%gﬁog%& l?%ﬁ’cegg’oﬁgl ?Hés%g 1cr er g%orglgr oups of

littermate and tg ani mals were shaved on their back
and hairgrow h was observed dally for two weeks
Figure it Gz%shmnbnqlmtwcéwﬁwé SRIng it [sking wsing, apang- %Ih%a b showed
blot of
wansgBp SRR bakaPRABMES QUL QADTDHEE Rrdud. 1B Fpmmunoblot o
skin, &eguifil 43 thﬁﬁd§ fdrCILatﬁ iBeabl a}ﬁomfts bAiatalfppbteinciereclohdesl adchnalyzed
as a.consequence to inproved hair growh. W next
using g9 gR-SREH Eﬁﬁ@$ pl ucking out tufts of hair and
thereby renoving the hair shafts conpletely al so | eads
to increased hair growh in IL-15 tg mce. To this ) _
Figurer3d Inoskdsad yipie groveth fin tg rhicet bituetmﬂe wemnteola (leR) dnst Iz Eritgamite (right)
depi | ated us forcep rou f an
were SR, 08 B P o) Rer G Dok ERRlbrSET APBUmFReS by digital
4A 1L- 15 tg mce shomed a conpletely
phmngh%o%etituted hair covering already 14 days after
depilation in contrast to controls. In addition to the

vl eS0T RSB B s SIS Lierma

contrél@%lé?tﬁ‘ $h®TE-11501 thit® @Ghi)wadrk MpRitedBlithé BaAG Gnlai4r days later hair

[1cles but perhaps 1$ al so needed for the in viv
growtdievmimumemed bp digital pirefograplye(Ah &@lrégﬂwlﬁpdlffewnmmn (mdlcated by

blackdzlrroew_ﬁ %tgtralcgﬁl u 0 hrEﬁ epggy erf’%%t]:)% goesp %%18&1 hi%lt%lgg}age%ﬁ&s of the
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horseradish peroxidase-conjugated secondary antibody diluted 1:1000 in TBST. Proteins were
detected using enhanced chemoluminescence reagents (Amersham Pharmacia Biosciences,

Europe).
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This FLAG epitope tag also enabled the differentiation between endogenous and tg IL-15
expression in the skin. The K14 promoter drives gene expression of most basal cells of
stratified squamous epithelium including the epidermis. To show correct expression of the
transgene, immunohistochemistry and Western blot analysis was performed on tg skin tissue
using an anti-FLAG and anti-IL-15 Ab. As demonstrated in Fig. 2A a strong and uniform
expression of IL-15/FLAG was detected in the epidermis of tg animals. IL-15 protein can be
detected in the serum of transgenic mice using an anti-IL-15 Ab (Fig. 2B). Transgene
expression followed the expected pattern in other tissues, with the exception that IL-15
expression was not detectable in the thymus, where K14 expression has been documented in
some transgenic strains before (22). The transgene insertion locus or possibly the transgene
copy number may account for the lack of IL-15 expression in the thymus. Homozygous tg

mice breed well and are healthy even over an observation period of 15 months.

Example 3: Enhanced hair growth in tg mice after shaving and depilation

Since IL-15 has been reported to mediate cell survival and to act as a growth factor for mast
cells (26,27) we hypothesized that keratinocyte derived IL-15 in tg mice might also have
stimulatory effects on hair follicles. To evaluate if cutaneous IL-15 overexpression induced

hair growth in vivo groups of littermate and tg animals were shaved on their back and hair
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DNA <213> Atdrifins sald/of220xlified C-terminus, or
(d a nucleic acid sequence which hybridises under stringent conditions to
any one of (a) to (c¢);
(i)  apolypeptide encoded by the nucleic acid as defined in any one of (a) to (c); or
(iii) a compound which binds to an antibody which specifically recognizes the
polypeptide defined in (ii) or which specifically binds to an IL-15 receptor
alpha chain

for the preparation of a composition for stimulating hair growth.

. Use of a polynucleotide, polypeptide or compound as defined in claim 1 for the

preparation of a composition for treating, preventing and/or ameliorating hair loss.

. The use of claim 1 or 2, wherein said composition further comprises a second hair

growth stimulating agent.

. The use of claim 3, wherein said second hair growth stimulating agent is selected from
the group consisting of zinc salts of carboxylic acids, saponins, triterpenes, preferably
oleanolic acid or ursolic acid, crataegolic acid, celastrol, Asiatic acid, inhibitors of 5-
[alpha]-reductase, preferably progesterone, 1,4-methyl-4-azasteroids, preferably 17-
[beta]-N,N-diethylcarbamoyl-4-methyl-4-aza-5-[alpha]-androstan-3-one, androgen
receptor antagonists, preferably cyproterone acetate, Minoxidil(R), azaelaic acid and
derivatives thereof, cyclosporin, triiodothyronine, diazoxide, potassium channel
openers, preferably cromakalin, phenytoin, and mixtures thereof, and derivatives of

oestrogen, preferably oestradiolvalerate.
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9. The use of any one of claims 1 to 8, wherein said composition is to be administered

topically to the skin or scalp of a subject.
10. The use of claim 9, wherein said subject is a mammal.

11. The use of claim 10, wherein said mammal is a human, a dog, a cat, a horse, a rabbit, a

sheep, a camel, a mouse, a rat, an alpaca, a vicuna, a guanaco or a lama.

12. The use of any one of claims 9 to 11, wherein said subject suffers from genetically

determined and/or acquired form of hair loss.

13. The use of claim 12, wherein said genetically determined or acquired form of hair loss

is alopecia areata, alopecia subtotalis, alopecia totalis, trichotillomania or drug induced

alopecia.

14. A transgenic non-human animal comprising a nucleic acid as defined in claim 1,
wherein said nucleic acid is specifically expressed in the keratinocytes of the hair
bulb, in the Langerhans cells, in the melanocytes, in the dendritic epidermal T-cells, in

the mast cells, in cutaneous nerve fibres or in fibroblasts.
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16. A method for manufacturing animal hair comprising the steps of:

17.

18.

19.

20.

21.

22.

23.

()  Transforming said animal with a nucleic acid as defined in claim 1; and

(b)  Expressing the polypeptide encoded by said nucleic acid.

The method of claim 15 or 16, wherein said IL-15 polypeptide is expressed under the

control of a regulatory element.

The method of claim 17, wherein said regulatory element enables specific expression
in the keratinocytes of the hair bulb, in the Langerhans cells, in the melanocytes, in the
dendritic epidermal T-cells, in the mast cells, in cutaneous nerve fibres or in

fibroblasts.

The method of any one of claims 16 to 18, further comprising the step of
administering to the skin and/or scalp of a non-human animal the composition as

defined in claim 1.

A method for manufacturing animal hair comprising the step of administering to the

skin and/or scalp of a non-human animal the composition as defined in claim 1.

The method of any one of claims 16 to 20, further comprising the step of obtaining the

hair of said animal.

The transgenic non-human animal of claim 14 or the method of any one of claims 15
to 21, wherein said animal is a dog, a cat, a horse, a rabbit, a sheep, a camel, a mouse,

a rat, an alpaca, a vicuna, a guanaco or a lama.

A method of treating, preventing and/or ameliorating a subject which suffers from hair
loss comprising the step of administering a composition as defined in claim 1 in an

effective dosage to said subject.



