_DECLARATION |, Makoto AI'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 following is a true and correct translation
~to the best of ny know edge and belief. Dated: August 26, 2004 Makoto

Al HARA DEJCR| PTI ON A net hod for the evaluation of hair growth pronoting

" activity Technical Field This invention relates to a method for the

eval uation of hair growth pronoting activity using an antibody which is
specific for epithelial new follicle, and a kit for the evaluation of hair

growt h pr enéidngadietd bid ¥ad QBDbS TR cs@icds AL IRQMa BackerQund Ak ihe
nor mal -norphofentsis of epitRel Pal Fti8sue has heem smggested to ke =

control | echabync bRCtes sodlers wed obL om @@@%@@@Xﬂ%%&i lBe REESED! rQyng.the
epithelial®tiBsu@e. Bi seases Eresul 8i ng f ROMEt he aBnormak marp oganesn s of

epi t hel | abast basURs 85 chALRE|ada CALSEH BY cc2RROTAR h%rcéglcgé HEXLAG %.4

cells. The¥efHreg am i Rtepesk has ari senrl ngt hQ C t on zof

rechant smbouleofpSSIChy Bl 2L cGoNLI ole Lie MUPIODEnESLs O,

epithelial®Btissue. LHomever, RsSubstances knve LhERCOR

nor phogenggl &-0kaeRiat BEl & ssed_under tinme and spatl aI
control irFa H:oni)l nr,at%la %gﬁ&e%@%ﬁ g%gg‘%(%ﬁngg yeﬁ,‘éjtcggscfeggfréﬁe

difficult d analyze their funct
al S0 A1 11U a0 monet s thg SR REP Sof B MRT I Pt it oy SRR S 1 ﬁgct he

- nmor phoge i SSue.. For these reasons, no significant
pr ogr egsn&h%s %ﬁ%&% (SK'A‘&daé‘zl £ eSEarEhéER® °F° O §oF 8 g1e G%ﬁd%“ “Afal ysi s

of the co I&&g chanlsm, for e nor phogenesi s o |theI|aI ti ssue has
been hi ghly desix e n_Rorlei;s %8?%?%%6@%F§A ‘%cﬁééﬁﬁﬁﬁ% DR ERHITRFER of

di seases a8s % ,%:IA QG ene5| s of epithelial tissue an

est abl i sh'aretdo Eprx'\éCt C%Gﬁch ﬁ SRASHs m%ﬁé%FT? g (‘?ﬁ?(,cg FEes,

epi m)rphl& |1Q;\Ao%§\£ %cl n._the control of the nor ﬁo enesi s of el i al

tissue was i S0l (BP0Sp2 fsTor T §T%G§"SF§?18§A T@%F@‘@ %|C§@IC§@.| ly

active SAJGQS(%%% cont ai ni ng%ﬁ 6gsrot ei n consi sting 27%G 289 am no aci ds

as a coregpr a1, “Ahaste TEV ng* vy Bf‘(')§%~"ﬂ€§"§§§@z€§° pt 7By <85 GesERchymal

cells. Ipmﬂqg also found t hat i mor phi n ha action of "pronoting the
mor phogen@si & ofs et t Mgl Fadl %9 § ‘é“t F@Poﬁﬁchcﬁ‘f §2° &gk FEh oph ng Ggﬁ@*‘?&gcrcel |'s,
and t hat nornal tissue formation mas not ro ressed when epi nor falled
to functi‘Gl B P Te"Ft At é;ao?me A%3§° SR 724 &?MT%H' ae
epi nor phi p_nmol ecul e can be roug |V|ded our frag from a
struct ur alg Visewnsi T fﬁ?u?ﬁ?pé%‘n%??n?sc F%’oF?‘t F&%‘: Cgﬁgg‘éﬁg‘i CAYIGAE s,

t he polype tide con5|st| of fuII Iengt epi nor phi can &i vi'ded

into the cff, | FROviRig = ot ‘f’ §A‘3N9§“eﬁgﬁ ﬁ? 5% CEbCRe T 6FF
domai n Qﬂ%%@%ﬁ%gq%él%gﬁéfponaé§h?§)ﬁm3FCOI ed coi'l donai n™(3), and®

hydr ophob gt “3-h ?% a §8° FIngpe & AGh ARG BTC g@gest ed
that the functional domain he dé%%ln %?E%?f%l by 10§th ®to® 18?th§gn1no
aci ds i n GHfBH i TRBr i o8 ‘f:%r ACFIFafiss Gﬁl’nGﬁF%G githeat 6)¢ and is closely
related with an expression o yS|oIog|caI ac?lv?ty ofHeplnorphln (the
above-nenti oned EP 0698666) . Slnce epi nor phin has an action for pronoting
nor mal norphogenesis, this substance is expected to be useful as an active
i ngredi ent -of nedicanents for preventive or therapeutic treatnment of o
- di seases caused by abnormal -norphogenesis, or nedicanents such as-a -hair .
growt h pronoting agent. However, a native epi-norphin obtained froma mamm
is alnost insoluble in an. aqueous nedia such as saline, which causes
difficulty in practically using the substance as nedi canents. Sone
attenpts were nade to produce epinorphin derivatives havi ng good.

solubility while substantially keeping the pronoting activity on

nmor phogenesi s of the native epinorphin. For exanple, International
Publ i cati on WOO 1/94382 di scl oses qu? as an exanple of such a peptide
having a hair growh pronoting activity. In such attenpts to produce new
epi norphin derivati ves, it is essential to evaluate a hair growth
pronoting activity. ‘A specific nethod for evaluating a hair growh
pronoting activity is nmentioned below. C3H and C57BL/6 m ce are known to
have sustai ned tel ogen for about 50 days fromthe 45th day after the birth
to around the 95th day. Their hair cycle is easily judged based on the
~skin color changes, i.e., frompink in telogen to gray or black in anagen.




~in the presence of a substance to be tested; recovering said skin tissue
pi eces, and reacting themw th an anti body which recogni zes a protein of
am no acid sequence of SEQID NO 1 of the sequence listing, or a fragnent
.thereof-, and detecting or neasuring said antibody or a fragnment thereof
whi ch was reacted with the skin tissue pieces. The aforenentioned antibody
i ncl udes an anti body which is obtained by inmunizing an ani mal ot her than

human with a protein of am no acid sequence of SEQ ID NO. | of the
sequence H%iﬁ%Qg. According to still another aspect of the present
i nvention, Y® is provided a kit for the evaluation of hair growth

pronoting activity which conprises an anti body which recognizes a protein
of ami no acid sequence of - SEQ ID NO. 1 of the sequence listing, or a
fragnent 3 thereof. The E%;renentloqu anti body i ncludes an anti body which
i s obtained by imunizi an an =0t her than human with a protein of
anino aci d sequence d& ISof the sequence listing. Brief
.Description of the Dridani Bgs Fi g. oms the partial am no acid sequence of
the antigen which ig ize _& anti body used in the present
invention. Fig. 2 s§ i it he eval uation of a hair growth
pronoting activity i et hod of the present invention. Best
Mode for Carrying ol e nents of the practice of the
pr esent inventigg 3 one in debiigy (1) A nethod for the
eval uation of haP¥" tivity wherein an anti body which vy
recogni zes a prggt; Ty uence of SEQ ID NO. 1 of the sequence
listing, or a fragEsmRer €0 d The nmethod for the eval uation of
"hair growth pronotinmRMAI vity qno&unlng to the present inventionis a
met hod wherein an anti body which recogni zes a protein of am no acid
sequence of SEQ ID NO 1 of the sequence listing, or a fragnent thereof, is
used. More specifically, the hair growth prompting activity is eval uated
by incubating skin tissue derived fromliving organismin the presence of
a substance to be tested, recovering said skin tissue pieces, and reacting
themw th an anti body which recognizes a protein of amno acid sequence of
SEQ I D NOA of the sequence listing, or a fragment thereof; and detecting or
measuring said anti body or a fragnment thereof which was reacted with the
skin tissue pieces, A protein of the am no acid sequence shown in SEQ ID
NGO | of the sequence listing is registered in the database (NC B
(GeneBank)) under registration No. XML77952 (MJUS nusculus, similar to
trichohyalin). It has a small degree of honology with an inner root sheath
protein "trichohyalin" of human hair follicles. The functions of this
protein and the expression thereof have been totally unknown until now It
i's, however, clarified by the present invention that the expression of
this protein is highly specific for hair follicles in anagen. As ot her
proteins highly expressed in hair follicles in anagen, hair keratin and
Hacl -1 have been known. A substance having hair growth inducing activity
was added to a culture systemof skin tissues, and an increase in the
expression.of these proteins was exam ned using an antibody. As a result,
it was found that the expression of the protein of the present invention
was nost sensitive (increase in expression) to the addition of the hair.
growt h-i nduci ng substance in the above culture system The antibody used in
the present invention.is characterized in that it recognizes the. protein
of the am no acid sequence shown in SEQ ID NO 1 of the sequence |isting.
The aforenmentioned anti body includes an anti body which is obtained by
i muni zi ng an animal  other than human with a protein of am no acid
sequence of SEQ ID NO 1 of the sequence |Ilisting. The antibody used in the
present invention may be either a nonoclonal antibody or a polyclonal
anti body. The term "antibody" used in the present specification neans not
only a full-length antibody but also a fragment of the antibody. The
fragnent of the antibody is preferably a functional fragnent, and its
exanples are F(ab')2 and Fab'. F(ab')2 and. Fab' are prepared by the
treatnment of i nmunogl obulin wth protyase such as pepsin or papain, and
are antibody fragnments produced by the digestion thereof at the sites
whi ch are before and after a disulfide bond existing between two H chains
~in a hinge region. The term"fragnment of antibody” used in the present
specification shall also include protein which contains an anti gen-bonded
site derived froma gene encodi ng said anti body. For exanple, when IgGl is
treated with papain, cleavage takes place at the upper stream of the
di sul fide bond existing between the two H chains of the hinge region to




~sanpl e (such as hair, follicles or an extract thereof). There is no
particular limtation for the |abeling substance used in the present
invention, so far as its existence can be detected by bonding to an

.anti body by means of physical bonding, chem cal bonding or the I|ike.
Exanpl es of the |abeling substance are enzyme, fluorescent substance,
chem | um nescent substance, biotin, avidin or radioactive isotope.
Speci fi ¢ eXENBVES LINdNGde enzyme such as peroxi dase, al kaline phosphat ase,
B- D- gal act gsi_ dase, gl ucose oxi_dase, _gl ucose-6-phosphate dehydrogenase,

al cohol déﬁ}&gdégﬁﬁﬁﬁ,EhﬁﬁrE3ééﬁﬁﬁﬁéﬁ?éﬁégenase, peni ci | | i nase, catal ase,
apogl ucose Ldase rease, luciferase or acetyl choline esterase,

fluor escen?lcé@htf@fﬂﬁh}bo g%ﬁva]lé’é‘tﬂgu@?gasl(?egrr?wfd%é’crﬁi”%w&rﬂftté‘fltﬁhycobi lic
protein, ramg qﬁﬁggypetal chel ate, dansyl chloride or tetranethylo
rhodam ne 1'sot hi ocyanat e; radioi sotope such as 3H, 14C, 1251 or 1311,
biotin; avi@dphn;5 and chem | um nescent substance. Wth regard to a nethod for
bondi ng a | abeling substance to an anti body,. known nethods such as a

gl ut ar al detyyge net hod, a naleim de nethod, a pyridyl disulfide nmethod and
a periodic acid nethod may be used. Here, each of the radioi sotope and

fl uorescent21dbbisit3ance is able to generate a detectable signal by itself,
whi l e each of enzynme, chem | um nescent substance, biotin and avidin is
unabl e to géRerf®e a detectable signal by itself and, therefore, a :
detectable signal is generated as a result of reaction with one or nore

ot her subs@éﬁgM)muﬁcﬁluseibﬂﬁﬂeemmisa)the case of an enzyne, at |least a
substrate j s _necessary and, dependi ng upon a nethod for neasuring the
enzymatic P?Jity (colorinmetric nmethod, fluorescent nethod, biolum nescent

net hod or hem Lum.nescen th o, ario bst.r s_are used. In the
case of biN%;%i el iLPfO iquﬁgﬁa‘ﬁrgtnsﬁ’f%qétvq\ie %QTZ%ﬁgfné]&ﬁ%nfg Shhound avi di n

is reacted therewith. |f cnecessary, variﬁys col oring suggtances may be
used dependi ng upon the said substrate. Tnh the case where the anti body used
in the pr i ' [ | @Ra i Yq,. | onal anti body
can be prgggggglg$§§%?ggnéﬁﬁig??g%ﬁéggfggﬁﬁét?%géﬁg %gﬁL%gqggroduced by a
conventional nethod as nentioned bel gy First, mammalgg s inmuni zed by

usi ng, as an i mmunogen, a protein having an am no acid sequence of SEQ ID
NO. 1 of tHeuslguéscéelilsii Gl arg lsdsl €lycass dahing 6B drpmPebein. (for
exanpl e, proteins extracted fromhair collected fromthe skin of the growh
period and/or fobdicles of whiskdfs of the grow htéperi od), whereby

anti body-producing cells are prepared in the body of the animl. Al though
there is meSph®t Peulbay Thrndkeatsmben obhrt ket 6lipdenfleut e Averdgd, the .exanpl es
general ly incluyde nouse, rat, _cattle, rabbit, goat and sheep, preferably
rodents such mouse, rat an8®rabbit, and norgopreferably, nouse or rat.

Exanpl es t use u f an AlJ strain,.a BALB/C.strain, a DBA/ 2
strain, a%g&pf%L{;% gﬁ aiaﬁ,‘{gé %ﬁﬁ%a@?ﬁ; en?e”aﬁe%.lpllles Farhe LR NzB strain or
a CBA/JNCrggstrain. Musegf a BALB/C strajn is preferred gjnce the cel
strain derived frommyel ona of the sane strain is established at the tine
of the preparghi o afa tybriydong. ABefiQuerdBUNATAtAI961d D& igTUNOgen may be
m xed with an adjuvant for enhancing thée imune response. Exanples of the
adj uvant include water-gp-oil type emnul sigon (such as i ngpnpl ete Freund
adjuvant), water-in-oil-in-water type ermulsion, oil-in-water type 7

enul si on, Gli dosofmes, Abd Wei: e Ayrd Gbxilge Agel AsrsLbl GaraGljnuentarg powder y
bentonite and tapioca adjuvant, as well -as cell body and cell wall of BCG
Pr opi oni bact eri um aé®fes, etc. and débhmtic conponentliduch as trehal ose.

di chol ate (T%ﬁ@; IiEoponsaCCharideGgLPS) which is an endotoxin of G am
negative BEEtRRI Hluaper Glpijgepdyg Bee iGon:Pro-dpneulemn ArpdilypshecAgpi de);  murany!
di peptide (MDP);. hestatin; synthE%Lf conpound such_as | evam sole; protein
~or peptidic subSPance derived f bioconponentézéuch as thynus hornone,

liquid fa r-10fo.. t grnone~and.taftsjn;  and.a i xture-thereof (such
as conpl etgieﬁ)lgrl ](é?upr%' acﬂ?}\%/%%f @ersa%%é]ﬁqﬁaj Waﬁ?g i%éue@“e%ﬁ @éuf or
augnent ati on or suppression of inmmune response depending upon :
adm ni stration route, dose, adm nistration period, and the like. In

addi tion, depending upon the type ofl/ihe adjuvant, difference is found in
the production of antibody in blood to antigen, induction of cellular

i muni'ty, class of imunoglobulin, and the like. Therefore, it is
preferred to suitably choose the adjuvant dependi ng upon the ainmed i mmune
response. The nethod for the treatnment with adjuvant is known in the art -

| mmuni zation of mammal is carried out according to a nethod known in the
art. For exanple, antigen is injected to mammual - either subcutaneously,




to a nethod known in the art. In the present invention, a cell strain of
interest is cloned wutilizing the selection depending upon the binding
ability to follicles so as to obtain fused cells which produce an anti body
.which has a high binding ability and is specific to follicles. Binding
ability of the antibody may be assayed by a nmethod such as ELISA, RI A and
fluorescent antibody nmethod in the sane way as in those nentioned al ready
for the confitfation of produ@®i on of antibodi40 Because of its sinplicity

and high sensitivity | SA is preferred. Coning of fused cells may be
carried ou‘grgoéi% %t@&da@héﬁﬁ liew ¢leChr thre The s E%ﬁlsfﬁé’ﬁ #3%ni ng i ncl ude
alimting,dilution nethod, soft agar nethod, and the lik Because of
easily ope%%!ti on and high #é@r oducibility, ]g%l imting dil utf%]n met hod is

preferred.pq kcient | ect useful .cells firom many fused
cell's obt a?lrggﬂg;’ﬁéeﬁr% %ﬁ%?gﬁ,ﬁigt}{%sag“% Zf%r@gdéyut K&t G%%Iéégtli@c?n of the cells
is carried out fromtheygqitial stage ofjzghe cloning. In-guch a way, it is
possible to finally select a fused cell strain which proguces an anti body
having a desi ABs G1RIIMd 6T abh LchYeI1BY TEYIskH Miyadeth &r fMBRGI1ANE Yy ant i body
producing cell strain selected as nentioned above in a |large scale, a
nonocl onal anti body i%€ed in the presegg invention cangbe produced in |arge
anount. The nethods for a |large-scale culturing of the nonocl onal _
ant i body- prlodblesd Sgr ddul Vat 6k 6 lun@hudkn iAng ilwoGlandrd Glyi@uolaul turi ng. An
exanpl e of the large-scale in vivo culturing is a nmethod where fused cells
are intraperitonddPly injected i ¥ mammual to préfiferate so that an

anti body is produced._in_abdom nal dropsy. In the in vitro culturing, fused
cel I's are 16l %ﬁ"r dsi G%g%ﬁlérﬁuaﬁr%ﬂg Bédyins Lyt dasded ¢4 t he nedi um

The nonocl onal, anti body of th% pr esent invent Iu‘ﬁb can be purified fromthe
abdom nal dropsy obtai ned by 15| ar ge-scale c uring or from supernat ant
fluid of t i up n t in rnt. For the

purifi cat idolﬁl, @%nig%gfggﬂuaﬁpéglﬁr&eﬁa i ﬁg%fﬂgéﬁ—l GiaLlr}i%(%ﬁrf-Até.C cfgragnge

chromat ogrggghy, affinity chgpmat ography, argggni um sul fate f%@pti onati on,
PEG fractionation, ethanol fractionation, and the |ike my be used. The
anti body @lutéie Gbi d2@Mrg RVEGLE WIn"EH: Deu AEi dinedl PGES @rabids to a purity
of about 90% nore preferably to a purity of about 95% or, still -nore
preferably, to a purity245f about 98% |50 he case of usiz3g a pol ycl onal
anti body which recognizes a protein of amno acid sequence of SEQ ID NO 1
of the sedqdgndle Fistlengirst feg Fob idhowal Lemtirbddlyn €bnlbe Apgothgced by a
conventional nethod. For exanple, a mamml is imunized with a protein
having an am no aci #%8equence of SE2§5% D NO. 1 of the2&quence listing or a
sanpl e containing,said protein (for exanpple, roteins extracted from hair
col | ect edrhtr[}lo(ﬂnnt g%“ iﬁ?nﬁﬁ‘fﬁ“t%ér@ﬁgw Up&Plt Hde g B PO (GLEI I of  whi skers
of the growth pegiod) as an i mu ggen, and bl ood #8} collected fromthe
manmal . Then, anti bodies are se% ated and purifféd fromthe coll ected

bl ood, - an e yicl,0 td1ho t al For exanpl e,
manmal s Sggghfg;g ?r%uugé? Qﬁlaln%%ue??é Gggidnlglag%f %?Ecpﬁgc@%ngi$g} u IFe%bbi t, dog,
goat, sheep amgd bovine can begggmuni zed. The nghhod of immunization is
known to a skilled person in the art, and can be perforned, for exanple,
by adm ni dtrerirggGhan GamtilgeluOREE GOh GTRI Beu KOE A% €1n &Dudfyl gen nay be
adm nistered two or three tines at an interval of 7 to 30 days. For
exanpl e, &%@ose of about 31@5 to 2ng of 103aktigen can be w2ed per

adm ni stration. The route of administration is not specifically Ilinted,

and can b&rapyedpli Gle(Gludeiuetta§lE (Gdm kubdog dmwediis, GimGladisuaneous,

intraperitoneal, intravenous, and intranuscul ar admnistrations.

Admini stration by intra¢enous, intrape$idoneal, or sub88®aneous injection
S

- is preferred., Anti gens be, use i ssolving ..in_ an ropriate buffer,
for exarrpIA'}@-.g 4rEa gg} i@?ﬁ‘%tﬁ?%ﬁ%%ﬁ?ﬁr% &rgﬁ&rgfn ﬁg'j?ﬂ\?&nt, such as
conpl ete Freund's agjgivant or alum r&gg hydr oxi de. Thgbr may be cases where

the above adjuvant may not be used ‘dépendi ng on adnimnistration routes,
conditions or the like. An immnized mammal is reared for certain period, a
serum of the mammal is sanpled, and then the antibody titer is mneasured.
“When the antibody titer starts to el e%dle, booster inmunization is
performed by using, for exanple, 10 g to 1000g of the antigen. Blood is
collected froman i muni zed manmal 1 to 2 nonths after the final

adm nistration. The collected blood is separated and purified by standard
t echni ques including centrifugation, precipitation using amonium sulfate
or pol yet hyl ene glycol, and chromatography such as gel filtration -
chromat ogr aphy, ion exchange chromatography and affinity chromatography.




- For exanple, a solid phase antibody is reacted wth a sanple and a | abel ed

‘anti body at the sane tine, or a solid phase antibody is reacted with a
sanple, and after being washed, it 1is reacted with a | abel ed anti body,
.thereby formng a conplex of solid phase antibody-antigen-I|abel ed

anti body. Then, unbound | abel ed anti body is separated by washing, and the
anount of the antigen in the sanple can be neasured fromthe anount of the
bound | ab¥igelr& G fdayClushaitidre i Gu Len the TasEluofsy Kdudiyne- | i nked

i mmunosor bent assgg (ELI SA), the | abeled enzyne |s reacted with a
substrate under & optlnunfcond|ﬁ¥3n and the ~anotht of the reaction

product i ur.ed fo t hQd. he case of the
fluoroirri ngﬁ% j{ Al%an]é’néjf? ;;Sgpdlpl %ﬁﬁ égﬁh%aélﬁgﬂéf ?f%gh]eslér@nt subst ance

| abeling is gﬁ@sured and in she case of the fadi oi munoassay, radiation
dose by a radioactive substance | abeling is neasured. In the case of the

| um noiin 0 t n he, 1l S action system
is rreasuren?s(;lr?]l ?%??%Iel A%H‘)ﬁl% A As{:h&’[eﬁadnggggﬁgﬁhgn /gar1 f.F %gﬁaﬁg?t ative
det'erm natggs accordi ng tozgdde present ingeption, when thesgor oducti on of
an i mmune conpl ex aggregate by m nunoturbidinetry, |atex agglutination
reaction, Pmt 8 tAug Gldi Gt 61n Aek Vidur gy ten H2udggl Cityi 0hl idAep Gleact i on,
particle agglutination reaction or the like is neasured by nmeasuring its
transnitting Iight or sé¢ttering |ight By an optical met#ibd, or is neasured
V|suaIIy, ﬁﬁOSSIb|e to use phosphate buffer cin buffer Tris

buf f er, B GBp Q']h‘eGEké;las@l‘ﬁ Aegohsmheudia Gl ‘G:tﬁFérf’l‘;?r omoti ng agent
such as polyethylene glyc or a non- %£e0|f|c react|§£ suppressi ng agent
maybe contai ned t her’® Wien an antf dy is used by nsitizing it to a
solid phas ri th e be, us ar es_ ma f the material such
as pol yst ﬁﬁngi sﬁﬂ‘}r%ﬁe %ﬁ&%@ﬁf &ﬁ% }{‘Iﬁe]:t)lﬁ) g@f @Trﬁtjglapol yner,

| atex, gelatin, Ijsposone, nlcroc ul e, erythrocy gy silica, alunina, :
carbon bl ack, netal conpound, netdal, ceramcs or nagnetic substance as a
sol i d phasgly GAY W Leu R OB b@é%&%é}bﬁe 3eRsidhl At ¢OR giacdyde known

nmet hod such as physical adsorption, enlca bondi ng or a conbi nation
thereof A nethsg for the nmeasusgnent may be caggpi ed out by a known net hod.
For exanple, in the case of the neasurenment by an optical nethod, the
sanpl e i s AreaBhedryi@ln Ghelantlebady, Axy Aldh&isdmpl €in 4sp Sactlesh wi th t he

anti body which was sensitized with a solid phase carrier. Then, the
transmtti4fy |ight or the éﬂ%ttering | i ght 478 measured by 489 end- poi nt
method or a rate net When the measurenent is carried out vi-sually, the
sanple is Ireé‘a&ﬁe&lwaﬁ Q%A%EAFBW GlpofEy Gily drawiazen Ghu fépl%ﬁnphase carrier
in a contai ner such asdﬁ$plate or a nlcrﬁglter plate, g the state of
agglutination is judge isually. | nst e&d of measuri ng fiéually, t he

b I
eaer . (e AeF A0dkEE O ey B AR R Tl R R comar i si ng

an anti body which rggogni zes a protgjsn of ami no aci g;gequence of SEQ ID
NO. 1 of the sequence listing, or a fragnment thereof The kit of the
present i MIGNLYOR+E FIP!EI1SCE AB1ATINDODY AWNiACH IRCOENGRET1a Aot ei n of

am no acid sequence of SEQ ID NO. | of the sequence listing, or a fragnent
thereof, which isi15provided by tligopresent inventsasn. The nonocl ona
antlbody, pol ycl onal anti body or fragment thereof nentioned herein may be
the i mobiGlnzB &ht ihodiiuoks heu IGbedmdLantirpddy Glwhisth GlasAmgent i oned

her ei nabove. 13 For exanple, when a antibody which recognizes a protein of
anino acid se¢ffence of SEQ IB3NQO 1 of the sed#énce listing which is

provi ded by the present_invention_is used as a_ prinmary antlbody, the kit
of the pre¥&msH ﬁ%mo’ﬁpn@)ﬁ fep HarPreofmr Lee Sy AucsHadRY A%nt i body for

t he detec%ﬁgn of a- conpleﬁﬁgﬁrned by the agg%gen anti body rgaction. The kit
of the pré ent invention still furthe onprise vario auxiliary
agents in dj Li t i,bodj Se e i can be
utilized e ?r%%%% Eggn gea5|?€%ﬁgﬁéﬁgl §§ﬁ?£hﬁg %ﬁ&? |§§yKh%gent i ncl ude
t hose which are coomonly used in a kit of reagents for inmunol ogical

measur enent, such as a solubilizer for dissolving the solid secondary

anti body, a detergent wused for washi 81t he insoluble carrier, a substrate
for measuring the enzymatic activity when enzyne is used as a | abeling
substance for the antibody, and a reaction stopping agent. The kit of the
present invention may al so conprise the instructions for carrying out the
evaluation of hair growh pronoting activity. Exanples The present =
invention will be explained nore specifically by the follow ng Exanpl es.
However, the scope of the invention is not limted to these exanples.




~The above-obtained mcelle (0.2ng) was subcutaneously (3 sites)

‘adm nistered to a rat (Wster) for immunization. After the first

i mruni zation, the booster was perforned in the sanme 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 second booster, a spleen was renoved from
the immnized rat, and the blood cells were collected by nesh. Anti body
produci ng cells are cofftbai ned in thesebHl ood cells. Al B7anount of the
above-col |l ected bl ood cells were mxed wth nouse nyel oma P3U using

pol yet hyl édegigpcbludep, Seantlméle ArasPentes] Ara Clpmetep AFRIAEL2 ni xed

medi um (107 cel l s/m%. 100 g 1 of the culture were inoculated in each well
of 96-well plate. 03Phe next day, t¥¢ sane anount (ﬁ%, 11) of HAT nedi um
(Si gm) S ded to.each 1., After 2 days, 150,11 of ,the nedi um was

~ renoved \Sﬁﬁgr nagfﬁ %&P?@H &f"br(ﬁ‘é&@ﬁ IFfI“ iﬁlél G]1[30G1|5‘ (iﬂbfhg H&®f resh medi um
. was added to eacgggvel | . The 96- | plate was pl din CX®2 incubator at
37C. The follicles of the grow ng whisker of B57 nouse were dissolved in
8M urea by,.U j e 1AMt I e s inmersed in
this sol utAir'gnAIt o?ﬁg@rlnﬁn‘%}{ge‘g{%ﬂg%c?l\ﬁ\/aisltemgg‘ﬁlg?iﬁlm(gﬁlemvﬁ ?ir)f{ g%%@@% orad dot
blotter equipped wth the aboggsmenbrane was ggged to performthe first
screening of the hybridoma supernatant which was recovered from 15 each
wel | of thegabievBiOGinedde plhatita ArkrSts, AfhasplmaveTpr Bipaicaa Giut r ocel | ul ose

~ menbrane which was equi pped in Biorad dot blotter was bl ocked with Tris
buffer cor&i ni ng 5% ski mé63d | k (TBST), an@3%hen 100 g | of640he hybri donma
supernat ant was added to each well. After incubation for |I hour, the wells
wer e washéduvifliohGim Leuduinf @by, Chnder MresdenAde &ini Bledflu AssrEler adi shr
per oxi dase | abeled anti-rat 1gG (I p g/m_in TBST), was added. ECL agent
(Arrer shanPhar naci a) , h is a colori n65(€ubstrate, was %88ded, and 50
ant i bodi es.,i n t ojal i.ch.yeacted w.th th r.QW i sker,follicle were
sel ect ed g")}ygié’tse%% Jxﬁ%l‘lc%{‘bﬁ‘hg‘f%wlfls{‘eu ?Eg é@ﬁi [2%) xp%%ﬂgmtuhe 50

antibodi es sel ectedgzp the above firgl screening, thg;antibodies which
specifically reacteg wth the frozen segnent (10 p rr? of the grow ng

whi sker faehhiglesmenes @al €al edn (I8CARICREPREMIA Iy SPeG1hical Iy, - the
frozen segnent of the grow ng whisker follicle was placed on a slide

gl ass, and the hgigidoma. supernggant sel ected inggshe first screening was
added thereto, and the coloring was devel oped with the second anti body.
Mor e speciHisdaul §ln Giteirkr@hedys oy ofg Ghe QJuodwsngsmiirgkers fol licle

whi ch was prepared by Cryosdat (Bright) was treated with nethanol at

-20' C, and w90l ocked with TBSY for | hour, &% then was reacted with the
hybri doma. supernatant for | hour. The sanple was washed with Tris buffer,
and was r§§€t‘°§'§ Gt Gl Gle-Azghdre Flartin- fzg GlyGlp1®@e fln dewiAtien TBST). The
sanpl e wa3 washed with Trjs buffer, and wgi‘ covered with g, pover gl ass.
The observa?i on was carrieft® out under fludt®scent m'croscop?@. As a result

of the segon creening, 8.anti badi e re.selected. , These ;anti bodi es do
not reacgg%q‘?l% ‘Eélg‘ﬁ glé% %SE,G%ngI%%ggi‘%ig\é\%q §/}f¥e Et% ng %gfllie({:lll e. These 8
‘ant i bodi es were cl oned the limtingygjlution. The reggtivity of these 8
ant i bodi es was exam ned by Western Blotting using growing whisker follicle
or restingj kery 6041016 @ raBe@ AR eArdgaPPo Sk NG Shigeisanml es of the
skins having follicles derived from 14 day fetal nouse. As a result, mAb27
was obtained as a momocl onal anti bogy which specifigelly reacted with '
growi ng whi sker follicle and plastic follicle (newfollicle), and did not
react witBleédstilig Ghi SHerixfgollu 6le.GlEh&lnhybér iAdendspwhin g Bro ffeoduced

nonocl onal anti body mAb27 was deposited with Patent and Bi o- Resource Center
of National Insti®ute of Advanced®®ndustrial Scieffde and Technol ogy
(Chuo-6, .1-1, Higashi 16 |I -chone, Tsukuba-shi, |baraki-ken, Japan) on
Novenber 27& #6161 nfE} qlﬁérﬁeﬁb%ﬁgn fdhoise Gbi G&EF@J‘I“PGHIBB‘:*?‘E},Ménd this
deposit was t gnsferred toth ,ﬁé\ﬂnternati_onal c}sﬁgﬁit on July 22, 2002
under the derfg it nunmber of F BP-8121. (3) noscr eeni ng The
Escherichia coli expression library produced in (1) above was subjected to
i mrunoscr eeni ng usi ng the nonocl onal anti body mAb27 produced in (2) above..
Specifically, -a library of 300,000 cl étie¢s was devel oped (20, 000

pl agues/ plate), and nitrocellulose into which | PTG had been infiltrated
was then made to closely conme into contact with the plaques, so that
expressed gene products were transcribed onto the nitrocellul ose. The
nitrocel |l ul ose was bl ocked with 1% skimm Ikt TBS (STBS). Thereafter, it
was incubated with 10 pg/m mAb27 and HRP-| abel ed anti-rat |1gG (Anmersham,
followed by detection with ECL (Arersham). The thus obtained 6 positive




~so as to construct a reconbinant expression vector. Thereafter, COS-1 cells
as host cells were transfected with the reconbi nant expressi on vector.
Transfection was carried out using Lipofectam ne (G BCO in accordance
‘with the manual attached therewith. The COS-1 cells were cultured in a
Dal becco's Haml's F12 nediumto which 10% FCS had been added. (3)
Extraction of reconbinant protein (a) Preparation of affinity columm Afigel
10 ( Bi or ad)spwhes Hap iretra draaGlu Sdnddut ravdlike Glnetlyeirmddvddious. The gel
was then placed in a Buchner's funnel, followed by filtration. Thereafter,
the gel wawashed with 378 nes its vol un@9sf deionized wat®r at 4C. After
i

washi ng, the | ~was, pl ace a_flask, a anti body sal uti on obt ai ned
by di ssol gﬁlﬁﬁﬁdEF g%%??%é@? %%%5%3EﬁU%gBég%Mﬁﬁgé?ﬁqﬁﬁ5-n1 of an
anti body sol ution. was ugﬁp per 1 m of %ﬂ? gel ) was add%HSinto the flask.
The m xture was fully stirtred and suspended. Wiile slowy stirring the
.suspensi o b - LFEer p1 . _reac 0 tare for 1 hour.
The super rrFeiLtu %§v?/gg%§h dérlﬁng]tdegeﬂ\%;gc%%t %%e?gg%tsfegn@gtaﬁgg%ﬁg (%{enacti on
solution was then adjggsted with PBSgsg 10 mi. 0.1 m ged 1M glycine ethyl
ester (pH 8) per mM of the gel was added, and the m xture was allowed to
react for Gluhgey HiAfdlarcleomy eld @nuafiut BB 16akig0Rsp hhe Fgel Sevas packed into
an Ecopac columm (available up to 20 m, Biorad), and it was then washed
with distilled w8&®&r until no readdi on products 8 e detected by OD260.
Finally, it was washed with an eluent (10 nM Tris-HCl, 1 18 mM MyC1l2, 1 nM
EDTA, protfsignATshkilbiGlorGlooske Aré Leprdauste fdweluCohmpGée dokindze Roche), 0. 15
M NaCl, and 0.5% TritonX-100; adjusted to pH 3.0 with HCU). (b)
Purification & antigen The tBfahsforned COS-1 881 1s produced in Exanple 2,
in which full-length, c was, expressed, re recovered on_the third day
after the ASPatics gg{ &%D‘b@nﬁr%\/;%‘hégn hﬂ%gg e %3?%%5?% cells were
added to #%% m of a nixedgﬁplution of 10 Tris-HC (pF|78§@, 1 mM
MyCl2, 1 EDTA, and protéin inhibitor cocktail (product narme:

Conpl et eMmaig; e | S j nogeni zer.
Subsequent 3? GhNJ;@ llP\i\Q;JZahsl %-1 djgrag h?%)grlé\?%%t fééﬁaG%ilggl:d %gyrl]t@g??%ﬁ of 0.15 M
and TritonX-100 was .t heggsadded thereto ggpa final concewmirati on of 0.5%
The obtained m xture was stirred at 4C for 3 hours with a stirrer. The

m xture waHnt fbn Aegmspi Atgobe: atg 32l 0@ 6PMGLRLekOA+g BUY eHn And the
supernatant was recovered. Thereafter, a protein was extracted fromthe
cells. 100 ml of the&06btai ned extractb was subjected91® the affinity col um
of (1) above. washin% was carried out with a washing solution (10 nM
Tris-HO (BH Flwflu Elpdrevye ara Givi EoThys peptiesienlysheniltisrAxockt ai |
(product nane: CaonpleteMni; Roche), 0.15 Nad, and 0.5% TritonX-100).
Thereafter, an ePlent (a sol uti of?8bt ai ned by adj%%%ing the above washing
solution t 3 ith H s.added e colum. The e]luant was
recover ed (ﬁﬁpf;%ﬁﬁ?s 2 fArﬁoﬁfn'gg‘i:llr.eu%ﬁHr éf%lbﬂu %ﬁtf;?‘hfqﬁﬁ Patt® on was then
recovered by ggpsorption at O, 280 nNm (c) M rement of nol ecul ar wei ght
of purified antigen by el ectrophoresis The protein-containing fraction

- recovered 18 (&) A8DOVE MRScH! 651 LORNBLERRA AbY AreDF PAGE HigNENd hen, Vestern
blotting was carried out using a nonocl onal mAb27

band was dakected at the pgstion of 220 kbPgs I n addition, ¢dpe gel which
was obtained by the el ectrophoresis of the protein-containing fraction
recover ed Gln ¢l Ghbdve Avg HiSDSHPAGE Pheasls Ghn ngd @it heCdageabai e bl ue, and

t he band of 220 kDa was cut out, so as to prepare a purified antigen.
Exanpl e 4: Production d#5pol ycl onal ant$Bbdy whi ch recodibzes a protein of
am no acid_ sequence shown in SEQ ID NO 1 of the sequence listing 19 The
purified &AhiGenPar dgarksd 448 Es&a%g drg ¢hnhin iGu kave Asg Glackilygel cont ai ni ng
the protein of the ggino acid seque%ge shown in SEQ é NGO 1) was :
recovered and placea n 20@6ethanoﬁ{ and then left 8 rnight. Thereafter,

the gel was_r.ecoxered. sanpl e. ,cont ai ni_ng_approxi mat el pg or |ess of
the brot eche i L S (AT L& ARR NN Bl T RS dp ot PR corp)
to produce an enulsion. A rat was immunized with the emulsion for 2 nonths
(3 times in total). Two nonths after the primary imunization, the blood
was collected fromthe rat, and the s&fliim was t hen prepared by conmon

nmet hods, so as to obtain a polyclonal antibody which recogni zes the
protein of the am no acid sequence shown in SEQID NO 1. Exanple 5:

Eval uation of hair growth-pronoting activity, using polyclonal antibody
which recogni zes a protein of am no acid sequence shown in SEQ ID NO 1 of
the sequence listing Differentiation of human kerati nocytes was eval uat ed.
Human keratinocytes (which are skin cells containing epidernal

ant I body . As aresult, a .



to which EPM (ssb7) as a hair growh tonic had been added, a band was
‘detected, which was expressed nore highly than that of the control. This
result reflects that the expression level of the protein of the am no acid
~sequence shown in SEQID NO 1 of the sequence listing was increased. The
expression of the protein of the am no acid sequence shown in SEQ ID NO 1
was anal yzed at the nRNA | evel by Northern blotting in the same manner as
descri bed aboveé®®bSpecifically, 1#6dst, 10 g of tl#0al RNA prepared fromthe
back skin ?f a rat was _el ectrophoresed in agarose gel, and the resultant
sanpl e wa§'¥ MERSTEr £ Glw Axenlmohly fmbwidrgnkey ArpdarNeg laselEhan) .
Subsequent | vy, g | abel was in{roduced into the_ translation region of AHF
cDNA usi ng 0°& (manuf act ur ed Roche) . Usi néog% s as a probe, AHF nRNA

ot ect od. ka6 wB TR R, el BRETRY WU R RO PTG BT Fouwre 2 as

in the ca f the rightyshhgure of Figur , I n the sanpl o0 which EPM
(ssb7) asingﬁair growt h tlooﬁlapc had been ag(()iisd, a band thatl&\}/\(}as st ronger
than that xpf cihes1e0dd Qkp e OR! BRd @by d1ROMST 61RIc1 MR £3PE14 ty According
to the nethod of the present invention, the hair growth pronoting activity
of a test substance canabe efficientlyggal uated. 21 CisMs5 1. A nethod for
the evaluation of hair growth pronoting activity wherein an anti body which
recogni ze§lwa Lpndilei Glwhladirpd.ackrl deguercleysof |SHER: 1DgNDulGhi the sequence
listing, or a frag@rrﬁent thereof, is used. 2. The nmethod for the eval uation
of hair growth pro#¥il ng activity d88ording to clail?7® wherein an anti body
whi ch is gbtained by inmmnizing an animal other than human with a protein
of am no 3B ded duaohe 6ot CEEGIRDNOMS diret Fle Sk Gdndbel it A, or a
fragment there is used. 3. met hod for the _evaluation of hair growth
pronoting acti vﬁ@ accordi ng tomif%ai m 1 which é@ﬁgri ses steps of;

i ncubatin i I,.Ssue ,pi ek v from. |ivying,organi.smin the presence
of a subcl S e B AER T RCRIS B R hae e B BN WL ces: Bna
reacting thegpgi th an anti bofyyswhi ch recogni 3¢5, a protein of amno acid
sequence of SEQ ID NO 1 of the sequence listing, .or a fragnent thereof;
~and det eChHNGIRGINERSUGINGISad &t Loy ¢ Ufspaatd aguent Aherspf which was
reacted with the skin tissue pieces. 4. The nethod for the eval uation of
hai r growlhdspronoti ng actlilgdty accordi ng txscl aim3  whereizo an anti body
whi ch is obtained by imrunizing an animal other than human-with a protein
of anmi no &wi &lsédudmeeind CBEQLYLMNOGI Gluttie 6bnglemdesl Arst Ghy, or a
fragment thereof, is used. 5. A kit for the evaluation of hair growth
promoting activity whilé®0 conpri ses an 1d86i body which rE88gni zes a protein
of am no i?];:]Hieggﬁs)equence of SE%_I D NO.1 of the sequence listing, or a

f ragnent fspgirerhes Rhe ArgrClunGle Gan foity be 647 183nrGlgr B h pronot i ng
activity according %t claim5 whi c? onprises an mhbody which is

. obt ai ned by irmuni% g an animal o A& than human a protein of am no

id f I i Stk NGy f -
Ther oot 03 JHCTRACTeADEF 480 ATHES IYE0RR, M BRI "00 e o

met hod for the jgggl uation of hajygg growth pronotjigg activity using an
anti body which is useful for the evaluation of hair growth pronoting
activity mdAﬁgDe@ﬁfAI@ad;me@qgrmﬁeﬁrgamgQsh@i NewGesant dik €ni thelial new
follicle, and a kit for the evaluation of hair growth pronoting activity
conprising 47 anti body. Adgsérding to the prasent invention, there is
provided a nmethod for the evaluation of hair growh pronoting activity
wher ei n afluafti GéuArghkehlie&dgrirze8luaGhe dilei GlroAradiracirzalind - sequence of
SEQ ID NO_. 1 of the sequence listing, or a fragnent thereof, is used. 23
FIG 1 GNASBAG CAG CTG CEEEGAC AGA CCA TTA9EGC CGG r A& CARWAA, CGC CGC CTG
URE

905 2 beRIREGE B GLRLET8 IS SHE 1% & 1S

BSRREOQMR
QEREGZAGAGCA&&;TGCCIBGACAG@Z TCC MZQ(% DRP - S GAA GAG
G CGG GAC AGA T(APEE9 L RD TTC CAT GAG GRS°GAA GAG CGC OGC F
B E RR CGC CGG GA& CAA GAA CGC CGC CTG GAG CGT GAG RR~E QE RR L
TTC CGC CGG GAG CAA GAG CTC AGA CGG GAC AGA MMM FRRE 2 L- RRDR
CTG GAd GAA GAG CAG OGT GGE/ICAAGAG CGG EE L Z 9 E Qx R
G CAG DR'L RV Z CAG GAA, TGT GAC AGA AAA TTA
CGG GAC ' AGA AAG CTC C&C R

EEEERAH?2 GAC
R R E CGc- GAC AGT AAG ATC CGC CGG GAG R D

288870 8"
ogoagzma
2853

3

:

8

:




AGG GAC AGA AAG ATC CGC CGG GAC RD R K
"AGA AMA RRQELD. RX GA GAG CGG CTG CGG GAC AGA AAG E
'CTC CGC CGG GAG CAA GAG TTC CGC L RR x Q
'CAGGAG REQEL RQE CGG GAC CAA GAA CTC
CTT CGC GGA CAG CGR L R G Q R GAG GA& GAG CAG
OGG GAA CTA GAG GTC CGC CAGGAA R ML 2 v RQE
AGG GAL CEh6 GACPETCIAGRUONE GAC MEM AL d GO GAT AfR ELuQGE 161
GAG TTC GAG GAA AAG CAG CTG CG'C CTC CAG GA& CCG E F E E K
GAG CTC CGT CAG GAA2REC GTC GAG GAAIZAG CGG CTG E 1230
L CAA GAG CTC CGC CGG GAG CGC GAA GAA GAG CGG CTG Q E
CAA GA& Cteudae 8l oAl eTscAE Apelal LerGin Gle Huckn
L TTC CGT GAG GAA GAGCTCGA)%&éAAc;AACTGGAg2 ELDEL
GAG CAA GAG crct CGG GAG CAA REQs |i R 4 GG GAG CAA. GAG CTC

CTG AGe ACTACE SiEcheiaden oiytiochis PIRVE RIR TURMGETRAE A GaG GG

CAG L Ev x 112 AGG CAC,R-E FIG 2 28S-,k88- nRNA protein 2/2 E-AHF
220KDa SEQUE LI STI NG <110>"Sum tono Electric Industries,Ltd. <120> A

met hod foryeveduald R9yaahdl &u droWell PROAPS icNE AGt&M EVn AT A31583A <160>
5 <210> 1Ar§<211> 143153l <212u> P%T <213>%ssmrmscul us (%ou%gﬁﬁouse) <400> 1

Met Ser Priggbeu Ile Arg Sep7dle Val Asp Ile7§hr Gu Val Phgghsn 1 5 10 15
G@n Tyr Ala Ser An Ser Cys Asp Ay Ala Sex Lets Ser Lys Lys Asp 20 25 30
Leu Lys Adrul&in hbw AGkUuAstr fstClAng ey KHey Adsrlvallul¥al GwnLéngiero 35 40 45
Hs. Asp Pro Qu Thr Ile Asp Leu Thr Leu G u Leu Leu Asp Arg Asp 50 55 60
Cys Asn Ay Arg Val Asp2®Bhe Asn @ u Phd28®u Leu Phe Leu2Phe Lys 65 70 75 80
Ile Ala An Ala Cys Tyr Tyr . Ala Leu Asp Gn Ala Ala Ju_Leu Gy 85 90 95
G u Lys Afgnafl pee 6k oSlashlnabin hey AgegClw Flucireshyr &rs LA M&r g 100 105
110 Arg Gn Gu As ﬁlpn Arg Arg Phe @u Pro Arg Ser 1@% G@n Leu Asp 115 120
125 Gu Gu Pro @y g Arg Ser Trp1 % Lys Arg Arg Adn du du 1/11

130 135 140 Arg, GLA Lt Pelula A9 RU6R GFBAL TY MGG N H s Arg Asp

1315 1320 1325
Arg Asp Arg Lys Phe Arg Glu Glu Lys His Pro Arg Glu Glu Arg Glu
1330 1335 1340
Glu Gln Gln Leu Arg Arg Glu Lys Arg Asp Gly Gln Tyr Leu Ala Glu
1345 1350 135656 1360
Glu Gln Phe Ala Arg Asp Thr Ile Arg Arg Gln Glu Gln Glu Leu Arg
1365 1370 1375
Gln Glu Glu Glu Gln Arg Arg Arg Gln Glu Arg Glu Arg Lys Phe Gln
1380 1385 1390
Glu Glu Gln Ile Arg Arg Arg_Gln Glu Glu Gln Arg Arg Arg.Gln Ile
1395 1400 | 1405
Leu Glu Pro Gly Thr Arg Gln Phe Ala Asn Val Pro Val Arg Ser Ser
1410 1415 1420
Pro Leu Tyr Glu.Tyr Ile Gln Glu Gln Arg Ser Gln Tyr Arg Pro

71




145
"Qu
A a
Qu
Arg
Arg
Au
Gu
du
Au
du
Arg
Arg
Au
Ser
Arg
Arg
‘Adn
Arg

Lou
Adn
Lou
Gn
Au
Trp
Arg
Gn
Leu
Arg
Arg

150
Arg

Leu
Adn
Arg
Adn
Leu
Adn
Adn
Gn
Arg

Lou
Ile
dn
Leu
Arg
Asn
Adn
Gn
Arg
Arg
Arg

G n

Lou.

Leu
Adn
Arg
Gn

160
170
185

155
165
180

Qu Au An Axg Leu Gn Arg Arg Gu Leu Gn Qu Leu Qu

175 Leu Ala GQu Lys Gu Pro Leu Gy Trp Ser Lys Ay Arg Asp
190 Gu Phe Ser Au Val Qu Gu @n dn Arg Adn Gu Arg An
195 200 205 Lys Ay Lys Ay Gn Thr Qu Gu Axg Arg Leu G n Lys Arg
210 215 220 Au G n Leu Arg Qu Pro Leu Leu Arg Arg Asp Leu Qu Leu
225 230 235 240 du d@n AGn Leu Arg Arg Gn @n Gn Leu Arg Gn

Arif?Rr g 245 250 29%3Gn Gn Gu Lei3Arg Arg Gu On Gu Leu Arg G n
Arg Arg 260 265 270 Qu A n Gn Leu Asn Arg Arg Gn Gn Leu Arg Arg
Ggﬂ@éu2275 280 285 Arg Arg Qu Gn Gu Leu Arg Gn Qu Leu Arg Arg
G%bllguti 0 295 300 Arg Arg u @n AQu Leu Arg An Gu Leu Arg Arg
a Pileu 05 310 315 320 Arg Arg Qu Gn Qu Leu Arg dn du Leu
e .

a e

u Leu 325 330 335 Arg Arg Gu Gn Gu Leu Arg G n Gn Leu
u Leu 340 345 350 2111 Arg Arg.Gu @n du Lou Arg A n
Al & u 360 365 Thr Arg Ile Arg Qu Pro Asp Qu
Thr 1@?@3”@?‘%“%%’#%&5@%)375 380 Gn Leu Gu Asn Gu Ala Asp Al a

Asoygoysz Val Tyr Ser Arg 385 390 395 400 Pro Ser Arg G n du dn

Arg Gn Qu LouuG@dy Gu Arg Gn 405 410 415 Lou Arg Qu Gn GQu du
Ar g ASPedaRUt {dtBakdal &t tPi1Ra406had 2001430tk aatGeddcd Al Arg A n
Gn Trp Gu Arg Pro Gn Arg Ala 435 440 445 Ju GQu Arg Lou u Gn
Ar cpadgtt izga aspeditg ddttaiiasg Gangdbdd g4 Stnad60tcAt gt ddaegayag A20 G u Lys

Arg Ala Qu Leu @ n Asp Ser Leu 465 470 475 480 Lou Asp Gu GQu
Ar gttigsaetisnt@tlicag arogedbggeGatePrargAsiegd8stea00ccaeBagtd S#0 Arg A n
GQu Gu Ser Gn Arg Arg Arg Thr Lou Tyr 500 505 510 Ala Lys Pro Ser
G e Foaegrosga ey ERIECaRtG ramaraly tpodest ot ibiaacs A0 G n G u
Lou Gn Arg Lou Arg Asp Gu Asp Gn Arg 530 535 540 Ar A}f@ Lou Lys
Trp e HCH8B0C HEG P8 EFATC IRt FagevafCass TPC t8a% 8857268878560 “Ber Asn

Phe, Th Arg G.y.Asp Gu Gu Pro |le Gn 3111 565 570 575
G rehdheath addelafdel ek efRe FafoRiren TrerafecRp P REEERS 580 505 590
As | - 595 600 605
q% g% %%Sg%%‘:%’g %ﬁgﬁ%a%ﬁgg{%"g %agﬂgggaﬁg%%gg%rg% 610 615 620
H SaghBeadeladdepdled f¥alchY e ¥ hahedhed stthBhedRCoddoBeddad 480

gaagagcaga
.gagccgcttg
caaaggceaag
aagcgeagge
gaacaagagc
aggegegage
gagetgagge
gagcaggagce
aggegegage
gagttgaggc
gagetggetyg
aggtggoagt

cctagecagge

gactgcaaag
getggagtaa
agaggceagega
aagaagagct
taaggegega
aggagctgag
gegaacaaga
taaggegega
aggagttgag
aggaactgag

aggéggacga

ggcagetcga

aggagecagag

gcgagaactg
gegtegtgac
actcaaggge
acgegaacec
gcaggagtig
geaagagetg
gctaaggege
geaggagttg
gecaggaactg
gegtgageaa
getgacgegs
aaacgaggea

geticgecag

caagaactgg
gcggaggagt
aagggécaaa
ctgctaagge
aggecaggaac
aggegegage
gageaggage
aggcaggaaé
aggegegage
gagctaagac
atcegggaac
gacgeceegte

gagetgggeg

8/11

aggaacgeet
tttctgaggt
cagaagagag
gegatetgga
agaggcgega
aggagctgas
tgaggecagga
tgaggegega
éagagctaag
gogageaaga
ccgacgagag

agaacaaggt

agegteaget

tgcagagaaa_

agaggaacag

540
600

aaggcfgcag
gttgaggege
gcaggageta
tcgaaggeag
getgaggege
gcaagageta
gcgegageag

getgaggeag

660
720
780
840
900
960
1020
1080

cattacccag 1140

ctactectiagg

cCcgggagcag

1200
1260




625
"Arg
du
‘du
Arg
An
Gn
Ser
Arg
Gu
Arg
Phe
Arg
Au
Lou
Gn
- Arg
Leu
Arg
Gn
Gn
Arg
Asp
Gu
Lou
Arg

1035 1040 Ar
1045 1050 #%8 = NGELER AR
(€] 1060 1065 1070 . Al Al i i

o Axg 1SRRG Fostsoable ool nt Rt it gecht i il
a%%é@c%%%ga%%ga %rf%gé%f%g Mabl 3G LA -Ghl AL Gedz0ka A180 ASP AXg

Arg

Gn du L%lgt
Lys Ile Arg

Ar
Axg

g Arg

635 640 GQu Gu Gn Leu An Ay Gu Ser Arg Arg Arg Gn Gn Qu

645 650 655 Gy Lys Phe Leu Gu Gu Gu Arg Gn. Leu Arg Thr-Gu Arg
660 665 670 A n Arg Arg Arg Gn Au A@n Gn Arg u Phe Gn Au Gn
675 680 685 H's Leu Gn Gu Arg Gu Lys Gn Leu Arg Adn Gn Cys Asp
690 695 700 Ser Arg Qu G@n QQu Arg Arg Gn Gn Arg u Ju GQu

Arg 705 710 715 720 Arg Gn GQu Arg Asp Gn Arg Phe Arg Arg Gu

Arggekhzategcé@2igadld30 ci3bedglsts ApcddzutfagstdateC rnechegcdag 1A8p Arg Pro
Arg Gu Gn 740 745 750 Gn Arg HHs Gn Gn Arg Gu Gu Gu A@n Leu
Arogerrasaseres?eisageg g265s98egs Argei@gneCage@aress gtHiac@n 18U Arg G u
Gn Leu Arg 770 775 780" 4/ 11 Asp. Arg Pro Ser Arg Arg Gu dn du

GafeeRagapy GECEettore ce785repaY clgenaEes @easadepe [Bacategtadfthrg Pro

Arg Gu dAn Gn Arg Arg Lou 805 810 815 Gu Arg Au Qu %) Gn Lou
Arcgaﬁﬁ%a%@aﬁ\?@agﬂ% GLECAGERS SPBCHIEAR AT CAE éagff“sgg@"hl (E Arg Qu
Glcr% Lou Ar%As‘{of Ara Pro Ser %%51:840 845 Arg Ar Glcléjl Glanl%éj Arg Arg
AGEERFAE BP PGP ACBEC KGR €58 FBE BT R Cﬁ?%a%r 8B "Afg Arg G u
L A 7 j i u Gu

Gt PR Etate APt et 0 e B R R R Asp Arg
V Ghe! G n Arg
oo SRR e fe e i R R B Val g
Leigtbddaghd Mc@dhctbd de@baiafs AoPeANz820 a4 @ckySabot 1M Arg G n
Lou Arg Arg Asp Arg Lys Phe Hs Qu 945 950 955 960 du du Qu

Hitettiggatd waPhenethy tGhbgdtyse @epcdivtgd\ragpohesna®b Egdahe8ad 1800 G n Pro
Arg Phe Arg Arg Gn Gn GQu Len Arg Gn Gu 980 985 990 Cys Val du
Argagarstig gersgeages deggcdticea Argedicgedasc@angab btiaggsaa G060 1005 G u
Gu Axg u Gu GQu Arg Lou Arg Asp Arg Lys Ile 1010 1015 1020
ASPERSI It PELBABAAPY CCPACABEYS 1860287382 arset areey mtEerpeArg 199025 1030
Gn Ju Lou Asp Arg Lys Phe Arg du du Gn d thAsp an
CBFU UCOTPEEPRR QUGS AG LR FERET ARG °E9%“1°F§t 5 Arg Gu
u Lou 3y G u Phe
rg Arg GQu

tgegacagaa aatctcgtga acaagagege

cgteageage
gagcagctgc
gagcagetge
gagcagctgc
gagcagetge
gagcagetge
gagcagetge
gagcagetge
batgaggaag

cgtttgaggg

gaatgtgaca

ctgegggaca

gggaccagag
gggacagacc
gggacagacc
gggacagace
gggacagace
gggacagace
gggacagace
gggacagate
aagagcgecg
tggaggagea
gaaaattaca

gaaagcteeg

aticecgtegg
atecegeegg
ateccegeegeg
atceegecgg
attccgeegg
atccegeegg
atcccgeegg
attcecgeegg
cgaggaactg
getiegegga
ccgggaacta

cagggaacaa

cgeccagceage
gaacaagaac
gaacaagaac
gaacaagaac
gaacaagaac
gaacaagasc
gaacaagaac
gaacaagaac
gagcaagage
gaggaagage
cagcgagagg
‘gaggtcegee

gagetcagge
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gtgaggaaga
gccaccfgga
gcecaccagga
gccaccagga
gccaccagga
gcegeectgga
gceaceagega
gccgectgga
tcagacggga
agegtgegeca
aagagcageg
aggaactgga

gegacagaaa

geagetgagg
acgtgaggaa
acgtgaggaa
acgtgaggaa
acgtgaggaa
gegtgaggaa
acgtgaggaa
gegtgaggaa
cagaaaatic
agagcgggac
cCgecgeeag

Egaagagcgg

attccatgag

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880




Asp Gn QQu Lou Arg Gn Ay Lou Qu Gu Gu Gn Lou Arg Arg Gn 1125 1130
1135 G u Arg Asp Arg Lys Phe Arg Gu Gu Gn Qu. Lou Ay Gn Gu Lou 1140
1145 . 1150 Gu GQu GQu Arg Lou Arg Asp Arg Lys Ile Arg Arg Gu Gn Gu Lou
. 1155 1160 1165 Arg Arg Qu Arg Qu @ n GQu Gn Arg Arg Arg Lou Qu Arg Qu
GQu 1170 1175 1180 Gu Gn An Axg Lou HHs Qu Arg Gu u Gu Gn Arg Arg
Arg Gn 1185 1190 1195 1200 du Axg Qu Gn Gu Gn Gn Arg Cys Lou GQu
Arg A u Ggaagiagat rgct@BatdL 2242t 5ad kbiadgcPbe tAcgrcPher Graad@sra@2iiG n Ar g
Arg Arg Gn JQu Arg Gu Gn dn 1220 1225 1230 Leu Arg An GQu Arg Asp
Arg Arg ValgatgaitGh gcCiieadtay aghgciticegt Anged285s F2d4e2gh sceecteree APYP G u A u
Leu Leu Hs Arg Gdn Val Ay Ay Arg Lys Phe 1250 1255 1260 Arg Qu GQu G u
Arg Leu AEgcsiaes (FCARYPEERY SCPRRAGLHC (JRBACTREGENBG22ERRE: BSEr 18055 980  Leu
Gn Gu Ar As% Asn Ar% Arg Phe Arg Gu GQu Val du Leu Arégt 128% %((2)90 1295
Gn Gu ASHCRFIIES yORETTEEFh CLRTEIRCHC BBRCTIREAN§E2EEF25G §CRES eRRE *1500 1305
1310 Arg Qu Val Adu QQu Leu Arg.dn Gu Ju n Arg Ar i u 1315
1320 1395 R PORGR” AL T e T pd ik oed wervrarts Thiatred AP G
1330 1335 134 r i ' Leu Al a
Gu 1aas TG TRE et el i AR e I
An GulL ' L oAbS) AkBededz @00 G U Arg
e ané@%’é%%%égi%%%%&gagéégﬁdég@ ‘ég%éb AES) A% Geofg @

G u Arg Lys Phe 85 Gu dudn e Arg Arg Arg Gn Gu Qu
Gn Arg Ag@glidiale tebh@agdB¥ogdiQad 400csdMgiingdedtapabd \atbegehg 3660 Phe Al a
Asn Val Pro Val Arg Ser Ser 1410 1415 1420 Pro Leu Tyr Au Tyr Ile dn Gu
G n Arg SefactiapadyricAgcrabeo adlddagtd? Tatd@RtidIFcg@ife Rat@ichza 320 <212>
DNA <213> Mus nuscul us (house nmouse) <400> 2 atgtctccac ttataagaa

cat t gt cgataaat betgaxgeadante 2at ceecatatgeatazas s @agesrRagt tagRGEHEEY §‘gt c
acttagcaag aaagacctga aaaacctcct tgagagagaa 120 cttggagatg tcctgg gag
accacat ga@2getF46a EGE240gaT BLEarecest FFaa515REY B082PGHRIECEEECSAES gRdhcqg

cgtgttgat ttcaacgaat tcctcctgtt ccttttcaag 240 attgctcaag ctt tta
D got ot CoatPeEREeED RGBT a Re S GAR PRSI e B O L ErEs e CRar (FRRh TSR0 o

: CCtgtcacaa at cgca aagdaagacc a agattc 6

Gcagacane E B ta ae R e s gt FRd ORTR e e BRE 330 g 0080,
agcgegct 9a,,g0a0¢a9 Cg%@gc%gg 9@%%39&;(:%8& 430963 ;9 GAELHLYRL %@Qag&@@%@g@ aga
gact gcaaag gcgagaact g caagaact gg aggaacgcct tgcagagaaa 540 gagccgettg

gct ggagt ag+686iagt 3L Aeg0A988 adhhl @b 8 1200RRCEY RAR:mRadTeaag

agaggcagga actcaagggc aagggecaaa cagaagagag aaggctgcag 660 aggcgcaagc
aagaagagciggasgegancecgfdaggd aaggcz-gcgaiet igaagidaannecs gt20cgiganciBafdagc
taaggcgcga gcaggagttg aggcaggaac agaggcgcga gctggagcta 780 aggcgcgagc
aggagct gagtgemmgagcitgacggey egagt: cagy agetyadiat cgabgygeey @402eg5agci¥aggc
gcgaacaaga gctgaggcgc gagcaggagc tgaggcagga gttgaggcgc 900 gagca agc
© t aaggcgcg&Lgerasgaytitgeuggenggateacegadgotbyat g caatpageea @Gecg%@gc@géagc
aggagttgag gcaggaact g aggcgcgago aggagctaag gcgegagcag 1020 ag aggc
R0aact Qag UUtaaG FAATGAGER Sn0T Geg ageHLe s COBLIGETs ostFaoRagRtiget g

G00a00t cod- St BE0 GeRGHE T cLbt ceoagRaeRaguroE chit reagy crabe Rl iBdag0c
<005 0034000 S 0RAKL A 0Bt BRAR0R00 4R At itoasecase
caaagacgtc gccaagageg ggagagaasa ttccaagaag agcaaatccg tegtaggeaa 4200
gaggagcaga ggegecgeca aatcctggag cctggtacac gecagtttge caatgtceca 4260
gtgcgticca geceteteta tgagtacate caggageaga ggtetcaata ccgecettaa 4320
210> 3 |

<211> 30

212> DNA

10/11




cagt gggaga
'.agggaggagc
ct agat gaag
‘et gagggaag
- agaaggcgcc
gaagat cagc

ggccgcagceg
agcgcttceg
aacagaggeg
aaagccagag
t gcagcagga
geagggat ct

ggcggaggag
ggaggagaag
act ccaggag
gagccgcaca
aaggcagt at
gaaat ggcag

agt aacagg&zi &t Sgatiedaac A§cagaggg

t ct caggagc

agagagacg

t caggat cgg

agagagct gd489tdggagag gaggcgt cga

gagcagct gc

gaagaacag@é

§8%

gaggaggaagzgggggctgcg

agagaatte

tgcgacagag.,,

cgt caggagc

ggagga
Ghegt ga

gggaccagag

gagcagct ggagegagagacc

gagcagct gc

gggacagacc

agcaagagca ccaaegggaa
g@a“ﬁ@@@agaﬁyﬁaéggcaacagg

gacagagcgg
ggagcacctc
acaagagcgc
attccgtcgg
at cccgecgg
at cccgecgg

gagcagct ge2g803¢aLRE . Ahccat cgg
gagcagct gc gggacagacc attccgccgg

gagcagct geg4g@gacagacc atcccgccgg
gagcagct gc gggacagacc atcccgccgg

cgt caggagc
ct gcaaegag
gaacgccgag
ct gt acgcca
caggaggagg
t ggcaaccaa
gat gaggaac
cggect et gc
caacagcgcg
gccagaagac

gaagagcaga
caagaacgcg
cgt cagcagc
gaacaagaac
gaacaagaac
gaacaagaac
gaacaagaac
gaacaagaac
gaacaagaac
gaacaagaac

gagcagct gdtgugacagdtttaighec geegg cgaggagcagce
cat gaggaag ‘aagagcgccg cgaggaactg gaggaacagc
egt t t gaggg2tYyydggagca gcttcgecgga cagcgagagg
gaat gt gaca_gaaaat t aca ccgggaacaa gaggtccgcc
ctgcgggacézgﬁhéactccg cagggaacaa gagctcagge
gaagaa??g%zg%ggggatga ggagtt cgag gaaaagcagc
agaagatt cc-ytc

gacagtaag%2§£9g§§§%9%3%ca gctc cgccgggage
gacagaaaga t€cgteqggga Ccaagaact ¢ cgccagggac
cgccaggaagddgacagaaa attccgtgag gaacaagage
gagcggct gc gggacagaaa gat ccgccgg gagcaagage
cgccgggagseRadat e 6th SeYUGAIEHA CURIH ABYCC

gagcaagagc
gaccaagaac
aaattccgtg
aagat ccgec
gagcgt gagg
gagcgcgagc
gagcagcagc
gt cct t gagg
gacaggaaat
ct ccaggaac
gagcaacagc
gaagaacagc
gaggaacgcg
gagcagtttg
caaagacgtc
gaggagcaga
gtgcgttcca

<210> 3 <211> 30

tt at aagaag

Synt hetic peptide
30 30 11/11

t ccgccagga
1 ccgccaggg

aggaacaaga

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

cat t gt agat

gcgcgaggaa
acfggaggaa
gct eggccaa
gctccgecgg
gcgt ct ceat

geggtgcctg

‘ggaacgcgag

t cgt caggaa
ggagcgact c
aagattccgc
gcgt gacaga
ggagcgt gac
gttgcgcagg
gattcgt egc
ggagagaaaa
aat ect ggag
t gagt acat c

<210> 4 <211> 30
<400> 4 ttaagggegg tattgagacc tctgetectg _
<400> 6 Set Ile Qu An Ser Cys Asp G n Asp Au 1 5 10

gageggct ga
gagcagqoga
gaact t gagg
gaacgcgagc
gagcgt gagg
gagcgt gagg
caacagttga
agggaggagc
cgcct ggaaa
gaggaagt ag
aaattccgtg
aggaaattcc
gagaagcgag
caggaacaag
tt ccaagaag

ect ggt acae-

cagt ageaga

11/11

aggagcageg
cagaget cca
agccaaacag
aacccagcca
acct gcagcg
ggaaagaaaa
ccat ccagca
aagacgaaga
accgt cagat
gagat gagac
agagadaggg
ggeggcgt ca
agaaagaact
gt gaggaaga
gccaccagga
gecaccagga
gccaccagga
gecaccagga
gccgcect gga
gccaccagga
gccgcect gga
t caga®iggga
agcgt ggcca
aagaggageg
aggaact gga
gcgacagaaa
t ccgcecgeca

gccaagaaga
t ggaggaaga
t cgaccaaga
t ccgccggga
gggagcaaga
gggacagaaa

ggcgccagga

~aagagcagct

aagagcagcg
aagagcagcg
aggaacaatt
gacaggagcg
t gct gcaccg
gagaggaaca
agct caggca
aggt agaaga
gggaagagaa
at ggt caat a
aact acgtca
agoaaat ccg
gccagtttgce
ggt ct caat a

gttccgcgac
ggacagcct e
gagccggcaa
gaggcagcaa
gct gecgggat
t gaagtt cgt
gct ggaagat
ggaagagaag
ccgagaggaa
gttccaggag
caagttcctt
agaacaagag
t cggcaggaa
gcagct gagg
acgt gaggaa
acgt gaggaa
acgt gaggaa
acgt gaggaa
gcgt gaggaa
acgt gaggaa
gcgt gaggaa
cagaaaattc
agagegggac
ecgccgecag
ggaagagcgg
attccatcag
ggaaccggac

gagggt gagg
gcagct gagg
act ggaggaa
gcaagagct c
gttccgccgg
gat ccgccgg
acgt gacaga
gcgt gacaga
gcgccgect g
gcgccgcecag
tcgctttgag
cgacagaaga
ccaggt gggt
gcagcgt cgt
agaaagggaa
gct ccgeccgg
acacccacgc
cct ggct gag
agaagaggaa
t cgt aggcaa
caat gt ccca
ccgcccttaa

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880 9/ 11
2940

aacaagagct ecgt caggaat gcg tegaggaaga geggctgcgg 3000

3060
3120
3180,
3240
3300
3360 -
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320

<212> DNA 10111 <213> Synthetic DNA <400> 3 atgtetccac
<212> DNA <213> Synt hetic DNA

<210 5-<211> 10 <212> PRT <213>






