WO 2011/ 149099PCTOP2011/ 062305 - 1 - Description Title of Invention ANTI GEN
PEPTI DE AND USE THERECF 5This PCT international application clains benefit

under \kjg%%w% 9(e) on U S. Provisional Applicationg Ee;n, NPoeBdd 396, 574

filed on the entire contents of which are ere y |ncorporated

by reference. 10Techn| cal Field -The present invention relates to an
antigen peptide agai nst Propionibacteriumacnes and use of the antigen
pepti de. 13Baskgrpined Art Acne is an inflamatory di sease that often

appears on portions fromneck to face of a hunman body mainly during puberty
and al so i miapel s hopdveBug€oho a position where inflammation occurs, the
appear ance of acne has 20a great psychol ogi cal influence on a person.

So far, varl §th§| ’I‘Iq)Eg%N?DfWSEC"ﬁ—I%R’E en devel oped. In

parti cul ar, ere ave een carried out a nunber of devel opnents of drugs
whi ch di rectly act on Propionibacteriumacnes that is a pathogen of
2bacnes. - 2 - In 2004, the conplete genone sequence of

Pr opi oni bacteri um acnes was determ ned. This clarified that nany genes of
Pr 05. oni bact eri utdend3Cdndade rn atian ahcaripdéeatioBeslnbm pabemefit
Literature 1). Based on

under 35 U.S.C. § 119(e) on U.S. Provisional Application

Ser. No. 61/396,574 filed on May 27, 2010, the entire

contents of which are hereby incorporated by reference.

10 Technical Field
The present invention relates to an antigen peptide
against Propionibacteri_ﬁm acnes and use of the antigen

peptide.

15 Background Art

Acne is an inflammatory disease that eften'appears
on portions from neck to face of a human body mainly
during puberty and also in adulthood. Due to a position
where inflammation occurs, the appearance of acne has

20 a great psychological influence on a person.

So far, various therapeutic agents f01; acne have
been developed. In particular, there have been carried
out a number of developments of drugs which directly
act on Propionibacterium acnes that is a pathogen of

25 acnes.



5 this information, researches on sialidase of Propionibacteriumacnes have
been carried out in devel oping vaccine (See Non-patent Literature 2). In
Non- pat e hier re 2, inflammation is reproduced withj ﬂmﬂ icle
ski n. 10“&0?2%]?16‘269% st [Non-patent Literature 1] et ?/ﬁ%zg%grrann H.
et al, "The Conplete Genone Sequence of %ropioni bacterium Acnes, a
Comrensal of 15Human Skin", Science, 2004, 305, 671-673. [Non-patent
Literature 21 In {2k@#sujitht etomliplétdaccgantome Taggtiemrea Sofface

Si alidase of P. acnes: Inplication for New Treatnent of Acne WVulgaris”,

PLOS ONE, 2008)ichitaclefurD sUHBRM YwE MR PRe HECH &Rl 1Bq b edn

Most drugs that have been devel oped so far act on bacterial cells

h I f i_oni i . f d
Lhemeel ves, gl PP BRGLSY LU BROIGAIL A6, CqUag e genge agd erert

rei nfection,vviﬁh Pro?i oni ba teriﬁm acnes occurs,
&

‘ s, Inflammtion occurs again.
Further, eVéhui¢ncrelastoss (IgenNpugratends éE?T%Eufgnm'gEr Faegd QR use of

the drugs induces energence of a 5 drug-resistant bacterium This makes
t heSt r eat mehti s nor dndiofrfmedien, researches on sialidase of

Propionibacterium acnes have been carried out in
developing vaccine (See Non-patent Literature 2). In
Non-patent Literature 2, inflammation is reproduced

within mouse auricle skin.
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Summary of Invention
Technical Problem

Most drugs that have been developed so far act on
bacterial cells themselves of Propionibacterium acnes

25 that are a cause of acnes and exert an anti-inflammatory



The present invention was nmade in view of the foregoing problens. An object
of the present invention is to provide a conpound which enables a

conti nuougoLifiGafgeNt of acne. Solution to Problem reriPhAL 06305 Pe
expected as a continuous treatnent on acne is inmunotherapy, that 1's, a
vacci ne. Once effective anti-acne inmmnidy is established (recognition
15and i mmunol ogi ¢ nenory of specific Propionibacterium acnes),

Pr opi oni baeffr¢tum Acrees diniglyedirat @l ycelsien wadtexk atrelirdsttomr eviflect i on
with strains of the sanme Propioni bacterium acnes. Accordingly,

i munot her g% dis EpPLEtEFI U A ¥R ed @ RYOUS ndh b mdDiiBh] agrRhoF

ef fect. As a result of diligent studies, inventors of the present

I nvention fa%lég%.o%ﬁ L1yt {on 6aR g? éﬂ%%c%dggéeisefefﬁ%p’%y. by
injection O ropi oni bact’erium acnés i n abdonm nal m ne skin o m ce

t han by imrl%ection in auriélcle skin of m.ce. By u ing - 4 - this i?duction
of infl anmbEPOROTRRALY nbBSt BSE Pdubet Aal &S ﬁ@bf‘ilﬂ ScOMST T HGCoPlah ani no
aci d sequence that could not have been arrived at based on conventi onal

t echni ques dearg viarsji séfafri tti &ratd te myppr. esThiiaf | orakieisonths | hreetthanyt

Pr opi oni bacteri um acnes, and achi eved the present invention. I'n
order to sehyeetdeffiondgoi ng probl ens, a peptide of the present invention
is a peptide, selected fromthe group consisting of: (a) a peptide
consisting of anTy ngredBAC th PEAYEORC WALI Callle DYnSERND ol el (b) 2
pepti de consisting of an am no acid sequence derived ?r omthe amno acid
sequence i?di cat ed bg) SI% NO. 1, by del etti og, substitution, insertion, or
addi ti on of ©bRhEeC4P EsBY &S i n%nagi d§ <t R tgg%tr?la%sgaﬁp%ggp b?nbilsi nmune
15 response, inflamrati on caused by infection with Propionibacterium acnes.
Use of thetPepPTABIGE tdhe GHBRMANGvERIOR HaBIPAESsuppresBiguous |
i nfl ammati on (acne and pinple) caused by infection with Propionibacterium
ach@s. treatment of acne.

Solution to Problem

What can be expected as a continuous treatment
on acne is immunotherapy, that is, a vacc'ine. Once
effective anti-acne immunity is established (recognition

15 and immunologie memory of specific Propionibacterium
acnes), Propionibacterium acnes 1s immediately
eliminated at least on reinfection with strains of the
same Propionibacterium acnes. Accordingly,
immunotherapy is expected to exert a continuous anti-

20 inflammatory effect.

As a result of diligent studies, inventors of the
present invention found out that inflammation can be
induced more effect.ively | by injection of
Propionibacterium acnes in abdominal midline skin of

25 mice than by injection in auricle skin of mice. By using



20l n order to solve the foregoing problens, a peptide of the present
invention may be a peptide, selected fromthe group consisting of: (c) a
pepti de cwosli4m@9of an am no aci d sequence indi cated lpgTSEEY1NW23& and
(d) a peptide consisting of an am no acid sequence derived 25fromthe am no
acid sequence indicated by SEQ NO. 3 by - 5 - deletion, substitution,
insertion, or addition of one or several am_no acids, the pepti de

suppr essi nBhi®yin GGAE0 RepoisE amEn pAHRRS | idhe causen taysi fevad dihai t h

Pr opi oni bacteri um acnes. 5A peptide conposition of the present invention
nmay be a paptpeptobepesinsistingl ofli agr ae)imbe geipt | deqdesecebadan the
above (a) or (b), or a peptide which is in a formof a nultivalent antigen

pepti de obtgiied Rytbhaid1gbaer] Usatived Ok tPeRi &8s odesepinhath tibri e above
(a) 10 or (b) by a linker; and (f) the peptide described in the above (c)

o (D r e RAes Waah (2ol grdormef, a ac&g@r%ege% 910&1% ti de

obt ai ned by a pluralit pepti ove (c) or
(d)_by a I|nker 5 ccine of the present inventio vac agai nst
Pr opi oni bat® H“Lﬁﬁ} @aregprwé@uabﬁg LEREUZBoRE THeDt | 4B 2 RicupGyd ptide
conposi tion. A pol ynucl eotide of the present invention is a

pol ynucl eoprd@eefrtconwnglttlhel above peptide. 20An expression vector of the
present invention is an expression vector to which the above pol ynucl eoti de
is operably |inkpg.ot8erofo t$elwex es Soae i ® 'p 66 bl & Pr esgrdptitkent i on
enabl es providing a peptide which can suppress inflammati on caused by
Infection wrt{ySPraRINY RAGENH1YR 388 peptPde, selected from the
| group consisting of: (a) a peptide consisting.of an amino
10 | acid sequence indicated by SEQ NO. 1; and (b) a peptidei
éons'isting'of an amino acid sequence derived from the
amino acid sequence indicated by SEQ NO. 1 by deletion,
substitution, insertion, or addition of one or several
amino acids, the peptide suppressing, by immune
15 response, inflammation caused by infection with
Propionibacterium acnes.

Use of the peptide of the present invention enables
suppressing inflammation (acne and pimple) caused by
infection with Perpionibacterium acnes.

20 In order to solve the foregoing problems, a peptide
of the present invention may be a peptide, selected from
the group consisting of: (c) a peptide consisting of an
amino acid sequence indicated by SEQ NO. 3; and (d) a

peptide consisting of an amino acid sequence derived

25 from the amino acid sequence indicated by SEQ NO. 3 by



An anti body of the present invention is an antibody which specifically
recogni zes the above pepti de. A nethod of the present invention for
det er mi niwg 2efffraedobveness of a vacci ne agai nst Propi oni lpactyezdiuns23és acnes

i ncludes the step of detecting whether ﬁ,?polynucl eoti de encodi ng the above
peptide exists in a sanple gathered fronta living body. Use of the nethod
of the present inventiaon enables easily determ ning whet her the vaccine
agai nst Pr &5il64i®Bet SM RS ideHde 0,5 INFETtde,v @1 RAAEFAATgOBo@Y Dr OR ot
before adm nistering the vaccine to the |iving body. A met hod of the
present insemedral f gmtineat i agids, prevent ipreg tidfd ansmapipore scsimsed byy

Pr opi oni bacteri um acnes includes the step of adm nistering to an individual

15t heaboveyatging et ey poti S ©C AT RA A MGa ibhecanesé HCBK Yneé & e Weigount  of
t he pepti de. A met hod of the present invention for treating or

preventing g nfl: I r opi oni bacteri um acnes .i ncl udes the step
e AR PR CT Heb

of adm nisterin Ot heabovevacci ne, t hevacci necont ai ni nga
t herapeutically effectj.ve anount aof .the ggtl%nucl eoti Advant ageous

e.
Effects of |nvenfi &FPtide compositiag:p i R%%S?)Pgs’éh‘fe-?ﬁb%ﬂt%%’has a
very high antigenicity. Therefore, the use of the peptide of the 25present
i nvention &&n propickdidevaceimpoggaiont includimgypi(eni bdee erpentidaes.
Brief Description of Draw ngs
described in the above (a) or (b), or a peptide which is in

a form of a multivalent antigen peptide obtéined by
binding a plurality of peptides described in the above (a)

10 or (b) by a linker; and (f) the peptide described in the
above (c) or (d), or a peptide which is in a form of a
multivalent antigen peptide obtained by b‘inding a
plurality of peptides described in the above (¢} or (d) by
a linker.

15 A. vaccine of the preseht invention is a vaccine
against Propiohibaéteriufn acnes, including the above
peptide or the above peptide composition.

A polynucleotide of the present invention is a
polynucleotide encoding the above peptide.

20 - An expression vector of the present invention is an
expression vector .to which the above polynucleotide is
operably linked. Use of the expression Vecfor 6f the
present invention enables ‘pro.viding a peptide which can
suppress inflammation caused by infection with

25 Propionibacterium acnes.



Fig. 1 5Fig. 1 is a diagramshowing a result of measuring
I nf |l ammat or yar eascausedbyi nj ecti onof Propi oni bacterium acnes into

i ndi vi duq?, PeItioRs. Fig- 2 Fig. 2is a di agram show ngpngJ?hﬁi/b&@osbet ween
n i

an 10 i anmat ory area caused by injection of Propionibacterium acnes and
el apsed tine after the injection. Fig. -® - Fig. 3is a
diagramillustrating steps of exam ning l1l5anti-inflanmtory effects of

peptides. Fig. 4An antHhgdy4 iod atlieagrmme séinwi ninsergsalnt dks exam ni ng
anti-inflammatory effects of peptides. Fig. 5 20Fig. 5 is a diagram show ng

anot her regwltibefdy S¥RTERI B9 eNFicANkl pEEBLETIY cof tRet a v peiRse, Fig. 6
Fig. 6 is a diagram conparing a 16S r DNA base sequence of a’'strain isolated

froma patient agd a.lR8LYOMRLFI® SEIENEFe AL SnSEEPIRE e P B ih g

effectiveness of a vaccine against Propionibacterium

S acnes includes the step of detecting whether a
polynucleotide encoding the above peptide exists in .a
sample gathered from a living body. Use of the method of
the present invention enables easily determining
whether the vaccine against Propionibacterium acnes is

10 effective in a living body or not, before administering the
vaccine to the living body.

A method of the present invention for treating or
preventing inflammation caused by Propionibacterium
acnes includes the step of administering to an individual

15 the above vaccine, the vaccine containing a
therapeutically effective amount of the peptide.

A method of the present invention for treating or
preventing inflammation caused by Propionibacterium
acnes includes th‘e step of administering to an individual

20 the above vaccine, the vaccine containing a
therapeutically effective amount of .the polynucleotide.
Advantageous Effects of Invention

A peptide .of the present invention has a very high

“antigenicity. Therefore, the use of the peptide of the

25 present invention can provide 'a vaccine against



- 8- Fig 7 Fig. 7 is a diagramshowi ng a result of exam ning
anti-inflanmatory effects of a peptide against injection of

Pr opi oni bwmoterivumovacnes i sol ated froma patient. 5Fig. @crTJar011/0623¢6 8 is a
di agram showi ng photos of foll ow ups of ,)';m acne patient vaccinated with a
vacci ne of the present invention. Fig. "9 1I0Fig. 9 is a diagram show ng

phot os of follow ups of another acne patient vaccinated with a vacci ne of

t he presenPramiemibacteripm@cnes. Fig. 10 is a di agram show ng
photos of followups 150f still another acne patient vaccinated with a
vacci ne of the present invention. Fig. 11 Fig. 11 is a diagram

showi ng photos of followups of yet another acne patient vaccinated with a
vacci ne of g(tlte presphtiglyesti Praweagki ption of Enbodi ments

Fig. 1
5 Fig. 1 is a diagram showing a result of measuring
inflammatory areas caused by injection of

Propionibacterium acnes into individual portions.
Fig. 2
Fig. 2 is a diagram showing a relation between an
10 inflammatory | area éaused by injection of
Propionibacterium acnes and elapsed time after the
injection.
Fig. 3
Fig. 3 is a diagram illustrating steps of examining
15 anti-inflammatory effects of peptides.
Fig. 4
Fig. 4 is a diagram showing a result 6f examining
anti-inflammatory effects of peptides. |
Fig. 5
20 Fig. 5 is a diagram showing another result of
examining anti-inflammatory effects of peptides.
Fig. 6
Fig. 6 is a diagram comparing a 16S rDNA base
sequence of a strain isolated from a patient and a 16S

25 rDNA base sequence of a standard strain.



[ Peptide And Pol ynucl eoti de] The present invention

provi des an antigen peptide 25that is capabl e . of inducing an i mmune
response woannsie099 9 - Propioni bacterium acnes infecti ®@uT/JP2011/06230n One
aspect, the present invention may be one%of peptides (a) to (d) as foll ows:
(a) a peptide consisting of an am no acid sequence 5indi cated by SEQ NO 1;
(b) a peptide consisting of an am no acid sequence derived fromthe am no
aci d sequence i nHilgat’ed by SEQ NO. 1 by deletion, substitution, insertion,
or addition of one or several am no acids, the pepti de gener ati ng, by

10i mmune responsEjigan7aid i dodyagnapt eshiorvgirag] ancesade of xamionirbgcteri um
acnes; (c) a peptide consisting of an am no acid sequence i ndicated

by SEQ NO a@itiaf!ﬁflammatorg effectd) od Qe@iélﬂﬁd‘@%%élhﬁﬁ Phj@dtinno acid
sequence 15 derived fromthe am no acid sequence indicated by SEQ NO 3 by

del etion, %‘fbﬁ{> g%h%’ad sr%trhogcn%rs addiLioq f}for?l”‘é BatPentl al am no

aci ds, the pepti de genera I 'mune r esponse, yody suppressing
an increase of Pro glgglbacterlun1acnes 20Here, the "several am no aci ds"
cansbe, for exang wo or three amino acids, and nore preferably, two

am no aci ds. '
Fig. 8 is a diagram showing photos of follow-ups of

an acne patient vaccinated with a vaccine of the present
invention.
Fig. 9
10 Fig. 9 is a diagram showing photos of follow-ups of
| another acne patient vaccinated with a vaccine of the
present invention.
Fig. 10
Fig. 10 is a diagram showing photos of follow-ups
15 of still another acne patient vaccinated with a Veccine of
the present inventien.
Fig. 11
Fig. 11 is a diagram showing photos of follow-ups
of yet another acne patieht vaccinated with a vaccine of

20 the present invention.

Description of Embodiments
[Peptide And Polynucleotide]
The present invention provides an antigen peptide

25 that is capable of inducing an immune response against



In a case where an amino acid is substituted, preferable substitution is
substitution of one am no acid 25for another am no acid that has the sane
properti esoas11/144@®9- the one ami no acid, such as substi tarijezoiohe20ee am no
acid for another am no acid that has the sane side-chain functional group
as the one amno acid (e.g. substitution of Arg for Lys and substitution of
Asp for 5 G u); and substitution of one hydrophobic am no acid for another
hydr ophobi EreRies id etqeiyn aesses tmfiestion.val for 1le). v In
the present specification, the term"peptide" is used in a nmanner
exchangeabl e wi thn"pakypepdas” theoprepreat tiinvention ke feptode of
consisting of the am no acid sequence indicated by SEQ NO. 1 corresponds to
am no aci dplgsiide]s (A a9 98 oo @&:d residue to 103rd amno acid
residue in a menbrane protein of Propionibacterium 15 acnes which consists
of an am no aci d, sequence..r£gi s A K i e :
Accessi on No. AA‘]%)4%5§).Cﬁﬁléﬁegecpcﬁﬁéggggpr%%{;igﬁgé(‘) t e[a;(%]dn\ég%@}lg}lsce%uence

i ndicated by SEQ NQ .3 cqrresponds to am no acid residues from 260th am no
aci® resi diddigazesngy %CEQ fd- dci d residue in a menbrane protein of

Pr opi oni bacteri um acnes which consi sts of an am noaci d sequence registered
i n Genbank/ EMBL/ ODBa weaptide dwoessiiorg Nof avP @664U5.adite $7Queinse
consisting of the am no acid sequences registered in the above 25Accessi on
Nos. are pHeirevvd fhai afiee SapPasedacdd 8equeldce feduthtoll gagn@E@nal ysi s
described in Non-patent Literature 1, to be expressed. In general, in
product i onyeh. antppogesiAfl AUBSLATIHoIRIIALES (3RS P dA LA agri gen 1S
a hydrophilic amno acid sequence and an 5 am no acid sequence havi ng
abundant charges_and_ al sg an am no acgid %E‘ uence t%at is predicted to have
a turn strB&%r® FhECLRar GE ARy A5 St JosPHiVe BFEGHENRe a0 it is
desirable to include at |least five charged am no acids. Further, the length
of lQ sel ect@dNAMAOT AEPEN YD, RBf ardBPY 61§ BHFVIRESITDE t BN13NCESIARRs. The
am no acid sequence indicated by SEQNO. 1 or 3 is selected based on the
above i deaof TPesppent bdetierducei avmmist;yt o

(c) a peptide consisting of an amino acid sequence
indicated by SEQ NO. 3; and
(d) a peptide consisting of an amino acid sequeﬁce

15 4 derived from the amiﬁo acid sequence indicated by SEQ
NO. 3 by deletion, substitution, insertion, or addition of
one or several amino acids, the peptide generating, by
immune response, an antibody suppressing an increase
of Propionibacterium acnes.

20 | Here, the. “several amino acids” can be, for
example, two or three amino acids, and more preferably,
two amino acids.

In a case where an amino acid is substituted,
preferable substitution is substitution of one amino acid

25 for another amino acid that has the same properties as



Pr opi oni bacterium acnes that is xenobiotic. It is inferred 15 that at the
i nduction of imrunity, production of specific antibody is induced as a
result ofwonductsb@a of Th2 dom nated i mMmunity. ApraeLRzd 1/0623¢ oduci ng
a pol ypeptide of the present invention y be chem cal synthesis or may
enpl oy an 20 expression vector. In the“case of chem cal synthesis, the
pepti de of the present invention can be produced by a well-known nethod of
synt hesi zi b €a ogept # BELN Asasx@nps B§ Mofa s hauks tiéH tae Ns Wit RExs z2 AP RO
peptide, there are a chem cal synthesis nethod such as a |iquid 25peptide
synt hesi s aetidodoandanoshleird gphasw paptiddehat 1has syhthes m ares hoe-
However, the nmethod is not limted to these. In the case of enploying an
expr essi ONcHRGHPr fud dIBH e BRY e RIPdured Hhem anhiRBSIHE@Nt(el 8. Whi ch
an expression vector has beenintroduced or may be 5 produced using an in

vitro Lranslail an.syshems g KA. 209! YNUSl@pkidEnenaodng phE

peptide (e. g.” polynucleoti ase sequence I ndic

2 or 4) is jnserted into an expression vector apd . the expression yector is
nt oduced Gl ANRoSURSHTUTISE 93 PR& Dy 40 BB RidyAHENBaRchE R bauced
in the host cell. The term"transformant” used herein indicates not only a

cell, a tisswthendudropdambidoamiing® acid Jieng. cs'ghsitstmiicel ¢f VAakhet hod
for preparing a transformant may be a procedure well known in this field,
such as 1Pot raspformation by introducing a reconbi nant vector into a host.
Examples of a living organismto be transforned include, but not limted

to, mcroorgani sfis, tH'earﬁlsesgﬂq %g@lﬁga\ﬁ@hhert}?e g@@lerrpals[rpEdegm roduced

into a host cell or not 'may be confirne y a procedure we nown 20 in
this field

such as. PCR, Sout hern hyhridi zati on, t hern hybridi,zation
eto. o s THSEEBGE SRR BAGC A A Lt [T Ik e RAbERE f fvent T on
bxagreparing a transformant, it is preferable that the peptide is expressed
stdbly in @ThoPTod&LN - 25However, the peptide may be expressed transiently
ina - 13 - host cell. The peptide thus produced may be purified by a
publicly known nEhheoag e fxiahglasneistiveg nef ok famipe idyichgsddpaepapt | de
include, but not limted to, gel filtration chromatography, ion exchange
indicated by SEQ NO. 1 corresponds to amino acid
residues from 90th amino acid residue to 103rd amino
acid residue in a membrane protein of Propionibacterium
15 acnes which consists of an amino acid sequence
registered in Genbank/EMBL/DDBJ with the Accession
No. AAT84059. The peptide consisting of the amino acid
sequence indicated by SEQ NO. 3 corresponds to amino
acid residues from 260th amino acid residue to 272nd
20 amino acid residue in a mémbrane protein  of
Propionibacterium acnes which consists of an amino
acid sequence registered in Genbank/EMBL/DDBJ with
the Accession No. YP_056445. The proteins consisting of

the amino acid sequences registered in the above

25 Accession Nos. are proteins that are supposed, as a



5chr omat ogr aphy, and affinity chromatography. I n anot her aspect, the
peptide of the present invention may be in the formof a nultival ent

anti gen pept2oder4fosdi ch may be also referred to as MAP: artuppli€ods03 gen
Peptide) obtained by binding a plurali ti of 10peptides (a) or (b) bel ow or
by binding a plurality of peptides (c) (d) below via a |inker.

(a) a peptide consisting of an am no acid sequence i ndi cated by SEQ NO. 1,
(b) a pept raeudénspét i ggnomean amaly s d despidied 18 ddNpPredd fomtt he

am no aci d sequence indicated by SEQ NO. 1 by deletion, substitution,

i nsertion, Latepaddutreon ,otoobe expeyvesad. ahh ngeacirdd, ifmeppep]tu@leion
generating, by immune response, an antibody suppressing an increase of

Propi oni bagiepidiThaLiRss ?éh(ﬁ)mﬁqee@dl@e ﬁ'e%idé‘%ﬁ&eﬂhﬁf“ RS ahd
sequence indi cated by SEQ NO. 3; ‘and d) a peptide consisting of an

am no aci d :ﬁggnﬁcesﬁgé; :fpﬂ? ltlp(e g?}lplgoamco&dseg%aon 0 |crgae%lpy SEQ

NO. 3 by dé |nser or "addi gone & several

am no acids, the peptl de generatl ng, . b ne respon f‘
antPbody s@FBIR8sAcddak iGikeBESe kb?VW%p?BM%Q@tfbtr rgRgsand alsoppp s

a peptide capabl e of showi ng a higher antigenicity, and is a nultival ent
pepti de obta retiby Kisddieuanicenitérat ¢sapCeddctedusoohay espedidir
pepti de and binding via the linker the specific peptide with a MAP

structure gERLICIHr COTHld @i £Ec ©8SE PIb & Y5t hMAP poayi thee synteghzige by a
conventional and publicly known nethod. The nunber of speC|f| C pept| des to

be i ncl udegélci'Qt'fb Plige hemaen%tt PaL L CHbRM by }; egcecgl 4 pep“ des ‘o

preferably nor e. e upp er |mt of ‘the nunber o
be included .. MAP. nol ec elsntCq ted SII’IC the nunber is

pr ef er abl yalcéaﬁe iNUTEPSE oft ft 1588 1% tS&lﬁﬁ e r%ﬁlrl?etl%ﬂl%ue to

sylnct)hesis preferably corresponds 10 to 15 residues. The amino
acid sequence indicated by SEQ NO. 1 or 3 is selected
based on the above idea.
These peptides induce immunity to
Propionibacterium acnes that is xenobiotic. It is inferred _
15 ‘that at the induction of immunity, production of speclific
antibody is indu.ced es a result of induction of Th2
dominated immunity.
A method of producing( a polypeptide of the present
invention may be chemical synthesis or may employ an
20 ~ expression vector. In the case of chemical synthesis, the
peptide of the present invention can be produced by a
well-known method of synthesizing a peptide. As
examples of the method of synthesizing a peptide, there
are a chemical synthesis method such as a liquid

25 peptide synthesis method and a solid phase peptide



15 techni que at present, MAP may be produced with the nunber of specific
pepti des being 15 nol ecul es or |ess. In general, a Cys residue is
used as awoauima@gi d constituting a |inker to be addedptw/iJaz@Epessis c

pepti de. However, in the peptide in the_formof MAP of the 20 present
invention, there is used a |inker incIU&Png a Gy residue between a
specific peptide and a s residue. Specifically, -@yCys or -AydyCys is
added as asSyimideest® meg %dm}ﬁQWQ)‘feI,héh@pé@ﬁﬁ[Yl@dpéﬁt N, lroitedatpl e, -
G yCys is added to a C-term nus of a peptide consisting 250f the am no acid
sequence i ntiexsd.ednby hSEQANEE 4f anrtbloA01P914h149G90FEFT1an PROE16062305 - 15
- -GydyCys is added to a CGterm nus of a peptide consisting of the am no

aci d sequegﬁa{i@é CRALBA By PEEANRed fRbAECat hea Yok ash dHe ths waslfled

between th s residde and the C-termnus of the specific peptide, the 5

Cys residue is _given flexibility in_rotiation.sg t en_hi ndi ng t he
MAP st ruct §r, e?‘r? SHEdHi geﬁéﬁ%i algaaoekgé%%t ISS[Tr @Eg%gri%ph?ﬁa&an%g and

the _Cys residue at the linker can forman angl e which enabl es the_ Cys
resPdue toOENESE t HIAP ATbadly vEiBFQudramela tigker sysitetRe 1#60pepti de
of the present invention in the formof MAP is not Iimted to this, and may
be a gener alxdmnKer, conqdlyinedlegtide @mcodinguethe peptide (enganot her
aspect, the peptide of the present invention is provided in the formof a

pepti de 15@&@?@9@&:1&@{11@@1@&:0&&%@ pEpbiade (&¢qalerdée bRUHWated by (€)
the peptide (a) or (b), or a peptide in the formof a nultivalent antigen

pept [ de obiegrppcvly. bl g ng) 28! gk tyachnihe AgPkkins dalb prykblori 2

| i nker; an ept ), or a peptide int e form of

0, 2 TS TR A0 SRR DY TR L el

i ndi cates a substance containing a plurality of conponents.
A 18tio of s® khed pntavgabdrepbidoreapsbespred wepdrinciharhgstiggtled and
may be 1. 1 (weight ratio) for _ '
The term “transformant” used herein indicates not only a
cell, a tissue, and an organ, bu‘t also a living organism
itself. A method for preparing a transformant may be a
procedure well known in this field, such as
15 transformation by introducing a recombinant vector into
"a host. Examples of a living organism to be transformed
include, but not limited to, fnicroorganisms, plants, and
animals. Whether a gene has been introduced into a host
cell or not may be confirmed by a procedure well known
20 in this | field, such as PCR, Southern hybridization,
Northern hybridization etc.
In the case of producing the peptide of the present
invention by preparing a transformant, it is preferable

that the peptide is expressed stably in va host cell.

25 However, the péptide may be expressed transiently in a



WD 2011/ 149099PCT/ JP20111062305 - 16 -

exanpl e. Furt her, i nordertoensurehi gher i munogenicity, the peptide

conposi t iwo 2priefseroabl y i ncl udes: a peptide in the form ettapmilnézsed ent
antigen peptide obtained by binding via g linker a plurality of 5 peptides
consisting of the am no acid sequence i ndicat ed by SEQ NO. 1; and a peptide
in the formof a nultival ent antigen peptide obtained by binding via a
linker a phast iGte}l»olepéppiedééd@o%]éliLb‘éimboéf\quhﬂa BANP cPY IdEfbRE

i ndi cated by SEQ NO. 3. 10Further,thepresent inventionprovi desa

pol ynucl eoti deudicoldi ngnolvenpenptithes] .( B xadh plExand] eheofmtdtdrod for

pol ynucl eoti de of the present invention include, but not limted to, a

pol ynucl eoty 98 fG9A% Sth &9 pfp @ deasth SRYEeNC il DdheA! ed nbit REQXHO. g@10r 4.
The term "base ~15 sequence”™ used herein is exchangeable with "hucleic acid

sequence" ?{lt}ate%goti de sgﬂpg?lgg'{%g?%%@’ i ndi cag(%l. as a Sg}ggﬁ%%q%éen;ce

deoxyri bonucleot’i des (abbrévia C, and The base se

indicated by SEQ NO 2 epcodes th eptide consisting .20 of the ami no acid
seqoence i r&d@@orofg/rasx&%mc%nﬂ agﬁfflftﬂec QMO ERNYNdi cat ed by SEQ NO
4 encodes the peptide consisting of the am no acid sequence indicated by
SEQ NO. 3. In anotherTh@Smﬁglhuctb_@tiQéﬁﬁdﬁheogretsl'Wt presemion may
be 25in the formof DNA or RNA. A person skilled in the art - 17 - can

easily prodheeritie pomepcbeotindehd fdempresent m vkdrntlen tbasetigem am no
aci d sequence information of the peptide of the present invention and base

seuence ST AL S100c 0y e Be0d) dereine {4 ol I bhatple,,
synthesis, Fl)'lq:\;gec;[r?' Peptide) obtained by binding a plurality of
iO peptides (a) or (b) below or.by binding a plurality of
peptides (c) or (d) below via a linker.
(a) a pepfide consisting of an amino acid sequence
indicated by SEQ NO. 1;
(b) a_:peptide consisting of an amino acid sequence
15 derived from the amino acid sequence indicated by SEQ
NO. 1 by deletion, subsfitution, insertion, or addition of
one or several amino acids, the peptide generating, by
immune response, an antibody suppressing an increase
of Propionibacterium acnes;
20 (c) a peptide consisting of an amino acid sequence
indicated by SEQ NO. 3; and
(d) a peptide consisting of an amino acid sequence
derived from the amino acid sequence indicated by SEQ

NO. 3 by deletion, substitution, insertion, or addition of

25 one or several amino acids, the peptide generating, by



Further, the present invention provides a vector containing the

pol ynucl eoti de encodi ng the peptide. Wien the vector is used in production
of the peRpbigf/14bdoel0 is preferable that the vector is aprO¥R1E6&:6N Vvect or
to which the polynucleotide is operably |linked. The wordi ng "operably

| i nked to" used herein indicates that a1601ynucleotide for encoding a
target peptide is under the control of a control region such as a pronoter
and is 15 tepabimeofecepmress) ngnt ha ibptdyesiup reosingehn iAqresedure for
causing a pol ynucl eoti de encoding a target peptide to be "operably |inked"

to an expressPPEpYEaliba @ rasirhOacdrRsy.ruct a desired. vector is well known
in the art. Further, the technique of introducing an expression 20 vector

into a host cell yt I I i rt.eA tngly | n
skilled in the alr\’%&ggnﬁe)aéﬁéeg?g%ce%b%?sli@r e pggﬁ‘g%ﬁgn 3 higtell
Use of the peptide of the present invention anpd the.pol ynucl eoti.de of the
bresent i nODHESRIERRDI 08T hatici fig BETANAIGS 1 BP0 BLRtoF ub Benes.
That is, the - 18 - peptide of the present invention and the pol ypeptide
of 2he presdstingnverdingercin sefvéeaminmasi nésa e asticrpepitédiepast@ri um
acnes. Accordingly, use of the peptide of the present invention and the
pol ynucl eobiideliefg t viea S es éiri kayenhieorsgmad] féss yadutins nivi eldeamiM A P

i nfl anmat i on( e. g. acneandpi npl e) duet o Propi oni bacteri um-acnes. [Vaccine] A

vacci ne of stpg cRIALNImhRYER) | @nkEractaeci hEse 40 cﬁgat@r%t; R e Ox’ﬂ'aPﬁCt erium
acnes, and contains the aforenmentioned peptide, the afdrenentioned "pepti de

conposition, O f.orement i gne | eoii s_an. effective
conmponent . B?heésfltelrli?ﬁlﬂle%\}g(e:?i nlgi( (u%se'go gzlre\e/rpﬁ%r}]% c%ged; ?Uaalggifl%em?gﬁli s used
for i munot herapy. (vacci pe therapy) .and whi ch i nduces an i pmune
response saé%mpé-tﬁméﬁﬁéﬁgieaeo f SPRE it RAPLIdGENEP oRe 1ncluderhe

vacci ne of the present invention may be provided in the formof a vaccine
corposi ti omopnea MAPf modadulte vicchoé Rarti¢ielerly lianitesti feutonposition
20 containing an effective conponent” and "a vaccine kit containing an
effective peefenahly & @ nganerecalhe rebpgredihditasf” aheaethitb&pnbai ni ng

an effective conponent”. "Kit" indicates a formin which individual

conponent s ale i gANt gL eyt 8 b THer eRt1aURY AFESn8USHAP molecule is

| not limited since the number is preferably large in terms

of antigenicity. In terms of restriction due to synthesis

15 technique at present, MAP may be produced with the
number of specific peptides being 15 molecules or less.

In general, a Cys residue is used as an amino acid

constituting a linke’r to be added to a specific peptide.

However, in the peptide in the form of MAP of the

20 present invention, there is used a linker including a Gly

residue between a specific peptide and a Cys residue.

Specifically, -GlyCys or —-GlyGlyCys is added as a linker

to a C-terminus of the specific peptide. For example, -

GlyCys is added to a C-terminus of a peptide consisting

25 of the amino acid sequence indicated by SEQ NO. 1, and



25t hat at | east one conponent is contained in one WO
2011/ 149099PCT/ JP20111062305 - 19 - substance and the rest is contained in

anot her S\VB%B?I%FO%The vacci ne conposition and the VaCCiP@%/JﬂJ;[l/ﬁ\ézébs be
detailed later. 1n general, the term"conposition"” indicates "a

substance in which two or nore corrponent1§ exi st evenly as a whol e so that
the conponents are consi dered as one substance". A conposition may be, for
exanpl e, a—$khGéyCuisst anceaddetdii rfiongaa Fattermalnnsasod mui rpeptpdaent, or
a single substance containing materials A and B as 10 nmai n conponents.

That is, adwimséistialgd @T ehet Benyaociard doks eidige Aces enldicaverd itop SWQbe, for
exanpl e, single adm nistration of a peptide consisting of the amno acid
sequence i Rghcaked E . o] : ti;de eSSt t arp acid
sequence | Wéa?édsgécgEgh%Gg fo$§lc%grré§ be addrin' Eiegﬁgét?oﬁﬁgf r%g;n% xture
of these two peptides., I n a case of. adm nisfrating the m xture of _.the two
bept | des,  ETSRONIE it B o1 o SRdTHEeobT T SRECGEF ropeidieorthe

Pr opi oni bact eri um acnes _whi ch antigen protein corresponds to one of the two
pepgi des | Syoresrduediangivee Hexiihityarmatrertptdphedo othahewdn pepti de
is lost, the other peptide can exert the anti-inflanmatory effect. Such a
conposi ti obimadicgntai th ©t Nek Pcetrpordnir e thhe sypporficwpiegitide does
pharmaceutically acceptable) in addition to the materials A and B. The
25vacci ne gpasih fiedn e rlibe HinRbeNh cleNviaidi @R eC@N 31 PEsddue 20t -the

| at er-menti oned effective conponent as the material A or B, and may be used

| d ef fecti ve component as the m my be
The Tatter TkE? FRE R Ar"dhll WERIER B 4108 hOTESE IR duen 17

conbi nati on th vaccine conposition of the prese i nvention_my be or may
ot be. contai Bed S Sehd O 2 MASP cERBESI TS 0BT BF T hd T cUgHEeT niehtifeh. vihen
such material or conposition is not contained in the vaccine conposition of
t hEO pr esenpaphieltt i @n, the conbbaatti onvem tion sichthat éorml of MahBossti on
and the vacci ne conposition of the present invention cannot be recogni zed
as one conmpast tilDmitbdt €an tikigncerpdsserhyn boe Akigénardlcanifieepr ovi ded

as a kit. A person skilled in the art can easily understand this. 15In one
aspect, the &8¢l eld" WM the B QU LG8 Fe .
| In another aspect, the peptide of the present
invention is provided in the form of a peptide
15 composition containing a peptide (e) or (f) below.
(e) the peptide (a) or (b), or a peptide in the form
of a multivalent antigen peptide obtained by binding a
plurality of the peptides (a) or (b) via a linker; and
(f) the peptide (c)' or (d), or a peptide in the form of
20 a multivalent antigen peptide obtained by binding a
plurality of the peptides (c) or (d) via a linker.
“Composition” used herein indicates a substance
containing a plurality of corhponents.

A ratio of mixing individual components is not

25 particularly limited and may be 1: 1 (weight ratio) for



vacci ne conposition. In one enbodi nent, the vaccine conposition of the
present invention contains the peptide of the present invention. |In another
enbodi nenvo 20he4y@eci ne conposi tion of the present invertciragr20ddoseent ai ns
t he pol ynucl eoti de of the present invention. In the present enbodi nent, the
pol ynucl eoti de of the present invention Ps preferably in the form capahl e
of expressing the peptide encoded by the pol ynucl eotide of the present
i nvention, eaﬁdnipéenorerlrrémrabl y 1Br ovioddélE i n 2Bt he §PRIEf am idipessi on
vector to which the - 21 - polynucleotide of the present invention is
operably | imkatinédgetdsity pedtlabovee pthidepepid e @fitibe presefdrabisenti on
or the polynucleotide of the present invention is used as an effective
vacci ne coppenghle s:NaPpRANIIYY i& AL Foienagal ASin T AR08 RAGHEfigen acnes.
The vacci ne of the preSent invention can be used as a prophylactic vacci ne
or a therapeuti.q v | he ainst j.oni_hact eri. nes
" prophyl acgf%@t\}g&?’ﬁété)h%eg lr'%’ re}?ﬁﬁgn{agcé}ggs % 1\}§c|12(:&$1e£a %Eggslﬁg gzc)th o 10
an untreated i ngi vidual in . order. to prevent the_ individual frpom beeirfpg
i nfRct ed WPER tAdgiSs£RIESISTAB G Ofnth ¢ raMETERItA ¢1d REIHEN A5 dB |
i ndi cates a vaccine adm nistered to an individual already infected with a
di sease i nbyr 8&EQt N @ nprpeard e papétd ¢ om dherdkem hef B5 mudtiscalemt as
smal| as possible or to elimnate the i mmunopat hol ogi cal effect of the
di sease. antigeHowplep tidepabdtaivacti ey clitned it #9 i ehf etitrd ver capponent
is well known %y a person skilled in the art. A representative exanple of
the vaccin t prese jhwentionQ: ks . pbLepare i:nj ect whi ch
is either glgféla&?'i%{)n &(ﬁ ?e usgecﬂés/i %éﬂ%ﬂ%@rrg%t i(\%l ;‘/t,}??hgapr\gfalgiccfne 0 dat he
present invention may he e ed.l ppropriate solid formto be sol ved
or suspend§8qHF%Cgo%/rh‘?f%%{‘f)g%yesﬁ?g@t@'o%’: Such preparation may be |
emul sified or may be 25a protein enulsified in a ribosome. WO
204Q/ 149099PCT0P§(91H}(U@2305th622 present ThHBVERTdeH] ve RIGHDSHERt & the
vacci ne conposition of the present invention may be mxed with a dil uent
whi ch i's ppailymaectdctidey eancepginagl ehandeiptidespbt)tide. ickhmhpéesfdbbcti ve
conponent. Preferable exanples of the

the polynucleotide of the present invention include, but

not limited to, a_polynucleotide consisting of a base
seque.nce. indicated by SEQ NO. 2 or 4. The term “base
15 ~sequence” used herein is exchangeable with “nucleic
acid sequence” or “nucleotide sequence”, .and is
indicated as a sequence of deoxyribonucleotides
(abbreviated as A, G, C, and T). The base sequence
indicated by SEQ NO. 2 e_ncodes the peptide consisting
20 of the amino acid sequence indicated by SEQ NO. 1, and
the base sequence indicated by SEQ NO. 4 encodes the
peptide consisting of the amino acid sequence indicated

by SEQ NO. 3.
The polynucleotide of the present invention may be

25 in the form of DNA or RNA. A person skilled in the art



5 diluent include water, physiological saline, dextrose, glycerol, ethanol,
and m xtures thereof. Further, if desired, the vaccine conposition of the
present iwopentiamogry contain a little amount of an assiperiJpgisudsésance
such as a wetting agent or enulsifier a pH buffer. 10 The vaccine
conposi tion of the present invention rmay’ be adm nistered by injection
(including intraderm c one, hypoderm c one, and intranuscul ar one) via
various rot@Bs ¢asily nasaideadi e npedyauetentidant phvagicnapreseatthra, and
intraocular) or may be non-orally 15 adm nistered using a patch (endermc
adm ni str ainvenhtiens bosdt ony sanino acid déquwacce nen fomgpestiibioo Hf t he
present invention nmay be administered orally. In the case of the oral

admi ni stragph gn etptt%d\éa%m BB CYRAS h t Ofh PEntIEnPLeREND 23Q R AR S used
i n conbination vvlt a diluent "such as pharmaceutical - grade nannitol, lacto

se, starch, i ste odipum s te, oCE an gnesi um
car bonat e. r’l”ﬂalgr\? ztc:dn@e co%ggsﬂg dcl e héggqgégnt Sﬁ’véeénl'?éiﬂ thga

adm nistered, orally may be in 25the formof a solution, a susp nS|on
tablet, a Bpwnu&ple\m@@lP/flabeggwe?ﬁzﬁzew%%@s capsbe prpdneeds

sust ai ned rel ease fornul ation, or a powder nedicine. In a case where the
vacci ne cohyiogéniemaloDNAesyjnémiSi,nB@rRieirc.i s provided in a freeze-dried
form the freeze-dried substance may be reconstructed as a 5 suspension
bef ore adm ni st retireherThehreecpnstenat iigrvdstivef ?'xaha‘ndsmral &Ectdr in a

buf fer sol ution. The vacci ne conposition of the present invention
may cont ai Nt pfeor lgymg f f ect f
Exanpl es ?O?Eg‘?e,fl#gat H/le a(ﬁ)j%l}vant b?%%ﬁu%% é%gg?ﬁ% It?'lr%let mh al um num

hydr oxi de, ..al um n phat e, num lum S a al.u beryllium
Sl fate. oMHER TR eRE ot A bR PP IHR BEE T pe eHaf SR 1B - e vt er
type enul sion, I\/Urarryl di pepti de, bacteri al endot oxin, fat X, Bordetella 15
 pdi&t ussi s, iIsCd Yok hmm@gaF QmVeﬁéWr |1§oﬁéi7cl%PF@éSlgadl"mt@lrglt@at e,

| anol ine, lysolecithin, vitamn A sponin, |liposone, |evam sole,

DEAE- dext rwihictil atle qn;dqlryuekoaimﬂe dtsherpesr;enbl@esliinkdachdm]veamforahﬁge

adj uvants are commercially available fromvarious 20 suppliers.

Represent atd yer&¥ayp! e RE At hese adisb@ntBerBehudenaicaitksi NtWalter o ype
adj uvant, -an al um hum hydr oxi de adj uvant, and an adjuvant m xed with these

adj uvants. T%ﬁ@&:"i\é%%d\éh!fgp éﬁcB%lrlﬁ'gt tae(?atr%el%ep@%%li%dﬁ %H‘d@nih' S

al um num

control of a control region such as a promote_r and is

15 ‘ capable of expressing the peptide in a host cell. A

procedure for causing a polynucleotide encoding a target

peptide to be “operably linked” to an exprvession vector

so as to construct a desired vector is well known in the

art. Further, the tech‘nrique of introducing an expression

20 vector into a host cell is also well known in the art.

Accordingly, a person skilled in the art can easily
produce a desired peptide in a host cell.

Use of the peptide of the present invention and the

polynucleotide of the present invention enables inducing

25 immunity to Propionibacterium acnes. That is, the



251 n anot her aspect, the present invention provides a - 24 - vaccine kit.
The vaccine kit of the present invention corresponds to the aforenentioned
vacci ne qﬂgggﬁwt‘gg and may contain the peptide of thepg?§§5ﬁimé@M§ntlon
or the polynucleotide of the present invention as an ective vacci ne
conponent, and may further contain a coABonent of the aforenentioned
vacci ne conposition. I n one enbodi nent, the vaccine kit of the
present i npeiice om)ﬁlttaimSpfheep&pﬁhdemﬁotrheapde&ém polsgpe pendel nfanot her
enbodi nent, the vaccine kit of the present 10i nvention contains the

pol ynucl eoide plrelke tPr e86Bh thONENELAN. skRvihea Br asent i €880 R st t he
pol ynucl eoti de of the present invention is preferably in the form capabl e

o SxPr eSSl FEBLL 08,0 IS Y ADERRLNDAS, 0Ll d i pre

i nvention, 1M or & pre era expressi on
vector to which the pol nucleotlde of t esen i nve per ably
| i nked. \M} p‘ PheP f e kll’fl"’eﬁlstéﬁ%eﬁlﬁgn ‘ﬂh%. Eé’t §1%C1?fa‘bq%§§e ‘chﬁhﬁl ng a
container (e.g. bottle, plate, tube, and dish) 20 containing therein a
speBific mpresent Thaikeéntpenferamabhes di svddehegf or insradenmiei dual

p pe ¥y

materials. The term"includes (including)"” used in the aspect of the kit in

the preseninghesimhiatdbnon i(edgcat eactwat aafel er igimipglegont died i fioany one
of individual containers 25constituting the kit. Further, the kit of the

present g%pﬂ&&ﬂ@gg?gﬁﬁ%%P%Qg}gQGZBOS - 25 - |nvent|on may be a package

in which a rality o rent conpositions are contained. The form of

t he corrpos |on be as above, and if the conposition is in the formof a
sol ution, @ (,Colrﬁ)%]m tion may be 5 contained in a container. The kit of
the present invention may be deS|gned such that materials A and B are nixed
and included in & sY"h@Pénéorﬂ aitlee Hrefent nEnyeELiPA risspactiakcine.
containers. The "directions" may be witten on a paper or other kind of a
meHdum or mmminst Propionibacterium acnes, and contains the

aforementioned peptidé, the aforementioned peptide
composition, or the aforementioned polynucleotide as an
effective component. The term “vaccine” used herein
indicates a vaccine which is used for hnnn;notherapy

15 (vaccine therapy) and which }induceé an immune
response specific to the peptide of the present invention.

The vaccine of the present invention may be

provided in the form of a vaccine composition or in the

form of a \}accine kit. Herein, “a vaccine composition

20 containing an effective component” and “a vaccine kit
containing an effective component” are generically

[

referred to as a vaccine containing an effective
~component”. “Kit” indicates a form in which individual

components are contained in different substances such

25 that at least one component 1is contained in one



10 be printed out. Alternatively, the "directions" my be in the formof a
magneti c tape or an electronic nmedium such as a conputer-readable disc or

t ape and woGDxIR@M99Further, the kit of the present invertiraroraye23esc| ude a
contai ner containing a diluent, a sol venb a 15 cleaning liquid, or other
reagent. Further, the kit of the present1 invention may include bef or ehand
an instrunment necessary for prevention/treatnent of acne caused by

i nfection wuls Rogiconidadt ettigm akdet. is contained imseagfotwervaccine
of the present invention as 20 above enables efficiently preventing/
treating i siulastahicen( dtre)vaacsed bym pbeitican antd thropyaaccbaet &itum

acnes. That is, a nethod for treating or preventing
i nflammat i mlp%e@ep&yﬂgﬁoph%f bact eri um acnes, -25including the step of
adm nistering to an individual a - 26 - vaccine cont a| ning a

t herapeutically Fltlf fééelté%?a?rmgﬂt o{e thpggh}ggsg) Ehgfsgg% i.nvention or

a therapeutically’e [ ¢e’ amount -0 nuc & pre ent
|nvent|on is al so enconpassed in the present |nvent|on 5. The term

"t her apeut SE $ A BEFetRi ﬁfbd‘ﬁt@ QE I8 H& SOMRRR E RLEsCERBL HTRLY of
pepti de or polynucl eotide which anmobunt enabl es the peptide or the

pol ynucl eotisde whekerso 4 hdelsithed comepapeeanits efteconmidereshyd actne
effect. The therapeutically effective amount may differ 10 dependi ng on

the age, theibeighte”antl obhepobeaidh erngithé prfs rok xaimiplei, vadyahgle which
the vaccine is adn ni stered, on the condition of an |nflarmat|on to be

treated, aew@t@n@%teeﬁt%fmqﬁg %%k?&lﬁlrhé £3589 P AORIUS

adm ni stration, one exanple adm ni stration o cine fmade in

such a manner that f the i de g of the

~ pol ynucl eoffdé& psellng?l 'ﬁﬁ ainscesu‘g%ﬁtt@élnll gortﬁ '%r§t$alalrb(#l %Drf"‘%r der to
i nduce an i mmune response sufficient for anti-inf I anmation, the vacci ne may

bel@0 adniRsResemPagan s Tdrakoe a8 TaANIpERatiQmIof Ithe Hac ele,

adm nistration is nmade at a predeterm ned interval. Anot her

exanpl e i sods tha | pmeseint airresatddna magei be,cdotraiexagmpley xsimglef MAP

based on the 25peptide consisting of the am no acid sequence indicated -

27 - by SEQdRiniserdtidiP @ﬁ%@go@ﬁttdt@ P8Rk 9eiceNSF St @t Rfiddeadmno acid
sequence i ndi cated by SEQ weight ratio is 1: 1), admnistration may

be made vigchypoger Wﬁdh@h“t‘%h' 8y SE&NL2 WY JaptidO%o0WGting

of the amino acid sequence indicated by SEQ NO. 3, or
15 may be administration of a mixture of these two
peptides. In a case of administrating the mixture t)f the
two peptides, even if an amino acid sequence of an
antigen protein of Propionibacterium acnes which
antigen protein correspo_nds to one of the two peptides is
20 mutated and the anti-inflammatory effect of the one
peptide is lost, the other peptide can exvert the anti-
inflammatory effect. Such a composition may contetin
other component (e.g. support which is pharmaceutically
acceptable) in addition to the materials A and B. The

25 vaccine composition of the present invention contains a



5 of each peptide per one shot is admnistered in the formof a

physi ol ogi cal saline solution five tines or so at an interval of 3-5 days.
I n a casewohomdpoywstrati on via a patch, one dose nmay becsmetdii/oées nunmber
of dose may be reduced, and 10an indivigﬁal can treat hinsel f/ herself using
t he patch. The term "indi vi dual™“tsed herein indicates individual
humans and mammal s ot her than humans (such as rats, mce, rabbits, pigs,
cattle, andah®nk@ed)tionedi ebeativsThemppesertt iawdits onageairded an

ant'i body whi ch specifically. recognizes any of the peptides of the present

i nvention. Blhaindsmayp bet tboeyd afohke qar asseal iinvewntrhbinceariospecifiical |y
bind to any of the peptides. In one enbodi nent, the anti body of the present
invention p$nd Rh8fteraRl Yo ANo BRErbedyn PisGhi HhNdent ehellather PEREEdE
consisting of the amno acid sequence indicated by SEQNO 1 or 3 or (2) a
mul tival en nt i i de_sy esi - he P.progess fr t he peptide
consi st ngh(’)l% thrgl%gﬁ%qggﬁacﬁé sg%l%encég?rln§¥ggpleo byt EQGDZ%Nd‘lS%rHor 1. 28
- The t%r,m "anti body!’ used herein indicates an i nogl obul i n (1 gA,

| gD | gE, FEEPEGAtIGRd Wabhf rBRREhRE tFRFERPSIHCD' PF ilbgymdtic SHt Fe
fragment). Exanples of the antibody include, but not Iimted to, 5

pol ycl onal immMeindadinesn ayohbecbonaragnnplbobiees o ndiaiglesd dimith earvtad doidies, and
antiidiotype antibodi es. The anti body of the present invention may
be producedoly pagieidad il | throwpieséhe figkv@ddtQowhi chwhhien pr esyH
invention pertains. For exanple, the 10 antibody can be obtai ned by

admi ni st er bged Py PEAt i@ o 4 fiEobr §8° Mot RUARTAARHO A Lyl 1 badye of 2
oduc

manmal and causi ng an i mrurie response so that an anti body is pr ed in

the living body. The antibody obtained in thi,s case is nerally a

bl yol onal SRR PBSIYTO R o5t GLIGHEN t aHEF BOdy© Ban B B HILAH o, af
conventional and publicly_ known hybridoma technique etc. using the peptide
ofl@he pres&fthinvamtieghal Al taF natcioraiRe sithenmond&ihnalthent | FEBCidEh be
produced by application of a reconbi nant DNA techni que or chemi cal '

synt hesi s. coXipdsdtodnt heofant thhedy prfe sdm t pr e merdn tiowent icam eoabl dse easi |l y
purifying the peptide of the present invention. For exanple, by subjecting

the peptideeebgdiedd ase€ndnkn¥emt bR iexPhessad EAnd ‘tf@'éné'éh’i'gafs@%dﬁec" or

of the present Tnvention or the transformant of the present 25invention to

affinity pi"lrliftihceatj‘ﬁpt’uséﬂQitggnanlsgb%qyoﬂfded as a kit. A person
skilled in the art can easily unders£and this.

15 In one aspect, the present invention provides a
vaccine composition. In one embodiment, the vaccine
composition of the present invention contains the
peptide'of the present invention. In a'nother_embovdiment,
the vaccine composition of the present invention

20 contains the polynucleotide of the present invention. In
the present embodiment, the polynucleotide of the
present invention is preferably in the form capable of
expressing the peptide encoded by the polynucleotide of

the present invention, and is more preferably provided in

25 the form of an expression vector to which the



- 29 - the present invention, it is possible to efficiently collect the

pepti de. The anti body of the present invention nay be any
~anti body we 2bomgo@s the anti body specifically binds to perukmipegsiie of
the present invention, and should not be limted in terns of the kinds of

i ndi vi dual inmmunogloblins (I1gA 1gDb, 19 }'IgG, or 1gM, a nethod for
preparing a chinmeric antibody, a nethod for preparing a peptide antigen
etc. whi chpalgnspeksdticks | widesbei bodeisento inye ptiesentissped giahty on.
Therefore, it should be noted that an anti body obtained by a nethod ot her
than the abnvkedet Aodsdescalilsederxoopassetei pdheidy esénthéenypardsemt

[ Met hod for determ ning effectiveness of vaccine] 15 A nethod of the
present i nygpkARokholo detsy %@lﬁgu%fl_%%%ldéea?sﬁhéf pRe%RG 164} IBH

Pr opi oni bacteriumacnes is only required to include a detection step of
detecting [ pal I encodin -above .pepti de exists or not
in a sanpl gg‘%??&c?&d%ﬂ%ﬁégﬁ‘{ﬁd%&ggﬂg%o%?/%péﬂg%nsteﬁgt ng&)tell cllﬂ%r%y
limted in terns of other specific, steps and instrunments and devices to be
used. vaceing aged iteFd o gt ibaef ebti Bk a51288i ng the peptide is
detected in the detection step, it can be determ ned that adm nistration of
the vacci ne of thhe Biccinmesafttha pircissirehtinsupptessi camofbenfisadhat i on
caused by Propioni bacterium acnes. Specifically, when the pol ynucl eoti de
encodi ng the akovprp@iylieciic debediet ior i @ deheraipwdtidat ddein@cci ne
of the present invention 5is likely to be effective agai nst

Pr opi oni ba I T ] f e | I | eoti de
encodi ng t%g%ﬁg%ﬁ gg-%ﬁ):lon%ltb%%tr:?f}c%l; ar é}gglsmoi';}elg rc‘ie':g%d eg)artr%tﬁég?%ﬁgwnet hod
may be detection Qy PCR lification or detection by determ ning a base.
10” sequency S5 I POH SHARET 11y M SR FF Hi gy 4161 DESBILBIRENE OF the PCR
product, it is possible to determ ne nore accurately whether a vaccination
ef¥@ct canabe ewbtreatsd nomdiyighhel tHe vadeioatatitsh epPregendan thee exerted
or not may be determ ned al so depending on 15 whether a PCR fragnment is
gener at ed omdhoidhplafpbnf icaingninfectedanpth, a rlidecase. Wieeetar iir agnent
wth a desired length is generated by anplification. using a specific
primer for«gapkhbenect heaabore” Pl yodciipotéde (haidatase e diffe result

of PCR 20 detection is positive), it is highly possible that the test

*pol ymucl eoPaBrALEE LA B PhCTMRAEHI T SFRRTaL B RtReh GPHC

hi ghly expect ed. the other hand, in a case where a fragnen
anty pacl;seaseoln order to ?mprove the 1n ecteion orgma{{e the

15 infection as srhall as possible or to eliminate the
immunopathological effect of the disease.

How to prepare a vaccine containing an effective

component is well known by a person skilled in the art.

A representative example of the_vaccine of the present

20 invention is prepared as an injectable which is either a

solution or a suspension. Alternatively, the vaccine of

the present invention may be prepared in an appropriate

solid form to be solved or suspended in a solution before

injection. Such preparation may be emulsified or may be

25 a protein emulsified in a ribosome.



25w th a desired length is not generated (in a case where - 31 - the
result of PCR detection is negative), it is determ ned that the vaccination

ef fect | sweupaCiseol ittle. Before PCR anplification, PrepirQpsdiaséss um
acnes that can be contained in a sanple collected fromthe test subject

5may be grown by culturing the sanple.~22- A method for deternining

whet her the vaccine of the present invention agai nst Propionibacterium
acnes is to be u¥dr effaotivmy wm medendyodetleetvagcihet htempopatidnl
sequence of 16S rDNA of Propionibacteriumacnes 10 in a sanple collected
froma livofigthedypexsehs @hvieaitiolet Acdy oibeof mikeldhewithe gpadilieénsequence
of 16S rDNA exists or not nmay be detection by PCR anplification and

i %%e{@n_@h&qxﬁa%ﬁﬂi%%q na_%c%fptaa@@a%adwgtcomgatib e
determ nation may indicate that the 15 infllammation of the tesSt subject is
derived from,Propi onibacteri.um acnes. Thi be.a basis_for usi t he
Vacei ne. | WtH SRR L ¢ D AR end o Pl ear DOf SRR uE P slich as
mce in |ater-nmentioned Exanpl es, 20 whose_abdom nal m dline was

i nt?ader ni 8alvgnitnj deebadgi t Wapedpi orlbSde&e BieRhchediicr h $EBHEOEEmi ned
bacterial cell concentration or nore to cause inflammtion of

Pr opi oni baglgceuml acreegh anand, a amtdhothiorupe eparhege v hie Fadetheanj naff, are
al so enconpassed i n 25t hepresentinvention. | nthenodel animal, - 32 -

i nfl ammati gr Qe oph v Raei Bkl HBNRHBRItiSn C6 £ Prie e P i tid ent
manner than a conventional nethod for creating inflanmmation. A

rug is 5 BBte RATEIT LT HATEC AP AP, BT ol AR ARS B AR cacne

Consequently, .in devel opi.ng a vaccine, there_has been constructed so far no
assured deBHGH Mt i ShETUmasH B ar Batisn fcte a0HE RFT BGHSF- t he vacei ne

in vivo. The nmethod for determ ning effectiveness of the vaccine, 10 the
mod@l ani mal, anfhehevaechnd fcomprasgidi ¢ ng athd hwdereanaintali ngan ben
~preferably used in devel oping a vaccine agai nst Propioni bacterium acnes.
The fol |l owmgyekel aidwmiaibodrednbs dhjtkeiphesantludyegt inbraderdhéc detail,
with reference to Exanples. It
one, hypodermic one, and intramuscular one) via various
routes (e.g. nasal cavity, mucosa, oral, intravaginal,
urethra, and intraocular) or may be non-orally
15 .  administered using a patch (endermic administration), a
suppository etc.

The vaccine composition of the present invention
may be administered orally. In the case of the oral
adminiétration, the vaccine composition of the present

20 invention is used in combination with a diluent such as
pharmaceutical-grade mannitol, lactose, starch,
magnesium stearate, sodium saccharate, cellulose, and
magnesium carbonate. The vaccine composition of the

present invention when administered orally may be in

25 the form of a solution, a suspension, a tablet, a pill, a



15 shoul d be noted that the present inventionis not limted to the
Exanpl es bel ow and may be nodified in terns of its details. The present
i nvent i onyj toldom ted to the description of the enbogj , but
may be alr\?]te)r%gg%f)‘?/&g skilled person within the scope of ?Egﬁg%ﬁé@?ﬁ An
enbodi nent based on a proper conbi nat i o830f techni cal neans disclosed in
different enbodinents is enconpassed in the technical scope of the present
i nvention. cApsuhe, docewsitasnsd edeleashe fopseidatmnonoar @ i mowrdgeor at ed by
reference. 25[Exanples] - 33 - [Exanple 1. Culture of P. acnesi
Strai ns of nPPedpediné bdet er icisacnkRe rehehei nakiceh eabbimayicietbasot Rhécnes”)
(ATCC6919) were purchased from Rl KEN Bi oResource Center (JCM cat al ogue No.
5 6425). ThG Sl N5 Rintith AW RSty AFNLSRIR CHliblr ed-agequtng to
culture condition information fromthe center. Specifically, in an
anaer obi c gl ove pﬁqx he stbraritns of the P..acnes were susge ded in 100nl of
a GAM cul t LFeCRET IS ¢ neR U AR €8 b W ppbT shicc SToUREFSha @St ) and
cul tured anaerobically using a vial .at 37C for_three days. [Exanple 2:
Cawdi ng i nBMeEdReRSEan hffogenad BinistaslsenskT Ry eronsed T tioni iy
bacterial cells of P. acnes were put in a 15 deaerated physi ol ogi cal
‘sal i ne whi peefeepibly aaramneérobitcicendivffer solptépare a suspension with
t he nunber of the living bacterial cells of P. acnes of 5x107 cells/ m, Ix
108 cells/ nm, oThe x1&8ctgk! o hlpositeoANIAT AP FPAFEHItONNWRS KRRt by
- spraying a nitrogen gas. 20 The nunber of the living bacterial cells of P.
acnes was u :nas : S t t vakue of
0.98-1. 02 g‘?%s%ﬁ%ﬁ%ﬁ&%d%ﬁ%@& rop%%@@n@?%?%%?f@gﬁg};@%% §§<108 -
cells/m, wth reference, to Nop-patgnt Litgrature: nstad S et al.,
25Phot ochehP ePRBLSII . Eats Mbobeof Sh e G5 tTe sadi Uvant Ingdiident ¢ he
Lﬁgar ed suspension of P. acnes was intradermcally injected into shaven
m nal Rt | mext Abaittedr t tons, alumbarugor durdpexidens,akwidinwot dor sal
ortions, and auricles of male Balb/c mce (9-10 weeks
phosphate, aluminum potassium sulfate (alum),

p
a
p

beryllium sulfate, silica, kaoline, carbon, water-in-oil
type emulsion, oil-in-water type emulsion, Muramyl
dipeptide, Dbacterial endotoxin, fat X, Bordetella

15 pertussis, Corynebacterium parvum, polyribohucleotide,
sodium alginate, lanoline, lysolecithin, vitamin A,
spoﬁin, liposome, levamisole, DEAE-dextran, block
copolymer, and other synthesized adjuvant. These
- adjuvants are commercially available from various

20 suppliers. Representative examples of these adjuvants
include an bil—in—water type adjuvant, an aluminum
hydroxide adjuvant, and an adjuvant mi‘xed"with these
adjuvants. An adjuvant which is permitted to be applied
to humans is aluminum hydroxide.

25 In another aspect, the present invention provides a



5 o0ld). The inflammatory areas (major axis x mnor axis: m2) at individual
portions to which the suspension was injected intraderm cally were neasured
at predetworrnedodobnes. Each group consisted of five indcvijdeml/seds a
result, in a group to which the suspenséén of 10 P. acnes whose bacteri al
cell concentration was 5x 108 cells/nml” ®asS injected, inflanmation was
apparently confirnmed. Fig. 1 is a graph showing the result of inflanmtory
areas at ivnareidgalkijortTlaas V@efs,@r%d%std@fs Hie eP e R hj ERVESHTIOAS
illustrated in Fig. 1, 15 inflammtion was observed in individual portions
to which thersespensd sntoash é nafadenne nal d 1y eidnjvest eich e analnt e si tifdranmat ory
area was largest at an intradermc portion of the abdom nal mdline. That
is, when Cay$l BHalyNAted 1A CtH &f b apied £0Bf ofh &1 fBe sk mitr QLM G olnNjACt i ON

20 into the abdoninal mdline was nost effective. Inflammation at the
auricle he_m t o] rv | O L Q- is.a graph
show ng }Aﬁéh%esﬂwgﬁf‘i%ﬁﬁ% an%’?rat g?? a?’gg%;gt’ﬁt hg%a‘i)é:og‘llonél %Sdl g?\le at

i ndi vidual tjnmes after the suspension was 2bintraderm cally injected into
of X he abd®ohckdlVRi YRCFENE COIMPORENL, | LG &Y | ﬁ%@rz%/OPﬁéln a
inflammatory area at the abdomi nal mdline was |argest 5 days after the

i nj ecti on obpnFpoactes ofl theoaforemamtianed vacchoegecompotsdtiiich the 5
suspensi ons of P. acnes whose bacterial cell concentrations were 5x107
cells/mM and 1 XH& el esdbbdingspectivel yacoehe ikijteofethenpriesflratmmati on
coul'd be caused at any portions and at any tinmes. [Exanple 3: Preparation
of pepti dej o] Loh: ywas t] I St of , t he
~am no aci Sﬂ%‘é‘%gﬁ%’g }eﬁg{tggﬁqeége(bqﬁe \é%%ﬁﬁb&@logrﬂt?ﬁebggs g{tséflt"llggg%%%'i ch was
a peptide consisting of the .am no, acj,d sequence indi cated by SE . 3 was
di ssol ved ﬁﬁ ﬁﬁfsﬁ%‘%%g?%?ogém%%t(p %ﬁuggc?cﬁ?ea%ﬂtka&t 1 ?’hgfﬁgg i cal
Co., Ltd.) to prepare 800 pg/m of a peptide solution, As

Cdfbar at i Vi1 BB Bs, CeRéReNRer Eh s PepB algiodhdRasoh pBSt i BEesent
corresponding to 10th-26th amino acid residues in a nenbrane protein of 20
Pr opi oni baxtee htitoacnes hwhi ch tdonsi stpredenhe ane mbadivhesetuencéhe '
regi stered i n Genbank/ EMBL/ DDBJ accessi on No. AAT81852, and PepC whi ch was
a peptide gglyAsRARGtHE et @ f14blh-JaS4 dnaminoeadidnr €81 §eFeird A ymamDr ane
protein of  Propionibacteriumacnes which .

the form capable of expressing the peptide encoded by
thevpolynucleotide of the present invention, and is more .
15 preferably prox}ided in the form of an expression vector
to which the polynucleotide of the present invention is
operably linked.
The term “kit” used herein indicates a package
including a container (e.g. bottle, plate, tube, and dish)
20 containing therein a specific material. The kit preferably
has directions for using individual materials. The term
“includes (including)” used in the aspect of the kit in the
present specification indicates that a material is
contained in any one of individual containers

25 constituting the kit. Further, the kit of the present



25consi sts of the am no acid sequence registered in WO

2011/ 149099PCT/ JP20111062305 - 36 - Cenbank/ EMBL/ DDBJ accessi on No.
YP_055518woBablmaodoshows i nfornmation on the am no acid segyuerae062305

i ndi vi dual peptides. The sequences used_as the Conparative Exanples were
am no aci d sequences which 5 may be si ggn'g candi dates for antigens in
produci ng anti bodies, i.e. am no acid sequences which are_ abundant in

hydr ophi I | Ensginidoaci Bxaund ehér gpeckange wae Wélisdt e@ fPbaTakitio aéid
sequences wWith a turn structure. Further, the proteins consisting of the
amno 10 ddéffkrsaguencaspoadtsdesechien tbeataliawsl acthesiformosf arlee
proteins supposed to be expressed as a result of genone anal ysis descri bed

i n Non- pat @Btmgiotsqmﬁr%léyab%veas 1obdakl eahld Repthdecbapo ARIHR a§id
sequences S E Q NO. AccessionNo. of derivedprotein PepA 90A1QEKYGDDRERAGLO03
1 . AATB4059, (he form of a solution, the composition ‘may be
5 contained in a container. The kit of the present
invention may be designed such that materials A and B
aré mixed and included in a single container or are
included in respective containers. The “directions” may
be written on a paper or other kind of a medium or may
10 be printed out. Alternatively, the “directions” may be in
the form of a magnetic tape or an electronic medium
such és a computer-readable disc or tape and a CD-
ROM. Further, the kit of the present invention ‘may
include a container containing a diluent, a solvent, a
15 cleaning liquid, or other reagent. Further, the kit of the
present invention may include before'hand‘ ah ins.trument
necessary for prevention/treatment of acne caused by
infection with Propionibacterium acnes.
Use of the vaccine of the present invention as
20 above enables efficiently prevénting/treating
inflammation (acne) caused by . infection  with
Propionibacterium acnes.
That is, a method for treating or preventing
inflammation caused by Propionibacterium acnes,

25 including the step of administering to an individual a



PepB | OGRKPDTNI CRSWHRKAS R26 11 AAT81852 PepC | as| DQVREYRFI RDDDDD
EDPGEDGQ 66 12 YP_055518 PepD 2601CDADKDNPTY(KV222 3 YP 056445 _ - 37 -
[ Exanpl e WO 20nvi4909af | ammat ory ef fect of peptide PepA agacmgb2ainbéaesmat i on
caused by P. acnes] In Exanple 2, the area of the inflammation
caused by P. acnes was | argest when 5 ‘cig?s' had passed from 5 intradermc
i njection of 50p1 of P. acnes (5x108 cell s[n1? into the abdom nal mdline.
Accor di ngl yaadi@ermentainbngatotp csrensicallyngifie dtisle paprdwes eére
det erm ned under the same conditions, i.e. by intradermcally injecting
50pl of P. thengepgtxikO®f the present invention or a therapeutically
effective amount of the polynucleotide of the.present
invention, is also encompassed in the present invention.

S ~ The term “therapeutically effective amount” used
herein indicates the amount of peptide or polynucleotide
which amount enables the peptide or the polynucleotide
to exert a desired therapeutic effect or prophylactic
effect. The therapeutically effective amount may differ

10 depending on the age, the weight, and other health
conditions of an individual to which the vaccine is
administered, on the condition of an inflammation to be
treated, and on a method of administration. In a case of
subcutaneous administration, one example may be

15 administration of a vaccine made in such a manner that
5-10 npg of the peptide per kg weight or 10-50ug of the
polynucleotide per kg weight is supplied in one
administration. In order to induce an immune response
sufficient for anti-inflammation, the vaccine may be

20 administered two times or more to an individual. In this
case, administration 1is made at a predetermined
interval.

Another example is as follows: in a case of a

vaccine containing a mixture of MAP based on the

25 peptide consisting of the amino acid sequence indicated



10 cells/m) into the abdom nal mdline and neasuring the inflamuatory area
(nmmR) 5 days after the injection. Fig. 3 illustrates the procedure for
exani ni ngwvohelianbisei nfl ammatory effect. Fig. 3 is a drawrcmgpaniesmés cal |y
illustrating the 15 procedure for exam.ping the anti-inflamuatory effect.
As illustrated in Fig. 3, PepA (40- pg/58 17 one i ndi vi dual ) was

i ntraderm cal I%Evacci nated into dorsal portions of nmale Balb/c mce (7

weeks ol d &Y thEQiN&. VacrdaMOk Sasedapnigdheayse pide CORS1IPRIREL | on of
living bacterial 20 cells of P. acnes (Day "0" in Fig. 3), 11 days before
t he injectiodn tayahiinon &¢igd 3pgquwmcéd daydidrefed e iyheSiERecNiOon 8 Day
"14" in Fig. 3), i.e. three tinmes in total. Then, P. acnes was

i ntraderm qaﬂéigﬂmj@ﬁ@d ikntio tihe akdarhAskrattihnesa9f vdhemr g€, vaad the
i nfl.anmat ory 25areas were neasured 5 days after the injection (Day "23" -

38 - in Fig, 'S Si.st e 0 m As ra i npl es,
t here vvere%p}’ré%)greggﬁgc glrrg]u%g(:tgg%m@e %‘58&1/(1?%#?&%%1\%% ﬁg%{{pge%i g\/\gsol-:ﬁl(g

adnini stered and_a group of mce to ich PepB or, PepC was a m'r}i stered

5i n3t ead oP!PEBAD AP BIadeE WS FROIcIRA mmsrréfrc}r%ﬁﬁst i€t PARy
These results are shown in Fig. 4. Fig. 4 is a graph show ng the
result of tHeaamhysidglagiestlosylentesoloftiPapAivastimegsoratsed ath eRg. 4,
the group to which PepA was adninistered exhibited a 10 statistically

si gni fi canthyetredlcetl 3-1F lday@t ory area (P=0.00865 (P<0.01)), conpared with
the control group to which PBS was adm ni stered. That is, PepA

statistical |y, si gni bl cantd vorrhibh i e gkl iaf lARLORY Gheecto ggal nst

the inflammati on cause acnes. In 15 the cas the group to which

PepB was adni ni stered, .P= I n_the, caseof, the group to i.ch PepC was

dni ni o er SavpD. fe88l ki BiEPERS Sfere Storavomd e ok PR o 1y,

and so it was .considered that PepB and PﬁpC do not exhibit the

ant?P- i nf | amradsdividarabeamdaeadt hipes ¢ H/lhemse o cag b opaiclucnes.

The above results show that the conposition containing the peptide PepAis

effective as a vddod netagal nstirRdiacteal” i . aseah abregeiacciinedicates

[ Example 5: Anti-inflammatory effect of peptides PepA 25and PepD agai nst

i nflammati 9AdGaugedbyhBmasd®Shnd mammals other than humans
(such as rats, mice, rabbits, pigs, cattle, and monkeys).
[Antibody]

15 The present invention provides an antibody which
specifically recognizes any of the peptides of the present
invention. That is, an antibody of the present invention
can specifically bind to any of the peptides. In one
embodiment, the antibody of -.the present invention is

20 preferably an antibody which binds to (1) the peptide
consisting of the amino acid sequence indicated by SEQ
NO. 1 or 3 or (2) a multivalent antigen peptide
synthesized by the MAP process from the peptide

consisting of the amino acid sequence indicated by SEQ"

25 NO. 1 or 3.



- 39 - Theanti-inflanmat oryeffectsof individual peptides were exam ned
using an inflammation causi ng system under the sane conditions as in
Exanpl e 4wexogpisodohat t he peptides to be adm ni stered tecmyemiboiséore
injection of P. acnes were changed fronégepA, PepB, and PepC to PepA and
PepD. The results are shown in Fig. S~ B Fig. 5is a graph show ng the
results of the anti-inflammatory effects of PepA and PepD.. As shown in Fig.
10 5, the group ThewhterPepAmEd @i ni‘éﬁ@ﬁied%é*oé?ﬁl@i t éBd4catssi seirkal |y
significantly reduced i nflammtory area (P=0.0012 (P<0.01)), conpared with
t he controlmgnowupo ghobhilch PEBZAvas Igih nilger edgGas IgM he aredul F adf
Exanple 4. Further, the group to which PepD was adm ni stered 15 exhibited a

statisticafddgsidantsi eRRlrles T edt|aash) ) nfffagg%éﬁrty i ga KE=9rQ8k{entf<0. %)e) ,

conpared with the control group to which was adm ni st er ed.

above 1 esupls, shwst Naf {ihe GOIMeYAL 0 EPNLAl NG, ! S PeRL e Pepd, or PepD
vaccl ne agal nst . acnes, 1.e. an a ne.

1s effectivé as a cne vaccl

D ERS o Shi2hr s B R RS T LdGrdoct
an 25acne patient was cultured anaerobically on a GAMflat - 40 -
chain antibodies, and antiidiotype antibodies.

The antibody of the present invention may be
produced by a method well known in the field to which
the present invention pertains. For example,b the

10 antibody can be obtained by administering the peptide of
the present invention to a living body of a mammal and
causing an immune response so that an antibody is
produced in the living body. The antibody obtained in
this case is generally a polyclonal antibody. A

15 monoclonal antibody can be produced by a conventional
and publicly known hybridoma technique étc. using the
peptide of the present invention. Alternatively, the
mohoclonal'antibody can be produced by application of a
recombinant DNA technique or chemical synthesis.

20 Use of the antibody of the present invention
enables easily purifying the peptide of the present
invention. For example, by subjecting the peptide of the
present invention expresséd in a cell using thé vector of

the present invention or the transformant of the present

25 invention to affinity purification using the antibody of



pl ate agar nmedium at 37C, and a part of the bacterial cells was collected.
The coll ected bacterial cells were transferred to a GAMfl at pl ate agar
medi um anwlocuirp@d anaer obically so that a single col orgTesbogseduced.
Bacterial cells fromthe single colony 1)é\gre col | ected, and suspended in a
20mMM NaOH aqueous sol ution. The suspensfon was heated at 94C for 3 mn, the
bacterial cells were |ysed, and 165 rDNA was extracted. Using the extracted
165 rDNA, BhBapsess sedbetdetiom 165 DN 991k ke toaefbiqigntdy collgeh which
the patient was infected was determ ned. The base sequence was determ ned
W th respethet pepadteof three sets of bacterial cells collected fromthree
acne patients, respectively. 15[ Determ nati on of base sequence of 165 r DNA]

The extracted 16BhDih¥@sodsedfashe peerledi iBNAnHWA Nelay a5eaapfy Ner,
there were used priner 9F (forward primer): 5'-GTTTGATCCTG(‘3£IICA—3' ( SEQ NO.

5) and priger,. (rev pL | o Dz A -3 EQ NO
6). PCR carg?lltégggﬁ %gr252%13%%?25eofé%&%@%lxg%:%ﬁ[%mgﬁg%of@ step
at 94C for 30 sec,. . stefp t 55C for 60 sec,.and a step at . 72C for 60 sec.
Thed PCR wabhea Pt d6010 Tbf Dmp HERE BRI BRN P81 yABEa S ¢ HAfluPe (Red by
Applied 25Bi osystens). After the reaction, a PCR product was -41 -
purified. Buhstedently, ateymise seduenther eaddiinghs wasotar dinativdgtuaki ng t he
purified PCR product. A product obtained in the cycle sequence reaction was
purified, smpphiredglebaim ARIgRR BWD3 10 Berigit ¢ oAndgWrgr a Sysdtdio d5for

(manuf actured by Applied Biosystens), and a base sequence was determ ned

using ana&g%%%feif&agggiv S BiREd . o AREHBHYT 58nggg%?idg,fwep%gﬁﬁegwnce

reaction re-t e prinmer 9F and priner

GTATTACCGCGCECT GG 3. (SE . 7).. Th | 1 j
consi st ed BFPH Ey(ﬁréglg%&%gghs‘?’bffﬁge%gggs§F8bH§tsaqg§g %%lprrﬁg%tgeg?l a step

at 50C for 5 sec, and a step_at 60C for 4 mn. [Result of_ determ ning base
sdfience] the Pesanbrspecehigiating -t Ad eeekoreqiéntbBoulsl shews@tesht in
each of three separated bacterial strains that were established, derived
from pati ethat(pati@ntilody nsbtlald)edt by basmeeyodneghodr 1i8SanDihat an
anplified part (SEQ NO. 16) had the sanme sequence as that of the

correspondhhgRasenselURIE e ikN ATEE6 R coRpalysd Gh Pthacneselsehiz NO. 8).
Fig. 6 shows the result with respect to the patient strain 1. Accordingly,
the three 580 bqtigﬂ bacterial cells derived fromthe patients were
identifiedas acnes. [ Exanple 7: Anti-inflammatory effect of

pepti de Peﬁﬁethod for determining effectiveness of vaccine]

15 A method of the present inventioh for determining
effectiveness of a vaccine against Propionibacterium
acnes is only required to include a detection step of
detecting whether a polynucleotide encoding the above
peptide exists or not in a sample collected from a living

20 body, and is not particularly limited in terms of other
specific steps and instruments and devices to be used.

In a case where a polynucleotide encoding the
peptide 1is detected in the detection step, it can be
determined that administration of the vaccine of the

25 present invention to a test subject is highly likely to



25agai nst i nflammuati on caused by P. acnes derived from WO

2011/ 149099PCT/ JP20111062305 - 42 - patient] . The anti-inflamuatory.
ef fect ofwBepA/ma®oexam ned by the same procedure as i nprErgrpligo&sexcept
that bacterial cells of P. acnes to be égj ected into mce were 5 the
acne-patient-derived bacterial cells of“°P.” acnes which were isolated in
Example 6. The result is shown in Fig. 7. ) Fig. 7 is a graph show ng
t he resul t repultimnediinicdrt pumpeesisagn fotlé?fliammammomau@qngm 10
the patient strains 1-3 (P 1-P. acnes to P3-P. acnes) to the abdomi nal

m dl i nes oPrwipde raich ce&siurinng isndh asuat oBp eridasablfy ,t hewihea 5 ddys after
the injection. As shown in Fig. 7, the group to which PepA was adm ni stered

showed P=05,049% (Fdb Qe WrdodeaREEhe 4D dvE IHEpPALL SY dRitedite dl, iP=0. 0476
(P<0.05) with"respect to the patient strain 2,7 and P=0.0237 (P<0.05) with

espect Lol NEePELENNc T [BUD PncCUIALSE Yhi Mifepeoubnal iguayn g whi o

PBS was adm ni stered 1 nhstea S, nrstration

enabled 20 statistically signjficant]y reducing infl ammatory area with
respect tolf rljlgéﬂ}/otrp e e43rtre fe %ﬁ?r%m%nﬂgwrﬁrsugageg%@-t hat
PepA is wdely effective as an acne vacci ne. [ Exanpl e 8:

Exami nation of bAbe semueddoed endodi ng 2sRdpagor HepD polpnwclestidghe i ved
fromacne patient] - 43 - In order that PepA or PepD serves

ef fecti vel gnasodirv@cainie, pictptiseders r aklte phatidalgely Pliraéoed. stR@ ns have
a protein containing PepA or PepD. Accordingly, whether the target P. acnes

s DARRAYILE MR i, BRA8 oo BRI Startngg ety o
- amplification or detection by determining a Dbase
10 sequence of a PCR product. By detérmining the base
sequence of the PCR pfoduét, it is possible to determine
more accurately whether a vaccination effect can be
exerted or not. Whether the vaccination effect can be
exerted or not may be determined also depending on
15 whether a PCR fragment 1is generated or not by
amplification. For example, in a case where a fragment
with a desired length is generated' by amplification.
using a specific primer for amplifying the above
‘polynucleotide (in a case where the result of PCR
20 detection is positive), it is highly possible that the test
subject is infected with Propionibacterium acnes
retaining the above polynucleotide, and so it is
determined that the Vaccinétion effect 1is  highly

expected. On the other hand, in a case where a fragment

25 with a desired length is not generated (in a case where



[ Confirmati on of PepA by PCR] Priners used here for detecting a base
sequence 10 encoding an am no acid sequence of PepA were priner L:

5' - GATGAARGRCATIGAGGAAA- 3' (SEQ NO. 9) and prinmer R PCT/JP2011/062305

5' - GCACACGAAACAACCCTAGA- 3" (SEQ NO. 10), .PCR carried out here consisted of
35 cycl es each consisting of a step at” §%C for 15 sec, a step at 60C for 20
sec, 15 and a step at 72C for 30 sec. The PCR was carried out usin

Anpl i Taq Gthé DRAWG| 9fef @3t d abeifiadt used agatiy)i ed B odgteemsne

As a result, a PCR fragnent with a desired | ength was obtai ned by

anpl i ficat ithatf the vae deiedioad gfdecenis e2pedeedveénttPe. dB8aésreaRCR
consequently exi stence of a base sequence encoding the am no acid sequence
of PepA V\/a%_rﬂg;(ipﬁ_%‘é-tigh',s P&‘Qgﬁ%trﬁﬁé”@ﬁeﬁ&ho'f )ldh 8 reanendicdaG t ;EepA has
the sanme am no aci d sequence as that of PepA. Further, specinens collected
from 21 volunteers 25were exam t h h b . uence
- 44 - enc&%%tgaltr}'ueega né aﬁsglgggugﬁéiaeo%w%eggg)r%ngﬁfQ%%aS?essagﬁggg 21
cases were positive. The term "posjtive" used if1 t he present Exanpl es

i ndPcat es Thay Bef BaGHENP ¢ I B BULE e |Gl Smas generated by PCR
anplification using 5 a specific prinmer. The term "negative" used in the
present Exanpl esAi miie¢htosd fdmat datéraymeintg winthhe th desithed vangime codil d not
be generated by PCR anplification using a specific prinmer. Simlarly, the
speci mens ¢hlel pelea@ it QRvidietidh alda Mo tIMMEEH fo Meba cexafinedabeRCRsas to
whet her they had 165 rDNA of P. acnes. The result showed that the 19 cases

bei ng_posi tved 1, SAMRAL AN il f e DASEd SeBYLNFE: QOGO NG, @i g0 aci d

sequence of PepA was al so positive in exam na , and the 2

cases 15 bei egative in i nat of,. the hase.seqguence encaoding the
ot o aci d PO CEE GPCPHIA Gind O 200 NAyath b O OdieA A1 GO CRESS £ DA
The results of the 2 cases being negative _ in PCR detection for confirmng
t hEO base séﬂu@n@@@r&l@diq@llﬁﬁéegmfﬁ@racadlws}vgnb@dﬁ €208 e pr dB Ofet

i ndicate that the base sequence encodi ng the am no acid sequence of PepA
was not caiDétegctiyrt hef 2vhatind eertse bparitial cst g@aetrbad  dhiel 68D N&

bacterial cells of P. acnes was so |low that the bacterial cells could not

be det ect e@xiE’t@”&){'hﬁo@_bfgye?yrS‘éUHE%ecitioM’aByZWHgﬁiﬁE@iﬂibﬁttié‘nplé(ﬂ&i n

contai ning the am no aci
detection by determining a base sequence of a PCR

product. This determination may indicate that the
15 inflammation of the test subject 1is derived from
Propionibacterium acnes. This may be a basis for using

the vaccine.
A model animal which is a mammal other than
humans, such as »mice in later-mentioned EXamples,
20 whose abdominal midline was intradermically injected
with Propionibacterium acnes with predetermined
bacterial cell concentration or more to cause
inflammation of Propionibacterium acnes, and a method
for preparing the model animal, are also encompassed in

25 the present invention. In the model animal,



WO 2011/ 149099PCT/ JP2011/ 062305 - 45 - sequence of PepA exists in the 19
cases in which 16S rDNA of P. acnes was confirned. [Table 2] Subjects Total
Mean age wbngolm@p@9Caucasoi d PCR positives (% Ml e 4 2pCTEPH11/062305

-32-
inflammation of Propionibacterium acnes is created in a
more efficient manner than a conventional method for
creating inflammation. A determination system having
been used so far in déveloping an anti-acne drug is a
S one based on the assumption that the drug is applied.
Consequently, in developing a vaccine, there has been
constructed so far no assured determination system
which can determine the effect of the vaccine in vivo.
The method for determi_ningeffectiveness of the Vaécine,'
10 the model animal, and thevmethod for preparing the
model animal can be 'préferably used in developing a
vaccine against Propionibacterium acnes.
The following explains embodiments of the present
invention in more detail, with reference to Examples. It
15 should be noted that the present invention ié not limited
to the Examples below and may be modified in terms of
its details. The present invention is not limited to the
description of the embodiments above, but may be
altered by a skilled person within the scope of the
20 claims. An embodiment based on a proper combination
of technical means disclosed in different embodiments is
encompassed in the technical scope of the present
invention. All the documents cited in the specification
are incorporated by reference.

25 [Examples]



2 4(100) Female 15 29.43 14 1 15(100) Total 19 28.61 16 3 19 (100) PCR

WO 2011/149099 PCT/JP2011/062305
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[Example 1: Culture of P. acnes]

Strains of Propionibacterium acnes (hereinafter
abbreviated as ;‘P. acnes”) (ATCC6919) were purchased
from RIKEN BioResource Center (JCM catalogue No.

) 6425). The strains of the purchased P. acneé were
cultured according to culture condition information from
the center. Specifically, in an anaerobic glove box, the
strains of the P. acnes were suspended in 100ml of a
GAM culture medium (manufactured by Nippon Suisan

10 Kaisha, Ltd.) and cultured anaerobiéally using é vial at
37°C for three days.

[Example 2: Causing intradermical inflammation in
mouse skin by P. acnes]

Living bacterial cells of P. acnes were put in a

15 deaefated physiological saline while keeping an
anaerobic condition to prepare a suspension with the
number of the living bacterial cells of P. acnes of 5x107
cells/ml, 1x108 cells/ml, or 5x108 cells/ml. The
anaerobic condition was kept by spraying a nitrogen gas.

20 The number of the living bacterial cells of P. acnes was
calculated based on the assumption that OD
measurement value of 0.98-1.02 at 550nm measured by
a spectrophotometer corresponds to 5x108 cells/ml, with
reference to Non-patent Literature: Ramstad S et al.,

25 Photochem. Photobiol. Sci., 2006, 5, 66-72.
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S0ul of the prepared suspension of P. acnes was
intradermically injected into shaven abdominal midlines,
neck portions, lumbar dorsal portions, tail root dofsal
portions, and auricles of male Balb/c mice (9-10 Weeks
old). The inflammatory areas (major axis X minor axis:
mm?2) at individual portions to which the suspension was
injected intradermically were measured at predetermined
times. Each group consisted of five individuals.

AS a result, in a group to wh.'ich the suspension Qf
P. véc'nes whose bacterial cell concentration was 5x108
cells/ml was injected, inflammation was apparently
confirmed. Fig. 1 is a graph showing the result of
inflammatory areas at individual portions observed S
days after the inje’ction. As illustrated in Fig. 1,
inflammation was observed in individual portions to
which the suspension ‘was intradermically injected, and
the inflammatory area was largest at an intradérmic
portion of the abdominal midline. That is, when causing
intradermic inflammation of mice, intradermic injection
into the abdominal midline was most effective.
Inflammation at the auricle was the mildest among the
observed portions. Fig. 2 is a graph showing the result
of the inflammatory area at the abdominal midline at
individual times after the suspension was

intradermically injected into of the abdominal midline.



(100) (100) (u 5 Further, simlarly as above, specinens
collected fromanother 11 volunteers were exam ned by PCR as to whet her
t hey had w6SoriDNgooef P. acnes. The result 10 showed thatcegeini1obeBoe
speci nens was P. acnes positive. Furtheé the 11 cases were exanmined as to
whet her they had a base sequence encodi E't he am no acid sequence of PepA
and all of the 11 cases were found to be positive. Table 3 shows the
resul ts of Ashellus¢rasedisnogeiger? wi timet haflammed ogty tdeeag ataddse whi ch
were found to be positive.

abdominal midline was largest 5 days after the injection

of P. acnes.

In contrast ther‘eto, in the groups to which the

S suspensions of P. acnes Wwhose bacterial cell
concentrations were 5x107 ceils/ml and 1x108 cells/ml,
respectively, were injected, no inflammation could be
caused at any portions and at any times.

[Example 3: Preparation of'pep'tide]

10 The powder of ‘P.epA which was a peptide consisting
of the amino acid sequence indicated by SEQ NO. 1 or
the powder of PepD which was a peptide consisting of
the amino acid Sequence indicate.d by SEQ NO. 3 was
dissolved in physiological saline (produced by.Otsuka

15 Pharmaceutical Co., Ltd.) to prepafe 800 npg/ml of a
peptide bsolution.

As Comparative Examples, there were used PepB
which was a peptide corresponding to 10th-26th amino -
acid residues in a membréne protein of

20 Propionibaeterium acnes which consists of the amino
acid sequence registered in Genbank/EMBL/DDBJ
accession No. AAT81852, and PepC which was a peptide
corresponding to 145th-166th amino acid residues in a
‘membrane protein of Propionibacterium acnes which

25 consists of the amino acid sequence registered in



WO 2011/ 149099PCT/ JP20111062305 - 46 - [Table 3] Subjects Total Mean age
Mongol oi d Caucaso d PCRpositives (%9 Male 7 25.86 5 2 7 (100)
WO 2011/149099 PCT/JP2011/062305

- 36 -
Genbank/EMBL/DDBJ accession No. YP_055518. Table 1
shows information on the amino acid sequence in
individual peptides. The sequences used as the
Comparative Examples were amino acid sequences which

S may be strong candidates for antigens in producing
antibodies, 1i.e. amino acid sequences which are
abundant in hydrophilic amino acids and charges, and
were selected from amino acid sequences with a turn
structure. Further, the proteins consisting of the amino

10 acid sequences registered in the ébove accession Nos.
are proteins supposed to be expressed as a result of

genome analysis described in Non-patent Literature 1

above.
15 [Table 1]
Peptide names Amino a-cid sequences SEQ Accession No. of
NO. derived protein

PepA v S0AIQEKYGDDRERAG!103 |1 "AAT84059

PepB I0GRKPDTNKRSWHRKAS |11 -AAT81852
R26

PepC 145s]DQVREYRHRDDDDD | 12 YP_055518
EDPGEDG166

PepD 260KDADKDNPTYQKV272 -} 3 YP_056445
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[Example ‘4: Anti-inflammatory effect of peptide PepA
against inflammation caused by P. acﬁes]

In Example 2, the area of the inflammation caused
by P. acnes was largest when 5 days had passed frbm
intradermic injection of 50ul of P. acnes (5x108 cells/ml)
into the abdominal midline. Accordingly, the anti-
inflammatofy effects of individual peptides‘ were
determined under the same conditions, 1i.e. by
intradermically injecting S50pl of P. acnes (5><1_O8
celbls/ml) into the abdominal midline and measuring the
inflammatory area (mm?2) 5 days after the injection. Fig.
3 illustrates the procedure for examining the anti-
inflammatory effect.

Fig. 3 is a drawing schematically illustrating the
procedure for examining the anti-inflammatory effect. As
illustrated in Fig. 3, PepA (4011g/50nl/one individual)
was intradermically vaccinated into dorsal portions of
male Balb/c mice (7 weeks old at the first vaccination of
PepA) 18 days before the injecfion of 1iving bacterial
cells of P. acnes (Day “0” in Fig. 3), 11 days before the
injection (Day “7” in Fig. 3), and 4 days before the
injection (Day “14” in Fig. 3), i.e. three times in total.
Then, P. acnes was intradermically injected into the
abdominal midlines of the mice, and the inflammatory

areas were measured 5 days after the injection (Day “23”
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in Fig. 3). Each group consisted of 10 mice. As
Comparative Examples, there were prepared a group of
mice to which PBS without PepA was administered and a
group of mice to Whiéh PepB or PepC was administered
instead of PepA, and P. acnes was injected ihto the
groups similarly. These results are shown in Fig. 4.

Fig. 4 is a graph showing the result of the anti-
inflammatory effect of PepA. As illustrated in Fig. 4, the
group to which PepA was administered exhibited a
statistically significahtly reduced inflammatory area
(P=0.00865 (P<0.01)), compared with the control group
to which PBS was administered. That is, PepA
statistically sigﬁificantly exhibits the anti-inflammatory

effect against the inflammation caused by P. acnes. In

~ the case of the group to which PepB was administered,

P=1. Ih ‘th.e case of the group to which PepC was
administered, P=0.1655. These numerals were not
significant statistically, and so itvwas‘ considered that
PepB and PepC do not exhibit the anti-inflammatory
effect against the inflammation caused by P. acnes.

The above results show that the composition
containing the peptide PepA is effective as a vaccine
against P. acnes, i.e. an acne vaccine.

[Example 5: Anti-infla'mmatory effect of peptides PepA

and PepD against inflammation caused by P. acnes]’



(100) PCR 30 27 3 30 Positives

WO 2011/149099 PCT/JP2011/062305
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The anti-inflammatory effects of individual
peptides were examined using an inflammation causing
system under the same conditions as in Example 4
except that the peptides to be administered to mice
S before injection of P. acnes were changed from PepA,
.PepB, and PepC to PepA and PepD. The results are
shown in Fig. 5.
Fig. 5 is a graph showing the results of the anti-
inflammatory e.ff.ec'ts of PepA and PepD. As shown in Fig.
10 S5, the group to which PepA was administered exhibited a
statistically significantly reduced inflammatory area
(P=0.0012 (P<0.01)),' compared with the control group to
which PBS was administered, as in the resulf of Example
4. Further, the group to which PepD was administered
15 ~ exhibited a statistically significantly reduced
inflammatory area (P=0.00175 (P<0.01)), complared with
the control group to which PBS was administered.
- The above results show that the composition
containing the peptide PepA or PepD is effective as a
20 vaccine against P. acnes, i.e. an acne vaccine.
[Example 6: Identification of strain harbored by acne
patient]
[Extraction of 16S rDNA]
Purulence collected from a diseased part of an

25 acne patient was cultured anaerobically on a GAM flat



(100) (100) (100) (100) (9 [ Confirmati on of base sequences encodi ng
PepA and PepD]
WO 2011/149099 PCT/JP2011/062305
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plate agar medium at 37°C, and a part of the bacterial
cells was collected. The collected bacterial cells were
transferred to a GAM flat plate agar medium and
cultured anaerobically so that a single colony ‘was

S produced. Bacterial cells from the singleb‘colony were
collected, and suspended in a 20mM NaOH aqueous
solution. The suspension was heated at 94°C for 3 min,
the bacterial cells were lysed, and 16S rDNA was
extracted. Using the extracted 16S rDNA, a base

10 sequence of 16S rDNA of the bacterial cells with which
the patient was infected was determined. The base
sequence was determined with respect to each of three
sets of bacterial cells collected from three acne patients,
respectively. |

15 [Determination of base sequence of 16S rDNA]

The extracted 16S rDNA was used és a template
DNA. Further, as a -primer, there were used primer 9F
(forward primer): 5’—GTTTGATCCTGGCTCA—3’. (SEQ NO.
5) and  primer 800R (reverse pfimer): S5’-

20 TACCAGGGTATCTAATCC-3’ (SEQ NO. 6). PCR carried out
_here consisted of 30 cycles each consisting of a step at
94°C for 30 sec, a step at 55°C for 60 sec, and a step at
72°C for 60 sec. The P‘CR was carried out by AmpliTaq
Gold DNA Polymerase (manufactured by Applied

25 Biosystems). After the reaction, a PCR product was



5Wth respect to each of specinens collected from5 volunteers and P. acnes
described in Exanple 1, DNA encoding the am no acid sequence of PepA and
DNA encodwog@otima@mi no aci d sequence of PepD were anpli Pcedpiy1/MEB0s | n
anplifying DNA encodi ng PepA, the 10 priner L (SEQ NO 9) and the prinmer R
(SEQ NO. 10) were used as priners. In ‘aﬁﬂ)l‘i fying DNA encodi ng PepD, priner
omlL: 5' - GGTGCTGICGTCAATAACAACTTC -3' (SEQ NO 14) and priner onlR 5'-
GGAGT GaocAapraAadmd CTS b s sggawlyLsya wey eleis 66 anbes cgr imfa &t1OPCR™RS ri ed

out here consisted of (i) a step - 47 - at 95C for 5 min, thereafter (ii)
35 cycl es eagfriednsist inging ahst gpuaifigtlC PAGR lpreelaict A epradd3€ for 20
sec, and a step at 72C for 30 sec, and thereafter (iii) a step at 72C for 7

mn and a ghRR idte 56nf Q'helog[:ﬁmé‘- st Enteshaubctitm M gai t BQIri'?i:Bd

As shown in Table 4, in all e specinens, with respect to PepA PCR

products with a,;.desired si e | iyf i on.~JTh ses
where the 5&15?@?186%&05 a\l/\ﬁ%tﬁ%a e}gllgz}g é?éog%mg%ee%ggnérﬂa%gaéeblg SXE?C%
anplification are shown as "positive". Wdth respect to PepD, PCR products
with a desiPanyizgtided gdner AP IpgdanBiosychaBs) ex@pt 8 BFESSpeci men
of the patient strain D. Subsequently, base sequences of the PCR products
15 were desequiemedet o wWeser rdeec tiednestl anisnogaci ansdyséaces.ofbetaren nati on
of the base sequences was made by using 3130x1 Genetic Anal yzer, Sequencing

Anal ysi s Sgfiomd it.VEh & prilnerandskd Basekal t9elé edchuaivk adas by
Applied Biosystens). Table 4 shows the 20 result. As shown in Table 4, in

al I the spgal Ensy, & he, Bequencsy ah epd pasy enser e Thafg . t8e. deduced

am no aci d sequence thus obtained was the sanme as the am no acid sequence

Strains ¢ BUERd T Q@ QaREAGLHERnE e ERn B LGN Thainfs, YR o
2011&/ 1490925%/(;]5@11}6122%?&51 (-:oi}lssi-sted of 25 cycles each consisting
of a step at 96°C for 10 sec, a step at 50°C for 5 sec,
and a step at 60°C for 4 min.
[Result of determining base sequence]
The result of determ'ining the base sequence
15 showed that in each of three sepafated bacterial strains
that were established, derived from patients (patient
strains 1-3), the base sequence of 16S rDNA at an
amplified part (SEQ NO. 16) had the same sequence as
that of the corresponding base sequence in ATCC6919
20 st_rain of P. acnes (SEQ NO. 8). Fig. 6 shows the result
with respéct to the patient strain 1 Accordingly, the
three separated bacterial cells derived from the patients
were identified as P. acnes.

[Example 7: Anti-inflammatory effect of peptide PepA

25 against inflammation caused by P. acnes derived from



deduced am no acid sequence thus obtained was the sane as the am no acid
sequence indicated by SEQ NO. 3. In the specinens of the patient strains A
and B, theodeduaeseanm no aci d sequence had one nut ati onpofi/jamines23és aci d.
Specifically, an am no acid residue posifioned 11th from N-term nus of the
am no aci d sequence indicated by SEQ NO'23 was changed fromGn to Lys.
This nutation was al so observed in strains derived from Ri ken Bi oResource
Center whi plrRtwendlused to deternine the 10 anti-inflammatory effect of

i ndi vi dual peptides in the Exanples. The patient strain Ais a specinen
derived from t heTaehe mp@at-i afilainmihe rigxafft et @f Peahh ewdls specmiere PCR

Am no acid sequence PepA PepD PepA PepD strainderived fronki ken (JCV6425)
positive pesl t{¥€ same procedure as in Example 5 except that
bacterial cells of P. acnes to be injevcted into mice were
) the acne-patient-derived bacterial cells of P. acnes
which were isolated in Example 6. The result is shown in
Fig. 7.

VFig. 7 is a graph showing the result of
intradermically injecting, after immunization by PepA,
10 the patient strains 1-3 (P1-P. aénes to P3-P; acnes) to
.the‘ abdominal midlines of mice and measuring
inflammatory areas of the mice 5 da_ysv after the
injection. As shown in Fig. 7, the group to which PepA
was administered showed P=0.0252 (P<0.05) with respect
15 to the patient strain 1, P=0.0476 (P<0.05) with respect
to the patient strain 2, and P=0.0237 (P<0.05) with
respect to the patient strain 3, compared with the
control group to which PBS was administered inste‘ad of
PepA. That is, administration of PepA enabled
20 statistically significantly reducing an inflammatory area
with respect to injection of each of the patient strains.
This suggests that PepA is widely éffective as an acne

vaccine.
[Example 8: Examination of base sequence encoding

25 PepA or PepD in P. acnes derived from acne patient]-



Sequence conservation Partialnutation (11GLn--*Lys) Patientstrain A
positive positive Sequence conservation Partial mutation (11GLn--+Lys)
Pat i ent stwei2n11B4pm9i ti ve positive Sequence PCT/JP2011/062305

- 43 -
In order that PepA or PepD serves effectively as a
vaccine, it is desirable that target P. acnes strains have
a protein containing PepA or PepD. Accordingly, whether
thé target P. acnes strains had a protein contavining
5 PepA or PepD was examined by carrying out PCR and by
determining and checking a base sequence of PCR
products.
[Confirmation of PepA by PCR]
Primers used here for detecting a base sequence
10 encoding an amino acid sequence of PepA were primer L:
5’-GATGAAAGCCATCCAGGAAA-3’ (SEQ NO. 9) and primer
R: 5’-GCACACGAAACAACGCTAGA-3’ (SEQ NO. 10). PCR
carried out here consisted of 35 cycles each cohsisting
of a step at 95°C for 15 sec, a step at 60°C for 20 sec,
15 and a step at 72°C for 30 sec. The PCR was carried out
using AmpliTaq Gold DNA Polymeras.e (ménufactured by
Applied Biosystems). |
As a result, a PCR fragment with a desired length
was obtained by amplification from the detected patient-
20 derived P. acnes, and consequently existence of a base
sequence encoding the amino acid sequence of PepA was
deduced. This suggests that a protein corresponding to
PepA has the same amino acid sequence as that of PepA.
Further, specimens collected from 21 volunteers

25 were examined as to whether they had a base sequence



conservation Partialmutation (11G n_,Lys) Patientstrain positive positive
Sequence Sequence WD .2011/149099PCT/JP2011/062305 - 49 - C conservation
conser vatworzoBatp@at st r ai n PCT/JP2011/062305

- 44 -

~encoding the amind acid sequence of PepA, and 19 cases

out of 21 cases were positive. The term “positive” used

in the present Examples indicates that a fragment with a

desired length was generated by PCR amplification using

S a specific primer. The term “negative” used in the

present Examples indicates that a fragment with a

desired length could not be generated by PCR
amplification using a specific privmer.

Similarly, th¢ specimens collected frorh the 21

10 volunteers were exarﬁined by PCR as to whether they had

16S rDNA of P. acnes. The result showed that the 19

cases being pos'itivé in examinat_ion of the base sequence

encoding the amino acid sequence of PepA was also

positive in examination of 16S rDNA, and the 2 cases

15 being negative in examination of the. base sequence

enco‘ding .the amino acid sequence of _PepA was also

negative in examination of 16S rDNA. The results of the

2 cases being negative in PCR detection for confirming

the base sequence encoding the ainino acid sequence of

20 . PepA do not indicate that the base sequence encoding

th.e amino acid sequence of PepA was not carried by the

2 volunteers but indicates that the number of bacterial

-cells of P. acnes was so low that the bacterial cells could

not be detected. From the above results, it was.

25 suggested that a protein containing the amino acid



D positive negative Sequence conservation Patientstrain E positive
positive Sequence conservati on Sequence conservation However, as
shown i n wbeofxappbe 5 and Fig. 5, single adm nistratiorcofipRapbsscen yield
an anti-inflammatory effect on inflammtion caused by strains derived from
RI KEN Bi oResource Center which contain fiBtation in the anmino acid sequence
of PepD. This shows that PepD can serve as a vaccine effectively even on
i nf | ammat i 66 qweBee W HepAnsxietsailni idiPepb As e Hut Hhbrhofl Pe: ami no
acid. 10Simlarly, in P. acnes in the specinens collected

rDNA of P. acnes was confirmed.

[Table 2]
Mean PCR positives
Subjects Total Mongoloid Caucasoid
age ‘ (%)
Male 4 25.75 2 ' 2 4 (100)
Female 15 29.43 14 1 15 (100}
Total 19 28.61 16 3 19 (100)
PCR
19 » 16 3
"Positives
(100) (100) (100)
(%)

5
Further, similarly as above, specimens collected
from another 11 volunteers were examined by PCR as to
whether they had 16S rDNA of P. acnes. The result
10 showed that each of the specimebns was P. acnes
positive. Further, the 11 cases were examined as to
whether they had a base sequence encoding the amino
acid sequence of PepA and all of the 11 cases were found
to be positive. Table 3 shows the results of the 11 cases
15 together with the results of the 19 cases which were

found to be positive.



fromthe 3

sequence of PepA and DNA encoding the am no acid sequence of PepD were

0 volunteers shown in Table 5, DNA encoding the am no acid

anmpl i fi edwbyoRdRo@nd base sequences of respective PCR proguetn1veses

15determn
determ ned
- [Table 5
conpl et ese

10

15

ed, so that respective deduce&l am no aci d sequences were
. Table 5 shows the resul ts.” ¥Q02011/ 149099PCT/ JP2011/ 062305 - 50
PCR detection (sinple) Nunber of cases Nunber of casesof
mehée Sdnservation
Mean : PCR p'oéitives
Subjects Total Mongoloid Caucasoid
' age (%)
Male 7 25.86 5 2 7 (100)
23
Female 23 29.55 22 1
(100)
30
Total 30 28.66 27 3
(100)
PCR
30 27 3 30
Positives .
| (100) (100) (100) (100)
(%)

[Confirmation of base sequences encoding PepA and
PepD]

With respect to each of specimens collected from 5
volunteers and P. acnes described ‘in Example 1, DNA
encoding the amino acid séquence of PepA and DNA
encoding the amino acid sequence of PepD were
amplified by PCR. In amplifying DNA encoding PepA, the
primer L (SEQ NO. 9) and the primer R (SEQ NO. 10)
were used as primers. In amp.lifying DNA encoding PepD,
primer omlL: &5 -GGTGCTGTCGTCAATAACAACTTC -3’
(SEQ NO. 14) and primer omlR: S5’-
GGAGTGGCCAGAGACGATCT-3’ (SEQ NO. 15) were used

as primers. PCR carried out here consisted of (i) a step



Nunber of casesof partial sequence nutation Nunber of casesof unidentified
sequence PepA positive 30 30 0 O PepA negative O
WO 2011/149099 PCT/JP2011/062305

- 47 -
at 95°C for 5 min, thereafter (ii) 35 cycles each
consisting of a step at 9v5°C for 15 sec, a step at 53°C
for 20 sec, and a step at 72°C for 30 sec, and thereafter
(iii) a step at 72°C for. 7 min and a step at 25°C for 10

5 min. Table 4 shows the result of PCR.

As shown in Table 4, in all the specimens, with
respect to PepA,‘PCR products with a desired size were
generated by amplification..Thé cases where the PCR
products with a desired size were geﬁerated by

10 amplification are shown as “positive”. With respect to
PepD, PCR products with a desired size were generated
by amplification except for .the specimen of the patient
strain D.

Subsequently, bése sequences of the PCR products.

15 were determined to determine deduced amino acid
seqﬁences. Determination of the base.sequences was
made by wusing 3130xl Genetic Analyzer, Sequencing
Analysis Software ver 5.3.1., and KB BaseCaller (each
manufactured by Applied Biosystems). Table 4 shows the

20 result. As shown in Téble 4, in all the specimens, the
sequence of PepA was conserved. That is, the deduced
amino acid sequence thus obtained was the same as the
~amino acid sequence indicated by SEQ NO. 1. On the
other hand, in the specimens of the patient strains C

25 and E, the sequence of PepD was conserved. That is, the



0O 0 O PepD positive 26 20 6(11GLn-.Lysin allcases) 0 PepD negative 4 0 0 4

WO 2011/149099 PCT/JP2011/062305
- 48 -

deduced amino acid sequence thus obtained was the
same as the amino acid sequence indicated by SEQ NO.
3. In the specimens of the patient strains A and B, the
deduced amino acid sequence had one mutation of amino
S acid. Specifically, an amino acid residue positioned 11th
from N-terminus of the amino acid sequence indicated by
SEQ NO. 3 was changed from Gln to Lys. This mutation
was also observed in strains derived from Riken
BioResource Center which were used to determine the
10 anti-inflammatory effect of individual peptides in the
Examples. The patient strain A is a specimen derived

from the acne patient in the Example 6.

[Table 4]
specimen PCR » Amino acid sequence
PepA PepD PepA PepD
strain derived positive | positive Sequence Partial mutation
frovm Rikén conservation (11Gln—Lys)
(JCM6425)
Patient strain positive | positive Sequence Partial mutation
A ' ‘ conservation (}1Gln—Lys)
Patient strain positive | positive Sequence Partial mutation
B conservation (llGln—>L$7s)
Patient strain positive | positive Sequence » vSequence
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—-pflamrat-ory—Causi-ng-tlest—systlem-usi-ng—m-ce
that two kinds of single chain peptides (PepA and PepD) have an
anti-inflammatory effect. In order that these peptides work nore
effectively, MAP_peptides for PepA and PepD were synt hesize th
process. The syn%ﬁﬁ@?geﬂep?§d§; ﬁﬁ@nOH?a?ﬁgdﬁgﬁﬂg?ép%dgo?IVglgng Sn
of the single chain peptide of PepA or PepDbound to a MAP structure.
pepti de nmi giBEdesopGMoniphrakich tAé MRPPdept rass foireldepAandapdpD,

respectively, were m xed was prepared and used as a vaccine. 25Preparation
of the m xinflkasahattioory velfectdemsinflammation caused by strains

MAP
| ecul es
A MAP

5 derived from RIKEN BioResource Center which contain

mutation in the amino acid sequence of PepD. This
shows that PepD can serve as a vaccine effectively even
on inflammation caused by strains containing PepD
having mutation of one amino acid.
10 Similarly, in P. acnes in the specimens collected
from the 30 volunteers shown in Table 5, DNA enéoding
the amino acid séquence .of PepA and DNA encoding the
amino acid sequence of PepD were amplified by PCR and
base sequences of respective

PCR products were

15 determined, so that respective deduced amino acid

sequences were determined. Table 5 shows the results.

20
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As sh

own in Table 5

, in all the

specimens

examined here, the amiﬁo acid sequence of PepA was
conserved completely. The results. of Tables 4 and 5
show that the PepA sequence of actual patient-derived P.
aénes was conserved very well.

On the other hand, in the 20 cases out of the 30
‘cases examined, the amino acid sequence of PepD was
conserved completely (66.7%). In the 6 cases out of the
30 cases examined, the amino acid

sequence was

partially mutated (1'Gln — Lys). This is a partial

mutation equal to that of the RIKEN’BioResource Center



carrying the patient strain Cin the Exanple 8, and it was confirned

whet her the acne patient was infected with P. acnes or not by anplifying
16S r DNA wD 2P11/@agides by PCR The result showed that thepatnepabtéeess was P.
20 acnes positive. Anplification of 16§ rDNA of P. acnes was carried out
using (i) primer L 1 consisting of the Arre sequence as the prinmer 9F and
(ii) primer R2: 5'- GCACGTAGITAGCCGGTGCT-3' (SEQ NO 13) by PCR consi sted
of (i) a ssépatmsose wdrich nadmbmis ttielieaf tet 25(aryings was ekovach
consisting of a step at 95C for 15 - 54 - sec, a step at 55C for 20 sec,
and a steptat bE2GfifectdPe sbg alte (té¢s) asihep mticé2CAfarordimgly, in -
300pl1l of the prepared PA-MAP sol ution was hypoderm cally vaccinated into an

upper armQfe\;vh%iaocrif‘eb5é’ﬁftécecﬁ§/efnievsestbfm§ ot el okhd dBypD Fig. 9
shows the result of observation. shown in Fig. 9, whole areas of

As
inflammatign _on the cheek qbserved befor he. t r eat t t fir
i it ot r PO oFT npratae Sntae Beasd 'S CRbie HH02P shere 7} stf
vacci nation. There was observeod no gﬂl i gn phenonenon caused by vacci nati.on.
[Caze 3] the 30 spasesedSkad @l | EBeEdd 18 ofhthd’ @R Fe $REMEMCEaM3d ng t he
patient strain Din the Exanple 8, and it 15 was confirnmed whether the

acne pati enprnwsesrviedegtéld with P. acnes or not by anplifying 16S rDNA of P.
acnes by PCR under the sane conditions as those in the Case 2. The result

showed that the pengieptérhenabdie Aehds posididere 2GHOL Peph shel
prepared PA-MAP sol ution was hypoderm cally vaccinated into an upper arm of

ﬁgguﬁ:”gf pgtgi g?f/aﬂa‘éz% Uigesu8hcds | WRIYA ghed MY EbBselR&hovg, the
bacterial cells of patients, and therefore are highly
10 effective as.vaccines for patienté.
[Example 9: Vaccine use against P. acnes]
[Preparation of vaccine]
As described above, it was found in the acne
inflammatory causing test system using mice in the
15 Exampie S that two kinds of single chain peptides (PepA
| and PepD) have an anti-inflammatory effect. In order
that these peptides work more effectively, MAP peptides
for PepA and PepD were synthesized by the MAP process.
The synthesis pept.ide thus obtained consiste‘d of 7-13
20 molecules of the single chain pepfide of PepA or PepD
bound to a MAP structure. A MAP peptide mixture
solution in which the MAP peptides for PepA and PepD,
respectively, were mixed was prepared and used as a

vaccine.

25 Preparation of the mixture solution was made as



As shown in Fig. 10, whol e areas of inflammtion 25around the nose observed
before the treatnent (at first - 55 - admnistration) were inproved 1
nont h andw® 20omisboeaf t er the first vacci nati on. There wagcolpsnyestsero nal i gn
phenonenon caused by vaccination. [Case_4] 5A specinen was collected from
t he acne patient carrying the patient sPfdin E in the Example 8, and it was
confirmed whether the acne patient was infected with P. acnes or not by
anpl i fyi ngfeboweNAngiti®@llyaciedivid peR MABrpepdidgsewediediptiecdanadrad, t hose
in the Case 102. The result showed that the acne patient was P. acnes
positive. and thaa0piladf zkkie witdpad esltiPPe AR sstad 1yt laand waise dyypodiered cal | y
vacci nated into an upper armof the acne patient five tines at an interval

of 5 days. jfH@. gj&wa@qw.l%ﬁ%@@u%m,99%%@/@5&1% owderdS vedp¥n in
Fig. 11, whole areas of inflammtion on”"w de areas of the cheek observed

before the jtreatnent .(at_first ,adm ni;stratian) i oyed and 3
nont h aftefilFﬁéﬁYF stl(r(/aghynsaltollg%l.'pc%r%erseaqvl\%% o@\é%&r({fllélgrg;d(’) é%mﬁ%ltgﬁﬁg
phenonenon_caused by vaccjnation. : The above results show that the
conposi t i off R FF NE1GRe Gept ilkd PepR iRt neo P& et Peprs i &f diltect i ve
as a vacci ne against P. acnes, i.e. an acne vaccine. 25l ndustri al

Appl i cabi | regpective MAP peptides were 1mg/ml (each of the

resulting solutions are hereinafter referred to as “PA-
MAP solution”). The PA-MAP solutions were subjected to
an endotoxin examination and a cytotoxic examination.
10 | The amount of endotoxin met the allowable amount (5
EU or less /kg weight/1 shot) according to NIH. Further,
in the cytotoxic examination, 10ul of a test peptide
solution and 90nul of peripheral-blood mononuclear cells
(2x106 cells/ml in plain RPMI 1640) were co-cultured at
15 37°C for 24 hours. The cell survival ratio was
substantially equal (with differenc.e of i 5% or less) to
that of a control in which peripheral-blood mononuclear
cells to which physiological saline was added were

cultured, and‘ consequently no toxicity was found.

20 [Case 1]

100ul of the prepared PA-MAP solution was
hypodermically vaccinated into an upper arm of the acne
" patient five times at én interval of 5 days. The acne
patient was a patient carrying the patient strain A in the

25 Example 8. Fig. 8 shows the result of observation.



-56-. Use of the present invention enables an
| mmunot herapy for prevention and treatnent of acne. Accordingly, the
present i iop is applicable to nedical fields, phar ' el ds
etc. and‘gé%QQVV&@hseful. [ Sequence Listing] HK1005 Squgﬁgg&hﬁ@bsg -57-
Clains Claim1 A peptide, selected fronmbBhe group consisting of:

(a) a peptide consisting of an am no acid sequence 5 indicated by SEQ NO

1; and (bA = qieptileircoR$gst8 ngbeford alieneresaithsequpncefideti ved
fromthe am no acid sequence indicated by SEQ NO 1 by deletlon

substi tuti %Qimhﬂ%@"tiré@{bngr wHdiLi 2Pe 8K BFE‘sIanSBiﬁ g@'d Al 0 qthe
pepti de suppre33|ng i Nune response, tion cause y

i nfection 0|bacter|umac ) ept.i de, .sel ected
fromthe g\rtmolﬂg ggfis@yné“rorfowﬁ t4) Qg péﬁtaﬁﬁéﬁ&n‘}‘lﬁ it% ho‘Fpgﬂ RS aci d
sequence indi caf ed by SEQ NO. 3; and (b) a peptide consisting of an
am no aci d Pd&dd t19dt vé’cf f rafi€he BACKET AR, se@fEB A At ed Yy SEQ
NO. 3 by deletion, substitution, insertion, or addition of

5 inflammation. 1 month after the first vaccination,

although bulge and elevation of acne were still observed,
they were divided into two areas and inflammation was
improved and localized. 3 months after the last
vaccination, infl_ammation was decreasing gradually,

10 acne was turning into scars, and the bulge and elevation
were becoming flat. Since it was in the course of the
treatment, pigmentary deposit was observed. There was
observed no malign phenomenon caused by vaccination.
[Case 2]

15 A specimeﬁ was collected from the acne patient
carrying the patient strain C in the Example 8, and it
was confirmed whether the acne patient was infected
with P. acnes or not by amplifying 16S rDNA of P. acnes
by PCR. The result showed that the acne patient was P. |

20 acnes positive. Amplification of 16S rDNA of P. acnes
was carried out using (i) primer L1 consisting of the
same sequence as the primer 9F and (ii) primer R2: 5’-
GCACGTAGTTAGCCGGTGCT-3” (SEQ NO. 13) by PCR
consisted of (i) a step at 95°C for 5 min, and thereafter

25 (ii) 35 cycles each consisting of a step at 95°C for 15



20 one or several am no acids, the peptide suppressing, by inmune response,
I nfl ammati on caused by infection with Propionibacteriumacnes. C aim3 25A
pepti de, wibi2eh/iqasoobn a formof a nultivalent -58- anti gemJpaptihesonbt ai ned
by binding a plurality of peptide s as ggt forth in claiml or 2 by a
linker. Claim4 5 A peptide conpositiony conprising: (a) a peptide as set
forth in claiml1 , or tide which is in a formof a multivalent antigen
pepti de obB&Fned %)'Sﬁ}blﬁhﬁli:hg & prurdfi e9cofapephi §ésPagtsé forfiar 3P claim 1
by a linker; and 10(b) a peptide as set forth in claim2, or a peptide

whi ch is isea &dadn(ofi) & mtletd actl AR “d@htfloge peipti de obt ai ned by bi nding a
plurality of peptides as set forth in claim2 by a linker. 15Caim5 A
vacci ne agai nst gowpnlcbpctﬁ{é UnpagpeSred COPRALINMATY aspRRtiFe agset forth

in any one of claims 1 -3 or a peptide conposition as set forth in claim4.
20C aim 6 hypodermically vaccinated into an upper arm of the acne
5 patient five times at an interval of 3 days. Fig. 9 shows
the resﬁlt of observation.

As shown in Fig. 9, whole areas of inflammation on
the cheek observed before the treatment (at first
administratibn) were improved 1 month and 3 month

10 after the first vaccination. There was observed no malign
phenomenon caused by vaccination.
[Case 3]

A specimen was collected from the acne patient

carrying the pati’ent strain D in the Example 8, and it

15 was confirmed whether the acne patient was infected
with P. acnes or not by amplifying 16S rDNA of P. acnes
by PCR under the same conditions as those in the Case
2. The result showed that the acne patient was P. acnes
positive. |

20 300nl of the prepared PA—MAP solution was
hypodermically vaccinated into an upper arm of the acne
patient five times at an interval of 3 days. Fig. 10 shows
the result of observation.

As shown in Fig. 10, whole areas of inflammation

25 around the nose observed before the treatment (at first



A pol ynucl eotide, encoding a peptide as set forth in claiml or 2. Caim7
25An expression vector, to which a polynucleotide as -59- set forth in
claim6 iwoaepewv@ahoy |inked. Claim8 A vacci ne agai nst PropijeriibasBes i um
acnes, 5 conprising a polynucleotide as get forth inclaim6. Caim?9
An anti body, which specifically recogﬁ1§ S a peptide as set forth in any
one of clains 1-3. 10 Caim10 A nethod for determni ng effectlveness
of a vacci a€mayaintraBogpl owithsct ERINAWhes, svePpithsiagd hé Jnemidi
detecting whet her a pol ynucl eoti de encoding a peptide as 15 set forth in
claim1l oraZtexitdies finst vaepireatih ecliledréremsa db vé nge dody. m KXLEHIP2011
062305 ,
phenomenon caused by vaccination.
[Case 4]
5 A specimen was collected from the acne patient
carrying the patient strain E in the Example 8, and it
was confirmed whether the acne patient was infected
with P. acnes or not by amplifying 16S rDNA of P. acnes
.by PCR under the same conditions as those in the Case
10 2. The result showed that the acne patient was P. acnes
positive.
300ul of the prepared PA-MAP solution was
hypodermically vaccinated into an upper arm of the acne
patient five times at an interval of 5 days. Fig. 11 shows
15 the result of observation.
As shown in Fig. 11, whole areas of inflammation
on wide areas of the cheek observed before the treatment
(at first administration) were improved 1 month and 3
month after the first vaccination. There was observed no
20 malign phenomenbn caused by vaccination.
The above results show that the composition
containing the peptide PepA and the peptide PepD is
effective as a vaccine against P. acnes, i.e. an acne

vaccine.

25 Industrial Applicability



1/6 SEQUENCE LI STI NG <110> HASUM , Kenichiro KURAYA, M ki o <120> ANTI GEN
PEPTI DE AND USE THEREOF <130> HKI 005 <150> US 61/ 396,574 <151> 2010- 05- 27
<160> 16 wbd20m/Redoent I n version 3.5 <210> 1 <211> 14 <2?¥/IPRI1/6236&>

Pr opi oni bacteri um acnes <400> 1 Ala lle gn Gu Lys Tyr Ay Asp Asp Arg Gu
Arg Ala Gy 1510 <210> 2 <211> 42 ~90-

Use of the present invention enables an
immunotherapy for prevention and treatment of acne.
Accordingly, the present invention 1is applicable to
medical fields, ‘pharmaceutical fields etc. and is very

) useful. |
[Sequence Listing]

HK1005 Sequence Listing



<212> DNA <213> Propioni bacteri um acnes <400> 2 gccatccagg aaaagtacgg
cgacgacagg gaacgtgccg gc42 MAJP2011/062305 2/6 <210> 3 <211> 13
<212> PET <213> Propi oni bacter um acnes <400> 3 Lys Asp Ala Asp Lys
Asp Asn Pro Thr Tyr G n Lys Val 1510 <270> 4 <211> 39 <212> DNA

Claims

Claim 1

A peptide, selected from the group consisting of:

(a) a peptide consisting of an amino acid sequence

5 indicated by SEQ NO. 1; and

(b) a peptide consisting of an amino acid sequence
derived from the amino acid sequence indicated by SEQ NO.
1 by deletion, substitution, insertion, or addition of
one or several amino acids, the peptide suppressing, by

10 immune response, inflammation caused by infection with

Propionibacterium acnes.

Claim 2
A peptide, selected from the group consisting of:
15 (a) a peptide consisting of an amino acid sequence
indicated by SEQ NO. 3; and
(b) a peptide consisting of an amino acid sequence
derived from the amino acid sequence indicated by SEQ NO.
3 by deletion, substitution, insertion, or addition of
20 one or several amino acids, the peptide suppressing, by
immune response, inflammation caused by infection with

Propionibacterium acnes.

Claim 3

25 A peptide, which is in a form of a multivalent



<213> Propi oni bacterium acnes <400> 4 aaggatzzgctg acgiggacaa

cccgacgt ac cagaaggtc39 <210> 5 <211> 16 <212> DNA < >

Pr ogi ogi bacterium acnes <400> 5 gtttgatcct ggctcalé <210> 6 <211> 18
<212> DNA <213> Propi oni bact eri um acne$8<400> 6 taccagggta tctaatccl8

RTJP2011/ 062305 antigen peptide obtained by binding a plurality of

peptide s as set forth in claim 1 or 2 by a linker.

Claim 4
5 A peptide composition, comprising:

(a) a peptide as set forth in claim 1 r Or a peptide
which is in a form of a multivalent antigen peptide
obtained by binding a plurality of peptides as set forth
in claim 1 by a linker; and

10 (b) a peptide as set forth in claim 2, or a peptide
which is in a form of a multivalnt antigen peptide
obtained by binding a plurality of peptides as set forth

in claim 2 by a linker.

15 Claim 5
A vaccine against Propionibacterium acnes,
comprising a peptide as set forth in any one of claims 1

-3 or a peptide composition as set forth in claim 4.

20 Claim 6

A polynucleotide, encoding a peptide as set forth in

claim 1 or 2.

Claim 7

25 An expression vector, to which a polynucleotide as



3/6 <2)0> 7 <211> 19 <212> DNA <213> Propi oni bacteri um acnes <400> 7

gt attaccgc

ggctgctggl9 <210> 8 <211> 511 <212> DNA <213>

Propi oni bacteri um acnes <400> 8 agagtttgat cclLggctcag gacgaacgct
ggeggcgt gc ttaacacatg caagt cgaac60 ggaddggccc tgcttttgtg gggt getcga

gt ggcgaacg
aact ggggct
ggt t ggggat
t gacgggt ag
t ect acggga
ccgegtgegg

10

15

ggt ga a t gag 120. cctgcectt ctttgggat aacttcagga
aatacg%gégogggaggt%@$f%gsd@tgggfﬁﬁgygbﬁﬁﬁi'gga aagtttcggc
ggactcgcgg cttatcagct 240 tgttggtggg gtagtggctt accaaggett
coggcctgag agggtgaccg300 gccacattgg gactgagata cggcccagac

ggcageaglg gggaatattg360 cacaatgggc ggaagcctga tgcagcaacy
gat gacggcc ttegggttgt420

A vaccine against Propionibacterium acnes,

comprising a polynucleotide as set forth in claim 6.

Claim 9

An antibody, which specifically recognizes a peptide

as set forth in any one of claims 1-3.

Claim 10

A method for determining effectiveness of a vaccine
against Propionibacterium acnes, comprising the step of
detecting whether a polynucleotide encoding a peptide as
set forth in claim 1 or 2 exists in a sample collected

from a living body.



aaaccgcttt cgcctgtgac gaagcgtgag tgacggtaat gggtaaagaa gcac
act acgt gcc agcagccgcg gtgatacgta g511 * PCTI JP2011/ 062305 4/§ﬂﬁé@§ﬁ?8149§£§305

20 <212> DNA <213> Propi oni bact eri um ggnes <400> 9 gat gaaagcc atccaggaaa20
<210> 10 <211> 20 <212> DNA <213> Propioni bacteri um acnes <400> 10
gcacacgaaa caacgctaga20 <210> 11 <211> 17 <212> PRT <213> Propi oni bacterium \
acnes <400> 11 dy Arg Lys Pro Asp Thr Asn Lys Arg Ser Trp His Arg Lys Ala
Ser

SEQUENCE LISTING

<110> HASUMI, Kenichiro
KURAYA, Mikio -

<120> ANTIGEN PEPTIDE AND USE THEREOF
<130> HK1005

<150> US 61/396, 574
<151> 2010-05-27

<160> 16
<170> Patentln version 3.5

210> 1
211> 14
<212> PRT

<213> Propionibacterium acnes
<400> 1

Ala Ile Gln Glu Lys Tyr Gly Asp Asp Arg Glu Arg Ala Gly
1 5 10

<210> 2
211> 42
<212> DNA

<213> Propionibacterium acnes

400> 2
gccatccagg aaaagtacgg cgacgacagg gaacgtgecg gc 42



151015 Arg <210> 12 <211> 22 <212> PRT PONP2011/062305 5/6 <213>

Propi oni bacteri um acnes <400> 12 Ile Asp G n Val Arg Gu Tyr Cﬁ@ﬂ-ﬂbl,&;ﬁ&2305
Asp Asp Asp Asp Asp G u 151015 Asp Prg,dy Gu Asp Gy 20 <210> 13 <211> 20
<212> DNA <213> Propioni bacterium acnes <400> 13 gcacgtagtt agccggtgct 20
<210> 14 <211> 24 <212> DNA <213> Propi oni bacteri um acnes <400> 14

<210> 3
<211> 13
212> PRT

<{213> Propionibacterium acnes
<400> 3

Lys Asp Ala Asp Lys Asp Asn Pro Thr Tyr Gln Lys Val
1 5 : 10

<210> 4
211> 39
<212> DNA

<213> Propionibacterium acnes

<400> 4

aaggacgetg acaaagacaa cccgacgtac cagaaggte 39

<210> 5
211> 16
<212> DNA

(213> Propionibacterium acnes

<400> 5
gtttgatcct -ggectea 16

210> 6
211> 18
<212> DNA

<{213> Propionibacterium acnes

<400> 6
taccagggta tctaatcc 18



ggtgctgtcg tcaataacaa cttc24 <210> 15 <211> 20 <212> DNA < Z-
Pr opi oni bacterium acnes PC 1/3P 2011/ 06 2 30 5 6/6 ggagfpgjn' @83011/062305"

gagacgat ct 20 <210> 16 <211> 504 <212>,PNA <213> Propi oni bact eri um acnes
<400> 16 gtttgatcct ggctcaggac gaacgctggc ggcgtgctta acacat gcaa

gt cgaacgga60 aaggccctgc ttttgtgggg tgetcgagtg gcgaacgggt gagt aacacg

t gagt aacct 120 gcccttgact ttgggataac ttcaggaaac tggggctaat accggatagg
agetectgct 180 gcat ggt ggg ggttggaaag ttteggeggt t'ggggatgga ctcgcggcett

at cagcttgt 240 tggtggggta gtggcttacc aaggctttga cgggtagccg gcct gagagg

gt gaccggcc300 acattgggac tgagatacgg cccagactcc tacgggaggc agcagt gggg

aatattgcac360 aat gggcgga agcctgat gc agcaacgccg cgtgcgggat gacggccttc
gggt t gt aa@d®0 tcgctttcgc ctgtgacgaa gcgtgagtga cggt aat ggg t aaagaagca
ccggct aach480 pcgt gccage ageccgeggt g atac504
<212> DNA
<213> Propionibacterium acnes
<400> 7
gtattaccge ggetgetgg 19
<210> 8
<211> 511
<212> DNA
<213> Propionibacterium acnes
<400> 8
agagtttgat cctggetcag gacgaacgcet ggeggegtge ttaacacatg caagtcgaac 60
ggaaaggcece tgettttgtg gggtgetecga gtggegaacg ggtgagtaac acgtgagtaa 120
cctgeecttg actttgggat aacttcagga‘aactggggct aataccggat aggagctcct 180
gctgecatggt gggggttgga aagtttegge ggttggggat ggactcgegg cttatcaget 240
tgttggtggg gtagtggett accaaggett tgacgggtag ccggectgag agggtgaccg 300
gccacattgg gactgagata cggcccagac tcctacggga ggcagecagtg gggaatattg 360
cacaatgggc ggaagcctga tgcagcaacg ccgegtgegg gatgacggee ttegggttgt 420
aaaccgettt cgectgtgac gaagegtgag tgacggtaat gggtaaagaa gcaccggcta 480
actacgtgcc agcagccegeg gtgatacgta g 511



- <2105
211>
212>
213>

<400>

PCT/JP2011/062305

4/6

9
20
DNA

Propionibacterium acnes

9

gatgaaagcc atccaggaaa 20

<210>
211>
212>
<213>

<400>

10
20
DNA

Propionibacterium acnes

10

gcacacgaaa caacgctaga ’ 20

<210>
211>
212>
213>

<400>

11
17
PRT

Propionibacterium acnes

11

Gly Arg Lys Pro Asp Thr Asn Lys Arg Ser Trp His Arg Lys Ala Ser

1

Arg

<2105
211>
212>

5 10 15

12
22
PRT



213> Propionibacteriﬁm acnes

<400>

Ile Asp Gln Val Arg Glu Tyr Arg His Arg Asp Asp Asp Asp Asp Glu

1

12

5

Asp Pro Gly Glu Asp Gly

<210>
211>
212>
213>

<400>

20

13
20
DNA

Propionibacterium acnes

13

gcacgtagtt agccggtget

<210>
211>
212>
213>

<400>

14
24
DNA

Propionibacterium acnes

14

gegtgctgtcg tcaataacaa cttce

<210>
211>
212>
213>

<400>

15
20
DNA

Propionibacterium acnes

15

PCT/JP2011/062305

20

24



ggagtggcca

<210>
211>
212>
213>

16
504
DNA

<400> 16

gtttgatcct
aaggccctge
gecettgact
gcatggtege
tggtggegta
acattgggac
aatgggcgga
ccgetttege

acgtgccage

gagacgatct

ggctcaggac

ttttgteggg

ttgggataac

ggttggaaag

gtggcttace

tgagatacgg

agcctgatge

ctgtgacgaa

agecgeggtg

Propionibacterium acnes

gaacgctgge

tgctegagtg

ttcaggaaac

ttteggegst

aaggctttga

cccagactcece

agcaacgccg

gcgtgagtga

atac

6/6

ggegtgetta

gcgaacgggtl

tggggetaat

tggggatgga

cgggtageceg

tacgggaggc

cgtgegggat

cggtaatggg

acacatgcaa

gagtaacacg

accggatagg

ctcgeggett

gectgagagg

agcagtgggg

gacggcctte

taaagaagca

gtcgaacgga

tgagtaacct

agctcectget

atcagcttgt

gtgaccggcece

aatattgcac

gggttgtaaa

ccggetaact

PCT/JP2011/062305

20

60
120
180
240
300
360
420
480

504
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