ce3e{vvw YRyb{6{T{fs HDESCRI PTI ON METHOD AND

COVPCOSI TI ON FOR REGULATI NG ACTIVI' TY OF REGULATORY T
CELLS Industrial Field to which the Invention bel ongs
The present invention relates to a nethod of
regulating the activity of regulatory T cells involved
in regulation of inmunity in the |iving body (in
vivo), in particular a conposition having activity for
such regulation. Prior Art Human bei ngs have a
bi ol ogi cal defense systemto renbve exogenous
material s and sinul t apgQughyriaye established self
tol erance. Such inmune responses are induced and
regul ated by interactions anong B-|ynphocytes,
T-Iynphocytes anti bodi es, and anti gen- presenting
cells é % Fi rst, exogenous antigens are sub
METHOP dNf} 6e¥EQF £§I ANAPR RECAPEL NPT HR PodR A Q}?YTCELLS
hi stoconpatibility conplex (MHC) class-1 and cl ass-2
nol ecul es, followed by being presented to helper T
cells . As the helper T cells recognize the exogenous
Indus8pibfersehdund twhiMHCshet HavEntdldns berlenact | vat ed
t hereby secreting cytokines to assist the

dihE ey eatéat i Oy df oMo B-Leld e Stddndl AkeHolYot heegulating the
antigens to anti body-produci ngcell sand al so to

activeeg%fff f%@f&faefc%&tllsaah%wfedkahl ?éng&@U:ﬁ ofeldfunity

senting the antigen are elimnated by

in the living body (in vivo), in particular a composition having

activity for such regulation.

Prior Art

Human beings have a biological defense system to remove
exogenéus materials and simultaneously have established self-
tolerance. Such immune responses are induced and regulated by
interactions among B-lymphocytes, T-lymphocytes, antibodies, and
antigen-presenting cells (APCs). First, exogenous antigens are
subjected to processing with the APCs and then bound to major
histocompatibility complex (MHC) class-1 and class-2 molecules,
followed by being presented to helper T‘cells . As the helper T cells
recognize the exogenous antigens bound to MHCs, the T cells are
activated, thereby secreting cytokines to assist the
differentiation from B-cells stimulated by the antigens to
antibody-producing cells and also to accelerate the differentiation

of killer T cells. Cells presenting the antigen are eliminated by




the secreted antibodies and the activated killer T

cells. Thus, cellular and hunoral reactions for

renovi ng the exogenous antigens progress. That is, the

T cells play a central role and recogni ze antigens to

be targeted, initiating an i mune response. For

exanple, in an antitunor immune response, it has been

known for a long time that both CD4'" T cells and CD8

T cells play an extrenely inportant role (L. Goss,

Cancer_ Res. 3: 326-333 943) L. ddet al., Ann. N
the segretedyanddbodiee agysl f&@ (afgez)atedeljlemom kelAgy. Thus,

| mmunol . 35: 89 - 155 (1984); P. D. Geenberg, Adv.
cellullamendl hun@raP&leac35my f@@lygam@.fim P @xlolgeawd sSantigens

Topalian, Curr. Opin. Immunol. 10: 588 - 594 (1998)).
progre=een trhatghsCDBhETESc4TYE Qilogt & Ted@lrdal) rane ARHOFecognize

effector cells having ability to directly destroy

antigddd™foCelel st S dd, Viive t38@ihg Wi I OmmbhBY AR REREN  For
consi dered to be effecter cells that represent uni que

examp].'éTm’!’L £ arrF ?ﬁjc:nnrhm f%%@é%osiy %}%s (I\J/EEIECI ]élélgW]I‘.l for

speC| icity o I géni c pep und

s songf R kil b T (N BB mne. { e E v T ameLy

noderate restriction of antigenic specificity g J.
importgRf Frode dil- CTPsxFangsd. Regt: 366 26693(326@@)4 ) mL. old
J. Snyth & D. |. CGodfray, Nature Immnol . 1: 459-460;
et al.pAgn. Shytth aradl. Sctur¥0l Q§i0n106miLAGR) ; 1R: JL6HOLrTh, Adv.
(2002); T. Kawano et al., Proc. natl. Acad. Sci. USA
Immuncdh: 3BGIB9569356199884) ;. PONDL herethberbanddvCDdiminol. 49:
cells do not directly destroy tunor cells but they nay
281 - @5/ @dAS)ic 3ol ofafdsll Odhd Ng. ant i tePVIian, Curr. Opin.
Immunol. 10: 588 - 594 (1998)). Even though CD8'CTLs (cytotoxic
T cells) aremajor effector cells having ability to directly destroy
tumor cells both in vivo and in vitro, they have been considered
to be effecter cells that represent unique immune responses such
that they are strict on the specificity of antigenic peptides bound
to MHC class I, while natural killer T (NKT) cells are considered
to be effector cells for intrinsic immune response with a moderate
restriction of antigenic specificity. (M. J. Smyth et al., J. Exp.
Med. 191: 661-668 (2000) ; M. J. Smyth &D. I. Godfray, Nature Immunol.
1: 459-460; M. J. Smyth et al., Curr. Opin. Immunol. 14: 165-171
(2002); T. Kawano et al., Proc. natl. Acad. Sci. USA 95: 5690-
5693 (1998)). On the other hand, CD4 ' Tcells donot directly destroy

tumor cells but they may play a basic role of controlling antitumor

immune responses via various mechanisms (K. Hung et al., J. Exp.




I mmune responses via various nechanisns (K. Hung et
al., J. Exp. 2 Med. 188: 2357-2368 (1998) ; F
OGssendorp et al . , J. Exp. Med. 187 693-702 (1998)
D. M Pardoll & S. L. Toplian, Curr. Opin. |nmmunol.
10: 588-594 (1998) ; R F. Wang, Trends. |nmunol. 5:
269-276 (2001) ) The CD4' helper T cells that have

recogni zed tunor antigenic peptides bound to MHC cl ass
I'l nolecules anplify the activation and proliferation
of CTLs by interaction with antigen-presentin el | .
Med. YPPCS357 138 ChrithdR) ; émoﬁﬁ%éoig@g% ﬁelo-r'yt”'T Rspr J1€a. 187:
(Treg) have been shown to be effective in preventin 1
693 -780t {199®Y ; inMMnePaedpbhdes - dhd TARL ifeve CYpRen?P bR - TMMUNOL.
vari ous autoi mmune di seases (E. M Schvach, Annu. Rev.
10: 544T8610l(19988:; #23 4#8n§2@GENGs MimBunRbncar 8F8-&7R (3001)) .
Levings, Curr. Qpin. Immunol . 12 : 676-683 (2000) ;
- oy 11 Akt hbt hdveiRekoghfBed GRidx GAt8geD9ePeptides
The € .]§ab%§€gﬁﬁ et al. , Inmunol. Rev. 182: 18-32

(2001)). It, however, | cl howne Waat: 1Wialtl; a
boundpetyy, tlcégr?isc ]\égptn}o&%&qtes §ﬁﬁthg iWaltlion an

es recogni zed by Treg and what
will be the difference of

Treg fr rsrelati i cells
ol STies P ORCT T ¥ CBFPE=G) ¢ R P BuphEE G nEre Y
antigenic recognition and functions. (S, .Sak i
(npCint ule ¢anEROPL. KDSRRIBF LRI & 51 ERh hy g pave been
Powie, Nature |nmmunol. 2: 816-822 (200%2; E M s and
showrShevaehe £ Nat Ui ee Rey prieventdng 82t 389mapot IS SHE S
the quantitative and qualitative anplification_ of
the aeVk3 optheR@SSE Mialrilop st dnat o ttweute dpseareselF s n%ﬁli‘\é%\‘fléd Annu.
in antitunor inmune responses recogni ze a wi de range
Rev Wélo.uasanhizgemaghasobeen % Ughe Roadhaodoc gdsike Levings,
“cel ul'arinteractionsanong hel per Tcells, CILs, and

. . o 1 .
curr Q%%%g(‘]ﬂmﬁvgﬁd g6 .et7al 683 Nabwng ;393 shdmd 2478 £1998) Tmmuno

ennett et al., Nature 393: 478-480

(1998):. S P hogn . & a1 NatHhend8P3 Re4A801 483 18-32
163=(5129‘9"8)5,21§9. (£39%0 "t ;%%3‘%%?%& %%3.1 191: 541-550

(2000)). The jnventor of t r LVt on witd® will b
(200£ddnd out! %t'ha OyﬁVSifreh%|gﬁéﬁh§§§§ * i a ©

L activity and
enhanced ability to cause

at r rejiectiqgn cti:
autoont IBenARIRRRE WP BT S0TH B0 OrY  PACOLReR WhERCWiTL pe the
(serological identification of antigen by reco
01 £ £eBACexpE CBSH@IE TDAF IR 1 2t PR ot FEP TR R cet2e

recognition antigen (H N shikawa et al . , Proc. . (s
witmNatdspeAsadk o Sehe i USAne8gends7 recagpg tipgo And Vignetions.  1=-

03/ 000894 Al). Consequently, the inventor of the ,
sak Y RIENt nh BYeBLIngRu LS. peadted 8dhe2 0 avent-oh- WpdRY & F. Powrie,

respect to vaccine for expressing tunor specific N

I _munj ereg.a sl t (pe0iks; UEL| Mzedtesaxh, Nature Rev.
Nat%ﬁﬁyﬂ%@ %%?lde vacci ne, which includes expression

vectors encodi yyhel per antigen, preferably a
Immypdbeut & ?%%n%&gy?%ﬁgﬁékRER met hod, and an anti gen

recogni zed by CD8' CIL r ef |3 & e R 13 G/R VB E CTLS,

03/ DO0dw %ﬂ%nt,l"rae"sjp‘é t ﬂ/dgﬂ/.a%‘tﬂhte Cpa* Chos' T

regul atory cells are_al ways oduced. i n fungt i o0@hdY immune
a posatilridd tst éhétf?WPHEeﬁo'gﬁﬁ&EFhﬁfﬁl.c%%e\}gr , tﬁose

cells are typically in an anergic state, so that the
respbhkest renglopn iaeppr estde hsaggei Wit i G L ah£86ehias veen

proliferation of other T cells with the introduction 11
sugQbsfeldr Eaeepben vERGR) L StaminkerachiPRERRIACABPLRST T CC 25

it has been reveal ed that stinulus transduction s (1998)

t hr qugh -4 (Yt atiages ek lapmhattereassici dved-47 i
CTLgntFéghA%F%;&?<3'TR (glucocortico:id-induced tunor

necrosis factor receptor famly) 4 nmol ecul es whi ch

are constitutively expressed %s requi red for

expression of suppression ability (T. Takahashi et

al., J. Exp. Med. 192: 303-f10 (2000) ; S. Read et al.

, J. Exp. Med. 192: 295-302 (2000) ; J. Shimzu et al.
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Normal individuals such as mce and human bei ngs

possess their i nmmune system as Dbi ol ogi cal defense
syst ens agai nst exogenous materials, so that they wll |
not attack thensel ves. Such self tolerance may be
based on three nechanisns of elimnating autoreactive
i mune cells, inactivating autoreactive imune cells,
and suppressing immunity with Treg. Then, autoi nmrune
di sease may occur when the self-tolerance fails, while
the self-tolerance allows cancer cells to proliferate.

s. R.|m.adgehheer far 859?”N¥£J£§S§§3QVQW%ﬂé§Ha?&@? )¢ s. .
nmechani smto elim nate exogenousanti gens makes ﬁe

- - - . - |

senoer AT AL BLONALLL UL, N LBa1 {Lobecoms clsa, o
' ' ' b t I ted t

SO PRI T TN R R G R G-

_ and to devel op a pharmaceutical 5 agent agai nst

inventdiode 2t TRNY Y rmithit AR rx¥eremelpeehdigeduEBL naohevity
di seases, transplantation rejection reactions,

and engyegfaed; exlwisi fosto remete anstumbt ergl ecdi seasescthofl 88n be
on. The inventor of the present invention has reached

induceidh®yprggenicd tiuantd OneHe WBRES 0HSEsVeGi oM th@ntPication
growm h and netastasis of a tunor tissue have been nore

of ant 86§68 2bedmPABANR NP ERSTQR 1 BaCt P&nﬁggpginQQQ%%R&@% ther
antigen was adm ni stered al one instead o

with tREMFY Hddhd vilord 9465 BEL Wit N AR XRLESSLON VeSOl Nacr.

encodi ng tunor antigen to a cancer-pbeari ng nousé to

eval.uat ntit.uno ect her The, pre 1
ncad. SHRE Bl o a8 T b LB aM oy WPrgTSADAABP ferAL) -
recogni zeq by, a CD4' CD25' reqgulatory T cell, The
Conse%‘lﬁ&&%’t' itﬁ%rﬁri‘vo‘?f‘%ﬁrsd’fpr ReSEMet ioeption has reached

) supgtessin an i nmune response
the invention with respect to vaccine for expressing tumor specific

immunity where a compositionisutilized as a polynucleotide vaccine,
which includes expression vectors encoding a CD4’ helper antigen,
preferably a molecule found by the SEREX method, and an antigen
recognized by CD8'CTL, preferably a tumor antigen (WO 03/000894 A1),
respectively.

The CD4°CD25'T regulatory cells are always produced in a
functionally matured state from the normal thymus. However, those
cells are typically in an anergic state, so that they will strongly
suppress the activation and proliferation of other T cells with
the introduction of T cell receptor (TCR) stimuli. On that occasion,
it has been revealed that stimulus transduction through CTLA-4
(cytotoxic T lymphocyte-associated antigen 4) and GITR

(glucocorticoid-induced tumor necrosis factor receptor family)



of _a manmml includi ng adni nistering the conposition

to the manmal . The present invention further provides
a method of preventing and/or treating an autoi ntrune
di sease, including adm nistering the conposition to a
manmal in a pharmaceutically effective dosage.
Alternatively, the present invention provides a use of
the conposition, .in which the conposition is used in
production of a preventive agent and/or a therapeutic
agent for an autoi nmune di sease. The present invention

molecuf&st Rayidi oytdeschsmtthed vefl yor exepésp8daned/ Ofequired for
treating an allergic disease, including adm nistering

expres%b?mcefpgﬁbbkggsﬁBn agg?ng R@ aggﬁghggﬁgu%kcghly J. EXp.

ective dosage use of the conposition, in

[ t| n '8 n ucti n of
Med. lg\r/)g;’e\%léﬁtlve g ﬁ? an%I odrea F% iapeSJ{ g *Bge ?dfo]l’é’a?aT1295 302
i C dlsease The present invention also provides
(2000) aJrre?gb’alé’F‘ Suppr edE Y wIrBREEE oh Fééé%ﬁ@n(jg}%)dr- aTreg
graft-versus-host reaction in an organ or tissue
has beenanepbadeaecdotio Prckaubpgedderifniceildsi hgvihg a wide range
conposition to a mammal in a pharmaceutically
of speeffeectitye tdosagmgrirzen auswoaoit iden clooquodi toOMHCI ®klass II.
whi ch the conposition is used in production of a
HoweveB! €¥88l bwe iaeant and/qiia thef apesth t Cf Bg@NhnfOkhere is no
suppressing a rejection reaction and/or a
knowle&ééﬁh:¥@ﬁ%ﬂ§nﬂ9§bchﬁﬁ§EhQﬂfbﬁh@ﬁcgh@aﬂhgEn&h%%%%ppress1on
. transplantation. Mre specifically, 'there is provided
with Tfe thod of regulating the activity of regulatory T
efls, where CD4'CD25' T cells (regulatory T cells) are
sensitized by nol ecul es (SERER antigen) found by the
SERER (serol ogical identification of antigen by
reconmbi nant cDNA expression cloning) nethod to enhance
DISCLOSHRELF ¥HEy IYVENAEONegul atory T cells, while the
activated regulatory T cells are reduced by the use of
Forwal dnghi-vidusrl s Rucbdusécefandhenpe iaingerangess their
Interleukin 18. In particular, a conposition that
immuneesiantess tdwe kicdtiagigalbfdebgusat syptEmeekbbsimey lesxcgenous
pol ynucl eoti de contai ni ng an expressi on vector
materi&NeQdisbg thERERNhaAt wgan. nbie falauriclirgiddlierdmy [Bich self-
adm ni stered alone into cells or may be fixed on

toleraﬁé‘tér i ﬁé?/p%é' e dr ohhechike andchhensmRdndy starigfinating
INTtO Ce

autoreactive immune cells, inactivating autoreactive immune cells,
and suppressing immunity with Treg. Then, autoimmune disease may
occur when the self-tolerance fails, while the self-tolerance
allows cancer cells to proliferate. In addition, for organ or
tissue transplantation, a mechanismto eliminate exogenous antigens
makes the transplantation difficult. Now that it becomes clear
that Treg has an important role in immunosuppression in an immune
system, it has been strongly expected to provide a method of

regulating the activity of Treg and to develop a pharmaceutical




An obj ect of the present invention is to realize the
suppression of rejection and graft-versus-host
reactions in transplantation, and the suppression of
aut oi nmune di seases and al l ergic reactions by
artificially sensitizing regulatory T cells with
antigen to enhance i munosuppression activity) and to
provi de a therapeutic nethod effective for patients
havi ng those di seases or pathol ogic conditions. The
agent Present invention relates to a nmethod of
gent | AU tpprEsIT it on U &S| dMBuNehe diispdides .t hasparially
. i mmune reaction can be suppressed by adm nistering an
autolmmppessiddFaps@sor ehtauénganhatgen r eongnitziash by reactions,
CD4' CD25' T cells. Therefore, the present invention
graftre¢ntes-host reaposbhspPNalDBL§ibi 8¥safsabti 888 so on.
recogni zed by CD4 CD25' T cells or an expression vector
e dnk@ntdeho 8 Nb-E8Bn SPEGH i
antigen recogni zed %y t he 2%&%ED25,Tkggﬁ%éX?gggqﬂmapresent
inven ; &ou) & y the SERER nethod. In
tg{j(grig ?{%%L %%lﬁserggnt i ggﬁtlr?a%;rkglgbca "1%“2% rrcc))wgﬁt Ag&ngFaghasis of
u L.gen re preferably an autoantigen. The SERER
= tumod b POONL e Bl e A dar Yottt yoaPs by Rres sion vector
Pfreundschuh et al (Proc. Natl. Acad. Sci. USA94:
encoding 4 SEREX (13RFAJemnd"afiv R PBENEEEREAINGREONA  instead of
., expressiaon libraries of human tunors using human sera.
admini$t g fditeEpgethabrel tthan exp8essiphfwrerr teypeslioly tumor
genes identified by the SERER net hod have been
antigergisterezheer SERER tatedase to evaluate antitumor effects
(wwv. ['icr.org/ SEREX. htm). They include, but not
theredfimted to, heat shock proteins DnalJ-Ilike2 (GenBank
Accessi on Nos.: NM 005494, XM 028966, XM 172161

XM n XN 338 n f an
T et

A i o1 oral ] ConSak TAceabd; G g The present

Pol y( A)- bi ndi ng protei

: 0] 4 Li gase.l (GenBank Accession, No.: NM

snvent il G0 N oPidel #Btnnd SRR EeE Rl dBmuag Tesponse
herein.refers to thpse nol ecules identified by the

of a maliedy tHERHGLnER PR HF BEEARY i R FPIMBAS 1 56 PPrtR ItE 6t hafamal .
t hat encodes an_antigen may be DNA or RNA but not

The pragepFdRvaD Y9 A E BRCa® oML das a methrdpeh@rgvend ing and/or
desired i mmune response by adm nistering the

treatimg yancl @etpdemineo & dreste aniimedlwedoer dadginhdstheing the
met hod of the present invention: The pol ynucl eotide

compo stiftatore nuo de snanmea Janitn gerplod riidee Pt BSENty | e Led t Die N@Ysage .
be any of those the nucleotide sequence of which is

Alterrj.%ftﬁ[ii:ﬁ’lleﬂ, b)‘.h&”tfé@é@‘:' Vi riled et dio, p%@b&tiietsyténglse of the
inserting, and addi ng one or nore am no aci d sequences

compo i MBANS PfyieiH t'ﬁféOWBmB"o%%qléhe%sSH%Eg?ngng&éQ@%ﬁ of a

met hod specific to a sequence sife as

I ' d_by .th I leot|d t
prever%gtsx%/e?:%éérgg SHS?Q% a ythefaé)%o%yﬂ%g?gggge?ogg{% aa1?§01ammune

I nmrune “f ésponseé’in
iy Ausubel et al., Current Protocols in Ml ecular Biol ogy
15€8%9987) John Wley & Sons, Section 8.1-8.5) . In

addition, as far as a desired inmmune response is
Fhrrepaceantniny agstomfnraherapxeviden aferilbd ftpreeventing
nature can be al so isolated using a known

and/orhythrdadiizat iaonafléelmgdkcodyseaece, tdcludAngbedmehiatering the
Current Protocols in Ml ecular Biology (1987) John

" compo SA i9%h & S areet | 80 £ gndrrfd c AL Ga €effective dosage,
anplification technology (PCR) (see, edit. Ausbel et
al., Current Protocols in Mlecular Biology (1987)
John Wley & Sons, Sectiong6.1-6.4).




9 Furt hernore, when a gene that encodes an antigen

protein is known, a person skillTed 1Tn the art—wit
carry out without difficulty analysis of
hydr ophobi ¢/ hydrophilic regions on the am no acid
sequence of such a protein (Kyte and Doolittle, J.
Mol . Biol. 157: 105-122 (1982) ) , analysis of a
secondary structure (Chou and Fasman, Ann. Rev.
Bi ochem 47: 251-276 (1978) ) , estimation of an
antigenic region in the am no acid sequence (see, for
or a ex@npt eshAnadngd DA , Ll wipdG 346 (c%gn% Qi’ti%dis u&ed in

synthesis of a peptide corresponding to the estinate

rodu@fi [ 0 r o t he ti genecity
P P atchiar ng -t oo AdCPEPREARChetn boFRRF U hagent for
d JP 60-500684 A) or the |like. Therefore, a

an al%%?gﬁ%c 2%??%%'that encodes a peptide fragnent

contai ni ng an epitope portion defined by the above
S H be YeaddeEd ab g canyovi dps ox erurhesl iofcEudprgssing
. a chem cal synthesis and can be also used as an

a rejegkppassepmt ver eod/para tie fanviegensehother g ©SESH in an organ
i nvention. The expression vector used in the present

or tisismeettansplsntat tenntintanid iveCAQhi i & bet DBgivISEELIBBsition
of an antigen gene recogni zed by CD4~CD25' regul atory

to a mamed]l sin BXapmh Bfa @yt DeaYEGt foégtwécgogggém Lgeq use of
gene is inserted include plasm ds, phages, Ctosm ds,

the cdth ; of@nd; ot e r Lonal ly used in the |
o LY P S FRBYERL O Ps Yo Prcprodieeson
j | nds. _of _plasm ds _and _vectors using )
of o M B SRR B PRGRPERAT evSaliprEoruBRressing
are.eakﬂ n(Edkﬁg_Nblegylar Cloning A Laboratory Mnual ,
IeE5H 8P S5t Tyt PRPBAf OE ST af b7 VST $B89RORE NEACHRP in an organ
. Ausubel et al. (Ed.), Current 10 Protocols in
or tisHiectiaRsmBiFHeRNL9A987) John Wley & Sons. Persons
skilled in the art may suitably select factors for
e sresti fdpmldysi shegk aatpyeni dehes methldsbfceeédslating
such as pronoters and termi nators, from known contro
the asedwengesodppreguiatelry and anangewhbes oopit®25'T cells
upstream or downstream of the genes on the basis of
(reguldiriy pesedfl d)harkoseneeltis caNdyPHEPEERSes (SEREX antigen)
respectively. Therefore, the control sequence used nay

found DBy Olin@ nek @l f r(@@kk'i%g@@tailgefhé}{tiafiir%@ir&{ Oggu%n%%ceél by

If required, a marker Such as an antibiotic resista
JE{KE X used: d . r ' ect.or_of .the N

recon pr esentCB?nv%ﬁ% I on. %f%%ﬁéﬁwmﬁ§a%§%r%?%ﬂﬁe thié activity
avai | abl e vectors. can .be used, preferably those from

of che KRIRIAEPILE) €ot e WEptendes ATiasEdRt: KRORgR toRY T cells
present invention are renoved nay be used. The

are regyREesPyidie sFet vk IrterdrramvEREi D ney Ure gfetnber beukin
naked plasmd. That is, the conposition of the present

12 and; pyearienkinyl be dgedarhirhéatorancofrpesiitg qracked émhances
ri bosone or of one of various kinds of virus vectors

the apmnéiidyngef mreigudwitiony VECtarllsanmagensyi BUSpolynucleotide

containing an expression vector encoding SEREX antigen. The
polynucleotide may be administered alone into cells or may be fixed
on carrier particles or the like and then administered into cells.

An object of the present invention is to realize the




vector, a vaccipnia virus vector, a pox virus vector,

an adenovirus-associ ated vector) and an HVJ Vector
(see, e.g., K Adol ph "Virus Genone Method", CRC
Press, Florida (1996)), or may be used in the form of
bei ng coated on beads (carriers) such as colloida
gold particles. The conposition of thepresent

i nvention preferably has, but not limted to, a
configuration such that a vector for the expression of
antigen recogni zed by CD4i CD25' 11 regulatory T

suppreeklisni soft trachwtk h CaL e5rRRELL,EL €84S as_gol d. _
particles to be introduced ?ﬁto the ??Siﬁégﬁod?g% tions in

] | i.ke. The technol ogies for
e ol TRan MR, MurklRseit® ol Auraarrss caseases and

g I 0 the art ee,. €.49.. , W 93/17706) . Finally,
aller?ﬂg“€%+€%h% %o)f&%'&gﬁcﬁggﬁﬁéﬁﬁPéatFﬁ1§956$®¥1®h09YfPcells
. saljne or the |like suitable for adm nistration to the
with ?ﬁaﬂiﬁ%egn FOdFRER e 1B @ $ WRRN e BRjeon ecdiolitas sadciaiProvide
ions may be used together to pronote the
a theyapeyetf Imf tdidch edifsortanicorioof ppt hent 8. hduitamsyE diksbases
requi red, other pharnaceutically acceptable agents
or pathalopionobediheoheansfecti on may be used together.
The conposition of the present invention can be

amine ni speEesh Oy v O ¢ Aok nisdratd on et hods. method  of
Preferably, however, the conposition of the presen

i bEYBPLL 98 & mini st by JTe f _i.njection, ,
lmmuninfﬁgi%ﬁ?lgé Sgé-?$%u§5?32 %grﬁ?g e?ﬁgﬁﬁé?dﬁgﬁF et hofpmune

reactipgx?‘fe%}égaﬁeq%\f&ag{}e%sne&rbx; ha mliinkle tetrqrn%u%rrll gx%llj*letsgglo?l vector
encoding antigen recognized by CD4°CD25'T cells. Therefore, the
present invention relates to a composition containing an antigen
recognized by CD4'CD25'T cells or an expression vector encoding such
an antigen. More specifically, the antigen recognized by the
CD4'CD25'T cells is preferably a molecule found by the SEREX method.
In addition, the antigen may be a hetero antigen or an autoantigen,
more preferably an autoantigen. The SEREX method is one developed
in recent years by M. Pfreundschuh et al (Proc. Natl. Acad. Sci.
USA94: 1914-1918 (1997)) and involves screening cDNA expression
libraries of human tumors using human sera. In the Internet, more
than 1,800 different types of genes identified by the SEREX method
have been registered as SEREX database (www.licr.org/SEREX.html) .
They include, but not limited to, heat shock proteins DnaJ-like2

(GenBank  Accession Nos.:NM_005494, XM 028966, XM 172161,

XM_052862, XM_062754, XM 093388, NM 016306, NM 012328, and



such as _an intravenous, intraabdom nal, subcutaneous,

or intracutaneous route, an intra-adi poS€ {13SsUe or
intra-breast tissue route, or an inhalation or

i ntramuscul ar route; collunariumor the |ike through a
mucosal route; or the like. O those adm nistration
nmet hods, genetic transformation techniques with

accel erated particles are described in U S. Patent

Nos. 4,945,050 and 5, 240,842 and devi ces based on the
nodi fi ed net hods thereof have been commercially

NM_ 00 588 )| a@iaee(:tlmr-ad(de&kﬂérrﬁct&é¢§§éloﬂ'®%sh0§ho%'8'1%' AF193806,
speC| es used in the pr esent i nventi on are not 2

and Aﬂlg§§G§5 &@¥?£|n0F§§ % ﬁ?é@ggheﬁG%nBa % p%&%ﬁﬁ§n No.

i ncl ude ‘manmma rats, ra

s, . sheep orses, and primates such as
06758, Bhd s BRSNS o Ersed o B - ¢ PAVB8P234) . The
J,animal s, human beings are nore preferable. DETAILED
texrm 5E§é?§| PREaY 132 efHrol ReENEE(ONaFhES aft hegBainrrekprests grhose
vector used in the present invention may be generally
molecud@si didendridd et oh A ERREN netO®. cl.g to 1 g,
preferably 0 . 01 ,cl, g to 10 ng, nore preferably O .

In, they dwoedd / integt pen, dpsagruevesti Beughatth®ncodes an
dosage may vary dependi ng on the type or degree of

antigetli ®@gSBe DR SeXHBhI bt AGE, paPE:i POOYr VI Olthi OLatd\€ rar as
animal, an adm nistrating route, and so on, and i s not

it cad'd@ﬂé%ﬁtéT@ aSByﬁeéuﬁﬂﬁﬁﬁé'QasﬁbﬁES 59alﬁﬂT%f¥%ering the

result of carrying

polynucleotide into a host animal according to the method of the
present invention. The polynucleotide that encodes the antigen of
the present invention may be any of those the nucleotide seguence
of which is prepared by artificially deleting, substituting,
inserting, and adding one or more amino acid sequences by means
of well-known procedures such as a mutagenic method specific to
a sequence site as far as a polypeptide encoded by the polynucleotide
generates a desired immune response in the host (see, edit. Ausubel
et al., Current Protocols in Molecular Biology (1987) John Wiley
& Sons, Section 8.1-8.5). In addition, as far as a desired immune
response is generated in a host animal, a §ariant found in the nature
can be also isolated using a known hybridization technology (see,
edit. Ausbel et al., Current Protocols in Molecular Biology (1987)
John Wiley & Sons, Section 6.1-6.4) and a gene amplification
technology (PCR) (see, edit. Ausbel et al., Current Protocols in

Molecular Biology (1987) John Wiley & Sons, Section 6.1-6.4).




out the above process can be renoved by

.admnistration of Interferon-7 or adm niStratiomn of
Interleukin 12 together with Interleukin 18. In other
wor ds, an appropriate conbination of the action of
cytoki ne and the sensitization wth SEREX antigen
allows regulatory T cells to be artificially nodified
and applied to an autoi nmune di sease) a reaction with
organ transplantation, allergic reaction, and contro
of tunmor imunity. Alternatively, furthernore, renova

(ﬁuﬁﬂhéfmﬁ$@§uﬁﬂﬁﬁ%§b@ﬂesﬁﬁééﬁgﬁ%g%%;gg{EB%Qg%%;gggtein is

the treatnent with anti-CD4 a anti -

t ref .Lhe_present invention provides a
known '?reat%%gg%% d&}g l%qo'rtgotnhpeogﬂp' it f GPTES R oMtthgWhel Eficulty

activit fr l.Latory T cells. Since the present
analy%ﬁxeﬂ%i @%ﬁé)?%?’g?&ﬁd hyRIFOPSERER #iRIIRHF peenbhes amigo acid
| mrunosuppression activity of regulatory T cells,
sequenqfy o Fslcgh@mcatm H&d tef apdrReol 1 tnbet k. Metli.vBtiplof157:

regulatory T cells for the first tinme. Conventionally,

105-128/éh 98RO Ugnedny ks ofraos edon €5 aRd ragehire ben6u heRMNFasman,
devel oped for the treatnents of autoi nmune di seases

Ann. Rand Bibengy.as7 Welsll -23 6t N9y BEAT NBIN Snd ©f 05 WIPLAESSA Myenic

transpl antation rejection and graft-versus-host
regiod @aCthOMmid® Rfif€cLhVERESS(see, for example, Anal/Biochem.
151: 540-546 (1985)), and synthesis of a peptide corresponding to
the estimated amino acid sequence to determine the antigenecity
thereof according to the PEPSCAN method (Nature 314 (1985) and JP
60-500684 A) or the 1ike. Therefore, a polynucleotide that encodes
a peptide fragment containing an epitope portion defined by the
above method can be produced by any of procedures including a
chemical synthesis and can be also used as an expression vector
for the antigen of the present invention.

The expression vector used in the present invention is a
recombinant vector with the insertion of an antigen gene recognized
by CD4°CD25" regulatory T cells. Examples of the vector to which
an antigen gene is inserted include plasmids, phages, cosmids,
viruses, and other vectors conventionally used in the art. Any
person skilled in the art will construct various kinds of plasmids
and vectors using technologies described in, for example, Sambrook

et al., (Ed.), Molecular Cloning A Laboratory Manual, Cold Spring

Harbor Laboratory (1989) N. Y.) and Ausubel et al. (Ed.), Current
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t hereof reaches a limt. Therefore, those having

hi gher effectiveness have been needed. The present

i nvention provides a nmethod and conposition extrenely
effective in controlling the action of CD4' CD25+
regulatory T cells the inportance of which in the
living body has be en 'clarified nore and nore in |late
years, bringing a breakthrough in the treatnents with
t herapy of autoi mune di seases and all ergic diseases

and organ and tissue transplantation. BRIEF
PrOtoﬁngtR}’gﬂl B RSB RS Y Johm Wipewph SeB&E ng

that the inmuni zati on with SERER anti gen al one

HONARS Tttt dsias the latgmali guirabdyasgiaph Showbmg for

that cells responsible for pronoting netastases to

contrdlungfi rdpcedshynt e iamigeratgates ih KEBER@Ntiggensuch as
alone are CD4' or CD4' CD25' cells but not CDB~ cells

promotlers Fhfld 3 dernd diftRifs , Shomdle tRabwhl angpl@dat i 900k nces
CD41CD25~ T cells fromthe nouse i muni zed by SEREX

approf¥id aals)@eapﬁmgé eﬁamt&‘?té“?‘gsué]$t%mg%\ﬂ'@E%gwési:%egm of

graph show ng that the pre-treatne
ene o<l DAL Tt ERNCER (18 AV 8 G ol SEhiR prposes
respegg{ﬂgiggnOtéﬁggg%ggé9nu§$§igggtrol sequence used may be
originated from the antigen or a heterologous one. If required,
a marker such as an antibiotic resistance marker may be used in
the "expression vector of the present invention. Although many
commercially available vectors can be used, preferably those from
which polynucleotide sequences unessential for the present
invention are removed may be used.

The composition of the present invention may be used as a naked
plasmid. That is, the composition of the present invention may be

used in the form of being packed in a ribosome or of one of various

kinds of virus vectors including a retrovirus vector, an adenovirus

vector, a vaccinia virus vector, a pox virus vector, an
adenovirus-associated vector, and an HVJ vector (see, e.g., K.
Adolph “Virus Genome Method”, CRC Press, Florida (1996)), or may

be used in the form of being coated on beads (carriers) such as
colloidal gold particles. The composition of the present invention
preferably has, but not limited to, a configuration such that a

vector for the expression of antigen recognized by CD4'CD25°
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protein and p63-71(T)-pul sed PIHTR denotes the control

antigen protein. Fig. 5is a graph showing in vivo
preventive and therapeutic effects of immunization
with mERK2 or 147HER2 and Dna J-1ike-2 on netastases
to lung. Figs. 6, 7) 8, and 9 show results of
measuring the dianmeters of tunors on the backs of the
mce in Exanple 4. Exanples Hereinafter, the present
invention will be described in nore detail wth
reference to exanples thereof. However, these exanples

reguld@¥ey NP ¢&t eati o0y fa diesd rdxptclarigrlteliep%%a%l% tsli‘:l%h as gold
present |nvent| on in any sense. Reference Exanpl e:

parti {]QJS, élboé’] r%h%%ééég?( Q%él'iqgr dﬁ?% nrﬁ%:i'ﬁ ﬁa gene

enS| |zat|on Wt en a
ivo injectiaon of hy cholanthrene i nduceq sarcomm
gun °’€:|\)é§f’n£ $s Jri%g tﬁ&ﬁ‘é‘n?tlﬂg&rﬁssﬁ%/ EOFﬁtlagaﬁF‘ﬁﬁll?chﬁ%éCles
net ast ases 15 to | ung, so that the animals will be
with REJathud e i dPe 876 Rk inThhg 2%t {586l ®f I et PE£ag706)
to lung was established by adm nistrating 1 x 106
Final Q¥SSrhe podynoelllestofieOcdn fde pnepareafl imaosalBALBhf saline
nouse through the | ateral caudal vein thereof . nMERK2
or theliiKe kaidabukatef ddmiasies wwas itiedoasha 1ivMhtig addyenother
and Dnal-li ke2 was used as an SEREX anti gen.

addlthaﬁaml 48kheB WASH Rist ical1RA RV 8loh Othaf H\@aﬁséacho%géher to
the i muni zation was initiated before 14 days or

promoggy f&ﬁ%ﬂégéﬂi E 1%%&&%61‘9& #}é&b}gﬁda plFﬁg"ph%gmore,
enco a mxture or t p] asm an
if re P %m,?g enc 'P a contr vecteor nd 3%1 gs"tl_ﬁ%é” € cmote
FHIH %\ Rt 855K p‘°1 ECn of
t he day of the t unor adm n| stration (on t he sanme
the tyapgfecEions pay Bequ§€ds FBAFERETt unor adni nistration
(according to the nethod described in H N shi kanwa et
afhe q@meos Nat9n ofckhe pgcqsenJSAnggnt}@g7qa114ga79d(n2@gf)tered
) . After 28 days fromthe tunor adm nistration, the
by any cefwea@nbaltsifaceoh am@tfnbelsnurrbéreﬁérpmmnahcywever, the
nodul es was counted under dissecting mcroscopy. For
compo&dcthogr eiprhéi yee s tred rsv evett on Siegd .a ditien irsasantd® ar eneans of
shown by nmeans SEM t hereof.
injection, infusion, or gas-inductive particle-bombardment method
(by an electron gun or the 1ike) through a suitable parenteral route
such as an intravenous, intraabdominal, subcutaneous, or
intracutaneous route, an intra-adipose tissue or intra-breast
tissue route, or an inhalation or intramuscular route; collunarium
or the 1like through a mucosal route; or the 1like. Of those
administration methods, genetic transformation techniques with
accelerated particles are described in U.S. Patent Nos. 4,945,050
and 5,240,842 and devices based on the modified methods thereof

have been commercially available (Biorad Laboratories).

The host animal species used in the present invention are not

12




Before 14 days fromthe tunor adm nistration, mce

were i mmuni zed by plasm d encodi ng nERK2) resulting in
conpl ete prevention of netastases to lung. Such a
preventive effect could not be observed when the
i mmuni zation was carried out before 7 days fromthe
tunor adm nistration and also after the tunor
adm nistration (see Fig. 5). In contrast, the
i mruni zation with a conbinati on of nERK2 plasm d and

-Iike2rplasn1d grevented 16 nmet ast ases to | ung

e t

- aJ
11mlteg3;np FEVENP TeBRC G T EF SIFTRS o5 dhyfder FRRft Ae ingioide manmals

adm nistration (see Fig. 5) . The presence or absence

inclugingipi g5t Fods wasbkbhei dasd bya peapd gsf, sheep, caws, horses,

hi st opat hol ogi cal exam nati on. The nuneral value in
and puime fasggsuehshewsonkaps aSENafad ineingce odFr t8aglk, for the
group. Exanple 1: Pronotion of Metastases to Lung by

host a3eiid 14 Zahirdh Wd insERER: AR i 988N OR,1 8 the sane
nodel of netastases to lung as that of Reference

Exanpl e, mce i nmuni zed by the plasm ds encodi ng SERER
antigen or the control vectors after 5 days fromthe

t e i Sstrati (ficed after 28 days
DETAI%rwnnﬁéﬁggﬁﬁéﬁ égkéﬁﬁif$§§$§#§&respectiver. Then, the

nunber of pul nonary nodul es was counted for each _
&"ﬁr%ﬁ??%@r?rt AEPHAF P RGN WiEdilFebh ppresent invention
respective plasmds of four different antigens (each

may befgenrmvas admbyseteredotei ay)amnoent afhéab0sheck to 1 g,
protein DnalJ-like2, DNA |igase 1, Galectin-8, and

prefeyidy A).-00 pdi ng poote) My eRledmab1yas . the ¢SEBERIO 11 g per
antigen, the nunber of the nodules was 130 to 170. In

dosagd hevaasthafghochamits 25 | iy | v&ey t déd end g Neibehe Ot ype or
the nodules was 30 to 50. On the other hand, when the

degre@BEl'Hii!sﬁeé/ﬂ,etﬁS%@ﬁiail\/iQ‘lﬂ, hg@@n?dsgo wlidH¥ 98 the anima1l,
encodi ng three nmouse's nol ecul es which could not be

an aamgiectet syen-after Jepeat esh SERER analysi fimic&a.

gl ucose

The immunosuppression state realized as a result of carrying
out the above process can be removed by  administration of
Interferon-7 or administration of Interleukin 12 together with
Interleukin 18. In other words, an appropriate combination of the
action of cytokine and the sensitization with SEREX antigen allows
regulatory T cells to be artificially modified and applied to an
autoimmune disease, a reaction with organ transplantation, allergic
reaction, and control of tumor immunity.

Alternatively, furthermore, removal of an immunosuppression
state may be carried out by the treatment with anti-CD4 antibody
or anti-CD25 antibody.

Therefore, the present invention provides a method and
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regul ated protein, secreted nexin, and TCP-1 zeta

subunit (Cctz-1)-containing chaperon, no netastasis
pronoti on was observed | 17 (Figs. la and 1b). In
addition, even if the animals were respectively

i mmuni zed by plasm ds encodi ng t hree human SERER
anti gens (Hono sapi ens HMBA-i nduci bl e protein, hunman
retinoic acid response protein, and Hono sapi ens
hepatitis delta anti genresponsive protein A), and

di fferent species of proteins such as oval bum n, no

compoﬂ@f@ﬁ' Phy Oéoxﬁ‘@f@fi?ﬁéstﬂ@saQE)?ﬁ{t\fﬁ ‘EFEQ ?l:or II g' cells.

her wor ds was suggested t Re se I'za

th the SERER an en _al one s aut oan n pr.onot
\rlr!e fet 2608 PTRERBFof BV RSt PR o Re oL | OB \SRRER chgigen
nmetastatic pronoti on were anal zed When t he nouse was
promot;s._ theat BHURPEHPRRESSEDR ﬁﬁﬁé&léﬂalo%rﬁ?%%ﬂ/t%t?y T cells,
anti - CD25 nonocl onal anti body, no netastatic pronotion
there dige shewhe sehbpdi eht¢ortxeihimnahd iskdd widy ofszegedatory
at all (Figs. 2a and 2b) . Wen the nouse was
T cells efdrecahedf st anwe: CD25 nonocl onal anti body, the
nunber of netastatic nodul es consi derably decreased,

COPPRE el O 4 11 PN e bth CEnY@SH n@arpds@stb@a&eauéggganabhgents
. I'n addition, when the nobuse was pre-treated with

have b'ae_rgﬂ d@%l‘&%@ckggakh@nﬁfe@gﬂe@{@ SeNsldds Yl seases and

DnaJ-1ike2, the netastatic pronotion was served as

a“er%i* r%rea??rgﬁtplfle: treaztfsent%h.c’i‘rsr%agaf'é%s‘%”t Bt Hspiepsation
T cells were responS|bIe for _the
reJeC’fT’e‘?%staa{t 9§%t ISHEU AT e TEACERPep2 e EEfpStiveness
Sen3|t|zed by SERER Antigen Pronote Metastases to Lung
thereq rerghes r ert 1ViMAY i dat Th§reherresulthoseht ApNéag nhigher
Exanple 1, CD4;CD25" T cells sensitized by SERER
effecehv¢@eﬁ3mhsverbﬁs@Iaﬁe@edin a tunor-inocul at ed nouse
and the presence or absence of netastatic pronotion
VEie phseseuned.infieattiics; mhenidB4' £DAEthbeahd wemposition
transpl anted froma nouse i muni zed by Dnald-1ike2
extremdly Jedf fddt0ive | WIDI JBRUHTD] ITBIAS LRSES ab@ ibWNgowascpa‘cp2s®
consi derably pronoted. In contrast, when CD4' CD25- T

regqul&€bly WRIA 1td %sphagbe@aneeaakywﬂpcﬂrmﬂm1Q;fmg body has
net astases to |l ung was observed. In addition,

i.gni rQJ
been' el Bb s bt R L8HE ?Qfﬁtp@%%‘% dkenrough
. ared . ho trans | a tat In this cas ,
in cng STREER e B iR Bt ho T mpPE A TR sRend allergic
) extrenely small) _conppared with the case in which
diseagesspRf BT ePE STugeFFRNGRIRRERARSPl ant ed (Fi g.
3). Exanple 3: Pre-treatnent with . SERER Anti gen
Suppresses the Activity of CD4i T cells but not CD8~ T
cells The inventor et al . of the present invention
BRIEF haBeCRIRVIONSOy TBPODRBWUINGAt the adm nistration of
each of plasm ds encodi ng tunor antigen and SERER
ariggen 19 d R dpHdwienultdzed tHeus antoulzd tikauee th SEREX
strong antitunor inmune response) while considerably

antlgéﬂhé‘i‘sh@gﬂicgﬁo@@épﬁétEHEQEéQnth 1@6 T cells, and

besi des t fication of cell response was
ﬂét’f?”‘ii%%%”g%’ﬁh %&%t&%&%@%%‘@?aﬁ%ﬁ vepf Beomoting
03/ 000894 Al In view of the above, |t

metasEe{F el wiet éde’Feﬁ’oPYt hRei Wf&?%%b%‘hé’é’s”bf“@@é‘ aptigen
cell's and CD4" T cells changed with respect to the
alonesappr €B4i orr GIP4RDAAT i eehb? Putnimet reBpores Iconf i r med
in Exanple 2. A 9-ner of nutated kinase (i.e., a
peptide mMERK2 9n) was used as a tunor antigen. A nouse
was pre-imuni zed with Dnal|i ke2 and then i muni zed
with a plasm d encodi ng nERK2 9m al one or together
mnth a plasntd encodlng DnalJ-1i ke2, follomed by

| pe—p— N N Y L PN N T e o




L muni zation with SERER antigen suppressed the hel per

activity of CD4"T cells but not CD8"T cells . The
analysis with a -Gl Cer-CDi d tetraner confirmnmed that
t he nunber of local natural killer T (NKT) cells
decreased. From Exanple 1, Exanple 2) and Exanple 3
descri bed above, as an exanple of the antitunor inmune
response of a nouse tunor netastasis nodel, it is
experinmentally proved that the treatnment with a
pl asm d encodi ng the SERER anti gen al one suppresses
tfhigy ent iikkeal GPHPR EREWOAS St Yt St SS54meh ¢ Ién ast b4 y¥p25”
of CD4" helper T cells as a result of the activation
" - y _ ) .
R I R et T i
of Requlatory T cells The inventor of the present
mEtaSQ§ﬁ&ﬁn*%ﬁ“H5¥‘identified a wild-type autoantigen
W thout nutation recogni zed by the i mmune system of a
FHrted- BEari MRPRFERIRRE B2 ERfsPEf - tRE2EPRER MR EROFEREX
usi ng a cancer-bearing nouse serum ( SERER-i dentified
antigequtedames gedyrceFhehSERER ¢xe@ft ODBedt algtldansbgsr fiwy themERK2
recogni zed by CD4 cells after being recognized by 1gG
antigéM. enhanced hel per effect can be exerted when those
SERER-i dentified autoantigen and cytotoxic T cel
(&7 Ldhé& e€9gliral, NG rtai0fed € BPIR OBeABtEFEMERKR Usedantigen
for co-inmunization using a Helios-type gene gun (Gene
n KO - ) 5 t r h ;
Pro e B ot T PRERER, FABAT, Food aat oant 1 o E hpancigen
it is found that the tunmor in a lung netastasis node
PIOte}- 4 murine sarcoid becomes worse and the immunity is
regul ated suppressively. This, nechanism.is cog§igered .
ol Pe &P fFr2RhED i 2BtV Of° SIF Ssd-1ve and therapeutic
SERER-i denti fi ed aupoantigen W th a decrease in _NKT_ by
effeceif MG iregulont dlFPCPBRER G T 4EIFR2 and PpasJ-1ike-2 on
exanpl e) for
metastases to lung.

Figs. 6, 7, 8, and 9 show results of measuring the diameters

of tumors on the backs of the mice in Example 4.

Examples

Hereinafter, the present invention will be described in more
detail with reference to examples thereof. However, these examples
have no intention of restricting the scope of the present invention
in any sense.
Reference Example: Inhibition of Metastases to Lung by Simultaneous
Sensitization with SEREX Antigen and Tumor Antigen

In vivo injection of 3-methylcholanthrene-induced sarcoma

CMS5m cells originated from BALB/c into animals causes metastases
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I nvestigating how an i munosuppression effect due to
the i mmuni zation with sol e SERER-identified
aut oantigen participates in an all oi ntune response in
transplantation or the like, the tunor originated from
a nouse of another strain was inoculated into a 21
nmouse i mmuni zed by the SERER-identified autoantigen
al one, and the effect of the inoculation on
proliferation was investigated. (1) Materials and
Met hod ce: BALB/¢c(H2d) and C57BL/6(H 2b) mice were

to luydy o Eﬂ"%ﬂ%rﬁﬂb%?nééﬁ -‘f”dje%ﬂef Pefd At tdu Pged 6gemeks. Thus,
(Dnald-1ike2, Mus DNA Lipase 1 (Lipase 1), Mis

a modgd| pEAreiasdiasgsprter dumg ane @pttalldsstie by Ranifi)drating
were incorporated into the respective pBK-CW pl asm ds

1 x 18hdCNSEen tomedenl got Qar tixlas. cdeme imid dUWALD mouse
(I muni zation): Imunization with the SERER-identified

throught enetl Hesral QRS veanr i Ber88F . DyndditS %H@P?E%Ué'ré’utated
supplying into the abdonen of a nouse by using the

kinas&§k595ﬁ§¥@QaQQPQ: aEQqBEnLnQQH|B %EUPEQEEG&agngsed as an

ek fromthe second i nmuni zation w

S =L dem f] antigen alone,, a BALB/ c mouse was
SEREX; %geggf gﬂéd %/\ﬁhlﬁlgngy%rg %lrrlloVg S et T3 e BN ToF i e etpak such
that £g0n1CS7BL/6 and a C57BL/6 nouse was inoculated with a

a F ORI REF T T PR AVESS A Gihed® T drh BAYB/ er Wdays from

wer e subcut aneously inocul ated in the backs thereof at
the tymeg adRipAstEAtaPNIWKER0E) Af PR smidhDEnoddWRMERK2, 2) a
. the dianeter of the tunor of the nouse's back was
mixtupeaslithd MRRK2 plaen{ Searda gd.ashitheRFod My iabedhesol AMector,
anti - CD25 anti body was adm ni stered at a concentration
and 3dpf aOm25tngeabterheonERARSr gl aemidndnkdr acCDn@RANIi}RE20b1asmid,
the anti body with amoni um sul fate from hybri dona
or onP€Rd.day of the tumor administration (on the same date), or
after 5 days from the tumor administration (according to the method
described in H. Nishikawa et al., Proc. Natl. Acad. Sci. USA 98:
14571-14576 (2001)). After 28 days from the tumor administration,
the mice were sacrificed and the number of pulmonary nodules was
counted under dissecting microscopy. For each group, five animals
were used. The results are shown by means + SEM thereof.
Before 14 days from the tumor administration, mice were
immunized by plasmid encoding mERK2, resulting in complete
prevention of metastases to lung. Such a preventive effect could
not belobserved.when the immunization was carried out before 7 days
from the tumor administration and also after the tumor

administration (see Fig. 5). 1In contrast, the immunization with

a combination of mERK2 plasmid and DnaJ-like2 plasmid prevented
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22 As the anti-G TR (d ucocorticoid-induced TNF
receptor superfamly 18 ) anti body) a hybridonma DTA-1
(Prof . Shinon Sakaguchi) Kyoto Univ.) peritonea
fluid was diluted 8 tinmes and then 200D 1 (25 ,ul)
t hereof was provided. As the anti-CD4 anti body, a
hybri doma GK1.5 peritoneal fluid was diluted 8 tines
and then 200 ~.L 1 (25 ,u 1) thereof was provided. For
the respective anti bodies, the adm nistration of
metas@ntibqg¥ was erfﬁ%ned once i medi ately before the
FADRTI AT FBRIFOTRIBE LY BV R EFRE W oDP s FsAMFgRe tumor
., BALB/c mice, rejection of the tunor originated from
adminsype F 5oRi (Ee 3 Iprol onJé¢ byesemuaiabbeenak of metastases
SERER-i dentifi ed autoanti gen and sone of the mce were
was coefiroédt byomeaithi sfphehdsenpa thad cgdreal lsGdihdti®n. The
adm ni stration of anti-CD25 anti body or the
numeralinidlied Hal th8 Of g@hné isHIwERmaBhisbod¥em B ivENRice for each
CD4' CD25'" T cells may participate. As a result o?
group Suppressive regul ation of the imune response by the
i mruni zati on of SERER-identified autoantigen, an
al I oi mmune response may have al so been reduced. 23
CLAIMS 1. A conposition conprising an antigen
Exam ecogg@zed Q%Bg ' CD25' regulatory T cell. 2. The
P tDpodi 198N 1 FuitRf asFages hol LURife e fenRd tigeitgem with
recogni zed by the CD4' CD25' regulatory T cel
SEREX Mot s iom®l ecul e i dentified by an SEREX nethod. 3.
A conposition conprising an expression vector that
efft ddies sapeanefigero f eudgsiteetk hyoal G4’ £HOAHat of Reference
regulatory T cell. 4. The conposition according to
Exampld aimhc3; iwmemdized bg aheigensh edo gl iy d8REX antigen or
CD4' CD25' regulatory T cell conprises a nolecule
the con@edlli véetoby 4 e SERER dBtrdflthe tumor administration were

sacrificed after 28 days from the tumor administration,
respectively. Then, the number of pulmonary nodules was counted
for each animal. When the animals were immunized by the respective
plasmids of four different antigens (each of them was a mouse’s
protein), i.e., a heat shock protein DnaJ-like2, DNA ligase 1,
Galectin-8, and poly(A)-binding protein cytoplasmic, as the SEREX
antigen, the number of the nodules was 130 to 170. In the case of
no immunization like that, the number of the nodules was 30 to 50.
On the other hand, when the animals were respectively immunized
by plasmids encoding three mouse’s molecules which could not be
detected even after repeated SEREX analysis, 1i.e., glucose
regulated protein, secreted nexin, and TCP-1 zeta subunit

(Cctz-1) -containing chaperon, no metastasis promotion was observed
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5. The conposition according to claim2 or claim4

wherein the nolecule identified by the SERER net hod
conprises an autoantigen. 6. The conposition according
to any one of clainms 2, 4, and 5, wherein the nol ecul e
identified by the SERER net hod conpri ses one sel ected
fromthe group consisting of Dnald-like2 (GenHank
Accessi on No.:NM 005494, XM 028966, XM 172161, XM
052862, XM 062754, XM 093388) NM 016306, NM 012328,
anq NM 0Q5880 Gal ectin-8 (GenBank Accessi on
AAHPBE8 1Y) AF199808994KAORF19888) ifoathea animals were
on(A) bi ndi ng protein (GenBank Accession No.: XM
respe%ﬁﬁ%ﬂhy igpgnizeds eyl B GesBadgk Amceﬁﬁngnﬁwre&mhuman SEREX
000234). 7. The conposition according to any one of
antigelsi#Hen® $8p 6en v HMEA N edYeiE] @t oteinSeluhQh retinoic acid
adm ni stration of the conmposition. 8. The conposition

resporff€ Opiot@ i) aAMaon®r chahimhsl fod r dhe -
conposition is prOV|ded fo?lprgveng?nglggglg# reaﬁlﬁégen

it as np03|t|on ccordin
reSporgshhy\p%ne of %}:}lgrrsea% V\,her elsr?etcﬁ %p8§|° |e& |§UCh as
vi dedf or reventln and/or treating aIIer
ovalb |l§1ea§1é)spr OLHpR Sgnﬁﬁg??FBﬁlﬁc‘ﬁﬁ? o‘?l?@e’f‘be%ngflcﬁwe 16 . In
wherein the conposition is intended for
other %’Bﬁsﬁes%FrYffSaSP@P@&FFQnﬂi&%ﬁ&h%ﬁeaﬁaﬁeﬁaalon with the SEREX
graft-versus-host reaction in an organ or tissue
antlgetnr grisphamatdvreantisen nerenoted hebasvssepr essing a
manmal , conprising adm nistering the conposition
g&-@mq;ﬁqq:ga,t ocaiyl opkenbtybabnmsidvdéDvdd tig t Iiiﬂermmjas tatic
12. A method of irmmunosuppressing a mammal, conprising
promottike stepe 2halyteal adikan St | ﬂGuEBeuﬁ%n%sélﬂﬁhted with
according to any one of claims 1 to 10 to the mamul

anti-dpd SYRRCASHadNahiHBAY &5 RANSE: ey ol ®han antlbody no
adn1n|ster|ng Interferon- Y to recover the I mu !

metastraQ:SiQoB§% ortqrg Bﬁe to the sensitization with DnaJ-1ike2 was

(Figs

observed at all (Figs. 2a and 2b). When the mouse was pre-treated
with anti-CD25 monoclonal antibody, the number of metastatic
nodules considerably decreased, compared with one which was not
pre-treated (Fig. 2b). 1In addition, when the mouse was pre-treated
with anti-CD8 monoclonal antibody and sensitized with DnaJd-like2,
the metastatic promotion was observed as much as one observed in
the case of no antibody pre-treatment (Fig. 2c). This result showed
that CD4" or CD4°'CD25" T cells were responsible for the metastatic

promotion.

Example 2: CD4°CD25° T cells Sensitized by SEREX Antigen Promote

Metastases to Lung
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manmal . 13. A nethod of i mmunosuppressing a manmal ,
conprising the steps of adm nistering the conposition
according to any one of claims 1 to 10 to the mamal
to suppress an i nmune response; and further
adm nistering Interleukin 12 and Interleukin 18 to
recover the i mune response fromthe manmal. 14. A
nmet hod of preventing and/or treating an autoi mmune
di sease, conprising adm nistering the conposition
af $ toclaiml to a mammal in a pharnmaceutically
?Ec H%%é§%11Q$tl%§et%ﬁ ¢l blohpdstaimed doc Baimgle 1,
ny one of clainms 1 to 10 for manufacturing a
CD4’ CD&PevEn??%éS ayemtibhdedrby SEREXpeUtigemeent Hreinsdlanted in
aut oi nmune di sease. 16. A nmethod of preventing and/or

a tumar-datdqul aredioersgi andi sieagfe EHEY bl M9s 85AL rB§'in%rtlar§g:at1c
the conposition according to claiml to a manmal

promotphat mMreewt ickaldry <&f .f ectiae f9sagfenl
composi tion according to any one of c § gﬁ%§§§ Q% Egﬁls were

trans r t SP d i uction of a
%ﬁéﬁgﬁ§|€€agd£ﬁ? andﬁﬁﬁ%ggg%era ?¥16P§d@ﬁi AHtigen into a
Lsease. met hod of suppressing a
rumox ?’Léi"g%igr oReEEERRRsR dou e, Wiaf FovRt SeEaRb¥t Premetiedn  In
n grgan or, tlssue transpl antati on, conpri sing
£ HQRffW@ cofp&&tionvaEe ortdimgrlendles,m deavly no
a mammal in a pharnmaceutically effective dosage. 19.
promotian oLt HEe k%Rt i 39 atees dwag tobseyvede ofIrc| addstion,
1 to 10 for manufacturing a preventive agent and/or a
signifigampauw t s bgehe poomsuppnesssngbsetrep@civhef L188ehs9Rized
and/ or a graft-versus-host reaction in an organ or
CD4°CDRBESSUR t resispd antwlrieOn. transplanted, compared with no

cont:traiasn a
d

transplantation. 1In this case, however, the degree of metastatic
promotion was extremely small, compared with the case in which

sensitized CD4°'CD25" T cells were transplanted (Fig. 3).

Example 3: Pre-treatment with SEREX Antigen Suppresses the
Activity of CD4" T cells but ﬁot CD8" T cells

The inventor et al. of the present invention have previouély
reported that the administration of each of plasmids encoding tumor
antigen and SEREX antigen to the tumor-inoculated mouse could induce
a strong antitumor immune response, while considerably enhancing
the helper function of CD4" T cells, and besides the amplification
of CD8" T cell response was depended on CD4" T cells (H. Nishikawa
et al., Proc. Natl. Acad. Sci. USA 98: 14571-14576 (2001); WO

03/000894 A1l).
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27  ABSTRACT The present invention provides a
conposition and nethod of regulating the activity of
regulatory T cells. The present invention relates to a
conposition containing an antigen recogni zed by

CD4' CD25' regul atory T cells or an expression vector
encodi ng such an antigen and a nethod of controlling
an i mmune response froma mammal by administrating the
conposition to the manmmal . Furthernore, the present

vention prOVI%FS effective neans for suppressing a
r P Ot T0R Tr EAe ARG Sand t a3 stidiedsuke hber gractt the iimmune
transplantation and for prevention and treatnment of an
resPo%ﬁ?%l%ﬁﬂﬁRﬁdﬂééaéésoﬁn@nﬂa4I@rgetldlsmam@ed with respect to
Furt hernore, an i nmunosuppression condition can be

the sulp@mms@ddmyon ey @gltd usd £ diinih Of e $ PO LE & VN1 v i 1 A Example
conbi nation of Interleukin 12 and Interl eukin 18 .

2. A OLheRir WI AGtatRasRiaykekipecact t
sensitization with an SEREX ant‘lf\qg;k:jp@:[lgIe k2 9m) was used

as a t@h%§u5£@?b¥ﬁonb‘i'?r%qf AL %k%h%lmln Pﬂggliipul@mq Jd%ep and

regulatory Tcel | OMAn e ce
then @i ne d seas reacti ons_acconpani ed with

or gan rans ant 8 agﬁl aPPEPYL BRI BERK? oI 3Afte 6IT sPgether
with n|t and _the like. %
ﬁ#%ﬁiﬁ%ﬁﬁu é??ﬂ?]?ﬂ&??kB&???Nﬁo 1 PWES] PVGHE T VBDREMRERK2
y]. 7M5] 7M 7MSf ] 7TM 7M5] 7TM ] TM@ ] 7MS ] TM@
om SP%WI‘?S]C?R?B]STR/S?EWM PR 7R 1 FOF @@dHY Q IjfwnBRE2 ik alaBused

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
alone| ¢aleceieatcadtmpuaWicd] cahoalléakead L@ hed! 4F fect CD8” T cells
(Fig. 4a) . However, in the case of combined immunization, enhanced
helper activity observed at the time of no pre-treatment with
DnaJ-like2 was completely disappeared by the pre-treatment with
DnaJ-1ike2 (Fig. 4b). Consequently, it was found that the
immunization with SEREX antigen suppressed the helper activity of
CD4'T cells but not CD8'T cells. The analysis with @ -GalCer-CD1ld
tetramer confirmed that the number of local natural killer T (NKT)
cells decreased.

From Example 1, Example 2, and Example 3 described above, as
an example of the antitumor immune response of a mouse tumor
metastasis model, it is experimentally proved that the treatment
with a plasmid encoding the SEREX antigen alone suppresses the
entire immune response by suppressing the activity of CD4' helper

T cells as a result of the activation of the CD4'CD25" regulatory

T cells.
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’p: K

FT{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca
] cal =| 8y8wr<v)
t!1113"w s####: $$$% xsni d_Z] ] ca] ca] ca] ca] ca] ca]ca]ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]ca]l ca]ca] ca] ca]ca! YAW®BH ' W ' ((=)X)));
*p*t *+HOMD{ 11v333 @44
5L5556M6R6} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] calca]ca]calca]ca]ca]ca]caJca]c
alcal ca]cal R669: K: ::; N,
Example den Copttxavid o @ERAD AMhBe Bk BBESEY €0 XSot kA lorehedlivity
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
of Regwlazbdrwm]Tatenlea]calca]ca]ca]ca]ca]cal! C D} DDDE] EEEF[ F
FFGQZGGGHHYHHHI 11 61 ul I'111JJHJ} xsmhb] X] ca] caV] ca] caV] ca]

caj calca
Calal cal cal cal Cal CaT ool cal Cal roS Rk R oL LRBRARRS 2
witd- %ﬁe NOWSTRH A BRS e X6 2 F 1 28 E‘éfE%T&éféa]’é’aﬁ‘ﬁ] dgmune
] c; caj caj ca
wvered 88 el ealeelalenlsl e ool el alcal il alcalce

b] X] ca] caV] ca] ca] ca] ca] ca]ca]ca]c
using 8]%%}%%’]%%%%%@ P djdealtdaica] emfoahcapen) .
ca! cajcalc ]ca] cal Wezzz, [e[[[\]\\\]] & -"n*""E_" @  aFa
-identified autoantigen may be recognized by CD4 cells
bbbt dd} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
atter Josdjne | weadas] ical @ ayc algma] cahcahbaheahcakepbeabezbed] €8n be
] ca] ca! df 7gzgggggknkl mOmppgaxqqg3rrrrrrsks\ ssuu$vj vyv
exertead xdnn A d<a] sER ] Ladsed ﬁ?&&a&@@&)&;ﬁiﬁé‘iﬁaiﬁé] 891:8@%&1c T

aJ ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcal]ca]calJca

cell abYNPWMMYPERINNYYEZLEr{ & }jglg]céhg) éa’\%caﬁ é‘x% %é;]mcg for

11 ca] ca] ca] ca] ca] ca] ca] cal ca

c a&%lﬁ‘ ,g{;\ ca] cal JQDZ] RX
Co., qué Gal ca] ca] cal caU] ca] c aU] c
C

'a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]| | cal cal cal
[ J=CEFki 2| wr mhc{vgl gb] X] ca] ca] ] ca] ca] ca] ca] ca] ca] ca]c
!9&5]‘8 aﬁ.}a%rcafea} cfg]lg 5%@:;9]%9}%%@%@% wiEh] SBRBAR] tdubl fied
ca] ca] ca] ca] ca] caQ@i K- F10% & () -#10% & ()-s#10% & () -
autoamgigen alone, it is found that the tumor in a lung metastasis
10% & ()-,10% & ()-#10% & ()-SMLO% & ()-"h]i K-*#10% &
model ¢f 5(#‘10%&'5(3)1’-‘25&@.3%&11€$ WO & thle- im0 R i[s) redulated
10% & ()-10% & ()- Q K-9#10% & () - Y7#10% & () - @#10% &
suppregQi-v3h0% & () -0#10% & ()-.#10% & () -, y#10% & ()-\i KO#
10% & () - SF#109%&' () - Q#10%& ()-S
%&m 3-. f 9 T i
i %KSS%%% ?f“& %i%i%%%‘l%#fo%g(‘% ési)fé’wag%‘) WgFgtion

of sode R LASBP (70 3T60Rr trop wibher PernERS R ) Y By

actlvath'%& Qgﬁiéﬁ%gor/“f;‘ (C)D4S<I:§}9*'/§L Qells In this example, for

investigating how an immunosuppression effect due to the

The

immunization with sole SEREX-identified autoantigen participates
in an alloimmune response in transplantation or the like, the tumor

originated from a mouse of another strain was inoculated into a
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i K- K9<  109& () - y8g#H109&' () - y6#109& () - yA#109& () - y2S#1

09& ()-f O#10%& () - S3. #10%& () -
w aB 10% y$10%&' ()-1 10 10 10&< 10%& ()-! <Ry

Y0%&' ()-S2y YA0%& ()-S2101010 F~ @ aB 10%#10%}| & () -
#109%41| & ()-f#10%| & ()- 10 10 10< 10%&' ()-3!n

,y$109%& () - 1TdE~ @ aB 1094.0%}| & () -f #10%}| & () - L#109%|
&' -

#1(()2)/4| & ()-#10%| & () - #10%}| & () - =| 8dE~_@ aB’ 10%( #10%

| & &#100/ &é $#10%4| &'%-l#lom & ()-fS
m"usel’dwf‘)&‘ﬁ LYotk T%P) B apyuABELIe &16he2#M the
V| & ()-, O#10%6| & ()-. #109%4| & () -y, #10%4| & () - *#10%|

effecty ?f- v e: kppChast 1086 #momb@fswt@w WhsGihéls t194lteq.
104] <* 10%4| & ()- G L9z) 10% & ()-, 37#10%| & () -
t1113"dEbC aB 1096 | #109%& () - @#10%& ()- ,S 109%& () -
Sl #109%&' ()- @S 10%& ()- f& 109%&' ()-

(1) Mo s SdbEhd @R d9% @
109%&' () - Sf 2YL09%& () - @O#109%& ()-S

IO @R ) AT [ o SR INELNT 8Y

0% ()-y #1 :

Plasmids: SEREX-identified autoantigen genes (DnaJ-like2,
Mus DNA Ligase 1 (Ligase 1), Mus poly(A) -binding protein, and
cytoplasmic 1 (Poly (A)) were incorporated into the respective
PBK-CMV plasmids and then coated on gold particles.

Gene Introduction (Immunization): Immunization with the
SEREX-identified autoantigen alone was carried out by
intracutaneously supplying intb the abdomen of a mouse by using
the Helios-type gene gun.

Tumor Inoculation: After one week from the second
immunization with the SEREX-identified autoantigen alone, a BALB/c
mouse was inoculated with a melanoma cell line B16 originated from
C57BL/6 and a C57BL/6 mouse was inoculated with a sarcoma cell line
CMS5a originated from BALB/c, which were subcutaneously inoculated
in the backs thereof at a concentration of 1 x 10°.

After tumor inoculation, the diameter of the tumor of the
mouse’s back was measured over time (See Figs. 6 to 9).

Antibodies: An anti-CD25 antibody was administered at a
concentration of 0.25 mg after concentration and fractionation of

the antibody with ammonium sulfate from hybridoma PC61.
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10n9n9 10n9n9! @86-) 109%m9Nn9& () - S6-) 10%& () - Vo84

"W ' ((dEuV7l aBy- S, #109%& () - S$#10%&' () - Ff ! z#109%&' () - @
10% () - S#10%& () - @10% ()-3(=)x))); *p*dEuV7I aBy- s9-
109& ()-f F7SH10%& () - S5#109& () - f 2z#10%& () - f 0z#10%& (
)-f.z#109%&' () -p*g*r*s*t*++HOJOKO~_ @ '
10<’ 109%& () - 3f @109&' () -, #! SPyS#10% & ()- yS#H10%& () -
10 10
10<3100/&' () - GKOLOMD{ 11v333@nN , F( z#10%& () -, , &#10%& (
$#L0Y%&! () - &#100/&'(( , 10%& ()-, S#10%& ()-s 10
16%ﬂ4 GITR lucocorticoid- induced TNF receptor
5L555dEMV , F(z#10%@By#10%& () - @@ 10%&' () - @@ 10%& () -
super{BPiipikd)(3n @by 0HRhYD ¥ | AdH4 OUR -(1) ¢ 266 OB RE BRI Guchi
F(zZ#10%@ #10%& () - yy@ 10;/«&' ()76#51‘{:‘[1:2851?9
Kyoto 10xi 09 e(x)i-te@H3l & d Jwaz3 K N
dEbC, F( z#10%U@#10%& () - S. GHLO%E ()- 1%0?%5 a‘% SRR 00 1

1 (25" @)X théQ%’@f()n %@Q&é&d@d N ;X h\< <"<dYNC F(z#10%
10 10 10<100/&' e s CD4" antibody, a

% #1 #109&' () - M<<H=

h—‘fbrmf’i“ﬁ%?o% TREL BHE 011 pERaiA (Bigny A stem 200

#i ‘2§1 ?t%%%%fo(’%/&aé) PRORAPAAABRIEING FEsPEOL)8#%]09R ibpdies,
yA#109&' ()-ff2#109%& ()-fLO#109%& ()-f, #10%&

#109&'
the a%Tl@% E %£BQBI§§B§H5 mQQﬁlwag#nyﬁquM#ﬂ@%@é)1Mmed1ately

#10%&'() y#lO%&'() 10 10
before the inoculation of tumor.

(2) Results and Discussion

For BALB/c mice, rejection of the tumor originated from
C57BL/6 mice was prolonged by immunization of SEREX-identified
autoantigen and some of the mice were dead of tumor.

This phenomenon was cancelled by the administration of
anti-CD25 antibody or the administration of anti-GITR antibody.
Thus, the CD4°CD25" T cells may participate.

As a result of suppressive regulation of the immune response
by the immunization of SEREX-identified autoantigen, an alloimmune

response may have also been reduced.

23




10&<10%& () - 5CyCCC: D} DDAEDC, F( z#10! &10%& () - #10%&' () -

f#109%&' () - #10%& ()- 3#109%&' () - #10%& () - DDE] EEEFAEbC, F(
z#10! Y(#10%& () - @T#109%&' () - &$#10%& () - "#10%&' () - #10%&
-@
109 () - F[ FFFGZGGEDC, F( z#10! 5z#10%& () - 3z#10%& () - 0#1
0% ()-.#10%& () -, z#10%&' () - s*z#10%&' () - GGHHHHHYHHbC, F
(z#10! f #10%& ()- f#10%& ()- 10 10 10, <10%& ()-39 9-
109 () - F710%& () - HH 61 ul | JdEbC, F(z#10! S
#109%& () - SH10%& ()- S
109%& () - Sf 109& () - SSf 109%8LATMS 9#109%& () - JHIJIK>K} KAELC
, F(z#10! y%t109& () - f ##10%&’ () -s! @
1. A QeRRQeLEHom wenm T i @l GOk ah)c-iio@hl QU oghi LKL Sy L LLEERG D2 5
, F(z#10! f 2S 109%&' () - yLOZ10%& () -y
reguladoyRT (Fey1#109& () -f)#109%& ()-y' #10%&' () - L- VDM M-MWM
MKnb@ F(z#10!1.0.10%:.:& ()- 10 10
108<109%& () - 89%4.0%& ()-y6: 109%& () - 4#10%& () - MVM
N} NNNdEnb @ F( z#10! | Y@

UGl sk @Y. () %& ()-E#1Q0% & ()- .S _
2 O TSR £ (1RO ALY F2 PS8 the antigen

0% &+() - yS10%, & () -#10% & ()-y#10% & ()-y#10% & ()-fs
recW‘iﬁé%}f éQ( )t}f‘fp%ﬁ%‘&bz EFEHD & PEY#I (P91l oy qisep a0mpRecule
, ()1 (#10% & ()-y@#10% & ()-y9$#10% & () -y
ldentl%ﬁ%éﬁs%é’(?@z RRRRRBE: / 10: 10: <10% & () -

910% & ()- Y7#10% & ()- @@ 10% & ()-310% & ()-0@
10% & () - RRRS/ SkSSSxY:/ 10: f3Z109&' () - f #10%&' () - -
109%& ()-S 10%&' ()-S #10%&' ()-f @ 109%&' () -
3. A ¢OmSSsIFIONTEdEpL is@nbyal 0985 f9sy#d0%R ddor that encodes an

109%& ()-fZ109&' ()-ff#10%& ()-L@ 10%&' () - TUBUAU~UUVAE: /
antiged: fedddi¥ik éd -by#d 0084 (QD25°- regulatory T cell.

10%&' ()- 1 (MLOYE ()-y$S100& ()-1- 109%& 1) - VWAV

WME: / 10 10<10%&' ()- G 9k#10%& () - 37-
109%& ()-53109%&' ()-2#10%& ()-0 109&' ()-WNeZZZ, [e[[xY:/

T%;a%mf’? S5 E608 e 200074108k &) SYiBoR e (PeFriTodkhe (FRtigen

recog L@é&%&g'fﬁelgbh\égégJggéélatory T cell comprises a molecule

identified by the SEREX method.

5. The composition according to claim 2 or claim 4, wherein the

molecule identified by the SEREX method comprises an autoantigen.

6. The composition according to any one of claims 2, 4, and 5,
wherein the molecule identified by the SEREX method comprises one
selected from the group consisting of DnaJ-1ike2 (GenBank Accession
No.:NM 005494, XM 028966, XM 172161, XM 052862, XM 062754,
XM 093388, NM_016306, NM 012328, and NM_005880), Galectin-8

(GenBank Accession No.:AH008815, AF193806, and AF193805),
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108) 10% ?& () - @#10% & () - 4#10% & () - S2#10% & () -

90#10% & ()-.#10% & ()- 111]11&*-~n"~bC 10y

109%&' ()-y#10%&' ()-y' 109& ()-y#10%& ()-| 10t 10t

10t &<10% & () -"E_" @ adEbC
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7. The composition according to any one of claims 3 to 6, wherein

a gene gun is used for administration of the composition.

8. The composition according to any one of claims 1 to 7, wherein
the composition is provided for preventing and/or treating

autoimmune diseases.

9. The composition according to any one of claims 1 to 8, wherein
thecomposithm1isprovidaiforpreventingand/ortreatingallergic

diseases.

10. The composition according to any one of claims 1 to 9, wherein
the composition is intended for suppressing a rejection reaction
and/or a graft-versus-host reaction in an organ or tissue

transplantation.

11. A method of immunosuppressing a mammal, comprising
administering the composition according to any one of claims 1 to

10 to the mammal.

12. A method of immunosuppressing a mammal, comprising the steps

25




10f 3. #10%&' () -

109k ()-f)109%& ()-f %1098 () - f ##10%& () -

S$10%&' ()-"qg3rrrrrrsssdE/ 10 '
109<10%& () -y9Z10%& () - y6#10%&! () - y4#10% () -fy2#100/a&
()-fLO#10%& () - ssFs\ssuu$vxY:/ 10@/#190/& () - '
109 () - S| #109%&' () SS 10% () - 3f &109%& () -y #10%& ()-G

10$vj vyvvv2wkwdE: / '
10@By 2#109&’ () SLO#109%&' () - S3. #109%&' () -

of ad‘ﬁ@ﬁ%?%g () @ $1L0%& () - kV\AM/\Ox3x4x5x6xyxxan

€0c9pposition according to any one of claims
L<109%&' () - S8#109%& () - S6#10%& () - SA#109& () - yxxxyy(zz
é’BrﬁS’CtI‘Gf MFNOR’ €9 - MPUDHR' (1) m&#ﬁh@meg%oy SL0% () Further
SF10%& ()-y!10%& () - Gzz, {o{{*|d|aBan 10LO0

admini19e&r (g IHLR¥R o~ Pf s! #18%’%' (
) - @3%10%3: O)-@l | | 1 N} Q} R} S} ??d@?t%{%‘%ﬁ Hgsponse from the
mammall09<10%& ()-f8-)10%W & ()- f6#10% ()-4@
109&' () - Sy210%&' ()-T}}~4CdBYNC '
10! xPS#10%&' () - S#10% & () - f109&' () - y#109&' () - sy#109%&' (
)-T 109%& ()-Y2DGH J}ASH= 10 10

13. A method of immunosuppressing a mammal, comprising the steps
of administering the composition according to any one of claims
1 to 10 to the mammal to Suppress an immune response; and further
administering Interleukin 12 and Interleukin 18 to recover the

immune response from the mammal .

1l4. A method of preventing and/or treating an autoimmune disease,
comprising administering the composition according to claim 1 to

a mammal in a pharmaceutically effective dosage.

15. Use of the composition according to any one of claims 1 to 10
for manufacturing a preventive agent and/or a therapeutic agent

for an autoimmune disease.

16. A method of preventing and/or treating an allergic disease,
comprising administering the composition according to claim 1 to
a mammal in a pharmaceutically effective dosage.

17. A use of the composition according to any one of claims 1 to
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comprising administering the composition according to claim 1 to

a mammal in a pharmaceutically effective dosage.

19. Use of the composition according to any one of claims 1 to 10
for manufacturing a preventive agent and/or a therapeutic agent
for suppressing a rejection reaction and/or a graft-versus-host

reaction in an organ or tissue transplantation.
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by CD4*CD25’regulatory T cells or an expression vector encoding such
an antigen and a method of controlling an immune response from a
mammal by administrating the composition to the mammal.
Furthermore, the present invention provides effective means for
suppressing a rejection reaction and a graft-versus-host reaction
in transplantation and for prevention and treatment of an autoimmune
disease or an allergic disease. Furthermore, an immunosuppression
condition can be removed by the administration of Interferon-7 or
a combination of Interleukin 12 and Interleukin 18. In other words,
those cytokine actions and the sensitization with an SEREX antigen
are suitably combined to artificially manipulate regulatory T cells,
allowing the cells to be applied to an autoimmune disease, reactions

accompanied with organ transplantation, allergic reaction, control

of tumor immunity, and the like.
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