; €3eg9g6TH4, 6bTH6~I ~NI ~~~A~m | E~~A~N9| ~Na CLI| GOPEPTI DES FOR P I
GROWH CROSS- REFERENCE TO RELATED APPLI CATI ONS The present apfd | IF
clains the benefit of priority to Japanese application 2001- 34734, &l | ed
Novenber 13, 2001, Japanese application 2001-347338, filed Novenber f3,
2001, Japanese application 2001-371175 fil ed Decenber 5, 2001, and Ja e
appl i cation 2001-371366 filed Decenber 5, 2001, all of which %ﬂlmmﬁﬁm
i ncorporated herein by reference in their entirety. 10 TECHNI

present invention relates to oligopeptides having norphogenesi s actdowty.
In particular, the present invention provides conpositions conprising

ol i gopepti des havi n@hEGOPEPAIIDESIFORRROYIQTING HAIRWGROMWTEHS f or
pronoting hair growh in humans. The present invention also relates to
nonocl onal anti bodi es specific for an 15 antigen of epithelial new hair
follicle and net hods CROSIREEYRENGE 00 RELAZTED APPIMCAPIGN®t i ng activity

usi ng such a nonqgl onal anti.body. BA ND The  normal norphogenesi s of
epithelial ti ssugﬁﬁé’éesﬁ%@i’pl‘ﬁﬁb’é’sct@@%%egbo Y _&Pa{i‘;‘ﬁefaaglﬂ“@lngnderi ved
from gresenc iRl 498ld, H1RMeSRRAbeRR U1 ﬁ?aﬁ&bégﬁﬁéﬁﬁbn bh§FYE733R ARASES

resulting fromthe abnormal norphogenesi s of el1al tissue are largely
caused by ab¥orember t3,200bfJapasenaiplicationc2001s371TAS fdddPDecender 5200 eatd has

ari sen in understandi.ng. t hani whi ch n |. cell.s control
e mor phogdREEEY BPlEgion T oA 5ot SRk Destbéets TF ol Wi Bredieadil
Japanese Patigdtrpdrated hEReIb P refdrbscdtih biNhtirat9295/ 94, has 277 to 289 am no
acids as a core protein, and has the action of pronoting the norphogenesis

of epithelial tissue tlu-ough its action on epithelial cells. 4 1t was
(ounfy Lt nout {1 sste, Torim | obeligabay pagtese urer op pouphin farTec
C9: 471-481); Hi r dihe present invention relates to oligopeptides having morphogenesis activity.
In particular, the present invention provides compositions comprising oligopeptides
having hair growth promoting activity and methods for promoting hair growth in
humans. The present invention also relates to monoclonal antibodies specific for an
15 antigen of epithelial new hair follicle and methods for the evaluation of hair growth

promoting activity using such a monoclonal antibody.

BACKGROUND
The normal morphogenesis of epithelial tissue has been suggested to be

20 controlled by factors derived from mesenchymal cells present around the epithelial
tissue. Diseases resulting from the abnormal morphogenesis of epithelial tissue are
largely caused by abnormalities of mesenchymal cells. Therefore, an interest has
arisen in understanding the mechanism by which mesenchymal cells control the
morphogenesis of epithelial tissue.

25 Epimorphin, disclosed in Japanese Patent Laid—(_)pen Publication No.
25295/94, has 277 to 289 amino acids as a core protein, and has the action of

promoting the morphogenesis of epithelial tissue through its action on epithelial cells.



(1994, Eur. J. Biochem vol. 225, 1133-1139); Hrai, et al. (1998, J. Cell.
Biol., 5 140:159-169}; and Hirai, et al. (2001, J. Cell. Biol.y

153: 785-794) . EP 0698666 A2 describes the structure of full length

epi norphin as roughly divided into four fragnents, beginning fromthe
N-termnus, a coiled coil domain ( 1), a functional domain (2), a coiled
coil domain (3), and hydrophobic domain at the C term nal. EPO698666A

di scl oses that the functional domain (the domain specified by 10 104th to
187t h am no It Cl ' cand is
associ at ed vwﬁltW ﬁQZ&‘J"rﬁ é@%{:ﬁgﬂnﬂmsgﬁé %%?%"‘?@‘&d"gkﬁ’%i&?y“; HC%P Ceglﬁ}ll?%ﬁ%ﬁ?frll . S.

Pat ent No. 5ﬁ;ﬁaﬁ)r1298 i ssued I\/arch 10, 1998, discloses human and nuri ne

epi nor phi n nucl eoti.de and anmino acid sequences. W98/ 22505 and EP 1008603A1
descri be pol ypept FRiBWrRipakas besg dsserivid iINEraF ot 2kl 995 fcrdh 63441 -48R: HIgd 1o 15

103rd am no (E%QSEMJ Iﬁfgﬁﬂmepbln?ﬁjjwlg3 %@99Pﬁ1%?,%ﬁg{.¥5%ﬁhg%elf%%?ence of the

1 st to 104th arfino aci of nurire epind i an "epi nor phin
is al frost i nmo)l.lﬂﬁ)l-bSQ);rmrderuﬁmhs(m@ijaCsMoﬂ’iob,sl5§a785|=@4)whi ch causes

difficulty in usi jJorphin in c ositio human treat ment
Tapancse. bat ont - 1 g6RER Bliaerls BrRRiiro 95 4 eoell i Bembbee oy

modi fied fordpakd GRb BRirRfigheAR! ség’lﬁqngymﬁ@ﬂﬁew REmEnRY & ESIRRACREIGoRBE @D, at
the Ctermnus. In spite o1f developnents in the understandi ng of epi forphin

and nor phogenisitored deprink(@), iazbiled swlidomaindd) ané hndmph@blnéemamcat theeGns to

nodi fy the norphog it hel hssue i,n_par | ar. as it relates

o di Seases GRiBRE A Rosha SRS bt iR RsRRAr R Jiseted®

DI SCLEOSURE Go4fitls 19WMEMRInOMcids in human epimorphin) participates in cell adhesion and is
associated with expression of physiological activity of epimorphin.

U.S. Patent No. 5,726,298, issued March 10, 1998, discloses human and

murine epimorphin nucleotide and amino acid sequences. W(098/22505 and EP
1008603 A1 describe polypeptides specified by the N-terminal sequence of the 1st to
15 103rd amino acids of human epimorphin and by the N-terminal sequence of the 1st to
104th amino acids of murine epimorphin.
Native mammalian epimorphin is almost insoluble in an aqueous media such
as saline, which causes difficulty in using epimorphin in compositions for human
treatment. Japanese Patent Laid-Open Publication No. 25295/1994 discloses a
20 modified form of epimorphin obtained by removing a hydrophobic region at the C-
terminus.
In spite of developments in the understanding of epimorphin and
morphogenesis of epithelial tissue, there remains a need for means to modify the
morphogenesis of epithelial tissue, in particular as it relates to diseases or disorders

25 _associated with abnormal morphogenesis.



The present invention relates to oligopeptides useful for the treatnment or
anelioration of synptons of diseases or disorders associated wth abnor mal
nmor phogenesi s. The ol i gopeptides of the present invention can be used to
induce 5 nor phogenesis, induce revascul arization effect, induce
regeneration effect, induce cardiovascul ar regeneration, and induce

endot helial cell growth. The oligopeptides of the present invention can be
used, for exanple, for the treatnment of and/or anelioration of synptons of
burns or wounds or to pronptErgidSORRWINTAR INemerioRai r 1 oss. In
particular, the present invention relates to oligopeptides having hair 10
growt h pronoting acti vihepmssht iroveneommdgesoto cmgoptnudeguMulrfogtlmMelatmﬁhe

resent inventi o also relates to thods of as for rowt h usin
g nmonocl| onal °T&M4 ‘BBﬁk?nsogéW‘Pfoénszfr ‘%Faﬁé’rlgﬁﬁr%ﬁ%? E‘H t5¢ with %98?19 new )

fol licles andsihbgereSilIP The bligopep ﬁamtﬁaa}esamﬁmwn eim w@seart@mt:e
i nvention. The preésent invention provides isolated oligopeptides of between

about 55 and mérphbgertesisOiducd mmasauladzatm effest induck ecggnbratian effecthiaitucegr owt h
pronoting activity, conprisin IIo aC|d guence:
1o X2- X3+ xa- SRediguaular sgeencrat i %%1 BedbeRyT Togollaopsptidesof 5
X1- X2- X6- X3-tkdp P@%eﬁﬁnvdﬂ&@h%h@b%&sdds f@t@x@rﬂbmfoa@wtrémem agl/ober, Ala, Tyr,
Thr, Pro, Phe, VaI Gy, Leu, Ile or Met, or is deleted fromsaid

§;

ol i gopept i deametprationanf symptsnsef kirnee Werndsfor (q promgig haipgrowtirpr prevemt, Ser |
Phe, Leu, AI}%,“ 1'353 lc ?zfr %b&sgﬁt 1|1§en({ii(3b;%1§gi\w &%@b%@lha g%a{r' de; 25

X3 is an am no aC|

Asp; 184 i's agroai mnfmng abﬁﬁt)dzuﬁi tofmé'ﬂwus d?rpeomamg ha‘[hgrpwﬁu gTheS@feseriﬂl s q/s,
or Lys; XS is an amno acid residue of Ser,. Trp he, Cys, . Tyr, Pro
Ala, dvy, Vanventiog algorglatesto methods of asegying fwaarngrﬁzyﬂawag AEIngelondl s

reactive sub IS
an am 1o aci oey s o320 kpR hAREH b iU RN AR T o rsglfg
Leu, or is demehedodd amisalybfohe prepapinvdatiomi t h t he proviso that t he

ol i gopeptide is not 5 identical to SEQ 1l or NO: 2, an not
identical to oI [ g@ﬁféﬁi’ﬁ“’d’éI@QPW“P‘EPTGIV@CQSHBQS’@?QC%ESBF E)etween abo“t% anﬁ
Ser-hkte-Ad u-4 k LRl at ed

ol i go%eptl des o ﬁ?%n%gﬁc%ﬂ?ﬁ%ﬁggé g'é}g}\éﬁ‘\{[?ﬁ gﬁr g}rﬁgeadgll\{%mr%:asclldgie’s in

| engt h havi npnipisinggheWllowing mminonagidisgquendey, conpri sing the fol |l owi ng

am no acid = X3- X4- XS- X6- X7; X 1-X2- X3- X4- X6- XS- X7;
X1- X2- X3- xes’iﬁrg&s&%“‘lm (2- X6- X3- X4- XS- X7, wherein XL is an am no acid
resi due of Sef.xaoIxs.xdKe6-x9rxFro, or is delet ed fromsaid 15 ol i gopepti de;

X2 is an anino acid residue of Ile, Asn, Thr, or Ser, or is deleted from
sai d ol i gopeptXPeX3RH-X4-¥d-2afriono acid residue of Gu, Ala, Trp, or Asp; X4

I's aggam no gEiG LBSkAiYG R5.E,"
wherein X1 is an amino acid residue of Ser, Ala, Tyr, Thr, Pro, Phe, Val, Gly, Leu,
Ile or Met, or is deleted from said oligopeptide;
X2 is an amino acid residue of Ile, Gy, Asn, Thr, Val, Ser, Phe, Leu, Ala, Pro, Cys,
or Met, or is deleted from said oligopeptide;

25 X3 is an amino acid residue of Glu, Lys, Gln, Arg, Ala, Val, Trp, Cys, or Asp;

X4 is an amino acid residue of Gln, Pro, Glu, Thr, Arg, Ser, His, Cys, or Lys;
X5 is an amino acid residue of Ser, Trp, Phe, Thr, Cys, Tyr, Pro, Ala, Gly, Val, Leu,
Ile, or Met;



20 - XS is an amno acid residue of Ser, Cys, or Tyr; X6 is an am no acid
resi due of Cys; a reactive substance- bound Cys or a reactive

subst ance- bound Lys; and X7 is an anmino acid residue of Asp, Ala, Ay, or
Leu, or is deleted fromsaid oligopeptide, with the proviso that the

ol i gopepti de is not SEQID NO:2, and is not 25 identical to oligopeptide
Ser-Ile-A u-An-Ser-Cys-Asp or Ser-lle-3 u-dn-Ser-Cys. The present

i nvention al so provides isol ated oligopeptides of between about 7 and about

100 ami no acxd i ashiRSacidrekR0 Tys] f@r‘éh&ﬂve‘%bétaﬂé&d&ﬂﬂd@ Rhirbgigetivity,
conprising the following am no acid sequence: 4 X 1- X2- X3- X4- XS- X6- X7; X

1- X2- X3- X4- X8wx8noerbonart Ixzs; X3 X6- X4- X5- X7: or X 1- X2- X6- X3- X4- XS- X7: 5
wherein X1 i am no acjd residye r, JAla,, Tvr, .Thr, Pro, Phe, Val,
Lot 37 st 2 EsigER ol B8 o S A1p e AT o A L0821
aci d resi duels%le'téd?ﬁrorﬁs}dbd o‘h}apepfme; wiMBlthe 18Viso e thd Slibopéptate iPHOy Cys, or
Met, or is deleted froms Oll&:8§tlde X3 is an amno acid resi due of

A u, Bys, 4 Wentigayto JEQ ID\NO;1 arr NOZs angjs;not glextical $o ghigepephide Sart d
resi due of I Thr S, or Lys; XS is an am no
acid resi duglédplg@n'sﬁbys s«? Or%%le@u Giﬁ For- @lo, Ala, @y, Vval, Leu, Ile,

or Met; X6 is an am nOTH@pﬁsérﬁ?nm\iwﬁoﬂ)ﬁEo p@oﬁ@@qulmdsuw@m&-d}m&dee@ls or
a reactive substance bound Lys; and 15 X7_is an am no acid residue of Asp,
Gu, Hs, Setboupdandepgut 19¢amingacid pgsigluegin leagth hgvingdaiedray dpropehng ai d

ol i gopept i de,, ertS"Ini téﬁ}%sum%ﬁh?%e&% a;ntu?o 91&9%81%&% .de is not identical to

oligopeptlde e-3 u-dn-Ser-Cys. The
presdnt i nveXliXX8-Xée-Xh-H6iXigs i sol at ed ol i gopepti des of between about 7

and about 10 ues in length having hair growh pronoting

activity, &%%ﬁ%a&c#gsxgl | owi ng am no aci d sequence: X

1- X2- X3- X4X . 4- X6- XS- X7; X 1- X2- X3- X6- X4- XS- X7; or X
1 X X

1- X2- X6- X3- X4- XS X erei’’n X1 is an amno acid residue of Ser, Tyr,
Thr, or Pro, XtiX2- X6d>é3é¢4eK5bem said oli gopeptl de; X2 is an am no aci d

X3 i an_ am RS B! o B0 arapriuog ESERTT i, Thr o, S s BRR I o

resi dge of Qipop&ptides an amno acid reS|due of Ser, Cys, or Tyr; X6 is an

amino acid resi due of Cys; and
X2 is an amino acid residue of Ile, Asn, Thr, or Ser, or is deleted from said

oligopeptide;
X3 is an amino acid residue of Glu, Ala, Trp, or Asp;
X4 is an amino acid residue of Gln;
20 . X5 1s an amino acid residue of Ser, Cys, or Tyr;
X6 is an amino acid residue of Cys; a reactive substance-bound Cys or a reactive
substance-bound Lys; and
X7 is an amino acid residue of Asp, Ala, Gly, or Leu, or is deleted from said
oligopeptide, with the proviso that the oligopeptide is not SEQ ID NO:2, and is not
25 identical to oligopeptide Ser-Ile-Glu-GlIn-Ser-Cys-Asp or Ser-Ile-Glu-Gln-Ser-Cys.
The present invention also provides isolated oligopeptides of between about 7
and about 100 amino acid residues in length having hair growth promoting activity,

comprising the following amino acid sequence:



X7 is an am no acid residue of Asp, Ala, Ay, or Leu, or is deleted from
said oligopeptide, with the proviso that the oligopeptide is not identical
to ol i gopeptide Ser-Ile-Q u-Ad n-Ser-Cys-Asp or Ser-1le-Q u-d n- Ser-Cys. In
'some exanpl es, an ol igopeptide having hair growmh pronoting activity

conpri ses T/Y-S/N-E—QS—C—A. (SEQ )D NO:3). 10 In sone exanples, the
present invention provides oligopeptides having hair growh pronoting
activity which conprise at |east an am no acid sequence wherein 1 to 3
amno aci d rrsixuK3-REKsNBStjtuted in the amino acid sequence for murine
pep? region, Ser-lle-d u-d n-Ser-Cys-Asp, wherein the amno acid residue to
be substit ut %&- -XB X3t XeXGt-KarKGys or the amino acid residue to be

substituted he third to sixth am no acid residues

G u-d n- Ser - @ﬁ%ﬁ )6%?@ Xéi‘j fes, the present invention provides

ol i gopept i degjwrexeix3X4r5%am no acid residues are substituted in the
am no acid sequence represent ed by G u-Qd n-Ser-Cys-Asp; wherein the am no

acid Pesi dueWeretﬂeXb mmm é@lld|r981dmeh@eretr hah, Tys Tdx, RraePhayiviab Glyi bew esi due

to be substitu n third.to sixth am no acid residues
d u-d n- Ser - l&ﬁ/ olrhs e?eteépr Qrﬁ?f %hgotpﬁ%m%resent i nvention provides

ol i gopepti dexzmzﬁhimotabﬁl rfssldﬁé ofSd, Gly, A Sthir! VileSer\Phd) IunX i, PRI @EC an no
acid residue aor a neutral amno acid residue in the am no acid sequence of
Ser-11e-Q u-@Metser w@%?@?%%Omlsﬁldﬂllﬁ@Pe@%npl es, the present invention

brovi des ol | 49RGRHHGS QRS SFEN LiStaiiehr) AIPaLTH k54 A A e TYT

Thr, Pro, Phe, acl d sequehc
Ser - 1De- 4 u- ans-zﬁmmﬁpsaeﬂspsmlhmofs@hergﬂme Arggtsep,rms,e@ys oniesit i on

provi des ol i gopepti des erein t seco Ile ubstit wi.th a neutral
B no aci d raak 0ZC &?‘6% & ﬁmﬁg dbwe YEO; f(»iréy Arlbdeuaci d
sequence of ﬁerorMég A u-dn-Ser-Cys-Asp. In further exanples, the present

i nvention provides 6 ot i gopepti des wherein the second Ile is substituted
with Ay, AsX¢ 1sTd1ra,mMaIap1d$esldud3ﬁps,arred.oe&umsubsttatmedmund)Casta saquence of

Ser-lle-Gu n- Ser n some exanples, the present invention
provi des ol |S§18bt§?ﬁe|'15%‘a\kﬁéraé1 4y the fifth Ser is substituted with a neutral

am ngsaci d rgs ;%&ho@cﬁamgl@WAfp @mn@lsaSérdAlaﬁ%}lgmesd TyB A:Eeoxamemer aci d
sequence of Ser-lle-d u-dn- Ser- Cys-Asp. In ofher exanpl es, e present

i nvention priedeigted fmrn g@é@bgq)mgdmﬂetm fronesg that thesél@p@t@amrnqtt uted with

Ser 11 0- G urBpoEEip o) Eopeatie® SR Ciere i (VR SracraREBUEETT 8 on

provi des ol i gopeprhedassentiiventivn zﬂﬁ) ﬁ@\ﬁﬁ‘i&h hsofged d)liigo%Bﬁt&idsb'ﬂb@td'e\éh hbow 7
hydrophilic am no acid residue, ., Ala or Leu 10 in the am no acid

sequence of 28dabpytel 08 amiap ﬁmééwwgmeﬁﬁgthﬂmlrpﬁlweﬁpwthm@mqt@s agliisy,
prov @es ol |&%§9nggéfm$r§é&n ac%aé/(atg% h.eAsp is substituted with G u,

H s, r°or Leu 1n e am no acid sequence of
Ser-l | e- GI u-)G-D(ZSEB-XZyW X7 sone exanples, the present invention

%r ﬁVl g\(raa ol |)go a*a%ébxg@g‘%nl Lh?héh;:rldng Uuis substituted with Lys, Gy,
X1-X2-X3-X6-X4-X5-X7; or
X1-X2-X6-X3-X4-X5-X7,
25 wherein X1 is an amino acid residue of Ser, Tyr, Thr, or Pro, or is deleted from said
oligopeptide;
X2 is an amino acid residue of Ile, Asn, Thr, or Ser, or is deleted from said

oligopeptide;



15 acid sequence of Ser-Ile-G u-d n-Ser-Cys-Asp. In other exanples, the
present invention provides oligopeptides wherein the fourth Gn is
substituted with Pro, Gu, Thr, Arg, Ser, His or Lys in the anino acid
‘sequence of Ser-lle-Ad u-dn-Ser-CysAsp. In sone exanpl es, the present

i nvention provides oligopeptides wherein the first Ser is substituted with
Thr or Tyr, the second Ile is substituted with Ser, Asn or 20 Thr, the
third Qu is substituted with Ala, Asp or Trp, the fifth Ser is substituted
with Cys or X¥isarpdifiinercidiesideyenGhy, Asg Tirp, ;ituted with Ay, Ala or Leu
in the amno acid sequence of Ser-lle-d u-Adn-Ser-Cys-Asp. In further
exanpl es, t h&4 iy ssapinojapdaasiflemoldelyi des ol i gopepti des wherein 1 to 3 anmino
acid residu er ot i t [ .amno acid residues

G u-d n- Ser -e%f/gst%r‘{emlégggﬁr?ﬁ?&e%éq%rtg%ss’g?nﬁ‘g% acid 25 sequence of

Ser -1 e-d u-Xb i dreamity acilapsidiidef €ys: ahd Ser i s substituted with Thr or Tyr,
the second I]e.is substituted with Ser, Asn or Thr, and/or the, seventh Asp
i s substit ut®4isan anigpypcidaesdeg of Asp, Ada, Glypoksie opisdeited fromgidyr esent

i nvention prQy -l | ' 1NG; RaLL: Gr: ; ' fpity

whi ch conpr i(glgoggﬁfde%é{’svg Hmﬂ%gﬁg t@ﬁf@?&@%‘%&‘% ‘%&39‘5@9@0&%@%‘% acid
resi dues ar eSesdlesGlu-GireSer-Qyd-Asp anberallaGluGErGeslys.

Ser-11e-d u-d nCys- Ser - As a nutation. of the nurine pep? regi on wherein
Qys is in the 5t @é%&xsga&&wawm@%&wm@%gpw PRAtER AT ani no
aci d resi dugghfhriRgs TPRSMNIRIHESIO-A. gmmq\}@;@)_q/s or other than the third to

sixth amno acid residues @u-An-Cys-Ser. In further exanples, the present
i nveb®i on provi dela somegapwplesdbe presentanvenfon providgsialigopeptides bayingibar ar e

substituted in the am.no aﬁgltj}, s&gﬂence re rle%?nt ed.b(y (%eu-Gl n- Cy.sSer -lAsp;
wher ei n t he SMVHLPIRBIHDE AL GRVRIGN SRMBTET P4 AY AP RKLICRRAIE B! ot her
10 than the thhidnsinb @cidiradidued Ad$ubsGintbdrif thelamho@cldt $dqierfe Fori@lirind PepJO e
exanpl es, the present invention provides oligopeptides wherein the first

Ser is substregigneterdie-GlaGhydercbyiobise, vereis the prinoasidinesidge tabheut ral  ani no

acid residue in.the.amno,acj eqguence of.,Ser:ll.e- - - Cys-Ser- Asp. In
Sihor o anm ikt iETHBANAE EY. 8ERESRTTS Blia Reliad B 18 s R4 e
firstsSer i shétHisttolsiktleamivio 4tid¥esidudy Glu-GiM-SePCYs. hbothitexamplesothe @y in the

am no aci d sequence of Ser-1le-d u-d n-Cys-Ser-Asp. In sone exanples, the
present i nvaXeseBhinyewianduavides ofigoppptides SVharan Oita 2tanaing aeidAesidyes afss

substi tuted \ ] r.al: 1; i i r | £.-alhna:acid
Ces due i n s luBe B Hind il Redlfehte eBRsPhiEA B Sy QIRIRRGR. Asgl DR
further exarhé eminotdesl rsidaend be subetitutedris pthey itda Cyslor glopapinodesl rekidueion t he
second Ile i s substitute ith 20 Gy, Asn, Thr, Val, Ser, Phe or_Leu_ 1in
the anino adiedd %}au'@ﬂ&eotg?rt @ the tir .%‘@&“@%-"%r’?%‘ﬁs dlﬁ-ﬁaﬁ%%a!
exanpjes, thg s%@%ﬁ%?l'ﬁé‘,‘{ﬁé‘fn‘e%t ﬂ(@ﬁti&?ﬁro‘%ﬁdﬁ ?gg&ﬁép‘ﬁﬁés Wﬂ@r’ﬁﬁidt'ﬁe & sek xt h

Ser Is substituted w a neutral amno acid I'due or a hydrophobic am no
aci d resi dues substitutedawitihne hydioghelqasmureand rSetueldr g-nEhtral@mmin@psi8aesidep. | n

sone exanpl es,, the present invepti oy, d b?i opepti des wherein the 25
Sixth Ser i anMeErPapagew Rt of e o Seel et R bt o o A & 1 the

am no aci d sequengetik exfhplks, ehdPrdsdat RrvelBormproviks oligbisephiiesWhéreintent i on
al so provides oligopeptides wherein the seventh Asp I's substituted with a

hydr ophi | i c fasti Seo iswibetitiiedi vdtheAlaglyr, ThraPror Pha Val ar Gheingthe gaizgcecdd sequence

or ovites of FBUR e el EoRSh:Cuthahy AT Pl MRRET et 5 "

H's, Ser, Apgovifdsyolighpeptidey whereirl ghid sedbnidie 8 Rubweitded &ithenpsakardino acid
Ser-I1le-d u-d n-Cys- Ser-AsB, In other exanples, the present invention
provi des ol repedreriadudrephepisiaming acidpsidpednthe amingacq sqgperranitssilys, avy,

Adn, Arg, SA &) \SAL. 0N j i | :

Ser-lle-d u-C@l ?I&I\S%kggés%gpln I‘E\rﬂ}sécr)%’éﬁrg@gﬁquggfegfrhgn%ﬁgggﬁﬁl%'enti on

provi des ol i gopepti des wherein the fourth Gn is substituted with Pro, 4 u,
Thr, Arg, Ser, His or Lys in the am no acid sequence of

Ser-1le-d u-Adn-Cys-Ser-Asp. In other exanples, the present invention

provi des ol igopeptides wherein the first _Ser is substituted with Thr or
Tyr, the second Ile is 10 substituted vm'?h Ser, Asn or Thr, the third GQu
is substituted with Ala, Asp or Trp, the sixth Ser is substituted with Cys
or Tyr, and/or the seventh Asp is substituted with Gy, Ala or Leu in the
am no aci d sequence of Ser-1le-A3 u-d n-Cys-Ser-Asp. In sone exanpl es, the
present invention provides oligopeptides wherein 1 to 3 am no acid residues
other than the third to sixth amno acid residues 3 u-d n-Cys-Ser are 15
substituted in the am no acid sequence of Ser-1le-d u-d n-Cys-Ser-Asp, the
first Ser is substituted with Thr or Tyr, the second Ile is substituted

o o o o, " A o



I n other exanples, the present invention provides oligopeptides which
conprises at least an am no acid sequence wherein 1 to 3 amno acid
residues are 20 substituted in the amino acid sequence
-Ser-1le-@u-Cys-An-Ser-Asp (a nutation of the murine pep? region wherein
Cys is in the 4th amno acid position of the region) wherein the am no acid
residue to be substituted is other than Cys or wherein the amno acid
residue to be substituted is other than the third to sixth amno acid

resi dues G uo@e? SHids Sfereih el S4E& e E%ﬁﬁmtﬁ’éd “tltmeew ASKNEhrl PHERE! Phe

provi des an 2 |'t gopepti de wherein O to amno acid residues aré
substitut ed émLeune tlaﬂnmmoalclctbegemsten&éew-ﬁpl(’flséiinﬁ&sbrﬁys&&p dysoiGen- Ser - Asp;

wherei n the amng ﬁ}d resj.due to bea @tltute othg} fﬁtﬂaﬁ q‘s or

wher ei n t he SHROCSatCPresEnt gyention RrRvIdeR,AHEOPER! eB‘?‘ﬂ ®ihe third to
si xth am no @®kGtufedsiithis feddal afaiifs ﬁld‘regﬁlhe ok‘ﬂhfy o?yhgﬁlc AminEXAT R shfue ih he
present invention provides oligopeptid wher el n first Ser is

subst bt ut ed theamizp njd sespandsi of SanthdEchGul YersCyiudspr Insothenexpmipleanthao aci d
residue in the a n sone
xanpl s, ¢ LR RO eR R ST RsBh B T Bt fR R SieaEiis e 1P o

Ser is SUbSthHeUtfﬂfl Oyist Tyr\Pgo obATRYA theldiiino Hed, seliihce ¥ ePIle-Gly-GlA-Sehe am no
aci d sequence of Ser-lle-Qu-Cys-An Ser- Asp. The present invention further
provi des ol |§bﬁoém i Heflirthprexampleshthe peesspidnyrdionprayides oligopertidgs wheeeimeut r al
amno acid ry 0 t cid
cequence of LEpuhafisEL ARG ARG SnlB3e Rl Ot AR O3 A

i nvemoi on prm\th@laﬁlmlacgbmpénod@s#S\ahHéﬂln-GlheSee@y@mhpl |’Hlelpfre§:nbﬁl'fveritldned with
10 dy, Asn, Thr, Val,  Ser, or Leu in the amino acid sequence, of
Ser-lie-d u-ﬁ%prevwesekgmatldqsmlaﬁrﬁaﬁ SEARYhLSP 18 Rebshiwek it iGy.isi 35

provi des ol igop ides W’@r gheutral
am no acid r‘gfsal e%rﬂg hy&?ggﬁqﬁg%ﬁgﬁlgﬁgggéuﬁéfgg?dtiel& ;d}&&d:hﬁgﬁstaeﬁ] o acid
sequence of Aqr.-lhisem@lenafyples Gha SmserAsvention provedas)ddigppegsides wherpirethent

wtn e P el i SR el O D, M e SHAR ol S URRER of

Ser - j§e- G u-feyPseghBceIr SeR Pe- G10- (Yl?ltSefr-‘G)Ish@é’p %mr%ﬁam{)i& tRé sl%gé}ft i nvention
provi des ol i gopepti des wherein the sevéenth is substituted with a

hydr ophi | i ¢ ianemiengped\ddesadigdpentides whemlatlmrfomelqumIStShbstanmdMl&ld?rd, gbyuence

of Serlle-3u-Cys-Qd n-Ser - .20 1n add ti onal sent
"hvent i on or Ui 2% SSPHUS BE bV ieB° aCit 4edoRis, R RS GRESBICTE Ut e

W th G u, H gsp SasombleRampleY, thé\present Yivedfion Brbvidesloligopeptides whtdinsguence of
Ser-11e- Glu Q/s A n-Ser-Asp. In sone exanples, the present invention

pr OVI des ol ififsipRgstis mtIWﬂﬂr\élthThh@r Tyvi the sepand; lie is gubstituted sdtherrAiner, qy,
rg, e e
Ser 1 e o By Rmir R Slsul{ule ShACABTARS G Fi uRSTESER: Bsptuted with, o,

provi des oI i@ya;ptemyir,okeﬁl/mmm sdventhhespfik buibstitdted Wahﬂlp,smatdrtl&d intHelanilno, 4 u,
Thr, Arg, Ser, H's or §s in the am ng acid sequence of

Ser- 11 e- G u-deykseapencaef SexsHe-Gip-GlarSenyarAex drpvdher cximplssdBeRtestiyent i on
provides ol '199@1%%:??&%&@*& eg{};tfdggewweﬁh afnﬁosm&ﬁesmtemhm fnlin fy or
Tyr, 10 t he second 11 bstituted wt Asn or Thr, the third Qu
i s substituttbid va sikthAinzino Asig rcmdﬁléas;ﬁlu{Gin-Ss:rﬂyls a&esubsstumdbﬂtthlet ammed agidt h Cys

or Tyr, and/or the vent IS Al eu in the
i s mor - seaprac el SEePi sty Cogdebn thediisioss fipktiniefv b ahEPes { he
present i nvemrkige seiofd Iné% smsha@&xe@&h 485 A3n\WPaheidbr iR stvadth 2apagi d
residues othér than the third to sixth amno acid residues QG u-&ys-d n-Ser
are substi ttwbeﬂltmndm@(élmﬁlﬁ@rdp@ sequence of Ser-11le-d u-Cys-d nSer-Asp,
the first Ser is substituted with Thr or Tyr, the second Ile is substituted
with Ser, Asn or Thr, and/or the seventh Asp is substituted wth Gy, Al a
or Leu. In sone exanples, the present invention provides oligopeptides
wherein 1 to 3 10 am no acid residues are substituted in the am no acid
sequence represented by Serlle-Cys-Gu-An-Ser-Asp (a nutation of the
murine pep? region wherein Cys is in the 3rd amno acid position of the
region) wherein the am no acid residue th be substituted i s other than Cys
or other than the third to sixth amino acid residues Cys@u-@n-Ser. In
further exanples, the present invention provides oligopeptides 15 wherein 0
to 2 amno acid residues are substituted in the am no acid sequence
represented by Cys-d u-d n-Ser-Asp, wherein the amno acid residue to be



substituted is other than Cys or other than the third to sixth am no acid
resi dues Cys@u-An-Ser. In some exanples, the present invention provides
ol i gopepti des wherein the first Ser is substituted with a hydrophobic am no
acid residue or a neutral 20 amno acid residue in the am no acid sequence
of S.er-lIle-Cys-@u-An-Ser-Asp. In sone exanples, the present invention
provi des ol i gopepti des wherein the first Ser is substituted with Ala, Tyr,
Thr, Pro, Phe, Val or Ay in the am no acid sequence of

Ser- 11 e-Cys- G u- Quisoff exAfiples| the Prddeiit if¥eHIRhFovillEoliopemiies haviaghh@n

provi des ol i gopepti des wherein the second Ile is substituted wwth a neutral
anino aci d rEenduprop®ting agtivivbisheompriseiinleash en gmirsacid sequengenehesaionlo aci d
sequence of r-1]e- - - . - it | @S., resent
ivent i on prioe b8t i SeHARG 1B AHle ac R o SRR B oM B U T
Ay, Asn, ThCys-Sed-AspS@rmutdtien of theenurine gep? régibmwhaiiCgeRUR feeSthamino
Ser-lle-Cys-G u-An-Ser-Asp. In other exanples, the present 11 _ invention
provi des ol i ¥éheentionel the srgiem wheaenthe amigeacidsresidpe to b gubstitiwiedis athgeut r al

amno acid resi k€3 ' ' LAyt ] acid
sequence of tg%lﬁ @#?f@ngE@Ef?ggsﬁgﬂ pﬁpﬁgg%nréﬁgﬁ%ﬁlué@,n—(?ﬁégﬁ gl(s?ent

i nvention prfovthelesxaniplesohepiresdasinwbieioniprovides aigopbpthes wieran0so Rtavtiesl Wi t h
Trp, Phe, Thr, Cys, Tyr, Pro or S Ala.in the am no acid seguence, of
Ser-11e- q/s_-@%:e@dﬂcﬂs%rPﬁMIﬁ?tF% it e @AdRo aoid spfugace ieﬁbesmtsf ghﬁvﬁi}%—ﬁwbn
provi des ol igonent WigRitHelBliRo hiA reSHRND beARDstitgted WSthiltHAEE yYOL fthé

hydrophilic amno acid residue, Gy, Ala or Leu in the amno acid sequence
of S&0- 1| e- Opan Heuhi® to Seth-aksipo atid redithens (EumiptEes-Serhdn poes examples;drgt i on

provi des ol igopeptides wherein the seyenth Asp i bstitut. ith du,
o Sor, *n BrSREBmeEorR o gipep S A T fisd Seck ot Blel b
Ser - | | e- Cys-HgdeopfRoBica@hinéabid resideslsh 4 hednal atdRmRle®sidh&f (e QERRYS adidvent i on
provi des ol i gopeptides wherein the fourth Qu is substituted with Lys, Gy,

dn, Arg, Asgquepgk of BemllefGluv(gniGystIee-Aspi Ao other dxareples tleeprgsent invention
Ser-lle-Cys-@u-An:Ser-Asp. 1n soQ e | es, .the present..inyentj on

provi des ol ideY)‘gﬁst &&ogevﬁ%%ewhergwetﬂgifgﬁﬁ%sgupgltgﬁgg’{xﬁﬁ{%eaywﬁﬁI; Po, du,
Thr, 18r g, 1%PheeVal 6f Glydh the/smind dchifscgidee ol SkAIISLHURGCRESer-Asp. In
Ser-Ile-Cys-G@u-An-Ser-Asp. In further exanples, the present invention
provi des ol iSsgBseFempies, (i @resent inyration psevidesroligepentisies bgreaw thgiseeprfiHie or
Tyr, the seg . 1 S: i s > Aés]g { BN Euis
substi t ut edq\g/)vl Sklkﬁ %d, é’}{g %%%pt@%%ﬂi,‘é%hg?s? ¥ Et |d26psh-l§ gc"ta}r{“lt}ﬁ eaél(a#%lﬁueqs or
Tyr, and/ or ihhige srinencil ségperics of BbsIeC1n-EIn VG yisFS e Asp. Ah durthier leramplas,tthe

am no acid 20 sequence of Ser-IlJ]e-Cys-Q3 u-A.n-Ser-Cys-Asp.. The present

i nventi on alRSESERt BYFPRINN RIPYIgeheligqrariideaneiessip the segond Hedsigbstitpigd Mal) dues
ot heppthan t i 16t 9,1t ' ' j ; MR-SRLGRL€
Substy t Ut ed T iy e et Bndll Lo RS phER) PSRRI e
first Ser i CwtistAdputleddditivhal Bxamples;Tihie prestr iseantiod préwaddsligopettidesit ed
with Ser, Asn or. Thr,. /[or the venth Asp.is.substituted with Ay, Al a
25 or Leu. |Vﬂ1e§%}néhe€%!§ proess S#ﬁtétuff‘%e‘%‘gh? nf“ﬁ&éﬁﬁl%a%& {ﬁﬂ({i‘@é’ral i gopept i des
wherein 1 t qydrophbbie affihél a¢i8 $ésTURSn FCariinBRkid s¢h8&hckedf SBRIIMTINGIAT -
sequence represented by G ud n-Ser-Cys-Asp. |In other exanples, the present
i nventi on prisviAdes Inborpe pegaeplas shelpresenphivention provisies oligoneptides whereisitheies

bsti LN i .ach d . . .
& o &' oy S ol SO R R 018, PR AL G FRLERTS! RBuRremmipe s

ol i gopept i desquenes 6f Serllld-Ghd GR0Ie-SRE-AGp) Tk Prentdneertiohsilsotprdbwdes n t he
am no aci d sequence represented by 3 u-Cys-d n-Ser-Asp. I n_other exanples,
the 5 presefligPpRpaAes wﬁersrrbtbpa@sen Agpisepbstiated wrgy 2hyfraphibc amig 30 aci d
resi dues ar St Pn,t I: i

Oye- G a- @ n eiRRb g LB WA AT a0 s AR GEE NERIRERRLEE sl Ase,
conpri sing between about 8 and about 20 ami no acid residues and conpri sing
an am no acid sequence selected ' fromthe group consisting of 10
Ser-11e-d u-d n-Xaa-Ser-Asp-A n; Ser-11e-d u-Xaa-d n-Ser-Asp-d n; and
Ser-11e-Xaa-d u-d n-Ser - Asp-d n, 3



wherein Xaa is Cys, or a reactive substance-bound Cys. The present

i nvention al so provides ol igopeptides conprising an amno acid 15 sequence
selected fromthe group consisting of Ser-1le-d u-d n-Cys-Ser-Asp-dn;
Ser-1le-d u-Cys-An-Ser-Asp-An; and Ser-1le-Cys-A u-dn-Ser-Asp-An. The
present invention also provides oligopeptides conprising an am no acid 20
sequence of any one of SEQ ID NO:3 through SEQ I D NO~ 124. The present

i nvention al so provides oligopeptides conprising the follow ng am no acid

sequences: Tyr 0 Arq - ot . Cys Cys
Asp Pro Asp %f’gé%%ﬁ( és?n g}ae?%eg%rée@é ‘éér%%&}é%lngsélgoéepﬁ;ﬁg Hﬁg%éﬁl%g%e@}h Gn
Ser Cys Al a Ng isAlibstihted withrGILhHis(er, @14 Gig1 A&y, STyhloa Lviain hepmthdlacider 1l e
Gu dn Ser 25 Cys Ay An Hs GQu; Ser Ser Ala Adn Ser Cys Leu @n Asp
Thr; Tyr I eeanenceoh SapHe-Glu-GlarCysIerAsp- dn othes exarpples, the AresenEinyeriéon cy's
Asp Adn Qu : 0l i | Y I aASSEeS

ol i gopepti des ﬁﬁgﬁiﬁ%@p'ﬁgﬁ%gmeg?“g{nﬁ %gggp?éﬁ@é?%%\gg?ﬁ}hog%gg? ’8%’;‘3 i no

aci d fesi dueAla, ¥al, Aspiox Tup e th8 amind adid sdyuerce ofl Segdizeu-Gn-Cfs-SaeAps.eBent

i nventi on enconpasses ol i gopept.ides that .are podified with cross-J i nking
agent. The pﬁowmp%e%pa eRY 1B¥ertion FrYy 3%31&910?@@5@&11?@@“ |Tgweth Gl

conpri sing gt shif@silted Wth Prb AGREP ,ﬁi@eor%@%@me myeaéihgg%l{eh@é ofif €
honop

965, St
cross-linked, wth t(Le provi so th}ét g’herpol ynmer is not a no ynmer of SEQ

5 I D NO 1 orSesHR-Gh-Gii-CysSdr-Asp.hint dtherpmxamipias, thepresehtanpaitipngrovidesnot a

honopol ynmer qf ol igopeptide. Ser-1/|e-d y- - Ser - Cvs- Asp or .
Ser-1le-Q u- QP%&ég nefeq %ﬁ%s%m@gt%up ew%%ﬁ%'ﬁsxrs&ﬁ sgrapd e fncl udi ng
a honpdi mer @sstivilel vith SerhRE€bP U RIe third (R RESubSXaEalvaith Al)Aspel YiRlthd S @
trimer. The present invention enconpasses ol igopeptide polyners prepared by

cross- | i nki rigxthiSer issybstituied Y0thol yspepeandierghe seventh ipais gwstitriedwithon, with

the proviso that,th ol r 1s not a honmopel [~ Qf S I r1.0r SEQID
N0 2 and SRR AR el R R R R TG GBI Psdf. oy oo

or Ser- 1| e- Qobre@xBmpRs; th¥ presditan NG ProvidesligopeptRias MBS Efo §amp@si ti ons
conprising an_ol iﬁigopepti de of the present invention. In sone exanples, the
conposi t i on acifrepidpescherrthawthedhire toststhraatiae a¢id aeidues CduSila s-3% @i ent .

In ot ber exasﬁB&tﬁﬁredExh‘ﬁleca%H8§+ih's8<§\le%Qé}ﬁf $&%¥e@ﬂy@ﬁ’£ﬁ‘gsf$@ﬁhs§Wﬂé‘ﬁ?&%er
transdermal penetration or delrvery. e present T nvention al'so provides
met hods f or ipssbstituteipwhBThr gf DY, khe secendBeisalubsthnied ivdihSerpAsh & Blirgr i ng a
conposition caonprising an oligqgpeptide, of the present invention to a mammal
in need of RaMor egspyventh sps %Halltede‘l"l‘ﬂé&l}”\@at%lﬂé- promote hair growh in

sal d mammal . The I%\?}???%“é \é?,ﬂp% gx‘aéf(?qlt%eﬁfié?ﬁ(})f&%?dé;‘%ﬂg% Rats @Hitchb()di es, or

fragnents thereof, eci y recognt ze an afntigen of about 220 kDa
present in epirphists atlleasean droinoi acidewquénve sdeecin X aoplagsno atid resdriegare of about

220 .| ithelial new folljcles | td ich i
Spect? cal | yonssiEd Eblpeaimingei Rensien s Glm QIS BATa Sap A gE e
devel opi ng [Ré AEnObepy feBloSwhdrfin hﬁ% irf8 9B &finol2lRI pUSRRAYS tlilfnl\égemnb on

provi des a hybri doma deposited with the Patent and Bi o- Resource Center of
Nat i onal | ngthergin thedming\agidoesiduetdhst substitugdiieaiher thag Cys ehwbewstythand havi ng

an accession_nunber of , FERM P-18578 and, a .jmonecl.on i.bod de by 14
25 hybr 1 NG R pebidle TE e SR fstadt BT BC REla AR BPY pclRL
antigen, or rési@@REN-CReGRMer. 1€ QQTHRE ERnplYs, tiepratond ilvenadn piokidesaly made by
t he hybri doma deposited with the Patent and Bi o- Resource Center of National

Inst#2 ute ofliseraptidedvherrin Qte 2 amisy pdd esidies aArawhpipisgyn disrrHao pAg an
accession ”%Q&%ﬁc@ Iepféég%ﬁ’ b? (ﬁgg}g-Gln-Ser-Asp; wherein the amino acid residue to be

substituted is other than Cys or wherein the amino acid residue to be substituted is

other than the third to sixth amino acid residues Glu-Cys-GlIn-Ser. In further



The present invention also provides a hybridoma produced by the nethod
conprising fusing i munocytes of a mammal i muni zed with an i munogen
containing protein extracted fromhair collected fromthe skin of a mamral
in the gromh period and/or follicles of whiskers of a mammal in a growth
period, and 10 nmyeloma cells of a manmmal. The present invention also

provi des a process for the production of a nonoclonal antibody specific for
an antigen of about 220 kDa present in epithelial new follicles, which

conprises th f i e Patent
and Bi o- Res o%‘r 2’%"?@& rt ? Pﬁaﬁtg%a{% Qﬁnstﬁ%oﬁgggﬁqeq aér{{@% rslggesrtlgl al
Sci ence and stbstitntddogiyh ahgdiophobigammosmidssidng ona mbetral ainifdhivt Fesidueiff 578

and col l ecting the mgnocl onal anti d by said hybridoma. The
present i nveff ABAIIES SERISDT @n‘gﬁgg %Tla Ber-&3a lratoresexampien fhegr owt h

pronoti ng aﬁéﬂeé’én} }hv%{?lﬁ&{ bl%'v{&s Bﬁg"e"%@ﬁ% Wherein tl]re first @@Pi@%gﬂ)ﬂﬂutgéf (\;{%‘thtAl Sue

derived froma manma e pre a substance to
sui t abl e conByr ThnPraRhef Ual«a(ﬁhyrm tlef dneinbiackl sequece wb Ser-HeiGlu-glysvElh; (2)

recovering said, ski tlssue fron12 tep (.,1 and.(3) reacting sajg skin
[ soue w h SHEAToE R MR BT o g B oSk a0 [t he
Pat ent and BisQniRemasd Gﬁ‘thgeﬁkr\x?rﬁl #hindakidredtiué H54 hydtbphdbic AdMBRMebindest ri al
Sci ence and Technol ogy and having an accessi on nunber of FERM P-18578 or a

fragment t heindgbg ammdacnc( sbpudme@c”ScngeﬁucCyme%mmp aIntspm@d:yamples, the agnent
thereof that_rea ent nve ﬂhal Y]

o aos b rreieb i Ratiyl Phobidfs Sfacheblifgiihardin i SeoBRE DE R sl ER

depogdt ed wiGly, AR, Fat wal, Saf) ®PhBoP1.Ee SPhe Gthihd Adi@ ke iendBbf Srdle-GRSCYE-Ut e Of
Advanced | ndustrial Science and Technol ogy on 2 Novenber 2001 and havi ng an

accessi on nualeberoisp-ERigtirer egguples, the pregmt HEvenfexcporTdesqligrpeptide DRAW NGS
Fig.l shows &/ﬁ‘&gﬁﬁﬁé‘Ll&tqﬁéer%‘ﬁlsb%ﬁiu%do&uﬁ? n@R&@Q}gﬂné E{PMrC ;(1 hased |ibrary.

The nmutation ra per cent age I'ng a na ural'ly occurring

regi on of mhydaepheplcamiipt iatidaedidudinithe agidoeiPapdencedfSer-ds-GlUA%s-Ging. 2
shows the result of analysis of the contents of epinorphin (EPI\/p1 pep’> based
library. Fi gSeraﬁ%)hdméomﬁ@asanppkmtmgremnéﬁwtlp%p@md?ﬁPbsppf:p(l ‘Eféﬁl’ﬁ pased

|1 bragy. Fi gsn&hssfép umﬁu{e M hth%t IPS% gﬁxglgéﬁs ff% @dle{ E}%BQ% ting

activity using honodi ner o i gope i bed 0 10
Fig. 5 ShOWSBeQIllmlCB ef Set-TleiGla-Qye <FinfSer- Aspi rIngeDﬁMthexpemnnﬂesngxe@msem ty using

het er odi ner oI| opepti,. nd hopodi ner .ol .i gopeptides as described in
Exanpl es 91ng<1:1 Pr%VAg igeBepuden wherelp Blﬁtsﬁefﬂ‘rﬂbﬁél? ew%awmw df an

ol i gopepti deh)@foﬂhlﬂﬁ: amino acid residue, Gly, Ala or Leu in the amino acid sequence of Ser-
Ile-Glu-Cys-Gln-Ser-Asp.

20 In additional examples, the present invention provides oligopeptides wherein
the seventh Asp is substituted with Glu, His, Ser, Ala, Gly, Asn, Tyr or Leu in the
amino acid sequence of Ser-Ile-Glu-Cys-GIn-Ser-Asp. In some examples, the present
invention provides oligopeptides wherein the third Glu is substituted with Lys, Gly,
Gln, Arg, Ala, Val, Asp or Trp in the amino acid sequence of Ser-Ile-Glu-Cys-Gln-

25 Ser-Asp. In other examples, the present invention provides oligopeptides wherein the
fifth Gln is substituted with Pro, Glu, Thr, Arg, Ser, His or Lys in the amino acid
sequence of Ser-Ile-Glu-Cys-GIn-Ser-Asp. In yet other examples, the present

invention provides oligopeptides wherein the first Ser is substituted with Thr or Tyr,

10



present invention (represented by the am no acid sequence
Ser-Ile-Qu-@n-Ser-Cys 15 Asp-An-Asp-@u). Figure 6 (A) shows the result
obtai ned by a biotinylated oligopeptide. Large square shows the result

obt ai ned by oligopeptide b7 (b7 is SIEQSCDQDE), and small square shows the
result obtained by the control (control is a blank). Figure 6 (B) shows the
result obtained by a S-S bridged and biotinyl ated ol i gopepti de. Large
circle shows the result obtained by oligopeptide ssb7 (cross 20 linked b7),

and smal | CitBS'sﬁcoﬁﬁCﬂ@%sE tifu‘?é&klv}th%@{jﬂsﬁ%‘? T‘i’x}‘,.th@ﬁ}igféfurig'subsﬁgﬁea’ﬁ%i cal

axi s indicates halr growh score, an e hor’i zo axi s 1 ndicates the day
fromthe stahla, Akp aplp, tlad sixth.SekisgsubstitatedwsittaChaor Tyt avd/br the gewsnttndsp
activity of the oligopeptide of the present invention (S-S bridged and

bi ot i nyl at edS avl?%l&ﬁgé:w@ yi7ila qrileuqp the yping acid ssguenggof §esle{Gi-Gyss

bri dged and &j.0&l.n t i i Tl e, ai ned from
the first coég!tn?% g %ggnlg%é@rtegéem%%\’tt?a) relg%dtE@;ﬁg%ﬁgﬁﬁsgﬁgﬁﬁtﬁg result of

t he s@cond owinreinl 1 torlaaimoacidnesidods aybgrethan the thirdrtoesixthratminabeidxésidiesdi cat es
hair growh oLr.e nd the horizontal axis indicates t y.framihe start
of appl 1 cat I Gl OO Bpare sUShbfET njue Al 10t Boia Rt eeriers ORI by 0co,
b70C3, b7~ChertPCihe MHEOr 1s sulbé@ifeed vl THY QlNéer&e'sEC&d' F@M%hﬂﬁitnﬁ%& Wtht Y-
b70C 1 refers to the ol i gopeptide sequence (SIEQSCDQD); b7~C2 refers to the
ol i gopept i deSezedysreo Bhry SIFQIEOYventivAgBisrsebsituted withnelyp Allgoplept. i de sequence

SI EQSCD) ; b70C4 1 ef 5 to.the oli. tide. | EOSC) ; . b70C5
ot ors to the ol ioREsAmblcs ik Ates St RN b AR PR e L% S 10 5
ol i gopept i dansiag deiaaesifidsQrRCIERRuiedIf ANRarhRbRICE dequérte rﬂi&@fa&@my Sie-

sequence (E(FSCDQDIal; and b7~N3 refers to the oligopepti de sequence
( QSCDQDE) . He-EreGly-gilnSer-d6p @ mutagiosof dte muane pen’| region WheseiRiCyg iy isdbent |

PBS i ndi cat . a er, | i J he vertical
axi s indi cat%ggtd%gm{ %@&’éﬁ‘g{”? {)/)@%\%g%}é’%ow{r%‘e tgecej%l?'g}oi aggd rae%@ﬁ%%OQ IL-8. Fig.
9 shows t he substithifed ivfthemthhni @l oOnother thh geRRRE telsixitkamidbtagidiesidins @ysndi ng

biotin to the N-termpal of the oligopeptide represented hy the amno acid
sequence Lyluelnrer. dp furthepexsgpples, shomargsent ivaBRRIEPLOViss OBEORSBHERY | de b7

(o1 TECECOn Rl 2 5 0 Bl by oSS AR e e, o0 12, 1
t he verti calregesented by Cys-Glu-Gln-Ser-Asp, wherein the amino acid residue to be
substituted is other than Cys or other than the third to sixth amino acid residues Cys-
Glu-Gln-Ser. In some examples, the present invention provides oligopeptides
wherein the first Ser is substituted with a hydrophobic amine acid residue or a neutral
20 amino acid residue in the amino acid sequence of Ser-Ile-Cys-Glu-Gln-Ser-Asp. In
some examples, the present invention provides oligopeptides wherein the first Ser is
substituted with Ala, Tyr, Thr, Pro, Phe, Val or Gly in the amino acid sequence of
Ser-Ile-Cys-Glu-GIn-Ser-Asp. In other examples, the present invention provides
oligopeptides wherein the second Ile is substituted with a neutral amino acid residue
25 or a hydrophobic amino acid residue in the amino acid sequence of Ser-Ile-Cys-Glu-
GIn-Ser-Asp. In additional examples, the present invention provides oligopeptides

wherein the second Ile is substituted with Gly, Asn, Thr, Val, Ser, Phe or Leu in the

amino acid sequence of Ser-Ile-Cys-Glu-GIn-Ser-Asp. In other examples, the present

11



indicates the relative value of the secretion anount of IL-8. Figs. 10A-10C
show the result obtained by anal yzing the reaction product of the

ol i gopepti de and the cross-linking agent with gel perneation columm as

di sclosed in the Exanple 12. 20 Fig. 11 shows the result of the eval uation
of the hair growth pronoting activity of the nodified and unnodified

ol i gopepti des as disclosed in Exanple 13. The oligopeptide in one letter
code is SIEQSXDQDE, wherein X is an unnodified or nodified Cys or Lys as

i ndi cated. R ggniohphovidés t i th¥fsit et FIEHARiIIREE W Snddfld 2
nmonocl onal 2159%n1to?1§3§%y n@%ﬂ%?@?mﬁln tr?(la prgsentglﬁlnventi on. Fig. 12 (A
shows the r asnihbd acifi reledwecdr adnydodphiobe @aninb gernd refidweindie byindéstidsequbrdaet t i ng.
Each of the | anes, fro e orig shows the result of. the anal ysis where
each prot ei rpfgf}f‘i]’a’cé@gbhé}ﬂ'%ﬂé;‘%ﬂw “"érFéart“@Feég'gﬁ Pgﬁtssraénmmm%%é and t he
anagen and tg id8t AGEred (HRAGMH Skt ithéd with"RbEFAE T HE TR! £GL BRPGOT €Si s
and Western bigg?%hng, ang then t?}g gﬁts}eg%ln vvagmglet cted by Jgi n%t’tﬁg

nmonoc$ onal akiniib telyarmAb 27id sBqupncd 2BSerklbev€ ysdui@stler-Ash. n fitrdleogi cal
staining using hair_ of adul.t and 12C.naxilla of 14th day nous nbryo. Fig.
15" shovs. ¢ heAAmBIHS: MBPrEH 1BYaanFroSerolEoRgR ey WO HEGRETTHECBE | vi ty 5
of ol i gopeptsyfstitkiel RethPa RRIFEEHIRE i ddiPREMuBIEE ! AldfbOLeulih thh AyotdaRl am no
acid sequence (SEQ ID NO1) of the human epi m)rpFn n coiled coil domain from
anmi no aci d rsequenge of Serollextayprésladrlu-Seeisgudn othgr exanghles; thesprasanhingpntion

0698666A2. The .pep/" region.is.underli o Fl Q. .and no, aci d
sequence ( SlféngBg :lgff e;gt?deg P]’Veheﬁ?l? ﬂlﬁesequgg?s 5 %@%&&%ﬂ?ﬁ@%ﬁ&?gﬁ,ﬁ%ﬁa, from
am npo aci d r@ls| Asg Tyriod Lewinmheasiifb h&idiseliRndddf S-1iH-C94-GheGln-SeERsp. In

0698666A2. The "pep7" region is underlined. BEST, MODE FOR CARRYI NG QUT THE
| NVENTI ON Tr@dﬁw@g&wp&ﬁﬁeﬁﬁip@%entema@ré@nmﬁo‘dﬂﬁsgw@p@m@g wheesiy therfpprth he

treat nent or ! | f~SY i - (i .

associ at ed v&\T Itql ﬁs %ﬁ“ﬁ%ﬁ%%}%o%@hgﬁﬁwﬁ%’ gaﬁggsgg"gﬁ’é‘e'g{hgg hgﬁge&ﬁ? esent

i nventi on caeaqimce sEferte-Cysh@le-GinvSeRagends sane exuainses, tieascmt mveatddn on
effect, induce regeneration effect, |nduce cardjovascular regeneration, and
i nduce endotPieYifsy oligopeptyles wthsreinthe ffth QBb’éﬁP'P%i’é‘éte‘ng “lt}l‘rpéopélé’s ihﬁ AByenti on

can be used depriae bt SARRindhoid Sl AR 1AL /201 PGIR S XEp! fiTS of . for

exanpl e, burns or wo to pronote hair growth or prevent hair
further examples, the present invention provides oligopeptides wherein the first Ser is

substituted with Thr or Tyr, the second Ile is substituted with Ser, Asn or Thr, the
fourth Glu is substituted with Ala, Asp or Trp, the sixth Ser is substituted with Cys or
Tyr, and/or the seventh Asp is substituted with Gly, Ala or Leu in the amino acid
20 sequence of Ser-Ile-Cys-Glu-GIn-Ser-Cys-Asp. The present invention also provides
oligopeptides wherein 1 to 3 amino acid residues other than the third to sixth amino
acid residues Cys-Glu-GIn-Ser are substituted in the amino acid sequence of Ser-Ile-
Cys-Glu-Gln-Ser-Asp, the first Ser is substituted with Thr or Tyr, the second Ile 1s
substituted with Ser, Asn or Thr, and/or the seventh Asp is substituted with Gly, Ala
25 or Leu. _
In some examples, the present invention provides oligopeptides wherein 1 to 3
amino acid residues are substituted in the amino acid sequence represented by Glu-

GIn-Ser-Cys-Asp. In other examples, the present invention provides oligopeptides

12



|l oss. In particular, the present invention relates to oligopeptides having
hair growh pronoting activity and to nmethods of pronoting hair growth. The
present invention also provide antibodies, including polyclonal antibodies,
nonocl onal anti bodi es and fragnments thereof, that specifically bind an

ol i gopeptide of the present invention that 25 are useful for the detection,
quantitation, separation or purification of the oligopeptides. The present

i nvention al so provi des nonocl onal antibodies specific for a 220 kDa
antigen of ephdrfiahi B3 Ml aLldl eGhES ADURIAAOR (RE 2ARRAIIRqh&Hcehai 1 growth
usi ng such nonocl onal antibody. The present I nvention encongasses

nmonocl onal I8presented tpoGieSlsLysiSkr-Asp.oin sor2@ Enabeples) thegeeseaf inepitidmel i al new

follicles as pr.Qqduced by.the hyhridonga deposited with the. Patent and

Bi 0- Resour cé’r&a?se‘%‘@?_e & St SIp AP P! gﬁ?ldﬁﬁ\}%‘ﬁéébeﬁ gifgtedimthesci ence
and Technol ogyinaaeidiayicnde ApeQRHAIeA By THINEs-GRRAG? 18 ottier BRarfigidd khe 5 The
present invention is based, in part, upon the observation that

ol i gopept i dggessht inventpmauevides olvgapepladeshweheseihdito 3gmune hcigresidites e acti vity

as nononers, t .S as a.single oligopeptide,.and i rticul ar as
mononer s ¢ nabaet B8 Bhidh Se Sefieb PR hisatpe b S ar PR AR ¢ or
di merizing, as norHPrEEnDRVERbrPaliCHOVIAS of AB&LcoRPHRthg RhflechSabB@ YEr'S,
such as, a diner, including honodiners 10 and heterodiners, and triners.

Hai r gr owt h Sansrabophd) ammoctd regidneandremprising dnenine agidsaquenice sslented
herein in: . s known to those of skill in the art. The
practice of eh%régﬁgmﬁxs\t}ggt%?bn w Il enploy, unless otherw se indicated,
convemt i onal tSRediR-QlieSivKaiSkeadp-&@inpi ol ogy (i ncl udi ng reconbi nant
techni ques), 15 cell biolagy, biochem stry, and i mmunol ogy, which are
within the skidar-lisrGhngas(Hn-SegrAsp{doridques are explained fully in the
literature, sughqasy.Meheewl at. Gloming: A Laboratory Manual, Second Edition
( Sanbr ook et ;ﬁfe?,lf%l}é%%/)@{l@ I g%rngcsz?g}olﬁ’l de Synthesis (MJ. Gait, ed., 1984);
Ani mal Cel | vherdina(fRCls, oraasdunioy sulsthnce-b88rg Cydet hods i n Enzynol ogy

A ic P ) k .of EX i l..20 | I D i

C G Bl ackuel T U8 Freerbuenp R A provet BREOReO I REATARISAS IS0 P
MIles & M BeqfedbOSele®&Bfrom! tRE &o LSk otocols in Ml ecul ar Biol ogy
(F.M Ausubesleqet a?e.? eds(.)r,n 19%970“8% e{nn a(ﬁf updates); PCR : The Pol ynerase
Chai n React iSenlleMblutGln-@ys-S¢r-Aspetidn;, 1994); Current Protocols in | mmunol ogy

(J.E. Colig t al.. eds. ?91 nd gnnual updates). 25 Epi norphin
sequences H?ﬁﬁﬁ%@&'%ﬁﬁc’iﬁ’és?l%pghiaﬁgam no aci d sequences are disclosed in
U.S. Patent shiRfleys26ul@B-S&d-Asp-Bat.ent No. 5,726,298 al so di scl oses
i sofornms of human "and marine epi norphi n. Human epi norphin pep 7 amno acid

regi on begi ns at TawipnesenoinverdionclsequpyidenoligppgptiGEQompriNgg:anngneicid), S,

Pat No. Low n ,

Aot o i u Sl ERLICuRine B S ND Rl 8 SERENNEL1os, Thearesent 1 1 i gure
14. Marine e¢pientiop biso ppeidesatigbpeptidiesicargprising hrgbNswinlg aaithéacidci d position
95 of SEQ 1T7 NCS: % 1& &HAU'QL%SPM e’r;é No. 5 7%16, 298@@? h%g)qt:hegfol | ow ng
5 sequence: S&B{EN¢gSel 1 S & fys u Glusdhr St +¥5 ‘shown
here?“ in Fi/% "Pro %é Lé/?' dﬁ#a%e(f%{lﬁ Eﬁn BEP? %REJ@HJ’GH@I [ 5LSAsr G Gln JWMaN pep?
is replaced y a eP nd the sixt A uman pep'g’regi on 1s replaced by
ia_ Cys. | R t Riys lwrla(ij)t\/cal almﬁltbdthh?GmﬂGanﬂen@ysi@b \egdiAsprling Ser Ilegéluprépn?Saregi ons
pol yiSept i de CORSTHETA HinGOE SaE sEcalatginetEh oS bt HE AP LT b HROkgP n e
formati on oCygiARBGIn ARY&Nu! & THAIEPHFBESLICySSpicintdig diyman epi nor phin
pep? region. Theﬁpl){qie_sent !nvog&tli on i's based,” in part, Fpon t_(ri]e observati on
that nutations o woheptids of pheprepant mvgapon emgmpasses oligopeptides

Ala-1le-3 u- (%Inn-.sler-Phrea-lAsp thaﬁ& conmpr i sesa? r Iacenﬁnt .8f certain am no
aci d resi duS¥PRRTHS BgFEre! ARG AP B EROLHL ‘fr?ffpr?‘Soiaﬁ JEENY R b HESenesi s
of new 15 hair follicles in the nouse nodel disclosed herein in Exanple 7.
The present invention is further based upon the observation that a pep?
region nutant conprising a Cys in position 6, and which has the ability to
dinmerize with other pep? regions that conprise a Cys under conditions that
permt dinerization, has activity in t hd3nouse nodel whereas a pep? region
mut ant having a replacenent of Cys with Phe, that is



20 that has no Cys, has no activity in the nouse nodel disclosed herein _in
t he Exanpl es. Based upon the fact that the pep? am no acid regions of human
and marine are highly conserved and that nutations of the human pep?
regions that conprise a Cys denonstrate activity in the nouse nodel

di scl osed herein in Exanple 7, it is predicted that the oligopeptides

di scl osed herein will induce hair growh and/or 25 prevent hair loss in
humans. Qi gopeptides in nmononer form and as nononers having a reacti ve
subst ance bqg X t

f or m exhi bi t%é}?h?l&%!e‘ @E?F\E}f@%%sggnggg%dﬁgg %?orgﬂbeggsgglgflpgﬁ%*osea her ei n
in Exanpl e 7modified with Q¥Ppssplinidegs agdnt.gbhepteseie sSnventonphls sacbmpdsédsn t he

present invention a 0Eased on the hulman or i ne. ep phi n pep? .am no
acid regi on UIBOPFRIIEPHYMEP COBPHBBS AD ee%é\é,foahgep?n“&a%%glﬁweaﬁa IR¥ENtiay ej n)
and U.S. Pat i i of orms
Chereof are Hany oros§ Ak S BgRR VRO RE Y poty IFR bR IR P RFSERD 3
GenesSencodi IlgN@ut pnSEQEDSOphand wanthl thegwbd wserthat ﬁerp@d)fmcaﬂenduSCI osed in U

ol | gopept | AEERRIRE:S iEarIPgRe SIS U B e W&%g-gﬁ-ﬁﬁ?ﬁgﬁéf%épa”

region, 'fha'ij(sS In@blﬁléfek%ﬂ?leg%élf)owﬁehlsrh difRr, iInAUHREG aHontbdABB ashell £ on and
may addi tion |y occur wi 4”amno acids in the N-terminal direction

andl or in tHetaodigren Fadthel ¢>@amlqsnthemot>merpepmmelg|%prnsenurmantmn muri ne

i no ot o <RePEer TPt ibthEs sfbarel SR he ol s Snror

addi gpon( s) .oligopéjsupidsd oHaE piseiithifvdnfivRNWitld theGREPES BRIt BRIpYBRAcrabAsta 5 t O
about 104 amino acid residues in Iength and, 15 in sone exanpl es have the

am no aci d Wb@l§§f§ﬁ&%§%lﬁé$ Q@N%@ndv Rt homopplymegioth t he

provi so that 1 or SEQID
NO: 2 and notoggggn[ﬁlldg%%p?l lﬂ?%%lz%%ﬁ éﬂb% s-Asp or
Ser-l1le-d u-dn- Sﬁre@g&namﬂemmbmpadseé e@ﬁpoMshbﬁipﬁgmgah odigbpapitidy. 1 n

sone exanples an ol i gopeptide consists of a pep? region nutation, as |ong
as the 20 olAfgRmRRsEsnY VRO Ainfomeexpruples, 'GﬁéoﬁiPB‘FlB@?ég? eREPRiey 2 I'n other

exanpses; a ,

part el ar - PRARRRREARAGRINL LREBiGR, TR GRS hELURRsAh confhrises

ol i gopept i demmemtthatrmhatce‘s @asddenna penettaipncaldehedryvi ty. The pr esent

i nvention enconp ses olj es conpri si.n ? r.egjan nut tlon as
di scl osed herein cPresith %‘é(?’?tr @ Alsg proyidegmetio géz%"pmg‘?@f‘ﬁgl‘ﬁr@@t B iCs: 3
25 124, and g insQ&nepfi aﬁ‘ﬁmnk% g@d&%p%eitﬁnrc%ﬁip%&g an'dlighFepttdt OF fHenal
direction and/or the Cterm nal ection to the pep? regiron nutation in
the ol i goperésdat iaventiondo nanammal lga nged of g gramith in aicirowdglfseitestoi n t he
N-te nal dlregtlonr an or t Cter['n nal direction to human or nurine
epi rph| n PEPBOEdGITEe ol‘nr?ﬁ ’B%m%‘f‘ any 21 length up to and incl uding
full | ength humaTheislesdht indentRii A8V RBVidePMmodBMohsl Ahbdaies, ohBagHets NUri ne

epi norphin, as |ong as the ol igopeptide nmaintains at |east one biological
activity, withereqhw mhcﬁw@ﬁceel}yanecqgi’ezw bigepef aeout 320 kPapmsartiidal to SEQ ID

NO 1 or SE t I

Ser-Ile-d ugﬂtﬁ%@gr g‘&}\&g %g Idg) plc%sdh%_agﬂgaﬁgﬁbg%?mﬁﬁ% rreggnéﬁ

i nventi on erpithyiataes f@ihcl@mmmtamigm ohighris sﬂ)em@ﬁc&llp@aﬁresﬁgicmnngmeati on as

di sc| osed herein and, i.n particul ar s .di sc|l ose erein in SEQ

3124550 and i $TBPeBRY AR EMagap t ?rii%"é’?%‘i‘%ip? %‘ﬂ@egtqsnﬁre H@eT\F’Ea@FR‘ﬁ%Q}C

di rection anelah: ihiuon pRIVIIAA hybdbfhiR0 oglfedt“hf—h REBAEHPBiOTRERLEARN | 1

t he ol igopeptide 1 rise su stltut|o , I'n particular conservative
substituti oﬁic)lteanﬂNahQnadléthsmutonﬁAdambdllr;dtattdzl Sceneg ara;thod)nohogsendl ons) to
t he natural .occurrin amn S in the NNterm.n irection
and/ or 1t he EHPBE AN AL e T BbBPar R IATE SR eh ETesoad POy i Beg on
or any isoformof human or nurine epi norphin and nay be of any length up to
and including full length human and nurine epi norphin, as long 15 as the
ol i gopeptide maintains at |east one biological activity, with the proviso
that the oligopeptide is not identical to SEQID NGO 1 or SEQ ID NO:2 and
not identical to oligopeptide Ser-I1e- ald- @ n- Ser - Cys-Asp or
Ser-l1le-Au-An-Ser-Cys. In other exanples, the amino acid residues in the
N-term nal direction and/or the CGtermnal direction to the pep? region
mutation in the oligopeptide are the naturally occurring




20 am no acid sequences in the Ntermnal direction and/or the C-term nal
direction to a manmal i an epi nor phi n pep? region or conprise substitutions,
in particular conservative substitutions) and/or, deletion(s), and/or
additions) and/or insertions to naturally occurnng am no acid sequences in
the~N-termnal direction and/or the Ctermnal direction to a mammual i an
epi nor phin pep? region, as long as the 25 ol igopeptide naintains at | east
one bi ol ogi cal activity In somne exanples an oIigopeptide is soluble in

aqueous medi %’Ia ﬁlgrdo%?a Sl%l Jthes 695m ftepresen F\?entlg %g@/ ((i:'less_laﬁ ﬁgm ! gopeptl de

is capable o 1 Zi g dhder su con 1on

i nvention enﬁ@gma&&ﬁaebﬁe&anmdecDby Qﬁnﬁ@idcdﬂﬁl aitiboay \werle b@bﬂahytﬁl@ﬂﬁ about
104 amino acid residues in [ength exhibiting hair. growt t:)xgrom)tl ng activity
conpri si ng t #@osiéed with te %M@néﬁla@wu%eémewﬁbla@mkl e i dyanced

anerein x1 1 Doganasciatoe nd Telheltey it affeolplpnitg SPFERME. ™1

Ay, beu, Ile8s5m8 Met, or is deletedfromsaid ol i gopepti de; 10 X2is an
am no aC|d resi due_of Ile, .. Asn, Thr, Val, Ser, Phe, Leu,

Qys, or or isTheprsey “f‘teaﬁ% alisQ) ptﬂw%aép{bnéemamoq%e%hyatﬁmah%u d
resi due of , amni an ani no
acid residue dg‘?p@@g fugh% ln@&ocﬁﬁ%f%ﬂl %Emnﬁﬁ%ed&}tmm% nég%%S is an
am no aCI d resitadnmgeirotSarextracted fidhehaid bmlec(éjzlsfrorﬂ' yhe, skifr of a mlam,deluytheVaI

Le Ile 0.a resid S; reac

sugst ance- bo%fjﬁﬂ’?@?"%jr mﬁ?ﬁﬂ??ﬂ?é’%ﬁ%ﬁ%{%@ rﬂﬁlﬂﬂl ﬁu?l_r%g‘b&'ﬁaﬁp%?o §n‘§n ami no

aci d jpesi duem@lofaRellGoHa nidninal Sahe r;‘|>P(‘lsélmt iff dhtioASMso p¥vided™ ProcBs fbeihe OF 1S
del eted from Said oligopeptide, wt he proviso that the oligopeptide is

not 20 i dentpreduction @E@Q@cﬂ@atamrbosﬁsmotﬁmrzanamtjgfrrsofrabput m@msm

| de. S Th
Sr caent | nvephelH gV RLBisnubieY ShepRsRune Sepypapkiiias M hertEen abou

and about d&ybsiaddl With &fd BhtérR ahdl BES ReSbur &NGéten SN At bnAPInktiGEO¥t AdRine&dPt | ng
act|V|ty coq&g|5|ng the follow ng am no acid sequence: 25
X1- X2- X3- X4 stgabdeience png Tedmolagyxad @y ixeg, anxrcossionupeexal KERM/P- or X

1- X2, %(G X3- Xf85)§§ Z 3eﬁ cttmé\’?? ng'clxrg?l :%ﬁn@oraag)m%)m eg%l gal-(ﬁ‘ls 'bdlc’lngf Ser, Tyr,

Thr, "or Pro, o©r |s sai Yah Mo aC|d
residue of Ile, ASThe prégent @ivei@dn al6d pto‘i’xdﬂ:@hﬁtl&iﬂsffbﬂtﬂﬂb sealdatidd gapept i de; 5

X3 1s an am gnrgw?}ﬂ)gn{o%snlg%légw?; co%#nsnﬁgl t%e S;I;Ii)g of; (1) ﬁggbatmg skin tissue derived
from a mammal in the presence of a substance to be tested under suitable conditions
and for a time effective to promote hair growth; (2) recovering said skin tissue from

20 step (1); and (3) reacting said skin tissue with the monoclonal antibody made by a
hybridoma deposited with the Patent and Bio-Resource Center of National Institute of
Advanced Industrial Science and Technology and having an accession number of
FERM P-18578 or a fragment thereof; and; (4) detecting said monoclonal antibody
or a fragment thereof that reacted with the skin tissue.

25 The present invention also provides kits comprising a monoclonal antibody

made by the hybridoma deposited with the Patent and Bio-Resource Center of

National Institute of Advanced Industrial Science and Technology on 2 November

2001 and having an accession number of FERM P-18578.
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X4 is an amno acid residue of An; XS is an am no acid residue of Ser,

Cys, or Tyr; X6 is an amno acid residue of Cys; a reactive substance-bound
Cys or a reactive substance-bound Lys; and 10 X? is an am no acid residue
of Asp, Ala, Gy, or Leu, or is deleted fromsaid oligopeptide, with the
proviso that the oligopeptide is not SEQID NO:2, and is not identical to
ol i gopeptide Ser-Ile-d u-A n-Ser-Cys-Asp or Ser-lle-3u-dn-Ser-Cys. The
present invention also enconpasses isol ated ol i gopepti des of between about

7 and about 100 am no acigﬂgﬁph%w%(bﬁ%q}ﬁﬁmwmﬁhai r growth 15 .

pronoting activity conpriSing 'OW ng am no acl guence: X

1- X2- X3- X4- XS- X6- g;1 sholwsXde pedulKéf aial yshs ofapintodhi (B pepidagee Hbtaryr X
1- X2- X6- X3- X4- XS- X?; 20 wherein X 1 is an amno acid residue of Ser, Ala,
Tyr, Thr, Prbhe mytatioyzatio igshown agja percentage wking aopatprglly eccnang feginn efai d

ol i gopepti de; | 1 I esi . Gy, Asn, Thr, Val, Ser,
Phe, Leu, Alelg?&%?%ﬁ E&lﬁmggﬁpéﬁhg(tﬁe l?e?qg%lg{' g%:lll@r‘%"m sai d ol igopeptide; X3
i s an5am no aci d Figs? ehevothe Gsult dfnhalysk of thérognteAtsaf epmhorpRin{EPSY)pepdr  Asp;

25 X4 is an amnQ acid residue of dn, Pro, GQu, Thr, Arg, Ser, H's, Cys,
or Lys: XS il ho acid residue of Ser, Trp, Phe, Thr, Cys, Tyr, Pro,

Ala, Ay, Val, L X i ]fésp o1 te ﬁ;ﬁyqj -, and 24
X7 is an am no agﬁg' %g@?wugh 0 K%l%@ ﬁé‘s’%&p I ,lﬁgg?l?d %}2\% Y, agédn,ﬁyégyr', Arg,
or Leu, or is delEgedkshomsnthsmsdt of amgamdyis fde hamigtdwthipeorpoting soivithasinghe

ol i gopeptide is npot identical tq oli eptide Ser-1l|e-d u-d n-Ser-Cys-Asp
or Ser-lle- ?5‘95“ inespligqReRt &Fﬁé%ﬁ%@ggfn gﬁ 7 'nloa! so enconpasses i sol at ed
ol i gggept i des of lﬁgt IS the PAUTt of 238 ARk grdQth ﬁr@hﬁﬂngﬁbt@vifﬁﬁi@es In

| ength exhibiting hair growth pronoting activity conprisSing the foll ow ng
formul a: X lherodignexaligepepbidxand hormodi{mekalipepergdoss)Xipscribed in Examples 9-

Xl - X2- X3- X6- %4- XS- X7; or 10 X 1-X2- X6- X3- X4-XS-X7; wherein X1 is an am no
acid residueof Ser, Tyr, Thr, or Pro, or is deleted fromsaid _

ol i gopeptide; X2 Figs.IN-8BIshOwadiat grodtitipidndtinklativi§ser anldlgop&stidees st ther i s

del eted from said oligopeptide; 1 S X3 is an amno acid residue of G u,
Al a, Trp, orbresegptinvention (represented by the amino acid sequence Ser-lle-Glu-Gln-Ser-Cys-

15 Asp-GIn-Asp-Glu). Figure 6 (A) shows the result obtained by a biotinylated
oligopeptide. Large square shows the result obtained by oligopeptide b7 (b7 is
SIEQSCDQDE), and small square shows the result obtained by the control (control is
a blank). Figure 6 (B) shows the result obtained by a S-S bridged and biotinylated
oligopeptide. Large circle shows the result obtained by oligopeptide ssb7 (cross-

20 linked b7), and small circle shows the result obtained by the control. The vertical
axis indicates hair growth score, and the horizontal axis indicates the day from the
start of application.

Fig. 7 shows a hair growth promoting activity of the oligopeptide of the
present invention (S-S bridged and biotinylated oligopeptide:ss7). In the figure, m

25 indicates the S-S bridged and biotinylated oligopeptide, 0 indicates the result

obtained from the first control (same as the control in Fig.6) and [X] shows the result

of the second control (random 7-mer oligopeptide). The vertical axis indicates hair

growth score, and the horizontal axis indicates the day from the start of application.
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X4 is an amno acid residue of An; XS is an am no acid residue of Ser,
Cys, or Tyr; X6 is an amno acid residue of Cys; and X7 is an am no acid
resi due of Asp, Ala, Gy, or Leu, or is deleted fromsaid 20 ol igopepti de,
with the proviso that the oligopeptide is not identical to oligopeptide
Ser-l1le-d u-dn-Ser-Cys-Asp or Ser-lle-3 u-dn-Ser-Cys. The present

i nvention al so enconpasses isol ated ol i gopeptides conprising the follow ng
am no acid sequence that exhibit hair growh pronoting activity:

T/Y-SINE-QS-C ( t ising an
am no acid sequeﬁ\gg ggﬁ%sv%%hme%tof%@alhﬁ@&r?&@@éﬁb%ﬁ%@@ Ml@@ gﬁgﬁjﬁbsed
herein are ebZAORITAR, BVARLR aridite7 ANEoeIIL-8iindieingd ativity nb3ACE refsiad ient s,
an ol igopeptide will consist _of an ami no acid sequence as shown in any one

of SEQ | D Ncpligppepudessauence §3IRQS(ERRE; b4 refers t%le oligppepiide sequeacsyi | |
conprise an q'g@ 24 As
used herein, @TEQSI o) tegeyg%}l&géggbf@% eféga?aeﬁgﬁﬂ%] gopép |&§e t i's
removéd fronoahe bbgﬁiepﬁdl@seqoermr(SIEQSE); b 7wdiSabfers toitkse alagopvepdldlqseqa&mel at ed.
The present asses the fo ol i es t hat
5 exhi bi t haﬁlﬁ§g5mbt°7@$ e GhgPREpt eseww&%&”@@&%@ﬁﬁ%ﬁ e?sto 100
am no_acid rt%sthélHﬁﬁoﬂeﬁtlé@&%&nce%@@m?}'a?x@ AN BGhE oREPLBRGE

wherein 1 to amno acid residues are substituted in the amno acid
sequence Serselhencel(QSGDRISE). - 1Bytbe AgpreyBiemmt imdi¢dtes thmasoltaébbCkxeglrMnmo be
substituted } er tha S.0 m.no .acj.d resi.due to,be su |tuted
10°+s other TRSdesdif Fescl 5t Bhosphiia IR Rl 67 HiFuGrigH B Bt

ol i gepept i dege ¢ARINVE WliDoahé SeckéHdnahditt €118l esi dues in [ ength, whi ch
conprise an am no_acid sequence wherein 0 to 2 amno acid residues are

substituted in t h@ga%lmvsaﬂap desgbs] géﬁ@@l%@prﬂé@ég@mnwb@ pbtaingd B birdjrg Asp,

Wnerelnthea Chd, resi titute th ar tha S_or
am no acid re &‘Fé‘? Bémi“"g %solhlg{)ﬂ? ggl% r%prgieﬂged hta‘?lartn ?ea%?lbcem xt h
amno acid rEﬁd—S’étEﬁe Gl GIA-BeSeys-B%6-Glal AgPERPAdIE FopetideibTi ng 7 to 100

amno acid residues in length, wherein the first Ser _is substituted wth a
hydr ophobi ¢ @WRSCRQIIE) exilydindyecing agtyity.as dgsaripgd st Figs. 17 and 18. In the

15 figure, PBS indicates the result of phosphate buffered saline, and the vertical axis
indicates the relative value of the secretion amount of IL-8.
Figs. 10A-10C show the result obtained by analyzing the reaction product of
the oligopeptide and the cross-linking agent with gel permeation column as disclosed
in the Example 12.
20 Fig. 11 shows the result of the evaluation of the hair growth promoting
activity of the modified and unmodified oligopeptides as disclosed in Example 13.
The oligopeptide in one letter code is SIEQSXDQDE, wherein X is an unmodified or
modified Cys or Lys as indicated.
Figs. 12A-12C show the result of the immune analysis using a monoclonal
25 antibody mAb27 obtained in the present invention. Fig. 12 (A) shows the result of
detection of the antigen of mAb27 by Western blotting. Each of the lanes from left to
right shows the result of the analysis where each protein extracted from the anagen

and telogen stage of whisker and the anagen and telogen stage of back skin was
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residue in the amno acid sequence of Ser-Ile-G u-d n-Ser-Cys-Asp;

ol i gopeptides conprising 7 to 100 amno acid residues in |length wherein the
20 first Ser is substituted with Ala, Tyr, Thr, Pro, Phe, Val or Ay in the
am no aci d sequence of Ser-1le-d u-d n-Ser-Cys-Asp; oligopeptides
conprising 7 to 100 am no acid residues in |length wherein the second Ile is
substituted with a neutral am no acid residue or a hydrophobic am no acid
residue in the am no acid sequence of Ser-Ile-d u-d n-Ser-Cys-Asp; 25

ol i gopepti de Q(gm | : ] ' ' | in the
second Ile i gmﬁu stdlotsé &%%859\%1?%&%%%&% ﬁ%@g,@gii q}é%?rlé anthggﬂgx?agg\éﬁ‘é{eﬁ t he
am no aci d sbyusing¢heahoBsroeral enttHody@h AbBEr Figy 52B\simw 2iGe resnltiod hjsegiogideds

conprising 7 tp.100 . amno acjd residues in |Length wherein the fifth Ser is
substituted HPIPPSUTRE, a_r"é‘l"faaéiﬁ‘iﬂr%ﬁd@%d“?’é‘ f‘&ﬁg‘“g 2y MIRPSE BBRBIS ¢ ani no aci d
resi due in the amgfo 18GhoSEYYERHDhe SRfludtiof oFataff glowhl pr@ﬁ%fiﬁﬁ?étivi

i t
ol i gopeptides conprising 7 to 100 am no acid residues in |engt V\/nergi n the
5 fiftsh Ser bp6olsgdpsptidemtsari avmohoclomgl akhbodyTthAb2Tys, Tyr, Pro or Ala in the

i i d f -1l e-d u-d,n- Ser - Qs Asp - Ol i tid
compri oing 7t 16t T shEvs e g acin Sediehes S AO N LI BERYEY ot n Asp
I's substitut gsimirpiin ol hdif R AQimd%cH Fe6iduél o afdino actl Resfe tey 1N

the am no acid sequence of Ser-lle-Q u-An-Ser-Cys-Asp; 10 ol igopeptides
conpri si ng 723 disalogedamBRP6R86eH A% sThieiépepi/i régonytstundprdined.n t he seventh Asp

I's substituted w th Hi Ser, Ala, d A0r u.in the am no
aci d sequence of g@’-%gl?ao-‘@ @‘?@m%@?g&%@ﬁ%@p@%ﬁ%g@% ?%tlglgr%ucﬂﬂgri sing 7 to
100 awi no acksimopstial deised doill dngHin ORLaRING dctEresidue 1 to amino acid residue 104

as disclosed in EP 0698666A2. The “pep7” region is underlined.

BEST MODE FOR CARRYING OUT THE INVENTION
The present invention relates to oligopeptides useful for the treatment or
15 amelioration of symptoms of diseases or disorders associated with abnormal
morphogenesis. The oligopeptides of the present invention can be used to induce
morphogenesis, induce revascularization effect, induce regeneration effect, induce
cardiovascular regeneration, and induce endothelial cell growth. The oligopeptides of
the present invention can be used for the treatment of and/or amelioration of
20 symptoms of, for example, burns or wounds or to promote hair growth or prevent hair
loss. In particular, the present invention relates to- oligopeptides having hair growth
promoting activity and to methods of promoting hair growth. The present invention
also provide antibodies, including polyclonal antibodies, monoclonal antibodies and
fragments thereof, that specifically bind an oligopeptide of the present invention that
25 are useful for the detection, quantitation, separation or purification of the
oligopeptides.
The present invention also provides monoclonal antibodies specific for a 220
kDa antigen of epithelial new follicles and methods of assaying for hair growth using

such monoclonal antibody. The present invention encompasses monoclonal
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third Qu is substituted with Lys, dy, @n, Arg, Ala, Val Asp or Trp in
the amno 1 ~ acid sequence of Ser-Ile-d u-d n-Ser-Cys-Asp; oligopeptides
conprising 7 to 100 am no acid residues in |length wherein the fourth An is
substituted with Pro, Qu, Thr, Arg, Ser, H s or Lys in the amno acid
sequence of Ser-1le-3 u-d n-Ser-Cys-Asp; oligopeptides conprising 7 to 100
am no acid residues in length wherein the 20 first Ser is substituted with
Thr or Tyr, the second Ile is substituted vvith Ser, Asn or Thr, the third

S0 b St ekl o SRRl ot b PR RIS £

the am no aCthibﬁ@cﬂﬂEﬂ@;ﬁ)sQéd with thd Batéitlan@mo&%@o@tscfémr opNhg&taemsnﬁl@éof
conprising 7 to 100 am no acid residues in Iegl%ﬁh 25 wherein 1 to 3 am no

aci d resi dueddyanead IndustrialiSeiange pad Techaiology aadihavingdiceessieningmbsr FERM P-

3 u-d n- Ser - Bpidibyyed in the am no acid sequence of
Ser-Ile-d u- g%% % sthe first Ser is substituted with Thr or Tyr,

the second Ile lS’I:‘.letpséseﬁtuh@dltwhhhbﬁeﬂ,un&ﬁ oponlthe obgdtddtivn thive seventh Asp
is substituted with Ay, Ala or Leu; 27 ol .i gopeptides conmprising 7 to 100

amino acid r elgeRmeades Sl tho\BeRenktin temtion hpva haiserawth pramoting ashyitbasci d

2ei'd- sequencoimamert S I LnAE bilpdrtplifh ahd H SatiiBt ) BB SRR 0
aci d resi duecapablrofsdilnstizing hader conditibas siitabie i@yﬂxmenmhglas nidnametsienvidy rd to
100 am no ac A dEIeHYF HIBLTR O HHRURRE SR 00" AP BOE Bmeghece
Sequene r op?ad ARG A AR AL Bro SR Bt M B ackbic 6 SEBRAREY ot due
to be substi thetasshy disadoded heteliram Eyasn;ﬂe 7cahu<bry mdaas khben tdthode ofsksll t theani no

10 acid residues A u-dn-Cys-Ser; oligopeptides conprising 7 to 100 am no
acid resi due&tin | engt h wherein t he

The practice of the present invention will employ, unless otherwise indicated,
conventional techniques of molecular biology (including recombinant techniques),
15 cell biology, biochemistry, and immunology, which are within the skill of the art.
Such techniques are explained fully in the literature, such as, Molecular Cloning: A
Laboratory Manual, Second Edition (Sambrook et al., 1989); Oligonucleotide
Synthesis (M.J.Gait, ed., 1984); Animal Cell Culture (R.1. Freshney, ed., 1987);
Methods in Enzymology (Academic Press, Inc.); Handbook of Experimental
20 Immunology (D,M. Wei & C.C. Blackwell, eds.); Gene Transfer Vectors for
Mammalian Cells (J.M. Miller & M.P. Calos, eds., 1987); Currént Protocols in
Molecular Biology (F.M. Ausubel et al., eds., 1987 and annual updates); PCR : The
Polymerase Chain Reaction (Mullis et al., eds., 1994); Current Protocols in
Immunology (J.E. Coligan et al., eds., 1991 and annual updates).
25 Epimorphin sequences
Human and murine epimorphin amino acid sequences are disclosed in U.S.
Patent No. 5,726,298. U.S. Patent No. 5,726,298 also discloses isoforms of human

and murine epimorphin. Human epimorphin pep 7 amino acid region begins at amino
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first Ser is substituted with a hydrophobic am no acid residue or a neutral
am no acid residue in the am no acid sequence of

Ser-11e-d u-d n-Cys-Ser-Asp; oligopeptides conprising 7 to 100 anmino acid
residues in length wherein the 15 first Ser is substituted with Al a, Tyr,
Thr, Pro, Phe, Val or Ay in the am no acid sequence of

Ser-Ile-d u-d n-Cys-Ser-Asp; oligopeptides conprising 7 to 100 am no acid
residues in length wherein the second Ile is substituted with a neutral

am no acid r? Hb’ﬁ‘?n&{ C;@oggﬂQ?hﬁgS% %rBf*U’ aﬁétgntrr@é'sd% 29§ dndhalffeno acid

sequence of er - As - ol'i gopeptides conprising 7 to
100 am no acfodlowssg shqamqenAllzeHg-t(}iuxﬂia{Ser-tRheh’esps(SEanﬂ) NCel 3% aad sshbtvat ed

with Ay, Asn, Thr,.Val Phe. or beu |9 t he am,no.acj d.sequence qf
Ser-11e-d u-RerAney Fiayre %@furme.eaaﬁ%ra 1IcReR 7 RBYRA AF Fpion PRBinsoy 2BHINBFIdci d
residues in &HEHDWHETDW@ S9.1 Br Bes. Pa?en%%sS'ﬁHtZ@@' i hik tﬁe fRIWif

am no acid residue or ydropo Ic amno acid residue in the amnd acid
sequehce of @quendeeSGMs-GlmGDy-&S@ws-Asp (SBQl@iﬂ@pﬂB&bsmdomimwmhmgninto 100

Tror phe. THAuE S; Tafhe MRAGE pib Ricgion, e sl s Piine Pedhraresby &
Ser - 1l e- G u-$dran@Yife stRth-PAST hdfhan pepT %Rﬁﬂ%kﬁ&eﬁ%@ gd.ng 7 to 100 am no

acid residues in length wherein the seventh pis substituted with a
hydr ophi | i ¢ ami nolndbg grateisiofbeth lgnyan audanmneL@unprPMméhQammqeaenﬁh@@quence

o S L R T OSBRI SEP R i S
Hi s, 1&er, Allave@kdess t&scﬁtheermylwpuue thdins fof ehefBhnaticCs it emmmme
Ser-l | e-d u-d n- Cys- Ser.- Asp;
absence of Cys in the human epimorphin pep7 region. The present invention is
based, in part, upon the observation that mutations of the human epimorphin pep7
region Ala-Ile-Glu-Gln-Ser-Phe-Asp that comprises a replacement of certain amino
acid residues with Cys, demonstrate the ability to induce the morphogenesis of new
15 hair follicles in the mouse model disclosed herein in Example 7. The present
invention is further based upon the observation that a pep7 region mutant comprising
a Cys in position 6, and which has the ability to dimerize with other pep7 regions that
comprise a Cys under conditions that permit dimerization, has activity in the mouse
model whereas a pep7 region mutant having a replacement of Cys with Phe, that is
20 that has no Cys, has no activity in the mouse model disclosed herein in the Examples.
Based upon the fact that the pep7 amino acid regions of human and murine
are highly conserved and that mutations of the human pep7 regions that comprise a
Cys demonstrate activity in the mouse model disclosed herein in Example 7, it is
predicted that the oligopeptides disclosed herein will induce hair growth and/or
25 prevent hair loss in humans. Oligopeptides in monomer form and as monomers
having a reactive substance bound exhibit hair promoting activity. Oligopeptides in

dimer form exhibit the highest activity as measured by the assay disclosed herein in

Example 7.
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ol i gopeptides conprising 7 to 100 amno acid residues in |length wherein the
third Qu is substituted wwth Lys, Ay, G@n, Arg, Ala, Val, Asp or Trp in
the ami no acid sequence of Ser-Ile-d u-dn-Cys-Ser-Asp; 10 ol i gopeptides
conprising 7 to 100 am no acid residues in |length wherein the fourth An is
substituted with Pro, Qu, Thr, Arg, Ser, Hs or Lys in the amno acid
sequence of Ser-1le-Ad u-d n-Cys-Ser-Asp; oligopeptides conprising 7 to 100
amno acid residues in length wherein the first Ser is substituted with Thr

or Tyr, the secongh%&mﬁgubstltuted with Ser, Asn or 15 Thr, the third
Gu is substitute , Asp or Trp, the SIXth Ser is substituted with

Cys or Tyr, and/ oOligbgeptidesericdomivagsed svithith el predeatlinwerition@ry basél analie Leu in
t he am no aC| d sequence of, Ser-1le-d u-d n-Cys:- Sey.- Asp; . oLi % gge tides
conpr i sing 7h¥Ban GOMYFNKEPIEOMRNIR 88pTiRfB O ATId regipnilisglesed imER Vp280964 no aci d

residues ot hgee Bl'&@@:%u'i’é‘sxﬁ] A 5, ﬂex%hﬁgand m.rpat.%.?,728,si§§:’et§engs Unddafhidys 20 -

Ser are substituted e am no acl’d sequence 0
Ser - | I5e- G u- limarCysimSephid\and isbfeenkitheseofaee disslosadiintlV.SuPatdNwi 3, 26T298 o Tyr,

t he second | th Ser,. Asn or Thr d/ qr. the seventh Asp
o subst 1t ut SEOURYROST S, B8, et nensing e cabboreBi gt sy e hireabo

am no acid rﬁ%'d‘i’ééﬁ)%edmheggﬁii NBI £ EDIRAs SIRY IBINOS S 13And M N0 aci d
sequence wherein 1 to am no aci d resi dues are 25 substituted in the anino

aci d sequence r ephessmwnweSSem oligapeplide @yapries nidations pn whlea’reumﬂ thhe am no
acid residue_to be subst

e due 1 o bR G AHOSE b TS he R e RS feehe Wit 7 s hutd R Be 6
resi dges G UreGlon ﬁdﬁna%%ddxt?&ally@hhﬁ&ﬂﬁﬁﬁ il desmiperRldsh i M térthidd@irdBiidio aci d

residues in | ength which

and/or in the C-terminal direction to the pep7 region in human or murine epimorphin.
As used herein, a “mutation” includes but it not limited to amino acid substitution(s)
and/or deletion(s) and/or insertion(s) and/or addition(s). Oligopeptides of the
invention comprise between about 5 to about 104 amino acid residues in length, and,

15 in some examples have the amino acid sequence as disclosed herein in SEQ ID
NOs: 3-124, with the proviso that the oligopeptide is not identical to SEQ ID NO: 1
or SEQ ID NO:2 and not identical to oligopeptide Ser-Ile-Glu-Gln-Ser-Cys-Asp or
Ser-Ile-Glu-GIn-Ser-Cys and maintain at least one biological activity. In some
examples, an oligopeptide consists of a pep7 region mutation, as long as the

20 oligopeptide maintains at least one biological activity. In other examples,-an
oligopeptide comprises a pep7 region mutation and, in particular, as disclosed herein
in SEQ ID NOs: 3-124, as long as the oligopeptide maintains at least one biological
activity. The present invention encompasses oligopeptides comprising a pep7 region
mutation as disclosed herein and, in particular, as disclosed herein in SEQ ID NOs: 3-

25 124, and in some examples, the amino acid residues in the N-terminal direction
and/or the C-terminal direction to the pep7 region mutation in the oligopeptide are the
naturally occurring amino acid sequences in the N-terminal direction and/or the C-

terminal direction to human or murine epimorphin pep7 region and may be of any
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conprise an am no acid sequence wherein O to 2 am no acid residues are
substituted in the am no acid sequence represented by d u-Cys-d n- Ser-Asp;
wherein the amno acid residue to be substituted is other than Cys or
wherein the amno acid residue to S be substituted is other than the third
to sixth amno acid residues Qu-Cys-A n-Ser; oligopeptides conprising 7 to
100 am no acid residues in length wherein the first Ser is substituted with
a hydrophobi ¢ amino acid residue or a neutral am no acid residue in the

am no acid - - - e
conpri si Ing gﬁﬁ%{ﬂ%go girlr%i ﬁ%ﬁugg:l ?e]g?@{uzlgﬂlaﬂ aﬁg%ﬁﬁmﬁ@%@ﬁmﬁ?%%ﬁff Irst Ser
is substit utcﬁ'dxmmfbrﬁdlmnequumofﬁhm, aPiong akhies oligtpeptideGnyintainstdt éeasnadreo aci d

sequence of Se n- Ser - Asp; | gopepti.des conprij si 7 to 100
ami no aci d rlae\roatfékathnvewgb Fheitayise Hnattﬂ@%eawqeuénwsld@awem&ﬁ%w th a

neutral am I fi [es ~J.nhe am no
acid sequencqgogl? g lelfﬁng ?ﬁgn&égéﬂggﬂ%mﬁﬁgﬁ@ﬁgﬁﬁgglgeﬁldéltﬁa{gs‘%corb rising 7
to 100 am noAscordSardie-Gle&Gli-Set-Epgt h wherein the second Ile is substituted

with Ay, Asn, Tgc Val , Ser, .Phe or Leu | t he Sm no acid se genc,e of
Ser-11e-Q u- Cys- G Bf RESSMAYEN PSORIPAFSEE S 8‘ERﬁBF‘ Y RGPS 2RI/ dR$AB aci d

residues in r'nﬁt’&%ﬁ‘aé"@n@él%bé?i HeP&in She il pagicula?, a%%ﬁds%&'h@x‘élr}"i‘ntﬁ(?lﬂ?%sr al

am no acid residue or a hydrophobic amno acid 20 residue in the amno acid
sequence of Qéh;amd mmmmp@snthS@mlmmldmsncg@pe;pthedésemmqursmwgl 7 to 100
am no acid res) stit ted wth

e RIS BSOS ing pb0 P rebich Huhbn i B BhEeeblf

Ser - lipe- G u-dowsprist Iulﬁﬁﬁmi‘b‘i@s), 1@'paﬁﬂﬁwfcbﬁlé%‘iv&m{lbﬁiuﬁtﬂ)ﬂs)taﬂdfbgQle?éifioﬂ(%) acid
residues in length wherein the 25 seventh Asp is substituted with a

hydr ophi | i ¢ aag{acadgetion(s)eaioy énsetiop(s) sp thegraturally perurtieg aminedcilieduensguence
of Ser-Ile- Cﬂxlfhe%ﬁex%lgal cﬁrecta‘s % ancﬁgr the C-terminal direction to human or murine

epimorphin pep7 region or any isoform of human or murine epimorphin and may be
of any length up to and including full length human and murine epimorphin, as long

15 as the oligopeptide maintains at least one biological activity, with the proviso that the
oligopeptide is not identical to SEQ ID NO: 1 or SEQ ID NO:2 and not identical to
oligopeptide Ser-Ile-Glu-GIn-Ser-Cys-Asp or Ser-Ile-Glu-Glin-Ser-Cys. In other
examples, the amino acid residues in the N-terminal direction and/or the C-terminal
direction to the pep7 region mutation in the oligopeptide are the naturally occurring

20 amino acid sequences in the N-terminal direction and/or the C-terminal direction to a
mammalian epimorphin pep7 region or comprise substitutions, in particular
conservative substitution(s) and/or, deletion(s), and/or addition(s) and/or insertions to
naturally occurring amino acid sequences in the N-terminal direction and/or the C-
terminal direction to a mammalian epimorphin pep7 region, as long as the

25 oligopeptide maintains at least one biological activity. In some examples, an
oligopeptide is soluble in aqueous medium such as saline or water. In other

examples, the oligopeptide is capable of dimerizing under suitable conditions.
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ol i gopeptide conprising 7 to 100 am no acid residues in |ength wherein the
seventh Asp is substituted with Qu, H's, Ser, Ala, Gy, Asn, Tyr or Leu in
the ami no acid sequence of Ser-1le-d u-Cys-d n-Ser-Asp; oligopeptides
conprising 7 to 100 am no acid residues in length wherein the Sthird Qu
is substituted with Lys, Ay, Gn, Arg, Ala, Val, Asp or Trp in the am no
aci d sequence of Ser-1le-Q3 u-Cys-d n-Ser-Asp; oligopeptides conprising 7 to
100 amno acid residues in length wherein the fifth Gn is substituted with

Pro, Gu, Thr, Ar é‘?ﬁ t Hven§s ln?e%ni b GsoBIRdO1 %ﬁk FE QBB
Ser-11e- GI u- Q/s n- erenAsp,n no I Sragép ?Sges : igtllng 7to fgsb%ur%sno
acid resi duwdlaboheﬂgttdmi\nbecﬂlrasmm ifiilerpth Sdnbutmgshainsgtowuhtpednmmgl Thr or

Tyr, the second.lle is suq_&fl;}?ted with Ser, Asn or Thr, the third Qu is
subst it ut ed AWHY ApRPrisiag the fo ngtar’i’émglaﬁ‘tdﬁeﬁé‘?“cles substituted with Cys or

Tyr, and/or ng(zsgggmb(ﬁ@x-p substituted with Ay, Ala or Leu in the
ami no acid sequence of Ser-Ilé-d u-Cys-An-Ser-Asp; 1 S oligopeptides

conprbsi ng 7Xt-X2tHO-XdiXiteX&XHY resi dues in length wherein 1 to 3 amino acid
resi dues ot tpLrd, to sixth amno acid residues du-Cys-dAn Ser
are substi t[ﬁgaéﬁggf*‘g%ﬁﬁ?hg&a@?d sequence of Ser-11le-d u-Cys-d n-Ser-Asp,
the first Sex1h®-xgbes-quxedkmi th Thr or Tyr, the second Ile is substituted

with Ser, Asn or Thr, and/or the seventh Asp is substituted with Ay, Aa
or Leu: 20 ovhggeipel IScﬁ@@rmo@rpwdsﬁs@m?oftSﬂ,l@ » &, Adr.dp dPhee Yial 48y, kev,| engt h

whi ch corrprlﬁee %.t o?fésé(flqud §1§%l§%g§ﬁgd‘|ence wherein 1 to 3 amno acid

resi dues are's rtu Sequence represented by

Ser-fipe- Cys- )Glikeﬁi aimSeramA&esxmﬂw GINEASH)TTRe, Vdlj Serf Phé, diée, A, B, Cys,
substituted is other than Cys or other than the third to sixth amno acid
resi dues Cysrdyleh. o3 i-dslered fpom spidpligepentiglés conprising 5 to 100 anino acid

residues in a uppCe r n 0to 2
am no acid r%i%%’}g“@?ép‘gﬁgﬂ@ﬁﬁlg EXQ?H Afﬁcrﬁ@aﬁ?a?ﬁ’é dencé épresent ed
by Cys- @ u- KisSarantiap acidhresiénaoftGla, Brd, Gu,3lhr, Asg,iSdr, r}ﬁSJ(dyB:;ot bydqye
substituted js. other than Cy or other than the third to sixth amno acid
resi dues Q/SX@%P“GIW“SéFI refidusoRfaYsti Hes E‘br?ﬁﬁ’:lg}’smayl?’PtrB’ AlaoGhniVidd Legh o
resi gges in ﬂeeggm vvherel n the fi rst Ser is substituted with a hydrophobic
amino acid redidue 'or a neutral amino acid 5 residue in the anmino acid
sequence of X8eis-dnl amify sei@iresi@enc e n-réapive shbsgopeibbuneys onprdasiiveyg 7 to 100
am no acid re[s)l duesb in Iengt wherein the first Ser is substituted with
Ala, Tyr, THHOsteE-boBRA LygiAndor Qy in the amino acid sequence of

Ser-11e-Cys-g - a@a’i‘ml@@%clﬁsrébndlféd CBflh, 488, SQMRI S NAsh, tl"f;lr W39, GidwooAci d
residues in |length wherein the 10 sécond I1e is substituted wth a neutral

ami no aci d ried¢ldigd fiom spithpligenshbidé, ovithnthegroviso that the oligopeptide is not
20 identical to SEQ ID NO:1 or SEQ ID NO:2 and is not identical to oligopeptide Ser-

Ile-Glu-Gln-Ser-Cys-Asp or Ser-Ile-Glu-Gin-Ser-Cys.

The present invention also encompasses isolated oligopeptides of between
about 5 and about 104 amino acid residues in length having hair growth promoting
activity comprising the following amino acid sequence:

25 X1-X2-X3-X4-X5-X6-X7;
X1-X2-X3-X4-X6-X5-X7;
X1-X2-X3-X6-X4-X5-X7; or
X1-X2-X6-X3-X4-X5-X7;
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acid residue in the am no acid sequence of Ser-I1le-Cys-Qd u-d n-Ser-Asp;

ol i gopeptides conprising 7 to 100 amno acid residues in |length wherein the
second Ile is substituted with Ay, Asn, Thr, Val, Ser, Phe or Leu in the
am no aci d sequence of Ser-11le-Cys-d u-d n-Ser-Asp; 15 oligopeptides
conprising 7 to 00 amno acid residues in |length wherein the sixth Ser is
substituted with a neutral am no acid residue or a hydrophobic am no acid
residue in the amno acid sequence of Ser-Ile-Cys-d u-d n-Ser-Asp;

ol i gopeptid | S 4 : - am Cy i i ein the
oixth Ser io upEXi %t%%"&m"% %C‘%‘?%%‘&&%‘,’S#h?ﬁ”@i?p‘?ﬁ of grdgﬁéggi Q?‘\g@?ﬁ t he
am no aci d Xigepeptaiece of Ser-11e-Cys-d u-A n-Ser-Asp; ol igopeptides
conprising 7 to 100 am ng acid residues_in | ength wherein the seventh Asp
i's substit ut¥¢ISANAMIRO AGETEHANG ollen AsHoThe PESFragt i deleted ‘§?mAPlé or Leu in

t he am no a;jh%oﬁﬁggfence of Ser-1le-Cys-d u-A n-Ser-Asp; oligopeptides

conpri si ng 0 ['00 amino acid residues in length wherein the 25 seventh
Asp iS5 substX3 istamchrint lci@residid of GlSeAla, Arg,or@sp; Asn, Tyr or Leu in the

am no acid ;%?uence of Ser-1.1 e- -3 u-dn-Ser-Asp; 32 ol i gopepti des

conpri si ng 5 angnianeHg retifer oidditdues in Iength wherein the fourth Gu is
substi t ut edX\g;Sthn%nog:m,re@ﬁbopﬁg&,cﬂ,@FT?@I, Asp or Trp in the amno acid
sequence of Ser-1le-Cys-d u-d n-Ser-Asp; oligopeptides conprising 7 to 100

am no aci d rX¥&iscuenning atidegiduawfcCys; a redetive substangd-houngl Gymetd teactsd wi t h
Pro, du, Thr, Arg,, Ser, H s or Lys in the am no acid sequence of
Ser-11le- Q_/S-S&bﬁ?'@%hb%gp-l‘{xg’p%ndol i gopeptides conprising 7 to 100 am no acid
resi ggies i n XPRnmRE aeidedih@ of Asp, Ala, Gly, or Leu, or is deleted from said

oligopeptide, with the proviso that the oligopeptide is not SEQ ID NO:2, and is not
identical to oligopeptide Ser-Ile-Glu-GIn-Ser-Cys-Asp or Ser-lle-Glu-Gin-Ser-Cys.
The present invention also encompasses isolated oligopeptides of between

about 7 and about 100 amino acid residues in length exhibiting hair growth

15 . promoting activity comprising the following amino acid sequence:
X1-X2-X3-X4-X5-X6-X7,
X1-X2-X3-X4-X6-X5-X7,;
X1-X2-X3-X6-X4-X5-X7; or
X1-X2-X6-X3-X4-X5-X7,;

20 wherein X1 is an amino acid residue of Ser, Ala, Tyr, Thr, Pro, Phe, Val, Gly, Leu,
Ile or Met, or is deleted from said oligopeptide;
X2 is an amino acid residue of Ile, Gly, Asn, Thr, Val, Ser, Phe, Leu, Ala, Pro, Cys,
or Met, or is deleted from said oligopeptide;
X3 is an amino acid residue of Glu, Lys, GIn, Arg, Ala, Val, Trp, Cys, or Asp;

25 X4 is an amino acid residue of Gln, Pro, Glu, Thr, Arg, Ser, His, Cys, or Lys;
X5 is an amino acid residue of Ser, Trp, Phe, Thr, Cys, Tyr, Pro, Ala, Gly, Val, Leu,
Ile, or Met;

X6 is an amino acid residue of Cys; and
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first Ser is substituted with Thr or Tyr, the second Ile is substituted
with Ser, Asn or Thr, the fourth Qu is substituted with Ala, Asp or Trp,
the sixth Ser is substituted 10 with Cys or Tyr, and/or the seventh Asp is
substituted with Ay, Ala or Leu in the am no acid sequence of
Ser-11e-Cys-Ad u-Ad n-Ser-Asp; oligopeptides conprising 7 to 100 am no acid
residues in length wherein 1 to 3 amno acid residues other than the third
to sixth amno acid residues Cys-Au-A n Ser are substituted in the am no

aci d sequenc -11e- - -Ser t i Ser_ i
substituted %7? %ad?ﬁé]ldgra%ﬁ%?ldtgﬁéfgg o(ﬁ%g’ {—I}I%ZgFrS Agﬁbcs} i%ﬁé’?&’r w‘gﬁ’loggﬂl’ %sn or
Thr, and/ or ishieles@ieonisarisqligopetidesvith tiiesstovisb Bhdbthe olidopestidelisHot

ol i gopepti des, conprising 5.to am no acid residues in | ength which

to_ 100
conpri ses at!deBey topliggpeRidesrdlesElibi-ecihyi-&ish o1 Serlle GwiCHa-Seelyrs.

Pr et loplignirs b _
G - G Sor - Cy - Ay PEEEnL i I Bt A E R LR FET b Mol

resi ddes i n abeug?hndhbait 100 aprins edd adsidues &t leagthaxhibdtigchadr greguience wher ei n
1 to 3 amno acid. residues are.su@gtiﬁut_ed in the ami no acid sequence

represent ed BPMONSEptiviEy conpiisingthe followigg fommuid's conprising 5 to 100 ani no

acid resi duegiym-kenghlxsischiyconpri ses at |east an amno acid sequence
wherein 1 to 3 amno acid residues are 25 substituted in the am no acid

sequence r epKésEhK8eXX@EX3-X¥;s- d n- Ser- Asp; and ol i gopepti des conprising 5
to 100 am no i I iy, |l ength which conprises at | east an am no acid
SRR ER S

sequence whef 'a8id residues are substituted in the am no

aci d jgequencg ] epxgsentedxyxtys- G u- A n- Ser - Asp. 33 Wt hout wanting to
be bound to theory, it is theorized that to obtain _an oli gopepti de having

am no aci d swherint Xt isomsamynp @pidaesidueeleral i dht, @r Prayop ed fromaszid vi ty,
such as for (gﬁ(fﬁgglé&de,a simlar hair growh pronoting activity, with the
unsubst i t ut ed P opeptide, it is preferred that the newy added 5 am no

aci d resi duex? s ihémpeReid Redos oPlle, XnNThE bt Bed) 38 isalebdtéd fram sardoperty to the
del eted am no acid residue. Specifically, 5 types (7 positions in total,
that is the olgeReRtide ned positions of S1 E,QS CDQDE) of anino acid

51452 o BTy AR RIIE oh Sy oy (o1 2 positions) end sep
epi nor phi n. Xnisgh drhmolacidakesidsesf Gy can
X5 is an amino acid residue of Ser, Cys, or Tyr;
X6 is an amino acid residue of Cys; and
X7 is an amino acid residue of Asp, Ala, Gly, or Leu, or is deleted from said
. 20 oligopeptide, with the proviso that the oligopeptide is not identical to oligopeptide
Ser-Ile-Glu-Gln-Ser-Cys-Asp or Ser-Ile-Glu-GIn-Ser-Cys.

The present invention also encompasses isolated oligopeptides comprising the
following amino acid sequence that exhibit hair growth promoting activity:
T/Y-S/N-E-Q-S-C-A. (SEQ ID NO:3).

25 Isolated oligopeptides comprising an amino acid sequence as shown in any
one of SEQ ID NO: 3-124 disclosed herein are encompassed within the present

invention. In some embodiments, an oligopeptide will consist of an amino acid

sequence as shown in any one of SEQ ID NO: 3-124 and in other embodiments, an
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10 be substituted with Thr (threonine) bel onging to hydroxyam no acids; Ile
(i soleucine) can be substituted with @y (glycine), Ala (alanine),

Val (val i ne) or Leu(leucine) which are aliphatic amno acids; Qu (glutamc
acid) can be substituted with Asp (aspartic acid) which is aci di ¢ am no
acids; @n (glutam ne) can be substituted with Asn (asparagi ne) which is an
am de; and Asp (aspartic acid) can be substituted with 15 Gu (glutamc
acid) which is acidic am' no acids. These are preferred exanpl es of

substi tuti ony AR KRew AR, AG1H £AR. B SURRGEL U Sl 00X o BRE BT NO
serdeutl iR R ips e

acid as |ong |olog|c ITVITYy' TS
A i gopept i deNO: GrYP4. Adgsel hereimlab owbm:damh@@p@ﬁida réfefU6 A SfigslRpEas tHadt ed
hair growmh pronoting activity as nmeasured in the assay described herein in

Exanpl e 20 71s rgmp¥ed Hemadleast anscogponent vwih whishit smeigally asaocsmtfsqh invitro.

Ser 11 G e o T A g B Rl (S50

Tyr - A$n- d u- éimlblshmr@;&tMﬁorﬁ&E@dcﬁvi\@ 7) 25 Thr-Ser Asp d n- Cys- Cys- Asp
(SEQ ID NO:8); Ser-Ille-G u-dn-Ser-Cy Q.1 D ,NO: 9)
Ser-Ser-Al a-d n- s%hngfgtlif‘élfomeensﬂ moﬂ@ymmrwdlrr%d@san tgnamryfhm@ys Asp

SEQ I D NO 1
gl'hr -Thr-Q u- npl:fs,éeéra-n amfxo F&ﬁ(s I%QH%DQI}I\IIO%%SQOS% %%ﬁg—é&@%_%@?s&%@ %\I a
(SEQ | D NO: 1l#)the ammhoSe:nd Sks]meﬁetSeGIh-(SmemeerACys (\S]EthEirl\mehnﬁ)o a&d 10

Addi tional oli tides.. ing amin cid se ence rati halr
growt h pronof® F‘%{jgﬂg %F “g?de‘sé’ﬁﬁ\‘?vﬁ“af‘? a}ée Wrﬁﬁ r?e?’i’@i‘“'&

aci d jpode (Wi thdnhBe dﬁﬁi BRplth OMind 4d ?ésﬂu%@G@tﬂGiW@@f»@ i ned ami no aCI d
and * refers to a stop codon). YI KQSCEQDE YNEQSCDREE SVE CHRGE SSEQT CDQHG

STGQSCDQPG TTEqsomemda@m@m@vnwa@s@@@@&n@m@wm@smeﬁg@
S?E?SCDODQ T

TI WOSCDQEE SF a{’@ﬂ‘?‘f gﬁgﬁ)"gj‘“’(%% Wﬁ&?ﬁ%%é Rgﬁcgb%%}/ igged | p

NO: 19) ( SEQ in[hd\Bnzg{d)act é&eh@pr@s?erﬂed(bélf@d -B1M\8er28ys-AS5EQ/hdriNhLBhinoSEQ | D
NO: 24) (SEQ I D NO; 25) (SEQ I D NO: 26 ID NO: 27) (SEQ I D NO: 28) (SEQ ID

NO: 29) ( SEQ il Kgideg Yo b stitpteqis :olhe)r ﬂ(as s|qD tl\@mamp g8l residu¢ ®he ~| Q
S) ,t~bS: O S
a~ ) ? su)lbst%te% 1§ 2)th§:15th€’1)~ Itlzeéur@t 1x&g %o a(nd negid gs é u-%sln)%ftr (S] i‘ )

(oS:of's ~ a ass)
(s~:ou al ass) ( ﬁ;@peﬁtide@&&hpﬁﬁngquo QOO aﬁﬁﬂo 4 r@ﬁdnes m’:lﬁﬁgth( whex@m the aas)
(~:ols ~ ass) (z~:ols ~ (o~:ou al ass) :0uU ~ aas)
(s:orl ~ aas‘%m( RErd$ §ul@rltt&%y‘m§l 9 hdfigopholaaésnv(l%a@d regidugosp r@vtr@wrmnaa@)i (:ou
ol a~S)

residue in the amino acid sequence of Ser-Ile-Glu-Gln-Ser-Cys-Asp;
oligopeptides comprising 7 to 100 amino acid residues in length wherein the
20 first Ser is substituted with Ala, Tyr, Thr, Pro, Phe, Val or Gly in the amino acid
sequence of Ser-Ile-Glu-Gln-Ser-Cys-Asp;
oligopeptides comprising 7 to 100 amino acid residues in length wherein the
second Ile is substituted with a neutral amino acid residue or a hydrophobic amino
acid residue in the amino acid sequence of Ser-Ile-Glu-Gln-Ser-Cys-Asp;
25 oligopeptides comprising 7 to 100 amino acid residues in length wherein the
second Ile is substituted with Gly, Asn, Thr, Val, Ser, Phe or Leu in the amino acid
sequence of Ser-Ile-Glu-GIn-Ser-Cys-Asp;
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(~1:a~ Q a~S) (oi:ols Q ass) nd?l Q-SdJId ~QdI ~I ~3a~I S aH' Q~Sa~I S

?1 aQ~S~~'1 S Mla~~3a~l S ~. |l da~sa~ns aoaQ-sa~o~ d~sa~ls Q-~a~l ~ Q-saalu
sQaz~sa~ss aQal ~~saal s ~naQ-sa~ld ~~i aQ-~a~I n dQJQ-S2l ~SS aaaa~sx~Is
aaaa~ssx~a addd~sa~s aHaa~saa~s MQ@Q-sa~~0 aHda~sa~s aaza~s~~l ss ~Haa~saa3s
aaas~nnaass anxH-sa~ss b' n~Q-Sa~LL d~Sa~Sd ~~sadss L(l:a~ Q@ a39)
(6:0u Q aas) (lg:orl Q aas) (os:ou al aas) (6L:o~l al ass) (sL:orl ~ aas)
(LL: O1l~I Q a~S) (9L:ou Q aas) (sL:ou Q ass) (~L:ou Q ass) (L:ou Q ass)

(zLiou Q aas) ( | bt éﬂﬁeﬁ&d&%ﬁpﬁ@h&eﬂoqlw%ﬁho 664 r9§i'dlgs 11‘?%?1 th(\gﬁer?M the asls)

(L9:ou ~ ass)
Q a~-S) (z9: ﬁﬁh Sler aashst{thted euthad neasra) arhin®d: apid la:bldaespa bﬁkophot@ arasm) ac(d;s ou

A, 208) L gl o000 Bl Reol el GasB gl e
oligopeptides comprising 7 to 100 amino acid residues in length wherein the
5 fifth Ser is substituted with Trp, Phe, Thr, Cys, Tyr, Pro or Ala in the amino acid
sequence of Ser-Ile-Glu-GIn-Ser-Cys-Asp;
oligopeptides comprising 7 to 100 amino acid residues in length wherein the
seventh Asp is substituted with a hydrophilic amino acid residue, Gly, Ala or Leu in
the amino acid sequence of Ser-Ile-Glu-Gln-Ser-Cys-Asp;

10 oligopeptides comprising 7 to 100 amino acid residues in length wherein the
seventh Asp is substituted with Glu, His, Ser, Ala, Gly, Asn, Tyr or Leu in the amino
acid sequence of Ser-Ile-Glu-Gln-Ser-Cys-Asp;

oligopeptides comprising 7 to 100 amino acid residues in length wherein the
third Glu is substituted with Lys, Gly, Gln, Arg, Ala, Val Asp or Trp in the amino
15 acid sequence of Ser-Ile-Glu-Gin-Ser-Cys-Asp;
oligopeptides comprising 7 to 100 amino acid residues in length wherein the
fourth Gin is substituted with Pro, Glu, Thr, Arg, Ser, His or Lys in the amino acid
sequence of Ser-Ile-Glu-Gln-Ser-Cys-Asp;
oligopeptides comprising 7 to 100 amino acid residues in length wherein the
20 first Ser is substituted with Thr or Tyr, the second lle is substituted with Ser, Asn or
Thr, the third Glu is substituted with Ala, Asp or Trp, the fifth Ser is substituted with
Cys or Tyr, and/or the seventh Asp is substituted with Gly, Ala or Leu in the amino
acid sequence of Ser-Ile-Glu-GIn-Ser-Cys-Asp;
oligopeptides comprising 7 to 100 amino acid residues in length
25 wherein 1 to 3 amino acid residues other than the third to sixth amino acid residues
Glu-GIn-Ser-Cys are substituted in the amino acid sequence of Ser-lle-Glu-GIn-Ser-
Cys-Asp, the first Ser is substituted with Thr or Tyr, the second Ile is substituted
with Ser, Asn or Thr, and/or the seventh Asp 1s substituted with Gly, Ala or Leu;
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~QaQ~sa~Lu a3aQ-ss~d ~Ha~sHass JQd~~Sddl vl S aQaQ~sa~s ~~as~sa~ls

~i -1 ZQ~sa~l s aoa@CSa~0~ Q~SaM.L Q-~a(S. L ~QaQ-~adl A aQnd~saass n~l aH~da~l s
~~ad~sa~sa zoaQaaaazs oHa~~sa~ld nHaQ-sa~l ~ ~HaQ~sa~~s ~~o~sanl s

Addi ti onal oligopeptides conprising the follow ng am no acid sequences
denonstrating hair growmh pronoting activity are enconpassed within the
present 5 invention. Ser-Ile-Ad u-An-Cys-Ser-Asp-An (SEQ I D NO: 82);
Ser-1le-d u-Cys-An-Ser-Asp-An (SEQ | D NO: 83);

Ser-11 d . Sar. - - Ser - Cys- Al
(SEQ 1D D 85) s 18 EePIESoRslog RoAg i i Ko Sl fiieer - s A2
Tyr - Ser - A u- éémp&es aleastAhan(isEqzid Bedu@nde Wherbur T s aitine d8ichreSelnesyte- Al a

SEQ ID NO: 8 Th-S d u-dn-Cys-S Al D . 89);
gl’hr QAsn d u- i’gbﬁ ‘@{d ‘Sg eﬂpg{’o(aglg’deﬂgﬂqgrr%)??"ngf’?%erég?(?& @‘GCMS'@E'AS%r Al a
(SEQ I'D No: 9Jvhere-§¥ﬂhe%ﬁﬂn&;adid gsﬂfu@féb@?ubsﬁjtlﬁe(( @%@ér%d}pc%rvot}&fr than the

Thr - Ser-Qd u- Cys- Ser-Al D NO:93); Thr-Asn-Qu Ser- Al
( SEQ $D NO: 9thyrd tiFyrxﬂSemn@I m%@;c&d@emseGhACaS-SSEQ I D NO: 95) 20

(%60 1D N0 o7} ThIEGRSRiiRs SoRsiae SO0 Aing apirrsiig g which ™~ @
Tyr - Ser - Cys- @mp@ea avafmidy &id &%ergé’wme&% to ZTMﬁméfa@rdQéﬁdﬁiéJarg%ﬁbsiiﬁftedN a
(SEQ I D NG 100); 25 d u-Q n-Ser-Cys- @{/)wSEQ|DN0|01)

G n- Oys- Ser - insthe pBER aabi mum@)rep@w @lmGseCy%pr-e\sEth@emhq@m)no and
compri 51 ng t RE TSP Re umiied s s imee 6E8 st Iftn P bBBP R hng
promgpi ng acﬁdla/rés)maglq}lmn.@yg@massed wi thin the present invention.
oligopeptides comprising 7 to 100 amino acid residues in length wherein the
first Ser is substituted with a hydrophobic amino acid residue or a neutral amino acid
residue in the amino acid sequence of Ser-Ile-Glu-GIn-Cys-Ser-Asp;
oligopeptides comprising 7 to 100 amino acid residues in length wherein the

15 first Ser is substituted with Ala, Tyr, Thr, Pro, Phe, Val or Gly in the amino acid

sequence of Ser-Ile-Glu-GIn-Cys-Ser-Asp;

oligopeptides comprising 7 to 100 amino acid residues in length wherein the
second lle is substituted with a neutral amino acid residue or a hydrophobic amino
acid residue in the amino acid sequence of Ser-Ile-Glu-Gln-Cys-Ser-Asp;

20- oligopeptides comprising 7 to 100 amino acid residues in length wherein the
second Ile is substituted with Gly, Asn, Thr, Val, Ser, Phe or Leu in the amino acid
sequence of Ser-Ile-Glu-GIn-Cys-Ser-Asp;

oligopeptides comprising 7 to 100 amino acid residues in length wherein the
sixth Ser is substituted with a neutral amino acid residue or a hydrophobic amino acid

25 residue in the amino acid sequence of Ser-Ile-Glu-Gln-Cys-Ser-Asp;

oligopeptides comprising 7 to 100 amino acid residues in length wherein the
sixth Ser is substituted with Trp, Phe, Thr, Cys, Tyr, Pro or Ala in the amino acid
sequence of Ser-Ile-Glu-GIn-Cys-Ser-Asp;
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Ser-1le-Ad u-d n-Xaa-Ser-Asp-An (SEQ I D NG 105);

Ser-Ile-Au-Xaa-A n-Ser-Asp-An (SEQ ID NO:106); and

Ser-1le-Xaa-A u-A n-Ser-Asp-A@n (SEQ I D NO: 107); wherein Xaa represents a
reacti ve substance-bound Cys or a reactive substance-bound Lys. Table II
bel ow provides a characterization of the structure of oligopeptides 10
havi ng hair growth providing activi ty. The amno acid SIEQSCD is the pep?
regi on of murine epinorphin. TABLE Il Structure showi ng a hai rgrovvth

e B @Pglf?“ze§°9‘“f’83‘“?7 ' 108 atigh hidlicyll yftefhgneiiindie ¥
2T 3P 3GGP &Evéﬁ@?@pZﬁst&EﬁﬁtéﬁGﬂﬁl & hZdipRNicAvhido bbxﬂ[réﬁﬁilﬁ Oy, Ale YWL2NIA 2L W

K'Y YLH dro hilic¢H dro hobicBasic_Neutral A, V, L, K, R HN Q S P, F,
W M Aci di c te apino ggisl sqquengs of Segrl ]Gr@é‘rG’(”oC]zﬁ’S%Fué@’ol i gopeptides in E.

i, [ i r tion
aboti the ol | gopeni RePdts BopitEng B1ERE0 gl Fecl s B Bk Snarcth 0L OF
the Ibbrary sesenthﬁrspsesﬁbedtutbﬁ Whle(]lmvlﬂas Sdrmm; ;FxljzaﬁlmeTyr d’xﬂeelantthmdxmmo

pr epar ed oI| tides re the upper "appearance" value. 5
TABLE 11 | ‘%“ence Ag’ﬁ e Lid 3‘ ~SeTASE 81 Q81 SBOp 71

oligopeptides comprising 7 to 100 amino acid residues in length wherein the
third Glu is substituted with Lys, Gly, Gln, Arg, Ala, Val, Asp or Trp in the amino
acid sequence of Ser-Ile-Glu-GlIn-Cys-Ser-Asp;

10 oligopeptides comprising 7 to 100 amino acid residues in length wherein the
fourth GlIn is substituted with Pro, Glu, Thr, Arg, Ser, His or Lys in the amino acid
sequence of Ser-Ile-Glu-GIn-Cys-Ser-Asp;

oligopeptides comprising 7 to 100 amino acid residues in length wherein the
first Ser is substituted with Thr or Tyr, the second Ile is substituted with Ser, Asn or

15 Thr, the third Glu is substituted with Ala, Asp or Trp, the sixth Ser is substituted with
Cys or Tyr, and/or the seventh Asp is substituted with Gly, Ala or Leu in the amino
acid sequence of Ser-Ile-Glu-GIn-Cys-Ser-Asp;

oligopeptides comprising 7 to 100 amino acid residues in length wherein 1 to
3 amino acid residues other than the third to sixth amino acid residues Glu-Gln-Cys-

20 - Ser are substituted in the amino acid sequence of Ser-Ile-Glu-GIn-Cys-Ser-Asp, the
first Ser is substituted with Thr or Tyr, the second Ile is substituted with Ser, Asn or
Thr, and/or the seventh Asp is substituted with Gly, Ala or Leu;

oligopeptides comprising 7 to 100 amino acid residues in length which
comprises at least an amino acid sequence wherein 1 to 3 amino acid residues are

25 substituted in the amino acid sequence represented by Ser-Ile-Glu-Cys-GIn-Ser-Asp
wherein the amino acid residue to be substituted is other than Cys or wherein the
amino acid residue to be substituted is other than the third to sixth amino acid

residues Glu-Cys-GlIn-Ser;
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1JO 110 180 180 160 160 To theory '"(' 10 S1J K60 P 50 F 60 A 60 ya~UC (%
140 180 100 70 9J 90 YNOOI I G JOT JOP 50G5014017040J07071EP BOT90Q JOR 30A
JOB0I 1 O 30404040140 H SO 78 In sonme exanples an ol igopeptide of the present
invention is about 5 to about 10 104 amino acid residues in length, and in
ot her exanpl es about 5 to about 100 am no acid residues in length and in
addi ti onal exanples, an oligopeptide is about 7 to about 100 am no acid
residues in length. In yet further exanples, an oligopeptide is about 7 to
about 104 am no agi g ress (Al t Lt . | £S:.,.;. an
ol i gopeptide is agllcllgotp egééeg%gﬁlghgmﬁgﬁgrﬁ%rqc?hgg?gg?tééssﬁ)%(lgér?li(e% e‘ﬁ%’? |P1 about 6
to about 30 esmpriseaniathiddacidseqliease helefinQtd2 ambidcid redsiuad Mrétsubingsd no
acid residues in length, about 7 to about 15 am no acid residues in_ length,
about 7 to abdhe ammoAsideayencs reRIsseRebY Glu-ExeriGin-SshAse; whersindbeamingo

am no acid rgshfldeReidbl i ] N0. aci dyes in
| engt h, abou%?% to gb(gutgd}%lgﬁﬁg%ﬁﬁrﬁ%ngé?sbdd&&h%%nﬁﬁgn%?w%gg o%gagg 0 about
12 anbno aci bk subsiititedss bthet thagting thinddo alxtiuamBiotaoidatesidties Glua@y:GlmB e
residues in 20 length. 4 In.so e di nrents, an, ol i gopeptide of the
present inventi on‘r’]]?gs?pﬁP“ eéégf“pg,smg% tnggta”B?o aqd Ir"esé‘g’tes*i',‘%éﬁll?‘l‘?éhaeé?‘néf,‘e at
least 9, at fiRe8kr id QubshtutéERith ahydrdphob®aRind geid #sidiRAta rkdraPdmin§asiy 14,
at least 15, at least 16, is at l'east 17/, at least | 8, at least 19, at

| east 20, atrebidasin thg amano dedsequRice eff Sardksth2Gys-Giin-Semdsp24, at | east 25,
at least 26, at least 27 at |east at. | east 2 at, l east 3Q, at |east
31, ol east 32, SiStpedlides3ompHRng Zioriog sing S kesfes T epEPoung® | o °0,
| east037, atfilse8&tis Hibstibited RABAIB I yrathd, €8S PhéOvalddr dl?%stheﬂa;lmn@hciheast 42,
at least 43, at least 44, at |east 45, at least 46, at |east 47, at |east
48, at | eastsequense offer-Bersiludhst@Insgerakipao aci d residues in length. In

ot her enbodi nents,;. L 1..d f resent Ipventi IS u o at

| east 50, up to a?h%%gg@fdegg;gggéglp g 739 lpgggﬁn%%@ﬁeﬁl uggfa feﬁg‘hﬂ’@h%?q“%‘?f up to
at | east 70,sedpnd Be Rtsub@ited #ath dlipeiitdl ahidotR$d refidue bPa hod@dphdtasii®d, up to
at least 90, up to at |l east 95, up to at |least 100, up to at l|least 101, up
to at |east resigge fipthgramieg agid seprepee %Sqrdleaﬁlq-(@a&ﬁ?q@m—éﬁpho aci d

resi gues in |ength: L Lapl W ng.: er i jdes to
| nel dle: agent o ¢ rolieobp Y cifipRRE 73R 1B MG A5 PRidBE REfcnlih oARRARYS

ol i gopept i descorfdlitdisagbsititsted MdIhuGE, Aboy Tiax¥al Ber, Phgenlsu iMk afimwiie 15
transdernmal penetration _and/ or delivery. Such agents are known in the art

and descri begapeice PhSerRe-Ldunl yatalpmieEisPi he 1 ower Iinit of the Iength of an
ol i gopepti de of t i i i : I : at

| east 8, at | eastag,ob%ﬁ{éggss}?p}ll%?ggttbﬁggé?%lolgq%%e%@gss%lfgéjthg?% féé%tg%e 13, at
| east 14, orsidh SeemsubstButadiwnth sandudrat amimdassl iesidhengt hydrapbbtihemii® agpber

limt.is up to,at. | east. 15, . to at Jeast 20,.up.to.at,|least 25, up to at

| east® 30, " LpeTsiGin feainoisid frguintiar RN Gl S&asTaas 45, "or up to
at | east 50 am nogepéptides tetHpEsihg 7/t6 100 BmindhRiEtelidubeineR&h Whebdi t1RNd
lower |imt are selected independently. The type of amno acid residue in

an ol i gopeptsixte Ser istshbstibuted aith Ty Bhe, (Thn Cxs, fipe, Ppaer Aluingh¢ gminorficided, and
may be any qf natur type,am novaci d residue, non25 natural type am no
acid resi duce%‘?q%er%%gflé?fapt{%a@lg@tyﬁg%lg .rAISRe amno acid may be L am no acid,
D-ami no acid or aligbpdptides tdrapedhg 7 1H€00 ¥Rmoaicid Reidass imded@h vheryn i any of
a-anm no acid, ~3-amno acid, 'y amno acid or 8-am no acid. a-am no acid,
which i s a maYRtafse prebstipicd vath yhyqdrephifie payvnegrid pesidue, Gly, Alaor Leu in

the amino acid sequence of Ser-Ile-Glu-Cys-Gln-Ser-Asp;
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The non-natural type am no acid used herein covers all of the am no acids
ot her than 20 types of the natural type am no acids which constitute a
natural protein (@y, L-Ala, L-Vval, L-Leu, L-Ile, L-Ser, L-Thr, L-Asp,
L-du, L-Asn, L-dn, L-Lys, L-Arg, L-Cys, L-Met, L-Phe, L-Tyr, L-Trp,

L-H's, L-Pro). Specific exanples S include ( 1 ) non-natural type am no
acid wherein an atomin a natural type amno acid is substituted with

anot her substance, (2) an optical isomer as to a side chain of natural type

. Td. (3 N . . _ _ _ :
Suboti tuent |+ o SEdbMebont o Pl bl BB 1Ml Rl 2
non- nat ur al §evprthaxsprie swtstichtabivith Gd, Hig, Serbald, Gy, Agh, e osLéeleinahahmirf

natural type amino acid to_alter 10 hydrophobi c property, reactivity,
charge, si ze3dd seayensegiaxerille; ClgayoGlhSerontming ability and the like. An
ol i gopepti de may ik -0 i I i tion
salt or base addi ?l?%dﬁ@%‘g‘fe?%@f‘g%‘ﬁgg? :ng a;h:l%rl %éaglé%?ﬂlreg?? %ﬁéts%%rrlg?agg%ri se
nat ur 8l | y octhindrGlg issdbstituled with Hys, d&liydGhs Argostan¥al)rAzbloy Tog utha agidem no

acid residues, or a mxture of natural ccurring and non-naturally
occurnng ani 3ad sRaUaNSS isﬁﬁ'Z@Téﬁuhéﬁﬁgf'é%‘b‘gﬁﬁ;nent_s, an ol i gopepti de may be
modi fied, such asoﬁngpeﬁtmbﬁ?ri%gaﬂle'mg athih$AGH bRy PP [APGEOVheT LR AS 2

cross-1linking agent, such that the oligopeptide is capabl e of dinerizing or

pol ynmer i zi ngfifih Gin srsubstitgted expthi Rie, Glhd hprAsge Rer, ithy enbyom thearoimoasikes 20
ol i gopepti de_nononer.s, qligopeptide, noponers having a reactive substance
bound, and oﬁqgj%%tf%a%ﬂﬁéﬂk}mﬁﬁﬁwg% di mers, including honodi ners (an
ol i gqpepti de di nmegligopeptides bo@?ﬂsﬁlgmt?qeb aflinO8RE PésiElRY iRl IRET S,

(an ol igopeptide dinerized w a different oli gppegt ide). In sone
embodi nent s, figst Perae sebstituiedwith dbe or Ty therrgcorsl Be Bysubsituted with Sdrt Asmott he

ol i gopeptid nd. i.n. rt her odi MeNL S, \a_ 25.reacti.v ubst ance, i,s .hound
Do SOBPRt orenn the'fied i SRR WIREA R A% 7 T 3 G PR B sk Sea)
activity of @p &l TwonrprtiessrnthhespRasbititsted ith Gyanm 6, Ldninadssanineg t he
nor phogenesi s-accel erating activity against MDCKII cells derived from 43

ki dney, as decsdsaaperreiod SeplleddgdiaAQin-Sprrasy, MDCKI| cells are added to a
m xt yee cont ai ni ng; e, . i l,ture
Condiit; ons t hat - pripeERies BOmRARK 16,108 A RORTd FRUAZRT RRESUEH | T °
under appr opd adine acthdsiduegherAh@othetthivéta sisthl dmihs atiddeddies G1CysHEIn-
formation of tubul ar structures, in ree di nensional manner in the

abs5th
col | agen gelSer #puibetiuteddp thecaping geid fsavnense phnerke-Hu-ys Lals-Sar4$pgdscr i bes
an assay for L . i I M) - .eni halatd.SS u. S.
Pat. No. 5, ﬁ%p%%gg %Lg;gg” dg‘gﬁgﬁﬂgé}sg{}?ﬁ{c?rsg%%r%ﬁel(rpérﬁsﬁphgng%??J Htéﬁ% Nglrs%rwt h.
Briefly, pulTonardjorape sdvehthudsp is ssbrtituted Wathedlyf Abmorfledual m ce i s subjected

to three dinmensional cultivation on.1 ucl eopor e nbrane and.conti nued
o onth ot het untitepSaideh o eas B4 ABRERRR Feslian egBAUEd | -t e
presence of @nifRRks AMEREM SmindUelt @aué’rﬂz_e%}ie@é}ﬂngbd&ni% abRgeHa RS AR

invention. Biological activity of an oligopeptide can also be neasured by,
for exanpl e,suhstiutediimthetandne beil isequepte reprasentgd b Ser-te-Cys-GlucisServvdspr

grow h or exhibi.t hajr. 15 gr h. pro Lk Gl LN i mul ating
hai r gener at%eg?'hiﬂﬁedﬁ%llnﬁél cgihrg%%? ?‘r)alfel”%tﬁs%q te? I%Pélgﬁ élragn Eﬁg?)th%?ﬂhagitﬂrle st rands
and/ or i ncr ahfd pgsikiheintiheasit eesidiestdig-GlaiGinsSerand and/ or | engt heni ng t he
hair strand and/or_preventing, .retarding or arresting the process of hair

| oss23 and/ or by i%@ﬁ?ﬁﬁ@eﬁwmmsé|t<élﬁ)(ﬁarﬁm%#d weidypy @ lgngthdthich an assay
for Y\’h' ch | %o p?lg(l:so eﬂ?iﬂ%éfd’kehﬁkn'éémle‘?éoz Qqq-ﬁg’o Qﬂg/régiddegq}écéuﬂggnéhr
follicle 20 ce proliTferation’as neasured %y the rn vitro assay discl osed
in U S PaténtheMmmind a6itlGeduehce Mpresented by ysabluyGinaSdrah sp, grhevdim therannnd i ng
activity can be evaluated by detecting or neasuring the nonocl onal

anti body, or antibody fragnment thereof, specific for the 220 kDa anti gen of
epithelial new follicle which reacts with the skin 25 tissue, and thereby
measuri ng the anount of 220 kDa antigen expressed on epithelial new
follicles in response to admi nistration of an oligopeptide of the present

i nvention. 44 31



One of ordinary skill in the art can easily ascertain that the

ol i gopepti des of the present invention have a hair growh pronoting
activity by test nethods, such as the one described in detail in the
Exanpl es of the present specification or alterations or nodifications to
said test nethod. Qther test nethods include those disclosed in 5 U S.
Patent No. 5,616,471. Exanples of such test nethods disclosed herein
include but are not limted to the below. (1) C3H and C57BL/6 mce are

R, ey LANIR KTl 6 0 S

based on t heagRirgsiduek Qys-«ianGiasSerj .e., frompink in telogen to gray or

bl ack i n anagen. "Anagen" refers.tq the active stage of a hair folljcle and
"tel ogen" refers PHEYRRtASOMPEISINGLE 190 amipg psidredidyes|ip lengthyyherey they h
pronoti ng ackiVicly; j 1 ] 2Ngk i

whet her or n%i%-s‘ff[s %%lsg%tﬁ?g(?@h%g{ﬁ g?ﬁ%sﬁgsitngg?tagggg%ﬁf% pr g%?éergﬁlg)ﬁggi
transisti on f residuteén dgamihe acidagprencd &f §2)[1AChHaGlu-gHoBeh Agppnot i ng activity
can be eval uated bﬁ usi ng a nonocl gnal %nti.bod ,, OF  a f.r?q%n&nt t her eof (for
exanpl e, a ronocl 8ReAPERRESSFIBPISISAUOSQ0 3P ine aCiH yeidues Ay length Wherein the

access! on nuRhECFSRIBRIABS A AR O, FRECLSITIAL Vi SR04RYRERAD 8R! | 00

present in epit tal new follicles (for exanple, about 220 kDa antigen).

Speci fi cal | yseguknae dfiSeslle-C ysetiluaGlmeBeradspsm i s cultured in the presence of a
20 test substance,,.such.as an oll epti.de .enconpassed.wi t hin the present

i nvention, and th811%%eﬂtl‘?fisézgﬂg’“fg‘%g?gtpﬂ@?taBHr,lo ﬁﬂgﬁ?sé‘;lte?é’\é\qe\ﬂﬁ{hhwger%%%l onal
anti hedy proguteRE1IBYs dubstithyani@PIBe A hthadti EERRISI0P A hdrspREbiE BRMA- 18578,
or a fragnent thereof. A hair growth pronoting activity can be eval uated by
det ecti ng or asig aesidueny therpming neid| seauancanf Perods, Cys-CufGlagieedtspt her eof whi ch
reacted wth the skin ti.ssue. and t.here neasur i . . t he
anti gen expressed()ftf)%opggﬁ1 el’?eclofnzgfmr?g’vz\f tf)olltaﬁiagﬁ eg 4 ﬁggliahdc%rgé%{s.égg@wf%éemg%%unt of
epi thel i al nesoh®llkisduBstitutedGatd €lyated, Th Val)@ef, Riic@Mileu i theRiningaddt i vity
in humans. 45 Condi tions suitable for dinmerization as used herein refer
to condi ti onscanpraccperiediysfeivebli-3u-A90;t he i nvention bi nds anot her

ol i ggpeptide. In ] i 4 i de.- b . ith
anor ey "ol  gopept PRy RNy 738 18b RS A SR HF bR Rk

i ncl ude condsikih®Bs isdudsriEedavith & ubdthy dimylo gidrasiduk oa adydiopholsic hesnalagdi n an
ol i gopeptide fornmg a coval ent bond with a sal fgﬁjgﬁl grgup_ of a cysteine
resi due or affsidye it bgamiro acid yequsacs efsterile-bys-Gin-GlR-§858585 de. A reactive
subst ance- bound EptiRRChnpRisRY b 206 iy Add kétades ibfef ghQyiRr@ishdr LyS
am no acid resi duqéﬁ%o%a? ‘ﬁéggbgléuﬁﬁgto it a su‘ﬂstance, esug:l;%3 as f_orr exanple, a
10 cross- | i niikthgSengresubstitutedtwitls Tpa Phs| Bhrofys, dyctRragr avalingthadinmyp adid h a
functjional group su a..- 0 of -NH2 group. In sone enbodinments, the
reactz_Pve sub%"lqélg'tcé (ﬁ?geﬁnﬁ'?lé{'§%5llu?(ﬁ]l?f%’ ent. In other enbodinents, the
reactive substancgigopeptiddsicmptibiaBd to Q00 2ATIAD Adid RhiAGE I lenkth WBIRRHEN the

enbodi ments of the Tnvention, an oli gopep_tl de exhi biting norphogenic
activity, sussverth Aspris sybstipited wisk aihyirophiicraatino geidwesidye, Slyradaor Lay in
activity is jn the form of a r~and, n particular, a nononer that is
capabl e” of diTér!Zaty ﬁe%ﬁﬁceeroﬁﬁgtq}a%b?}és' lcl)lng'lﬂ% ?%né.slg’l n ot her enbodi ments of

the invention, anclidopestiieicomi@risig7notbe aimdicracid résties inviengttibatieadin ehdoound
nononer that is capabl e of dinerization under suitable conditions. |n

addi £Ponal eiMeRInAsRNS Substituted Wit it SeanAle Gl fep: Loeoy ey 17 the@mingr m of
a polynmer, sye I RS nsueh_@as . 2R . hqgmodi.ners or heterodiners, and
trimers. _ A%%g$%?ﬁg%fggfﬁg§g§§§gﬁké?h@%ﬁ?l6n provi des ol i gopepti de

pol ymers havi ng nor phogeni c pronoting activity, such as, hair growh
pronoting activity, conprising cross-linked oligopeptides wherein at | east
one ol i gopeptide of said oligopeptide polymer conprises between about 5 and
about 104 amino acid residues in length and 25 conprises the foll ow ng

am no aci d sequence: X 1-X2-X3-X4-XS-XG X7; X 1-X2- X3- X4- XG XS- X7; X

1- X2- X3- XG X4- XS- X7; or
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4G X 1-X2- X6- X3- X4- XS- X7; wherein X1 is an am no acid residue of Ser,
Ala, Tyr, Thr, Pro, Phe, Val, dvy, Leu, Ile or Met, or is deleted fromsaid
ol i gopeptide; X2 is an amino acid residue of Ile, Ay, Asn, Thr, Val, Ser,
Phe, Leu, Ala, Pro, Cys, 5 or Met, or is deleted fromsaid oligopeptide; X3
is an amno acid residue of Qu, Lys, dn, Arg, Ala, Val, Trp, Cys, or Asp;
X4 is an amno acid residue of G@n, Pro, Qu, Thr, Arg, Ser, H's, Cys, or
Lys; XS is an am no acid residue of Ser, Trp, Phe, Thr, Cys, Tyr, Pro, Ala,
Ay, Val, Leu, I|l8iss3bptihls: X6 I . Mok i @(ﬁi reactive
subst ance- bound Q/lsgogrpg&%ggcgpégggaggpg%@- acﬁ?\hgf_{}lgshgﬁggt ? |e§83rt1ﬁ§m' no
aci d resi duefoafth &ip s sdbstitutddsyitiSeys, Gy, aGInGAyg, Aanyall wsp oAT'¢h inahe h@tino or i s
del eted fromsaid oligopeptide, with the proviso that the polymer is not a
honmopol ymer %PE‘@S@%CI%PSEY'@F‘CSE&I‘“EENO&?“S% is not a honopol yner of 15

ol i gopepti de Ser -t LoD ttieScBmBRline%s A58 aft; - HsBr - - In
sone enbodi nent s, agﬁ)p(%) ?%oﬁe%?ﬁd‘gggo?yne?&fl}%o\?%\g ﬁnru%glglgl@gggﬁ%%{bﬁeng

acti vbty conipfth &dsisasubstéatet vathePro| Gio JbptAmgeSerp M orslysgn et aveimo aglbut 5 to
about 104 anmi no aci d_resi dues.  hayi the followi ng am no acid sequence: X
1- X2- X3- X4- ﬁg%lci??s%ﬁ?%kﬁ@&g%%s- X7: X 1-X2- X3- X6- X4- XS- X7; or X

1- X2- X6- X3- X4- XS-offgop¥htades icBmiﬁlisiin? 738 100 PEdid rdsRRteS HEleRth SAfereid Yo  THT,
or Pro, or is deleted fromsaid ol'igopeptide; 25 X2 is an am no acid

resi due of [finst Sexdsmsubshtutedowitisdihr oty thedetatdelde fsisubstiatied wothi Spopdpnt onde; X3
is an am no .acigd resi.d of Ala, Trp, or o X4 1 %.an apno acid
resi due of ¢ :H]E. ourt&éﬁl‘?s}i Stﬁ%eﬂévnglp"i\l&’ %\g%Prd‘ﬁ‘s,ngggb?‘aestym%ﬂutfér; X6 is
an ampno aciith €95 GHTyQan@¥sthedevaac Asy & sBhaLRAGAIIDAUNAILYSLAl inkheeact i ve
subst ance-bound Lys; and X7 is an am no acid residue of Asp, Ala, dy, or

Leu, or is chpiapaeidisequansapiSe-be-CyspiptGlaseriisPh the proviso that the
o Soper | de Pol M pL oy F AT e BB A it
Ser - I | e- G u-TAunimbeaicidl¢sidudsh@rthsemht thifd dixthrandhes acip redude €yelGlgapiapt | de
pol ymers havi ng norphogeni ¢ pronoting acti vi tgér_lslgchs_asm_ hﬁl re gr OWtﬂ?e
pronot i ng a&qr@{qsybé |1g|ttppgam1no acid sequence of Cys-Glu-Gln-Ser-Asp,

15 first Ser is substituted with Thr or Tyr, the second Ile is substituted with Ser, Asn or
Thr, and/or the seventh Asp is substituted with Gly, Ala or Leu; _

oligopeptides comprising 5 to 100 amino acid residues in length which
comprises at least an amino acid sequence wherein 1 to 3 amino acid residues are
substituted in the amino acid sequence represented by Glu-Gln-Ser-Cys-Asp;

20 oligopeptides comprising 5 to 100 amino acid residues in length which
comprises at least an amino acid sequence wherein 1 to 3 amino acid residues are
substituted in the amino acid sequence represented by Glu-Gln-Cys-Ser-Asp;

oligopeptides comprising 5 to 100 amino acid residues in length which
comprises at least an amino acid sequence wherein 1 to 3 amino acid residues are

25 substituted in the amino acid sequence represented by Glu-Cys-Gln-Ser-Asp; and

oligopeptides comprising 5 to 100 amino acid residues in length which

comprises at least an amino acid sequence wherein 1 to 3 amino acid residues are

substituted in the amino acid sequence represented by Cys-Glu-GIn-Ser-Asp.
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10 cross-1linked oligopeptides wherein at |east one oligopeptide of said
ol i gopepti de pol yner conpri ses between about 7 and about 100 ami no acid
residues in length and conprises the follow ng am no acid sequence: X
1- X2- X3- X4- XS- X6- X7; X 1- X2- X3- X4- X6- XS- X7; 15 X1- X2- X3- X6- X4- XS- X7; or X
1- X2- X6- X3- X4- XS- X7; wherein X 1 is an amno acid residue of Ser, Ala, Tyr,
Thr, Pro, Phe, Val, Ay, Ala, Leu, Ile or Met, or is deleted fromsaid
ol i gopeptide; X2 is an amino acid residue of Ile, Ay, Asn, Thr, Val, Ser,
Phe, Leu, Ala, Pr i t ] opeptl de;
X3 is an am no ac\?ofh(&e@fa uglggé b%%‘,m%s}i,‘e%ég ﬁk EAt?g"r{Z%\? 'Eﬂa?%i ?Otg a‘ﬂ, or
Asp; X4 is mhgapemrdeaaﬁdgraﬁﬁh@amd@iﬁbs@tmionE’mmiclﬁvi]l havlera,sirdilgy, Ser, H| s Cys,
or Lys; XS is ap amno acid re e of Ser, Phe, Thr, QIS,, Tyr Pr o,
Ala, Qy, Va{’POYPE%&F“e?‘F activaty, %%r REmpie, ér?”ﬁ TP Y RIEMOHBE of Cys; and
X7|sanam ; Tyr, Arg,
a@ﬁ\alg)f \ﬂtk{t‘ﬁ?hq’s{ﬁ)sﬂ{utéﬁs ig ?epﬂxde"'l&%sp trﬁd’ﬁll thfglé(vl T‘ud y g

or Leu, eted fromsaid ol igopeptl e pI’OVI at the
ol i go.‘peptl denpod gerd residuedf thep‘ﬂpﬂ ragibo wb ppiimorptin hbs mhmgtapppipedy to the

vent| on SISl BUPGSE ARG i 3 HEFL R oY bl BrS B0f oot i ng

activity, sygledited P&ifiod ST IE R 9TODINH ]@P&f’a‘ﬁhh&a&ﬁ%d&%%s@ @f 9ss-inked
ol i gopepti des wherein at | east” onhe ol i gopeptide of said oligopeptide

pol ynmer conmositiess)bBe \@@nGab@ufZ p@sanS)atbdu’tsmam basibstituded i the singheeasid n

| ength and conpr.i SEef am no. aci d. sequenc :

o Rt e SRS 5P bl deion Hieh thyBifle WBigfibhy” PHEHS B Sererner a0 o
1- X21(K6- X3- g -substifited mrﬁirr(ttﬁ%ohmeg balbngitighe h@@ﬂodyirﬁﬁlbciumsom 88dleucld), Thr,
or Pro, or is deleted fromsaid oligopeptide; IS an anmi no acid residue

of Ile, Asncarhe sulzstlttwwubﬁlyﬁgla@méx é\da falwn@a}/al(‘iahseb@n kpislegeingk; X3 is
an am no ac'“%xéheéée%ﬂﬁhﬁc aﬁgﬂoes‘ 1U gluéz?mlc'%%@g c&%lbé %Jb@&tu%? \{ngh g\(ébgmr ﬁi | due

of An; XSi's

aci d resi dugasphrticyid)avici?} asidi¢ &n&ﬁb a%msnalra(ghdamﬁﬁ:b datEbe)iubéﬁmtedAbﬁh Ay,
or Leu, or is deleted fromsaid oligopeptide, with, the Erovi so that the

ol i gopept i deASpARSPEASines whith is 2RISR IPAASPARSPEIcGiS}sB 5ER B substituted with
Ser - ifi e-G u_ §f‘arfmpé<fsid)b‘§lﬂlc?1rls %ﬁlclgnﬁngaadg ’?ﬁé@ ?/ referre gﬁ Pfek&
o e e present

exanpl es, the |gopep de pol ynmer conprises an ol 1 gopepti

i nvention t sabstiwtion; ambmeanyn@amd@ﬁn bt sgspepdd wih aBFQhbfhhbio3ictdasdbnSEQ 117
NO: 124 alone, that is a nmer. of .a single oligopeptide (that is, a
honopol ymar)aS gt least oge Big ?‘Eﬂ’rﬁqﬁ aghvity ‘ﬁl‘%‘%‘?@eaf ol i gopepti des of the present

i nvention (het er qRAloyBRdes Cléﬁgﬁggg }}%ﬁ%&%?g ;qunBQ@ld% BEs ddmysdirhRl, an

ol i gopeptide polyner i's a et er odi ner ; trimer; or
het er ot r i mehair growth promoting activity as measured in the assay descnbed herem in Example

20 7, which measures the amount of mAb27 antigen in skin in vitro.
Ser-lle-Glu-GIn-Cys-Ser-Asp (SEQ ID NO:4),
Ser-Ile-Glu-Cys-GIn-Ser-Asp (SEQ ID NO:5);
Ser-Ile-Cys-Glu-Gln-Ser-Asp (SEQ ID NO:6);
Tyr-Asn-Glu-Gln-Ser-Cys-Asp (SEQ ID NO:7);

25 Thr-Ser-Asp-GIn-Cys-Cys-Asp (SEQ ID NO:8);
Ser-Ile-Glu-GlIn-Ser-Cys-Gly (SEQ ID NO:9);
Ser-Ser-Ala-Gln-Ser-Cys-Leu (SEQ ID NO:10);
Tyr-Ile-Glu-GIn-Tyr-Cys-Asp (SEQ ID NO:11);
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49 The present invention enconpasses nodified oligopeptides. The term
"nmodi fied" in the present invention includes chem cal nodification and

bi ol ogi cal nodification. Exanples of the nodification include introduction
of a functional group such as al kylation, esterification, hal ogenation, and
am nation, or conversion of 5 a functional group such as oxidation,
reduction, addition, and elimnation, or introduction of a sugar conpound
(a nonosacchari de, disaccharide, oligosaccharide, or polysaccharide) or a
| i pi d compound, pﬁe§ o¢ vl Aatd $ Qb {.on. However, the nodifications
are not Iin??gélto tﬁgk%*éggi§ﬁ%§£k§g?2¥ ﬁgaly, the present invention
provi des nodibriTe-GluiGiasapidydeslaqdfBONIEX NQdE3)pf pronoting hair growh in a
10 mammal i an. subj ect conprising adm nistering a conposition conprising a

modi fi ed ol ¥gePEpGlESRecECrarHaSER IDNPIH: 39 need of hair growth in an
anount ef f ect.lwent &l g~hai ] aid mammal . An exanpl e of a
nodi fi ed ol %g\égst(?ggﬁ@%?jés}\% (gIEO I n%%@d ol i gopepti de, and a nore
prefesred exanple includes an oligopeptide of which Ntermnal is bound 15
by biotin with or hout . In, the above, nodified oli tide, an

L a spacer. ope
appropriate cheniit pligepephiss SOEPTISIEATIEN 21 EALTEPRATTORERRERALS ¢ e
desirable p édvéPn'&QﬂnBﬂbg G Vity drdf showw 'R THoR P8ow in TRk MR bRinddpdlbsdeng the
bi oti nyl at ed ol i gopeptide is”specifically shown in the Exanples of the
present spedwhereat thedesigmtondecferoto an yreldtecminsdamino aad aheé * Kefeesrtaiarsédp by
means of a sgg&ﬁr having an - 20 appropriate |length, for exanple,
NHS-Biotin & S-LC-Biotin (available from Pierce) can be used. Another
prefeggred exanpl e of a nodified oligopeptide includes an ol i gopeptide
di meri zed by sul fhydryl group of cysteine residue therein. The dinerization
reaction spontaneously proceeds under IAABLBI npsphere to forma diner. 25
However, not e oli Lge, orma dinmer. The dinerized
ol i gopept i dg%a@@%Q%Bhomd%%m’szpti de obtai ned by cross-1linking the
same ol i gopeNEQSESDREE a hetSBQUD MD:19) i gopept i de obtai ned by cross-1inking
different 2 t\éfgs of oli gop&gﬁ}i des. A conposition conprising an
ol i gopept i dSVFHQYTHBSept | dSEQID N 1B} esent invention 50 for use in

pronot i ng K Q@qﬁg s actjqd as, hair growh, may in the form of
a mxture o S@h saﬁeﬁc{ir di(rsﬁe(?g%g\ﬁ?lfgg)orrers and in particular nonomers that
are capabl e SIIGQE@PQPH ng Uk IBWO:ab) e condi tions, nononers) having a

reacti ve substance bound thereto and gol ynmers, such as diners. 5 A pol yner

of the preséﬁ:ﬁEQS%QQEon, SR K2 NORbhodi mer or het erodi mer, can be

obt ai ned bysﬁegélﬂr% i ng a%gplbggpgﬁl des of the present invention

menti oned above, udi ng gopeptides, by a cross-Iinking
agent. The di&ESTPQRENg ageiGIDIEA2BN t he present invention preferably

i ncl ude a bi j Crossq~J 1 pki ent which can activate sul fhydryl
group of cysgm}rﬁéér%g&besi du§é¢ﬁghf&g??gopepti de and forma coval ent bond
wi th sul f hygybsepone of cy@Ee) neN@gsylue in another oligopeptide. Exanples
of the bifunctional cross-1i1nking agent which can be used in the present

i nvention i BEEUHeDRDOml ei niSH#EL BOM§SdOHs, such as conpounds wherein N atom
of a mal ei M@%(%(%BDES bou&%dﬂD%:97)ends of a | ower al kyl group (for

exanpl e,
VNEQSCDQDE (SEQ ID NO:28)
SNEQSCAVAE (SEQ ID NO:29)
SIEQSCDQDW (SEQ ID NO:30)
SIEQSCDQDV (SEQ ID NO:31)
TIWQSCDQEE (SEQ ID NO:32)
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15 C 1-C 10, preferably C 1-C8 al kyl group) optionally having a substituent
such as a hydroxyl group. Exanples of bisnmalei mde conpounds include

1, 4- bi smal ei mi dyl 2, 3-di hydroxybut ane, 1, 6-bi snal ei m dehexane,

bi smal ei m det hane, and 1,4 bisnal ei m debutane. Further, nononer

ol i gopeptides wherein a cross-linking agent is bound to a 20 - cysteine
residue in any of the aforenentioned oligopeptide (including nodified

ol i gopepti des), and methods of using such nononers to pronote hair growth
in a manmal i j ect al so l~w.;Lhin the scope of the present invention
Furthernnrefﬁgﬂagghitiontmﬂiﬁ#épﬂgéﬂggpeptides, pol ymer ol i gopeptides such
as trinmers opspogeafall w tgpQtubeneaape of the present invention. For
exanpl e, the 25 present invention enconpasses pol ymer oligopeptides, such

as trimers oflE@YE@BEMAch ar SERIBINGSB3Dy using a cross-1inking agent which
can cross-li e pept e, above ol i gopeptides (including

nodi fi ed ol |§§%§§¢F§e{§§ my%%aﬁﬁl?&?g)form or may be provided as acid
addi tion salgsEQwds@rQaddi ($EQ IDAOSS5) Exanpl es of 51 the acid addition
salts include mneral acid salts such as hydrochloride, sulfate, nitrate,

and phosphatSEQPGRAIFE aci d (3BRIB NQ3®) as para-t ol uenesul fonat e,
nmet hanesul f%}@EE?ggllﬁlEgte, %ngdggpqgg@eate, and tartrate. Exanples of the

base addition sa | ude such as sodiumsalt, a potassium
salt, a cal SHOQSEDPHQS and(SEQADMNOIIBN sal t; an amonium salt; organic
ammoni um sal t s h met iumsalt, and a trinmethyl ammonium
salt. The olébgéégﬁ@“ﬁay \(@%{4}1@%&9 with am no acids such as glycine, or
may form a cv?ggg?tdmip tg@;;@‘ib@@ lgy Further, these oligopeptides or

salts thereof may exist in ormof a’hydrate or a solvate. The above
ol i gopept i deSIEQBCADAEr al asyQeDrNO:Adar bon atons. 10 Al t hough the

st ereochem h asy I arbon atons is not limted, it is
pr ef er abl e fé;ktyrst%{gﬁgﬁ] no a r@?ﬁ@gn?s L-am no acid. Stereoisonmers such

as optical igemCcHOOE ast ggpQIPN§od§ed on the asymmetric carbon atons,
any m xtures of the stereoi soners, and racemates fall within the scope of

the present SSERSEDPBRE The (SEQAPENOiIdd® of the present invention can be
synt hesi zed nventd em cal technique for peptide synthesis,
such as sol |\2ﬁp@3§£ﬁg§€| i quk%ggﬁigsl\iaﬁgb hod. There are various kinds of
references ahmopsepovart i ve(SEQUPINOafs)am no groups or the |ike and
condensati on a%ents for a condensation reaction in the field of peptide

synthesis, aH@ BEngl vy, (3H@4P N@idd) ences can be referred to for the

synt hesis. | -d pha a‘i‘? aecommerci al ly avail abl e vari ous
pepti de 20 s%(ﬂgg?‘@yrjg can?%Ee ] !}I?la'z“gg. The synthesis can be efficiently
carried out YWNEQSODrm ng p(SEQEDING:7And deprotection of functional groups

as necessary. As for a nethod for .introducing and renoving a protective
group, for eXHRYED protect (RERENPIn Organic Synthesis, T.W G eene,

John W ey Inc. 198 §pigd:1lsh ke can be referred to. 25 By
appl yi ng bi o@%@gg nmet hods@%(gvm to those of skilled in the art such as a

gene expressYGREQSCRMRAQr e, ESKERIDMA:49)i gopept i gﬁlAcan be obt ai neg_ by ]
constructin ant ntaining a sequence encodi ng the
above ol i go%@f‘égé?}m%ri @éqﬁil\i&gb?gani sm (transformant) transfornmed by
the vector, GIRAHFEEEEW | Ng (SEQ ID NO:51)

SLEQSCDQDK (SEQ ID NO:52)

SIEQSCDAHQ (SEQ ID NO:53)
SIEQFCNPDE (SEQ ID NO:54)
PIGPSCDKPV (SEQ ID NO:55)
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52 optionally and purifying the oligopeptide fromculture of the
transformant. The nethod for producing the oligopeptides is not limted to
t hese chem cal and bi ol ogi cal net hods. Methods for producing nodified

ol i gopepti des including chem cal nodification and bi ol ogi cal nodification
are well known to one of ordinary 5 skill in the art, and any nethods can
be used. The present invention also provides host cells conprising (i.e.,
transfornmed with) the nucleic acid encoding the oligopeptides described
herei n. Both é&@@ ic an td6 host cells can be used as |ong as
sequences re%ﬁ{ [ eﬁg%% naig§€§§§@%8fﬁﬁthat host, such as appropriate
replicati on DGEQSUDOHEar e @SEQADINORT) conveni ence, 10 sel ectable markers
are al so provided. Host s ens are known in the art. Prokaryotic host

yst
cel I's incl uddBRRGIRRAY cel IREQARN@ Sl e, E. coil, B.subtilis, and
nycobact eri Eﬁgﬁﬁg% ar yot | s are yeast, insect, avian, plant,
C. el egans (gﬁln mat ggt andk%%92§ﬁ$g§©host. Exanpl es of fungi (including
yeast) host SEEQBCBQGIS. cer éSEQIIRENOKIO)yver onryces lactis (K. lactis),

speci es of j includin ..albi cans and C. gl abrata, Aspergillus
ni dul ans, Sgﬁﬁgégéé@ﬁ§§onycggéédﬁgﬁbﬁggponbe), Pi chia pastoris, and
Yarrow a Iipgﬁx%i%?QRﬁxanpngE fipmam)i an cells are cultured Chinese

hanst er ovary ( ) “cells and African green nonkey cells. Xenopus |aevis
oocytes, or BTEQBCAMDE of #£SPRIIDING:63)igin, may al so be used. Uses of the

ol i g_ope~ti rese i i 20 - digopeptides of the present
i nvention a?gﬁﬂsggﬁﬂﬁgg an géﬁﬁggﬁgﬁéggdient of a nedi canent or

phar maceut i cegpoourpsi tion ysehub foresyhe treatment and/or amelioration of
synptons of di seases or disorders of abnormal norphogenesis. The

ol i gopept i deEIWRSOR: pr esenfSEQUPMNO®8) can be used to induce norphogenesi s,
i nduce reva i j ef f SN | regeneration effect, induce
cardiovascufgg#ggkﬁgggggrat#%ﬁélgﬁgsﬁﬁguce endot helial cell growh. The

ol i gopept i deSIBZISCIEHBr esen{SEQUPNO®S) can be used for the treatnment of
and/or anelioration of synptons of, for exanple, burns or wounds or to
promot e hai rSIEQMINGr pr evEPEQHRINOIGs. In some exanpl es, the

conposi tions | for @@gr pronotion or prevention of 53

hair | oss. A%%ggﬁﬁﬁgﬁé, the(pr ggﬁ$8ﬁ@ ention provides a conposition

conpri sing aSNBPSQOpREGt | de (SEQND WOIpnt i nvention and a pharnmaceutical ly
acceptabl e excipient. In sone_exanples, a conposition useful for pronoting

hair growth $$ﬁ@%€¥“€3§prisé%EQHDQ&QH?)that enhances enderm ¢ absorption
such as a trapsEgs #Epeneaggggqﬁrggﬁg?cer 5 and/or a transdermal delivery
[

agent. Such agents are kno the art and described herein. The term
"medi canent "YNEQSGBQEEceut (SRO DP9 ti on" is used interchangeabl e

herein. A "ph al c ptioqn'. as used herein is used in the

br oadest seﬁggﬁgﬁgﬁgﬁ@gnpasgggsjbﬁﬂﬁgpgions conpri sing a norphogenesi s

pronot i ng aqg@gs@miAElsonE(%B?qpha§ﬂ6y hair growh pronoting agent. 10
e

Mor phogenesi s agents are us or the anelioration of the synptons of as
wel | as the SFRQSEEMNE trefS8BRAD NP:7d) seases or disorders of a mammal,

including a i) gro Stions are sonetinmes classified as a
guasi - drug d?ﬂgggggtg%é as &%&P%égagﬁﬁidicanent or pharmaceuti cal

conposi ti on.SIEOAGAJQGE st r at$SEQ IBMMDgoy and phar macol ogi cal effect of the
medi canents of the present invention, and the diseases 15 and/or disorders
to be treatéHE§§CKH§HEedicaﬁﬂﬁ@IBﬂ«Pﬁ@)present i nvention are specifically
mentioned b ¢ i Or at | QA herei n neans the prevention
reduction oﬁipa F§?$§% of ggggg?zgy%??gopeptides of the present invention
and conposi tSIEQRSGEdNPri si ng($EQ dDINOPept i de may be used to provide
revascul arization effect, r ration pronoting effect, cardiovascul ar
regeneratioﬁrgﬁé§€5, an ind&%&?ig%géﬂé?fect on vascul ar endot helial cell
and the |like, and are useful for the therapy and anelioration of the
synptonms of prevention of chronic obstructive arteriosclerosis, Buerger's
di sease, sever angina pectoris, arteriosclerosis and the like. (Exp. Cell.
Res., 1996, Jan 10, 222( 1 ):189-98). C][ﬂopeptides of the present

i nvention may be involved in norphogenesi’s of pancreatic endothelium and
conpositions conprising 25 an oligopeptide may be useful for the therapy
and anelioration of the synptons of diabetes and the like (J. Cell. Biol.,
2001, Mar 5;152(5):911-22). The oligopeptides of the present invention may
be involved in formation (regeneration) of |iver, and conpositions
conprising an oligopeptide nmay be useful for the therapy and




54 anelioration of the synptons of |iver netabolismfailure (Bi ochem

Bi ophys. Res. Commun., 1998, Sep 18; 250(2):486-90). A igopeptides of the
present invention nay be involved in formation of bone and tooth, and

t heref ore conpositions conprising an oligopeptide may be useful for the

t herapy and anelioration of the synptons of 5 periodontics, fracture, bone
tunor, bone deficiency, and osteoporosis (Arch. Oral. Biol., 1995, Feb;
40(2):161-4). Aigopeptides of the present invention may be involved in

| ung branchi ng nor phogenesi s and pul nonary fibrosis, and conpositions
conprising an oligopeptide may be useful for the therapy and anelioration
of the synptons of |ung diseases (Bi ochem Biophys. Res. Conmun., 1997, My
19; 10 234(2):S22 and Am J. Respir. Cell. M|. Biol., 2000, Aug;

23(2): 168-74) . Thadditipeal pligepeptidetompiising b dallowing sANOACIdEEAUSBCSSny ol ved
in crypt-vil|us norphagenesi n Wy L5406 Laepepti de
may be usef Lﬂenfoéqutr?t 'e §E)v3§/h %%Hl%éﬁgg?@‘?ﬁ %rg%ﬁgﬁﬁﬁééiéynn%P gﬁ%g% éiﬁnt estine
di seases (Amghyehtioghysiol ., 1998, Jul; 275(1 Ptl):Gl14-24). A igopeptides of
t he present invention may be 15 involved in naintenfﬁce of nuscle

structure, and co¥gsdis-Elbftn-Eomder-4srPlanSEQ JopEhttkie may be useful for

t he therapy and I oRal o ~of oth t I | ar dystrophy and the
|l i ke (H stochem a%@?—ﬂelgggb9%edjﬁ §8€?‘i§§@@o@8ﬂj?{1@e§@ﬁ gopeptides of the
present i nventi orSdree-0¢s-Ghv-aHn-Sdr-Anp1@in plSEGRH2 NG 84X, gal | bl adder
epithelium and conpositions conprisjn L.l gopepti de may be useful 20
for the therapy am‘wliuo(g]éﬁ%‘ ﬁfg{ah&@#gt%%gbf gal I bl adder di seases
(Cel ljg Tissue. Repyna _@%-d\@]‘gér_ggg@a (8B& H#NO:dd)e ol i gopeptides of the

present invention may be 1nvolved in mammary | um nal norphogenesis, and
conposi ti ons conpFysSergGlarGin-SgafyspAladSERYDIEOBIBf ul for the therapy and

anel i oration of the 0 f Iy «di SodyJ. Cell. Biol., 2001, My

14; 153(4):78S-94 ﬁ-%@%ﬁlﬁﬁ?gf%{@%@ @ﬁ@g’aﬁﬁz@(& the ol i gopepti des of

the present inven)08eS@R-Of-05E9erak1a(SED IDNOWYY prondting agent. A

conposition of the present invention congr|5|n an ol igopeptide is

adm ni stered to alsubjreClu-Gindiysther-Alef(BE&IDNO:Y)pr onot e nor phogenesis. In

some 55 exanpl es, fhe.conpositionsg, o sent invention conprising an
3 Tt Bocrs e B[ PRGR

oligé eptide are in anolnts effective to pronote

hair growth. The BybASEGIEn Y sSepAh §SEQ N@:92) oss and/or at risk for
hair | oss. Accordingly, the present invention 8rovi des a nethod for

pronoting hair 5 GroberkGiuCys-GimberAln(SERTRNOERperi encing hair |oss or at
risk for hair loss c I si-ng Aadra ni gﬂjﬂ osition conprising an

ol i gopepti de of ti@'%%?é‘hpy?r@gﬁe?éﬁlaﬁﬁb aﬁ?&%’ effective to pronote
hair growth in sarg-S&areR-CanGaubireala (FBQADMAIdSEMENt or phar maceut i cal
conposition of the invention, one or m)rﬁ Oﬂﬂ%@p tides selected from anong
the 8Pi gopept i desTHrAs-GleGyrsriBiSer-Ar (BRE '%ﬁysi ol ogi cal |y acceptabl e
salt, may be usedrp The ©lJ GAPERI-SHERIL[SEGIDNODINt invention may be in the
formof a nononer and, 1'n particular, a nononer that is capable of

di meri zat i on undeTheAndOys-€is-GluiSeaila (SERQ I MEX?®at i on, a nonomer having a

reactive substance bound a oasS a diner, including a
horodi ner and hetiﬁé‘g‘?r@s‘afu'g?‘}'gﬁr%w@%@hﬁa‘éﬁﬁrormtri mer and a
heterotrimer. 15 GaOREACHY-GIRANRVRE-AlL {(SEQ) B RCeIGN] e to prepare and

adm ni ster a phar naceutlgrg(I: COW?{E'@H&‘@&@B' sing one or nore of the above
ol i g@pepti des as @h-Got-BereCynrdse 159l one or nore pharmaceutically
accept abl e pharmagceut,j cal additiv I rowt h pronoting agent

cont ai ni ng one or@ﬁb{?k"@s'sﬁ%‘\&? (Ssége@tlit}@hft’ao&g’ol i gopepti des as an active

i ngredi ent can beGApPEYi-6thSer-Asp QSEQID RO: BX)eamial preparations such as a
cream a spray, a coati nP solution, and a patch. The agent can be

adnini stered to aCrephebns$ereispi (SEQ IY NQ31§4}-or mof an injection. It is
possible to provide the agent in any formsuitable for the purpose of use
as a hair gromh pronoting agent. For exanple, the above oligopeptides as
an active ingredient may be added to
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25 a shanpoo or a rinse, or the above oligopeptide can be encapsul ated into
a |iposone to nmanufacture a preparation. The conposition in the

af orenenti oned forns also falls within the scope of the present invention.
In order to achieve an effective transdermal absorption of the

ol i gopepti des of the invention through the keratin |ayer 56 of skin, it
is preferable to add an appropriate detergent, |ipid-soluble substance of
the like in a cream Agents that enhance transdermal penetration and

transdermal deliv . L [ : .

publ  cat | on, 2007008 gHE RS Gebrist XA Be ab® 5785 ARlpece,

6, 333, 057; Wenfonstattd hair Noowth pd@fotidblictiaitg ahll Sre dladbmpissédwithir2he pef3entand

i ncl ude for exanple, |aurocapram and | aurocapram derivatives, such as

1- al kyl azacyBY®WEBt an- 2-specified in U.S. Pat. No. 5,196,410, and ol eic
acid and its est eI EVAENY S, cSHGR. | X , propyl, isopropyl,
butyl, vinyl and%%rggggy nghoo §§#§$pgﬁgq¢%%¥235ﬁ%2$§%|1 U S Pat. No.

S, 0825866, parti cRdrdle-@GhdXda6h-SenAgpGia diSHE) BY Nl 0G)) aracet at e and dodecyl

(N, N-di net hyl am ngo) _prgpi gnat nd.in US_ P .4, 861,764, particularly
2-n-nonyl - 1- 3-di _ﬂghgg*gﬂﬁﬁﬁ”%ﬁﬁﬁﬁpﬁé$A§ﬁcg&%3&$5Qﬁbp enhancers incl ude
adapal ene, t\Ll’r“etréiH@td&grgﬁx%Eéxﬁsai Al B stah RZBERIURDR or 28bAENL ishbsRicH-boRA®! ai C

acid and glycolic aci Addi ti1 onal dermal penetrating agents i nclude
et hoxydi gl ydots, et hanol, Tween. RTM 80, and | ecithin organogel. 15 For

topi cal adm nistration,in mmmls, preferall mans, .t he.subj ect

conposi ti ons nay’g%h$ﬂavpﬁﬁﬁmﬁgk§aﬁFﬂ@“ﬁﬂ?&E%VHg?e%P%Hﬂ%?f?g%%§p?ﬁ?luding,
but ape not HawigtiRst dréwtl Srok RISy activRANThe gRirfo ackd BIAQSCBRS ﬁh\é%‘pe Pidpisrent s
and pastes. These product types may conprise several types o ?ornulatlons
i ncl udi ng, Wimyate epimpml-t o sol utions, enul sions, gels, solids, and

| i posones. 20 Conpositions useful for topical admnistration of the
conpositions of the present invention fornulated as solutions typically

i ncl ude a pharnmaceuti cal | yaccept abl e aqueous or organic solvent. The terns
"pharmaceuti cal | y-acceptabl e organic solvent” refer to a solvent which is
capabl e of having an oligopeptide of the present invention dispersed or

di ssol ved therein, and of possessing acceptable safety 25 properties (e.g.,
irritation and sensitization characteristics). Exanples of suitable organic
sol vents include: propylene glycol, polyethylene glycol (200-600),

pol ypropyl ene gl ycol (425-2025), glycerol, 1,2,4-butanetriol, sorbitol
esters, 1,2,6hexanetriol, ethanol, isopropanol, butanediol, and m xture

t hereof . 57 An ol i gopeptide of the present invention can be dissolved in
PBS at approximately 1 ng/m . An oligopeptide dinerized with a
cross-1linking agent can be dissolved at approximately 0.9ng/ m . The
solubility can be determ ned by neasuring absorbance of peptide sal ution.
In the case of nononer, the solubility can be determ ned by (AZ, S-Az2s) x
144 (~,g/mM) (Waddell, 1956). In the case of diner, the value obtained by
this calculation nay be divided by 1.3. If the topical conpositions useful
in the subject invention are fornmulated as an aerosol and applied to the
skin as a spray-on, a propellant is added to a solution conposition.
Exanpl es of propellants useful herein include, but are not limted to,
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10 the chlorinated, fluorinated or chloro-flunorinated | ower nol ecul ar

wei ght hydrocarbons. Topi cal conpositions useful in the subject invention
may be formul ated as a solution conprising an enollient. As used herein,
"enollients" refer to materials used for the prevention or relief of
dryness, as well as for the protection of the skin. 15 A wde variety of
suitable enollients are known and nay be used herein. Another type of
product that may be formul ated froma conposition conprising an

ol i gopeptide is a creamand a lotion. Lotions and creans can be fornul at ed
as enmul sions as well as solutions. Yet another type of product that may be
formul ated from a conposition of the ZARBItEdHent invention is an oi ntnent.
An ointment may conprise a sinple base of aninal or vegetable oils or
sem -solid hy . Ontments may al so conpri se

absor ption oi ht fRctBaskowipBrAAIrabsgrb water to form enul sions. O ntnents
carriers may al growth prameting a¢toblye. |Anot her type of formulation is an

enul sion. Emulisifiers may be nonionic, 25 anionic or cationic and exanpl es
of emulsifierg ape described in,sfor exanple, U S. Patent Nos. 3,755,560
and 4,421, 769. SﬁngEe enulssons E@r topi cal preparations, such as lotions
and creans, O tsé le-ln\@ﬁeﬁ 5§pe and water-in-oil type are well-known

in the art. | t Ephage 58 =&nuls?on conpositions, such as the

wat er-in-oil -ifn- datar tvoe‘*are & s¢ known, as disclosed, for exanple, in
U S. Patent . é i : T Pphe enuI5|ons are al so useful for topical
adm nistration aq tji on and conprise an

oil-in- mater-lns()l@bﬁg @9&@HQ§H@)S|on as disclosed, for exanple in U S.
Patent No. 4, 9607776%. 4% Nho%her‘@nulsion useful in the topical conpositions
is amcro-e Isﬁbn@kggtégl For 3 xanpl e, such system conprises from about
9% to about 1%% qual are,g f @on1 outl 25% to about 40% silicone oil; from
about 8% to aboutv 266 af H ﬁattyﬂﬁJéohol from about 15%to about 30% of

pol yoxyet hyl ene Hor¥it 8n hoWo-faddty lacid (conmercial ly avail abl e under the
trade name TWEEND) #r WtH%rYnon|Qn|cs; and

Hydrophilic Hydrophobic
Basic  Neutral | A VL |,
K,RRH NQS, | PFWM
Acidic T, Y C,G

D,E
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10 from about 7% to about 20% water. Liposonmal formnul ations are al so useful
for the conpositions conprising an oligopeptide of the present invention.
Such conpositions can be prepared by conbining a conposition conprising an
ol i gopeptide of the present invention with a phospholipid, such as

di pal m t oyl phosphati dyl choline, chol esterol and water 15 according to
known net hods. Epidernmal |ipids_of suitable conposition for formng

| i posomes may be substituted for the phospholiipid. The |iposome
preparation is th f. 5N mul at i ons
(for exanple, a ggPOHggptg M@E%ﬂ%ﬁ?dgﬁléglcgﬁ)ﬁt%b%\rbggr&?%&%l o‘g%(r:e t he

| i posone formbatdoﬁablﬁlﬁwomdespnﬁurmanmamw t}mmrgmae;mﬂel ldtabryysemraf. In
topically ap I|e sonmes are.described in, e 0 Mezei ( 1985)
Topics in Ph g‘é&b?@&tl%&%ﬁ%@ i%F"éV |’1Se‘if’p@3t5f’%t?‘g gtﬁ’ggweElt ERFY &Alusei ence,
New York, N.

oli gopeptl derl(l‘(l)?c adtiﬁaégg%@%%t OIaneﬁ?(?%r??éca rét\?g&g&e)iﬁgg}t@ﬂjpgg%ge?ﬂ %epengl ng on
t he parpose of application, the formof the agent, a kind of the active
ingredient and the |Iike. For exanple, ikgignfossi ble to 25 determ ne a dose
by referring to the dose specifically n the Exanples of the present
specification. For exanple, the dose of the active ingredient of a
conposition, i S| @1 ] aQ q |$g__pegtlif of the present invention, per day
per adult is L1y thn _the nge_gf fedroue 1 ~Cg/ kg/ day to about 1
Ory / kg/ day,| 1@ |some %éo Q& hinl és, aBoutl 10~ §Pkg/ day to about 1 nyg

/ kg/ day, in |other exanp about IOC ~ gmngrday to about 500 ~.g /kg/day,
in other exg beff QQ’O- ‘g{’kg/ day' gO&V“é.'bout/"MOO g / kg/ day. In sone
exanpl es, the | rang= a dogse ijs at| least 1 ~, g/ kg/day, |0~cg/kg/day,
20~, g/ kg/ day,y 3 ~Ptq/ kg Yy, 40~. g/ kg/ day, SO-~. g/ kg/ day, 60~, g/ kg/ day, 5
70~. g/ kg/ day, 80~ g k§Lahy 2° 06~/ kg/lday’| 100~, g/ kg/ day, 150~cg/ kg/ day,
200~g/ kg/ dayj, 250p.g kg day, | 300+g/ kg/kkday,, 350, ug/ kg/ day, 400~Cg/ kg/ day,
450~. g/ kg/ day’, ,; an,SBE +— 0Fkdi dgy| Inlot[i&r exanples, the upper range is up
to 600 ~. g/ Kgfday, 700=—grkgrday; 800~.g/|lkg/ day, 900~cg/ kg/ day, | ng/kg/ day,
2ny/ kg/ day, 3ny/ kg/ day, 4ny/kg/day, Em‘g/s g/ day, 6ny/kg/day, 7ny/kg/day,

8ny/ kg/ day, 10 9ny/ kg/ day, and | OTgHng—zay, with the | ower range and upper
range being sel ected i ndependently. Antibodies The present invention
enconpasses anti bpdbf® dkBRbles lﬁﬁ‘éh?bﬁe@hhé’oPtHéq)ré&&npnlnkf&QR)%HB hblsat 8fto bbGut
present invention wherein said an dies may be useful for the 15

det ed¢®i on, qk%rﬁmmatamlere&!@teénmﬁmth ond lns@bqrmamm@bom fofabont 1 @ranmhot he

ol i gopept i de b ski | P

ant Pooat es. deoRBET o R st AR raL e sn, W b ESheRl L B0y out
speci fi cal | y10oi antinaacidlrégdee i ledgtmflntybefu@meﬁ@mnpléhyexﬁlbllgb]ae?ﬁ@e RnRGOHPRARSSed
wi thin the present inventign and can be made by conventional nethods. 20

The present tPabeHtl04smine acid Fesiisa i leagiho Ab afdiHianal sxemplssi acoligeneptide is
specifically, i of
about 220 klflgwfgg)gdr??ﬁ} ?16 %ﬂhoh% Fllah%s\?\llpl?o %ft é%égym %ufgﬁg%g%)l ?g‘?d(;al |y
expr &Ssed duesldtgestmwxgtm\abdmtﬁetmabdutcﬁo aminb Avigaegdudshie lahgtte labpitrigopdoutod of

a fet a .nonogl on dy, can be ed to assay f.or hair growth
pr ormtJ ;Sng agg pipg a Ggr g‘tﬂs Iﬁﬂgﬁt )F/'B‘&“gfto htg‘?tzlg ‘15‘?‘8935 yrFﬂ&é‘?*?t‘FI&ﬁ?ggE

descri bed hebghtl {ohbolie1 CXAMB!ERE reéiuédiaTRgeh AboRUEH HB1OF0 ﬁ’tﬁﬂto AR 1 bodi es

i s monocl onal anti body mAb27 which i s described herein in the Exanples. The

hybri doma whesiduesiothngthd almm@db @heut lénmmbodyldrrmwesmberaép@bwtédombom
Pat ent and 0- Resour,ce.. nte of 60 sti.tute,of . Advanced
Cnduetr o derinns oh e S logt e hg s S bu B ining Se B
Tsukzma- shi Jledgpar aki - ken, Japan) on Novenber 2 2001 under the deposit
nunber of FERM P-18578.
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The term "anti body"” used in the present specification enconpasses
polyclonal 5 antibodies as well as nonocl onal anti bodies and al so
enconpasses fragnents of the antibody. According to the present invention,
there is provided a fragnent of a nonoclonal antibody which specifically
recogni zes the antigen of about 220 kDa present in the epithelial new
follicles. The fragnment of the antibody is preferably a functional
fragnent, and its exanples are F(ab')z and Fab'. 10 F(ab')2 and Fab' are
prepared by the t Egﬁgﬁ AR i in or
papain and are anlilq% broggnrlr%nts nggﬁiﬂdg@ O\Ntﬁeﬁ)r% gg?téﬁ%ﬁﬂtg%érﬁg%t?e gtts t he
sites whi ch lass 6baflezrse7amdeaaf8 et msm s:ulehstclé) blolaahtex; asttleasglheﬂtmm&,m H
chains in a hinge regi The term "fragnent of i bod ed in the
present specefstdat Hdgrsthset Peawslé s |quatel7prableé$td%ﬁ 1&@58*&@?%%25;

anti gen- bon%gst%ntaléa'étﬁi? ngsr é’stgﬁnﬁl%ﬁ?ﬂ'a?&a%@a@i@ﬁét@@déi led&Pl
exanple, when IgG1 s treate papaln eavage takes place at
uppersstr earﬂ&;ht tehst 29| atledst 3@, ab baast Exlasleast@2bﬂtlwaea3,tduéeasm fait tclas;tBrSsatof t he

comri si ng. vesteBcRa K27, it ko Byt S0l ot O R Aok densi b on)

and H chain 1E5§@mt1ea%94mmwsngtM.dt Gbl &h@dsﬂﬂ/%i le%@t'@ h€haY opRd CHy!
(rl region in H chain constant reglon) are bonded by a disulfide bond at

t he C term righst abeitdn antne hcid residuss én temthhdmtl@ggm@oémqntﬁodxy oligensntide s i s

2t the doun<ttrb g TP A dat B0 TuPs MBS Revhef FRESERR, WBER e

in the hingeess®dsOip tb&tgsayﬁoanglubadzasft 78.0ipRita3 1848d 80) up e aslessd 8B alp %t bi gger
than that where the above two Fab' are connected in a hinge region. This

ant i body fr dg#bAP, unstoahigasicdS-pake yiAcashhORitpi to @kilpagi1 O nep fﬂﬁéé@'ﬂﬁt 1023 4p14@ i on
b d b
ol bl o o jo 1 QTR b'aE ROl sRAAY ncil FaleRn IR 1 B QOIS |

ant i body | abgh&dusivig larger ba@:giepﬁ@esaubxsdl@dhc@cnﬁlthat@hhmm ifacitithiel end&thic
antibody and | abel ed antibody are within the scope of the present
i nvention. APserRheBPf pheapenideasp Sygh peenisingluds, bfeaexqmpla agenis dhad enipacs g

carriped on | n G2l bond or
t he ?fke 6} %lénrﬁllsﬁl %%hﬁ%l%%&%ﬁﬁ%%g&" )S’%cﬁ%% or et ectl orgﬁ
quantitati vaiedaﬂ.&:ﬁmemm on, separation or puri f| cat| on of antigen (i.e., an

ol i gopeptide of the present invention or ntig of . about 200 kDa
present in epit hePisgmesXamplssthe qggl%h?&hﬁi@gfmogarg%ﬁﬂpgp fdaRifhes hair,
epi thelial ngyedighl; V\%Et'l@a%t 9rat"1‘5bsf36(tart ?&Et’i P e Eéﬁ@hﬁ%aé?flotilqeépll

i nsol uble carrier can be used for ‘i mobi i zation of the anti body

i ncl ude (1) aalaaeht?alahbastﬂéwtdgasammmta}eastdISmmng@clld rasidysan éengthe 9nd th¢be or -
t ube,.or beads al I. r, nbr.ane, and the |ike ch .0 i are made
of B or -1 napPEEL ko dtast [ P8 BEIRER0. 0 1 et 25 P gt B el
pol ycar bonatg af Raét35, ?ld ARt 46 Sipo Qf 1ehbtl48Nor §Hiont &kt 0 @Gfodkli (2) an

i nsol uble carrier used for affinity chromatography, such as 15 cellul ose
based Gar nerresidpsrindengthnsdigreimtheiupper lpmltylaé Agp ﬁrhl'@lé afgessbegteddndapepdendyxt r an
based Garner, pol I ier,

pol yam no acid baﬂl)slhfaé %&ﬁaé’? ﬁ§§91d§§%§§erlgl |c’§6B§¥e aocfgt? eSé?l?i‘ tg(?rfirs

anti body meais paticalatly haded) aﬂeheﬁbmﬁybmdtﬁbedybagm&m@mmuem such a

| abel ed anti body may be used for detection qr g anél tative éjeterm nati on of
20 aftigen (il tya%mama@@rfeﬁfiuea@adﬁmzazwem&rﬁﬂ? RAMIGP 5T FRYIPEA new
Foll'i cl es) cARh@bA8Diathify §@}%}anl§fﬁ?@th%&0?a he t){p@lolf'tﬁ‘é ﬁﬁmgracﬁrln%xlgé act
thereof). There Is ho particul’ar Timtation | abel 1 ng substance used
i n the preseany of paariho acid, S-amirar acid, ')l-ztrsmemsitcnrrﬁcmnmracbb aememt &, by
bonding to an.anti bo means of. p cal, bondi ng, chem cal bonding or
the |ike. ‘é@‘@f&/r?ﬁ%p? ABO; 35 é%%‘?%e&?‘? e are 25 enzyne, fluorescent
substance, chem | um nescent substance, biotin, avidin or radioactive

i sot ope. Specific exanples include enzyne such as per oxi dase, al kal i ne
phosphat ase, ~3-D- gal actosi dase, glucose oxi dase, gl ucose-6-phosphate
dehydr ogenase, al cohol dehydrogenase, nmalic acid dehydrogenase,

penici | ['i nase, 62 42



cat al ase, apogl ucose oxi dase, urease, luciferase or acetylcholine esterase;
fluorescent substance such as fluorescein isothiocyanate, phycobilic
protein, rare earth netal chelate, dansyl chloride or tetranethyl ol
rhodam ne isot hi ocyanat e; radioisotope such as 3H, 14C, ~zsl or ~3~I;
biotin; avidin; and chem | um nescent substance. Wth regard S to a nethod
for bonding a | abeling substance to an anti body, known nethods such as a

gl ut ar al dehyde nethod, a nal ei m de nmethod, a pyridyl disulfide nmethod and a
periodic acid net Jfﬂgn&ﬁ}{atggz‘l gﬁ)%%mhg L& u@&{:ﬁe eh éobgrsraﬁcgf%esﬁflﬁ)lg%cﬁi@d
fluorescent substance is a to generate a detect abl e signal by 1tself,
whi | e each obthemnthymr0 tyfes ot therrangslagpd amindsdcaiscehiclhtorstitutd Q natnchl pyotelinn i S
unabl e to generate a detectable signal by itself and, therefore,

a
det ect abl e si@tiak-Al3, lrdirbriaf et kdlealSesi-ThbL-AsRde (i Lifsh lntdnde-Liver e

ot her substapcg(s) .~J0 [ apay;f en st a
substrate i sﬂhe lais"—scayrl:S S/Lélﬁgt?%}%érlfa%ﬂﬁrplghﬁgh%elf-%go& ' f%‘?’%"a@‘t&ﬂpﬁ‘% t he
enzyméti ¢ acinclide Y1 Xroahoturabtype aminet doidl wheleuoarestoanin avetdreltypd aminonciescent
met hod or chem ] um ngsc nt th%dgﬂn I 2 vari Qqus.substrates, are .used. In the
case of bi ot ISfubstuted Wik pRethep sbstance. {2k A QYUEHITPIYT 3813 HE CBBBAY avi di n

| s react theﬁﬁWaL@pe LinifCE88 S3) Hon-HaltD WpeGliRb bl oMM REoMRIndS used
dependi ng upon thé said substrate. Hybridoma ~roduci n~ a rfonocl ona

ant i body Thesybsetwenttinfora/sde¢ clomn af sasunal type dednmadiglmanddéheonshdtedal pipeduces a

20 | onal _anti body .th i fically ' ti.gen. t 220
(Da present FRTSACEHE e hy SRRGh gt ol SERERF FERT ReP e it 9 Ac onal
anti hody of fiRoFHOBREFYopériy, Edckio iy, BhYrdeEsipd Okle Rsbl&dnld) hlydbgembndipr i doma.

A process for’ the preparation of a hybridoma producing a nonocl ona
ant i body of athbtymnddkmbikd.nvention which specifically recognizes an antigen

of about 25 220 k resent, in the ithelial new follicles, | ri bed
bl ou Fi ot 2o wahoReSie hytddy e iF.of mdl W ArOvidb £ hER adi® g BBREL

extracted frgmdidase &dditicacsaptd from the skin of the growth period and/ or
follicles of whiskers of the growth period, whereby antibody-producing
celI's are prepar e@ligepepHde puiRp asid regiduegmay spmpEse NaApsaHY QEHITFIRG ABING no
parti,gul ar | ] m i for . h ?ﬂm}e 1y
inclt} e nnuséec?a Ir‘eg{d,ugéd]é]toﬁ Ing?d?fglé%%(%t% rr%{ggo%r{}ﬁgng shgelg%é,s’ grr% er atﬁcf/fn?qgﬁgﬁ s such
as nouse, r asccaitthg adhionnadndllyocciringirainabicid residuee larsomatembodmgites of

t he nmouse are npuse of an A/J strain, a BALB/C strain,. a DBA/2 strain, a 5
C57BL/ 6 st r afholigepentiqerpay bs mofifiegnsughas ferexpmples Ry REENG TSI VEr a

CBA/ JNCrj strai f E [, 4 : k cel |
strain deri v%ugk@?%é%g&rr@e sg‘n‘cégsdc'ﬁﬁ jﬁéegc%s%%%%lslﬁ %?%ﬂégﬁlgééﬁgp?g egalgtg %tf he tine
of the prepadiateriemgair phiymdrctorgwith an bhgopepadenThe present irventign enoeimpasses
extrgﬁted fram hai r, coll ected .fromthe skin of t L‘%eri od and/ or

he grow h
fol | PRl es of°lgePeRtidedmeonigrs, QliegReniidsanqnomersains Elgeé’ﬁt“é%s BlPEELYunogen.
Any materi al i S BRHS i i Him e ® NHndy1i2S idant i gen
of yabout 2203@‘%%‘??%?’ ?ﬁn?ﬁ’gu.epi tﬁgﬁ%éllﬁglg/bﬁ% glal?liogll es .%i ci% F?ﬂl )
recogni zed bdimeheediwitheh adraticalrligopenyide) andilecterodieass, (Amokganephde Bef or e

i mruni zation,. the i n n . be mxed, wi th j nt f e i.hg the
i mmune res podﬁglgngg'% Iagigﬁ%r H&ﬁ@oggﬁrﬂu&égn{n S|°trr1’3:el %Ebéoakﬂm}él? %t?’-a} e %:{‘16 Str&?/%g&%e S
emul si on (sugboasd torcOyebred Eyswizhindh@dligopeptide antbihdurthet-epibodimengtaer type
enul sion, oil-in-water type emnul sion, |iposonme, alum num hydroxi de gel,
siliéd adj uvartive,subwiaice 1peennsrip < e atlafsiveun th RRPaEESIRLNRBI | as cel |
body and cel Jj; \ggj?t-ﬁf BCG, Propi oni bacterium acnes, etc. and somatic
conponent suct rehal ose dicholate (TDM; |i popol ysaccharide (LPS) which
i S an endot oxi n dBioldgival actpaty ofenlvdigbpsptide 26n bachehsiped] fér Exasnpiie, by,

3-glucan (polysaccharide); ra di pept.i de ; atjn, .
(3-glu ( passayy?ng t%e m(;rphggengslijs-ac ekerat%n% a%tllvgy aéal\l/r[])sFt))I\/IDE?&{ cells derived from
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synt heti c conpound such as | evam sole; protein or peptidic substance
derived from bi oconponents such as thynus hornone, liquid factor of thynus
hormone and taftsin; and a m xture thereof (such as conplete Freund
adjuvant). Such an adjuvant is effective for augnentati on or suppression of
i mmune response dependi ng upon 25 adm ni stration route, dose,

adm nistration period, and the like. In addition, depending upon the type
of the adjuvant, difference is found in the production of antibody i n bl ood
to antigen, I n f lin, and
the |ike. TH% o%%ggfﬁg?gﬁl$gVgﬁéggxpobééPYabi E 8%£H?%g a éVant

dependi ng upmxtntrheo:&dmmgaa tmtbo]ypnpnde rooH pgemsand a’ﬁbmpmmtetundtufeorontihmn’s r eat ment

wi t h adj uvan |s knomm n the aﬁ% J n|za&i a nmal i s, earned out
accor ding t ghaker § AeRYaREsF! prbedisgre ahawe tortntlwé er FRPIORIAG I e, an
antigen is 'd&h?fﬁtoﬁ Qitide '?@sm.l; indidalab F?'Ethé W&l@ﬁ%@%lu)ér structures in a

i ntracut aneously, intravenously or intraperitoneal Si nce | mrune

respofises vahseedepersiinaymapoer mltlmcto}lpgeragni strain of the manmal to be

i mruni zed, an i n|2|n hedule a des ed according to
the an: mi o be s AgRioeheRpicHOBHEN 2 Saf Fed Sekthttul s ooniar ad out
for several Iﬁéaﬁﬁﬁng'lfnroﬁfhotggﬁesfs' arcﬁtﬂt%' Hmziﬂth%ﬁ&l' t%@uesA@StPélnﬁb 3,798gat i ons
may be earned out, for exanple four 10 weeks, six weeks and half a
year fromt td@smhes fn assay rﬁomtqttrronmngfep@hehahmmtlz aBriefly, milwonkry spigisdlivect ed
fromthe manma ned. bl sayed resence of a
et r £ or 11 olBets elaiey ook R RE i oo TREE Y Fens bl A PR BB oy

agai pgt t he huglebpére@gerbrahdignddeshyin@éd gl tiaimeltubuliicforfdoh @puli@bndrpe assay
i ncl ude known nethods such as enzyme-Tinked inmunosorbent assay 15 (ELI SA),
r adi oi mMmuno&PEhglivnRisaneashepdfin ths prescnge OEhthbmatﬁCW@t sl as appligepepbide PF ni ng

t he producti bi ndi ng anti body, a boost (additional injection
of |nnunogetﬁggﬁLmﬁgh%%ﬁéﬁed out so that the i mmunocyte capabl e of
producing a speciBiblghial adidéy of anGHgepdpeitio can slk@beneasurabbyg fooexaamld,

fusion. Although there is no particular limtation for the anount of the
i munogen t csn?fémztg the rbHity pEabeligapeptide t9guemote haiy growthegragxhibat har pe about

4- t s 5- foI gmay be
carri ed out SI n grﬁlbgld%lf‘glwo% éum %ﬁg‘g’@‘nﬁ%ﬁ‘%&‘ alr:é%g@r#ﬁi%lt é@gﬁh adj uvant .
Rout e for ttfenmimnruf&tgrattexom:rm;r obbamstpamdplandifbein,zreaahgm}teediarfnemnnf the
subcutaneou%1 |ntr$.(b EE i nt.ravenous, tra eritoneal adm nistrations
or the IikeNastrapq apd/erlgngthening ¢ jsprapdl 6% /Ofs e¥eHIngeTtading or aRESIgy £ r om
the i muni zgg, ngﬁ%mbfﬁ&ﬁj DI ihducng R 1l Wnitinbdt 2 <Eldr b3 841
derived fromnyeloma. In the cell “fusion, 1t Is preferred to use a cel
strain havi ngsay fbi 'ghlcpnodusclemithemn[m)Eaemoyleaﬁ@ndtS amé/omreimgmgéxalrtfh&tclea cel |

str derlve as,a Cco at|b|I|t t.o t from
ot 18 e L Sl i AT pE TR S B W B bty S RSP N | o
derived fromgmeimma of nouse include P3UL, P3X63-Ag8.653, Sp2/ O Agl4,

FO 1, 5194/5, XXOBU.1, P3/NS1/1- Ag4-1 and the like. Cell fusion may be
carried out by rré*ﬂw@@geqeﬁ@wy @batrrgw@thcvrroxammg agtyyity|¢an he evalsate Bypl es of

the cell fu t hod using
Sendai vir u? Rmm? ﬁ‘ﬁ‘ﬂﬁgum n &l ecf%ﬁh}gdo?gt e 188@ %g%grﬂa$ (?r%t hods, see
Ant i bodi es, sﬁedtﬁé)ﬁfraltmzo thmaigeby)f Epittiddial oyw Bsllicld wirctereadt® 88th tﬁ?olsldnSprl ng

Har bor Laboratory The resulting fused cells may be proliferated,

condi i ons. KRB\ AINETeEY Fe@suriTg the SMoget 9 t?gémrtt@%%pre%%e? éaltt%iaéndi ng
upon the bi l: of an

ant i body prgghgggéP%o%b%ﬂg$?E§ggﬂggﬁﬁgsgo Eﬁ g@ﬂ%@g§?§%%9 h%%%on is assayed
accordi ng t imweatilods known in the art. In the present invention, a cel
strain of interest is cloned utilizing as a selection the ability of the
fused cells to
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15 produce anti body which has a high binding ability and is specific to an
antigen of epithelial new follicles. Binding ability of the anti body may be
assayed by a nmethod such as ELISA, RI A and fluorescent antibody nmethod in
the sane way as in those nmentioned already for the confirmtion of
production of antibody. Because of its sinplicity and high sensitivity,
ELISA is preferred. 20 doning of fused cells may be carried out by nethods
known in the art. The nethods for cloning include a limting dilution
method, a soft aggge @Bm%n%l aiadl ih Iﬂf‘e art &fir ea Qéb%ﬁalﬂfthﬁemé 51ch§£ﬁtr1@ets'o?n and

hi gh reprodu0|b|I|ty, a ting lution nethod 1s preferre I'n order to
effici ent I y thelpeesentuseéniiondalit 8 hﬁm‘(gmmthrp}omusngia@sdxdy&ydb&tammhmﬂsbwchabI

f usi on, preferred,that cells is.carned qut fromthe
itral b5 stEgac e i kg Gf Fxeels o g reret meSisbaion pedisgatianan) | |
sel ect a f US&%s@ilﬁkat%ﬁs% @alﬁ'*?és@ﬁ)eﬁ{o‘ad‘mﬁ& 186t rREthd RAHNuBAMRYdR 1863 ihed

bi nding ability. By culturing the nonoclonal antibody producing cell strain
sel ecbed as WéntatntNoah6i®47h a | arge scale, a nonoclonal anti body
specific to folligles can.he duc rge .a t. The.net hods for
a large-scale cuIEﬁ?Pﬂﬁ 8fﬁphgﬁﬁﬂﬁﬁgﬁ%ﬁ Eﬁﬁ??%8 PﬂP@%H@Vﬁ%“@@FﬁR§P ai n
include in vﬂM@e@mﬂ invitro culturing. An exanple of the large-scale in

vivo culturing is a nethod where fused cells are intraperitoneally |néected
into manmmal to prd)i €3 ané CSIBLIfamicerare keewo iyhdve spstainad edogen fabekwwt A

dropsy. thatody3 ARNAIIAH aRPAG SR vkl 8 Db 0 458 o8 THEL R olioRd cel |

are cultured "n a nmedi um a an an dy 1's ium The

monodbonal  agusilp haiged baded@nahesidn toloh eRdiiges) . e(;éﬁ‘bnbpmkliﬁ itflogeah threean drhe
abdomi nal dropsy obtai ned by a |arge-scale culturing or from supernatant

fluid of theblagh inanagsrediANMSER Telarh he pelavGstage afifdiaiy folhgigang felogen”
puri Fcati on, ei’é?s @@E?&Bh@i}ﬁas&ﬁmtﬂ feié’”A%nr%ﬁhﬁﬁwﬂﬁﬁg m?ecan be

chronatogra Inity ronatograp amonium s ate onat'i on,
PEG fracti onatahmmd Bt wsdmpthis mivetand Baaluatmg whethérve not the adeynibeatiosedt.thelhe

anti body of the present inve tlon naygg ? rified referably to a purity of
about 90% ntﬁ?téug?t%‘fcérpé‘l?ﬂ“?teﬁ eaf”ﬁ\ﬁmop Ruls “’95 %BBr, still nore

prefgsably, to a @')'rAtthr%fro»@tlB%&mg n@ ac3t§nt'§/bcfaﬁ'%9%vzilﬁﬁte&‘ﬁ?hkﬁﬂg aQRorfc1dha@

growt h pronoting activity The prese invéntion further’relates to a net hod
for the evalamibody, ovfa fregnreng thewoli (for exatplage monoalomql aptiodyqirediced dhyithe t hat

b nds an_ antPYEHoBR Tabisganaseastian Stubent ERY Prasavhel e BialT o1 11 ol oo,
or a fragm%c&%mie@%n%ﬂﬁ é}pﬁxsenm einﬂﬁeﬁmféwpﬂ'oﬂf&ésqmrxexa&p&oawt§Q§k@ta | east

the follow ng steps (a)-(c). (a) incubating skin tissue derived fromliving
organi sm i n anhigeipr Spepidicaldy, skindissee pmantaginism ésewtiredsinghe prgsense of a

ol 995Dt decBlout 15 SRR oL DHERIE A of e EANEHINT SALLP KL Ayl gge. and

reacfing it Wth ona speC| Ica STy |gen

of about 22QKE)§k1ﬁI‘tS§&nk cblﬂectéiieaﬂptefahehlv&&ih ﬁﬁm&ﬂbﬁal@hﬁﬁodyaﬁo@tlcealbyahﬁl body
fragnment thereof; and (c) detecting or neasuri ng?sal nonocl gnal anti body,

or fragnent hybEAemA haxngianasegssion nimbar FERMSR11857%.95 adragmeabtheregf. A

hair growth promoting activity can be evaluated by detecting or measuring the

monoclonal antibody or a fragment thereof which reacted with the skin tissue, and
25 thereby measuring the amount of the antigen expressed on epithelial new follicles.

An increase in the amount of epithelial new follicles is correlated with hair growth

promoting activity in humans.
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A nmethod for the evaluation of hair growth pronoting activity that relies
on a nonocl onal antibody that specifically binds an antigen of about 220kDa
present in epithelial new follicles, may be any nmethod as long as it is an
assay using an antibody or, in other words, an i munoassay. That is, the
present invention enconpasses the 5 use of a nonocl onal antibody that
specifically binds an antigen of about 220kDa present in epithelial new
follicles, or a fragnent of the antibody, to neasure the presence of an
antigen of about EgfifnsHufssIB or dimel2atRiM dsh8bd Réreineréfel @ Edrfddishsi N

i munoassays known by those of skill in the art, wherein the presence of

t he anti gen wheraloan olgprpiadenidbe mvention biade piather|oligopepsies & brs¢ es i s con

lated with hair.growth. 10 ! f h i incl ud t
bl otting.  ordoitblEcad qiatntm BB ER Sy B el e e b oy
r adi oi NMMUNOaSHRtiZaRb\onditidtised KABMPRSHA Yt andTRCMRR GO ERIONS WhSEBY a

i mmunof | uorescence assay, i mmunoturbidinetry, |atex agglutination reaction,
| at ex3t ur bi ciuhBydry] gwuptof p systeiae seridustin gaoligppaptide foro1s agnyalsat bond with

of “the tost LbEPEHL Bt DEBasba R A6 gL KOG o Ut VB

of the presajligopéptiiet i on, and the test substance nmay be either

ol i gopepti des, such as oligopeptides of the present invention, or

| ow ol ecul ar  or gkFactive systanas bownst CrscangspeiversHbitancedipund Liys s¢fersio 2

ol i gopeptid i : ‘hale: a0 [ Yen ERLARLOR R en
t he nmet hod $%$ﬂ¥ﬁ‘ é@g ﬁgéyg%ugguﬁgﬁgggggéfﬁ)prgﬁ%?%ﬁd-act?v?#yxg§€%¥%ing
to the presembssilimkang agent,itlsat cacaphisld of ucachiyg amdibindoifg veith a fimetioas gagupusi ng

| abel ed anti bod ch as e -l i nked i mmuposor bent ass L] SA

1 tor of mmuncHS8 AySH e bouRy (1 7S CPOd GR ol A Le SSBFIarY 5% 5o
possi bl e t o GaGIKMY adelle R eiboBir@IE Mh SRt \AbstAficeds G BMMALEJaPN

met hod. In the 25 case of a sandw ch nethod, at |east one of solid phase
ant i body andréssHalkeng agent. bodpmesmbvdimens of twanhveativnsodligopeptide present
invention. Wth.regard.to the solid phase carrier ere may be used the
Above- nent i LIS FPBHOERHS 651 e DR P LA CHL e A SaplLi 11 cat f on
as specific ;ﬁ&ﬁﬁﬁhgf&ctf\ﬁlﬁy i§ HEth8 form bNSRLHEMEr &RY, [ Pdrtibular, @ nddrofier bt the

i mobi | i zed "ant i body. so with regard to the | abel ed substance, there may

be used t he capthleofidimarizaien wndss seitablsscapditions afreothesembeshanents of e pr esent
specificati [0 rel atii t-he i ho or .
voacur enont el i BReh i i RIRE R R e A g B s

Qi nical Teshpable dLdinibrigbitortitlicABEtableddnditions Shesddifiorlas stboMNemensdofafie R nsho
Byori, edited by the Japanese Society of Cinical Pathaol ogy, published by
Ri nsho Ryor iinyetiRB«a oligppepdideighy thigdom akeBolymen $yslhrh SHRCTASUEN2S edi t ed by
Eijipdshika 3 ) i it bl i shed by I gaku Shoin, 1987; and
"Enz%%eLinkgﬁnrﬁkaﬁéggPé%ﬁ@ﬂgggﬁ%mgﬁgﬁ%%Ienentary | ssue No. 31 of
Tanmpakushi t su, 1QAgcokhhgigathe piesent,ineshtioe ghrdmidessnlipeheptalekiol vagavaavieg al . ,
publ i shed by Kyopritsu Shuppan, .1987). For .exanple, a solid phase anti body
is reacted \Ml?‘ﬁﬁ%seé%liﬂ’@wgﬁ& a%"‘f‘%‘t’bé?%‘&sa‘;ﬁ‘f sreg‘ﬁh ROt egHKILY: GBPIiSing,
solid phasec_?d%%ﬂi?ﬂ&@&’oli?oﬂeﬁﬁ@és%é%ih% feaStIR| digopéfidlot 84id ReibpgepiRs hed, it
is reacted with a | abel'ed anti body, thereby formng a conpl ex f% of solid
phase ant i bpalymertcogwnis¢sdintvesh about Hanly abortid A4 aminsoacidirasidies sdlengthiapddy i s
sep ted b mashiqﬁ%(ﬂpd.the anoug% of the antigen in the sanple can be
meastt ed f r SHPHESHE (OGP ERIOAINSFIENE ed anti body. Specifically, in
the case of XihE2exZWEXbiXKRY; i munosor bent assay (ELI SA), the | abel ed
enzyne is reacted with a substrate under an optinmum condition and the
amount of t Ad-Xéaed*dnXpreutdidt is 20 neasured by, for exanple, an optica
met hod. In 5?QX§§§$X31XE- Kbugroi munoassay, intensity of fluorescence by
a fluorescent substance I'abel'ing is neasured, and in the case of the

radi oi nmunoassay, radi ation dose by a radi oactive substance |abeling is
nmeasured. In the case of the | um noi munoassay, anount of |um nescence in
the lum nous reaction systemis neasured. 25 In the nethod for the
detection and/or the quantitative deternjnation according to the present

i nvention, when the production of an inﬁ&ne conpl ex aggregate by

i mmunoturbidinmetry, |atex agglutination reaction, |latex turbidinetry,
erythrocyte agglutination reaction, particle agglutination reaction or the
like is 69



measured by neasuring its transmtting light or scattering |ight by an
optical nethod, or is neasured visually, it is possible to use phosphate
buffer, glycin buffer, Tris buffer, Good buffer or the like as a sol vent,
and a reaction pronoting agent such as pol yethyl ene glycol or a
non-specific reacti on suppressi ng agent may be contai ned therein. Wen an
anti body is used by sensitizing it to a solid phase carrier, there nmay be
used particles made of the material such as pol ystyrene, styrene-butadiene

copol yner, @ﬁgwj Ruexpsdyner, latex, gelatin, |iposone, mcrocapsule,
eryt hr ocyte stlica, alumna, carbon bl ack nmetal conmpound, netal, ceramcs

or 10 magnetwleraubélt @noanmaso acid odsidhepifdee kla,rT}"reThr Phey Riet Well &1¢,dreut he
sensitizati | ude. known t ho uch as, physi cal adsorption, cheni cal
bondi ng or jp %%F%Bﬂséﬁﬁﬁ%ﬁwaﬁ@ﬁw@%@ef or the neasurenment may be
carried out )@lnsaankdﬂﬂ%aﬁﬁtrm&he d1Qle, SRS Thi, 'Vl RerCARE L 04, AtlaeprraE@?yr enent
by an optical nethod, the sanple i$ reacted with the antlbody

sanpl® is r@acM@dowstihleteldércamsmﬂ@tﬁgomtldh, was sen3| tized with a solid phase

carrier. t he trans hi or.,t s i s neasured
by an end- p§ﬁﬂs ar?‘eatnﬂﬂ%la‘é} r%\Sl %tgoéjeril@t%% le&g % r’?é’a ré?ﬂ'gr?tmig carried
out visually4 ishﬁ SAAP h8dir&idRasTI@E, ol Gl f‘lthraﬂig B@tdYI1§f€l'2y€sl bigrd Wth a
solid phase carrier in a container such as a plate or O mcrotiter

plate, and Pheisgmantnepcidgenidus ofaier.obrpi Bhg, Ttmééx; Vs B50,1Ala, Glys Vehdeos
measuri ng vi 1Bug IM t he neasurenent may be carried out by an instrunent
such as a mcrop fe reader. Kit for evaluation of hair @owh pronotin ag

ctivigy A KiX6 Bfantan€eingaéid @esidien Va0 bireutiv @ substdce-boeubCyadd Hattiier growt h
pronoting 25 actl vity of a test substance conprises a nonocl onal anti body,
or a fragnersubyprsedobnd fpscAaidspeci fical |y recogni zes the antigen of about

STl SRR A e UL o002 AR sl T
is deleted from said oligopeptide, with the proviso that the polymer is not a
homopolymer of SEQ ID NO:1 or SEQ ID NO:2 and is not a homopolymer of

15 oligopeptide Ser-Ile-Glu-GIn-Ser-Cys-Asp or Ser-Ile-Glu-GlIn-Ser-Cys.

In some embodiments, an oligopeptide polymer having morphogenic
promoting activity comprises at least one oligopeptide comprising between about 5 to
about 104 amino acid residues having the following amino acid sequence:
X1-X2-X3-X4-X5-X6-X7,

20 X1-X2-X3-X4-X6-X5-X7,;
X1-X2-X3-X6-X4-X5-X7; or
X1-X2-X6-X3-X4-X5-X7;
wherein X1 is an amino acid residue of Ser, Tyr, Thr, or Pro, or is deleted from said
oligopeptide;

25 X2 is an amino acid residue of Ile, Asn, Thr, or Ser, or is deleted from said
oligopeptide;
X3 1s an amino acid residue of Glu, Ala, Trp, or Asp;

X4 is an amino acid residue of Gln;
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recogni zes the antigen of about 220 kDa present in the epithelial new
follicles, or a fragnent thereof, may be in an immobilized or | abeled form
For exanpl e, when a nonocl onal antibody of the present invention which
specifically recogni zes the antigen of about 220 kDa present in the
epithelial new5 follicles is used as a primary antibody, the kit of the
present invention may further conprises a secondary antibody for the
detection of a conplex formed by the antigen-antibody reaction. The kit of

t he present j(glyse%tdn%ow r'é;dhﬁé ofggt?ﬁ%tog?%gri se various auxiliary agents

in addition to those antibodi es, 35 said kit can be utilized

ef ficiently X6 mesning acidrasiphest Ofs; alreactive shibstdne-dgand Cysnot aigactiveose whi ch
10 are conmmonly used in_a kit of reagents for imunol ogi cal neasurenent,
such as a solfBpRseRQunddys@ndsol ving the solid secondary antibody, a

detergent used;f.or ShkidSediBEe b 3} ar Iy r measuring
the enzymati'c %iscagll v ty when an efnn§ ﬁe%%’?ﬁlﬁélgtﬁfé oéﬁl%ﬁﬁﬁ ﬁg‘r“&}@gt ance for
t he ahti bodyligapebtales with theoprosiso phut mige aligoptptidewlknér iohot Hikorpowst emer of
i nvention gnpri.se the instructions for, 15 carrying out the
eval uat i on”?IE(Ei]SS\’é&cﬁWHS B‘?%?E‘EW?@HHEFW efioligoreptide sk Bl GRS wi 11 be
expl ai ned kg, sIREIHLGRLGM-S¥-the fol | owi ng Exanpl es. However, the scope
of the invention is not limted 1o these exanples. 20 EXAMPLES Exanple 1:
Preparati on of | iDrenrgsentizivention alsxprovides pligomeptide polymerglspirigie of about 10
am no aci ds on surface gf E.coki ggla Eused ngn1mﬁgh a.S rface.protein
(invasin) ( NERR]PHRIGRIOTIONNE AL, SEG 4 HAIE SPWI BRI eI LY GOmpRfngs X
sitespwere r&é@amaﬁte@mig@eggdéwﬁaeﬁleﬁ 1gaséhekdiigopdtaRIcTkaid oot er
region was replaced with PL pronoter, and the am no acids 2-36 of
t hi or edoxi n m%wrmgmqsgeaque@rbahquy@;nd eberit QP agiineaayd rgsidpgs imlengiland
Further, the reai feat h th cysteine to 36th cysteine of |igated
par ti a1t hi oPamr S e g Sl A f el 2
TCCGGT CCECCATCARH T HACXSCAGRGAGGATATTGEGEGTCCGTGA (SEQ ID NO 125) to
prepare a vector (designated as pALinvThio4).
X1-X2-X3-X4-X6-X5-X7;
15 X1-X2-X3-X6-X4-X5-X7; or
X1-X2-X6-X3-X4-X5-X7,
wherein X1 is an amino acid residue of Ser, Ala, Tyr, Thr, Pro, Phe, Val, Gly, Ala,
Leu, Ile or Met, or is deleted from said oligopeptide;
X2 1s an amino acid residue of Ile, Gly, Asn, Thr, Val, Ser, Phe, Leu, Ala, Pro, Cys,
20 or Met, or is deleted from said oligopeptide;
X3 is an amino acid residue of Glu, Lys, Gln, Arg, Ala, Val, Trp, Cys, or Asp;
X4 is an amino acid residue of Gln, Pro, Glu, Thr, Arg, Ser, His, Cys, or Lys;
X5 is an amino acid residue of Ser, Trp, Phe, Thr, Cys, Tyr, Pro, Ala, Gly, Val, Leu,
Ile, or Met;
25 X6 is an amino acid residue of Cys; and
X7 is an amino acid residue of Asp, Glu, His, Ser, Ala, Gly, Asn, Tyr, Arg, or Leu, or

1s deleted from said oligopeptide, with the proviso that the oligopeptide polymer is
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A doubl e stranded cDNA encodi ng HA epitope was inserted in frame to the
Bst XI site of this vector, and the obtained vector was introduced into E.
coli G724. 5 The obtained strain was exam ned according to a simlar
method as in the first and second screening in Exanple 3 below. As a
result, the E.coli strain was found to bind to anti-HA anti body. It was
denonstrated that the peptide of HA epitope which was inserted as a nodel
was presented on the surface of the cell. 10 Exanple 2: Preparation of a

| i brary presggt Ik a0l e _d.old4.Qw L gemcleqti des
wer e synt ool e riboliferiiiolig6ferfite Ber AR G TR 4RGN By R JRIUELGRL ! 103
gaT caG gaT §acw. CAG GAT ATT GGA TGC AT 3' (SEQ ID NO:126) 2. 5 CTG CAG

AAC CAT CAC GIT ag T atT gaG caG agT.tqgT gaT caG gaT 1 aG C CAG GAT
NI GeA TOG AT 3+ ThaBEr iy ha0n L ogRBNAls PHESpeptEe Bomaers BaRE. | nd! at o8

the ol | ow ngseprTyer: GrioiheGetTisich o Bairhidf® Soling-ackivA9 cbmprisi
AT GCLT7:1 1T g AT GCT 1.7 e AS:’T?’&%TC_:V{: Frpholing acivit) comprising,
ol i goAucl eot ¢rdeslinkedahigopeptulos wherger at ledsk enk olagapepladao fnaiveaigogdertlet he
prinmer (5 ATG CAT CCA. ATA TCC TGG 3 EQ J NO.128). 25 The S

Bt ended i { FOTRENSITTIARy AEESR AR b d i A 00 S dyes o IRE AR
and the desi iffipria8 theBRowRIg #6ih6 dcildsepringecr yl am de gel . The col l ected
DNAs encode aE%ou of peptides having a partial am no acid nutation in

S| EQSCDQDE  ( BEXA-B3NG4- 22 X0-XD
X1-X2-X3-X4-X6-X5-X7;
10 X1-X2-X3-X6-X4-X5-X7; or

X1-X2-X6-X3-X4-X5-X7;
wherein X1 is an amino acid residue of Ser, Tyr, Thr, or Pro, or is deleted from said
oligopeptide;
X2 is an amino acid residue of Ile, Asn, Thr, or Ser, or is deleted from said

15 oligopeptide;
X3 is an amino acid residue of Glu, Ala, Trp, or Asp;
X4 is an amino acid residue of Gln;
X5 is an amino acid residue of Ser, Cys, or Tyr;
X6 is an amino acid residue of Cys; and

20 X7 is an amino acid residue of Asp, Ala, Gly, or Leu, or is deleted from said
oligopeptide, with the proviso that the oligopeptide polymer is not a homopolymer of
oligopeptide Ser-Ile-Glu-GIn-Ser-Cys-Asp or Ser-Ile-Glu-Gin-Ser-Cys.

In additional examples, the oligopeptide polymer comprises an oligopeptide

of the present invention that comprises any one of oligopeptides SEQ ID NO:3 to

25 SEQ ID NO:124 alone, that is as a polymer of a single oligopeptide (that is, a
homopolymer) or as a polymer of a mixture of oligopeptides of the present invention
(heteropolymer). In some examples of the present invention, an oligopeptide

polymer is a homodimer; heterodimer; homotrimer; or heterotrimer.

49



The vector pALinvThio4 was cut with BstX, and was treated with BAP
(bacterial alkaline phosphatase), and was then ligated to the
above-obtained library fragnents. The obtai ned vector was transformed into
el ectro conpetent cells of E. coli 5 G724 ( 150p.1) to prepare
transformants whi ch was designated as EPM pep7-1ike peptide library (3.8 X
106). Fig.3 shows theory val ues percentage present in the library. An

al i quot of EPM pep7-1ike peptide library was applied onto LB agar plate,

and 100 col oni es Rt 6t andEtoRbikfithults ML 81 RIRBHIAS T Enp eDar atel y

10 coll ected and analyz Asyxa resu It was at about 30% of the
col oni es pr eYaodifidd ainghe predent\idnendom inthides Shanicabmadifidatiovesrsl tdodogical ut ed i n

the am no acid sequence SIEQS (whi ch contains the nurine pep? region)
(Fig. | ). Fmomf@@t,lorasﬁﬁameljgm t smdﬁ{e]cagﬁaw%v% iBirodygtion pépdprdiop! t he
above- pr epar I bikt: . L h : it :
am no aci ds g‘%lué ﬁﬁ)(\g/\}gz{r%au?ﬂ té(%(l\?? ﬁ%lgg&qv\}g%’eﬂrl%% gﬁ%?“?éﬁg”%@ {}3%/%%59‘];5 ot(rjlvrb\g. a
resul t of thafiarabya igsoupfsuth@s okidatbmn, réduatipn,edditios] ast elaminas@agond screeni ng

EPM pep7-1ik tide Jib lib i f. 3.6X 106 i nd to b
oxpr bened fOMBANBID! A BT OBPOURTE RO G- ReigE, S Rde PlgRgitaR e and
was added 20of gblfsadetiiide) &hamhfébm\baﬁndq&)ﬁumufs}mti)&gm&ﬂyl&ibﬁ HOWeYerof

rabbit anti-epinorphin antibody (polyclonal antibody which neutralizes the
activity of éxpimmgwtwps pierngit ligtited to thgoBexpnuyed. . Apaoirdinglysthe p5@entc9) and was

bl ocked wit h. bl acki n ol uti % ski.m m | 5 NaCl .. 1,% a hyl
mannost de 1 PRSP Mt oz pepia i inegd TRt A Motin pit by 3
met hylp mannogafenalian hﬁ%@f&dhﬁpﬂ%in‘gﬁanﬁﬂd@ﬁng hebeiposition dopriting a dicHifidB S
washed at 100 rpm for m nutes. Washing was repeated 5 tinmes. After
washi ng, t heolignpaptida torsanammalian $ibject freaeed f hairi gonyth igfanamoupbeffRELive éhes

was plated f rent s of over ratio, and the renai ning was

cul tured oveﬁ%ﬁ%oﬁﬁehz{a{f&%ytﬁ@%@ ﬁ]ﬁmlr medi um (obtai ned from I nvitrogen;
medi um for cul t ur Angxfmplealfia iddifibd g epride mohidas o biotinplaciahdigbpeptide, f i r st
screened clones after culturing qvernight were jnduced to be expressed by
addi ti on of #MddmepraiemsderanBlgiaclydss apoliggpenrtidephaviughsl-tempinalde Bpwnd

15 by biotin with or without a spacer. In the above modified oligopeptide, an
appropriate chemical modification may be added to the biotin as long as the desirable
physiological activity is maintained. A method for producing the biotinylated
oligopeptide is specifically shown in the Examples of the present specification. In
order to introduce biotin to the N-terminal by means of a spacer having an

- 20 appropriate length, for example, NHS-Biotin or NHS-LC-Biotin (available from
Pierce) can be used.

Another preferred example of a modified oligopeptide includes an
oligopeptide dimerized by sulfhydryl group of cysteine residue therein. The
dimerization reaction spontaneously proceeds under air atmosphere to form a dimer.

25 However, not all of the oligopeptides form a dimer. The dimerized oligopeptide may
be a homodimer oligopeptide obtained by cross-linking the same oligopeptides, or a
heterodimer oligopeptide obtained by cross-linking different 2 types of oligopeptides.

A composition comprising an oligopeptide or oligopeptides of the present invention
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5 screening was coated with 10 ~, g of rat H12 anti body whi ch was
affinity-purified with EPM pep 7, and was bl ocked with a bl ocking sol ution
cont ai ni ng 25~Cg of each of reconbinant H 1-72, H 1-73D, H 1-78, H 1-79
whi ch has no hair growh pronoting activity (see below (total 100,g) or 4
~,g of each of synthesized peptides of the variable regions thereof (total
| 6,ug). In the sane way as in the first screening, the 10 cl ones whose
expression was i nduced were added to the dish, and were washed. Then, the
bound cl ones : ' : n for
t he nmeasur en@‘ﬁﬁgﬁ?@é@%gq}%ﬁb , %%Elﬁg&r%?rg?%?ﬁg%&éﬁﬁy \3?215’011 gg{ér%gi ght
at 30C i n | MOmiedreuwfith¢ sanoodifferenhmohomsts aaddn pationkdr swnemersihat,arcel | s

where a vector of Li nvThi o4, 15 . ntai ning no insert) was introduced were
used as cont‘f"d?fal?leloﬁl @1%*%&/%%46@3“44%3%%4&1 %a’?’Pﬂ%‘n?rz%? h)ang 4IGPHCt i on rati o

by panni ng. Wilefandd oG pbiibrki3ted B9ginidian 1/100 for the first

screening, and less than 1/50 for the second screening, as conpared with
t he clse of usi ngAtpedymérnfahepresame irsienomfsutthas & hersodibteabnbetedodbnar yannas

Sty e opaingd bR PreeRRd R ER e s e SR bear S eRpRba ) | b
NO: 84) XH1- 7543k EQhei@ne Prsdificd Hids b@é%;gﬂf&@o%@ﬁ ag&kQ | D

NO: 139) XH1- 74SI E (SEQ I D NO: 121) OH1- 78Sl EQSDX SEQ I D

NO: 140) XH1- 79SI ngy@g-b@@‘g pgeniOustd in theprasgnpinyemtron-prefsrabdy mchylest ar t
codon of ORF..ef E ri [y~ t esigned.to.alter pep?
PO on of ChibiPinelibndt ibsES AR lab i nich Car IR 50 BANBRE I BRE £ PR
CCT @G GTC w&audilanAsHyopetideAld Erin @6y 4Tk Hohd vmrsumydl@sgﬁubaf%a%

R750 GGG CCC GGG TCA CTG ATC GGT ACA CTG GTC AAT AGA CTT CAG CTT
GAT CCT GTT 'esgus jnpangthar 9bgomepiidesscG CCC GGG TCA CTC GTC CTG ATC GCT CTG GTC

AAT ACA AGA CTT A - : CCcC
GGG TCA CTC GTC %@"ﬁr‘% @e %%ﬁa%sﬂlﬁé&@é@%@%@ GAT CCT
GIT (SEQ | D peedehBitiveRrtidh inckid E6EnaldiinideA oaipoufids; sA¢irasChimpdlindSiereiiNGTC AAT
AGA CTT CAG CTT 'G.GAT CCT GIT (SEQ I D NO.t33) R79 GGG CCC GGG TCA CTC
ACA GTC CTG %o 0%"%1%@%18 md@’?ogﬂmdew’rafw@r@@@l @onpdfor extmplesEQ 1D
NO. 134) PCRcy k4909 - i oy Rl , Sman70
G053 Com rvbcagr ey CasC8 PRt by kil o S BT RS AT
Sti mesSi m | drydresd grapi dixaspiosnod bistrenddimidet Ginpodiids indbjulle d s hismaledinidyi-
treat nent 75 Ligation of rodu +Vector -tr f oanat.i op72
C2rrun-~to p%(’i% YG?OVEﬁlS&Hﬁdy%gE"g‘éﬂ\Wé‘%‘Ex@an"ﬁﬁ’a@“E% & apd 1Fég‘conbi nati on
into a vect qfisghAkinliablRarkcal e preparation O A vector for large scale
preparation of a high active reconbi nant epi norphin, SRaEPM (Hirai et
al, (1994) Eur.J. ﬁl@gwe_rmqnm,oligmiﬂqm)lqreimcrom-limkingmagm_dﬂ bdundded t he
e, RSBl AR YRR oroSpgeh e CRR.GAPhBGRG 1o <ol
oligopeptides), and methods of using such monomers to promote hair growth in a

mammalian subject also fall within the scope of the present invention.
Furthermore, in addition to dimer oligopeptides, polymer oligopeptides such
as trimers or more fall within the scope of the present invention. For example, the
25 present invention encompasses polymer oligopeptides, such as trimers or more which
are obtained by using a cross-linking agent which can cross-link 3 or more peptides.
The above oligopeptides (including modified oligopeptides) may be in free

form, or may be provided as acid addition salts or base addition salts. Examples of
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OO Mutation introducing kit (TAKAR A) was used to replace the AAGCTG which
was | ocated i medi ately upstreamto the sequence encodi ng SI EQSCDQDE of

epi nor phin which was inserted in the vector obtained in the above ~O with
AACCTT(restriction site of Hindlll) 5 OO cDNA which encodes "NGN to C
termnal of 12 fragnments (Eur.J.Biochem 225, 1133-1139)" inmmediately
downstreamto SI EQSCDQDE of nurine epinorphin was prepared by PCRin a form
having a restriction site of Hndlll, and this cDNA was inserted into

Hi nd_I Il si t§h| n?lhhﬁﬁlégﬁtsﬁgs 1851% gﬁieral acgcpgafltgggéﬁ}e dro -B?onc%péqqgaeghi n Wh' ch

was inserte VeC ose and S peptide

ey e bl S
g g9 g g

Agg TAg Tg CAAGEHEARST rp%m@@a'lmgm esry@ambtaﬂ@atisﬁ)(ama@s of agéaaw by
chem cal | I t t 50C,
and vias it %ﬁ&%&%aﬁ%{?%hﬁ?%ﬂa@|85ﬁ‘@%gﬁ%95%??12\ e Boratnh S8 st b

Hond $§11 resindiachagiesiai @ltt on Hnfdniun szBQTnganiﬁ)ahmBﬁhﬁﬂ sdﬂlsl?.dcﬂ asla methi gr oup
of plasmds were collected fromE. coli gr OUP F{over ni ght, culture at 300
obt ai ned by AHBORMEGY, ¥ 2EGiRy] agaonipRAIte é@&i‘&‘@?ﬁﬂ&ﬁ?mab’lf‘é%éﬁ%lfde

groups, whi Gl QlcAlsAGch BYgIGHhE | g1 oRlalousiek fon MRAEmRRGLEL o0 1t 0

Bst XI Xbal 20 - Bst Ite VECt or “prepare ove . An aliquot
of the obtained ﬁrmﬁm dhe}eoligepepades:cbxmahsither&ocﬁnﬁymhst iHB i@, ofenitydie cl ones
wer e exam ned. Af sult was .f o B‘t al | clones have a sequence

whi ch encodé¥ a8pHabs bﬂeP %R\fﬁﬁﬂ?%q T3 aSHBMSHIGEAROLAPIS: aci ds in

the pgp? reg&l%u%ﬁ?h@éﬂ&%&éﬁeﬁﬁ&@ ¢ éa@hﬁmﬁrh@{nc%mﬂ?ﬂ a@&héjts r%%llRl{EHQt group of
pl asm ds obtain in the above "00 was treated with NspVl Pvul to obtain a

group of germesfesblethatthe phinp dadirpsiietis Lemtiad piidg Smmas@dexpemh asTiptical

10T L ) D38R0S SR bl e S PR

epi nor phi N kferddfsomers, and racemates fall within the scope of the present invention.
The oligopeptide of the present invention can be synthesized by a

15 conventional chemical technique for peptide synthesis, such as solid phase or liquid
phase method. There are various kinds of references about protective groups for
amino groups or the like and condensation agents for a condensation reaction in the
field of peptide synthesis, and accordingly, these references can be referred to for the
synthesis. In the solid phase method, commercially available various peptide

20 synthesizers can be utilized. The synthesis can be efficiently carried out by
performing protection and deprotection of functional groups as necessary. As for a
method for introducing and removing a protective group, for example, Protective
Groups in Organic Synthesis, T.W.Greene, John Wiley & Sons, Inc. 1981 and the
like can be referred to.

25 By applying biological methods known to those of skilled in the art such as a
gene expression procedure, a desired oligopeptide can be obtained by constructing a
recombinant vector containing a DNA sequence encoding the above oligopeptide,

preparing a microorganism (transformant) transformed by the vector, and separating
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fragnents having 6 Hs at NNtermnal (referred to as library for |arge
scal e preparation). An aliquot of the thus obtained plasmd group was
cloned in E.coli BL21, and the protein expression and the internal sequence
of each clone were exam ned. As a result, all clones showed an induction of
protein expression by IPTG and epinorphin fragnents wherein pep? region is
substituted with a different peptide and which | acks the region fromC
terminal to Pvull site of H 12 were confirmed. Alibrary of 2.5 x 1 CS for

| arge scal e I [ of
pep7-1ike pe‘%ﬁggaﬁé I@{})Mﬁﬁggq}ql@&ﬁ%&% a?eg%%ggﬁg}époggg%trr zg{s?cgﬂ{a%sﬂ%nt r oduced
into E coli rﬁd:thadforapmﬂtmp@ thedhgas;ieptlﬂ&-iagat Iméed tothtse ohuemg:a,{\amj pl ate. On

the next day, the libra romth ate to ach of 96-wel |
pl ate cont albrﬁ?lﬁélcﬂlﬁne‘;} a‘wa ?snﬁé gﬁ ‘{Llcﬁ’tg mg ‘ﬁﬁ@?égoﬁﬂ’%{ '|5‘|gepar ed The
pl ates were YRSy

(final concedr}11'te ﬁ;&t&? gﬁq}&;éﬁ{)%%’%b?or %C%gluordzﬁa‘tﬁ%g#é\a?ls tagI¥ %‘ra(gfteggr?\é\ﬁlg each
wel | Sere ccslkillemtthdantmrﬂ angmmethddscdanwasistcbund with Ni - NTA (Q agen)

according to the nual of Q agen. The. details are discl sed bel ow., The
pl ate was centri fulfdiessat ’E’U%fog\*ﬁq?%ﬁ’roi Pgheals compyisie ﬁeéﬁaﬁ?FJP

di scarded. 3fmh) Jthé)fluéiéig/amd dn¥SARY TR MdpasiiRe dERrias Rerdkl |BotﬁBﬂ>k‘é tn@' ate
was 20 incubat ed for 1 hour. The operation of freezing with Iiquid nitrogen
and mel ting aag enbarmlncemﬁepeltme brased eqoleage@lsqqmws reffwesitedbt maintanenee eat ed
wi th DNAse, ei ns wer.e di.sspl ved 8 [ea

N NTA gl (R Bt SishieF piaPRHE s REGRY Pt Rty Yo E R L ver o
i ncup@t ed f Qeled@bl¥ atkes areldl6o prodtdedVVatost §tdns 46 @foah 200t PRdH@yotik

m nute and the supernatant was 25 discarded. The wells were washed tw ce

with PBS, an@sioiedls inglude hagteaal cats;ioy gxamplesk geibrt &bgiiscnd mycobagiena-was
ncubat e ovarhiepyatydti bRty SREEAE sk fln, pHFL T 1eB00 b B ABAG 77

S minutes, the nsa‘mhmﬁlhmhomsEaeﬂnbﬁeebeﬁmga(ldcmbﬁhg@ew) kosouglls ¢ 2xDHLO0 (a

m xed rredl um of DMVEM and Hami 2 G bco) gpl emented with 10% FCS) was added
thereto to prepasas, kdwasramuces ‘Bffsﬂﬁéa‘aﬁ Ispegies ofj Gandidagnelyd®gr omat ogr aphy,
it was conf 'd‘Hﬁ;‘E'ckF b[gzaz%w s gﬁzuff)%&’iﬁ Fgﬁz&‘%mlaﬁ S pbifiBe MUt At i on
of pep? regions SO, e sedu each tlone was an yze using the
mast er pl at €S pEwaay Péichtn pBrepgnad Yorroeia Apolpriac | Exaatplesndfinodiyalidn alisi s
specific for newfo]ljcle Hairs were off fram.the skin of B57BL nouse
of growing @ft’a@\év U(%Ja&{n&e%—'dwfetedayw GO aPﬂé\TB&%"e%e%’é‘Pﬂli‘we &t 37Cin
PBS cont ai mmowzym@ooc%%ssasnaadcenggmgmant&pgs@tma,xanso BE (i N s
extracted. Furt’her, whi sker folli cI es of 7/BL nmouse (where hair ball
portion is staindgses g Ve PLE entipar e coIIected wth a

t 1S ¢ ‘ seni zed | |
(0 S of prot eﬂ@%épgm &gﬂbe W%?eﬁm”% N e
the conpl et encaijaricAnbr pHArRRERAES dBhiRk#tiBn useful for the treatment and/or

amelioration of symptoms of diseases or disorders of abnormal morphogenesis. The

oligopeptides of the present invention can be used to induce morphogenesis, induce
revascularization effect, induce regeneration effect, induce cardiovascular

25 regeneration, and induce endothelial cell growth. The oligopeptides of the present
invention can be used for the treatment of and/or amelioration of symptoms of, for
example, burns or wounds or to promote hair growth or prevent hair loss. In some

examples, the compositions are useful for hair growth promotion or prevention of
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The above-obtained mcelle (0.2ng) was subcutaneously (3 sites)
admnistered to a rat (Wster) for immunization. After the first

i mruni zation, the booster was perforned in the sane way as in the above.
After 2 weeks, the second booster was perfornmed in the same way as in the
above. On the third day after the 20 second booster, a spleen was renoved
fromthe imuni zed rat, and the blood cells were collected by nesh.

Ant i body producing cells were contained in these blood cells. Al anmount of

D oA s RSB a0 e P e At ™
medi um  100psHgopEptidecofGhe %ﬂéﬁeﬁlt We/eftibn Sed 4 ﬁ&#ﬂlabéhtﬁﬁﬁm&'éptﬁﬁlel exefpidfe- ve! |
plate. On the next day, the same ampunt (100p, 1) of T medi um (Si gm) was

added to eact®mgegxampigs; & eomperaijen usefdfor promotiag heidistew thafyrthespovwdisesater

ool | The octel) RAETuARCey coihid Rt pUR o ifihaf i Bl g e ot

follisles ofarldng agranslidtthalbiclpleey agent. BSUGH agemd e Miven I the altuad dedtriBbd ur ea
by ultrasonic treatment. A nitrocellul ose nenbrane was imersed in this

sol ution forheseini e &m "anedicamrenginam ehagraceutifal FOPRSitie g 48eddot bl ot t er
equi pped w t; F Q& 1 OF i L ng of
the hybri dorE EnRaRIEn B iRabR e o BpDRHLR B dedl pbichils SR FRBL 28 Ve
96- wel | pl atoadest shse dritberebmipessps eqmapasitions icompelkinglaaserphegdnesine was

bl ocked with Tris buffer gont ai ni ng p?% skim m | TBST), and then 100kl of

t he hybri dorRfCRGHEE ABIY ARC WLSOMEKAFDIGS: B dRIR BTRYY PRIE #RETK t r ocel | ul ose

menbigne Cormbkﬁh'ag&&sm%eﬁetﬂquﬁgwtﬁé a&@ﬂ%&ga&ﬁ QPthteggxgégldﬁ?s’ﬁHﬁas daegﬁé s

were washed wth Tris buffer, the second 10 anti or ser adi

per oxi dase |thtmpadicdraaimerdtof dyeaseh ordisoideSBE B)mamarsl, amtdeding EGumag.e blair
(ArrershanPharn?vﬁ)ita , \M’{ich is a col or'kln?l sa:bstrate, was added, and, 50
anti bodi es i§1° MRGSH IS AEROMER TGS cIpstIfied B3 B APSTY I TEePMERT-1a M Ber e
sel ected by fgb@eiheah o‘??h&%a%\hﬁ&l _écﬁrh{;ﬁticﬁﬁ MERMHIRH histrAEH b e ad _
anti bodi es selected in the above first screening, the antibodi es 15 which

speci fi cal | yphagnatodepicdl effectiod the mzdinarmenfsrefithe(prdse®-inwgntivh, anvethg disspsey
whi s If? ' and/or disorders to be treated by the medicament of the present invention are
specifically mentioned below. “Amelioration” as used herein means the prevention,
reduction or palliation of a state. Oligopeptides of the present invention and
compositions comprising an oligopeptide may be used to provide revascularization
effect, regeneration promoting effect, cardiovascular regeneration effect, an inductive
20 effect on vascular endothelial cell, and the like, and are useful for the therapy and
amelioration of the symptoms of prevention of chronic obstructive arteriosclerosis,
Buerger’s disease, sever angina pectoris, arteriosclerosis and the like. (Exp. Cell.
Res., 1996, Jan 10, 222(1):189-98). Oligopeptides of the present invention may be
involved in morphogenesis of pancreatic endothelium, and compositions comprising
25 an oligopeptide may be useful for the therapy and amelioration of the symptoms of
diabetes and the like (J. Cell. Biol., 2001, Mar 5;152(5):911-22). The oligopeptides

of the present invention may be involved in formation (regeneration) of liver, and

compositions comprising an oligopeptide may be useful for the therapy and
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follicle were sel ected (second screening). Specifically, the frozen segnent
of the grow ng whisker follicle was placed on a slide glass, and the

hybri doma supernatant selected in the first screening was added thereto,
and the coloring was devel oped with the second anti body. Mre specifically,
the frozen segnent of the grow ng whisker 20 follicle which was prepared by
Cryosdat (Bright) was treated with nethanol at -20C, and was bl ocked Wth
TBST for 1 hour, and then was reacted with the hybri dona supernatant for 1

hour. The sappl i Thi . T t it
FITC. | abol od Bspisrefidy %@?‘I‘%ﬁ ghaver M@ﬂ‘?ﬁ%‘éﬁ%ﬁﬁ@%ﬁ&%’s@%‘d Wi t h
Tris buffer, Conshungd998ySupelB; B50(2):a86-00R Ok aiscptiddd el thbprEst inveitiv@mmagar ned

out 25 under fluorescent microscope. As a result of the second screening, 8
anti bodi es wb¢ B1vebieddp &ymating 98 bapf idaPEsany heredere campesitiPRYCOHISEIE s,

and speci i cgy L?{%cgp:%gﬁ&?%w&ﬁ}ﬁéfﬂl fdr?t#e%he&@?%ﬁd ?w@ﬂ&jag&ghﬁxg‘ggémggﬁs%}ed by

the limting di e reactivit ese was

exam sed by péiddonticSifiatiure)bons tumgorgbensl deficidc ladd okrebporobie (danaged). phase)
or resting (tel ogen) whisker follicle as. a sanple, and usjng slide sanples
of the ski nsBFﬂvﬁlﬂ%s)’fFGP?l“lO@%é@ldBr iQligapentises eﬁﬂwyeaeatlavemgaay% a result,
mMAb27 was obt.al : HIRA i 1 i f act ed
with growi ng“‘&hbpggé’?ﬁ?"% el ?gé"ﬂﬁ*%‘?%i’*f?‘?q %W“ﬁ‘fhé‘%{ ﬁ%@ffﬁrﬁﬂ%ﬁgﬁ% di d
not react w témpresng agoligersktde mal lbeakeful Hinchehhbrapy endiamblicrhtion ofithe ed

nonocl onal anti bod 27..1\aS osited.with Patent and, Bi-o- Re rce Center
o et ook et o e e Ser BT, GioPht Rer Gm a7 oM R
(Chugb, 1- 1234983 hindlamh@MRespiFsakmdassBiol., b6U, 2k ,is&zmshammm Novenber
2, 200l under the 10 deposit nunber of FERM P- 18578 ig.12 (A shows the

result of deokgapeptdesfofttirprasanit ioienadn map bg inxplyadsineryptiyilbist i ng. Each of

the lanes fromleft to ricght shotws t he r.esult\ﬁﬁf th?.danal),ﬁ%is ﬁﬁ]grgheach

protein ext r TOMRIPEFRGSHy AHAGURPCTHPS SPERERTE A RNELRIIAS MY AeAFeN! 5idE el ogen

of back ski ntheppyauBiaffeliBFhtibR of G RIS Gﬁihﬁesﬁﬂédi\é@a%éﬁﬁmn.b}l Phidisry, and

t hen the antlgﬁ%g 15 was detected by using the nonoclonal anti bodg mAb27 of
¢

the present i19R%del 3R5(1 bbbt 1424 Oligapeptadss f thapressnsinyertianymay be i ng

whi sker folljcl i i ' r an

ant dan i noapatih Pl o8t fuld e BIEDL o MBS EB BT A5 "
condi ti on of oligapeptdenby Bt asdfil or tHéertherapy aiid aAelforhtlorSEIShE&ahptloasrofl am de 4

Lo 200 RN e Shiar dystcophy and the fke (Distodhdm. S 1998, Begia8l12):0058). The
oligopeptides of the present invention may be involved in morphogenesis of
gallbladder epithelium, and compositions comprising an oligopeptide may be useful

20 for the therapy and amelioration of the symptoms of gallbladder diseases (Cell.
Tissue. Res., 2000, May; 300(2):331-44). The oligopeptides of the present invention
may be involved in mammary luminal morphogenesis, and compositions comprising
an oligopeptide may be useful for the therapy and amelioration of the symptoms of
mammary diseases (J. Cell. Biol.,, 2001, May 14; 153(4):785-94). Most preferably

25 among these, the oligopeptides of the present invention can be used as a hair growth
promoting agent.

A composition of the present invention comprising an oligopeptide is

administered to a subject in amounts effective to promote morphogenesis. In some
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20 and 1 g/L of SDS. After electrophoresis, the sanple was transferred to
PVDF nmenbrane, and Was incubated in Tris buffer containing 5% skimm]lk
(TBST) for 1 hour. Then, the sanple was reacted with mAb27 (100A of

hybri doma supernatant) for 1 hour, and washed well w th TBS, and was
reacted with peroxidase-I|abeled antirat 1gG (Arersham (dissolved at 1
nmg/ M in TBST) as a second anti body. After 25 washing well, the intensity
of the_reaction of mAb27 was neasured by using ECL kit (Amersham. 80 As

aresult, it was,found that.the nocl gnal tibady .mAb27 of the. present
“nvent i on dePAIRleH Mi¥ compdsitions of B Brsed gy dition Sofmpriiagien shgpnaglidl o an
anagen sanpl imihisgert@td But5ére Wharhbents effedtive 8 pronsdtohigigfovkths Tak Bijectusi ng
hair of adult and Fig. 12 (C) maxilla of 14th day mouse enbryo. The
procedur e i smayhe experiencinghaplowandios abrsk fos haigdessd screeni ng of the

anti bodies in Exa 1. I . | se of
usi ng the nonocl o%g{:&g%l })thcf? rﬁgb%g?ﬁ#%glrdggg%tégﬁm @??ftﬂ‘gg‘% erms was
not stai ned gwdtivii ¥ maginialiaulshbjeatexpéiénatrg hair load or 2 fisk o Hair 1asd epi dermi s
was not stained and §£$yhggir foIIic%e was 1Q,staiqed 23E§a¥hila oft14‘h
day nouse enfHpiISUEg NFEETIEA AP OSHIPHE OMPIISING, anoligapc 01 ihe Rrgsen
denonstr at ed; t: : | : e i tion
R R S LG RIS
anpl e 7: EvaAsa enharf phagna cglrao n evintgntibhgorsdkarn o e
back of |CR nouse, re9 ancy 14 days) was peal ed qQff b incette, and was
ool I eot ed 1 imPARIE PR R Pr it fomtaonipie DlanepetretiStioRd Hort & i was
cut ijpto pi eﬁ%&@%&gl KOS s, tnflyedl Red . THRe 6 lifles¥t3hd prRBtherred to
15ml centri f.ugeltule,ﬁ%s geg}ri)?fjgeg e:}tdbioo%o_pr%lgrln for 1 %ech(;nd. SO ~d
of DNase 20 h2enjlomha ingttiel éeimt of & mengmercing; trepagticidanda nivmomier that & was
honogeni zed. 10blm fgf DH %0 me%% um éﬁs addegl atnd the. m.xture was
centri f uged. “®P8>H GIMBIHLE" HBLRT G N 1 8rglﬁben6?té?:‘]’6inﬂ%ﬁ°éqerand_the
m xture was @fg%im@@hve%b%néMuﬁMwaﬁaw@n&w,ss@emdeﬂdhﬂerpﬁchﬁmgg@m zed

using a tip, A of the suspension was applied onto each 96-wel | plate.
homodimer and heterodimer or trimer, including a homotrimer and a heterotrimer.

15 Generally, however, it is preferable to prepare and administer a pharmaceutical
composition comprising one or more of the above oligopeptides as an active
ingredient by using one or more pharmaceutically acceptable pharmaceutical
additives. A hair growth promoting agent containing one or more of the
aforementioned oligopeptides as an active ingredient can be applied in a form of

20 external preparations such as a cream, a spray, a coating solution, and a patch. The
agent can be administered to a target site directly in a form of an injection. It is
possible to provide the agent in any form suitable for the purpose of use as a hair
growth promoting agent.

For example, the above oligopeptides as an active ingredient may be added to

25 a shampoo or a rinse, or the above oligopeptide can be encapsulated into a liposome
to manufacture a preparation. The composition in the aforementioned forms also
falls within the scope of the present invention. In order to achieve an effective

transdermal absorption of the oligopeptides of the invention through the keratin layer
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25 Onto the suspension in 96 well plates, 50al of each sanple obtained in
Exanpl e 5 O above was added respectively, and the plates were incubated at
37C for 2 days in CQZ incubator. During incubation, PBS was filled in the
gaps between 81 wells for avoiding drying, and the plate was seal ed.
After incubation, 100ul of 8M urea was added. A paper and a nitrocellul ose
menbr ane whi ch have been imersed in TBS were set on Dot blotter (96 well)
produced by Bi oRad. Such equi prent was prepared 5in 3 sets. 10 ~, | was

P01 52 Zof RPN SR IBE o Rl RSk L B ek B RARC s Do

al | epithelinkein Afrkgn. bl otting the sol ut| on i nto nmenbrane by aspl ration,
t he nenbranes were renoved and dried at roomtenperature for 10 m nutes.

The nenbranes wer ASoRis Hidcrlrpes pnsdermpe pepeteptionsar d@nsdermakdgliveryiarg 10 at
room tenper a T b t he
primary antlé)éééﬁk)é%hf%lgg# le%atﬂr)]’ﬁl 3Hﬁnﬁ@§&??ﬁe&@9ﬁ§uﬁgﬂsE%%ﬁ)ﬁg%@nt of

hybri doma wa&,386,651; emm Patdht30). 60833057, UEScRatbarNa 63388, 11 ynd UIS./P2000
di luted, TAK AR A; room tenPer ature for 1 hour. The nenbranes were
washed twi ceNgi ©A 95%@ angk inglyde forgxample, larocppram andblapsocapiam Jesmalives,

anti-rat | gGpp aQ?raga&lgﬁtéﬁ ﬁég;?dneﬁ %&tﬁégffg U%bbbt Nb95106W86, 5@ Beié 4dibh 000

diluted) was reacted a t he nmenbr dnes wer e washed
twice with TBE ifsossteedehvatDestisnch asmethlyh ethyﬂ,qnepylyxsopropynbbu@'a(yun)dlandvas

ut or ac 11 1'm BpeHRdPol et FHHRF e LG oeaREn UL AGCAAIF B dpdee i

| um ngi mage @nﬂtmﬁfahﬁéxﬁ%oim%w dodEB@rmumﬁnem‘ylérﬁﬁoﬁwob%ate%d in

monocl onal ant’i body mAb27 was neasur ed om panel as an index of

i nducti on of UifeRat. MOI #86&,76drmartidwdarhnduronyi- 1 B-diagblens. nOthes knevars derawhl f r om
panel B as an index of total |theI|a ] 25 The ratio of
Phe’ reasur e B bR et P Simie Fotineis h AR R BEreoed by
conputer, angdlitNg 'Q:‘i’cﬂraQ@laﬂfacicﬂ”&ld' %]%b%la@m A ddifbrial dEM] DeR@fatiBpiablial i al
cell was anal yzed. 82 a result of the analysis of 960 sanples in
total, sarrpllegludec@owﬂlaiyn@ldethhmleTWh@ RENE 80,card depithiin omgrenaepanel A is

hi gh t han t he nt_from I g a high
abi1 18y of i nduct 19 PeRrrarT Ry AR bty AR e Rl ot e

anmong such Scviil R BioAk ﬁlasmagfoxh@é&asrh wmemm dfpradnm bypes tHehideme busaref t he
structure of the am no acid sequences of these 65 clones are also shown in

Tabl e I'1. TH©tdigHsdde, @h@rSecqeh@Sr@éﬁsgm@@ STRYF PItmERs gadpastes. 1hepg gher t han

tsggugﬁgzgrg?p ?ﬁwg%sarrp es &1”8?4}3@%%?%0 l%gao%gléld%%n&;ﬂ[ﬂ?e@am d

(SEQ I D NO: Jxa)sorﬁlnomsemmmsggas GeldCyad Bppsdities. Asp Lys (SEQ | D NO: 75) Pro.

Ser u dn Ser s Ala.Gu E DN061 Ser Asn.Gu n Ser Cys
Aa ¥l Aadu ( PSH9gs: ufgjffm@ Sfﬂ%’\&mé&rﬂl ES/@W%?I%ISO A u (SEQ

| D NO: 63) 15,8kt fnlv@ntgrpfoﬁxﬁ‘lab%@rasgyﬁtl@lé’ I@c@ll?‘n&lﬁe‘h PrakRadddrbil 0) Ser Ser
Ala @n Ser Cys Leu @n Asp T 48) Tyr Il'e Au G@n Cys Asp

A n Asp G u acsHpblPagEosd pr c'ﬂ‘aamb IselvvmpTﬁl: terds plizymapgplcalyra@qpta@lm (SEQ I D
NO: 32) organic solvent” refer to a solvent which is capable of having an oligopeptide of the
present invention dispersed or dissolved therein, and of possessing acceptable safety
25 properties (e.g., irritation and sensitization characteristics). Examples of suitable
organic solvents include: propylene glycol, polyethylene glycol (200-600),
polypropylene glycol (425-2025), glycerol, 1,2,4-butanetriol, sorbitol esters, 1,2,6-

hexanetriol, ethanol, isopropanol, butanediol, and mixture thereof.
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The activity of these peptides is about 3 tinmes higher than the peptide of
am no acid 20 sequence Ser Ile GQu A n Ser Cys Asp, fromthe pep? region of
muri ne epi nor phin. Anong the 65 clones, there is a peptide of 7 am no acid
resi dues having an amno acid sequence of Ser-Ile-Q u-Q n-Ser-Cys-Asp.
Therefore, this 7 amno acid residues is considered to be a region
necessary for hair growth pronoting activity. In the 65 clones, Cys residue
is not substituted with another am no acid, and 25 therefore, a Cys residue

comr 15 ng a Cys Aos RRRAEpLER R gl B Rl e SR AR BY A TE e

resi a

sui t abl e congppréxinsaitelPBmg/min Aheligipeplidndimerizb®witiiarposclirkiseageancs wf

G u-A@n-Ser-Cys-Asp (SEQ ID NO:108) 1s relatively highly conserved (i.e.,
conser ved i ndissplyada approxpately RSmgfimio The sefubidityieancks dternyipeddin- Ser - Cys
(SEQ I D No: LS, f ' v [ v ' nes) .
5Im the Exantoutife lichfe Bk ARidAcsBREEH. Bl cafe or fBNEEY B bRty BB 0,
follié6le werge ddiérainatby (A3-2640) &t (egmi)A Waddell, 198 6peht thd easel aiidémener e

obtained in the second screenin s, sho in | e 3, and peptides having
the same abiMEVplug @l‘“qdﬂﬁﬁh’csr?é?"&g‘é‘%I%%’%Qﬂﬁ'ggggyé%onsi dered to be

cont ai ned therei ﬁi{}?dgg 1 L4 i 1 N0
acid residues ma;II ftglg@tsoggzgﬁt e l(ﬁlg?l @g@g@%ﬁ%@%@h%&%ﬁg@@g‘eﬁ gfg%
respective aserosol and epplsd totheckavhsef spBay-ymespropdiant BtadHedtordbeniutodn

nbi ti i ti d 7 X 83 = 17920. .Th ti f 17920 i
CheC 1 Br ary dopmisisian Fxambles oF pions s upfBrrsim ik bt Mg npngedto pe” | "
clongg in thgeBRRBKEhakH MMidRinaREQr SRIR-EBnbrindPe Swel HDIRUN SWEREHti oned

assunption is well consistent with the result of the Exanples of the
present applhysiaedadrongt he rati o of the 15 peptides which is positive in the

SELEE 9 0me | PR SRR T OB, RS AU BB,
hai r - gr owt h JanhaisatdoRtpriziigl anl dn¥o 11 TEACRseBEEeinD b 12 A 2ferSb BRBEAAE SEQ 1D
NO 111) SIEQACD (SEQ I D NO:112) SIEQSCR (SEQ I D NO:113) SIEQFCH (SEQ I D
NO 1 |14) SFDestivr(thepreventivn arrsliefzd dgares@pwetre fomhrprotadion S tegkin. ( SEQ | D
NO: 121‘; ) A wide variety of suitable emollients are known and may be used herein.
Another type of product that may be formulated from a composition
comprising an oligopeptide is a cream and a lotion. Lotions and creams can be
formulated as emulsions as well as solutions.
Yet another type of product that may be formulated from a composition of the
20 present invention is an ointment. An ointment may comprise a simple base of animal
or vegetable oils or semi-solid hydrocarbons (oleaginous). Ointments may also
comprise absorption ointment bases which absorb water to form emulsions.
Ointments carriers may also be water soluble.
Another type of formulation is an emulsion. Emulsifiers may be nonionic,
25 anionic or cationic and examples of emulsifiers are described in, for example, U.S.
Patent Nos. 3,755,560 and 4,421,769.

Single emulsions for topical preparations, such as lotions and creams, of the

oil-in-water type and water-in-oil type are well-known in the art. Multiphase
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SFEQSCR (SEQ I D NO: 118) SFEQFCH (SEQ I D NO:119) 84 Exanple 9: Altered

ol i gopepti des A igopeptides (A, (B), (€ and (D) represented by the

foll owi ng am no acid sequences were synt hesi zed by solid phase nethod using
Fnoc. A Ser-lle-G u-An-Cys-Ser-Asp-An-Asp-Gu (SEQ I D NO: 120) S B.

Ser-1le-du-Cys-An-Ser-Asp-An-Asp-GAu (SEQ I D NO: 121 ) C.

Ser-lle-Cys-Au-An-Ser-Asp-An-Asp-Gu (SEQ I D NO: 122) D.

Ser-1le-3 u-Cys-An-Ser-Asp-An (SEQ 117 NO: 83) The synt hesi zed
01 2opept ] ARSISER i BBGRC AR AP AN0G (GHCale 48 RIRLELET de

hexane, trade nane I erce

dl nmer .

Speci fical | )disdldibedsﬁéﬁékmpls 1mseladta&d~m|41;25as:1®6rmnpm ehmmbﬁs argalsb weéfupns of
this cross-1inking (g_g The obtai ned reaction m xture contained not only

honodi ner oIng@ﬁécﬁi #

inigygtion P e psPRSAEIN VIt BB SPMPESE an QiR fvater-in-

ol gopept i ot QRE Fjd Ry HOHR viggotd ol BiplEh 3. PRch{ o 3500764

Ser-15e-Q u- G n- QysotbarenAdgiof SE@]I 1Ith£)to@)cai/\mmpasstaﬂlslma aticrecgnadisiamount t o

prepare heter od| ol | The obt ai eaction m xt
not only a R ToREKa Fg%ﬁbﬁﬁtaé °°BIRPS%S1‘2 r‘?’Bﬂ'ﬁfr?e/P QLT

&

e cont ai ned

GtHRI2RS whi ch

a_cross-| i nkidg BERN5WRmDeaLA: sfiRphe B, #O1R BYRIRE ARfl: Sbvasnaaly des (A),
(B) and (C) was purified by a high 20 performance |iquid chromatography

(HPLC), and al¢ohngdropmaidut 1% toyabbiir 30% nflpdliesyettipdenet soebi pmrmeno-fatty a8 or

nor e.

10 from about 7% to about 20% water.

(commercially available under the trade name TWEENS) or other nonionics; and

Liposomal formulations are also useful for the compositions comprising an

oligopeptide of the present invention. Such compositions can be prepared by

combining a composition comprising an oligopeptide of the present invention with a

phospholipid, such as dipalmitoylphosphatidyl choline, cholesterol and water

15 according to known methods. Epidermal lipids.of suitable composition for forming

20

25

liposomes may be substituted for the phospholiipid. The liposome preparation is then
incorporated into one of the above topical formulations (for example, a gel or an oil-
in-water emulsion) in order to produce the liposome formulation. Other compositions
and pharmaceutical uses of topically applied liposomes are described in, for example,
Mezei (1985) Topics in Pharmaceutical Sciences, Breimer et al., eds., Elsevier
Science, New York, N.Y., pp.345-358.

The dose of a composition comprising an oligopeptide of the present
invention can be selected suitably depending on the purpose of application, the form
of the agent, a kind of the active ingredient and the like. For example, it is possible to
determine a dose by referring to the dose specifically shown in the Examples of the
present specification. For example, the dose of the active ingredient of a
composition, that is, of an oligopeptide of the present invention, per day per adult is

generally within the range of about 1ug/kg/day to about 10mg /kg/day, in some
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The conditions of HPLC are nentioned bel ow. Colum: ODS-UG3 (Mnoneric ODS,
Nomura Kagaku), 1.0 mmin inside dianeter, 100 mmin | ength 25 Measurenent:
roomtenperature (25C) Detection: UV 214 nm 280 nm El uting sol vent:

gradi ent of solvent A and solvent B (solvent A: 0.1 trifluoroacetic acid;
solvent B: 90% acetonitrile/0.1 %¢trifluoroacetic acid, |inear 85
concentration gradient from5 mnutes after (solvent B: 0% to 55 m nutes
(solvent B: SS% Flowrate: 7S m/m Retention ti rre of oligopeptides 21.S2

m nut e d SR ) m %ﬁ?@i lEééf%l}H’ air

gr O\I/Jvt hspﬁolrmrrtgf%\m gsgta?@ft[m gékgglla?gged ol |)g pti des Tﬁe skrn tiﬁg)sugfé%@of
maxilla of I Ggkgidag t¢ piroalgﬁaﬁhﬁfg /ldgldnayrs&:thma:ﬂnqﬂési eML?dObyg/kg/dayemszcbopt c10 <
m cr oscope, Si re res r ecov rom
mice. S pi oS0 Rilie B AT 93sris ablkst Ay A ght
(for test ol ﬂ@ﬁwﬁgﬁﬁﬁ‘?@hg/ﬁﬁid@? 5%%%3132 @@%ﬁay,%gg%@&gn%);@%g@%eonl 1

nucl epore nenbrane (‘pore drane

S'tmh & way tﬁ@ﬂg/k@léa)oﬁﬂsg/&g/dantﬁﬁugécf gﬂ;ayob@(bxgﬂcl\;;é@)t, H60ggkplay W t h t

st er eoscopi ¢, Cr.0SGo m £ um cont ai ni n
% BSA wgs %\@Qﬂ%ké‘g )Psé\%"rwé‘f 5’2%}%}6 éﬁol‘&}}é’é}ﬁﬁ (fozé‘ﬁa‘egg‘,alygopeptl de |%
a sol vent (PBﬁ)él daa,dd@disoopgkg/wallnsehep@mrﬂﬁéd mﬁpeiZ%ngt@ gweovel |,

and solvent (P was added in sanme amount to the other well as a

control . Thetgke/gs b&&oﬂa/ég/@ynﬁqwkgé@w POMmedeapilay, dmpdegidays dengheg/daye t est

Che soruti ons P ag v EBRENEy b RE R b AORAE AP RHARD AR NNC Gy s

pi eca® of - ti Spkgkalcarndenvgkgday, with the Gow@irangdgnd upiper ﬂaﬂ@é\bah%w&ts@npl e
buffer (SDS 0.02g/m ., glycerol 0.2g/m, pH6.8), and dissolved by ultrasonic
treat ment. TWQ léf‘é‘ﬁ?‘i“bf- menbrane was also treated simlarly. The solution

obt ai ned by such lib&atdrent was subjected to el ectrophoresis (3SmA, 1.5
hour) in SDS- PAGE&Pacry}r'—a de 4-20%),

The present invention encompasses antibodies that specifically bind an
oligopeptide of the present invention wherein said antibodies may be useful for the

15 detection, quantitative determination, separation or purification of the oligopeptide by
means known to those of skill in the art. Polyclonal antibodies and monoclonal
antibodies, and fragments thereof, that specifically bind an oligopeptide of the present
invention are encompassed within the present invention and can be made by
conventional methods.

20 The present invention also encompasses monoclonal antibodies that
specifically recognize, that is, that specifically bind, an antigen of about 220 kDa
present in epithelial new follicles which is specifically expressed during the growth
period of an imago or the developing period of a fetus. Such a monoclonal antibody
can be used to assay for hair growth promoting activity of an oligopeptide of the

25 present invention as described herein in the examples.

An example of such monoclonal antibodies is monoclonal antibody mAb27
which is described herein in the Examples. The hybridoma which produced

monoclonal antibody mAb27 was deposited with Patent and Bio-Resource Center of
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25 and transferred to PVDF nenbrane, and incubated in Tris buffer
containing S% skimmlk (TBST) for 1 hour. The nenbrane was reacted with
mAb 27 (10~-Cg/m in TBST) obtained in Exanple 2 for 1 hour, and was washed
well with TBS. Then, peroxidase |abeled anti-rat 1gG (Anersham) ( 1 / 1000
di luted in TBST) was reacted as 86 t he second anti body, and the nenbrane
was washed well with TBS. The intensity of the reaction of mAb 27 was

exam ned using ECL kit (Anersham. The obtained results are shown in Fig.4

d Fig.S The,.: ' ' ' ] f - Fi f.ol | . 5
o o 3y BSEAR S 0TS P e
NO: 120) SecoHékabhionthothd, TsGlowbarshi, Ibivakickdn, 0apanpbh November 2, 2001 under the

Ser-11e-d u-Cys-d n-Ser =Asp-d n-As7o-G u (B) (SEQ ID NO:121) Fourth from
|l eft: Cont rodennﬁlﬁpnmbﬁmﬁﬁf'ﬁml’-%? /8.1 e- Cys-d u- A n-Ser-Asp-d n-Asp-d u (C)

(SEQ 1D NO: 122) 18, Sj.xt h fr , : i: rom

results of Fig. 4,9?‘??{5)'(%&% té@({ﬁx '?1 %éed Pft\frfg {eg%%??%dlgﬁdéﬁg f‘e?)?é]rﬂﬁ %ﬁ%s rl)(’)é% le
left Bere stamibgdiesabaelltabendnacidaal antibbdies eubaish eficvnipgalsea fichgientsof kiene from
the left respectively. These results denpnstrate that the test

ol i gopept i de¥nt{oRfly. According tg the present pyentiom Ahgre &y Rigk Hed  SragMeRPAct i vity.

The test ol i ggapen ﬁggﬁti%ahge‘m& Eﬁé&ﬁi&flég%)%gﬁzg% ﬁ'x(eA tigﬂ{d&ﬁﬁ%g Figi3ba f rom

left: a m xture obtaine y mxing oll pepti de (B)
after treat i pgsdanhanthe2pitiBdmbnelv ffoldinleb.eThe fragmentaif tha mitibady ioprefeedtly aa

i xt bt ajned by .treat | | i tide, (A i tide (B) aft
i no-t nom MGG SREBRY Bt 15 CRBRRIRATe BTk S gaB e oo (D) AT
Ser - hpe- G u- Cys- Ga@ﬁf;h&ﬁ@y%@;;&%ﬁ% e fRdNAeRBor itAMoBHLUNR Witk am no

acids at the Ctermnus of ( renoved). Sixth fromleft : Control 87
protease such as pepsin or papain and are antibody fragments produced by the

digestion thereof at the sites which are before and after a disulfide bond existing
between two H chains in a hinge region. The term “fragment of antibody” used in the
present specification shall also include protein which contains an antigen-bonded site
15 derived from a gene encoding said antibody.
For example, when IgG1 is treated with papain, cleavage takes place at the
upper stream of the disulfide bond existing between the two H chains of the hinge
region to give two homologous antibody fragments where L chain comprising VL (L
chain variable region) and CL (L chain constant region) and H chain fragment
20 comprising VH (H chain variable region) and CHy1 (y1 region in H chain constant
region) are bonded by a disulfide bond at the C terminal region. Each of those two
homologous antibody fragments is called Fab’. Further, when IgG is treated with
pepsin, cleavage takes place at the downstream of the disulfide bond existing between
the two H chains in the hinge region to give antibody fragments which are somewhat
25 bigger than that where the above two Fab’ are connected in a hinge region. This
antibody fragment is called F(ab’),.
An antibody of the present invention may be used as an immobilized

antibody, that is, immobilized on an insoluble carrier such as solid carrier, or may be
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As is understood fromthe results of Fig.S, simlar activities were
observed in the m xture obtained by m xing oligopeptide (A and

ol i gopeptide (B) after treating them and the m xture obtained by treating
ol i gopeptide (A and oligopeptide (B) after m xing them Therefore, it was
denonstrated that heterodi ner oligopeptide had 5 also a hair growth
pronoting activity. It was al so found that oligopeptide (D) with 2 am no
acids at Ctermnal being deleted had a hair growh pronoting activity.

ol | gopept i delied 78 3Py RRRRLY BE8UARNEL Rblis SRR AT  ser 11'e ar
G u Ser Oys AmROGISEEA ATHNGy bid JabSied ahlibods! ate GlithirAlhe sEise dithe hGEGL! D NO: 112)

Ser Ile Au dn Ser Cys Arg (SEQ ID NO:113) Ser Ile Au @ n Phe Cys H's
(SEQ | D NO: 1'¥Fntof. Ser Phe Asp G n Ser Cys Asp (SEQ I D NO 115) Ser Phe Gu

A u Ser Cys Asp ( > ; : . P . D NO: 117)
Ser Phe u An Sﬁ%@%ﬁ%@gwd%ﬁ?&t%@y%gs@h@o@%n@ %néﬁgg s Hs
(SEQ D NO: 1ihSpluBl2 casrseroy\phgsiogisids@ption)hdmical bondorathe tike.aSudhsan wer e

synt hesi zed as in _Exanple 9, and were eval yated as to hair-growh pronoting
activity in tRHEO Jied gritpody may hen@eddgwét.ecw,éwa@gawﬁ determigatianyi ty s
observed. Th LS ol e i ; Of 4

Ser 11 o u- PateBion of pAARRHLE ki (e R ONERDPFUCOFROARER Rrentionar (seq
ID NOS) or Seantides-o€pbouti2(0 &Da-pBescntinEp{tBEQR] nBwNotligles)wmmtaned inreesagtple

posi tion of s, altered,  sho a hair growth prompting activity. Each
ani no acid i@A?&h%ssléalbg&t}?egf&n%\%\ﬁﬁg?lg%orbzgl %’ﬂ’&&%’ﬂﬁ%@d pﬂest‘ﬁéh%ase of

Ser - libe- G u- FsHubRI cafist Attich &R befisadRIrSmnidbRliAeBh iod theintibb®) Melude (AC d
sequence Ser Asn Qu Pro Cys Ser Asp An Ay Ay (SEQ ID NJ:24) is ‘obtained

by substi t ut ¢angain¢rehaying a@ innegi volnmagsichrad phite test e itwhel or beads,Hallplier de of

am no acid sequence of, ..Sek- 11 e-du-G.n-Cys 38 er.- S | D NO:..4), and
TU e eonei GPIRRR R0 REHKe, 6RO S e LR R otk e Sty
hai r growt h plaaetindigdiag bbMktyyene @&sih, polytarbonst rediv\dilidone kéien OF K§RAL

specification. 5 Exanple 12: Preparatiaon of nodified oligopeptides An
ol i gopept i deresi@ppleslasand; () apprsofublle earfiergsadiforafhity cyematageaphyagich as

synt hesi zed i i . .
Sor- 1Pe: G u- QWA o) A A S G ity amids e eapiey 9Py
Then, the sybdsbésarzier] polysgograsctbcandesr, pelgeingtialblidl basedrcasder| palkaimoagent

(bi smal ei m de,10 hexane, trade nanme, BVH, produced by Pierce) according to
the i nstruct33hBasse cpimies oppeyeus s1lipakbased SYBFE. The reactions were carried

out in various raji ] j j . =14 ki :
Figs. 1A 10C shone e eGP hcBRARRIN BRI Mbelod 3l PBRSHMd RGO | o
of the ol i gopehhilstelainahtibhédy noragds ukedfor deteaiymmor quanhtaget dgtemmipatioroof col umm

(Ame 58ham Ph%rtlrégrcl: i(i‘?‘e’., a%ua%%rg(ejx? &I' :Mo%te Eﬁd lglga grcc-::sgritznll :é}())iihelial new follicles)
contained in a sample (such as hair, follicles or an extract thereof). There is no
particular limitation for the labeling substance used in the present invention, so far as
its existence can be detected by bonding to an antigody by means of physical
bonding, chemical bonding or the like. Examples of the labeling substance are

25 enzyme, fluorescent substance, chemiluminescent substance, biotin, avidin or
radioactive isotope. Specific examples include enzyme such as peroxidase, alkaline
phosphatase, 3-D-galactosidase, glucose oxidase, glucose-6-phosphate

dehydrogenase, alcohol dehydrogenase, malic acid dehydrogenase, penicillinase,
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15 250mM NaCL, 20nmM Na- phosphate buffer (pH7.2) was used as a devel opi ng
solution). The upper diagram (A) in Fig.1l0 shows the result obtained by
reacting the oligopeptide with bismaleimde in a ratio of 7:3 and
separating with [iquid chromat ography (Amersham Pharmacia, Smart system.
Peak (a) represents a 20 peptide diner, and peak (b) represents a peptide
di mer having a reactive maleirr~ide. Peak (a) corresponds to the tinme when
1.2 mM was eluted, and peak (b) corresponds to the tine when 1.4 m was

el uted. The 69&94@396%1@50@%@?@ lrebd] mc(i}eme%aééaﬁcﬁcﬁﬁl@legtepa%aﬂﬁtﬁ@ic@%(

reacting the ol | gbpep bismaleimde in a tatio of 2
represents asxmephcejmcmamﬂupre%elm rotipeaianits) phyepbidis riteinarapepirtidmerdi mer

h t .d h t
he pepti o AR, JHE A ORIt a AT Gt i THA SBEr o BHPRPS 108 of ger

amount than 34wy O‘thm@@r mI”Bfotlﬁaﬁvndﬁgand Jﬁéﬁnitﬁ‘ﬁ'ﬁéscgﬁt%%ﬁﬁﬂ&c)Witﬂré:gagd| O
shows the result of the sanple obtained by addi ng an non- nodi f

ol i gopept i detoSemethpd f@ honding-aJebelDessupsipndd tn-anapti@dy, kmmmﬁmds(sutthm

o1 1 Gopept i do® BLERIRFSie B2 TSR R b5§'w§§ﬂ SHREPEANE vner e

Peak (b) decp@rifsacidehelft@kndyle ngedr eases, i's understood that a part of
(c) which was added is reacted with (b) to forma di mer (a). Exanple 13:

Eval uation of hai Hexss eaghipfghorediciseionectnd fluogessent substanes inablgspegnerates ( 1 )
Preparation %{;eq‘[f%gé ?gﬁ?lgé\kl{ &%He&hh@'@&ch]og eQzeiaﬂé’%%h%?neQ@m gﬁ]bclta@é piotin

r epr esent ed am no aci y soli

phaseomet hodandsividin Egrmmbddﬁtergenaafetzedetedtdﬂﬂs sigadloyiekangédhéefas, 4 he
unnodi fied oligopeptides). (A) Ser-1le-Ad u-d n-Ser-Cys-Asp-d n-Asp-d u (SEQ
| D NO: 142) (fstcatghle Fqgealeﬁ gengretedas a [sult A€ Fraetion With ong ar meEPhey No: 123) 15

The synt hesi i
(bi smal ei m d&%ﬁtgﬁg tra%gﬁ%g%t SE%?%EQZE}@%Q I er%g1 Stgd(t:égigrlﬁlg%sg o the
i nstructi onsami deﬂmdlrxgnm@salmmhomg)ramsmmngﬂdhs@nzmlcsmnvinyeeuoicﬁdnemc
ol i gopepti de ) reacted with a c¢ross-1inking t DSG (disuccjni mdyl
glutarate). ‘Bé‘i%ﬁé’ arpsgent rB?F“B‘bI‘%‘%‘B%‘FCSC?‘H@Wg@g%‘fﬁwnﬁHEP od),
crosgsl i nki ngh,RY8 SibsHats BRI WBSth ica@Cdf RO 139 udld 1P b REL §¥idin or

enzyme- bound avidin is react therewith. If necessary, various coloring substances

may be used depending upon the said substrate.

Hybridoma producing a monoclonal antibody

The present invention also provides a hybridoma which produces a
20 monoclonal antibody that specifically recognizes an antigen of about 220 kDa present
in epithelial new follicles as described herein. The monoclonal antibody of the
present invention may be produced by using said hybridoma.
A process for the preparation of a hybridoma producing a monoclonal
antibody of the present invention which specifically recognizes an antigen of about
25 220 kDa present in the epithelial new follicles, is described below.
First, a mammal is immunized using an immunogen such as protein extracted
from hair collected from the skin of the growth period and/or follicles of whiskers of

the growth period, whereby antibody-producing cells are prepared in the body of the
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(2) Evaluation of hair growh pronoting activity The skin tissues of
maxilla of 1CR mce (pregnancy 12 days) were collected by stereoscopic

m croscope, and left and right sides were respectively recovered from25 5
m ce. 5 pieces of each of the thus collected left (for control) and right
(for test oligopeptides) skins from5 mce were respectively placed on 1
nucl epore nmenbrane (pore dianmeter 8 ~.m dianeter |3mm), and were set in
such a way that the outside upturns by observing the sanples with

st er eoscopi e} 5 : Wg\/g um

cont ai ni ng %%E%%A %ﬁggggéed tst)H o m%%aéggﬁﬁgh&mgptheél sh. H‘%ﬁ}éﬁfﬁég{re@k

ol i gopept i deexiampiesgeherelly ircRBS)mowss, mtdatlle] rabhlt;‘gqaahncbsimep;mreﬁetabb)n of 20p, M
to one well, and sol vent PBS% r@g{s ﬁ&dﬂﬁg in th amount to_the ot her
wel | as a cdREFUS SuohRs PFangral drIF atF i'fla ojepts efdat: € zed in

the above ( gk the WBLS: 4S HEb1RS of AP AV LS iRl BIRPBRE bRfS, 2 IFBAM BRARIANe having

skin tissues thereon was | aunched on tRe solution in 10 15 t he above wel | s,
and was i ncubatBld6atraipya CBHIde staid aarsS)[Sstpiig apNZB striinone CRALNCeCcover ed

0 207 m . provEy MARnEdaRbBL speS PRt oK del A el oty

nmenbr ane wasmpdisMalof @Rt AtheStriinl igebtiblishe® abBk Wimedt tﬁ@gﬁﬁﬂﬁdoxwf Bybifdosha.
treat nent was subjected to el ectrophoresis (35m, 1 our) in SDS-PAGE

(acryl ami de 4- 209 theprgsent dnvehtien.guote PNPFteddiont haiecollpsted frrmthaskin oh Tri s

buf f S d
D e St AP B PR B T et o BB B B oo
washed wel | the ihmuBESgenT Paiy mperiakiep b usadle lagdmaninbgém ko Fg@s (rAvataikodn

(1/1000 diluted in TBST{)z was reacted as the second antibqody, and the
menbr ane wasnigehetrhaut L2QkPa present i the sppthebiadiney fglliclesavhigpispeeagniged b 27

was exam neq) ﬁEP‘Q’OF‘g"“Hﬂt“UE%’;&‘?‘ﬂQ? ﬁﬂmﬁvgn‘f‘iﬁ lts obtained are shown in

Fig.l 1. The-tes I gopept | l'ane of Fig. | | are as follows. 20
25 First from | efBefotdnmmirfizatdnpihe gapembpaembaipe Sexaindith mmijlueiﬁt foBVH

nodi fied ol i gopept (A Thlrdfromleft |fied Iigo |de(B
Fourth from%i8 Itcmaj%@l%ainﬁrm%ﬁ JoramissRt t%]%& bt welhis St eimee t BB  he

resukts of FE f | ef t
T Ny

third | ane foibmwater type embisior dipbseue, @lurmopmmydctas()e gaésqnbmatadylalayt These
results dermnettale Lal L% IBY LGia k SRRSR LBSe) Heech Nl e LRI P
Propionibacterium acnes, etc. and somatic component such as trehalose dicholate
(TDM); lipopolysaccharide (LPS) which is an endotoxin of Gram negative bacteria
20 and lipid A fraction; B-glucan (polysaccharide); muramyl dipeptide (MDP); bestatin;
synthetic compound such as levamisole; protein or peptidic substance derived from
biocomponents such as thymus hormone, liquid factor of thymus hormone and
taftsin; and a mixture thereof (such as complete Freund adjuvant). Such an adjuvant
is effective for augmentation or suppression of immune response depending upon
25 administration route, dose, administration period, and the like. In addition, depending
upon the type of the adjuvant, difference is found in the production of antibody in
blood to antigen, induction of cellular immunity, class of immunoglobulin, and the

like. Therefore, it is preferred to suitably choose the adjuvant depending upon the
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especially a higher hair growth pronoting activity than that of the
correspondi ng unnodi fi ed ol i gopeptide. Mireover, by using the oligopeptides
having an altered am no acid sequence and various cross-linking agents, the
hair growmh pronmoting activity was evaluated in the sane manner as in the
above. As a result, it was denonstrated that all of the nodified

ol i gopepti des which were obtai ned by nodifying

Ser-11le-d u-dn- Ser-Q/s Asp-Ad n-Asp-Q u; Ser-lle

/?S; g ﬁ V(\;II PhaSl;ﬁJé él?em g%ﬁg% BI’ ipelltil‘%@%lﬁrgﬁglt}fn&{ ulr;{gl?% ane%ﬁ/é?er ; Q/S

bi smal ei m dearet hane (BMOE) , showed a hair growth pronpting activity.
Exanpl e 14: Preparatiaon of oligopeptijdes. An oligopeptide represent ed by the
fol | owi ng ani no a@?'ﬂ“@éﬁ@érﬂfé%@?mlalewd@“ﬁa%r ing &0 mephods kogwmbyy

(conprising tgpga mkﬁﬁméhe; 591 PHY e *ﬁ’%’ept Iﬁ ﬁxgér@g%@éa@d o %%drﬁjmw@tﬁ met hod

usi ng Fnoc. I ed ol i red to herein as 7"
havi n§ a nocﬁubcmaﬂeoosiybmu’acmanemuany mhavéﬁom@yrdrmusapehtmhellyatﬁmee mequﬁence was

prepared. The synt hesi tldes i ed b a _hi erfor mance
i quid chronrﬁfwﬁcaspWY§ %ﬁg%g e P and e 59&@6 ‘ebgﬁ dt hat
the purity %%lmrﬁﬂx{geéhemeqs aﬁ}sp&aegl&eg@ﬂéd péco}ﬂgqc%e afiin® kP6LEk Rl OW.

Col um: ODS-UG3 (Monofreric ODS,” Nonmura®”Kagaku), 1.0 mmin 1nside dianeter,
100 mm i n | ehdmmiguation o€ amigen is mpmtbélmnmdmuefqr%@ralztﬁnmfmmmﬁm uv 214

BT 0 T 8 ey B8 SOl Mo 1 PO e R v
trif |1@|or oacekédks et teeltd M8Half¥year from the first immunization.

After immunization, blood is collected from the mammal and the obtained
blood is assayed for the presence of a hair follicle-binding activity to confirm the
production of antibody against the follicles in the body of the mammal. The methods
for the assay include known methods such as enzyme-linked immunosorbent assay

15 (ELISA), radioimmunoassay (RIA) and fluorescent antibody method

After confirming the production of follicle-binding antibody, a boost
(additional injection of immunogen) can be carried out so that the immunocyte
capable of producing a specific antibody is made into a state suitable for cell fusion.
Although there is no particular limitation for the amount of the immunogen to be

20 administered in the boost, it is preferred to be about 4- to 5-fold of the initially
immunized amount. Usually, a boost may be carried out using an emulsion of
immunogen and incomplete Freund adjuvant. Route for the administration may be
appropriately selected from subcutaneous, intracutaneous, intravenous,
intraperitoneal administrations or the like.

25 After the final immunization, spleen cells are excised from the immunized
mammal and subjected to a cell fusion with a cell strain derived from myeloma. In
the cell fusion, it is preferred to use a cell strain having a high proliferation potency

and it is preferred that a cell strain derived from myeloma has a compatibility to the
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concentration gradient from5 mnutes after (solvent B: 0% to 55 m nutes
(solvent B: 5599 Flowrate: 75 m/m Retention tine of oligopeptides: 5
Ser-1le-d u-d n-Ser-Cys-Asp-A n-Asp-d u: 21.52 mnutes (diner), 20.59

m nutes (nononer) b7; 29.89 mnutes (nononer), 32.85 mnutes (diner) The
above- prepared ol i gopepti des were dissolved in phosphate buffered saline
(PBS) in 0.3 ng/mM, and the sane anount of 100% et hanol Was added to this
solution 10 to prepare 50% et hanol / PBS sol ution (0 I5rrg/nt) The

i et hyl SeRERA o yBTARIE B 4 GBSt (rved PRamees ol Boprhar

concentrat i Ofra3dderveR-florh n (Yenﬁnal @Bﬁgﬁseq{télg@é)?ﬂﬂ a3 366U ?B @83 @?ﬂ‘/@ AQ4PBS

and the m xture was reacted overnight at 4C this solution,
PBS and a soFQtli, Sh94/6, XX&BEI. hd’3wyﬂt/cbe4ng4ai |adétfd:1§£eol ved in 15 PBS at 5 rrt SO

to gi fi t of 5my/ m dd d
2558 bri doed ol | GEaBITIER] b PRrELaut Ly BesFE Eng W i R b g ©
nonongr to Wak&hplas 6f @8 Sell fu%ijaetﬁs@t}tclm Mymyle%gw@&llmaﬁodilarmétho@t a

final concentration of 0.3 . The retention tine rs 33.01 nm nutes by
HPLC as per f ¢tingdendaterus; @meéhqdu USing Qi¢<§'@¢ ewreentalfov generel casthads) sesol ut i on
was prepared in ang with th d n of the
reagents exc‘éﬁ%{ %@r g@?r‘t)&r é uarléy Pawo Lpagngpg% §8 A

sol ution of HmosLmadomked ol i gopept i de was al so added with the sarre
vol une of ethanol_to prepare a 50% et hanol ~PBS sol ution at the final
concentration of 'ﬁhel‘i?ﬁ‘w‘ﬁg fused cellsgnay be predideratsdibyseagitiogekogyen ndthelaftor t he

eval ygt i on OIE &rd%'ﬁ{] 1R's01LRlh ag ﬁa%ﬁdlg‘é%o}ﬁlthé'bﬁf& b?@ty%?t}?e[}ﬂof&%%ﬁp' e 16.

Exanple 15: |on or TRarr gro ng ac Vi vo met hod
C3H and CS?Bh{tﬁodyce are known to have sustained tel ogen for about 50 days

fromthe 45th day_afte birth to aroynd the 95th da eir hajir cycle
is 93 easily j u%@‘égégénéﬁt‘?m RIRAYEC O&H'k‘?hfg ? ¥° B‘ng 85Di nk i n
tel ogen to grayeRls zﬁh Hab(,rbré’t'ﬁ eth%d ﬁﬁﬁwﬁ‘ﬂ{tlﬁ\‘cﬂ qﬂ%h@%e%ﬂxﬂ@ﬁtuﬁ{ anot

the adm nistration th o I gopept es o e present 1 nvention pronotes the
transition feebstiaml ctfget&rdsmsa;ﬂmgdrmtl\h/amg(aalarsb]ectimuthetabllmgof the fusedecllSeven

Week old (48 to 50- engl .CR7BL/ 6.5 njce were purchased.and hair
o o8 back RaBtsanagote it hag ARG ROy AL ST ] AT 8l | oer <
for an| mal s &theal helv thicldd] Hi'ﬁcﬁn% Qt‘ih%kbﬂhe éﬂ%&d‘}%zﬁ}%é as‘.%%{}‘;eld%)"’ﬁﬁetﬁeﬁlf' r med

to be in telogen fromthe skin co The ol i gopépti‘de soluti on prepared
above was appich esiELESALiRIA mdcﬁuqrcsceatcﬂmtlgodwmetmdoe the shane wapdasSndlzoss i n a

Kk th t 8t h .d t f the. test. Th
aopli cat | on TEDHRE Alserdyobihe SBhlimatiay by PECHEEOL ARG Retist ol popt i do
(I'le-Lys) angmphi¢ipedtd high £e@siﬂwit5’elEMS)A prrg{@h@al N- termnal is biotinylated

were m xed, and then added with the crosslinking agent to prepare a control

sol uPon. Plural @erianges usedsehemay he pamsisd ont/eyimetodgikaewn i e ag. kbek by
naked eye fqf Gy fdPEtogglgﬁgésle onﬁt ﬁnﬁgﬁ%lﬂ{tf’t‘ﬂqﬁetﬁwraesoﬁea%ﬁf;ﬂ; pﬁe%aﬁhé atio of

hair restoration area al'r shaved area same tine,
phot ogr aphs liker Betalsenf emtiyropgfamm lang highasproduebitay,climitng dilatiboidetod. At

first, the foll vvlngs gi ven depending on a rati reas ere
the skin couspreg %‘fﬁ%ﬁnﬂmsgtekt qung Rl E0TR ey éaedaﬁe@ao biginsBos - 1,
20-40% : 2, b‘ﬁ:eﬁq{){glon 3’! ls%Qetnge/B th%hse@%‘tl%{qg%he cells e @ifrdal theaRip4e SCoOres
in each group was det’erm ne alr growh score. The 20 naxi num val ue
of tA%® hair stpgewf thesdameg.oln swbla vy iips pesitdOtd nalkyactecbd fishd cglbstenms
which produces an antibody having a desired binding ability.
By culturing the monoclonal antibody producing cell strain selected as

mentioned above in a large scale, a monoclonal antibody specific to follicles can be
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for judgnent, and the maxi mum val ue of hair growth score was 100 because
the judgnent was nade by two persons. In the group wherein the S-S bridged
ol i gopepti de (containing nonomer to which a cross-1inking agent was bound,
as well as dinmer) and biotynal ated ol i gopepti de was applied, the transition
to anagen was 7 25 days or nore earlier than the control group, and the
hair restoration was pronoted at any tine until the hair grew and restored
al nost conpletely. In the group wherein the biotinylated oligopeptide was
applied, the_hair r.estoration S pr ted until about 30 s fromthe
2Fort “of ¢ herpaufedi8 HiEh Atele WiRRReROR Bhe Fke st brine At moasineT o
S-S bridged gitfbéRy-plotRicifRSdtliistrany iBcIaBOM Vil dladd SWis cRlt@ith. An Stanil1O¥N by
these results, the oligopeptide represented by the am no acid sequence

Ser - 1| e- G u- edarges@yie ingpe Qilinrmggs amethagswhere fusgd oatlhangintraperitogealdy i vity.
5 Exanpl e 16; .Eyal.uati on of hair..qgr.owt r onot.i .activity using.the

monoc| onal aﬁ'ﬂ‘?%e?d?%@a?lﬁgi bor%rgéﬁ:?at‘a RV %g&ﬂ?ggéwrr?dfl?eggﬂé@j?ﬁl%gxi Il a of
| CR nmisce ( pr &@psy) @yat ILabdidptinal \Wedites C M 1heGh drddn1GiHAE SRSEORIIIS afd dlAfedne, and
| eft and right sides were respectively recovered from5 mce. 5 pieces of
each of the &medivabandan aibody is groduced dmthegngdivmd ri ght (for test 10

ol i gopepti des) ski f l | . e | epor e
menbr ane (pore di gﬁ% 8&8@@%&%&?&@@8@3@%&%&@ glienftge @Jerﬁﬂ:ldrjlﬁés}ﬁc ¥ a way
that the outsiddeningliduspsy obyainddsss &lafg-dchke catotihg sr Roinhsuptmarastaifiof the

m cr oscope. 5Q0A of Dal beccqo's MEM Ham F12 nedi um cont ai ni ng 1% BSA was
added to 2 weiliuge pedbim femethods known i thgaft. dior heRusticadon, anAPRIGPYS: ( PBS)
was ded in ! SAPELAL i = . vent
(PBS?GWas adc e l|h§1t?dtnhe sagrrg ag%u%ahgéet% ﬁreoq(})ﬂtt%%ra E%%{P&ggs‘gﬂr%%?\t{ag{)a?w"rhe S-S
bri dged ol i gapmphiudesylfatpiracnatior, REGafiact®nbbianypihmnobfaaieedicas atdithet est

ol i gopepti de., Each nenbrane havi in tissues thereqn was | aunched on the
solution in lfFe’“%B?/Bg%e%,ath%‘Pﬁ%@h? H‘E?ﬁ‘ffﬁt"é‘ffn&?an%ed’ru ied pederaBlyyi eces
of tissue wegpe 20ty bEARNEDE%, FoPdbicRe BT IPA Bty dHaBotk®Y, &, Qfill §RFe Sanpl e
buffer (SDS 0.02g/m™ , glycerol 0.2g/m,” pH6.8), and dissolved by ultrasonic
treat nent . Tprefecabdy,rtola puaitsbofabeut®8%al so treated simlarly. The sol ution
obt ai1 ed by such g ment. was subj.ected to el etre.horesis (35m, 1.5
hour)~in SDS- PA_ Ofs LOLAVE at-o- 2y ,‘r_ ‘:‘-’-’-‘“ &Y% PVDF nenbrane, and
incubated in Tri sThublent aRRhGdNuRGerfélaidd t81aRethbd for(iTESMIudtidh ok hiieur . The
menbrane was reacted with mAb 27 (10~,g/m in TBST) obtained in Exanple 6
for 1 hour, gawtharomelingadtivied ¢hapictanzs@a thihanimipunenssay-s eamrighenewsing i - r at

| gG (Amersha [ 1 di d_ in-TBRS S reacted  as t he second
2t body. — anorisdonE ARy e Soleluchy Rndt i drfREA BBy 2R & 0T e
reaction of té\epitheliabgeve kellit!Bg dr U Siagthet(dS thié tnt{bVER!T Thitsthethdd predrubliyned

results are shown in gs? 13. In Fig.13, left | ane shows the result of the
sanpP@ wher ecomppises & least Hgdallovimgistips &ptcie (ss7) prepared in Exanpl e 14

was added, I I . ) t (o) t was
ndded. As i QAgimGuPHlng SRICsHE Rl g o e TR fho OB R T S BRARTL
det ect ed i n tothe testedy bchvisanelighpepfid® obf theggednoinveatpept | de (ss7) was added,
than in the control. This suggests that. the expresse unt .of an antigen
Fecogn zed B TRBUSFNESAIERTL R0, andacoring EXh B e Ve AU BPBtERaL 557 has
hai r growt h PeQRBAIYEIn@CAd Mifo¥n oF RIS DIOIED L3581 8n tHelepitRel b HEW TR ! hat
ss7 increases the expressed anmount of the antigen of mAb27. Fromthe

exanp$ es, i toriag anblestysfragmoent Heereathandant i gen of mMAb27 is specific for anagen
of follicle. Therefore, the.increase of antigen of . mAb27 .is si.dered to
be an i ndex GHISHNGSr meaneRaERposTongl AR et Ot RAreg) e (o,
hair growt h rd&tdf WIRtHEiPGisuY ble¥ecan be eval uated by exami ning the
expression of the antigen of
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about 220 kDa present in new follicle using mAb27. The nonocl onal anti body
of the present invention can specifically recognize an antigen present in
epithelial new follicle, and is useful for the evaluation of hair growth
pronoting activity. 20 Exanple 17 digopeptide b70Cl, b70C2, b7~C3, b704,
and b70C5 were synthesized by deleting one, two, three, four, or five am no
acids fromthe CGtermnal of b7, respectively, and then bl ocking sulfhydryl
group. Aigopeptide b70N 1, b70N2, and 25 b7~N3 were synthesi zed by

del eting one, two, or.three amnm no..aci from.ithe N.ermnal of b7z. b7~C 1
refers to the ol igdgeéb?%ﬁlgeeaﬁﬂ%&lgnegﬁg )Pf°’8‘?t6”-§za°|“¥’f%ﬁ§a‘ f%lef ﬁga

ol i gopept i demsRsHIGRE antitsIdyeRstlapdcifiballyBindsintin$igb® of SHuOL2WARERELGE s equence
( SI EQSCD) ; br§1~.04_ref elrls §(§ t he oollilgopept i de selgue_gg:e (uSI EQSO) ; b70_lCS 96
refers to thepibEligawepiollidess mghidaeny (SHERASs: longraNt Is angsggysusing arhantibody

ol i gopepti de_se nce (.| E D7 [ . 0l i '
sequence ( E(ﬁ.dﬂ%%r; W '&i‘a’ %%r%?sg’s L}PI %)t ! ﬁégéfelséngﬁlg%ﬁ flgllé g eq Lﬁe)‘l%%:eg%e
( QSCDEDE) . Gide@FRepdriodfonakantibotly tavspdel fivally Binds uhfahyighnydf apbaLapokDapr esent ed
by the am no acid sequence 5 ﬁﬁs-Ser-lle-G u-a@d n-Ser-gys-Asp-G n- Asp-G u
\f

was synt hesipregenhitoensthelialaiem felliclesnar aiagmentiof the 3ndibady, tuneaM R &t i nocyt es

(NHEK cel I, ' il , .
Ul 4 vated | PTEREE §F i aftith oFSby 20 OB BREG IR Jfktial bl UbREG
ggE, /Oml ng/ nilmxhumasa&&go?g bg/tt/rdse bﬂﬁdlliimthe_@r&@/ﬁrdin hy:d::rfnencd ofshe entigkh

U ent anyci n, an n t - : .re- ded
O LB e TR DR NS Pl S Pl B Do
and ?gdr 0COT &} HEs ¥Ehueh iRHRYESsdysaR b aewalon e 1oty Wi {ae-1ked | feration,

and en

immunosorbent assay (ELISA), fluoroimmunoassay, radioimmunoassay (RIA),
luminoimmunoassay, immunoenzymatic assay, immunofluorescence assay,
immunoturbidimetry, latex agglutination reaction, latex turbidimetry, erythrocyte
agglutination reaction and particle agglutination reaction.

15 There is no particular limitation for the type of the test substance which is
subjected to the method for the evaluation of the present invention, and the test
substance may be either oligopeptides, such as oligopeptides of the present invention,
or low-molecular organic compounds. For example, there may be used an
oligopeptide having a partial amino acid sequence of epimorphin.

20 When the method for the evaluation of hair growth promoting-activity
according to the present invention is carried out by means of an immunoassay using
labeled antibody such as enzyme-linked immunosorbent assay (ELISA),
fluoroimmunoassay, radioimmunoassay (RIA) or luminoimmunoassay, it is also
possible to carry out the assay by a sandwich method or a competition method. In the

25 case of a sandwich method, at least one of solid phase antibody and labeled antibody
is the monoclonal antibody of the present invention.

With regard to the solid phase carrier, there may be used the above-mentioned

carriers which are described in the present specification as specific examples for the
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100kl of the suspension was placed on each well of a 96-well|l plate. At the
sane tinme of the plating of the cells, 5~1 of 1 ng/m oligopeptide was
added to the suspension 15 so as to be final concentration of SO- g/mn.
After cultivation for 16-20 hours, the amount of IL-8 in the culture
supernat ants was neasured by ELISA kit (ENDOGEN). Table IV shows the
correl ation between inducing activity on IL-8 secretion by NHEK cells and
hair growmh pronoting activity. Table IV Qi gopeptidel L-8 inducing

o7 b7 ot PRI ertet el AR e AR R RO REORB R o 7

refers to S-ighdid dipednéed)thddé pialy byluséttheabb oo prAtioNtl. substendes swhidtsarebt ai ned
by eval uati on of oligopeptides b70C 1, b7~C2, h7~C3, b7~C4, b70C5, b70N 1,
b7dN2, and wieseubednn fhe mgesentisrecHigatien ingelajionte therdabgled antiody.g. 8. When one

or more am no aCi:Q ye\f\lgdaefog%eﬁ‘h&%g%é%&}é%@@%cﬂeﬁidﬁ?by atkﬁgwﬁgrgeft (ion arunt

of I1L-8 was slight ecrease ne or nore” am no S were

del et #d f r ot‘InnfAufedsedynfon @linicklBesse< TethndquesaniduAyiplichtidn™; Spevis Issak Ncai ned
until deletion of four am no acids. Wen five amino. acids were del eted, the
secretion amsutftkinho frog, Ghidedshygihe fpRanftq Sﬁfa@wg&é@wl P—fftﬁﬂlpsm&lghf@ém ts,

it is revealgtpiy | RaRSai {083 591B RRLIInBEQ U RuASIDER! Ko bttt

ol i gopepti de b7 E!anR%% e>z<lpectaé’d1 by’ t eyﬂgl elti on of uup to foa%%am no lg%i ds
fromthe C- tRijidshkdwa,et alt,BhicldEdtiompublished bydgakr Seinnlidsd; arsl ‘tBnzfmem t he

N- t i I f. the b7 i . . As i Fi - | tide bk7
had al soal duked malaeeent 45 ReRis ey Xo- Fhaf Tmrerdghibnt | e b7
15 Exgnpl e 1@, Wdls5, dalitBd By Thudhir@ aciealvd Set bﬁtﬂisﬂ&pe%w?@ﬁahoti nyl at ed

using NHSbiotin or NHC-biotin (Pierce) in accordance wt he instructions
of the attadhedpami@87). Wien NHS-biotin was used, -O CO (CHZ)4 t13.5~r) was

i ntroduced as a spacer bet n the.Nterm nus and the.bioti d when
NHS- LC- bi oti n vvagfoolﬁgﬂ?p_ wl%ggﬁﬁo%liij(l W%?#%P@S‘% ced as a
spacer bet wegfibédieatth@sdme itne 20t Jofi@ pRbsY dnfibod R re@féEWitR A sampleNbndf |L-8
was determ ned using these biotinylated oligopeptides in the sane manner as

i n Exanpl e Bfer iting &vaghddg Bpersartad svithailaheled gntibasy, Bigraby iformgng a¢QuiPHx
tivit hat . of ol i : i i
ot oSt | 951 Rhash o ARRE B G Ml IERBAS G uiRu PR bRy is |

same hair grsepdrite@ b9 RRishing, &l thy hinpudtsofith@bntidentif ehedlampipeptbedremfiredhi ch
N-termnal is biotinylated by neans of a spacer,. and hoth of themare
active as cdmsathermeunt pbthspopadlabalediantibeny- pinseifisaldy, 1 fie 9as¢ ebthenus. 98

CLAI M5 enzyme-linked immunosorbent assay (ELISA), the labeled enzyme is reacted with a

substrate under an optimum condition and the amount of the reaction product is

20 measured by, for example, an optical method. In the case of the fluoroimmunoassay,
intensity of fluorescence by a fluorescent substance labeling is measured, and in the
case of the radioimmunoassay, radiation dose by a radioactive substance labeling is
measured. In the case of the luminoimmunoassay, amount of luminescence in the
luminous reaction system is measured.

25 In the method for the detection and/or the quantitative determination
according to the present invention, when the production of an immune complex
aggregate by immunoturbidimetry, latex agglutination reaction, latex turbidimetry,

erythrocyte agglutination reaction, particle agglutination reaction or the like is
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1. An isol ated oligopeptide of between about 5 and about 104 am no acid
residues in length having hair growmh pronoting activity, conpfising the
foll owi ng am no acid sequence: 5 Xl1-X2-X3-X4-XS-X6-X7; X

1- X2- X3- X4- X6- X5- X7; Xl - X2- X3- X6- X4- XS- X7; or X | -X2-X6- X3- X4- XS- X7;
wherein XI is an amno acid residue of Ser, Ala, Tyr, Thr, Pro, Phe, Val,
Gy, Leu, 10 Ile or Met, or is deleted fromsaid oligopeptide; X2 is an
am no acid residue of Ile, Ay, Asn, Thr, Val, Ser, Phe, Leu, Ala, Pro,

Cys, or k id.ol i Lde: j n

resi due of Cﬁn ggsute%s&'g%ns,%ggé étgwﬂﬁ %ﬂﬁt\l}gﬁ hé}% ﬁl”g%a&gg“g éﬁh@p% ”Bf‘ﬁ%gtﬁ%%m no
aci d resi dueordf nfdasuredPvidual(d, it is posibl&iQusePhospHatesbuiey sglyé€in buyfes, THe XS is an
am no acid residue of Ser, Trp, Phe, Thr, Cys, Tyr, Pro, Ala, G Val ,

Leu, Ile, orbuffar; Goesl bufferer e liks asc s@lveabiang @ resgsion prometing agent such as
subst ance- bg ?et%l@né)%y@olrcﬁ%%toh\égeéHg\?éa%ﬂ@? s@&xs&gmlg_la%en nggcdnﬁ ﬂ@d am no

acid reS|du or 20
i s debeted fthemnsal d ol i gopepti de, WI th the proviso that the oI i gopeptl de
is not identical to SEQ ID NO.1 or, SEQ ID NO:.2, and _is not |dent|cal to

ol i gopept i de Ser | Vaerap anjibpdyds “styﬁ%eﬁS‘BFmSé?tolal s@l‘épga% qarrigsy theseamay — The

oG xa s PRI, o AR Mty R ot B AR ke BE LSBT0 X

_}_hXZ X6- )P(3 )@bpxSqﬂéTd(’n;wltl)acny:me: p@]ym_)é(rj,]lat:eg, ylﬁtmlt;rilgosoa;ﬂémwmsapdub of Ser, d Tyr,
r, or Pro, or is deleted fromsaid ol i de i s an ami no aci

resi due of |§r¥throeyte. stigp. 2 WF’“’Se‘far 4} blagk, g%?@%@&’ﬁ“%ﬁ‘nrg%f?]dcg?%ﬁ’éptl de; 5

X3 igpan amﬂ@gﬁﬁb@uﬁs@ﬁic@ﬁ?a%h&l&bse%erTrIO, or Asp, X4 is an amino acid
residue of A n;, XSis an amno acid residue of Ser, Cys, or Tyr, X6 is an

am no aci d resi duEhameibpds fon thﬂe@osﬁm&tlcmjbslvdﬂk@t)mawwog)sgcbﬂs physisatt i ve
substance bp n

o e StoriRsheficat Bantfing B £ forfBion o blefiol A fiERal B ol (he

ol i gopeptl dQnéaﬁsufé%enSE@y'b@cNQ}ea,ou@B alkhoRAtmdtHRNt Ferakathpledld @epaRldfde:
Ser-Ile-du-dn- Ser-Oés Asp or Ser-1le-G@u-Gn-Ser-Cys. 3. An isol ated

ol i gopept i demessutsatent byl 2mbptigal methed, Hiscampleaio reastadovidle the antibpdye of thees i n
et Nt b S TR BB IR T A gt 1
X1- X2- X3- X6-Pifen e Xrhnsifiitting light or the scattermg hght is measured by an end-point
method or a rate method.
When the measurement is carried out visually, the sample is reacted with the
antibody sensitized with a solid phase carrier in a container such as a plate or a
20 microtiter plate, and the state of agglutination is judged visually. Instead of
measuring visually, the measurement may be carried out by an instrument such as a
microplate reader.

Kit for evaluation of hair growth promoting activity

A kit of the present invention for use in evaluating hair growth promoting
25 activity of a test substance comprises a monoclonal antibody, or a fragment thereof,
which specifically recognizes the antigen of about 220 kDa present in the epithelial

new follicles or a fragment thereof. The monoclonal antibody which specifically
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20 X1- X2- X6- X3- X4- XS- X7; wherein X1 is an amno acid residue of Ser, Ala,
Tyr, Thr, Pro, Phe, Val, Gy, Leu, Ile or Met, or is deleted fromsaid

ol i gopeptide; X2 is an amino acid residue of Ile, Ay, Asn, Thr, Val, Ser,
Phe, Leu, Ala, Pro, Cys, or Met, or is deleted fromsaid oligopeptide; 25
X3 is an amno acid residue of Qu, Lys, dn, Arg, Ala, Vval, Trp, Cys, or
Asp, X4 is an amno acid residue of dn, Pro, Qu, Thr, Arg, Ser, H's, Cys,
or Lys, XS is an amno acid residue of Ser, Trp, Phe, Thr, Cys, Tyr, Pro,

Ala, Ay, Vval, L e..qr t X6 1 m.no..aci d i,due Cys; a
reactive subrg?%gyg_%qsﬁﬂééu%%lﬁg P%?duéﬁgg_ggf’lip&%seéh@g?g lg“—e lgﬁrhedv E’?@?lesaﬁﬁlaﬂ i's
an am no aci flagreéit thigedt] mA§ Pe iftimbbiliz&R6r labelad féany, Asn, Tyr, Arg, or
Leu, or is deleted fromsaid oligopeptide, with the proviso that the

ol i gopepti de is nber examgle,wiher p manoglonglgsivedvef thepreseat iaventanwigeh - Cys- Asp

or Ser-lle- - 4 [ e 0l [ f [ onpyising the
Fol Fowi g anvisaneEagtler e lin s H4SRGR0 IR Resell B, LRI bl

1- X2- ¥3- X4- XoilictesHd uselihsd printaty dgtibddy et of7the presentinvehtish ma3- ahetS- X7,
wherein X1 is an,am no acid residue of Ser, Tyr, Thr, or Pro, or is deleted

from sai d ol So5ePISEE # seeondaryiagtivadysfer e detaction o6 gomplsx fpmaed bysthe Thr | or
Ser, or is Yo kd 1 i pLdes : i: j I | due
of Gu. A s, YERFANISGIT SR fin InIQIAREARS ifbintich By BHILAMRL BpA%,

am no aci d resiotds ewmafiargegent©ysadditionTtprthoséGnitibodins, awitina thecsaid kiesardbee of Cys;
20 X7 is an agin i.d residue of_ Asp, Al Gy, or Leu, or is de|leted from
said ol gopéﬁmzﬁgfﬁc\‘ﬁl‘i%lytaﬁé efﬁ*B’vi%’@'g:pﬁ%?toﬁh%aﬁ%{“%ﬁgﬁti’H“e‘“ii%thﬁﬁﬁW ¥8nti cal
to ohhgopeptideomiionty feinla ks Rke N SoriaRpooha héistiehiehl, BackelsAYs. 5.

The ol igopeptide of claiml1l conprising the follow ng am no acid sequence:

25 T/ Y- S/ N- Bolphiizer for diSblyimpthkilolkd secondarfiantibodyy pelpterghmt nseddbaivasiing

con =70 L S BB LA Y L ©
residues arensiiaetd hdell A8 aildbeling stfttdhee &6titHe HREHHAPCHd a reaction stopping

Ser-1le-3 u-Adn-Ser-Cys-Asp wherein the am no acid ) )
agent. The kit of the present invention may also comprise the instructions for

15 carrying out the evaluation of hair growth promoting activity.

The present invention will be explained more specifically by the following Examples.

However, the scope of the invention is not limited to these examples.

20 EXAMPLES
Example 1: Preparation of library vector
A vector for presenting a peptide of about 10 amino acids on a surface of
E.coli as a fused form with a surface protein (invasin) (Nakajima et al., Gene,
260,121-131(2000)) was used. All BstXI sites were removed by using mutanegenis
25 kit (Takara), the promoter region was replaced with P, promoter, and the amino acids
2-36 of thioredoxin cDNA was ligated to the C-terminal site of invasin cDNA.
Further, the region of the 33th cysteine to 36th cysteine of ligated partial thioredoxin
cDNA was replaced with
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residue to be substituted is other than Cys or the amno acid residue to be
substituted 5 is other than the third to sixth am no acid residues

G u-d@n-Ser-Cys. 8. The oligopeptide of claiml1l wherein O to 2 anmino acid
residues are substituted in the am no acid sequence represented by

G u-d n-Ser-Cys-Asp; wherein the amno acid residue to be substituted is
other than Cys or the amno acid residue to be 10 substituted is other than
the third to sixth amno acid residues G u-Gdn-Ser-Cys. 9. The oligopeptide

of claiml V"f‘é&@d‘ré@@cgﬁhséAéﬁTféGék'éﬁ dé(‘z'&lﬁ‘?; TRTEHEGRRLLDEGaRM NO

acid residue Oor a neu am no aci d resi e amno aci'd sequence of

Ser -1 e-Qd u-@GBQ B2 NN 35)As prephbe d Oectdi@esipngapaypAli@vOhiod).ai m 1 wherein the
first Ser is substltuted with Ala, Tyr, Thr, Pro, Phe, Val or Gy in the
anino acid sequenfélogpl estngqdLIANA. @?dl%ﬁﬁc?&lt%avaszmseﬁd inrfams | HSpept i de

of claiml wg 'sﬁ'e hpglllsg@e%%daddl tfie taﬁ}éﬁih&tw%vﬁg todllcd ARHE. 38‘): G¥m410 acid

resi due or rop c am ho aC| rest due I nthe am no ac sequence of
Ser-1be-d u- ﬂumetﬁmme@&alm et@mintl acalrdiggpe psinmli¢arahetbddhasnin thevfist encdh t he

second Ile is substituted 'thGI 25 Asn, Val Ser, Ph Leum
the am no ac?eélo‘%‘gifﬁ%?%‘?ag i9rExgay ?#ﬁe@% @ﬁr@sﬂ %9§c,se§pstm&b~za feomed torpiad

ol 1 90PePt | deto0fuyhAldMibodt1F §al abliEndiabddn o b IRHA Upfihatbiibn dageut ral

am no acid residue or drophobic amno acid residue in the amno acid
sequence of lsmadlasa(ﬂlodedawasSmselﬁyéom susfagelof thheeldl i gopeptide of claimi1
wherein the fifth Ser is substituted with Trp, Phe, Thr, Cys, Tyr, Pro or
Ala in the amno acid sequence of Ser-Ile-d u-d n-Ser-Cys

10 Example 2: Preparation of a library presented on the surface of E.coli
The following oligonucleotides were synthesized.

1. 5 CTG CAG AAC CAT CAC GTT GG agT atT gaG caG agT tgT gaT caG gaT

2aG C CAG GAT ATT GGA TGC AT 3’ (SEQ ID NO:126)

2. 5 CTG CAG AAC CAT CAC GTT GG agT atT gaG caG agT tgT gaT caG gaT
15 gaG C CAG GAT ATT GGA TGC AT 3’ (SEQ ID NO:127)

wherein T, G, a, t, g, and ¢ indicates the followings.

T: T:G=17:3

G: T:G=3:17

a: A:T:G:C=7:1:1:1
 AT:G:C=1:7:1:1
g AT:G:C=1:1:7:1
c: A:T:G:C=1:1:1.7

Equal amounts of oligonucleot-ihdes 1. and 2. above were mixed, and were

annealed to the primer (5 ATG CAT CCA ATA TCC TGG 3’) (SEQ ID NO:128).

25 The DNA was extended with Klenow fragment, and was cut with a restriction

20

et

enzyme BstXI, and the desired band was collected by polyacrylamide gel. The
collected DNAs encode a group of peptides having a partial amino acid mutation in

SIEQSCDQDE (SEQ ID NO:142).
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Asp. 15. The oligopeptide of claim1 wherein the seventh Asp is substituted
with a 10 hydrophilic amno acid residue, Ay, Ala or Leu in the amno acid
sequence of Ser Ile-d u-d n-Ser-Cys-Asp. 16. The oligopeptide of claiml
wherein the seventh Asp is substituted wwth Qu, H's, Ser, Ala, Ay, Asn,
Tyr or Leu in the am no acid sequence of Ser-lle-@u-A@n 15 Ser-Cys-Asp.

17. The oligopeptide of claiml wherein the third Qu is substituted with
Lys, Ay, @n, Arg, Ala, Val Asp or Trp in the am no acid sequence of

Ser-l1le-@u-An - '??H erein the
fourth An is sul?@-[el‘f%uﬁ)é l?‘ﬁﬂB gwagﬁ »9%%9{9@%&‘1%6?&%‘5?1@&,&}32 in the
am no aci d gbageulallatinSphodphatasd)pard wasShen Dysted\spthe 2bovieSobtdined tibtagppept i de

of claim1l vvherein the first Ser is substituted with Thr or Tyr, the second
Ile is substifa&Me®-with Ser, Asn or Thr, the third Gu is substituted with

Al'a, Asp or Trp, Tﬂé%bftélﬁ %‘Y«{%ﬁére\iéz?s V\tﬁ?ﬁl‘l’xﬁﬁ%ﬂ%&'ﬁrﬁ? el’@c{rg cé%lﬁetgﬁtt%egof Erl'gézor t he

seventh |03 Asp I's su a or I n am no acid
sequehce of CS§r24I(15£91Ld} to@repaBetrafermams. wmﬁh whk degipngepapEPMepep?-likeai m 1

wherein 1 to 3 g resi s,other than the 5 third to .sixth am no
aci d resi dué’§p@§?‘i:q‘ éegxl g.)s ngg SQBB%&GPU’E% u?srPeF‘FFé‘ta&ﬁpﬁ‘?fe%tc‘P Sequence of
Ser-11e-Q u-fgrgrySer - Cys-Asp, the first Ser is substituted with Thr or Tyr,

the second Ile |s substituted with Ser, Asn or Thr, and/or the seventh Asp
i s substituted wiAmhal@uot oAERMbpep7elike peptlde library was applied onto LB agar plate,

and 100 colonies were randomly picked up, and the plasmids were separately

10 collected and analyzed. As a result, it was found that about 30% of the colonies
presented a peptide wherein 1 to 3 amino acids were substituted in the amino acid
sequence SIEQSCDQDE (which contains the murine pep7 region) (Fig.1). Further,
as a result of the analysis of the contents of the above-prepared library, it was found
that the position and type of the amino acids which were substituted were random

15 (Fig.2). Fig.2 shows a result of the analysis of 100 clones.

Example 3: First and second screening
EPM pep7-like peptide library (library size of 3.6x10%) was induced to be
expressed for 6 hours at 30°C by addition of 100ug/m! of tryptophan, and was added
20 to a 35mm dish which was previously coated with 10ug of rabbit anti-epimorphin
antibody (polyclonal antibody which neutralizes the activity of epimorphin; Hirai et
al 1998 J.Cell.Biol., 140:159-169) and was blocked with blocking solution (1% skim
milk, 150mM NaCl, 1% o~methyl mannoside in IMC medium), and left for 1 hour.
Washing solution (1% o~methyl mannoside in IMC medium) was added thereto, and
25 the dish was washed at 100 rpm for 5 minutes. Washing was repeated 5 times. After
washing, the bound clones were collected. An aliquot of the bound clones was plated

for the measurement of recover ratio, and the remaining was cultured overnight at
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10 21. The oligopeptide of claim1l which conprises at |east an am no acid
sequence wherein 1 to 3 amno acid residues are substituted in the am no
aci d sequence represented by Ser-1le-d u-d n-Cys-Ser-Asp wherein the am no
acid residue to be substituted is other than Cys or other than the third to
sixth amno acid residues Qu G n-Cys-Ser. 15 22. The ol i gopeptide of claim
1 wherein O to 2 amno acid residues are substituted in the amno acid
sequence represented by 3 u-d n-Cys-Ser-Asp; wherein the am no acid residue

aci o rosi duetd B0 4G e BB B PiroGhr: b Sl el i 7 1

the first SedoesfhoSstdddihityp@Phii)t h a hydrophobi ¢ am no acid residue or a
neutral amno acid residue in the am no acid sequence of

Ser- 1| e- d u- A n- Yhke st soaggned zonps afterraltyring epespightiweestindycedie bewher ei n t he

first Ser is bstj -\ T P Jy. in the
am no acid s%%ﬁeesrg]%:deéyoé‘?@é& ‘%jﬁﬁ &h%)ﬂr;]u&s}s&%e‘%gaps ab?)g% "}/ﬁ‘ngﬁﬂ 'ﬁ{eS%conra

ol i gopept i descedenitoal a8 chawdeviei 10 b of e tNRchntibedy Wh&hbﬁdsia&‘ﬂxﬁigdpwﬂiﬁéﬂ With
neutral am no acid residue or a hydrophobic amno acid residue in the am no

aci d sequencéP¥pepeh and wagbleckydhwith ¢ bipgkingsplutipnapntapyag dprgebeashiofie of
claim1 wher %b%f)i%nﬁ?f-%fjﬁ“ﬁ& ﬁl-sfikbﬁtl'-‘i%ﬁfém{’fg% %) ugdléglﬁda‘%[} pr e{)t:ix}%/ ‘S' ’ 2?” ’

Phe or Leu i e anmino aci d Seguencé of “Ser-
The ol i gopepdctidty (dee beriw(tbtalli@0gg)ortdyeg of edch oBeynthasizedipsplidastofdhenr t h a

neutral 10 am no acid resid 0 ydr gphobi ¢ am no acj.d residue in the
Bino aci d oMBlsTeEions Gereof ot Ruel b B Wiy IngBs Iitharermio Mt | de. of

clai qpl whergpfstifoss bxplssRil whsSindtQati drda8GedVotile disR, an@fere Wakhedys, Tyr,
Pro or Ala in the amno acid sequence of Ser-lle-d u-d n-Cys-Serl5 Asp.

Then, the bound clones were collected. An aliquot of the bound clones was plated for
the measurement of recover ratio, and the remaining was cultured overnight at 30°C
in IMC medium.
In both of the first and second screenings, cells where a vector of pALinvThio4
15 (containing no insert) was introduced were used as control. It was revealed from the
plating that the collection ratio by panning under the above condition was less than
1/100 for the first screening, and less than 1/50 for the second screening, as compared

with the case of using the library. The size of the thus obtained library was 2.5%10°,

74



29. The ol igopeptide of claim1l wherein the seventh Asp is substituted with
a hydrophilic amno acid residue, Gy, Ala or Leu in the amno acid
sequence of Ser Ile-d u-d n-Cys-Ser-Asp. 20 30. The oligopeptide of claim1l
wherein the seventh Asp is substituted wwth Qu, H's, Ser, Ala, Ay, Asn,
Tyr or Leu in the am no acid sequence of Ser-lle-3 u-An Cys-Ser-Asp. 25
31. The oligopeptide of claim1 wherein the third Qu is substituted with
Lys, dy, @n, Arg, Ala, Val, Asp or Trp in the am no acid sequence of
Ser-Ile-@u-Gn Cys-Ser-Asp. 105 32. The oligopeptide of claiml| wherein
the fourth A nis substituted with Pro, Qu, Thr, Arg, Ser, H's or Lys in
the am no acid sequence of Ser- || e- G/arfBlardgyen BptiddgmutaediRptidéiof pep7)

ol i gopeptide of claim1 wherein the first Sef is substituted with Thr or
Tyr, the second Ile is substituted with/Ser, AsnMor Thr, the thiitd adivity s
substituted with Ala, Asp or Trp, the sixth Set— substituted with Cys or
Tyr, and/or the gevent Asp |§1§ubst|t tseplSUDQDEGQ INe:191) Leu i not he

am no acid sequence of ) e ol i gopepti de
of claim1l whetdiTAd1 t o3 am no acid resi HGELSRR FFERPAQEY he t hir dto sixth

am no acid resiggugeg G u-d n-Cys-Ser are sybg@gﬁ(y(s@@mmd@ge am no agid
sequence of Ser-lle-A u-Ad n-Cys-Ser-Asp, the first Ser is substituted with

Thr or Tyr, thels&ond Ile is substitut SFEGDRDELHEQ RNOGINThr | andi/ or t he
seventh Asp is gbrsubstituted with Gy, sficRIDQDE]SEQ BONO:ThY ol i gopept i de of

amno acid 1 osiGUB are cubstini tod n CHECHARY Sho B Selfince ept osent ed

by Ser-Ile-G u-ly® A n-Ser-Asp wher ei n tSIEQSDQDUTE (8BQ D Nesigue to ke

prmer (1) Containing start codon of ORF of H1 and EcoR1

primer () 6 types were designed to alter pep7 region of H1, containing stop codon and Smal

. R73A GGG CCC GGG TCA CTG ATC GCT CTG GTC ACA AAT AGA CTT CAG CTT GCC CCG GAT CCT GTT (SEQ ID NO 129)
R754 GGG CCC GGG TCA CTG ATC GCT ACA CTG GTC AAT AGA CTT CAG CTT GCC CCG GAT CCT GTT (SEQ ID NO 130)
R72 GGG CCC GGG TCA CTC GTC CTG ATC GCT CTG GTC AAT ACA AGA CTT CAG CTT GCC CCG GAT CCT GTT (SEQID NO.131)
R74 GGG CCC GGG TCA CTC GTC CTG ATC GCT CTG ACA GTC AAT AGA CTT CAG CTT GCC CCG GAT CCT GTT (SEQ ID NO.132)
R78 GGG CCC GGG TCA CTC GTC ACA CTG ATC GCT CTG GTC AAT AGA CTT CAG CTT GCC CCG GAT CCT GTT (SEQID NO 133)
R79 GGG CCC GGG TCA CTC ACA GTC CTG ATC GCT CTG GTC AAT AGA CTT CAG CTT GCC CCG GAT CCT GTT (SEQ1D NO.134)

PCRcycle 94°C 30s PCR~treated with restriction enzyme (EcoRI,Smal)
70 °C 30s
72°C 2min Vector:pET-3 was altered and His-tag was integrated
cycle Stimes Similar restriction enzyme treatment
94 °C 30s —dephosphorylation treatment
75 °C 30s Ligation of PCR product +Vector —transformation
72°C 2mun —to plate of LB+Amp

cycle 20umes
72°C 7min
4°C o

Example 4: Recombination into a vector for large scale preparation

® A vector for large scale preparation of a high active recombinant epimorphin,
10 SRoEPM (Hirai et al,(1994) Eur.J. Biochem., 225, 1133-1139), was cut with HindIII,

and the ends were made blunt with T4 polymerase. The vector was subjected to self-

ligation to remove HindIII restriction site.
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20 substituted is other than Cys or wherein the amno acid residue to be
substituted is other than the third to sixth am no acid residues

G u-Cys-An-Ser. 36. The oligopeptide of claiml1l wherein O to 2 amino acid
residues are substituted in the am no acid sequence represented by

G u-Cys-Ad n-Ser-Asp; wherein the amno 25 acid residue to be substituted is
other than Cys or wherein the amno acid residue to be substituted is other
than the third to sixth amno acid residues du-Cys-A@n-Ser. 106 37. The

ol i gopept i degof Mhﬁa.itig}almmﬁaﬂ rknt("mém§ “lé%sécﬁo%eaﬁ&é iAot wfich

hydr ophobi ¢ am no ac residue or a neutfal amno acid residue in the am no
aci d sequencwagolocted ihinedi@tely GQysre@inrto Her sefagnce=znd@ingd BEEQSCDQpof de of
claim1 wherein the first Ser is substituted with Ala, Tyr, Thr, Pro, Phe,
val or Gy iWIPﬁ@méwﬁefiawoln%&sdé% vsptosgptapmed mthe 35p¥e @ iitler Asp. 39,

The oli gopep%@ﬁ:ﬁq&k@gtmn%it%g%ﬂm he second Ile is substituted with a 10

neutral amno acid residue or r ophobi ¢ amno acid residue in the am no
aci d Sequenc® ofcIBeA-which Glood &/ ENGINto Setermiial oL fragmenss (LopbPlochkan,of cl ai m
1 wherein t g.is substituted wt hr,.Val, Ser, Phe
or "Leu’t n ¢ M2 RS DG Bl Pz, b rERoel ol Puiris g Phin The
ol i gopept i dewsd prepaedb} PURSIA BriMavinisd BstHltiond SitessIsbtiutaad vk thna neut r al
am no acid residue or a hydrophobic amno acid residue in the am no acid
sequence of ey ins¢rteddniep IOpdllGsite Gethe pegior prepargd imthe abpyey@p diieiegimarphisl ai m 1
wherein the sixth, Ser i bstituted with T r Sy. IVL., Bro or
A i the. arih STty R Bl Vsplods Aibstd Br 1 B M ap ks ptfiis 7 e

ol i gapept i dear@f HiglHi restrictlonrsRé s ddded aRY&@pt h Asp is substituted with a
hydrophilic amno acid residue, in the amno acid sequence

o oo | i s maRETTRE TGS TeerCTARRCC Apga TA T e °(8kG
NO:135)
AggTAgTgCAACCAgATCTggTCCTATAACCTTCgA (SEQ ID NO:136)
was prepared by chemically synthesizing each strand and then annealing them at 70-

15 50°C, and was introduced into HindlIII site prepared in the above @ to convert Hind
III restriction site to Hind III-BstXI-Xbal-BstXI-Hind III.
® A group of plasmids were collected from E.coli group (overnight culture at
30°C) obtained by the second screening, and cDNAs encoding pep7-like peptide
groups, which was obtained by cutting at BstXI site, were inserted into BstXI Xbal

20 -BstX site of the vector prepared in the above @.
®  Analiquot of the obtained plasmid groups was cloned into £.coli HB101, and
15 clones were examined. As a result, it was found that all clones have a sequence
which encodes epimorphin 12 fragments wherein one or more amino acids in the
pep7 region are substituted with another amino acid.

25 @  The group of plasmids obtained in the above ® was treated with NspV/Pvull to
obtain a group of genes of epimorphin fragment containing mutated pep7. These
fragments were inserted into the NspV-Smal site of the vector pet12 (Hirai et al.
J.Cell. Biol., 2001, 153, 785-794 for large scale preparation of epimorphin 12
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44. The oligopeptide of claim1 wherein the seventh Asp is substituted with
Qu, Hs, Ser, Ala, @y, Asn, Tyr or Leu in the anm no acid sequence of
Ser-l1le-Au-Cys A n-Ser-Asp. 5 45. The oligopeptide of claim1 wherein the
third Qu is substituted with Lys, dy, Gn, Arg, Ala, Val, Asp or Trp in
the am no acid sequence of Ser-lle-Ad u-Cys dn-Ser-Asp. 46. The

ol i gopeptide of claim1l wherein the fifth Anis substituted with Pro, Qu,
10 Thr, Arg, Ser, His or Lys in the am no acid sequence of

Ser-11e- G U- £ysnGinthe (s o teahﬁan$}efa9&ﬁﬂtag%%r£§ & 1gigdsdaipher ei n the
first Ser is substltuted wth Thr or the second Il e s substituted
wth Ser, Aspreparaffdm), the third Gu is substituted 15 with Ala, Asp or Trp,

the sixth Se |ss stituted w and/ or t ev As

Cbsti tuted @i ¢ Ao bing i qpifd nléSfamys{su%mc@Ba@m@éole BLALER Ca
Cys-d n- Ser - tﬁé Brotéif-expreSsiGh hePMeRhteA] & u%&'dﬁelcw\ﬂgﬂ@lv@re]extaﬁ’n&damw acid
resi dues ot her than the 20 third to sixth am no acid residues

A u- Cfs- A n-Beylt, atlelangb shawagk andiniluctionefpniteio expregsion §iePEE, ofd epimorphin
Ser-lle-GIu- s-d n-Ser - As the fir uted, wi th ,.Thr. o Tyr
the second 1 TASTSILYBERIII S0P 1 bRl vy SYE ReRe T dvigh s, he

i's substitute redidhfrehyC tehndnaddfo RAMI sifdof212 Wefe @nifig@bePAilfragforolsaiiot 1
wherein 1 to 3 amino acid residues are substituted in the am no acid
sequence r epfoedaser salagxpmspion was epastgctedd n- Ser - Asp wherein the amino acid
residue to be substituted is other than Cys or other than the third to
sixth am no acid residues Cys-@ u-A@n-Ser. 108 50. The ol i gopeptide of
clai nol mherEiannﬁleSOP&paﬁilmooﬁpﬁpd lileyieptiés are substituted in the amino

aci d sequence represented by Cys-d u-d n- Ser-As wherein the am no acid
residue to b<§ L]ﬁ’é?t ibf%rf/e‘ar haggeoseﬁlsrpr?mémwey&awtr%%%éﬁi Httﬁgrff#tr%t%w to

sixth am no @ gsa Qn&) dpleSsd %ﬁntﬁ tg?éﬂx\n?ﬂ?teé%n e EexPhhyd ARERih eyl claim

1 wherein the first er s's
cloned from the plate to each well of 96-well plate containing LB, and at the same

time, a master plate was prepared. The plates were incubated overnight at 32°C, and

15 then was treated with ImM (final concentration) of IPTG for 2 hours. Then, His-tag
proteins of each well were collected in a form which was bound with Ni-NTA
(Qiagen) according to the manual of Qiagen. The details are disclosed below.

The plate was centrifuged at 2000rpm for 15 minutes, and the medium was

discarded. 50ul of 2mg/mli lysozyme was added to each well, and the plate was

20 incubated for 1 hour. The operation of freezing with liquid nitrogen and melting at
room temperature was repeated twice. The wells were treated with DNAse, and all
proteins were dissolved by 150ul of 8M urea (pH8.0). Ni-NTA gel (Qiagen)
equilibrated with 8M urea was added, and the wells were incubated for 30 minutes.
The plate was centrifuged at 2000 rpm for 1 minute and the supernatant was

25 discarded. The wells were washed twice with PBS, and once with water.

@ Trypsin (sequence grade; Promega) was added to each well at a final

concentration of 1ug/ml, and the plate was incubated overnight at 37°C.
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hydr ophobi ¢ am no acid residue or a neutral amno acid residue in the am no
aci d sequence of Ser-lle-Cys-A u-d n-Ser-Asp. 10 52. The ol i gopepti de of
claiml1l wherein the first Ser is substituted with Ala, Tyr, Thr, Pro, Phe,
Val or Ay in the am no acid sequence of Ser-1le-Cys-d u-d n-SerAsp. 15 53.
The ol i gopeptide of claim1 wherein the second Ile is substituted with a
neutral amno acid residue or a hydrophobic amno acid residue in the am no
acid sequence of Ser-Ile-Cys-A u-d n-Ser-Asp. 54. The oligopeptide of claim
1 wherein t sec i | ' T |, .Ser,
Phe or Lou 1D ThoRRE: thgﬁgéggagggﬁg%gseﬁgwg}es -”ﬂ‘%"’-ﬁ&ég? illiog ‘2555%0;{1-%%?8’. 55.

The ol i gopepiriddae edmeh@bmat b BRBEHION atnhiRed metifunBef DMEMWAE HanmI2aGived)h a
neutral am no acid residue or_ a hydr ophobi ¢ anmino acid residue in the am no
aci d sequenc@iPpimsntedgyith | @odfsS)as-adfed theratatqpreparg the sgplesh Byothegopept i de

of claim1l [N, | | ; ' ' r S,
Tyr, Pro or V\%ﬁi&g !anm:ﬂﬂgqlgﬁ?h%nggégﬁéhe% ﬁ%éeéogﬁﬁggﬁwéhig(‘,{/?fsf?@cﬁe-b(ﬁ-{‘gé@e@émp.
5 57. 5The ol sagpesprastihe ofutationi afiptpWrei@isn Albe tisessgnedceAdpadhsciondwhs t ut ed
with a hydro%gilig amno acid residue, Gy, Ala or Leu in the amno acid
sequence of yzpq usipg thednasteg plateer - Asp. 58, The ol i gopeptide of claim 1
wherein the seventh Asp is substituted with Gu, 10 H's, Ser, Ala, 4y,

ST o) O PARR A s BEnER S o Bk 0P, Uo7

Lys, dy, dn, ArHairdfWere cvabff fssp therskikr ¢of B37BIhmoase obgrawing sepu@dcesof

Ser - lll()e- qls-gyl){ and were incubated overnight at 37°C in PBS containing 8M urea, 2% SDS and
100mM DTT, thereby the protein was extracted. Further, whisker follicles of BS7BL
mouse (where hair ball portion is stained with pigment; growing stage) were collected
with a stereoscopic micrgscope, and were homogenized in PBS. The above 2
samples (0.5mg of protein weight) were mixed, and mixed with the same amount of

15 the complete adjuvant to prepare micelle.

The above-obtained micelle (0.2mg) was subcutaneously (3 sites)
adminis-tered to a rat (Wister) for immunization. After the first immunization, the
booster was performed in the same way as in the above. After 2 weeks, the second
booster was performed in the same way as in the above. On the third day after the

20 second booster, a spleen was removed from the immunized rat, and the blood cells
were collected by mesh. Antibody producing cells were contained in these blood
cells. All amount of the above-collected blood cells were mixed with mouse‘
myeloma P3U1 using polyethyleneglycol 1500, and were suspended in
Dulbecco/Hum F12 mixed medium. 100pul of the culture were inoculated in each

25 well of 96-well plate. On the next day, the same amount (100ul) of HAT medium
(Sigma) was added to each well. After 2 days, 150ul of the medium was removed -
under aspiration from each well, and 150pul of the fresh medium was added to each

well. The 96-well plate was placed in CO, incubator at 37°C.
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15 A n-Ser-Asp. _ 60. The oligopeptide of claiml1l wherein the fifth An is
substituted with Pro, GQu, Thr, Arg, Ser, His or Lys in the amno acid
sequence of Ser-1le-Cys-d u-Ad n-SerAsp. 20 61. The oligopeptide of claiml
wherein the first Ser is substituted with Thr or Tyr, the second Ile is
substituted wth Ser, Asn or Thr, the fourth Qu is substituted with Ala,
Asp or Trp, the sixth Ser is substituted with Cys or Tyr, and/or the
seventh Asp is substituted with Ay, Ala or Leu in the am no acid seguence

of Ser-11e-Cys25 UrQ.n-.S .62 Th i tide of claym.l reinl
to 3 amno acid r&e%sl? f uﬁéés}esof tgé‘%f)%vgﬁg th ﬁ]éSkgﬁ?tt%gﬁfg?o)?g %wg?ﬁ %%S%chelddn\g&gi dues
Cys- A u- G n- g@h behubrfbhistichthied Amifrb&1ianss eheathranel wos imrf&@eemaRisof
Ser-1le-Cys-Au-An-Ser-Asp, the first Ser is substituted with Thr or Tyr,

the second | sadution fonpaminyigs.cadwyasiivashed wall widy PRy Bicspdiderblotias eqeipped h Asp
| S substi tm&gh‘i‘ﬁé fho: ﬁegﬁlrﬁqe%a}@s‘éd @p&form (B ﬁ%&%ﬁ%ﬁ@gg‘?gﬁcﬁ b%'dé‘én? 1

wherein 1 to anm no acl resi dues are*su 0 acC

sequence repsipsamatat wihichGas retavet fré zadswell 0f theldbovedo-gapenite dFigt, cl ai m
1 wherein 1 to 3 anino acid residues are substituted in the amno acid

sequence r epthesbeYeRreparednitioceiyloseanesaprang yas bipcksd withelris hudisp epntpigmngof
claim1 wheredn: 1O i i j i 1 No
acid sequencgﬁ’%g%]rlrgglelﬁ(tﬂf?(?-[gya%qh&qi/@égﬁﬁ%e@jjﬁggggég#&%{%qo‘*#gatggg%ﬁnde of
cl ai m 1 wher ech well wh&e ¢m mtoadiutbse asinthrese @mstititdsshe bottcenl ARer n t he am no
aci d sequence represented b -3d u-dn- Ser - ) The ol i gopepti de of
claim1 poan‘F%l?#‘an%tﬁo‘g’ %%@Merﬁwaé}fﬁ n‘%‘ﬂﬁﬁﬁlb?‘gf?re?i"gﬁ’éée%@ﬁpri sing an
am nqoaci d sgABRE thorRrRGIESErbEi@MBel N1 DitPrat I ( Bld/MPTBET), was added.
Ser-1le-A3 u-Adn-Xaa-Ser-Asp-Adn; 20 Ser-1le-du-Xaa-d n-Ser-Asp-dn; and
Ser - | | e- Xaa- ECL-agent{( 8arershemPBarmaom)ewbich 1Xa qoliosin@pebstriatea wae addedy and 50

S o e 4R, G R R o B By ey
Ser: I e: a U:&Etéb_t@i%f@@ll’ofiﬁgl@ﬁ ggreeﬁmlg)_l | e-d u- Cys-d n-Ser - Asp-d n; and
er-lle-Gys-GQu GAIr:loie rtheASSOp anct;ilbléoldieé;L %elected in the above first screening, the antibodies
g g
15 which specifically reacted with the frozen segment (10um) of the growing whisker
follicle were selected (second screening). Specifically, the frozen segment of the
growing whisker follicle was placed on a slide glass, and the hybridoma supernatant
selected in the first screening was added thereto, and the coloring was developed with
the second antibody. More specifically, the frozen segment of the growing whisker
20 follicle which was prepared by Cryosdat (Bright) was treated with methanol at -20°C,
and was blocked with TBST for 1 hour, and then was reacted with the hybridoma
supernatant for 1 hour. The sample was washed with Tris buffer, and was reacted
with FITC-labeled anti-rat IgG (100pg/ml in TBST). The sample was washed with
Tris buffer, and was covered with a cover glass. The observation was carried out
25 under fluorescent microscope.
As a result of the second screening, 8 antibodies were selected. These

antibodies did not react with epidermis, and specifically reacted with follicle. These

8 antibodies were cloned by the limiting dilution.
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69. The ol i gopeptide of claim1l wherein said oligopeptide has the am no
aci d sequence of any one of SEQ ID NO:3 through SEQ ID NO:124. 5 70. The
ol i gopeptide of claim1l conprising the followi ng ami no acid sequence: Tyr
Asn Gu An Ser Cys Asp Arg Qu GQu. 71. The oligopeptide of claiml
conprising the follow ng am no acid sequence: Thr Ser Asp G n Cys Cys Asp
Pro Asp Lys. 10 72. The oligopeptide of claim1 conprising the foll ow ng
am no acid sequence: Pro Ser Gu G@n Ser Cys Ala Au Gu Gu. 73. The

ol i gopepti de of i -‘ﬁgg,rg}r' L he,. &'aﬁg N i e 15
Ser Asn Au dn giél?é %ésn a \%ﬁébglgg{lgdd.gso‘%? en%}é%%ﬁgzﬁgﬁg g‘%g%m 1
conpri si ng tgrewiry whiské¢rdoHicien@nspenh phase) verstng (thlogdtrwitisker @lickeais aCys Al a
Val Asp Qu. 20 75. The o].igopeptide of claiml conprisi n% the fallow ng
anino acid s@gpkhaad ugag shidesampiesithestkingaying {pliegles dgrivedsfiom Yydaw.  The
ol i gopeptid i risi i ) i edlignce:  Ser
Ser Ala d nefgfeaﬁ m%lgé &%a%@@b?ﬂﬁ@??{aﬂ%&@g%ﬂd&? } %glbgfi §cI alm1l
conpr bsi ng tdpecifiokllyomnctgd snthrgsowmigdviseagn doltiete afidipldstie fellicleGhew Tollicle)ys Asp

An Asp u. 11 78. The ol i gopeptide . o aim 1 conpr,i.sing.the follow ng
amino acid ?@étﬁg‘?lﬂ%t:reﬁr""‘% r«?S“f'?gp‘B@E er%@l!hckygll}ﬁs}g)bédﬂm@ ‘% ?J‘%d?‘@.d The
ol i gopept i dgngloctdrl Hﬂtﬂbod%%l?lﬂv&s*’kfep%ﬁ}é&l%ﬁﬁ PoteACAIISBIOER &BIRE I(RAkr of

natural am no acid residues, non-natural amno acid residues, or a mxture
of both. 80.Natimmablnstipepi Adwancdd lndustrinlRcienverapd Technolegy (¢huadi, d-sequence

conprises natural .am no aci.d.resi dues,. ,non- nat.ur am.no.agld residues, or
a mxture ofaé'l%{i“ .l'%mé?l. Suﬁ'fgaﬁﬁ’i’ g’@ﬁ%ﬂﬁeﬂ’g%?n)cqna' RYSMbR At g¢1(ﬂ| d%r dified
withi@ crosstebbsikiniifib@@FFERM 2-18576. ol i gopeptide of claim3, which is a

nodi fied with a cross-linking agent. 83. An oligopepti dinkol{msr which is
obt ai ned by cr ossFiBilaKANghaws 16F ress i@ dptgetion of the aptiganaf mAET by Westept ovi so

et e, PO bl P3Pl 8 SAAPRIR, By Bk b0 BB Wi o o
Ser - 1| e- G u-eatpHedin €yacted from anagen and telogen of whisker and anagen and telogen of
back skin was subjected to electrophoresis and Western blotting, and then the antigen

15 was detected by using the monoclonal antibody mAb27 of the present invention.

Specifically, the solution obtained by milling whisker follicle with ultrasonic
treatment in 8M urea was used as an antigen without dilution. The electrophoresis
was carried out under a condition of a constant electric current of 30mA in SDS-
PAGE (acrylamide 4 to 20%). Running buffer is 14.4g/L of glycine, 1g/L of Tris,

20 and 1g/L of SDS. After electrophoresis, the sample was transferred to PVDF
membrane, and was incubated in Tris buffer containing 5% skim milk (TBST) for 1
hour. Then, the sample was reacted with mAb27 (100ul of hybridoma supernatant)
for 1 hour, and washed well with TBS, and was reacted with peroxidase-labeled anti-
rat [gG (Amersham) (dissolved at 1 mg/ml in TBST) as a second antibody. After

25 washing well, the intensity of the reaction of mAb27 was measured by using ECL kit

(Amersham).
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84. An ol igopeptide polyner which is obtained by cross-1inking an

ol i gopeptide 20 of claim3, with the proviso that the polynmer is not a
honopol ynmer of oligopeptide Ser-11e-d u-d n-Ser-Cys-Asp or

Ser-1le-d u-Adn-Ser-Cys. 85. The oligopeptide polyner of claim83 that is a
dinmer. 25 86. The oligopeptide polyner of claim84 that is a diner. 87. The
ol i gopeptide of claim85 wherein said diner is a honodiner. |13 88. The
ol i gopeptide of claim85 wherein said dinmer is a heterodinmer. 89. The

ol i gopepti de of C%@h'f%ség WRGE EhuhdSRAt hghmf)clbﬁalaanﬂg%g%w oil:’tl%clbres}n?

ol i gopept i de of arm wherein sard diner 1s a

conposi ti on inoemionsietugtedhum anhgqop’éqttoudézakﬁ)a:dpaéilﬁbélly BiZsepAicanregeh i on
conprising the ?I i gopeptide of claim3. 10 93. A conposition conprising the
ol i gopept i des@8P!¢l ai m 67. 94. A conposition conprising the oligopeptide of

claim68. 15 95. rieS fEehgof claim
83. 96. A COWpO}?I ??W%%%ér)@gﬁﬁggmtdfeﬁ@gl 5%(]3%5@ po %/ﬁﬁr BP% cl aldm 84.

97. The conpitigi 12 () rodxibh af hith Hay oroubeemboyopr Tlsé prgcaduphsrsameestn tel [y 20

acceptabl e excipjent., 98. The co f clal 91 further conprising an
agent t hat %1‘%&'5%01{ the Sesgnd Sereety ghthﬁtaflﬂ OdI%m amplelt hod of pronot i ng

hair growt h in a ARAV&ICH WS fSindGhadi e sART0fMGing t%ﬁ&léﬁﬂ@n%o@' aim 91
in an anount effective to pronote hair growth in Said mamal 100. A

met hod of prioAbRT nftheairesegtiovertionnepideransratas soimpained angl edyrhair btﬂ@rwm a

ggirr}a)OSI tion s?amg(i 1%' Hiir 02fadult hd% €pl1 e%lsevusergo 'st\é?netd Anll rogfnﬁa?r t%ﬁlcle rovvt hin

10 stained in maxilla of 14" day mouse embryo.
From the results shown in Fig.12 (A)-(C), it was demonstrated that the
monoclonal antibody mAb27 of the present invention specifically recognized an

antigen of about 220kDa present in new follicle.

15 Example 7: Evaluation of hair-growth promoting activity
The skin of the back of ICR mouse (pregnancy 14 days) was pealed off by

pincette, and was collected in HCMF. The collected skin was transferred to a plate,
and was cut into pieces using 2 knives with grip. The cut skin was transferred to
15ml centrifuge tube, and was centrifuged at 1000 rpm for 1 second. 50 ul of DNase

20 (2mg/ml) was added to the-precipitate, and the mixture was homogenized. 10 ml of
DH10 medium was added and the mixture was centrifuged. 10 ml of DH10 medium
was added to the precipitate, and the mixture was suspended. After the mixture was
suspended to be homogenized using a tip, 100ul of the suspension was applied onto
each 96-well plate.

25 Onto the suspension in 96 well plates, 50ul of each sample obtained in
Example 5 @ above was added respectively, and the plates were incubated at 37°C

for 2 days in CO; incubator. During incubation, PBS was filled in the gaps between
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mammal . S 10l . A nethod of pronoting hair growh in a mammal conpri sing
adm ni stering a conposition of claim93 in an anount effective to pronote
hair growmh in said manmal . 102. A nethod of pronoting hair growh in a
manmal conprising adm nistering a 10 composition of claim9S in an anount
effective to pronote hair growh in said mammal . 103. A nmet hod of pronoting
hair gromh in a mammal conprising adm nistering a conposition of claim96
in an anount effective to pronote hair growh in said 1 S mamual. 104. A

nonocl onal ant,i .or _fragmen her eaf i ¢h | ficall C | zes an
antigen of a‘l%%]!f?f% g%@@ﬂédr g earrf%i tli%englége’lqﬁseﬁ\g:a]lgﬁ' nAZI\%?ﬁ’ Spﬁtgqnéqu@@?g&. The
nonocl onal agta Rasiyddel. cl ai m 104 wherein the anti gen of about 220 kDa
present in epithelial new follicles is an antigen which is specifically

exPr essed duri ng 4wapryraadamiteselslpse membraneayiich haveeecn amaiessdng TBSr i od of
tus. 10 ' h
B et eSS TR AR RN odihef BRI SUL TR hen L ARHERGFY e

| nsti$ute ofinAdemsn-10+il wasdpplied tal2 ihembraines aheke bae ifpumebgy isausdd fivi ng an

accessi on nunber of FERM P 18S78 (FERM BP-8121). 11S_ 107, An antigen, or
fragment theperaclonabaihedy s/, end thepthrrinpsed f%%‘!%@rf;’i‘d'&ﬁ"f’c@ﬁ%g. 108.

A hybr i dOma it eBLQIHEARNG s O0RG!H1Ahe AU GLRARY i (Al B4 5 109. The

hybri doma of claim posited with't ent an ce Center of
Nat i onal | nsdspiration, tfe MietubmpediwenederabdyédadndSiriedrat eocam tenipecdtme! fogy0 and havi ng
an accessi Onmlrrlxltjlpgg.e rl"hgfmlizlrzn%l}/lan%s ]\'NBC?GZ gvagﬁéd%%cg ]Wzl&l ”PBS, and blocked with skim milk
10 at room temperature for 1 hour. Then, the membranes were incubated with the
primary antibody, monoclonal antibody mAb 27 (the culture supermatant of
hybridoma was diluted to 1/30) or anti-E-cadherin antibody (1/2000 diluted,
TAKARA) at room temperature for 1 hour. The membranes were washed twice with
TBS for each 10 minutes. Then, peroxidase labeled anti-rat IgG or peroxidase labeled
15 anti-rabbit IgG (Amersham) (1/1000 diluted) was reacted as the second antibody, and
the membranes were washed twice with TBS for each 10 minutes. The intensity of

the reaction was examined using ECL plus (Amersham).

Example 8: Data analysis

20 The autora-film of those detected by ECL was uptaken using Fuji Photo Film
luminoimage analyzer (LAS-1000plus). The amount of the antigen of monoclonal
antibody mAb27 was measured from panel A as an index of induction of new follicle,
and the amount of E-cadherin was measured from panel B as an index of total
numbers of epithelial cells.

25 The ratio of the measured amounts obtained from panel A and panel B was
analyzed by computer, and the degree of the induction of hair-growth per epithelial

cell was analyzed.
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10 110. The hybridoma of claim 108 produced by the nethod conprising fusing
I mmunocytes of a mammal i mmuni zed with an i mmunogen contai ning protein
extracted fromhair collected fromthe skin of a mammal in the growh
period andlor follicles of whiskers of a manmal in a growth period, and
nyeloma cells of a mammal . 15. 111. A process for the production of a
nonocl onal anti body specific for an antigen of about 220 kDa present in
epithelial new follicles, which conprises the steps of incubating the

hybr i doma of cl ai gy 308u1dttheElal R 41 0tAMpIRIL AN HmAR WhRdstpteduced by
said hybridoma. 20 112. A nethod for the evaluation of hair growh

pronot i ng acwherettlye meagurédsinmoynt fiwns paet Ao hight) than thexatasugedsdniount fresue
derived froma | in.the presence of a.substance tQ. ste der

Ul t bl e conbiel DL arrhiey oy g BeE ap iy Po B nE P lichs. BEF b B e (o)
recovering Sﬁqqe&'éé Bf 65 SaMfled £r96ﬂ$§d_’cﬂ sﬁ&%les ard) sHoR@derdlfl S Rhisle 8kTRe t | SSUE

wi th the nonocl onal antibody of claim 106, or a fragnent thereof; and; 116
(4) dét ect i ngqeaémientpabibe stradturermfitheaminoracad fequemass of theey @bélondsare plsact ed

with the ski tiss"’fb 3}}3 The net hod of claim 112 wherein sai d nonocl onal
antibody is PSRRI 5 t he hybridoma of claim109. 114. A kit for the

eval uation of hai Th@é:@lés WheroBid measacdd athdunt WahtharePATE hipder thhetH¥onocl onal
anti body of claim 104 or a fragnment thereof. 10 115. A kit of claim 114

whi ch conpr i Beasurddeanpaymd &osnpanchB: argshgwain Taldp M1 dBe agvingadiq sggnenaes of
thereof. 116 ' f._claim 114 which conprises the nonocl onal antibody of
cl ai m 106, o"'rhegé%éb‘g’é%eaﬁ% thereof. 15 117 . AF

10 Tyr Asn Glu Gln Ser Cys Asp Arg Glu Glu (SEQ ID NO:17)

Thr Ser Asp Gln Cys Cys Asp Pro Asp Lys (SEQ ID NO:75)
Pro Ser Glu Gln Ser Cys Ala Glu Glu Glu (SEQ ID NO:61)
Ser Asn Glu GIn Ser Cys Ala Val Ala Glu (SEQ ID NO:29)
Thr Thr Glu Gin Ser Cys Ala Val Asp Glu (SEQ ID NO:63)
15 Ser Ile Glu GIn Ser Cys Gly GIn His Glu (SEQ ID NO:80)
Ser Ser Ala Gln Ser Cys Leu Gln Asp Thr (SEQ ID NO:48)
Tyr Ile Glu GIn Tyr Cys Asp GIn Asp Glu (SEQ ID NO:64)
Thr Ile Trp GIn Ser Cys Asp GIn Glu Glu (SEQ ID NO:32)
The activity of these peptides is about 3 times higher than the peptide of amino acid
20 sequence Ser Ile Glu Gin Ser Cys Asp, from the pep7 region of murine epimorphin.
Among the 65 clones, there is a peptide of 7 amino acid residues having an
amino acid sequence of Ser-Ile-Glu-Gln-Ser-Cys-Asp. Therefore, this 7 amino acid
residues is considered to be a region necessary for hair growth promoting activity.
In the 65 clones, Cys residue is not substituted with another amino acid, and
25 therefore, a Cys residue is important in the oligopeptides of the present invention.
Monomers comprising a Cys amino acid residue would be capable of dimerizing

under suitable conditions.
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CAF.AUS. A{S. A@ A. A@ A@ A. AS. Af . Af . AS. Ay. Ahy. Ay. Ay. A

Af . Ay. A{S. Ay. A{f.AS. Aaf . AU. A y. A f. AS. Ay. Ay. ASy. A {y. Af. Af. A A& A9. A A3y. AV
AS. AfLA{f.AFLA{S A CAfL Ay. A{f. AAS. AUF. A Af. A[. A U A A Ahy. Af. A{S. Aly. Ay. A
{S.A{@Af.A.A A {.Ay. A A Ah. Af. A3{y. A{ .Af.AS. Ahy.A
{.AAf.Af. A Ahf.Ahy. Ay. A{. A A S.Ay. A{.A hy. A

y. ASAF. AL{f. A{f. A[S. AFhS. AFUf. A@A (y.Aly.A . AF{.A . Af.A{.Af.AS A .A
{y.Ahf. A A f.AS A3hY. A |.AF@; 2h~Qs '8 c s

ke Z
ok oo el ceal SR MRS A A BEeA ) o2l ©
E/ ~c\ - z[ i n} XSO Flicr] tiabalig @aixs‘ea\}daélc.e.akmbmheﬁ]zgaldx‘aad)p@lcm]: amie] caj ca

il
L 4pl 1> " #H96 0808 ' S’ K|
3] o o 7] 454 BeeBGA e Gl R SR G H o e B o coaperdbakbal cal

ca] cal ca] ca] ‘g@}s&%&g}_ﬁllg?&za] cal ca]cal +---.*/ nD02. 434u79: H=EMF@BG-LFG@H %K}

LOOQRS=TU* X0 Xsni caj cad] ca]ca]ca] cal]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]c

a] (l; ?]dg a] ca] E:ﬁ] ﬁ ﬁ] Ilzﬂhe Ekampiea)] 6opepalie aloned kafiegpd hrgh\abllityitd thduce a new
aa . eye . nni . . . .
mppaqlr ?/sguwm wers Qbtaipedfrony 369 samplesy 2% % A Reptids elopeny e bigiesd iBa] ca] ca

gal - T |} @
N i s I R A B kA R A L
] ca] ca] ca] cajther thar) thejabajca] clahesdre apusidered webiercdntained therein. In some
ey oa) apbes shslsadsabechasl e Aheahe g s dabanlag) i ool ¢
vgeo@E| wr mhge ¥hsadashatlL i€ fr cadpeatlveaintiad aaiiGalsapsat 6rBGRi<sathe adigial cal ca
] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] cal $] 1 K972} AOW f Lu} xsnid_Z] ca] ] ca]
ca] ca] ca] ca] muikezjof apobinetipr ]eshine gl @ayCax & af ¢ 2920a] e retd obh] CRPcdreajca] caj

. ! AN i Z .

el cal oa] o e APRR 6L oA 2 ap daipbaPbabd ettty Blydly LG EAPEERRCT) co] cal o
Of LkY%k4: _} X;ij}“ﬁx(hi%h%b]s@%&ﬁk&%]@@k?%@@f&%@xﬂ&@h%@dlﬁﬁltﬁﬁ]w%%] caJca]ca]c
a] ca] ca] ca] caJ ca] ca] ca] ca] ca] ca chca] ca] ca] ca! _1W/EQW' AGI*%XSI’I_I d_Z] ca]]ca]
ca] ca] ca] ca] wapistentwith Ahcwpdbpthp Expoales of 8| mejeshinmdicatagredherlioaf 8 ca] ca]
caj ¢ %Ca] cal Ce%]dﬁ ¥ i!c /'SWD'sgtBVgiSt € screenin
I }XSEI d_Z] caﬁ cajca ca]1 c%ﬁ é‘] cra']%aﬁ Eae]“c§])'ca] ca] ca] ca]ca]ca)] ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] Tiz] follbwalCall gopbisrities dhsed GhRt eijogmovided heBYle &) ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] cagtca] cal caj ca] ca] caj c,a{ca caL,ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca!howe m@ne letter amino acid code) are predicted to exhibit hair-growth promoting

X agj | w mhe”l.eal.ca] ca] c*a] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] caz] ca]ta] ca] ca] ca] ca] ca] ca] ca] ca! Zf qy5Al TWhZ2<HSg} xsni d_Z] ca] ] ca]
c*a] ca] c*a] cHPEH ] (SE(XH) d&):.tH])ca] ca] ca] ca] c*a] ca] ca] ca]c*a] ca]ca]calc*a]c

ca] c20 ca] cal HEFSLTH IS EGTDN:MIIL] ca] ca) eal cal cal caTcal o4 ob ca] o a caj ¢a]
a]ca] c*al QUVSIEQ"A(j;]pt(\sEgmpﬂd/:\] xhid_Y] U c
SIEQSCR (SEQ ID NO:113)
SIEQFCH (SEQ ID NO:114)
SFDQSCD (SEQ ID NO:115)
25 SFEESCD (SEQ ID NO:116)
SFEQACD (SEQ ID NO:117)
SFEQSCR (SEQ ID NO:118)
SFEQFCH (SEQ ID NO:119)
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aljc aUc aJc
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aUc aJc aUc aJc alUc

Example 9: Altered oligopeptides
Oligopeptides (A), (B), (C) and (D) represented by the following amino acid
sequences were synthesized by solid phase method using Fmoc.
A. Ser-Ile-Glu-GIn-Cys-Ser-Asp-Gin-Asp-Glu (SEQ ID NO:120)
5 B. Ser-lle-Glu-Cys-Gln-Ser-Asp-Gln-Asp-Glu (SEQ ID NO:121)
C. Ser-lle-Cys-Glu-GIn-Ser-Asp-Gln-Asp-Glu (SEQ ID NO:122)
D. Ser-Ile-Glu-Cys-GIn-Ser-Asp-Gln (SEQ ID NO:83)
The synthesized oligopeptides were dimerized using a cross-linking agent
(bismaleimide hexane, trade name BMH, produced by Pierce) to prepare a
10 homodimer. Specifically, the synthesis was carried out according to the instructions
of this cross-linking agent.
The obtained reaction mixture contained not only homodimer oligopeptide,
but also monomer oligopeptide to which a cross-linking agent was bound.
In the same way as in the above, oligopeptides Ser-Ile-Glu-GIn-Ser-Cys-Asp
15 and Ser-Ile-Glu-Gln-Cys-Ser-Asp (SEQ ID NO:4) were used in an equal amount to
prepare heterodimer oligopeptide. The obtained reaction mixture contained not only
a heterodimer oligopeptide, but also monomer oligopeptide to which a cross-linking
agent was bound.
Each of the synthesized oligopeptides (A), (B) and (C) was purified by a high
20 performance liquid chromatography (HPLC), and it was confirmed by HPLC and
Mass that the purity was 90% or more.
The conditions of HPLC are mentioned below.
Column: ODS-UG3 (Monomeric ODS, Nomura Kagaku), 1.0 mm in inside diameter,
100 mm in length
25 Measurement: room temperature (25°C)
Detection: UV 214 nm, 280 nm
Eluting solvent: gradient of solvent A and solvent B (solvent A: 0.1%

trifluoroacetic acid; solvent B: 90% acetonitrile/0.1% trifluoroacetic acid, linear
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As is understood from the results of Fig.4, the bands in the first, third and fifth
lane from the left were stronger than the bands in the second, fourth and sixth lane
from the left respectively. These results demonstrate that the test oligopeptides (A),

13 (B) and (C) have a hair growth promoting activity.

The test oligopeptides in each lane of Fig.5 are as follows.

First from left: a mixture obtained by mixing oligopeptide (A) and oligopeptide (B)

after treating them.
20 Second from left: Control

Third from left: a mixture obtained by treating oligopeptide (A) and oligopeptide (B)

after mixing them.

Fourth from left : Control

Fifth from left : Ser-Ile-Glu-Cys-GlIn-Ser-Asp-Gln (D) (SEQ ID NO:83) (having two
25 amino acids at the C-terminus of (b) removed).

Sixth from left : Control
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Examplell:
Various oligopeptides wherein the cysteine residue in the oligopeptides:

10 Ser Ile Asp Gln Ser Cys Asp (SEQ ID NO:110)
Ser Ile Glu Glu Ser Cys Asp (SEQ ID NO:111)
Ser Ile Glu Gln Ala Cys Asp (SEQ ID NO:112)
Ser Ile Glu GIn Ser Cys Arg (SEQ ID NO:113)
Ser Ile Glu Gln Phe Cys His (SEQ ID NO:114)

15 Ser Phe Asp Gln Ser Cys Asp (SEQ ID NO:115)
Ser Phe Glu Glu Ser Cys Asp (SEQ ID NO:116)
Ser Phe Glu Gin Ala Cys Asp (SEQ ID NO:117)
Ser Phe Glu GIn Ser Cys Arg (SEQ ID NO:118)
Ser Phe Glu GIn Phe Cys His (SEQ ID NO:119)

20 was moved upstream by 1, 2 or 3 amino acids, were synthesized as in Example 9, and
were evaluated as to hair-growth promoting activity in the same way as in the above.

As a result, the activity is observed. That is, it was found that the amino acid

sequence of Ser-Ile-Glu-GIn-Cys-Ser-Asp (SEQ ID NO:4), Ser-Iie-Glu-Cys-Gln-Ser-
Asp (SEQ ID NO:5) or Ser-Ile-Cys-Glu-GlIn-Ser-Asp (SEQ ID NO:6) wherein the

25 position of Cys is altered, showed a hair growth promoting activity. Each amino acid
in these peptides can also be substituted as in the case of Ser-Ile-Glu-Gin-Ser-Cys- '
Asp. For example, the peptide of the amino acid sequence Ser Asn Glu Pro Cys Ser
Asp Gln Gly Gly (SEQ ID NO:24) is obtained by substituting Ile and GIn with Asn

and Pro respectively in the peptide of amino acid sequence of Ser-Ile-Glu-Gin-Cys-
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An oligopeptide represented by the following amino acid sequence was

synthesized by solid phase method using Fmoc.
Ser-1le-Glu-Gln-Ser-Cys-Asp-Gln-Asp-Glu (comprising murine pep7 region). Then,
the synthesized oligopeptide was reacted with a cross-linking agent (bismaleimide

10 hexane, trade name BMH, produced by Pierce) according to the instructions of this
cross-linking agent. The reactions were carried out in various ratios of the
oligopeptide and the cross-linking agent. Figs. 10A-10C shows the result obtained by
analyzing the reaction product of the oligopeptide and the cross-linking agent with
gel permeation column (Amersham Pharmacia, SuperdexTM peptide PC 3.2/30,

15 250mM NaCL, 20mM Na-phosphate buffer (pH7.2) was used as a developing
solution).

The upper diagram (A) in Fig.10 shows the result obtained by reacting the
oligopeptide with bismaleimide in a ratio of 7:3 and separating with liquid
chromatography (Amersham Pharmacia, Smart system). Peak (a) represents a

20 peptide dimer, and peak (b) represents a peptide dimer having a reactive maleimide.
Peak (a) corresponds to the time when 1.2 ml was eluted, and peak (b) corresponds
to the time when 1.4 ml was eluted.

The middle diagram (B) in Fig.10 shows the result obtained by reacting the
oligopeptide with bismaleimide in a ratio of 2:5. Peak (a) represents a peptide dimer,

25 and peak (b) represents a peptide dimer having a reactive maleimide. Since

bismaleimide hexane exists in excess, the peptide dimer having a reactive maleimide
~

(b) has been formed in larger amount than the peptide dimer (a).
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is reacted with (b) to form a dimer (a).

Example 13: Evaluation of hair growth promoting activity of various oligopeptides
(1) Preparation of various oligopeptides

10 Oligopeptides (A) and (B) represented by the following amino acid sequences
were synthesized by solid phase method using Fmoc (hereinafter, these are referred to
as the unmodified oligopeptides).

(A) Ser-Ile-Glu-GlIn-Ser-Cys-Asp-Gln-Asp-Glu (SEQ ID NO:142)
(B) Ser-Ile-Glu-GIn-Ser-Lys-Asp-Gln-Asp-Glu (SEQ ID NO:123)

15 The synthesized oligopeptide (A) was reacted with a cross-linking agent
(bismaleimide hexane, trade name BMH, produced by Pierce) according to the
instructions of this cross-linking agent. Also, the synthesized oligopeptide (B) was
reacted with a cross-linking agent DSG (disuccinimidyl glutarate). Using a fraction
collector, the monomer to which the cross-linking agent was bound was fractioned

20 and collected.

(2) Evaluation of hair growth promoting activity
The skin tissues of maxilla of ICR mice (pregnancy 12 days) were collected
by stereoscopic microscope, and left and right sides were respectively recovered from
25 5 mice. S pieces of each of the thus collected left (for control) and right (for test
oligopeptides) skins from 5 mice were respectively placed on 1 nuclepore membrane
(pore diameter 8 um; diameter 13mm), and were set in such a way that the outside

upturns by observing the samples with stereoscopic microscope. 500ul of Dalbecco’s
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control. The unmodified and modified oligopeptides synthesized in the above (1)
5 were used as the test oligopeptides.

Each membrane having skin tissues thereon was launched on the solution in
the above wells, and was incubated at 37°C for 6 days. 5 pieces of tissue were
recovered from the membrane into 100ul of SDS sample buffer (SDS 0.02g/ml,
glycerol 0.2g/ml, pH6.8), and dissolved by ultrasonic treatment. The control

10 membrane was also treated similarly. The solution obtained by such a treatment was
subjected to electrophoresis (35mA, 1.5 hour) in SDS-PAGE (acrylamide 4-20%),
and transferred to PVDF membrane, and incubated in Tris buffer containing 5% skim
milk (TBST) for 1 hour. The membrane was reacted with mAb 27 (10pug/ml in
TBST) obtained in Example 6 for 1 hour, and was washed well with TBS. Then,

15 peroxidase labeled anti-rat I[gG (Amersham) (1/1000 diluted in TBST) was reacted as
the second antibody, and the membrane was washed well with TBS. The intensity of
the reaction of mAb 27 was examined using ECL kit (Amersham).

The results obtained are shown in Fig.11.

The test oligopeptides in each lane of Fig.11 are as follows.

20 First from left: Unmodified oligopeptide (A)

Second from left: BMH modified oligopeptide (A)
Third from left: Unmodified oligopeptide (B)
Fourth from lefi: DSG modified oligopeptide (B)

25 As is understood from the results of Fig.11, the bands in the second and fourth
lane from the left (modified oligopeptides) were stronger than the bands in the first
and third lane from the left (unmodified oligopeptides) respectively. These results

demonstrate that the modified oligopeptides have a hair growth promoting activity,
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and various cross-linking agents, the hair growth promoting activity was evaluated in
5 the same manner as in the above.

As aresult, it was demonstrated that all of the modified oligopeptides which
were obtained by modifying Ser-Ile-Glu-GIn-Ser-Cys-Asp-Gln-Asp-Glu; Ser-Ile-
Cys-Glu-Gln-Ser-Asp-Gln-Asp-Glu (SEQ ID NO:122); or Ser-lle-Glu-GlIn-Ser-Cys-
Asp-Gln with bismaleimide hexane (BMH), 1,4-bismaleimide butane (BMB) or

10 bismaleimide ethane (BMOE) , showed a hair growth promoting activity.

Example 14: Preparation of oligopeptides
An oligopeptide represented by the following amino acid sequence Ser-Ile-
Glu-Gln-Ser-Cys-Asp-Gln-Asp-Glu (comprising murine pep7 region) was
15 synthesized by solid phase method using Fmoc. Also, a modified oligopeptide
(referred to herein as “b7”’) having a modification by biotin at the N-terminus of the
above sequence was prepared.
The synthesized oligopeptides were purified by a high performance liquid
chromatography (HPLC), and it was confirmed by HPLC and Mass that the purity
20 was 90% or more.
The conditions of HPLC are disclosed below.
Column: ODS-UG3 (Monomeric ODS, Nomura Kagaku), 1.0 mm in inside diameter,
100 mm in length '
Measurement: room temperature (25°C)
25 Detection: UV 214 nm, 280 nm

Eluenting solvent: gradient of solvent A and solvent B (solvent A: 0.1%

trifluoroacetic acid; solvent B: 90% acetonitrile/0.1% trifluoroacetic acid, linear
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Flow rate: 75 ml/ml
Retention time of oligopeptides:
5 Ser-Ile-Glu-GIn-Ser-Cys-Asp-GIn-Asp-Glu: 21.52 minutes (dimer), 20.59 minutes
(monomer)
b7; 29.89 minutes (monomer), 32.85 minutes (dimer)
The above-prepared oligopeptides were dissolved in phosphate buffered saline
(PBS) in 0.3 mg/ml, and the same amount of 100% ethanol was added to this solution
10 to prepare 50% ethanol/PBS solution (0.15mg/ml). The cross-linking of the
oligopeptide was carried out as follows. BMH dissolved in dimethylsulfoxide (65ul)
was slowly added with stirring in a final concentration 33ug/ul to the 1mg/ml
oligopeptide solution (Sml) in PBS, and the mixture was reacted overnight at 4°C.
To this solution, 6.6 ml of PBS and a solution of cysteine hydrochloride dissolved in
15 PBS at 5 ml so as to give a final concentration of Smg/ml were added and mixed to
prepare a S-S bridged oligopeptide (referred to as “ss7”) solution (containing
monomer to which a cross-linking agent was bound, as well as dimer) at a final
concentration of 0.3mg/ml. The retention time is 33.01 minutes by HPLC as
performed under the conditions disclosed above. A control solution was prepared by
20 reacting ni the same manner with the addition of the reagents except for using PBS
instead of the oligopeptide solution. A solution of the cross-linked oligopeptide was
also added with the same volume of ethanol to prepare a 50% ethanol/PBS solution at
the final concentration of 0.15mg/ml. This S-S bridged oligopeptide was used for the
evaluation of hair growth promoting activity in Examples 15 and Example 16.
25 N
Example 15: Evaluation of hair growth promoting activity by in vivo method
C3H and C57BL/6 mice are known to have sustained telogen for about 50
days from the 45th day after the birth to around the 95th day. Their hair cycle is
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above was applied to five mice in each group, once a day and 5 days in a week in the
amount of 0.2 ml until 38th day from the start of the test. The application was carried
out by using a syringe without needle. Dipeptide (Ile-Lys) and tripeptide (Glu-lle-
Lys) of which N-terminal is biotinylated were mixed, and then added with the cross-
linking agent to prepare a control solution.

Plural persons (two persons) observed the mice twice a week by naked eye for
evaluation, and gave a 6-graded score depending on a ratio of hair restoration area
based on the hair shaved area. At the same time, photographs were taken. Hair
growth scores were calculated as follows. At first, the following score was given
depending on a ratio of areas where the skin color changes to gray or black in the hair
shaved area; 0-20% : 1, 20-40% : 2, 40-60% : 3, 60-80% :4, 80-100% : 5. The sum
of the above scores in each group was determined as the hair growth score. The
maximum value of the hair growth score of each group was 50 for each of the persons
for judgment, and the maximum value of hair growth score was 100 because the
judgment was made by two persons. In the group wherein the S-S bridged
oligopeptide (containing monomer to which a cross-linking agent was bound, as well
as dimer) and biotynalated oligopeptide was applied, the transition to anagen was 7
days or more earlier than the control group, and the hair restoration was promoted at
any time until the hair grew and restored almost completely. In the group wherein the
biotinylated oligopeptide was applied, the hair restoration was promoted until about

30 days from the start of the test as compared with the control group similarly to the
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The skin tissues of maxilla of ICR mice (pregnancy 12 days) were collected
by stereoscopic microscope, and left and right sides were respectively recovered from
5 mice. 5 pieces of each of the thus collected left (for control) and right (for test
10 oligopeptides) skins from S mice were respectively placed on 1 nuclepore membrane
(pore diameter 8 um; diameter 13mm), and were set in such a way that the outside
upturns by observing the samples with stereoscopic microscope. 500ul of Dalbecco’s
MEM/Ham F12 medium containing 1% BSA was added to 2 wells of 24 well dish.
The test oligopeptide in a solvent (PBS) was added in a final concentration of 20uM
15 to one well, and solvent (PBS) was added in the same amount to the other well as a
control. The S-S bridged oligopeptide prepared in the above Example was used as
the test oligopeptide.
Each membrane having skin tissues thereon was launched on the solution in
the above wells, and was incubated at 37°C for 6 days. 5 pieces of tissue were
20 -recovered from the membrane into 100ul of SDS sample buffer (SDS 0.02g/ml,
glycerol 0.2g/ml, pH6.8), and dissolved by ultrasonic treatment. The control
membrane was also treated similarly. The solution obtained by such a treatment was
subjected to electrophoresis (35mA, 1.5 hour) in SDS-PAGE (acrylamide 4-20%),
and transferred to PVDF membrane, and incubated in Tris buffer containing 5% skim
25 milk (TBST) for 1 hour. The membrane was reacted with mAb 27 (10ug/ml in
TBST) obtained in Example 6 for 1 hour, and was washed well with TBS. Then,

peroxidase labeled anti-rat [gG (Amersham) (1/1000 diluted in TBST) was reacted as
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ohgopeptxde (ss7) prepared in Example 14 was added, and right lane (control) shows
the sample where only solvent was added. As is understood from the results of
Fig.13, a stronger band was detected in the sample where the S-S bridged
oligopeptide (ss7) was added, than in the control. This suggests that the expressed
amount of an antigen recognized by mAb27 is increased.

10 This Example demonstrates that ss7 has hair growth promoting activity. From
this example, it is understood that ss7 increases the expressed amount of the antigen
of mAb27. From the examples, it is understood that the antigen of mAb27 is specific
for anagen of follicle. Therefore, the increase of antigen of mAb27 is considered to
be an index which represents a hair growth promoting activity. That is, a hair growth

15 promoting activity can be evaluated by examining the expression of the antigen of
about 220 kDa present in new follicle using mAb27.

The monoclonal antibody of the present invention can specifically recognize

an antigen present in epithelial new follicle, and is useful for the evaluation of hair

growth promoting activity.

20
Example 17
Oligopeptide b7AC1, b7AC2, b7AC3, b7AC4, and b7ACS were synthesized
by deleting one, two, three, four, or five amino acids from the C-terminal of b7,
respectively, and then blocking sulfhydryl group. Oligopeptide b7AN1, b7AN2, and
25 b7AN3 were synthesized by deleting one, two, or three amino acids from the N-

terminal of b7. b7AC1 refers to the oligopeptide sequence (SIEQSCDQD); b7AC2
refers to the oligopeptide sequence (SIEQSCDQ); b7AC3 refers to the oligopeptide
sequence (SIEQSCD); b7AC4 refers to the oligopeptide sequence (SIEQSC); b7ACS
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s Lys-Ser-Ile-Glu-Gln-Ser-Cys-Asp-Gln-Asp-Glu was synthesized whose N-terminal

was bound with lysine.

Human keratinocytes (NHEK cell, Clonetics, available from Sanko Jyun-
yaku, Ltd.) were cultivated in a medium for proliferation (Clontics) comprising
30ug/ml BPE, 0.1ng/ml human EGF, 5ug/ml insulin, 0.5ug/ml hydrocortisone,

10 50ug/ml gentamycin, and 50 ng/ml amphoterin. These cells were re-suspended at the
concentration of 1x10* cells/ml in a medium wherein EGF, insulin, and
hydrocortisone were removed from the above medium for proliferation, and then
100ul of the suspension was placed on each well of a 96-well plate. At the same time
of the plating of the cells, 5ul of 1 mg/ml oligopeptide was added to the suspension

15 so as to be final concentration of 50pg/ml. After cultivation for 16-20 hours, the
amount of IL-8 in the culture supernatants was measured by ELISA kit (ENDOGEN).
Table IV shows the correlation between inducing activity on IL-8 secretion by NHEK

cells and hair growth promoting activity.

Table IV
Oligopeptide IL-8 inducing Hair growth Activity
activity
b7 © O
cross-linked b7 © ©
ss7 © © B
control X X
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10 10F 10%& 0-} \l'hg?eEsTx’rts o%tgined by evaluation of oligopeptides b7AC1, b7AC2, b7AC3,
b7AC4, b7ACS5, b7ANI, b7AN2, and b7AN3 on IL-8 inducing activity are shown in
5 Fig. 8. When one or more amino acids were deleted from the N-terminal, the
secretion amount of IL-8 was slightly decreased, and when one or more amino acids
were deleted from the C-terminal, the secretion amount of IL-8 was maintained until
deletion of four amino acids. When five amino acids were deleted, the secretion
amount of IL-8 was significantly decreased. From these results, it is revealed that
10 almost the same hair growth activity as that of oligopeptide b7 can be expected by the
deletion of up to four amino acids from the C-terminal, or the deletion of up to three
amino acids from the N-terminal of the b7 region. As shown in Figure 9, 11-mer
oligopeptide bk7 had also almost the same IL-8 inducing activity as that of
oligopeptide b7.
15
Example 18
The N-terminus of oligopeptide murine pep7 was biotinylated using NHS-
biotin or NHC-biotin (Pierce) in accordance with the instructions of the attached
manual. When NHS-biotin was used, -O-CO-(CH;)413.5A) was introduced as a
20 spacer between the N-terminus and the biotin, and when NHS-LC-biotin was used, -
0-CO-(CH;)s-NH-CO-(CH,)s-(22.4A) was introduced as a spacer between the N-
terminal and the biotin. The secretion amount of IL-8 was determined using these
biotinylated oligopeptides in the same manner as in Example 17. These oligopeptides
had almost the same IL-8 inducing activity as that of oligopeptide b7. These results
25 show that the oligopeptide of which N-terminal is directly biotinylated has almost the
same hair growth promoting activity as that of the oligopeptide of which N-terminal

is biotinylated by means of a spacer, and both of them are active as compared to the

b7 region without biotin at the N-terminus.
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wherein X1 is an amino acid residue of Ser, Ala, Tyr, Thr, Pro, Phe, Val, Gly, Leu,
10 Ile or Met, or is deleted from said oligopeptide;
X2 is an amino acid residue of Ile, Gly, Asn, Thr, Val, Ser, Phe, Leu, Ala, Pro, Cys,
or Met, or is deleted from said oligopeptide;
X3 is an amino acid residue of Glu, Lys, Gln, Arg, Ala, Val, Trp, Cys, or Asp;
X4 is an amino acid residue of Gln, Pro, Glu, Thr, Arg, Ser, His, Cys, or Lys;
15 X5 is an amino acid residue of Ser, Trp, Phe, Thr, Cys, Tyr, Pro, Ala, Gly, Val, Leu,
Ile, or Met;
X6 is an amino acid residue Cys; a reactive substance-bound Cys or a reactive
substance-bound Lys; and
X7 is an amino acid residue of Asp, Glu, His, Ser, Ala, Gly, Asn, Tyr, Arg, or Leu, or
20 is deleted from said oligopeptide, with the proviso that the oligopeptide is not
identical to SEQ ID NO:1 or SEQ ID NO:2, and is not identical to oligopeptide Ser-
Ile-Glu-GIn-Ser-Cys-Asp or Ser-Ile-Glu-Gln-Ser-Cys.

2. The oligopeptide of claim 1 comprising the following amino acid sequence,
25 X1-X2-X3-X4-X5-X6-X7,

X1-X2-X3-X4-X6-X5-X7,

X1-X2-X3-X6-X4-X5-X7; or

X1-X2-X6-X3-X4-X5-X7,
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k1 o 2 is an amino acid residue of Ile, Asn, Thr, or Ser, or is deleted from said
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3. An isolated oligopeptide of between about 7 and about 100 amino acid

15 residues in length having hair growth promoting activity, comprising the following
amino acid sequence:
X1-X2-X3-X4-X5-X6-XT7;
X1-X2-X3-X4-X6-X5-X7;
X1-X2-X3-X6-X4-X5-XT7; or

20 X1-X2-X6-X3-X4-X5-X7;
wherein X1 is an amino acid residue of Ser, Ala, Tyr, Thr, Pro, Phe, Val, Gly, Leu,
Ile or Met, or is deleted from said oligopeptide;
X2 is an amino acid residue of Ile, Gly, Asn, Thr, Val, Ser, Phe, Leu, Ala, Pro, Cys,
or Met, or is deleted from said oligopeptide;

25 X3 is an amino acid residue of Glu, Lys, Gln, Arg, Ala, Val, Trp, Cys, or Asp,
X4 is an amino acid residue of Gln, Pro, Glu, Thr, Arg, Ser, His, Cys, or Lys,
X5 is an amino acid residue of Ser, Trp, Phe, Thr, Cys, Tyr, Pro, Ala, Gly, Val, Leu,
Ile, or Met,
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(8$109B8E' () subslaBSLOHMNAIAR: fid © (&SL0UFSFE ()-: (&SL0UKAKE ()-: T
$10%8&' () - FLSVMBNSSS7TTUbA410$  t $10%Az A&{(%-Q 6yL$10%& ()- yL$10% ! & ()-
yL$10% & () - X7y 81 awgng acid resigya o aenamiyailisy Peraddd$ly, 43y, Aag, or keu, or

Cs100mssa () RSB TR Ul B pb ot e diedeemidginoy

($10%6& () - idethléaVacldigbpéptide Ser-310GHY-GRi-§or-CYLQENDE §erf O NA-GI-BeFE€FQ%& () - m

F $10%& ()- F $10% & ()- 8F $10%& ()- ! 5F $109%0& ()- ~f
109& ()-[=\\\P]; | [: NAA1010 #,t$10%*& () - $1098& () - $10% 9 & ()-
$10% N 4. The oligopeptide of claim 1 comprising the following amino acid sequence:

X1-X2-X3-X4-X5-X6-X7,
X1-X2-X3-X4-X6-X5-X7,;
10 X1-X2-X3-X6-X4-X5-X7; or
X1-X2-X6-X3-X4-X5-X7,;
wherein X1 is an amino acid residue of Ser, Tyr, Thr, or Pro, or is deleted from said
oligopeptide;
X2 is an amino acid residue of Ile, Asn, Thr, or Ser, or is deleted from said
15 oligopeptide;
X3 is an amino acid residue of Glu, Ala, Trp, or Asp,
X4 is an amino acid residue of Gln,
X5 is an amino acid residue of Ser, Cys, or Tyr,
X6 is an amino acid restdue of Cys;
20 X7 is an amino acid residue of Asp, Ala, Gly, or Leu, or is deleted from said
oligopeptide, with the proviso that the oligopeptide is not identical to oligopeptide
Ser-Ile-Glu-GIn-Ser-Cys-Asp or Ser-Ile-Glu-Gln-Ser-Cys.

5. The oligopeptide of claim 1 comprising the following amino acid sequence:
25 T/Y-S/N-E-Q-S-C-A. (SEQ ID NO:3).
6. The oligopeptide of claim 3 comprising the following amino acid sequence:

T/Y-S/N-E-Q-S-C-A. (SEQ ID NO:3).
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@*1098& () -7.@ 10%L0l{gopeXide’ dlﬂl‘m]& I(Wh@ﬁ{nppmpl)mirmmdﬁil&mdues are substituted
3$10%" & ()-9g10$10$10$. L 910%6&" ( 10968 (c)@fs 2109

, 010%& () - gidbgpmino[acisl seqnence st%@duaﬁle)s #ﬁ%%k?reyuhe pmRpsEcEd -

I e )

$10984 %K' () -i©o}her than[the/tdddiQo sXth &hDURSRIeiues GROGHESE{}Cys. $10%$& () - M
$109%$& () -M 3$10%8&' ()-m 3$10%B&' () -nKvU410 t109%B& () - : $10%B& () -
L $1098& () - 10$10$10$ L91098& ()- 9 “$1098#3& ()- i]|[:vU4l0 !$10%:& ()-I

#1 $109 $* &' (3 - | g )
Fn$1098& () - Eif)vu410 ofcgtaeRethi e Sndicinlo &) FARIONEN elidnes are sybstituted

)$$10‘V$& ()-in tI)e$ m@m%&#eqyenc?mxﬁescbktﬂi@)y Gu&Shos4r-Qyst Aspnvéhessid Gganiay - m
Y$1098" & Y3$10% Qo Z Y$10% $ t bu410
~10%&8& () ()1 I @%ﬁ‘bé@"@ &8 E’ﬁa %“?&&%%@&é% m"’;’ézﬁo/‘%y%%"%

) $1093& () -dubktituled4d Other thitd BROtRiEd (0 siRth3Hnii A6 Yeiddkedi dues 3t A HEr

$10%R& ()- FK $109&& ()- FK $10%&& ()- D||[ NA41010&10&10& 910/«&& () . 1g

109%8& ()-3 / @10%&& ()- -z10%R& ()- !'#109%R&' ()-9Y] YL{ZO9NA41010 f 10%$& () -
F8 ~$10%& (9 - Fhhe SildpEfidor o1 1 WA hirst Ser is substituted with 2
hydrophobic amino acid residue or a neutral amino acid residue in the amino acid
sequence of Ser-Ile-Glu-Gln-Ser-Cys-Asp.
15
10.  The oligopeptide of claim 1 wherein the first Ser is substituted with Ala, Tyr,
Thr, Pro, Phe, Val or Gly in the amino acid sequence of Ser-lle-Glu-Gln-Ser-Cys-
Asp.

20 11.  The oligopeptide of claim 1 wherein the second Ile is substituted with a
neutral amino acid residue or a hydrophobic amino acid residue in the amino acid

sequence of Ser-Ile-Glu-GlIn-Ser-Cys-Asp.
12.  The oligopeptide of claim 1 wherein the second Ile is substituted with Gly,

25 Asn, Thr, Val, Ser, Phe or Leu in the amino acid sequence of Ser-Ile-Glu-Gln-Ser-
Cys-Asp.
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16.  The oligopeptide of claim 1 wherein the seventh Asp is substituted with Glu,
His, Ser, Ala, Gly, Asn, Tyr or Leu in the amino acid sequence of Ser-Ile-Glu-Gln-
15 Ser-Cys-Asp.

17.  The oligopeptide of claim 1 wherein the third Glu is substituted with Lys,
Gly, Gln, Arg, Ala, Val Asp or Trp in the amino acid sequence of Ser-Ile-Glu-Gln-

Ser-Cys-Asp.

20
18.  The oligopeptide of claim 1 wherein the fourth Gln is substituted with Pro,
Glu, Thr, Arg, Ser, His or Lys in the amino acid sequence of Ser-Ile-Glu-GIn-Ser-
Cys-Asp.

25 19.  The oligopeptide of claim 1 wherein the first Ser is substituted with Thr or

Tyr, the second Ile is substituted with Ser, Asn or Thr, the third Glu is substituted
with Ala, Asp or Trp, the fifth Ser is substituted with Cys or Tyr, and/or the seventh
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22.  The oligopeptide of claim 1 wherein O to 2 amino acid residues are substituted
in the amino acid sequence represented by Glu-GIn-Cys-Ser-Asp; wherein the amino
acid residue to be substituted is other than Cys or other than the third to sixth amino

acid residues Glu-Gln-Cys-Ser.

20
23.  The oligopeptide of claim 1 wherein the first Ser is substituted with a
hydrophobic amino acid residue or a neutral amino acid residue in the amino acid
sequence of Ser-Ile-Glu-Gin-Cys-Ser-Asp.

25 24.  The oligopeptide of claim 1 wherein the first Ser is substituted with Ala, Tyr,

Thr, Pro, Phe, Val or Gly in the amino acid sequence of Ser-Ile-Glu-GIn-Cys-Ser-
Asp.
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26.  The oligopeptide of claim 1 wherein the second lle is substituted with Gly,
Asn, Thr, Val, Ser, Phe or Leu in the amino acid sequence of Ser-Ile-Glu-Gln-Cys-
Ser-Asp.

27.  The oligopeptide of claim 1 wherein the sixth Ser is substituted with a neutral
amino acid residue or a hydrophobic amino acid residue in the amino acid sequence

of Ser-Ile-Glu-GIn-Cys-Ser-Asp.

28.  The oligopeptide of claim 1 wherein the sixth Ser is substituted with Trp, Phe,
Thr, Cys, Tyr, Pro or Ala in the amino acid sequence of Ser-Ile-Glu-Gln-Cys-Ser-
Asp.

|
29.  The oligopeptide of claim 1 wherein the seventh Asp is substituted with a
hydrophilic amino acid residue, Gly, Ala or Leu in the amino acid sequence of Ser-

le-Glu-GlIn-Cys-Ser-Asp.

30.  The oligopeptide of claim 1 wherein the seventh Asp is substituted with Glu,
His, Ser, Ala, Gly, Asn, Tyr or Leu in the amino acid sequence of Ser-Ile-Glu-Gln-
Cys-Ser-Asp.

31.  The oligopeptide of claim 1 wherein the third Glu is substituted with Lys,
Gly, Gln, Arg, Ala, Val, Asp or Trp in the amino acid sequence of Ser-Ile-Glu-Gln-
Cys-Ser-Asp.
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32.  The oligopeptide of claim 1 wherein the fourth Gln is substituted with Pro,
Glu, Thr, Arg, Ser, His or Lys in the amino acid sequence of Ser-Ile-Glu-GIn-Cys-
Ser-Asp.

33.  The oligopeptide of claim 1 wherein the first Ser is substituted with Thr or
Tyr, the second Ile is substituted with Ser, Asn or Thr, the third Glu is substituted
with Ala, Asp or Trp, the sixth Ser is substituted with Cys or Tyr, and/or the seventh
Asp is substituted with Gly, Ala or Leu in the amino acid sequence of Ser-Ile-Glu-

GIn-Cys-Ser-Asp.

34.  The oligopeptide of claim 1 wherein 1 to 3 amino acid residues other than the
third to sixth amino acid residues Glu-Gln-Cys-Ser are substituted in the amino acid
sequence of Ser-lle-Glu-GIn-Cys-Ser-Asp, the first Ser is substituted with Thr or
Tyr, the second Ile is substituted with Ser, Asn or Thr, and/or the seventh Asp is
substituted with Gly, Ala or Leu.

35. The oligopeptide of claim 1 which comprises at least an amino acid sequence
wherein 1 to 3 amino acid residues are substituted in the amino acid sequence
represented by Ser-Ile-Glu-Cys-GlIn-Ser-Asp wherein the amino acid residue to be
substituted is other than Cys or wherein the amino acid residue to be substituted is

other than the third to sixth amino acid residues Glu-Cys-GIn-Ser.

36.  The oligopeptide of claim 1 wherein O to 2 amino acid residues are substituted
in the amino acid sequence represented by Glu-Cys-Gln-Ser-Asp; wherein the amino
acid residue to be substituted is other than Cys or wherein the amino acid residue to

be substituted is other than the third to sixth amino acid residues Glu-Cys-Gln-Ser.
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- 10%%& ()- - 10%$& ()- ', - 10%$& ()- - 10%$& ()-
++04-@B+CH +d+hl, B - 10%$& ()- - 10%$& ()- ' . - 10%S$& ()- -
10%e3%& ()- - 10%%$& ()- ' , d+f +g+tmt++++eG B - 10%3%& ()- ' , -
10%$& () -
37.  The oligopeptide of claim 1 wherein the first Ser is substituted with a
hydrophobic amino acid residue or a neutral amino acid residue in the amino acid
sequence of Ser-Ile-Glu-Cys-Gln-Ser-Asp.
5 38.  The oligopeptide of claim 1 wherein the first Ser is substituted with Ala, Tyr,
Thr, Pro, Phe, Val or Gly in the amino acid sequence of Ser-Ile-Glu-Cys-GlIn-Ser-
Asp.
39.  The oligopeptide of claim 1 wherein the second Ile is substituted with a
10 neutral amino acid residue or a hydrophobic amino acid residue in the amino acid
sequence of Ser-Ile-Glu-Cys-Gln-Ser-Asp.
40.  The oligopeptide of claim 1 wherein the second Ile is substituted with Gly,
Asn, Thr, Val, Ser, Phe or Leu in the amino acid sequence of Ser-Ile-Glu-Cys-Gln-
15 Ser-Asp.
41.  The oligopeptide of claim 1 wherein the sixth Ser is substituted with a neutral
amino acid residue or a hydrophobic amino acid residue in the amino acid sequence
of Ser-Ile-Glu-Cys-GIn-Ser-Asp.
20
42.  The oligopeptide of claim 1 wherein the sixth Ser is substituted with Trp, Phe,
Thr, Cys, Tyr, Pro or Ala in the amino acid sequence of Ser-Ile-Glu-Cys-Gln-Ser-
Asp.
25 43.  The oligopeptide of claim 1 wherein the seventh Asp is substituted with a

hydrophilic amino acid residue, Gly, Ala or Leu in the amino acid sequence of Ser-

Ile-Glu-Cys-GIn-Ser-Asp.
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- 10%$& ()- - 10%$& ()- ', - 10%$& ()- ++++",,.|[:,B - 10%
F#10% & ()- F#109B%& ()- FI"10% & ()-T FI"10% & ()-T ,210% & () -
| +t210% & ()-........ eE) @#10% & ()-m @#10% & ()-m @#10% & ()-m ' #@
#10% & ()-m @#L0O% & ()-m @#10% & ()-m .. ... [110/dH) @#10% & ()-m @
#10% & ()-m M #@#10% & ()-m @#10% & ()-m @ #10% & ()-m
"#0/=/blc/li/mM/eE) @#10% & ()-m @#10% & ()-m @#10% & ()-m @ #10% & ()-m
mM#) @#10% & ()-m @#10% & ()-m////]///hL, @#10% & ()-m

44.  The oligopeptide of claim 1 wherein the seventh Asp is substituted with Glu,

His, Ser, Ala, Gly, Asn, Tyr or Leu in the amino acid sequence of Ser-Ile-Glu-Cys-
Gln-Ser-Asp.

5 45.  The oligopeptide of claim 1 wherein the third Glu is substituted with Lys,
Gly, GIn, Arg, Ala, Val, Asp or Trp in the amino acid sequence of Ser-Ile-Glu-Cys-
GIn-Ser-Asp.

46.  The oligopeptide of claim 1 wherein the fifth Gln is substituted with Pro, Glu,
10 Thr, Arg, Ser, His or Lys in the amino acid sequence of Ser-Ile-Glu-Cys-Gln-Ser-
Asp.

47. The oligopeptide of claim 1 wherein the first Ser is substituted with Thr or
Tyr, the second Ile is substituted with Ser, Asn or Thr, the third Glu is substituted

15 with Ala, Asp or Trp, the sixth Ser is substituted with Cys or Tyr, and/or the seventh
Asp is substituted with Gly, Ala or Leu in the amino acid sequence of Ser-Ile-Glu-

Cys-Gln-Ser-Asp.

48.  The oligopeptide of claim 1 wherein 1 to 3 amino acid residues other than the

20 third to sixth amino acid residues Glu-Cys-GIn-Ser are substituted in the amino acid
sequence of Ser-Ile-Glu-Cys-Gln-Ser-Asp, the first Ser is substituted with Thr or Tyr,
the second Ile is substituted with Ser, Asn or Thr, and/or the seventh Asp is

substituted with Gly, Ala or Leu.

25 49.  The oligopeptide of claim 1 wherein 1 to 3 amino acid residues are substituted
in the amino acid sequence represented by Ser-Ile-Cys-Glu-Gln-Ser-Asp wherein the
amino acid residue to be substituted is other than Cys or other than the third to sixth

amino acid residues Cys-Glu-Gln-Ser.
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&#10% & ()- @UW10% & ()- @10% & ()- S'10% & ()- S 10% & () -

310% & () - @%mrhmh%op%b%% oﬁéﬁﬁp?“w&el@n the 4{FLO94r § s(u)ost[ltugﬂjvg%ﬁ % ()-
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15 53. The oligopeptide of claim 1 wherein the second Ile is substituted with a
neutral amino acid residue or a hydrophobic amino acid residue in the amino acid

sequence of Ser-Ile-Cys-Glu-Gln-Ser-Asp.

54.  The oligopeptide of claim 1 wherein the second Ile is substituted with Gly,
20 Asn, Thr, Val, Ser, Phe or Leu in the amino acid sequence of Ser-Ile-Cys-Glu-GIn-
Ser-Asp.

55. The oligopeptide of claim 1 wherein the sixth Ser is substituted with a neutral

amino acid residue or a hydrophobic amino acid residue in the amino acid sequence
25 of Ser-Ile-Cys-Glu-GlIn-Ser-Asp.
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$910% & () - i hi,algls) Tir, PreAdOAlaNG el oftho Beid(sequénce of $&0RE-€y6IGIE,GIn-Ser-

" $109%x<& () - Z, 3DLO%& ()- ,3D10%8' 3& ()- p\10% & ()-1nnn nnWinovU410 y
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10% & () -BvvvvOGww [ : vU410 FF#10% & ()- @O0% & ()- f10% & ()- @B10% & () -
f 10%&'()- &$10% & .() - XXXQY.\ Svi41 Sl%&'. - L 0% () -

@6 10% & () - &$18§e&1 é%l’em%%ﬁ;cqé“{ ; LVhére‘ @W‘eg '%‘ A5 E}y‘%&}’%’f%@%‘[“’\}fﬁ%
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S910% & () - 54 1Q%e 8lifdpeptidd OP6Ifind ) whereln &%kt Giu wsﬁw%t&d@lm@ o

10% & () - 5676bA410 3910% & ()-F .. 9310%r&& (% & (
9$10% & () - GAy Glosd®, Ala, Nalidspen Tip:indheprmne g em&o er-Ile Ea%%uo
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*910%°& () - Ph & ()- <+$$10% & ()-

60.  The oligopeptide of claim 1 wherein the fifth Gln is substituted with Pro, Glu,
Thr, Arg, Ser, His or Lys in the amino acid sequence of Ser-Ile-Cys-Glu-Gln-Ser-
Asp.
20
61.  The oligopeptide of claim 1 wherein the first Ser is substituted with Thr or
Tyr, the second Ile is substituted with Ser, Asn or Thr, the fourth Glu is substituted
with Ala, Asp or Trp, the sixth Ser is substituted with Cys or Tyr, and/or the seventh
Asp is substituted with Gly, Ala or Leu in the amino acid sequence of Ser-Ile-Cys-
25 Glu-Gln-Ser-Asp. B
62.  The oligopeptide of claim 1 wherein 1 to 3 amino acid residues other than the

third to sixth amino acid residues Cys-Glu-Gin-Ser are substituted in the amino acid
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YY10958& () - &3.100TK2 ¢ligopspidd & ldim ywhafih Biq 3 amind fcidites it afelub Ot () -

Lyl 10% & () f 109 C v/ 10% & () - 35 10% & ()- @A0% & ()-g+vU4l0 y
166 (). ¥ iBPRAToid oy pRee o E el b I SO G HoP SoF 1050 &( ) - s,
I[:vU410 y 10% & ()- y910% & ()- S-10% & ()- t10% & ()- Y @ 10% & () -

S10% & ()-gn|[:vW410 Y3110% & ()- y310% & ()- Sml0% & ()- yS 10% & () -
Y10% & () - y@4 10988¢ olgapapfideafilaim whessrel (9 3 amind acidoestlue) are@BT8Ed! () -

3L 10% & ()-. f, 10%& ()= f 10% & 41810:10.10, £1010% & () -
S2° 10% & 8 “th%?’F“ “@}“?“ceéf?r%%‘?}i)éé;y(% %’ME% g (e pi {Z9NA4(12)10
1Y$1Q86 & ()-M "~ $10% & ()- @ $109%R& ()- ~$10%& ()-! " $10%& ()- f

10% & ()-068J[: NA41010 f( 10% & ()- 3S/10% & ()- F s$10%&& ()-m , F
s$10%%& () - Y$1Ebmlggqp)epm#e ofpiam kwhyrewy] k) Hawe1aid 1@idpensiesabiuted

1050 () b By e Fplie e OB Bl per- Xy 00y (-

*Lod0%R& ()- NLO% (& ()- ' Ff$10% & () - cdef BvUAL0 F&$109%6' $& () -
67109% & ()- ff 109 & ()-310r (101 (10r( &LO10% (& ()
L ($10% ( & ()@ | Theeligapeptidpmiieigpiawhyrein mge%pwq yeslupgaregubgitwed ) - s

"3%10%9) & & (3hthe axﬁ%oz%ﬁi s?éﬁ'uér)ce represented by Cys-Glu-GIn-Ser-Asp.

67.  The oligopeptide of claim 1 comprising about 8 to about 20 amino acid .
residues comprising an amino acid sequence selected from the group consisting of:
Ser-Ile-Glu-Gln-Xaa-Ser-Asp-Gln;

20 Ser-Ile-Glu-Xaa-Gln-Ser-Asp-Gln; and
Ser-Ile-Xaa-Glu-GIn-Ser-Asp-Gin,

wherein Xaa is Cys or a reactive substance-bound Cys.

68.  The oligopeptide of claim 67 comprising an amino acid sequence selected
25 from the group consisting of:
Ser-Ile-Glu-GIn-Cys-Ser-Asp-Gln;
Ser-Ile-Glu-Cys-Gln-Ser-Asp-Gln; and
Ser-Ile-Cys-Glu-Glin-Ser-Asp-Gln.
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71. The oligopeptide of claim 1 comprising the following amino acid sequence:

Thr Ser Asp GIn Cys Cys Asp Pro Asp Lys.
10

72.  The oligopeptide of claim 1 comprising the following amino acid sequence:

Pro Ser Glu GIn Ser Cys Ala Glu Glu Glu.

73.  The oligopeptide of claim 1 comprising the following amino acid sequence:

15 Ser Asn Glu GIn Ser Cys Ala Val Ala Glu.

74.  The oligopeptide of claim 1 comprising the following amino acid sequence:

Thr Thr Glu GIn Ser Cys Ala Val Asp Glu.

20 75.  The oligopeptide of claim 1 comprising the following amino acid sequence:

Ser Ile Glu Gln Ser Cys Gly GIn His Glu.

76.  The oligopeptide of claim 1 comprising the following amino acid sequence:
Ser Ser Ala GIn Ser Cys Leu Gin Asp Thr.
25

77. The oligopeptide of claim 1 comprising the following amino acid sequence:

Tyr Ile Glu GIn Tyr Cys Asp GIn Asp Glu.
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1098$&& () - & - 10@@$I§@;{epti<1@m$&mw&;qh{l&Pptamd basedssHBkineogRBigap¢ptide
Fy%s %8 V&I (f) lalmy3vw§thjlgg/%f$6v1so t)wt tﬁg %{lymer is noc%& hQnopolymer of oligopeptide

Ser-Ile-Glu-Gln-Ser-Cys-Asp or Ser-Ile-Glu-Gln-Ser-Cys.
85.  The oligopeptide polymer of claim 83 that is a dimer.
25 86.  The oligopeptide polymer of claim 84 that is a dimer.

87.  The oligopeptide of claim 85 wherein said dimer is a homodimer.
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F, *10% $ & () - F%10V$& E % $ .

F 10% $ & ()9(() C?J“P%B&ﬁ%‘g'ép’ﬁs‘gﬁ‘fog SP‘EB%“{"FP@Q%?S%&‘&WS“HO%& ()- FF
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F $10988&' () - - Fl 1008& ()-01i 1111111| [ NA41010$10$10$ FOF10%BE () -
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98.  The composition of claim 91 further comprising an agent that enhances

transdermal penetration.
25 9% A method of promoting hair growth in a mammal comprising administering a

composition of claim 91 in an amount effective to promote hair growth in said

mammal.
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composmon of claim 96 in an amount effective to promote hair growth in said

15 mammal.

104. A monoclonal antibody, or fragment thereof, which specifically recognizes

an antigen of about 220 kDa present in epithelial new follicles.

20 105.  The monoclonal antibody of claim 104 wherein the antigen of about 220
kDa present in epithelial new follicles is an antigen which is specifically expressed

during the growth period of an imago or the developing period of a fetus.

106. A monoclonal antibody, or a fragment thereof, produced by the hybridoma
25 deposited with the Patent and Bio-Resource Center of National Institute of Advarced
Industrial Science and Technology and having an accession number of FERM P-

18578 (FERM BP-8121).
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107. An antigen, or fragment thereof, recognized by the monoclonal antibody of
claim 106.

108. A hybridoma which produces the monoclonal antibody of claim 104.

109.  The hybridoma of claim 108 deposited with the Patent and Bio-Resource
Center of National Institute of Advanced Industrial Science and Technology and
having an accession number of FERM P-18578 (FERM BP-8121).

110.  The hybridoma of claim 108 produced by the method comprising fusing
immunocytes of a mammal immunized with an immunogen containing protein
extracted from hair collected from the skin of a mammal in the growth period and/or
follicles of whiskers of a mammal in a growth period, and myeloma cells of a

mammal.

111. A process for the production of a monoclonal antibody specific for an
antigen of about 220 kDa present in epithelial new follicles, which comprises the
steps of incubating the hybridoma of claim 108, and collecting the monoclonal

antibody produced by said hybridoma.

112. A method for the evaluation of hair growth promoting activity comprising

the steps of;

(1) incubating skin tissue derived from a mammal in the presence of a
substance to be tested under suitable conditions and for a time effective to promote
hair growth;

(2) recovering said skin tissue from step (1);

(3) reacting said skin tissue with the monoclonal antibody of claim 106, or a

fragment thereof, and;
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(4) detecting said monoclonal antibody or a fragment thereof that reacted

with the skin tissue.

113. The method of claim 112 wherein said monoclonal antibody is produced by

the hybridoma of claim 109.

114.  AKit for the evaluation of hair growth promoting activity which comprises

the monoclonal antibody of claim 104 or a fragment thereof.

115. A kit of claim 114 which comprises the monoclonal antibody of claim 105,

or a fragment thereof.

116.  Akit of claim 114 which comprises the monoclonal antibody of claim 106,

or a fragment thereof.
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