' DECLARATI ON |, Makoto Al HARA, registered patent attorney, of SIKs & Co.,
8th Floor, Kyobashi-N sshoku Bldg., 8-7, Kyobashi 1-chone, Chuo-ku, Tokyo
104- 0031 JAPAN hereby declare that | am conpetent in both the English and
-Japanese | anguages and that | amthe translator of the Request and
Specification in respect of an'international application for a patent
filed in Japan and subsequently nunbered PCT/JP2004/ 000030 attached hereto
and declare and verify that the Eﬁ##ﬁﬂ&ggggs a true and correct translation
to the best of ny know edge and . ed: August 26, 2004 Makoto

Al HARA DESCRI PTI . ' hai 1. wt h pronoting
activity Techni c%ﬁeﬁEWé%%%gﬁ ?%%ﬁ%ﬁ%@ggg%%@aﬁgﬁhgd for the

eval uation of hair growmh pronoting activity wusing an antibody which is
specific for epithelial new follicle, and a kit for the evaluation of hair
grow h plesheicahigeldct i vity conprising said anti body. Background Art The
normal nor phogenesi s of epithelial tissue has been suggested to be
control | ed BYSiRveation mlags ity ¢ eptod Son the ealuatignaf hairegrp emeimg akividnd t he

epithelial. tis . D seases _.resulting fromthe. abnar.mpl norphogenesi s of
epi t hel | fiying ﬂ%ﬁﬁ’o%ef‘aﬁ@ﬁsgseﬁvﬁ%iﬁs@&l neR e i § KLLop e Bﬂ%ﬁfﬁal
cells. Thgt el rrofdnhdh t Ay | A he clarification of the
mechani sm i %fowhi Iéfﬁ ms%nﬁ%?ﬁ@ﬁﬁéﬁﬁupg?% t he nmor phogenesi s of
epithelial tissue. However, substances involved in the control of

nor phogenesi s of epithelial tissue are expressed under tinme and spati al

control Backgrawsdgitt cat ed system and accordingly, it is extrenely
difficult tg isolate these substances and anal yze their functions. It is

al so di ffi cdPgnomal memhogenctis of critelial ssye baskesh srggesied wrhesprliedpyng t he
nor phoge i I i tissue. For these reasons, nq..significant
progr essﬁaﬁg)ﬁ%eg%ﬁ&%%'g% %Sgl?éélgfn@f ‘feﬁs P&éeé’gﬁ“i?ﬁ%@ﬁeﬁpméfﬁsﬁ‘éq g?lsea%fsrus, ~anal ysi s
of the cartkink FbROhERE ﬁﬁﬂ%ﬁﬂr{wﬂfgeﬁ&?s_df@ RRAGANSH! e Bl e ap%'ﬂ | tissue has
been highly desired in order 10 elucidate the mechani of occurrence of

di seases aarsmalitis ofimesintlynid) ecls Mhbe (e af inferet hapiidae i tbk chiif&iusn and
establish nethods for treating these diseases. Under the circunstances,

epi mor phihé meshenisma én which H@S@T@}gwm%ilceﬂﬁ confrels thermporphegresiisofepithadipl tidved. i al
tissue i sol ated (EP0562123). Thi ubst ance, being_a physiologically
active B’§Y%Yn%lb3t€r{f%f g‘i"ﬂ]ivﬁ%“‘g‘%? f?ﬁﬁ?ﬂ? ogspesiPispitBelial 455099 ani no aci ds

as a cor E[ﬁ%]ﬂl I I sized . mai nl v by. mnesenchymal
cells. I?X és‘sg a sgr ‘}ﬁ%g fa]nd;{ %\%?Cg%fér@} %g?@lﬁ%%ﬁisﬂsgﬂ%caﬂggﬁco CFH%Y(}{IIB'[I ng the
mor phogeaasintelPdiffemitih Rbial! thése SMARNEAAH Al ActheiPRhb@RRAs O ieRld ARl cell's,
and that nornmal tissue formation was not progressed when epinorphin failed
to funct icoongsrct amotie esparinodntal eysaim sipiplityinzhthemotpghopafsib efspithelidh dssubat

epi mor phi n nol ecule can be roughly divided into four fragments froma

st r uct ur EPr Desepaspi: ng HeRibpad arogeasehas bepumpdetatdatsrin Kecarg®e 86bB)fieldrhat i s,

th I tid i Sti of full .l h of ' in_ can, be divided
|t o ¢ b THBY PSSR R G R e SRR P T P B 1 |
nyar ophob e A e BRler PORGMtd Bl BEoElrtoc O LSslstoch ot e

t hat t hewfttinigd imomphdgedonBoneplhdial GhRnPinA esGRIRGI thé thslis B teddihhb g dlR4del ani no
~acids in human epinorphin) participates in cell adhesion and is closely

rel ated wi t Woder thxgiraasstaneesodpiphnpbinchegdiabih theatonteolt of tiof menphogenpdis of (t he
above- nent.i og d EP 069%%%%). Since_epinorphin has an action for pronoting
normal  nBRY é&ﬁ%@i‘@“ E8B292d 42 This substance: keing aphysiolpgically agityean acti ve

i di i f ) j t h. ti t t t of
di Seases UnsBhelRRLSAIE b o bR dAre T Mo aming ARG e BRI 38 hai
growt h prQpmEd Bgaeflﬂ%%&neérflﬂﬁ%ﬂly b R K Fm AR P RL 8P aha g f rom a mammel

is alnost insoluble in a _
epimorphin had the action of promoting the morphogenesis of epithelial tissue through its
action on epithelial cells, and that normal tissue formation was not progressed when

| epimorphin failed to function.




‘aqueous nedi a such as saline, which causes difficulty in practically using
t he substance as nedicanents. Sone attenpts were nade to produce
epi nor phin derivatives having good solubility while substantially keeping
-the pronoting activity on norphogenesis of the native epinorphin. For
exanpl e, International Publication WOO 1/94382 di scl oses pep7 as an
exanmpl e of such a peptide having a hair growth pronoting activity. In such
attenpts to pégguce new_epi norphin derivati_ves, it is essential to

[

eval uate a SBYETHE OF SRHBOTRRGY 1that besndgund that spimorphin mglerplg capbe

eval uati I [ ieng activity.is i oned bel ow. C3H and
Comir 6 ety aRie b URTRE s SRotiiics ol o ORBO R0 "tays 1 om ¢ he
45t h day pabitcatior N8. 0598845).! PhAiO#RG0 %»E!@pt%wnm of Rfli1&n ffepﬁﬂcfrgﬁn' s easily
j udged based on the skin color changes, i.e., %rom pI In"telogen to gray
or bl ack cambeadivigedhinto’thé &illowiiigafotuhfragited D fromdts A teiminhly a esiledleeil dvmbinat ed by
using this mce and eval uating whether or not the admnistration the test

subst anc&pt Brefieng] doseain (2)rastollpdepif doprain 6).0md hydopkoégdomaititever, it has
been desjrved it evel op a nethod for re sinply and rapidly evaluating a
hair gr oﬁtﬁfmla??‘og%ﬁﬁ?gf?ﬂ&a%inP%e\?ﬁ Fﬂ?ﬁﬂcg@@gﬁﬁn@%ﬂ‘efiﬂ’é‘a@nventi on An
object o i i IS 1 QV.l . Q val uation
001 et bl 1588 NG BBl R U B BROSL chDEmBR 12! |
the eval diiiselbsely rdl@bd with bR vhplestioR BPbhyAbIGSEA Hothvity BNebinBRin dea! | Y

recogni zes a protein present in epithelial  new follicle, and a kit for the
eval uat i epovefméndionedyEBWOIBGOGPNOt i Nng activity conprising said antibody. In

order to achjeve the above-nentioned object, the present inventors have
carri ed out SngH epigioEphin has apaginp fopprameling nenmat membagengsis.dis sutisipberjist he

amno acid s ce a protein which is highly expressed at apagen stage
of hai 1 EReP BN R o SpTHR CnBieqleh] pseame R er Gy sty mg

act i Vi ty ye ARSI AREY é‘@ﬂ&ﬁgié%hé{ bRl nlh L@gRt i ng
activity gy ugi ng anseantisbo y agﬁg&@%’%&s{f%ﬁel n,JaF‘%fé'rge Jéagg?rlp eting the
present prowehpiogitingAght. i N accordance with the present invention, there is
provided a nethod for the evaluation of hair growh pronoting activity
wher ei n an &owieberdynative epinrosplog obtained fromraohanmal is hlnarst insolatdé th amequence of

SEQ ID NO, I of the sequence listing, _or a fragnent thereof, is wused. The
afor enenf“ﬂ‘@ﬁ%ﬁmﬁ‘&i?ﬁ saline; whigh capsesificplonip prartiealy umghesubaangsyas

I mmuni zi . i t han hupan with a protein of am.no acid
sequenceﬁ%f‘m%%aﬁgtjg% &%g%?s Y%gmaggg’aﬁﬂ%n elepglfog%’?ﬁ Vé‘ﬁ)é‘“rsg‘&}"?fé gfere is
provi dedsgubBiyaief ' u-ﬁ%a.(; v YR A JoVi ty

whi ch conpri sés st sggs%{‘ﬁﬁlllsﬁgﬁggh?fﬂ%ﬁﬁg%?n |Crsu§g% pI eé@g’g\g}g&l?ggg‘:?%‘}% l'iving
or gani snepiimorphie  foesangk, iiersatouilFudblictioh W1 /04380 eidhclok@GRYPAI 40 sai d skin
ti ssue pieces, and reacting themwth an anti body which recogni zes a

prot ei n &fanaN¢ piosusl b pepsidg bavivga biir SE@th Ponoting actiyity.t freswwbatiemptetd i sting, or
a fragnent ,thereof-, and detecting or neasuring said antjbody or a

f r agment PRABTSE CRRERh{RCry dtyes dgis GieHal e valing ayhag grpwth PERLing The

af or ement i d antibody includes an anti body which is obtained by

i-mruni zi ng an ani nmal other than human wth a protein of amno acid
sequence of ASBRIiiEMMRod for@yalihtthgSARHPIGEh PrSthb i acGifOE HeAordel balow. !

anot her aspect of the present invention, there i's provided a kit for the
eval uat i 68Haid 6257 BL4r mick brefkmown tto hayeandtained telogkni folh aame 5o daeSrommnthant i body
whi ch recogni zes a protein of am no acid sequence of SEQID NO. 1 of the

 sequence*thday afger thebigh o aeimdithe Pth far ddeir haineyals iseasibyiedzed based an iisody

i ncludes ,an anti,body which is.,obtained b i ni zi ng an,ani nal_other than
hunan v P SO SRS 1 v Rk e ielpesn fn v or pcka anagin. ABAT £Togith ¢ o
sequenceylgnskih B YRk DesaltRttv Yy - LAk | t he

parti al gm’ no _c‘i:d g%ﬁjgnce g*&&%@xgﬁ{t@%%ﬁce%lﬁ%ﬁl S E&%SS‘%??%?&’ ;‘7’ t he

ant i body adigéhtratior the taRf ©B&iHce ipfotRditd tB transition from telogen to anagen. However,

it has been desired to develop a method for more simply and rapidly evaluating a hair growth

- promoting activity in vitro.




Fig. 2 shows the result of the evaluation of a hair growth pronoting
activity according to the nethod of the present invention. Best Mde for
Carrying out the Invention The enbodi ments of the practice of the present
.invention are nmentioned below in detail- (1) A method for the evaluation of
hair growth pronoting activity wherein an anti body which y recognizes a
protein of am no acid sequence of SEQ ID NO 1 of the sequence listing, or
a fragnment thereof is used The nethod for the evaluation of hair growth
pronoting activity according to the present invention is a nethod wherein
an antib which.recogni zes a protein of amno acid sequence of SEQ ID
NO. 1 of t%%os%rgd)ggﬁigv glfing, or a fragnent thereof, is used. Mire

speci ficall i i . |\ i i ncubati ng
ki 1 soue SRt pElhdaReR T RAIAC b e BRI I ot ance 1o
be t est egrowtk poveting getbaty Gisial b adtibday hidbiieR ] farkk dvaR@tidmer Haltem Wi th an
anti body which recognizes a protein of amno acid sequence of SEQ I D NOA
of the sé&Mydhpwmdtiog aeilyityand spetifingliperstognires e pfoteimpusaié inesapithelipl oaw  nmeasuri ng

said anti cig or i,gfra[ﬁmsn t.hereof which was reacted with the skin tissue
pi eces, PG A Kifor heevaination aihair sewiiaremotirasavitirosidsing st | of t he
sequence?ﬁﬁb%h%gg is registered in the database (NCI B (CGeneBank)) under
regi stration . XML77952 (MJUS nusculus, simlar to trichohyalin). It has
a smal | degnesrdes oheRBYOHY alvk inddflohdtfect, I pre SHGATdRRE RvEIcRried out
"trichohyalin" of human hair follicles.” The functions of this protein and
the expraesdinsivesindy,aod hinasecdeedod ih aleatifyinguhk Mok atidséqueneaef alprotéia,
however, clarified by the present invention that the expression of this
prot ei n Midkiighichly epptessed at anagentstige of it ¢yeleswd isusefithipe he judgnamhefhapr ot ei ns

beon Knod o ALCHERE arOu g PRt E14 o Bl AR BE bk SEMBPPOHES added (o o
o1 ot of ns-aay vy Ton? i Iotony e BRFpR, W ARAEpb ey B RLIN R ot

the expressiTats,Gh abidece waihNthe fpresbenPéRios Nthere MY PRIVIRA YaRHPRSHr BRNSI ti ve
(increase in expression) to the addition of the hair growt h-inducing

subst anc evilmatioh ef kdmogrewthromotingsztivignwhekbia an attitodd whitheeboigmizéseprpeds ent
invention_ is characterized in that it recognizes the protein of the am no
aci d seq@barmoasKlisamarcsel SEQ INANOL offthe prauencqdistieg: or p rapmgnt trereof, is

af orenent j on aptibody includes. an.antib i.ch. i s obtained by.

i 21 B0 s AP e i G v oy et o fraBr Bireaiing
sequence ;iSRS MR {188 2 BRALIE BE Eminkl 24 ' in the
present invention nmay eﬂa{eqtﬁlg??)a nonoc oha a%g?egg%?%érégﬁq%'ﬁﬁla%nal
-ant i body seqhibgeetlsting.” ant i body" used in the present specification neans not
only a full-length antibody but also a fragment of the antibody. The
fragment of Preferablyit thowsdiy previdedr 2 feethad| fpr thef evabiationef hiir ggwethtpromotihg t s

exanples are F(ah')2 and Fab', F(ah')2 and Fab' are prepared by the
t r eat menfCHY; GIP55H SRS Gf inpubsfing SR Hssye plcassleriyralfEom living OFasRISM.  and

i he di i.on.th f i
ot ch ar BB PHBRTHRLSRERM REb el HEcdyeHRE bad S HEE Biart A4 s ha ns
in a hinggnl ®Fh %mﬂbﬁﬁ?wﬁ&h%&b&ﬁw&eﬁf of MM PRYY seqHSRE of BERTD MHgsent

specification shall also include protein which cont'alns an anti gen-bonded

site der bivthd séquencedistrg er & fiagaemahsaiffardidetdatilyor frekuineadafl Suibvdiest al gGL i s
treated with papain, cleavage takes place at the upper stream of the
di sul fi &gt bsieat whishbeaseanied heith e $iie Hissugspiedest WEbeh afogremengigiesin t o

hai n vaPPUBRE TEREESH Tiabedy Vaich ELBiied b GRS B G EHY ORILM B

b art T e ! . ] RIS
chan conafaroehad aliloddd Ut B SR NGPLPRE eI Mie”c "tor m nal
region. Eac mcecﬁrdﬁ%@@ Grill MM HRP AR AGP UR REchORMNbA ARTE M rotided 2k 8 thedD’ - |

Further, when IgGis treated with pepsin, cleavage takes place at the
downst r eavaladtion hEhalr grovil plemotignattieity whichgoinptisee em attbedy whidd redoghiass i n t he
hinge region to give antibody fragments which are sonewhat bigger than
 that wheP®HE ABER 15 S%}Bncea?rfes%&m&%wf ithe seqhenegdisting, or a fragment

3




region. This antibody fragment is called F(ab')2. In the present invention,
t he af orenentioned anti body may be used as an i nmobilized antibody

i mmobilized on an insoluble carrier such as solid carrier, or nmay be used
as a |abeled antibody |abeled with a |abeling substance. An imobilized
antibody is an antibody in a state of being carried on an insol uble
~carrier by physical adsorption, chem cal bond or the |Iike. Such an

getorm niEReR " SCRAEFPTIEPEE oot o e BB il St n o
Camle. ( SRFAHERRn i e ih i i o TR UERE ] SRR AP TR "

i nsol ubl &l aef thekeqibn@tlist@n be used for inmobilization of the antibody
~include (1) a container having an inner volunme such as plate, test tube or
tube, or beads, ball, filter, nenbrane and the |ike, each of which are
made of ter-insol ubl e substance such as plastics including polystyrene
resin, p%ﬁQF%ﬂﬂ%@b"f@%pﬁW%SI icone resin or Nylon resin, or glass; (2)

an insoluble.carrier. used for. affinity chrgmatagra .such as_ . cellul ose
based carri g%g,q ?g%oa S PELY Aing, pg @‘?q}'grff&o;ﬁter ﬁg‘?ﬁ ‘8@%%8@%8%?4 P%&,e dextran
based  candto@Yy usddQh WRiprEeNEnRAa&H carrier, polyvinyl al cohol based carrier,
pol yam no acid based “carrier or porous silica based carrier. A |abeled
ant i body ne&is 2ahowsnthehewlt of dealvadativintdT athalraB@h thorhethsl RRGE; acefidinguch a

| abel ed anti body may be used for detection or quantitative determ nation of
anti gen {athe methed o thstps¢santdhiventivmo aci d sequence of SEQ ID NO. 1 of the
sequence listing) contained in a sanple (such as hair, follicles or an
extract thereof). There is no particular limtation for the |abeling

subst anc i tdag ol jnvention, so far as its exi stence can be
det ect ed%l%%/{ 8‘%\&%9 ogg)ﬁth%HY%%w by means of physical bondi ng, chem cal

bondi ng or tTfe einb@mentE¥AME bReti@fof Gl BMGhT Rl P HleAfGRABEBWAR gé(tﬁﬁ’
fluorescent substance, chem | um nescent substance, biotin, avidin or

r adi oact (M methodive theSpauationof kaiagmivespromotinge tieity whereinuf Antitody p@idhxi dase,
al kal i ne phosphat ase, B-D-gal actosi dase, gl ucose oxi dase,

gl ucose- BLRHYSS A RCINIH NN, AGAd g irh) 11 e Segienceniiing, Qe
dehydr og nase. eni.cillinase, catal ase, apoglucose oxi dase, urease,
Iuciferaggg@gigggﬁgﬁgﬁ@éine esterase; fluorescent substance such as
fl uorescei nqi i oy i I re.. a el at e,
dansyl chl oﬁh ggﬁé&?&&%&g[&? %%%%lﬁ{ﬁéglgrm%%%%&%%#d&%@goacggﬁé%%oﬁﬁ ![Ooﬁg:ot ope
such as idsent fventiohSd a Blethbd Wherdi & dnfibodyVBicRec8fflz<s RGdthiH B AeHoSe1d
substance. Wth regard to a nethod for bonding a | abel'ing substance to an
ant i body seqaprerof G dd NQUGH thrs sequeyica tiatiad, de hyfebemvat thetkof,ds nxddei Mose

met hod, a pyridyl disulfide method and a periodic acid nethod nay be used.

Here, eadBfcBicaliytherhamicrvah peroting dotvity dy evalueted by insybating skindissus derived
- generate .ect abl.e .sj.gnal by i.tsel whi.l e h of enzyme,. .
Shem PunfIRARES EiSp iR el PRiset oh s Sftaned Gt EE. e gindiuce o
det ect abhRe&l Ai@lreddting Rp fwifingh aﬂtﬂ%ﬁff‘ﬁ{i&l r&o&ﬁ&&cﬁ %ﬁ%&nsdfv ho 'adid
generated as a result of reaction wth one or“nore er substance(s). For
exanpl e, sequefideenf SELRIDNGD of SlRA¥{RNclisting asita Ragihtd$ tHeRdof, dnd deREASSE Y and,
~ dependi ng upon a nethod for nmeasuring the enzymatic activity (colorinetric
met hod, Mcawriag sadantihotly oda friggredng thereof which was rdaokd erith thodwhiri tissud pieses.ent
met hod), var,i ous, Soél%sﬁ”at es . are used. In the case of biotin, it is_usual

[

that at | eAAOEH PN A SRAVENSE SRR M NO: d of thedequeasedyiingis | f
necessar y,,: | QUS. C I tanc be. used p i p the said
subst r at }e{e{gls}le%&i ﬁ]eﬁlga&éggégr?re@ & @@3@@%@&5‘%‘5?@15 ﬁu‘%%ggpgggelz?g%@gﬁi onis
a: monoc! padkuLANLEREA trich Nog hanal %@HE%@QXfﬁ@rﬂ 18 W’lﬂd&c‘iﬁﬂ? sing a
hybri doma. The hybri doma &ggrgm%e pr odu%led by a conv%n%orllal met Igrgmlajts

ment i oneshehtl oteinFitticiohyaiiaiot huan haisllicksd Thy fusitgs ofahis potbifnMaagen, a
protein having an amino acid sequence of SEQ 1D NO. 1 of the sequence
listing efPressonipirecicve feen iotpllyainkingwro tetilmow. f Bris,choavepere clagfiat by the
extracted from hair collected fro he skin of the growth period and/or
follicl ereﬁﬁ‘f"?\}Hm‘ieE‘i%‘E’r @’abﬂmt@'ﬁ@e@?%’v\fr?h IPEH I,S%«W!A‘ apsvitierfor baiafolbsleyiici ng
cells are prepared in the body of the animal. Although there is no
particular limtation for the type of the mammual, the exanples generally
i ncl ude nouse, rat, cattle, rabbit, g8at and sheep, preferably rodents
such as nouse, rat and rabbit, and nore preferably, nouse or rat.

SO =wCdils e CrE




Exanpl es of the npbuse are nouse of an AlJ strain, a BALB/C strain, a DBA/ 2
strain, a C57BL/6 strain, a C3H He strain, an SJL strain, an NZB strain or
a CBA/JIJNCrj strain. Muse of a BALB/C strain is preferred since the cell

.strain derived fromnyeloma of the sane strain is established at the tine
of the preparation of hybridoma. Before inmunization, the i munogen may be
m xed with an adjuvant for enhancing the immune response. Exanples of the

~adj uvant incl ud ter-in-qil. type emyl sion (such as incomplete Freund
adj uvant f™&ht ¥ pihercprptets Bighty FEP%‘EH anips ficleg in aliaﬂ%éaagrker%eanﬁ

enul si on 1 ; ! ' I il ca.adj uvant ry

bent oni p?agfngﬂ‘?‘@%%%‘@dj&ugﬁé’g e |'1gf?%°“§dé|‘+&’§‘6’§%h%‘ﬁ Ras PR of o
Pr opi oni bamgs,/:mmqgm ti@h&s, andRH RGERLIif RO EHRBRML FUBCATolefngN@s0se

di cholate (TDM; |ipopol ysaccharide (LPS) which is an endotoxin of G am
negat i ve ekagined iangadanitibpdyd As hresnit] iowas Bugl deaathe @ppleystomodhizy prdejn of mur any|
di peptide (MDOP); bestatin; synthetic conpound such as | evam sole; protein
or pept e ResSHLBYHNIOR Wis mogkwnsifvmiinarense mpexpessien)da dhe additionpiithe laar none,
liquid factor .of .th s hor e and taftsin; and a m xture thereof (such
as conpl goﬁ'ﬂté‘{?ﬁ’&ge?@%ﬁ%{n)tg&]gﬁﬁﬁﬁ&ﬁe%Vc‘ffefﬂlant is effective for

augment at i oL BMRRT &Sk ' ' ga

admi ni stration aPo_ut : g%?g?le?éﬁeﬁ{:@? %&{oﬁ?ﬁ%@%&q%&?@%g@ %eﬂé{:)l e_.es fhr? _
addi t i onprot¢le petdiaignd @D sdqliénck ¥RGwPTn SEE@ IDHOVEHL the Qéqth_&ﬁ;@qaﬁ@g.l srifeound i n
the production of antibody in blood to antigen, induction of cellular

i mruni t y afos¢regnsiondd sntthodyoigtlodesl anraptiberdy wiieh isi dbtained Hydmafumizing art anismal
preferred. to %t abl y,tghoose_ t he adj uvant dependi ng Uﬁon the ai ned i mune
r espons e °heh hapdimay with 2 nrefeingof egpreaid sraupncs ot FESHID NO.kabthe seavensee art

| muni Zaﬁj-ktﬁ% of mammal is carried out according to a nmethod known in the
art. For ~exanple, antigen is injected to manmal either subcutaneously,

i nt r acut anequg labody HssHARO A Hvehttid ARFHE LARE A hohociBhAGH

response varies depgndi ng upg% t he Vteype g’ﬁd strain %f?c‘?he%mg%&t%o be

i muni zegolyelonal amitnidyi Mhe wah Editbedy usapiprthpprehedpicifit@ivh giads @iealyd ng to
the animal_to be used. Adm nistration of antigen is repeatedly carried out
for seveif@l-lengthentibgdydrut alse afffagmient ofthaanthodpn Thaddipmentroflthé antibody it | ons
may be carrieﬁ ut,. for exarrp%ﬁ, after four weeks, six weeks and half a

year froRf{Hedly pigctip £IRSHt; g its grqmaples #pEkAbY2gdFab bl ood i s col | ect ed

fromthe ma > ; | l.ood | .assa f.or the presence of a
hair follicle- )lzﬁlg(?ﬁ%ﬂqgrg@?@%eg%?g%c%n |ér"?n0 He" 5%(’ B%]H%#h%rf’%a%?nsfl&b%sdy
agai nst  phissid 6 papaihSandi e lltolP BeBint PRANRATR! the didEstOR Hpch af%s%t&e assay
i nclude known nethods such as” enzyne-Tinked i mmunosorbent assay (ELI SA),
radi oi MmbichssabeforeRhdpftandifulfidebesd exittingrieivized ywoEl dhaids A 4 lehgeepionr M ng
the production of follicle-binding antibody, a boost (additional injection
of i ni muABg&En “Eagmprt of aptihody” Bigd I Betbresentishecificatiom sujltabsodagiadd moein

made into a state suitahle for cell

i BBl o ARl o
Fusi on. | APIchsSBRIS AR AnTECabRRGdSiE Aeied fom 7 gee spcasfper Bid MBEOGhoUNt of ¢ he

! t cr ¢ . _ A o
Lo 5 Tord of t ety net Bk kiRt skhabSuli et il bl g AR
carried ofithe disulfide Bohded¥ishiag ®Btwebn MO MR G H{éqﬁﬂ?i RRnhb dwad) uvant .

‘Route for the admnistration nmay be appropriately selected from

subcut anbomslogburtantibedydragowsats whieret It chagmmnsprisingiViiafiethhihoaeiatle aedivnnust r at i ons
~or the Iiﬁﬁ;. After the final immunization, spleen cells are excised from

t he i nmufitALGh3A feRstanksegion st ehaiyiragment eqmprisingsYd (H hain variab egien) ai n

derived f | .l .cell. fusi i i f d [ 1
dor e LRIt gL LB en i Rrelerat Loy g g ool
strain d%nﬁﬁﬂre%foﬁﬂ%%ﬁﬂ@se%h%ﬁﬁg@%%ﬁgdgt%ﬁgﬁnﬁp@% edta ’I FLpmwhi ch

the spleen cellS to be fused Is der es o strain

derived Wwhemigly éd oemedivithipessn, ichabagdeakddhce HEHvAGEBeLD 3f thenBéTidg 14,
FO. 1, 519415, XXOBU.|, P3/NS1ll1-Ag4-1 and the like. Cell fusion nay be

carri ed bend existmgkhedwpenntbe ge H phaitreinathe hirBeangibe o givetdntbodyl fragrergs on
net hod i nclude a polyethyl ene gl ycol thod, a met hod using Sendai virus,
and . i SPHGVIA beEeeT (hak i aypere e above two Fab' are connected 1n A hinge




_The resulting fused cells may be proliferated by a condition known in the
art. Desired fused cells are selected dependi ng upon the binding ability
of the produced antibody. Binding ability of the anti body produced from
the fused cells may be assayed according to a nethod known in the art. In
the present invention, a cell strain of interest is cloned wutilizing the
sel ecti on dependi ng upon the binding ability to follicles so as to obtain

fused cells Lch produce an antibody which has a high binding ability and
i s speci f98% ﬁq‘f’s Pﬁ%q%ﬁi%gmeewﬁamf&%é% kity of the antibody may be assayed
by a net hod : {1 ugrescent anti bo net hod .i.n .t he sane
way as in tﬁgglgbﬁ%g?t%‘heegbﬁﬁéﬁ%g}%% eﬁé‘?@?ﬁf’?ﬂﬂ?ﬁ‘fsﬁ}{%@% _eflon of _
ant i body antf¥a iatobllizkd Sn ShHoIbid YarABdsuth 38 sSRN8Addibe bf Ynay &h.}]s%a a
preferred. Cloning of fused cells may be carried out by a”nmethod known in
t he art . libhied nmitodg ;beled withladabieligg substansbe Aa ihinobilizeg astibody isen aa6tidded, a

soft agar nethod, and the like. Because of easily operation and high
r epr oduciib? ftateyf being carried A aplinsolublsrearrier b @hysicab adsbmtion.dchemicabbetdrort o

efficiently.selegt useful cells frogmmmany fused cells obtai ned py. cell

f usi on, ih[e Pge'pr Py Pﬂdmﬁﬂt‘zegeﬁ%@f’%nm ‘%ehéseéie% rsﬁ?tgc'{ﬁ’&r AR from

the initj : | onkng. .| . AtelS: i ofinally
sel ect aH?Ese :ﬁg’gﬁ %Bs ?‘g}%f’%ﬂ%} Q%IOBP g%&&%ﬁ%@%%@ﬁ%\% lﬁgs J]all% éees?fr ed

bi ndi ng 8BQI I NOBY of thk tseduich@: fidhifgRMeAANRa ARplOREMh RIRGURIIRIesGRldy Strain
sel ected as nentioned above in a |arge scale, a nonoclonal antibody used
in the prxsshtheieol)eRxaroplecaithd msplobld weridr which lcan beusadturitnmobizatior dfods f or
a large-scale culturi of the nonoclonal antibody-producing cell strain

> . In |
“include fh§ avrlwyawdudq{?w £oniaipgs bavipg Ay inngfvodamaensheh astolate dest fule getubeal e i n
vivo cul tugi i nmet hod wher used cel | re intraperitoneal injected
‘o mhhhie o, Bl atest hit b BER ik o ulist e bRt saS sl nal
dropsy. &k i i ; i . f.ul i di um
and an an gt i baics oo R R B R R SRk B T e
present Nyloentesionocglassh €)pa inkdlakte fcagia el @B@Emit?%hrmﬂit aphyo Bikchi 4ed by a
| arge-scal e culturing or fromsupernatant fluid of the culture mediumby a
known metddpse hased ccagier, agliose bised gariesf, pobtirglamidnbaphbcaper dtxraodatrdnat i on
of DEAF ani on-exchange chromat oqr aphy, affinity chromatogr aph_é,rb anmoni um

sul fat e FIHER PONSYTBR dasedparisrapqly vyt Alenhol Bsed sarrier medtamshmn aeid basedngd t he
l'i ke may.be fﬁ?ﬂmu&ﬁ?{cfﬂ#wgﬂﬁ of the present invention may be purified
Fy. Fo ity of a

preferably pur out 90% nore preferably to a purity of about
95% or, sti Mlaﬁ@léc?arﬁib@&%hfé%syan 5B P Wbkl vifh @ﬁ%usngs%%% &, WifskAse of
usi ng a pol yclonal antibody which recognizes a protein of amno acid

~ sequencelabéleSEditoby Maybeafsed e derativenaraquantithiivetetdritafiol yCimiaah (i@Nti body
can be produced by a conventional nethod. For exanple, a mammal is

i muni zeBrojgin B amplootcid pequendertd SHQ HRiNG. lafithe sepemedisting) coBR@edin MO, 1 of
t he sequenc isting.or a.sanple containing said protein_ (for, exanple,
prot ei nssaé&ﬁ? ggﬁéi’f o{?luffé‘?s %F’F‘?&f 'i‘ﬂmf’bog}’?rﬁés na@aFicyar figtaen ioF eper i od
and/ or f | ' - 0 r.i.0d; ' , and
andl o Skkbd Shudco WAl BOEE Bl iR Y8 BB A5, O TGS 0
puri fi edbéidap tdran Gatibist B nkheedf pBRtcal WBh@RY, GhenBQl Wohdhaloraht iHRedy can
be obtai ned. For exanple, manmal s Such as nouSe, hanster, ~gui nea pig,

- chi cken, Examnples abthetlabeting sulyzate asheaepma fthobsvdnn cutsancd ehemiluninzednt The
“method of imunjzation is known to a skilled person in the art, and can be
per f or medibsfange, Biptapvidin optadipgeriveiisatens ipeeific srampleningndeengymesheh asror
exanpl e, _an_.anti .may be adm.nistered.two . or three tines at an interval
of 7 to Baonate MElindRhasmtse i bgulcighang alecse GEEE. ISP gen can
be used pgfyaRfiE AL Shéddb - of M) o, b, not ifically
limted, ar?d can be applr g%rmda%g?%géﬁe@gc{%%g‘%ﬂﬁg{rﬂﬁ%%%ﬁ gheou’%?’ caldifst,

i ntracut apeditdse ddiddseRredst, MR ase of AlebyRHRA EsterAREThdHbdcBRLEBHARE such

adm ni strations. Adm nistration by intravenous, intraperitoneal, or _
“subcut anevbileeresafin dothieryasatn phy@bilegrotéint fagerasth meoyal lobelats stinkyl chliosdobvi ng i n
an appropri at ffer, for exanple an_appropriate.buffer, containing a
gener al %ﬂ’f‘%’gﬁﬁ’ij rhaodamipeisothigrynates radicisntppessughas vin {4(30 IéZSIa‘F'l‘ufr?‘lfilh biefin;

hydr oxi de. There rmay be cases where the
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_above adjuvant may not be used dependi ng on adm ni stration routes,
conditions or the like. An imuni zed mammal is reared for certain period, a
serum of the mammal is sanpled, and then the antibody titer is nmeasured.
.When the antibody titer starts to el evate, booster immunization is
performed by using, for exanple, 10 g to 1000g of the antigen. Blood is
collected froman i muni zed mammal 1 to 2 nonths after the fina

adm nistratjon. The cqllected blood_is separated and purified by standard

t echni qué¥dity and,chemglugungseent sebstanes, Wihregard fa ameded dey brpdmgrrokbaligsul f at e
or polye e and chropmt.ography such el .filtratio
chr omat otallg‘%tép )E;e to?%&lg‘@g%#a%wg ﬁ?egl?aﬂgf g‘é&gﬁ%‘} g@%ﬁ“@%ﬁ% Mefhodng H}?L?%&Fap hy.
As a resylehodPPpytidyPaidlifid b Reg] ' ' otein of the
pr esent inveonti on Can be1 ob@gﬁﬁaﬁogﬁggﬁ%%ﬁa%%%ér um The
conpl emrent  dks¢, eachodnhdrediviRewpéd Ml fdrddyent fhatahdds ablD & @fbiateSRTetemablor
exanple, at 56C for 30 mnutes. The nmethod for the evaluation of hair
growt h pegadttynigecwhile eachafcmeying chemilmininesqonegbstandenbiotin iand amein e any

i t he aforenentioned, antibody or, in

met hod so far as it is an assay .usin :
ot her mo?“ﬁ%b?et&rge’i"ﬁﬂtﬁ ﬁﬁﬁ@%@? s ﬁw wdetheisiors, adeisetablasigndinesppsted ng,

enzynme- | ok i sSQr f L Uor0l nmunoassay,

o o i cgut SPHAGRS RN bn e it Sondaii iR SRUAERT B saregfan

| MUNof | uedyaRs eiNeMt 8 $8ate it RBAAANUAR digiRlihY upd)@g eARAGbM mbAkatih © fhe
~reaction, latex turbidinetry, erythrocyte agglutination reaction and
parti cl eesyglatit ianttityorologiaeincomethdefldorestemtompdod, | Holuminekdent idthodrorf or t he
"type of the test substance which is subjected to the nmethod for the

eval uat i Shegfumipescent mihed). ivarieustsnbytates A used Indla caseipftions & isaspalgbate t her
ol i gopeptjdes _ar. | ownol ecul ar or.ganic c ounds. For exanple, there may be
used an a%‘F?S SE@&QY&BZ%&’H'Q“‘%W&&E {9 rﬁfm?iﬁ'lg%@w&gi I neEessan RGBS STRSr phi n
whi ch ha lgﬁhg,\m i ronoting activity. 11 Wen

t he net hglaﬂgf%%?bst h e\%%u%%%ﬁn@poﬁgpésag%%tﬁa%r onoting activity according
to the pregetie chstweldré MR ahGbddyuséEhl tRdpreSit IRENHNAE a adnbaBAIBATRAY, USI Ng
| abel ed anti body such as enzyne-|inked i nmunosorbent assay,

f | uor oi nthermoensskmal amttiodyi cambeqasdmyd by usihg aihybiidowm o &8s dybriddma enddes o
possible to carry out the assay by a sandwi ch nethod or a conpetition

met hod. - PTPdp¢Rd bygconysmtignal smedhddas megtionsd below. | east one of solid phase

anti body a el ed.antibody, .is the antibody of the present invention.
Wth regard (S)H’ ﬁﬁgmg 15 &8 %@algsgqgetagaqng?g@, ?)Brottfg‘é A\l al amino
above- e kil QBRRNGAIIERY D NI 6P HR1E Lﬁﬂééﬁéﬁﬁg r b QahE iR tsai%qﬁﬁdeiﬁa' cation
as specific exanples for the insoluble carrfer 1mrelatioff tothe
i mobi | i et esahpl&qstyteindl ek @actéd Romelgar eblletted HRnh @Rediad of ﬁi%zgr@ﬁﬂﬁ erfidaer e nmay
be used the above-nenti oned substances which are described in tﬂe pr esent
speci fi catd/emiolielesraf| vehisksrs ofothe lseowthipetied), subeichp antibodyrmeedvothgfwetls tiee

ed qut. by a 'known nethqd "Enzyme- Li nked

Wﬁiﬂﬁggﬁ%@ﬁ%ﬁg B@%{ 53%@11@% thoyeh hergds ng,pardeulasdimyagion for & tyrg of

Shuppan, TEoRgpni b SAbIFSHORMG AndlAL BB o) ol 8P aoBl B el |
sanpl e aﬁ&f@aﬂlﬂb@&&l@b aithi Rofbu! rarl 4 SRR aridgﬁ}gr@ ?re,@eraﬁy,i ﬁaom:@erﬁnti body

is reacted with a sanple, and after being washed, it s react Wth a

| abel ed &rtmpedyf theheswsbwyrd monsensf «a A0 sphiexa ARG draphasBBA/?2 strain, a

anti body-antigen-| abel ed antibody. Then, unbound | abel ed antibody is

separ at e§ B LBetnin g C3B/ke susin, anciihistiai, an NZB sirgarori nCBAINGHs@ncan be
~measured,fromth nt of. the bqund | abel ed antibody. Specifically, in
the caseMPR] et §ﬁiﬁ§-sﬁrﬁlﬁ‘k‘§8ﬁ%ﬂ?§r§8§8%@ Hingeriv Pwygl?% of S5el ed
enzyne i ACHEH W e condition and the
anount o?atlgeﬁe regg%%ﬂr%h%r%gﬁ?.lﬁ%ﬁhn%%ﬁr%tgﬁbo&?lwfng%%eaXarrpl e, an opti cal _
met hod. I n Bar€ afRuni@ition) e filmuRihOkdn! i} DO AEeAYwith M 8jaldnY fitfenhirégfcescence
by a fluorescent substance |abeling is  neasured, and’in the case of the
radi oi nithedmssag respace.aExampletosd ¢hetagdjurantaokdladect terein-oil tst anmd o Gloel 4ng i S
measured, In the case of the |um noiinnmunoassay, ampunt of |um nescence in
the | uni HSORPleEadrewmd adigyamny | watgRiiagvatem tyrise emulsingd dibin-wafer d¥meect i on
and/ or the quantitative determ nation according to the _ g
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present invention, when the production of an inmune conpl ex aggregate by

m nmunot urbi di metry, latex agglutination reaction, latex turbidinetry,
erythrocyte 12 agglutination reaction, particle agglutination reaction or
.the like is neasured by neasuring its transmtting |light or scattering

| i ght by an optical nmethod, or is neasured visually, it is possible to use
phosphate buffer, glycin buffer, Tris buffer, Good buffer or the Eke as a

solvent and, a reaction pronoting agent such as_pol yet hyl ene glycol or a
non- specFRRson, dgesomsn F‘Bs@l%ﬁﬁ‘l‘&egéﬁlt shgg adivvank Rpweeryt beafomity andphen an

antibody_is used by sensitizj it to.a ol hase. carrier, there may be
used pafPie€ # 3@'“@%@%6”( c%[ E}?é:e@g o¥ ?’5# Ceg%aﬁp%gséi (E)@I @ gy '9?@%??”‘% W’Eﬁ’e‘gﬁut adi ene
copol yneg,q sondik R ; | [ PSh capsul e,
eyt hy ooy eSO} PABRGXNERER ROOHTR o HLRIRE (TS0 Hobfolyca-daSa r T

cer am Cs jskn andgigini of GridsiepntR Haseha & ligld PPAS®Ion CRYsTuC&T (pollR&ch@idepds for
the sensitization include known nethod such as physical adsorption,

- cheni cal myervaylrpeptide (WEHDI brstationsyokietic sbmpowrst srohl o devantieleygesteinemrent  may
be carried . out by a known_ nethod. For exanple, in _the case of the

measur enﬁ?ﬂ“dtfysugﬁg‘éﬁﬁt‘{éﬁlﬁ?d fremrRiepomppRents sich a8 thyanysdgepens, WAWA fag@ ofnt i body,

or the s i act i.th the.antibod i,ch was, sensitized with a
201 1 0" pniJBn HoRpbRPGnth tha { Ryl BRENE CPER, Ao Gint BENAN | Sh
i's  measyn@f alyadiivaBings Rbdive "Bl MABmEktator 8F SupfbiRH: of iaMubd GedfBRRUN eMENt
is carried out visually, the sanple is reacted W th the anti body

sensi t i zdebenilind vpors adnridisphtameontay dose radinthigration paiode indstie Hkashadpties,e or a
mcrotiter plate, and the state of agglutination is judged visually.

| nst ead E¢PeRBRS ypehige (Bips ghthe pdijuvans, difersnnednfonnd inthg/prvductian of antibedit inby an -

o owi h PO ABREEL FOREIPR L Har Aok Sl oh e o gbs dag

protein ] . '%}]ég : I Pg% . . | 1 sting, or
a frag msq.ir}‘t3 {Hﬁée}?telg&e e %Jﬁﬂggy? &%Oggr@lgsag% |tr?\%gér%{df&§n%8%rﬂr%%|ﬁ§%§%&ﬁﬁ§nti body
whi ch 1 eedpdtsg eThémBihed irthedfeatnddih Aot aGjudaft BAHRMAGN B a8EQ | D NO. | of the
sequence listing, or a fragnent thereof, which is provided by the present

i nventi on. Tinswnzadel aimimmat is badigd opodegaldongab aandthdabichowarin the ag nBot

t hereof nentioned herein may be the inmmobilized anti body or the | abel ed
ant i body SXa#iieh apBgendht issied fror BaHERbthen 3subgitaneppsiy| dragpiareodslsnt i body
whi ch recogni zes . a F}%%t eltnq%@ agi no. aci d sequence. of Sc?xg ID NO. 1 of the
sequenceTHEFINYY WhEHPFEOBROY 8eBJ§mWercﬁIg’8§eeWeF AcReAME HEo, as a
primry i Y j t 10 s & tan! gt : ises a
secondar-;aifiki g?\?ﬁ bogd%/lgﬁgériﬁ%ﬁe&)d%{ect I on&gfanamérg@r{p]%]gg *for lrlrlfg(tijl > b@ﬁ{oﬁggw

-anti gen- dedigred dycoiding to tdanimhaktobk sl AdnlifisRARBN hntiddh e YehAedpdansdd | |
further conprise various auxiliary agents in addition to those antibodies,
so that vhdossaverakfimesafier the fustitninnedatadnd | Avdditmnhlimamuhizagieny may Excamiddes of

the auxilia agent include those which are comonly used in a kit of
r eagent SO%%P?&%%E?%@S@? HT wegks sty Weshs apd halfia peas frog e firphnupyrazatiogy

di | vi i.d. i d f hi h
Meo ubl o c At ikl SEACBIABRY: BRI-RE Hom T RpRROE Ay MRl pIRT ' TR
enzyne i gssHse0for Shéplediel bR lﬁlﬂbﬁﬂ]ﬁﬂ&ﬁnﬁi:ﬁ% dchGRPRY RGP h@PbRcHGAGE | ON

st oppi ng agent. The kit of the present venti'on nay al so conprise the
i nst r uct mitsHdy againsa theyfolligleointthe brelyew detnirhanl. The nivtiods G tivd Rs43rineiadd ng
activity. Exanples The present invention will be explained nore

speci fi cknown mpthodesuch (ap eviyms-libkadrphmgnospriwetassay (EhES Al mdinmunpassishvent i on
is not limted to these exanples.. Exanple 1: Protein expressed at a high

| evel i n(%d‘ﬁﬂh??r&ﬂ:@nﬁ)@uﬁ%‘{?m@@e (1) Preparation of expression library

Usi ng TRI ZOl ¢f. . - i NGEWi t.h.. ual  atf ac |

t herew t h, totga‘{a %{éﬁ%ag‘ge %%(g%girl%d%? &g%gféh%eﬁ%}gl% kﬁgﬁﬁ&%ﬁﬁ%@%ﬁ he hair

cycl e of injéitieh ofM@Bminibgen) 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 particuiar

limitation for the amount of the immunogen to be administered in the boost, it is preferred to
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. .anagen (35 days after birth). Using Quick Prep micro nRNA purification kit
manuf act ured by Amersham Pharmacia, nRNA (20 jig) was prepared fromthe
total RNA. Thereafter, cDNA was synthesized from5 g of the nRNA with
.random priners, enploying Tine Saver cDNA Synthesis kit 27-9262-01

manuf act ured by Amersham Pharmacia. Due to the use of adaptors attached
with the aforenentioned kit, the synthesized cDNA had EcoRl and Notl sites

at both termni the f. The obtained cDNA was inserted into XExCell
EcoRI | CI P® {9 80 :freﬁfof Y UBtnizss! amaunt Hdswathn abrast may be sarded 4 produce

an expr j j y richia coli 2 s infected w th the

t hus pr oglsji%% %Be %f&p%g’é i %fn ﬁﬁ{ﬂﬁlﬁ%&@ , én?n HI%OPRL&CO %af\%lflﬁ ego‘ﬁ&aﬁtq u 0“\%{3 f‘g Ehes persed
on an LBa@hiisrafdn dama@NeE Nk j f 0 I t pl at e
was then imersed in g 10 n%ﬂg%%bgosleﬁﬁegn%o?gl ﬁ%&gﬁﬂég&éaﬁmﬁﬁﬁa

Ther eaf t @rravérves, liirgpeatoaealadmimizuaticd ontliclikaj t rocel | ul ose, and it was |eft
at rest overnight. (2) Preparation of a nonoclonal antibody which is
specific f oﬁﬁ%&yeﬁaﬂhmmm splogsyaslls e exgisedifropnthe inomykized wimPEYB nouse

of growi ng.s e (48 to 50, days), .and.were incubated overnight at, 37C in
s cont MG B ol diSon G EEl sl Gor em melev o0y MO0 hisras
extracte t , oSk : i 7 e i al |
portion pléefés:r%ggitﬁg% aﬁ@? ﬁﬁ%{qgﬁ‘{aﬁéém%bg’%@%m@a@lg & %ﬁgg%%g{ﬁg%&%eoﬁegct ed
With a st easeaBon iyaons B coniAdbiie/ 18 thaiRaRa AR whithBRSpleth gelbove 2
sanples (0.5ng of protein weight) were m xed, and m xed V\ntﬁ t he sane
anount ofo bedfesedondenited. Hapuplanof the celpstejradezivad freil myeldheofxhowe iodhidei ned
mcelle &)g Zw subcut aneousl yﬁé}S sites) admnistered to a rat

(W st er) PREL 2025 P2AHHabd.thia 1 P16, | J-2ak VDR 1tAgd-beegther was
perfor neﬂkén the sanme way as in the above. After 2 weeks, the second
booster was performed in the sane way as in the above. On the third day
after the seeANdsOPaskHe caicd UuE 2&1&“ o t ' lzedyrat, and
t he bl ood cells S\’/]\E/ere Sc{ol Icect ed b)g/ﬁr%&h,;%wh nt.%ﬁy%r%%%%%ﬁ“ﬁe %rue

cont ai nefusion mbbed inch@ed fdyeltslendldlycalmdtod 04 nielvd akiny Sea@li vaat,eddbl ood
cells were m xed wth nouse nyel oma P3U using pol yethyl enegl yco 1500, and

wer e sus pefwd@sing elepimicisred/ Hum F12 ni xed nedi um (107 cells/nmi). 100 g 1 of
- the culture re jnocul at in_ each well of 96-well plate. On_t he next

day, the s aﬁ‘g 5?1"’515‘1‘18 %{sgggeﬁggayotfe Prpiteraied iy conditighdyioniadn theiadd Desiredach
wel | . Af S i um . removed .under . piration from
each wel ﬁ%@%ﬁe&ﬂ%&eb&%eg%ﬂep%gﬁl%%ﬁgwmo 88’&&"1{‘% é'zgglp]o 1. The
96- wel | pl algindi@Saiid e the alitiedd pldatsdaat R aﬁtfus%&&us}ﬂﬁ@ ﬁeodls%gsd £ZoRing he

growi ng whi sker of B57BL nouse  were dissolved in 8 rea ul trasonic

t r eat mentae a Amitioddaeknlih aseantre itb the peesepSinven@nSe dell frdih bf ink@éstiid €londdor 5
m nutes, _and was washed well with PBS. Biorad dot blotter equipped with

t he abov 8tilizpghhgrelegiion depensting wpapethé bindinglability ks follindesesorss ey obthint flrsed

hybrid tant whi ch . gr. 1 h l. f th b

56- vel f’:%‘ﬁr SRR Sree o el e  ed bipdi qy&%@fe%eﬁ%h%g’afﬁ clegp %Zm/,as
equi ppedgtny: . r I C a n %

sEi mpprri FE{HFQB%W@ (g(r)l[he ?h@éd?dﬁé‘%g‘? Q%)s%ﬁ%iﬁgy \#y%g\?]go rsrlgchs%p%ﬁﬁé%an %Arn@s gdded

to each Wiabresceff @ibody NastA&T D Simd wWAQUAs il ARs¥@hdnBioNRl Sradas el i th Tris
buffer, and the second anti body, horseradi sh peroxidase |abeled anti-rat

1 gG (| pegifirmation $BSMdpctivesofaaidibddy. EBecagenf its (shnplicityamRhtdpiaeaisigvitywhi ch i s
a coloring substrate, was added, and 50 anti bodies in total which reacted’
Wi th theEg1I Srfﬁef%‘i’dsker follicle were selected by detection of coloring

Scr oeni ng, - CRIEYT HEE AT e caBR oAl G Biin d o Thoorbettn

segment Q1D in@hdd §Emng HilGon RbAEETs Ll r c ond
screening). Spec]fif Ically, \%ﬂ%%@gﬁgggg%ﬁkhﬁ%ﬁ_ag? Bh\?ﬂ‘fg \%E?as %?P
fol i cl eeasilpdpgrhdsethdighareprodetehiBlyas Emitig dillifiéh MY¥A6A BPiEFerr&l) I8 bRRE ANt
selected in the first screening was

efficiently select useful cells from many fused cells obtained by cell fusion, it is preferred

that selection of the cells is carried out from the initial stage of the cloning. In such a way, it




" Escherichia

.added thereto, and the col oring was devel oped with the second anti body.
More specifically, the frozen segnent of the grow ng whisker follicle

whi ch was prepared by Cryosdat (Bright) was treated with nmethanol at
-20'C, and was bl ocked with TBST for | hour, and then was reacted wth the
hybri doma. supernatant for | hour. The sanple was washed with Tris buffer,
and was reacted with FITC | abeled anti-rat 119G (100 ki g/m in TBST). The

sanpl e was he ith Tris buffer, and was covered with a cover gl ass.
The obsellsv%ﬂs\é}g% %&eﬁfw %S%?GWW@PEB%@@@P aptibady hawips a degired  esul t

of the s ening, 8 antibodies were selected. These anti bodi es do
not reagﬁﬁ\%%ta%ﬁfggi derm s, and specifically react with follicle. These 8

anti bodi es Wy gulftiRPaRe H%)no&l&?allahﬂ%&liy offiditl bAD strall) SelbGAE bt Vheh¥iola t hese 8

canti bodi es was exani ned by Western Blfotting using grow ng whisker follicle
or resti abowstin akege dcak) 4 MbrockaParkiBORY €sed dille bkl irfbhiitn GABPheGnaH t he
skins having follicles derived from 14 day fetal nouse. As a result, mAb27
was obt ailthdérgas amoumipnodhe ratthedst ifprody levge-ctales padtinfig a1 yher gaaroeldngi t h

growi ng whi.sker follicle and plastijc_ fol]licle (new follicle), and did not
react wi Pﬁﬂ‘?pém cipcell sitap oty & Viveh@dh i SHETRgT AR SFeRIE ckthe

nonocl on i . I s ent (,0- Re rce Center
of Nat | onire Rl fio Flhg 101 e BRANR S qon SO B @R A RRERRD
(Chuo- 6, ndmikmallth fRSiftratd 8o that &NGRBedy S ProtiReBRl abdbBARPAbPC T thidR 3o ON
Novenber 2, 2001 under the deposit "'nunber of FERM P- 18% 8, and this
deposi t weltringafusdéderelieate colttrbinl arhedina tahd aabntibedpBipkoduoedtialthe @edium2002
under the deposit nunber of FERM BP-8121. (3) |nmunoscreening The

Tg’é mongglanal antibady (of Breaprosept ipvmtion cimbg mrifigd dipm thasbduminalct ed t o

e R O RS SIS ATBHE by SO LRSS ety <o
I /gl : =i ! ' . gt NS ted
et sk e sk ekt ST, B SO

expr esseeniggRechan@siledBatdBashy AFARRE Eirb@eoeRbRY, binonitint SlGR! frdétisfion, The
nitrocell ul ose was bl ocked with 1% skim m |kt TBS (STBS). Thereafter, it

was i nculbECettactionationpethapohifrantiddiiony redd HRPlikenay dd wert. | ThatntibyGy EAther shan) |
followed by detection with ECL (Anersham . The thus obtained 6 positive
cl ones WEFET Ry Bsprrificdipreierably do o paatysd gbein £8%, mpes mreigeably Wianed. As

aresult, | that all L ones shar a n sequence (Figure
1). ExanBPjé{yf%"{tgg%g)@ Sg‘gg}oé%prfﬁeégb&%\foa%gﬁﬂy?ﬁgﬁogt?%Bank)) was sear ched
for the comprisSeRLen [ ) antil ggn,;,' i ' @@@B sult a
regi stration No. XMl?ggn 2 %tj’gﬁrr%isaggiju , lsﬁlfc}rﬁ%gkﬁzto r?ﬁéﬂ?@ﬁo%&&\;\as
found. Theandend SECQ D NOqueithesdfierce sty teipolycipal MWBIHLRA be prodab@wn i n
SEQ ID NO 1, and the nucl eotide sequence thereof is shown in SEQ IID NO

2. The brrsenwstienadsghedce shown in Figure | corresponds to a portion at
positions 8 to 1135 he am no acid sequence shown in SEQ ID NO 1.

of : .

However, Led  at*3HB: ?’?F%m%%? ipnymiged vith gRrafgindiayving s aminpcasidsseaiuics of SEQ | D
NO | is @ n rg at..posi.tipon 1135 of the
am no aC|S eqmgggs_%aﬁl%ﬁ%gﬁ@gg%{ _ﬁl@%npl%icsné ! %%B%"E“MP i%@?\e’ Fi gure
1. Exanpbgtéis Siuees o coBedt&FRHRI an Bf BE §idWin %éﬁoda ARRA SR oOf
full-length cDNA by PCR 17 A cDNA |ibrary was produced fromthe nRNA of the
skin i n whiskgrsofithe grewtheeriod)sis ag immuheen dahdiylooiEs solko@d fieveths erammal. '
~ transcriptase. Using the obtained cDNA |ibrary as a tenplate, PCR was
carri ed dhemvntikodiap arey pregragtd pid pariied Gomathyt eollecied thloadh aydathiersby gt agat - 3'
(SEQ I D . 3), an ' -ttaagggcggt af t gagacctctgctecctg-3' (SEQ I D NO 4)),
so t hat PQSFIPP%HEPHO g%\ggﬂ@g%ngzt&r E%“éﬁ’qmﬁ%fmfﬁ'%\garaé)mﬂ}ﬁg’ hareseri n t he
PCR r eachhfta p@@uékgﬁ 36 ng!gt 2o8fSheep and bovine can be immunized. The method

of immunization is known to a skilled person in the art, and can be performed, for example,

by administering an antigen once or more. For example, an antigen may be administered two

or three times at an interval of 7 to 30 days. For example, a dose of about 0.05 to 2mg of
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_consisted of. 94C, 1 mnute; 94C, 30 seconds; 60C, 30 seconds; and 72C, 2

m nutes, so that the cDNA of interest was anplified by 30 cycles. The

obt ai ned cl one contained full-length cDNA encoding the am no acid sequence
.Sshown in SEQID NGO 1. (2) Transformati on The PCR product obtained in (1)

above was inserted into a pTarrget vector (Pronega), so as to construct a
reconbi nant expression vector. Thereafter, COS-1 cells as host cells were
transfected with thep{i)eco i hant expression vector. Transfection was

carried BRHSCOSERbe Used B SHatiqug Bagopouts, ob adBiniFABR 1§ R sPeralicatiNual

attachedy.tk g5 Th -1 .cel were cultured in a Dal becco' s Ham s
15" roa LTAED Bt e P Gioiete el el fond S Ene ol e P RS PB & nant
protein (ahvElaRarall airatfs@iifd NatdhiSRdaD Af'&?]m- LB a dj ust ed
to 4C, so ag too make the é]gl ho%ogengtﬁdggﬂyrhe ‘ge -S\%ngg&?hg% g‘?“&‘é‘@é%“?n a
Buchner' mthparivedeal, bobdbowesboby infidctivn Ripreforredl hartiehd @by bé h@d@gldimsmwas hed
wth 3 tinmes its volume of deionized water at 4C. After washing, the gel
was pl ac8ua appgopriafeatyitier, fomicxampinan appdgpriats itfieo nonstinimgrregenbipl adjwswlvi ng a
nmonocl onal . anti baod /7 in PBS (wherejn 0.5 nl, of an antibody sol ution
was usedS{&as POmplef Ty Sgaluyantor aliyinun hydrexige, etheps may be eases whete thee was

fully sti i | L SEILT ensi wth a
stirrer, TEAME0 S BOFRC g Wileh B SR Mokl Bitel, I AR TR Re. U ant s
el imnated ARmERAIZED fidddtdl QReardlr bt RABY | QRSP ULd ARWASIsERRR.Ad] Ust ed
with PBSto 10 mM. 0.1 m of 1Mglycine ethyl ester (pH 8) per m of the
gel was amttithen theermhtibbdy mexisunaswad. IWHeauvbdaritibody @€ btaftoto dievuts) boostdrt er
conpl etion of the reaction, the ?el was packed into an Ecopac col um

“(avai | abirempgpizationigpeiforme] by wsing, lasdampleslds g thd A0 sl antigen. dBloed is| ed

vashed wptipol g bRpp BT ok 2 50 BS it B 5T PR, T ot el '
0. 59 Tr i LR OB PHRPHG! T S AN RS BElwing tAR AU L P e

The t r angfeipiRibnQoby laneibdism Ruse 6£b11dth ®1,%4nd ichroptatdzbaphy lshch £ngt h

cDNA was expressed, were recovered on the t i rd day after the

t r ansf ecg¢lditratiomd-hyasdtegaptiyt lonRBEhangd hleroemfozmphy tid affiaity shrvemegeagptied t o 100

m of a mixed solution of 10 nM Tris-HC (pH 7.5), 1 nM MyCl2, 1 nM EDTA,

and pr ot éiSﬁf‘?SH’rsﬁ H#)tcsm%@kwa?a whigh waemizedbmrotengfiearessniinventiopedde. Then,

they were ful C ed,wi.th a h eni.zer. Subse nt | s added

t hereto E l())ta%{% igsn%éoqicg%%mq'%%h%g? gt S&%ﬂn?g}ufe&ﬁaéﬁfﬁ%ﬁgﬁge? n added

thereto Hﬁaﬁti_fsgﬁ]ﬁiforgﬁﬂﬁﬁg,td’t%@far%ﬁﬂléé@ The obtained m xture was stirred
3 ' The

at 4C for hours with a stirrer. m xture was then centrifuged at

25,000 rpm fThe nddihod funitths evaidiohn® IsEPEORE PRIMONAS actiGieOYSoadng Ihaieaf t er,
a protein was extracted fromthe cells. 100 ml of the obtai ned’g extract was
~ subj ect efresent tikventdrf may the anyl method ko (ar) asaib v an assas king thvasforameantiontdout wi t h
a washin olutigon (10 Tris-HO (pH 7.5),. 1. mM MC12,1 mM EDTA, protein
i bi t oFRGHORK 5T OfEt BATSIS: At Eargun | Exaamplas theyegt welude gresism Rlg@ng. and

0.5% Tri _ . , - bt ai sod by adi usti
the " anos ik ARROR0SE o0 GriSAL RiRAMARad kil PEmpReBYl Lor "
The el uaRIAYASUNIRGOVRMESshy) FRMAbSzFhatke n&ss%aoganmﬁnmﬁ&kéhceowsﬁwi ng

fraction was then recovered by absorption at 280 nm (c) Measuienent of
mol ecul aimmenginbididetpyr ildtexe d agahttingdon bycaetierct laghonesidisnetiye erythrocyte
protein-containing fraction recovered in (b) above was el ectrophoresed by
SDS- PAGE2esivfinationereactigasnd partipie ggglpinptipnseagien: i ed out using a nonocl onal

ant i body 7. . As a.resylt,. .a hand was tected at the positiaon of 220
De. 1 adai P s 0 RRudER Tiitacin i dhe §5F of Be Gt oefeeoniel RopHERELRs of the
pr ot ei n-¢ et r i N ) . .

st ai ned \%Iﬂ %%Ho%gg%iegg%%%, Jfgf?\é;ﬂrtg %glglggér}ld& g’f an??l%é’%gi%%@gg t?F@c(%t%ﬂﬂ%i as to

prepare aligipeptided dr &W-nBular organic compounds. For example, there may be used an

D

oligopeptide having a partial amino acid sequence of epimorphin which has been known to

have a hair growth promoting activity.
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Exanmpl e 4: Production of polyclonal antibody which recogni zes a protein of
am no acid sequence shown in SEQID NGO 1 of the sequence listing 19 The
purified antigen prepared in Exanple 3 (that is, the excised gel containing
.the protein of the amno acid sequence shown in SEQ ID NO 1) was '
recovered and placed in 20%ethanol, and then left overnight. Thereafter,
the gel was recovered. A sanple containing approximtely 100 pg or |ess of

~ the protei né%ﬁas ixed with Titer Max _Gold (an adjuvant from Cyt RX Corp.)
to produce e@f?ﬁ%%’?@ﬁ@ fox thesgvalygtion ofhas Frevthuremotngactivty acserding@he2 nont hs

(3 tinmes_in total). .Two.nonths after. the primary i nj zat 1.0 t he Dbl ood
ms. cor 1 Bicher T Btemif SRS afen SSr b o hpE bRl A R RRY idiron

nmet hods, $RmeAtnik QRiRin I na H[Q&g}é i ] i the
protein Sf the am no aci gsﬁﬁgeﬁ%’ sﬂ%v\nq In 8%5%8{)&%9&%?%%& e&S:

Eval uat i tumindirmainoagag\t B-aRoPIedibiego sty vitlidle atssy BY apehduatiopathodiriabody

which recognizes a protein of am no acid sequence shown in SEQ ID NO 1 of
t he sequépmopetitios methpdDili thecasetaf atshrstwidi matndurat keestane nbwyid pbaswastiendyl uat ed.

- Human ker atj pqcyte which are skin cells containing epidernal

ker at i noEQF{ %Baa%amiaa ¥ 1515 "F’@t‘g?‘g’-‘?fé]i‘ql?,%&nﬁéwr‘é‘?nmr e gpu?rochased f rom Sanko
I N e
Pierce) mithizhedessritaieeine Eﬂas&{t sﬁ&iﬁh&%@?i&iﬁ@&aﬂ@)es%%@ﬁ%l& SurflerCul ture

solution attached w th the purchased cel such“that the concentration
becane 2thdlatibth tovhsinoabdlilizeddntibods. ABG-withirbgapd ®ithe kbsledsubsiabce, theemesf t er
cells were recovered fromthe wells. The cells were placed in 100 | of an
SDS sanp Pe ungdfthe pbove-neatigred) subssmceowhich arel degdripeé imthe prsiserd sgecificatieh int hey

were then.di ssol.v in the buffer using an ultrasonic disintegrator. A
control Eeﬂﬂjr?& OEW@%&%QWC@% that were cultured for | week w thout adding
ssh7) was tne i s Jphpe sy, describ VL 1AW O il N

obt ai ned by‘lxtﬁ{el ado&é’}[@eea?{_r}%ﬁf wagI éﬁgc?éjo%ﬁ%éde?gaa@()% mg\, 1."%%0§ur s) by
SDS- PAGE(‘{Bi%yhe-L 3% d@kithasisia) As@id Subplefeitihi Bitle N, 84 WE tumBSushifsanst er r ed

to a PVDF nenbrane, followed by incubation in'a Tris buffer solution (TBST)
cont ai ni fgkiU,sikesm aditekby Trundhited{itagaws, enals pablishedisly K poriteeftuppar, 1987hour wi t h
a polyclonal, antibody (obtained by diluting serumto 1/100) against a

prot ei n haviFRGSTPvaselidphage mﬁ@qé&w&%@ow%aﬁanmlgw Ipbel drat a

AR T T = N
o Toned b0 sl i b SuSBAOTAGY AN ALE Dot L0 g

Ther eaf t asfitiboilpantigstibbeddangb@Bl Thenjagbdunll 1abeloa ahvaddy is%@ﬁhrit&ﬂel’ RYpingdf the
reactivity of the polyclonal antibody was exam ned using an ECL kit

( Aner shapyd thelamopnitodithecahtigersiol thessample chdamdasiredifromityghamdiing of the bburd gure 2.
In the r:lag;hlt fig rqe og Qi%li{le 2, the right |lane represents the results of

the cont raypled ARlbodyh e Spestiically B the Greeseinthe enpyme-likad: BRBWROSPTRER #§2¥addi t i on
of EPM ( s i hai r h.tonic. . AHF in the figure.represents
o orot e 1EECA O BR v MBchercdb iR ekl phrinlbfordil SaREL oo c

listing. aMSuhtsof MeS@ictioh M | for B ophi a whi ch
EPM (ssb7) as a hair ﬂgrgmdtﬁ&ﬁ%ﬁli%iﬁ%}éggjyb%éﬁka c}g’da,i?l Ogh%%%ﬂ;%ﬁéq%gﬁgg%egd,

whi ch wast thexroessetnonsssy, hitgiity of flasreidande f a fiberesond JubstancENatseling ! t
reflects that the expression level. of the protein of the am no acid
sequence saBER. | aad SEQbe a0 of 1the fradigimrengassay erafliadon dgse hps radivagiiwed. The

expressi o f ot rotein of the anino acid sequence shown in SEQID NO 1-
i anal Substngs 'f%ﬁgana@@. ﬁ'g} (R 1BF JHETRERRRRHEYS 38 er as
descri beﬂmgg&%x&eu?&%%h&@p@éﬂexcﬁoﬁgg&émg%gea%m%& total RNA prepared fromthe

back skin a rat was ectrop esed I n agarose gel, and the resultant

sanpl e was 1 @Rsheho®bridee detddiib® And/HEHE gaafitdie RerRANatid RESAMD o the
Subsequently, a | abel was introduced into the translation region of AHF

CDNA usi presdit Giventiod, ashen ethebprddnctie) . ofUsingmidune asmplepr afigegate by

immunoturbidimetry, latex agglutination reaction, latex turbidimetry, erythrocyte
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~AHF nRNA that had been transferred to the aforenenti oned nyl on nenbrane was
detected. The obtained results are shown in the left figure of Figure 2. As
in the case of the right figure of Figure 2, in the sanple to which EPM
.(ssb7) as a hair growth tonic had been added, a band that was stronger
than that of the control was detected. Industrial Applicability According
to the method of the present invention, the hair growmh pronoting activity

of a test ?ubst_ance can be efficiently evaluated. 21 CLAIMS 1. A nethod for
t he eval BSAIVIERUYE repgtion. ParHcle Regindnabion Feaction enihe Lkejsapeapyred By Measusibay  whi ch

recogni z .ot ei.n, of -am no acj d sequence o EQ.ID NO. 1 of fhe sequence
li sting, ﬁg%%‘sﬁl“%f‘%‘ﬁ% r *%P@%%ghﬁ IS et;f‘ﬂ‘g § WESUE erf"ﬁng’é(/’zﬁl uati on
of hair gsQiMdiohy bidhGteAdtel | A¥ei di chal P ant i body
whi ch i sgobt ai nedsgg@ %ﬂri:llmnl zF%ggq%erl\I?gﬁi%r%FH%P%@?r’ Fﬁ%(gb uer{avgr%et&\ngt egpapr otein
of am nosatednd &RG4 eaLeoD brobi@nk Dighkd duchfast figyeBg e nadscol icstd Ach-spetifie
fragment thereof, is used. 3. The nethod for the evaluation of hair growth
pr onot i nTpasikami supprgssagagentimey egontamedthereimhi ch conpri ses steps of ;

i ncubati ng gﬁiten tissue, pi eces derived fromljving organismin the presence

of a subst &fRe8 apsnibedyds pesd: byrserdtang Hdo a aplidl Bhase camers theregna bz usednd
reacting 1 nt | i,ch recogni zes ., a QrLei n of 1 ho acid
SequencoPiABY RE B0 AR ST e BB YRR soBpB ik oeBBE, ot
and det eghitRc9lat & PEx SR BREYmRboc M@&gﬁﬁ& €0fMihgh was
react ed ﬁttﬁﬁg géﬁ?ﬁ ti sgu%é pi ecﬁedss. 4?/ The et hod f of t’ﬁ% %va‘tﬁﬁgt’i on of
hai r gr oedrborpblanintetgl antpowhd,ymetal; eeding dromadn@titNsubstanbe aeh vohd passei body
which is obtained by i munizing an animal other than human with a protein
of am notd8fd sequence of SEQ ID NO 1 of the sequence listing, or a

fragnent thereof, .i ed. 5. A ki r the evaJuation of hajr growh
pronoting a ?Weflf?d&fﬂrgﬁf’ ’E?Bﬂﬂ?“l“?@én‘%‘?f{egﬁ’?f’?”ﬂd’éﬁ}hom RS P%%ﬂ?%%%%pr otein
of am no i ?%fl ' LSt a
fragrrpntct e?aég? E‘é &ﬁahgﬁ'ﬁq%%gpgr@l € é\%?t%a |Ogﬁl%§$&%§!e¢h§% _ecﬁerdmti ng -
acti vi t yoltbyreib®e niethdd Fort:bml, &lthe EREBT ihe SfadRerAdit b 98 ¥piival HBthb _
obt ai ned by i mmuni zi ng an ani mal other than hunman with®a ‘protein of am no
aci d seqthesamplofis I8&@d WitiNBe intifody, lve tieaamplederchdtat witlythe antitodfy marigiemnds
thereof. 22 ABSTRACT An object of the present invention is to provide a
met hod f &SRl wifh rpatd ghass canist. r They St trrngmisvias lighy ondhe sepitsringdighlisan

anti body_which.,is useful fo he eval uation of hair growh pronoting
activity S bé’cqnfeflﬁ'sz’]rl\}mrag@ Ghi A M080t i n present in epithelial new
follicle, a@ﬁ]eﬁtﬁéﬁleésﬁfegﬁeﬁ is%\éﬁieg%h{ P ,tH@E?{melgé QUL QP trle Ml vity
conprising sard antibody. According to the present 1nvention, there is
provi dedsesitieédwith 4 @lidipheseRu@ietiala cOfitainef sdRhg a HAR\WF Dmikir OB 108, A8 tHevi ty
wherein an anti body which recogni zes a protein of am no acid -sequence of
SEQ | D Newte of gigghutieation g griged Nissallyndpsterd of meagriegvistdllyy hofmedsgremsmd. 23
FIG 1 GAA%EAGC@?C&GCGGGACAGACCATTCCGCCGGrA&CAAGAA, CGC CCC CTG
GAG CGT BA¥PEC PALDY BN ISRURERt SHCRASE CIORETeadesG CTG CGG GAC AG& CCA TCC
CCC CCG GA& CAA GAA CCC CAC CAG GAA CGT GAG

(2) Kit for evaluation of hair growth promoting activity comprising an antibody which

recognizes a protein of amino acid sequence of SEQ D NO.1 of the sequence listing, or a

frasment thereof

The kit of the present invention comprises an antibody which recognizes a protein of
amino acid sequence of SEQ ID NO.1 of the sequence Hsﬁﬁg, or a fragment thereof, which is
provided by the present imvention. The monoclonal antibody, polyclonal antibody or
fragment thereof mentioned herein may be the immobilized antibody or the labeled antibody

which was mentioned hereinabove.
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MEQLRDRPSRREQMRE QERE GAG CAG CTG CGG GAC AGA CCA
'TCC MZ QL RDRP- S GAA GAG CAG CTG CGG GAC AGA TCA EE9 L RDR'S
TTC CAT GAG GA& GAA GAG CGC CGC F HE E R R CGC CGG GA& CAA GAA CGC
CGC CTG GAG CGT GAG RR~EQERRL ER CGC CGG GAG CAA GAG CTC AGA
CGG GAC AGA AMA FRRE2L- RRDR X GAG GAA CTG GAd GAA GAG CAG CGT GGC
CAAGAGCGG EEL Z9EQRGOQX R GAC CGT TTG AGG GTG GAG GAG CAG DR L
RV Z CAG GAA, TGT GAC AGA AAA TTA CAC QE c DR K L H CGG CTG CGG GAC
AGA AAG CTcFerxxanply, wheparnjibedyrwiipicrecagnizgsa ropeincdenieTadifeqase f E E E R

Cac 0o SHA I Lok sehline R NI sV KD e e Gh s SR, K | R

R D AGG . . CTG CGG
Cac Ace, SRaERdEoR, (i K B brelBay edlicn bnaf ey BofhpttS 8% onthin T S P
R CGG GA@iibbay fohchddvtectibiofontpliz foffndd ¥ the %e@aﬁﬁ%r@ﬁﬁb’ A he@YHCTC CCC
CAG GGA RD-QEL.RQGCTTCGCGGA G .LRGQRGA'\GGA&GAGCAG
OGC OGC @EDresentEn@n(ioh RaRstill DBERAAPETAVEAGs GHliERaEAG GAdtiorRohdse? v R O
E CTG GAG GAA GAG L E E_E AGG GA& CAAG6 GAG CTC AGG CGC GAC AGA AAA TTC CAT
REQ
E FE

L R

'I'I
Py
py)

E Bntiordiep, spthat the paid kineambratitipgd efiagientlxandasily igagplas ofthe ampliangas, CCG
E) %e Iﬁe;:'ﬁﬁéé?o% }Ight%ﬁ\GareCT ogmrcn%;ll_lycﬁ\s%d% -II(_I%f C%-gacgel% orGAmAfm%nAcﬁo gIC C1G E
measurement, such as a solubilizer for dissolving the solid secondary antibody, a detergent
used for washing the insoluble carrier, a substrate for measuring the enzymatic activity when
enzyme is used as a labeling substance for the antibody, and a reaction stopping agent. The
kit of the present invention may also comprise the instructions for carrying out the evaluation

of hair growth promoting activity.

Examples
The present invention will be explained more specifically by the following Examples.

However, the scope of the invention is not limited to these examples.
Example 1: Protein expressed at a high level in anagen stage of hair cycle
(1) Preparation of expression library

Using TRIZOL (GIBCO 15596-018) in accordance with a manual attached therewith,
total RNA was prepared from the back of a C57BL mouse, the hair cycle of which was in
anagen (35 days after birth). Using Quick Prep™ micro mRNA purification kit
manufactured by Amersham Pharmacia, mRNA (20 pg) was prepared from the total RNA.
Thereafter, cDNA was synthesized from 5 pg of the mRNA with random primers, employing
Time Saver cDNA Synthesis kit 27-9262-01 manufactured by Amersham Pharmacia. Due
to the use of adaptors attached with the aforementioned kit, the synthesized cDNA had |
EcoRI and Nod sites at both termini thereof. The obtained cDNA was inserted into AExCell
EcoRI/CIP (27-5011-01) manufactured by Amersham Pharmacia, so as to produce an

expression library.
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CAA GAG CTC CGC CGG GAG CCC GAA GAA GAGCGG CTG QEL RREREEERL
CAA GA&A CTCCEC GG A CTGGAG QE- LRQGLEGAA GAGCAGCIG EZQ
L TTC CGT GAG GAA CAA GAG CTC GAC CAA GAA CTG GAG E L DE L E ATC C&C CGEG
- GAG CAA GAG CTC CCC CGG GAG CAA GAG R E Qs |Ii RR 4 CGG GAG CAA. GAG CTC
CCC CGGC GAGCAAGAGTTICCEC R. EQZL RREOEFRCGCE GAG GAA GAG CGEG
CTG AGG GAC AGA AAG ATC CCC R MEERL RDRK I R CIG GAG GAA GAG CAG

CAG L Ev XI\&Q 112 AGG CAC R E FIG 2 28S- 188- nRNA protein 2/2 E-AHF
220KDa SEQUENEXheraliy ¢qd MINDA2 wasmfectadovith the thus prodpaepdsrpriession litmaryando> A

met hod fqr eval uating a hair..growh pronpti activit <130> 3A <160>
0o Do oot Su3med i’ vtk Wit ot a8 Top Pile L4 FondanBaR. 6 2DER0 24000 1
Met Ser I rJlJl éﬁiméﬁfeﬂ' r]ﬁé,ﬁ' . .5 10 15
An Tyr E{aguég??bt%ﬁlegie@p&ﬁswﬁst%m y augégoyeys ers"g’/%’f@s"%gé’y%ﬁo 25 30
Leu Lys &8fing. eThdreifietd the DBOplGle UvdsCddviiedl wABPniMBtelluRre, Gnl if\wds RifOar 8§ 40 45

H s.Asp Pro Qu Thr Ile Asp Leu Thr Leu G u Leu Leu Asp Arg Asp 50 55 60

Cys Asn Ggmighty Val Asp Phe Asn G u Pho Leu Leu Phe Leu Phe Lys 65 70 75 80

Ile Ala dn Ala Cys Tyr Tyr Ala Leu Asp Gn Ala Ala JQu Leu Gy 85 90 95
G u Lys £9¢Frapaationef prepnadlanatiantibogdy which iagpecifisdorgtew fafligleasp Ar g

Hairs were cut off from the skin of B57BL mouse of growing stage (48 to 50 days),
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 B57BL mouse (where
hair ball portion is- stained  with pigment; growing stage (anagen)) were collected with a
stereoscopic microscope, and were homogenized in PBS. The above 2 samples (0.5mg of
protein weight) were mixed, and mixed with the same amount of the complete adjuvant to
prepare micelle.

The above-obtained micelle (0.2mg) was subcutaneously (3 sites) administered to a rat
(Wister) for immunization. After the first innnﬁ:rﬁzation, 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 second booster, a spleen was removed from the
immunized rat, and the blood cells were collected by mesh. Antibody producing cells are
contained in these blood cells. All amount of the above-collected blood cells were mixed
with mouse myeloma P3Ul using polyethyleneglyco 1500, and were suspended in
Dulbecco/Hum F12 mixed medium (107 cells/ml). 100 1 of the culture were inoculated in
each well of 96-well plate. On the next day, the same amount (100 12 I) of HAT medium
(Sigma) was added to each well. After 2 days, 150 1 1 of the medium was removed under
aspiration from each well, and 150 121 of the fresh medivmn was added to each well. The
96-well plate was placed in CO, incabator at 37°C.

The follicles of the growing whisker of B57BL mouse were dissolved in 8M urea by
ultrasonic treatment. Anitrocellulose membrane was immersed in this solution for 5 minutes,

and was washed well with PBS. Biorad dot blotter equipped with the above membrane was

used to perform the first screening of the hybridoma supernatant which was recovered from
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100 105 110 Arg Gn Qu Asp Gn Arg Arg Phe Gu Pro Arg Ser Arg A n Leu Asp
115 120 125 Qu GQu Pro Ay Arg Arg Ser Trp Gn Lys Arg Arg Qu GdGn Gu Qu
1/11 130 135 140 Arg Ala Qu Gu d@n Arg Leu Au dn Arg Tyr Arg Gn His

Arg
Leu
Arg
Arg
Lys
Au
Arg
Arg
Arg
Arg
Arg
du
Gn
Arg
Asp

Asp

Au
Asp
Adn

Arg

Leu
Gn
Adn
Arg
Arg
Arg
Leu
Leu
Adn
Au

145 150 155 160 Gu Gu G n Axg Leu Gn Arg Arg Qu Leu Gn Gu

Gu Arg 165 170 175 Leu Ala Qu Lys Qu Pro Leu Gy Trp Ser Lys Gy
Ala Gu 180 185 190 Qu Phe Ser Qu Val u Qu Adn @n Arg Adn Gu
Gu Leu 195 200 205 Lys Ay Lys Ay Gn Thr Gu Gu Axg Arg Leu @n

pech glhobthe abaw Ypwelbplates Hirstethe Abeveirepareconitrecelinloge megibrang Asp Leu

S oA s R S B, 5,
G P R 3901385 0O S ) A 10 490 84 5 0 120
Srln @ oy SERBER- LRI S e i kgl o1 Lo
BorgerAdigh GkroxiGase 1ebaled anti-2P To(3 30 3AbI #yr TBIT)Y wak addidn BCLU agent Arg A n
Arg Axg du @ n Gu Leu 340 345 350 2111 Arg Arg.Gu @ n Gu Lou
GpershamBhagmegia). whigh Mspoabpring syhstews was added a0 anfibpdiesdn mig G u Pro
%%Echlr!ea%teﬁ%ith%g gr%x“gng-r\grﬁislgr ?olﬁcr:lg wcheoseFeZt%d %9 getection of colormg (first
screening).
- Among the 50 antibodies selected in the above first screening, the antibodies which
specifically reacted with the frozen segment (10 2 m) 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 specificaily,
the frozen segment of the growing whisker 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 (100 i g/ml in TBST). The sample was
washed with Tris buffer, and was covered with a cover glass. The observation was carried
out under fluorescent microscope.

As aresult of the second screening, 8 antibodies were seiected. These antibodies do not
react with epidermis, and specifically react with follicle. These 8 antibodies were cloned by
the limiting dilution.

The reactivity of these 8 antibodies was examined by Western Blotting using growing
whisker follicle or resting whisker follicle as a sample, and using slide samples of the skins
having follicles derived from 14 day fetal mouse. As a result, mAb27 was obtained as a
monoclonal antibody which specifically reacted with growing whisker follicle and plastic
follicle (new follicle), and did not react with resting whisker follicle. The hybridoma which
produced monoclonal antibody mAb27 was deposited with Patent and Bio-Resource Center

of National Institute of Advanced Industrial Science and Technology (Chuo-6, 1-1, Higashi
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Adn
395
405
420
435
450
465
Pro
Lou
Au
Gn
Val

Arg
Leu
Au
Asp
Arg
Gn

Leu
400

410

425
440
455
470
Asn
Tyr
Arg
Arg
Arg
Pro
Adn

Au
du
Arg
Leu

Gu Asn u Ala Asp Ala Arg @ n Asn Lys Val Tyr Ser Arg 385 390
Pro Ser Arg dn GQu G@n Arg Leu Arg An GQu Lou Ay Qu Arg An
415 Lou Arg Gu @n QQu Au d@n Arg Arg Asp Lou @n Gn Gu Arg Pro
430 Ala Qu Gu Ala Arg dn Arg Asn Gn Trp Au Arg Pro Gn Arg Ala
445 Au QQu Arg Lou Qu Gn AQu d@n Arg Phe Arg Asp Arg Gu Gu Gn
460 Arg Phe Arg Qu Qu Lys Lou Gn Arg Ala Qu Leu @ n Asp Ser Leu
475 480 Lou Asp Gu GQu G@n Arg Arg Lou Gn Gu Gu Arg Arg G u
Aghome,(lsulodashy i-kery J@an) oolowembea2u2@uinderrthegleposit gumbay Arg Thr

5 a lys. Pro Ser Gn Arg Gn An Arg Arg Arg Lou G n Gn
8%&@8@3%%@9@ f!wrde@ﬁat @W@%ﬁ%% the {ntespationpkylepesit %Jgﬂy G u Asp
4 r T, in Trp Gn Pro Arg Lys Gu Asn Qu
Eg%&’ggb‘ﬁ%g%ﬁgﬁgf}éﬁg%r["?ﬁ’éﬁx@?g %?%ﬁ Phe Thr Lys Arg Arg Gy Asp Gu
Es)e[nﬁnﬂmgérg&,j@S 570 575 G n Leu Gn Asp Ser dn QQu Arg Gu Arg
p Arg Arg Pro 580 585 590 Leu @ n Asp Au Gu Qu GQu Lys Arg Qu
A n Che BsdheAitiga TOb RPRsHAbliBary produdadnin@ln abovg wapsubjegtedito |l e Leu

Gu Gn Phe Gn 610 615 620 Arg Gn Hs Gn Arg Gu Ala Arg Arg Arg
TRPTURMHErCEIAE QISR 65 18amchBsl gatbodg mAY2] praducedy G @) @bpvel u Ser

51, G NS A Sofhth 048850085 B iR el B, G G v Ao
nitrocellulose into which IPTG had been infiltrated was then made to closely come into
contact with the plaques, so that expressed gene products were transcribed onto the
nitrocellulose. The nitrocellulose was blocked with 1% skim milk/TBS (STBS). Thereafter,
it was incubated with 10 pg/ml mAb27 and HRP-labeled anti-rat IgG (Amersham), followed
by detection with ECL (Amersham).

The thus obtained 6 positive clones were recovered, and their nucleotide sequences

were determined. As a result, it was found that all 6 clones shared a common sequence

(Figure 1).

Example 2: Database search
The database (NCIB (GeneBank)) was searched for the common sequence (Figure 1)
identified in Example 1. As aresult, a registration No. XM_177952 (Mus musculus, similar

to Trichohyalin) was found. The amino acid sequence of registration No. XM_177952 is

shown in SEQ ID NO: 1, and the nucleotide sequence thereof is shown in SEQ ID NO: 2.
The amino acid sequence shown in Figure 1 corresponds to a portion at positions 800 to 1135
of the ammo acid sequence shown in SEQ ID NO: 1. However, Leu at position 1133 of the
amino acid sequence shown in SEQ ID NO: 1 is substituted by Gln in Figure 1, and Arg at -
position 1135 of the amino acid sequence shown in SEQ ID NO: 1 is substituted by His in

Figure 1.

Example 3: Production of a recombinant protein

(1) Preparation of full-length cDNA by PCR

17




Adn
"His
700
710
Leu
Gn
Ser
Arg
Arg

Ser
Arg
~Qu
Arg
Lou
Au
Cys
Gn
Arg

Arg
Leu
Ser
715
725
740
755
770
du
Gn

Arg

Asp

Asp
Gn
Adn
Asp
Au
Asp
Phe

Gn Gn Arg Au Phe Gn

Arg Arg Gn Gu Gu Gn du du 675 680 685
Gn Gu Arg Gu Lys Gn Leu Arg dn Gn Cys Asp Arg Lys 690 695
Arg Gu dn Gu Arg rg Gn Gn Arg Gu Gu Qu A@n Leu Arg 705
720 Arg Gn GQu Arg Asp Gn Arg Phe Arg Arg Gu Gn GQu Arg H s

730 735 Au Arg Au Gu Gu Gn Leu Arg Asp Arg Pro Ser Arg Arg Gu
745 750 Gn Arg HHs Gn Gn Arg GQu Gu Qu Gn Leu Arg Asp Arg Pro
760 765 Arg Arg Gn @dn Gu Arg HHs Gn Qu Arg Qu Gu Gu Gn Leu
775 780DN4libtarpsas proguded droethe mRN AoffhGkin i@ithe gEbwihgregodiusingl n G u
, 85 790 795 800 G u An_Leu Arg Pro Phe Arg Arg G u
a‘t‘éj’ @Z@“’Eﬁfﬁ ESVErPR) TANSETIRASS- L}sgig@go@gec& &W‘%Bﬁ AP, %"p Arg Pro

ﬁ?ﬁ@ st ol SRadiH chisolirtndt b A Gk e TiRQ g o
Ar g t@rshﬂ %ﬁgag%gg%g%%g&gg%%&%@%(s gz‘l uli%) %5%803%%@12? Ar]gi%l tOUGI ﬁ\r °
Ghsiclehed. AlA TAY kil (Tal68D vBRWsAPH (hé RCRIrsachoy A8 thePOR kentidsrg Val G u

Leu Arg Ay Gn Arg 900 905 910 Qu u GQu dn Arg Arg Arg Gn Qu
mnglsr@ﬁ@fL%uCH Blwf&g 95 3925600928 6@°@, A0ogcamids; 20d 72%¢,@ @inpte&lsa Leu G u

Ar e sLeu Arg Arg Gn Gn Gu Lou Arg
Wﬁgﬁﬁ@%&%’gs m@’g@‘sggb @E? 60 Ju GQu Qu Arg Arg His Au
G u Gyt Spsindd aoﬁce&bnéﬁr%dl‘fﬁﬁ-length cDNA encoding the amino acid sequence

shown in SEQ ID NO: 1.

(2) Transformation

The PCR product obtained in (1) above was inserted into a pTarget vector (Promega),
s0 as to construct a recombinant expression vector. Thereafter, COS-1 cells as host cells
were transfected with the recombinant expression vector. Transfection was carried out using
Lipofectamine (GIBCO) m accordance with the manual attached therewith. The COS-1
cells were cultured in a Dalbecco’s Ham's F12 medium to which 10% FCS had been added.
(3) Extraction of recombinant protein
(a) Preparatton of affinity column

Afigel 10 (Biorad) was adjusted to 4°C, so as to make the gel homogenous. The gel
was then placed in a Buchner’s funnel, followed by filtration. Thereafter, the gel was washed
with 3 times its volume of deionized water at 4°C. After washing, the gel was placed in a
flask, and an antibody solution obtained by dissolving a monoclonal antibody mAb27
PBS (wherein 0.5 ml of an antibody solution was used per 1 m! of the gel) was added into the
flask. The mixture was fully stirred and suspended, While slowly stirring the suspension
with a stirrer, it was reacted at room temperature for 1 hour. The supernatant was eliininated

by cenfrifugation, and the reaction solution was then adjusted with PBS to 10 ml. 0.1 ml of

- 1M glycine ethyl ester (pH 8) per ml of the gel was added, and the mixture was allowed to

- react for 1 hour. After completion of the reaction, the gel was packed into an Ecopac column

(available up to 20 ml, Biorad), and it was then washed with distilled water until no reaction
products were detected by ODg. Finally, it was washed with an eluent (10 mM Tris-HC], 1
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2965 970 975 Gn Gn Pro Asp Arg Arg Phe Arg Arg Gn. Gn Gu Len Arg Gn GQu
980 985 990 Cys Val Qu Gu Gn Arg Lou Arg Asp Ser Lys Ile Arg Arg Au Gn
-5111 995 1000 1005 Gu Lou Arg Arg Qu Axg Gu Gu Gu Arg Lou Arg Asp Arg
.Lys Ile 1010 1015 1020 Arg Axg Asp Gn GQu Lou Arg Gdn dy Lou Gu Au Gu
Gn Lou Arg 1025 1030 1035 1040 Arg Gn Qu Lou Asp Arg Lys Phe Arg Gu

Gu Gn Qu Lou Asp G n 1045 1050 1065 Gu Lou Gu Gu Gu Arg Lou Arg Asp

Arg Lys Arg Ar Gn106010651070GuLouAr Arg Gu Gn @u Lou
NS Ay N M iR it s codgel uubcented e MRS A § G o

Gn d 0 Gn Qu Arg du Qu
du Arg ﬁ 3N Cﬁsagdﬁég %‘8“)%1@0 “S%\ 10 b8 Wit B I5 1126 Asp Gn du
Lou Arg r‘pﬁﬁé f%lgegu Gu Gn Lou Arg Arg G n 1125 1130 1135 Qu Arg
Asp Arg Lys Phe Arg G|u Qu Gn Qu. Lou Gy Gn GQu Lou 1140 1145 . 1150

Gu Gu Gu Allge trasfolngd 88-Acgllsitsdided i\Bgarfplg 2Finiwhich fd1-lenigUcIFAS 1160
1165 Arg Arg GQu Arg Qu Ad@n GQu Gn Arg Arg Arg Lou Gu Arg Au Ju 1170

1175 118Wackipressedl, were rasayeted an Mieshig dayrefigr @elilra@fa:tﬂlwnawasmdgmﬂwlgﬁw g Gn
Gu du Gheeasdhersyves ides 100mbn mivgd pleiecl lwqénﬁﬂ@ PATgAg Arg
G G 888G DD 053 bl Gl i BB
Roche). Then, they were fully crushed with a homogenizer. Subsequently, NaCl was added
thereto to a final concentration of 0.15 M, and TritonX-100 was then added thereto to a final
concentration of 0.5%. The obtained mixture was stirred at 4°C for 3 hours with a stirrer.
The mixture was then centrifuged at 25,000 rpm for 10 minutes, and the supematant was
recovered. Thereafter, a protein was extracted from the cells. 100 ml of the obtained extract
was subjected to the affinity column of (1) above.
| Washing was carried out with a washing solution (10 mM Tris-HCl (pH 7.5), 1 mM
MgCl,, 1 mM EDTA, protein inhibitor cocktail (product name: CompleteMini; Roche), 0.15
NaCl, and 0.5% TritonX-100). Thereafter, an eluent (a solution obtained by adjusting the
above washing solution to pH 3.0 with HCl) was added to the column. The eluant was
recovered i amounts of 2 ml each. A protein-containing fraction was then recovered by
absorption at OD 280 nm.
(c) Measurement of molecular weight of purified antigen by electrophoresis
The protein-containing fraction recovered in (b) above was electrophoresed by
SDS-PAGE, and then, Western blotting was carried out using a monoclonal antibody mAb27.
As aresult, a band was detected at the position of 220 kDa. In addition, the gel which was -
obtainéd by the electrophoresis of the protein-containing fraction recovered in (b) above by
SDS-PAGE, was stained with Coomassie blue, and the band of 220 kDa was cut out, so as to
prepare a purified antigen.

Example 4: Production of polyclonal antibody which recognizes a protein of amino acid
sequence shown in SEQ ID NO: 1 of the sequence listing |
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1245 dn GQu Arg Gu GQu Leu Leu Hs Arg Gn Val Ay Ay Arg Lys Phe 1250
1255 1260 Arg Gu Qu GQu Arg Leu Arg Leu Gu Arg Qu Au d@n @n Arg Arg
1265 1270 1275 1280 Leu A n Gu Arg Asp Asn Arg Arg Phe Arg Gu d u Val
.G u Leu Arg 1285 1290 1295 Gn JQu Arg Qu Gy Gn Gn Leu Arg Gn AQu Arg
Asp Arg Lys Phe 1300 1305 1310 Arg Qu Val Qu Qu Leu Arg G@n Gu Qu dn -
Arg Arg Arg Gn Glu 1315 1320 1325 Arg Asp Arg Lys Phe Arg Gu Qu Lys H's
Pro Arg 4 u n.1330 1335 1340 Gu @ n Gn Leu Arg Arg Gu Lys Arg
Asp Gy G n T agtiggn prepesersin mmpless; éhatag ghe excisedigal pRiapghs, g Asp

NG Ag ﬁf&e"éo@ﬂlg"}"% G S5 o %E@ﬁé%@%%%%c%f%@ & fogsding n 11 o
5 G NG 208 Gl 4Chn G ﬁa&l@r et 1 39%1000; 1905 Gu Pro

Ay Thr Arg G n Phe Ala Asn Val o] Va Ar g Ser 1410 1415 14 ro Leu

Tyr G u Eytaihing apbroxiiaelE 00 AF or B of Ghdprdiéin WiOmiRed with Tited WRR GABQGn1435
<210> 2 <211> 4320 <212> DNA <213> Mus nuscul us (house nobuse) <400> 2

at gt ct cca@UYMtf@ag%Xéiqrgﬂ é@@rodac@antegmrt t At maata@ammdawﬁa&@go
tcct t 1

Etggi;g%ré ofoB PO Gigts 4 B Fatae aL/meaas fi AR gaEy Oruns gaf’f‘f’%%qiaﬂ@

ot oet canpod RACAR g ‘?*9% %?tfe%%%%%%%%he%é%ﬁféé%% QIR g

ct gcccaahgmag%aoﬁﬂwﬁw%%mgﬁemgﬁmg@i@@é@&ém

gagccccgaa gcagacaact, ggacgaagaa cctgggegcc gaagctggca gaagagacgt 420

gagcaggag@v&gm@@@:ﬂi@hl@g@agcagcgg et ggagcagc gctacaggca gcaccgcgat 480
gaagagcaga gact gcaaag gcgagaactg caagaact gg aggaacgcct tgcagagaaa 540
gagccgettg gct ggagtaa gggt cgt gao gcggaggagt tttctgaggt agaggaacag 600

| CRAR00C AR, AR IR O A B R A S RTIRTRE RSP R orl SO SR

recognizes a protein of amino acid sequence shown in SEQ ID NO: 1 of the sequence listing

Differentiation of human keratinocytes was evaluated. Human keratinocytes (which
are skin cells containing epidermal keratinocytes and hair follicle-derived cells) were
purchased from Sanko Junyaku. A peptide ssb7 (which was obtained by biotinating the
N-terminus of Ser-lle-Glu-GIn-Ser-Cys-Asp-Gin-Asp-Glu' (SEQ ID NO: 5) (NHS-Biotin,
Pierce) and then subjecting it to S-S crosslinking) was added to a culture solution attached
with the purchased cells, such that the concentration became 20 pM. It was cultured on a
'96-we11 plate for 1 week. Thereafter, cells were recovered from the wells. The cells were
placed in. 100 pl of an SDS sample buffer (0.02 g/ml SDS, 0.2 g/ml glycerol, pH 6.8), and
‘they were then dissolved in the buffer using an ultrasonic disintegrator. A control (human
keratinocytes that were cultured for 1 week without adding ssb7) was treated in the same
manner as described above. A solution obtained by the above treatment was electrophoresed
(35 mA, 1.5 hours) by SDS-PAGE (4% to 20% acrylamide), and the resultant product was
transferred to a PYDF membrane, followed by incubation in a Tris buffer solution (TBST)
containing 5% skim milk for 1 hour. It was allowed to react for 1 hour with a polyclonal
antibody (obtained by diluting serum to 1/100) against a protein having an amino acid
sequence shown in Figure 1, which was a partial sequence of the amino acid sequence shown

in SEQ ID NO: 1. Thereafter, the reaction product was fully washed with TBS. It was then
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aggcgcaagc aagaagagct acgcgaaccc ctgctaaggc gcgatctgga gttgaggcgc 720
gaacaagagc taaggcgcga gcaggagttg aggcaggaac agaggcgcga gctggagcta 780
aggcgcgagc aggagctgag geaagagctg aggcgcgagc aggagctgaa tcgaaggcag 840
.gagct gaggc gcgaacaaga gct gaggcgc gagcaggagc tgaggcagga gttgaggcgec 900
gagcaggagc taaggcgcga gcaggagttg aggcaggaac tgaggcgcga gcaagagcta 960
aggcgcgagc aggagttgag gcaggaactg aggcgcgago aggagctaag gcgegagcag 1020
gagt t gaggc aggaact gag gcgt gagcaa gagct aagac gcgagcaaga gc cgg 1080
gagct ggcﬁ'éové‘*gﬁ*a gtyah gceepRdyy gatibady oftined by dily 9321%9 g@a%ra]mo

cot ageagtiy GORgINaY GERT £ Bok ki D apE et %88% th aéﬂ 8 260

8/ 11

gaggageage) #ESRIeE & (ELRMRAIORE 1o foﬁslg&fugo@g@m&gﬁ&dq HORRE 14320

cagt gggaga ggccgcagcg ggcgdaggag c t caggagc gagcageg gF cgcgac 1380
agggaggagemaghany. t ceg ggaggagaag ctgcaaegag cagagetcca ggacagccte 1440
ct agat gaag aacagaggeg actccaggag gaacgccgag agccaaacag gagccggcaa 1500
et gagggaag aaE@b@nga@hga@magnhawnut@cagUdﬁanaﬁ&Mngéca gaggcagcaa 1560
agaaggcgcc tgca aag cagtat cag gagg acctgcag gct gcgggat 1620
gaagat cagc g 31%? tg@é%l @ggla aabr@ﬁafé%yéa tsv&ﬁlagfn@ EQdtande 80

agt aacag C at 1740
tet cagg?g% éﬁé%%iféﬁ Snficlly %%%ﬁ@?ﬁ?%ﬁ%gﬁ%%ﬁ%ﬁ?» R ﬁd’jggg
agagagc. W%@%&Hﬂuﬁlﬁﬂ CldPreSHRCABOIHoPARE iR CHIATAIAMR
gagcagctgg)agcaagagca ccaaeggga egccagg.[%gacogagatgagac gﬁtccaggag 1920
gaagaaca§BEQIDQgpaiyhe sigagrg s, dgdcdeas #Qeh tgagaleas FipufaR dh tHeahinpk980
gaggaggaaa gg ctgcg gacagagcgg gaagagcaga ggeggcgtca agaacaagag 2040
?gagaat t &Wﬁa@ﬁgyhégtg ) applpearow t@latagah@ngd@gazab@ém cthgbta@g:@awaésigg
gcgacagaa aa C g a gcagct gag
oqt caggagtpbeae TPl ebfie doedadhit-ghiseaiid drabmaipih 2ozo
gagcagcet gepd9aALAIR e AhG6 386 GAheAAAFARHNSE ﬁ?ﬁ%ﬁfi%?ﬂ?e%%@%ggﬁ
gagcagct gc gdggacagacc atcccgccgy gaacaagaac caccagga acgtgaggaa
gagcagct ges g@gas@gacc attccgtcgg gaacaagaac gecaccagga acgt gaggaa 2400
gagcagc%gc gg%ggagacq agéégggggg(g;ggg;gaagdgccgc;;gga gcg%gg&g;g)gggg
gagcagct gc ggtlacenpasssion ol aacidgeqra amda
gagcagct gc gggacagacc atcccgcc acaaggac gccgcctgga gcgtgaggaa 2580
gagcagct Q’@S@@‘gﬁeé VA ey Qfting éndecygamdngnan

et 1t 9agdd g e%a%% Bt eE oh 2 “igéiéeff%a%%@éﬁgﬁac@@%‘%e%%%&%ZSS
gaat gt ga@ﬁc@(ﬁﬁaﬁgé@%a &a@gacaaﬁd%g%ﬁlmc a%%ﬁ@%&alsg& SHHRA9808 4 820
ct gcgggaca gaaagctccg Cagggdacaa gagctcagge gcgacagaaa attccatca

gaagaagaﬂﬁnﬁﬂm@tQﬁb@ﬂﬂugaghkﬁﬂﬁﬁ)gaﬁﬁﬁgﬁﬁ%ﬂyt&QﬂﬁPg@ﬁamQGQRQQQEQPﬂ%940
agaagattcc gccgggaacaagagct ecgt caggaat gcg t egaggaaga geggct gcgg 3000

gacagt aagandatiog cegyguet Péﬁﬁd@%wmgwﬁdg@gdgﬂwdw@amwgﬂgﬁm GagyolB)60

gacagaaa cC caagaact c_cgccagggac tg aaga gcagctgagg 3120
cgccagga @ggwga'g@ %%W@ﬁ@g éh%%fg@&ye ti W@@tﬁg\@%ﬁ@@@ﬁﬁéwo,

daccaguage aadrrang RRURGRS BA-DAdE BRIy 56@5%%%%“8@%5% % 5500
gagcaagagighi fihBCsod eQCﬁCtE@ H3RATEPUR < FFIACH obh HRPHGE Bechd 60
gaccaagaac tccgccaggg act ggaggda gagcagctga ggcgccagga acgtgacaga 3420

‘aaat t ccgtuddedggbmdalrg avag sh@gachaathgadahd Gaeol wagkeerdct gcgt gacaga 3480
aagat ccgec gggagcaaga gctccgccgg gaacgcgagc aagagcagcg gcgccgcectg 3540
gagcgt gagg aagagcagca gcgtctceat gagcgtgagg aagagcagcg gcgccgccag 3600
| Industrial Applicability

According to the method of the present invention, the hair growth promoting activity

of a test substance can be efficiently evaluated.
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~gagcgcgage
gagcagcagc
gt cctt gagg
.gacaggaaat
ct ccaggaac
gagcaacagc
gaagaacagc
gaggaacgcg
gagcagtttg
caaagacgtc

aagagcagca
gccgecgeca
aagagcagct
t ccgggaaga
gt gacaacag
ttcgccaaga
gccgecgeca
aggaacagca
ccagggat ac
gccaagagcg

geggt gcct g
ggaacgcgag
t cgt caggaa
ggagcgact c
aagatt ccgc
gcgt gacaga
ggagcgt gac
gttgcgcagg
gattcgt egc
ggagagaaaa

gagcgt gagg
caacagttga
agggaggagc
cgcct ggaaa
gaggaagt ag
aaattccgtg

ag aaattcc
i RV
caggaacaag
tt ccaagaag

aggaacaatt
gacaggagcg
t gct gcaccg
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wherein an antibody which is obtained by immunizing an animal other than human with a
protein of amino acid sequence of SEQ ID NO.1 of the sequence listing, or a fragment
thereof, is used.
3. The method for the evaluation of hair growth promoting activity according to claim 1
which comprises steps of;
incubating skin tissue pieces derived from living organism in the presence of a
substance to be tested;
recovering said skin tissue pieces, and reacting them with an antibody which recognizes
a protein of amino acid sequence of SEQ ID NO.1 of the sequence listing, or a fragment
thereof; and
detecting or measuring said antibody or a fragment thereof which was reacted with the
skin tissue pieces.
4. The method for the evaluation of hair growth promoting activity according to claim 3
. wherein an antibody which is obtained by immunizing an animal other than human with a
protein of amimo acid sequence of SEQ ID NO.1 of the sequence listing, or a fragment
thereof, is used.
5. Akit for the evaluation of hair growth promoting activity which comprises an antibody
which recognizes a protein of amino acid sequence of SEQ ID NO.1 of the sequence listing,
or a fragment thereof.
6. The kit for the evaluation of hair growth promoting activity according to claim 5 which
compﬁses an antibody which is obtained by immunizing an animal other than human with a
protein of amino acid sequence of SEQ ID NO.1 of the sequence listing, or a fragment

thereof.
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