67896369k9ddehhlk6kam08 JAN 2003 DESCRI PTI ON TUMOR ANTI GEN PEPTI DE
JORIA NATING I N SART-1 5 TECHNI CAL FI ELD The present invention rel at eﬁ;ﬁé@i%[ﬁ
tunor anti Hﬁﬂmmﬂ‘ﬂ (lllmmlderl ved from SART-1. Moreé particularly, the pres

i nvention novel tunor antigén peptide derived from SART-1 and
a derivative tYeweof possessing functionally equival ent characteristics
thereto, and a therapeutic agent, a 10 prophylactic agent, a diagnostic
agent, or the like for a tunor, each utilizing these tunor antigen peptide
and a derivative thereof in vivo orDESCRIPTEONBACKGROUND ART There have
been known that imune systens, especially T cells, play an 15 inportant
role in the elimnation of tunors by organisns. In fact, infiltration of

| ynphocytes has been found in human tunor foci, the | nphocyt es showi ng
cytotoxic activity E@RstANTﬁﬁENcEEP%‘IEE\r@RIGﬁJMIECiZIN SART-1990) .
Cytotoxic T cell (CTL) which recogni zes autol ogous tunor cell has been
relatively easily isolated fromnel anomas (I munol . Today, 8:385, 1987, J.

| munol ., 138:989, 20 1987, Int. J. Cancer, 52:52- 1992, and the like). In
addi tison, tAEGHNICALCEEBDof T cells in the tunor elimnation has been

al so suggested fromthe clinical results of a treatnment of nelanomas by CTL
transfer (,|. Nafllhe poesentinvention relags ta a30mor @otigen peptiletdenivgtl framhas been
unknown for a long period of tine as to the nolecule 25 to which CTL

att acki ng aSARDdoudorapaticularlyl, thespresenganeentionrelates toamevehfizmor 0 8 JAN
2003 2 gradual ly been el ucidated by the recent progress in inmmnology and
mol ecul ar bantigeyypeptidecddraedvivord SARFelr andha detivativestharsiofi possgssingt  CTL
attacks autol ogous tunor cell by recognizing a conplex by using a T cell
recept or ( T@Rjctionay equiplatent ichanagteristioetherstonanha thesapauti¢agent, laed "t unor
antigen peptide" and 5 thereafter a major histoconpatibility conplex class
| antiQgen ( prephylactic dgeatta djagnostic aghnt, onthe ke farrmetumarys eqoh utdfzing ed to as
HLA antigen). Tunor antigen peptides are generated by intracellularly

synt hesi zi nghese tumbe antigerppentiderandra derivative thereofin wve omit visre. i gen pr ot ei n,
and thereafter intracellularly degrading by proteasone. The generated turmr
anti gen peptide

BACKGROUND_ ART

There have been known that immune systems, especially T cells, play an
15 important role in the elimination of tumors by organisms. In fact, infiltration of
lymphocytes has been found in human tumor foci, the lymphocytes showing
cytotoxic activity against tumor cells (Arch. Surg., 126:200, 1990). Cytotoxic T
cell (CTL) which recognizes autologous tumor cell has been relatively easily
isolated from melanomas (Immunol. Today, 8:385, 1987, J. Immunol., 138:989,
20 1987, Int. J. Cancer, 52:52, 1992, and the like). In addition, the significance of
T cells in the tumor elimination has been also suggested from the clinical results
of a treatment of melanomas by CTL transfer (J. Natl. Cancer. Inst., 86:1159,
1994). —
Although it has been unknown for a long period of time as to the molecule

25 to which CTL attacking autologous tumor cell is targeted, the molecule has

AN
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| 0 binds to MHC class |I antigen (HLA antigen) in the endoplasmc reticulum
thereby formng a conplex, and the forned conplex is transported toﬁﬁ%hh 2003
surface, to thereby be antigen-presented. The antigen-presented conpl éx i's
recogni zed by tunor-specific CTL to thergby exhibit anti-tunor effects

t hrough cytotoxic actions and production of |ynphokines. As a series of
actions have 15 been el uci dated as described above, a treatnent for
enhancing tunor-specific CIL in the body of a tunor patient can be

acconpl i shegraliyally beér tlugidatédigptheagtérgprogress &i iimmundlogprand molgenlapept i de
as a so-called cancer vaccine. As the tunor antigen protein, a protein
naned MAGE bietogdy rkit dtliet werds, theeel hag beenhelovidated thapCT Loattackbyutblogdusn et

al. in 1991 (Science, 20 254:1643, 1991 ). Thereafter, sonme tunor antigen
protei ns hamendrail bylfstopghiziih Momplex byodsing adheetbreveptor (RER)therel anona
antigen, there have been identified nelanosone proteins such as a

mel anocyt e ¢oriple e fdrrediyetweina pepide ¢alledEtambk dntigdn/PeptideS and994) ,
MART-1 ( Proc. tl. Acad. Sci. USA, 991: 351a ) _994), an% tgerosi nase (J. Exp.
Med. , 517S: 4B8reaft2d 3)rajdhbistengratidiliy compleothisnd antiggn @dBEHclass hot only
nel anona cells but al so various kinds of cancer Q 8 JAN 2003 3 cells and
normal testamgigeat in the. casz pf hivimdn, it 1y fef&2dd td BOHLA antigemf)eni n possessi ng
tunor-specific amno acid nutations (J. Exp. Med., 183:1185, 1996); CDK4
(Sci ence, 269: 12Biumot 9ffigen peptidebard gdrrerated byddiracellulardy synthesizingtangen
proteins other than nel anomas, there have been identified oncogene products
such as 5 HnReremeprdtdin ma@tunddagi.c. 4 fimot drigenip26fe)n, and thérBafterut ant ) ( Proc.
Nat|. Acad. Sci. USA, 93: 14704, 1996); tunor nmarkers such as CEA (J. Natl.
Cancer . | nsintraclfulaflg degfddmg by grétedsofne. The pendratedaumot astigen péptiie3,

1997); viral proteins such as HPV (J. Imunol., 154:5934, 1995) and EBV

(1 nt 101 nrunisinds to MEE, c1d@99ntigan (HlAeantigen) il tieesendoplasmie néticapdumpr ot ei ns
are detailed in the description of 10 review (I nmunol. Today) 18:2Z67, 1997;
J. Exp. Medherdbg3forming 4 e6nplexyand tigpformedroomplex js Bargpdrted 8®6¢ll and t he

| i ke). For the purpose of the application of a tunor antigen protein or
tumor ant i gsarfasepta therdby hehantigeneprasantedhr Thie antigeri-presemted compbex isit i s
inportant to identify a tunor antigen which can be applied in a w de range
t o squanousrecegnizéd by nmionspesific £Sldptatherg¢bycenhibit antitnmor affeets throsighhe

| i ke) of which occurrence is outnunbered in frequency as conpared to that
of nel anoneytoRaimactions and productionvef lyniphokinese s 4 seriastafrastibnybave i ed to
clone a gene encoding a tunor antigen protein from squanous carcinonma cells
deri &d fr dreensalpeidgted asaleserbed above, a catmentifarephancing tumorespecific have
succeeded in_cloning a gene encoding a novel 20 tunor antigen protein
(SART-1 ) fGTLtinghe %pdy of iartampr patientreen beeiccemplisked by utiliniagantomos, and
identified from SART-1 sone of the tunmor antigen peptide portions of which
are presentdHIgeN PN aF twnemanygan geptide as psotqalled cancervaccingd. , 187: 2g
1998; WD 97/46676) .. Wen these tunor antigen peptides are actually applied
for a clinical tA§the hunerantigenpsotetnrrotemysamed MAGH wasdirgly het er ol ogous
tunor antigen pti des_as well 0 8 JAN 203 4 as .a single kind of tunor
antigen pep‘flp tied from humapanelanomacell by T dBean etal; insl SEHER| y express
commonly the sanme tunor antigen. Rather, in consideration of the fact that
two 8P nor 2 Her3,0k9H e+ dibsresiistsometpmor antigem pprtpins dave heen ideatfigded on a
single cancer,cell, it is thoyght that treatnment ysing plural 5

het er ol ogoJ8a namqlwma)eégiéé ¢ me aantgen, a@reﬁavqh%qn, since an
effect was . nsuﬁfi%ig&nt with a peptide deriyved froma single tunpr antigen
for mel anordentied malanesemeRrotingsuchasamelanpeyis tissnessp PIYe®g pl ur al

pepti des has e ied (Int. J. Cancer 6; 16 1996; Int. J. cer)
67: 54, 199@1%%@vfm4ﬁedp Hd 9p0%¢ 1 Bhs e&iﬁ%%&%d@@# iﬂe&gﬁhas been
desired identi figati on 10 of a novel _tunmor anti tide which can

|
wi dely appl9E83to Efdantktysesinasedy chxeddedy 178 %Bi E@S&:Mﬁﬁr@ssawm ﬁ

frequency. An qbject of the present_invention is to provide a tunor antigen
pept fde derl?r@&inJF e¥pRessadin not ophcmelagpiha %ﬁlrlsg’éif alsp \@rioup kingdsof GaNCeyent i on
is to provide a tunor antigen peptide deri.ved from SART-1 and a derivative
t hereof 15 possessing functionally equival ent characteristic; and a

t herapeutic agent, a )



prophyl actic agent, a diagnostic agent or the like for a tunor, each
utilizing these tunor antigen peptide and a derivative thereof in VgﬁOJAWZOU’
in vitro. The tunor antigen peptide derived from SART-1 of the present J
invention is a tunor antigen peptide presented by binding with an HLA
antigen HLA- A24, the HLA- A24 20 bei ng owned by about 60% of the Japanese
popul ation, so that the tunor antigen peptide can be applied to a large
number of patients, and the tunor antigen peptide can be also wdely

appl i ed to sg]lscamdusornedl itestisrcell {dnExm iMede 179192 1ot294)1 Bragtenin pogsessingquency.
Therefore, the tunor antigen.geptide Is expected for utility as an
anti-tunor toeorespecific amnocandautations (quadefdchBZIdﬁﬁci?ﬁéan(QS one of
cancers nost frequently encountered anong human cancers. |n particular, 0
8 JAN 2003 (Scigndea26%d281 ko), andithedikearinaddition, as tumomantigenipretetiphageal
cancer or lung cancer relatively denonstrates resistivities to the current
chenot her apgther thandinelanemapythefer havettieen adesitifigdooncogena produetsestuchmsnt of t he
tunmor antigen peptide of the present i-nvention has been expected. 5

DI SCLOSURE BER2MNENGT GixpAdfed.,r ke 10%190hpand ph3 émutant) (Frec.sVaidi 4eadbn t he
tunor antigen g]%%i de presented by binding wth HLA- A24 anong t he

above- ment i Seie %rl‘&%i, §896)p apnonmarkess suchdass CBA (SARR1Canber. prsdsent

i nventors have elucidated that the |0 peptides of SEQID NO: 1 to SEQ ID
NO: 5 and t8E9IB2kEOLDANdRSA 4 el (rangeri lnst y8%293, 1987 visaliprgteingpsshi de.
The present invention has been perfected thereby. Specifical I%/, t he gi st of
t he presentad HP3h¢L dmrmutodt $84:5834, 1995 and BBVt fumupelbtT:683 B si ng
all or a part_of the am no acid 15 sequence of any one of SEQID NO: 1 to
SEQ I D NO & thediks. nThess tumep antigen puteins pra drtailedrimsthe deserp fanti gen,
thereby allow ng to be recogni zed by cytotoxic T cell, or a derivatjve

t her d8f posewiew KGnmunek iTodqy. 18:260i 1897 it Expdvleés 483925 199§ Kury. Opin.

t herapeuti c_agent or prophylactic agent for a tunor, conprising at |east 20
one menber W@H@bﬂﬂiﬁg&n&ﬁ/ﬁaaﬂdml @i gen peptide and the derivative

t hereof of item (1) above as an actjve ingredient; (3) a reconbi nant DNA
conprising at | eEex thequrpeserefthe apphipaionefa BIeANHGER PECIEHY OLMMQen
peptide or the derivative thereof of jtem, ( 1) above; (4) a pal ypeptide

obt ai nabl e W&cm%@mg the, weatmeator AgnosNEoL? tUMTtAs Importanifpe: -

identify a tumor antigen which can be applied in a wide range to squamous cell
15 carcinomas (esophageal cancer, lung cancer and the like) of which occurrence is
outnumbered in frequency as compared to that of melanomas. Regarding to the
above, the present inventors have tried to clone a gene encoding a tumor antigen
protein from squamous carcinoma cells derived from esophageal cancer. Asa
result, the present inventors have succeeded in cloning a gene encoding a novel
20 tumor antigen protein (SART-1) for the first time from tumor cells other than
melanomas, and identified from SART-1 some of the tumor antigen peptide
portions of which are presented by binding with HLA-A26 or the like (J. Exp.
Med., 187:27%; 1998; WO 97/46676).
When these tumor antigen peptides are actually applied for a clinical test,

25 it is desirable to use plural kinds of heterologous tumor antigen peptides as well



0 8 JAN 2003 6 (5) a therapeutic agent or prophylactic agent for a tunor,
conprising the reconbi nant DNA of item (3) above or the pol ypepti de Bf JANENE)
(4) above as an active ingredient; (6) an anti‘body which specifically binds
to the tunor antigen peptide or the 5 dgrivative thereof of item (1) above;
(7) an antigen presenting cell which presents a conplex fornmed between

HLA- A24 antigen and the tunor antigen peptide or the derivative thereof of
item( 1 ) above on a surface of isolated cells derived froma patient with
a tunor, tRgaistplekad effubforpasiges pepriderninadthet wrdspnotunl carecerieetsent at i on;
10 (8) a therapeutic agent for a tunor, conprising the antigen presenting

celI's of i hegestarilycdxpressadnanofl§tthy eame guradt mlil‘n’%en( Rather; yt odbnsiderafionel |
whi ch specifically recognizes a conpl ex formed between HLA- A24 anti gen and

the tunor afitheofaot thawtwo or aore kéndbesfl heaérolsgoub duiraof amigent puptides asbove; 15 (
10) a therapeutic agent for a tunor, conprising the cytotoxic T cell of
item (9) apessentred dina siiglecancegeelliieidtthoagid that alfreatm@nagsingtplerahgent for a
tunmor, conprising the tunor antigen peptide or the derivative thereof of
item5 1) aheteeologbuBhinidr @E@@Rgﬁﬁﬁm iOmdridteffdeaive NGSfdet sinee dn effeet gr aph
showi ng an anount of | FNy produced by KE-4CTL from HLA- A2402- expr essi ng
VA- 13 cel | svagtinsuiffipiens evith 4 peptidenderivedifrgam gingleitdmon antigen foresent

i nvention. 25 BEST MODE FOR CARRYI NG OL~T THE INVENTION 0 8 JAN 2003 7
The tunor amdlagena,thededelopfenhef preciaail prepacatiorocompefising plurabpeptidesde

whi ch conprises all or a part of the am no acid sequence of any one of SEQ

I D NO 1 thasSbéen @idd0IndJ, Gancdr, 661602, a9961dnacl Canear) &TcH, dO96Y.eth f r om
SART-1 (described in J. Exp. Med., 187:277, 1998, WD 97/46676), wherein the

5 peptide biewlsf the bichgrirhdaastdegeribed dlsovepthent hasbemm desired idetifjoatioad by
cytotoxic T cell (CTL). In other words, the peptide refers to: 1) a peptide
consltst i ngobh nolvel aimorantigen peptidewhictoéansime/ widely applied to squamous cell
carcinoma or the like occurring at high frequency.
An object of the present invention is to provide a tumor antigen peptide
derived from SART-1. Concretely, an object of the present invention is to
provide a tumor antigen peptide derived from SART-1 and a derivative thereof
15 possessing functionally equivalent characteristic; and a therapeutic agent, a
prophylactic agent, a diagnostic agent or the like for a tumor, each utilizing these
tumor antigen peptide and a derivative thereof in vivo or in vitro. The tumor
antigen peptide derived from SART-1 of the present invention is a tumor antigen
peptide presented by binding with an HLA antigen HLA-A24, the HLA-A24
20 being owned by about 60% of the Japanese population, so that the tumor antigen
peptide can be applied to a large number of patients, and the tumor antigen
peptide can be also widely applied to squamous cell carcinoma or the like
occurring at high frequency. Therefore, the tumor antigen peptide is expected

for utility as an anti-tumor agent. In this connection, squamous cell carcinoma is

25 one of cancers most frequently encounfered among human cancers. In particular,



SEQIDNO: 1to SEQID NJO: 5, or 2) a peptide conprising the amno acid
sequence of any one of 10 SEQID NO 1 to SEQID NO 5, the Iength ofy gMiring
is longer than the am no acid sequence, or a péptide consisting of a part
of the amino acid sequence of any one ofSSEQID NO 1 to SEQ ID NO 5,
wherein the peptide binds to HLA-A24 antigen, thereby allowng to be
recogni zed by CTL. 15 As preferabl e exanpl es anong the peptides of item1l)
above, there are included a tunor antigen peptjde consisting of the am no
aci d sequerit hbavbeaHmavmn Hiot sguamess ¢ell sacinpmain @E@mai@ms.r of ungidi t i on,
as the length of the peptide of item 2), above, there are included those
havi ng 8 t caneeryelafivelyctlemonstrases resptivitiesjethe gurentAhcBIntleraBy9E can be
synt hesi zed in accordance with the nmethod used in ordinary peptide

cheni st ry. metotherepys Frymitheseiviewpeings dhe development ofifhe taRox artigamy| i cat i ons
(Peptide Synthesis, Interscience, New York, 1966; The Proteins; .2,

Acadeni ¢ Prpeptiderof the presentonkentigrhas eepexpeetédGosei  (Pepti de Synt hesi's),
Maruzen, 1975; Pepuchi do Gosei No Kiso To Ji kken 25 (Fundanental acrd
Exper$nentati on of ~' epti de Synthesis), Maruzen, |985; 0 8 JAN 2003 s

| yakuhi n No_Kai hat suE Zoku iDeveI oErrent of Pharmaceuticals, Sequel), 14,
Pepuchi do dRGL il H r okawa Shoten, 1991), and the Iike.

In the present invention, the phrase_ "(those) bind to HLA- A24 anti gen,
t hereby al | owi ngAﬁéf%l?tr the Progrgsyof @Lmi%ﬂ%ﬂl%%anr?@“%%ﬁpﬁ@ﬁi gen

peptide 5 of the eseni, inventiaon binds to HLA-A24 aniigen, to thereby
forma conmrss@,ntwﬁ{ay iyﬁ%wﬁbéfm-' R be abanewm@@gg FPQHapggenT|
Whet her or not, the tu ant i pepti de of the present jnvention binds to
HLA- A24 antRegiides deayedifom $6&ﬁﬂb, psesenb HYGRIoFS 315‘35/&@?15{,;tQ¢a'§?é¥ rEfi'ewhet her
or not the pepti defgossesses an activi tpfl%'as an HLA- A24-restricted tunor

anti 4@n 10 Bspgdesef SEQHINQyhta, o EHIINQi and e likeseachinogsessey an nst ance,

in J. Inmunol,., 154, 2257, ,1995. ncretely, when perjpheral bl ood
| ynphocyt e<ACHVEY;as @ tHmed anfgen pm%)m%pre@mlﬁx@mqw@ rpeﬁkste@andi dat e

pepti des arge added thereto to stinmulate in vitro, it can be eval uated by
det er mi ni ngM¥&her or not CTLs that specifically recognize the candidate

epti de- pul sed A- A24-positi.ve Ils are, 15 j.nduged. Here, the presence or
gbgence gf t he %&@fqagg,a;eglﬁteofgﬁggrgsgﬁtggeg@w s 9oy instange, by
assayi ng an,anmount of various cytokines. (for instan | FN- .produced b
ST Y, S o tnfdr g R nep e CoBRTSAE A i AL HeATo AriGuane of
enz -1i nked i nmunosor bent [.SA like, As the antigen
T e ane AR Pt e ot SR O N IO R 1D 0k 51 Sihefin S NGy, 0

el uded. 20.0h pepRbeBas § HAPRIRER GRS Hler ) bl £S5k LEERL R, 5959

cytotoxic T cell, or a derivative thereof possessing functionally equivalent

characteristics;

(2)  atherapeutic agent or prophylactic agent for a tumor, comprising at least
20 one member selected from the tumor antigen peptide and the derivative thereof

of item (1) above as an active ingredient;

(3) arecombinant DNA comprising at least one member of DNAs each

encoding the-tumor antigen peptide or the derivative thereof of item (1) above;

(4) apalypeptide obtainable by expressing the recombinant DNA of item (3)

25 above;



t he i nduction can be exam ned by the nmethod for assaying CIL toxicity on 5
Crl abel ed antigen peptide presenting cells (51 Cr-rel ease assay, |ntgpgd
Cancer, SS:317, 1994-)- Further, the induction can be exam ned by pupgi%&m03
wi th candi date peptides to cells resultiég fxomintroduction of an
expression plasmd into, for 25 instance, COS-7 cells (ATCC No. CRL~1651)
and VA-13 cells (IZI KEN CELL 0 8 JAN 2003 9 BANK), the expression plasmd
for expressing HLA-A24 cDNA [Cancer Res. , 55:4248-4252 (1995),; Genbank
Accessi on NS) Mealithébdpeuticagentner ptephylacti¢ EgmYfera nasal, comprisingther epared in
t he manner descri bed above, or the like with the resulting cells; and
assayi ng arreaombinand DNArdfatesn (3)tablove os tief polypeptidst efnitem (4)aboye astaat ar e
produced by CTLs. The assay described herein nay be also referred to as
"assay for actiaetingnedieatti gen peptide" hereinbelow. In the present
invention, the phrase "derivative possessing functionally equival ent

char act eri s6) cs amantihodyuwhichspetifically bindsde thg wmetrantigengiepily opthe O
referred to hereinbel ow as a tunmor antigen peptide derivative, in some
cases) ref ategivative thaseof ofidderpr(dpiakave; esul ting from nodification of one or
several am no acid residues of the am no acid sequence of the tunor antigen
peptide of (The pamcansigenipresantingreelltwkichypaesentsr poropleatfopned bebveen
characteristics as the tunor antigen peptide that binds to HLA-A24 antigen,
t her eby al |IBlvAnd2¢@nbigen and duotpmoreantigen @Eptide ar trerdariviabivel thereofoftiternr
antigen peptide derivative of the present invention enconpasses al |

nodi fi ed pr(@dabeve emaisurface pf isolpted cehlnderivadfzemapatiens mithos tumerethe  ani no
acid residues in the am no acid sequence of the tunor antigen peptide of

t he presentisplatasheallsmossessingman ability for@atigen praserteipay an activity as the
tunor antigen peptide that binds to HLA-A24 20 antigen, thereby allowng to
be ré@ogni Z8) bya therapemsicagent-for mdumor neamprising theantigenipreseating seHs o

resi dues neans substitution, deletion andlor addition of am no acid

resi dues (iltRm @) shpvehsian astivefingredieitino~i d to N-terminal or Cterminal of
t he peptide and there is preferabl x _ingluded the substitution oam no acid
resi dues. |@9)thea@3§9@)@ﬂt whichopeeifically secogmzes @ complex domesh of ani no
acid residues, the _nunber and posjtions C.8 JAN 2003 to of the am no acid
resi dues t datweer bHiAAdbantgen and the tumpnagtigen peptige s thededwativei ty as the
tunor antigen p?pti,de IS maintained. Incidentally, there are regularities
(notifs) irfEKe §§éf@8h a8pVvehe antigen peptide, wherein the antigen

pepti de bin to gn HLA antigep, thereby bein presented. |n the se of
e 184 anttiBhn.» EiREUHA AU HE, JomrioRE e oioHs 4 el Gifen (o
anong the peptides haﬁi m no aci ds is phenyl al ani ne, tyrosine,

n%;n8 éo E‘ | a

met hi oni ne AHOVERS RASHYR ITRAEPh AN he anino acid at Cterninal is

phenyl al ani | eyci ne,..isol euci ne, tryptophan or nethionine .

(I mminogenddilys, 3 SpERGic agsgk for g Timap, fEmPHSIE she SYROr aiEen PEPdRGhinol | 10
155: 4307, 94) .. In additi .. the . anino acid residues possessing resenbling
charact eri i’gFgéWﬁu&?r&WBeo&%?d?%ﬁ)@?%ﬁn be chosen from the vi ewpoi nt of
the norifs can be accepted. Therefore, the tunor antigen peptide
derivatives of the present invention enconpass those derivatives resulting

fro ubst it ytd i i t itdon in which an amno acid can
be gzgsti t Ut Qdﬁﬁkﬁﬁj@@mfeﬂﬁ waﬁ fs, nanely an amno acid at
position 2 and/at. at C-term nal, by another apj aci d, the %gii ives
Possessing an- actigdre | iSE R Aot AN gerbips B THe Webher e RE-ALT L0y

i ncl uded t [ i eptide dearjvatives resulting,.fromsubstitution of
an am no adtan Al AsaearBERpGRE VALY (B HER P e At amBEL  ha can
be substituted {fr h i oi At of the above-nentioned 20 notifs, the
derivati vegﬁ“’é’g@Se@;ﬂ"%BF%?ﬁn@\f&QFW% as a tunor antigen peptide. It is
preferable that the |length of the peptide is 8 to 11 am no acids or so,
fromthe viewoint~of presentation of the antigen peptide by binding to

ALA-2¢4 BEST MODE FOR CARRYING OWT THE INVENTION




Cono~te exanpl es thereof include all or a part of an am no acid sequence
resulting fromsubstitution of an amno acid at position 2 of the anyggay 2003
acid 25 sequence of any one of SEQID NO 1-=t6 SEQ ID NO 5 by

phenyl al ani ne, n tyrosine, nethionine dr tryptophan, and/or substitution
of an amno acid at Ctermnal of the am no acid sequence of any one of SEQ
IDNO 1 to SEQID NO 5 by phenyl al ani ne, |eucine, isoleucine, tryptophan
or nethioni ne. Exanpl es of, these nodified peptides, are.shown in.SEQ I D NO
6 to 5 SEQID mﬂgglmwre@mpimengk of theaprgbentdnvention refgrs fo aREPHEH pepti de
derivarives of the present invenrion enconpass a peptide conprising all or
a part of twhichomprses allouqpartef the aprno aoidegquence gf any ope88 Here, the
tunmor antigen peptide of the present invention is a_peptide having a part
of SART-1, SH IBoNEYilstionsEQIID NO: 4, pehich isran amingnacid sequence équwd:gom)

havi ng HLA- A24 binding notif as nentioned above. Siml arl_}/ as a peptide
having a paSARTF1 Givevribed ini/nBxg. dded BR217,1 988, WOhRT/A667@)n wiherein ghe

i ncl uded peptides consisting of the am np acid sequences of SEQ ID NO 11
to SER ID N@ptlﬂe.bmdﬁemelihﬁsglémggem,ﬁbgr@bm&l@e\gag iyberecosnizgddy of a tunor
antigen peptide, a _peptide caonprising all or g parf of the am no acid
sequence ofCYEMOXK I@eﬁé@m{) ripother weyd InSPRde refers 9F a pepti de
derivative resulting.fromthe dj fication of the peptide on, the basis of
the notifs Henti®p }sm{@nﬁ%ma%ﬁqu@ﬁ @ﬁywletq?e above assay
for the activity, t her or t ynor antigen peptide derivative of
the present i nveﬂ?&h N&s]e@ﬁbfrbgggignﬁﬂ y equi val ent characteristics to
the tunor antigen 20, peptide .can be jdentified by iynt hesi zing, in the sane
manner as tdle tWP"&%?Qj@F%& WQ%@S?H‘&‘%P ARY &REi%n, the peptide

to be a candidate_qn _the basis of th eptide synt hesis pethod nepti oned
abové0 and subj éﬁéﬂ@ Nk L@ﬁéi%&zpﬁl%@n Qé@ﬁ@i‘%%&%%& €unor
antigen peptide nmentioned above. The tunor ant.igen pepti or ,the .
derivative ther é’é\‘meacE‘ﬁée%Wég%rﬂr DRER @PFEH“&QE%’@&&&&&%‘“W 8 apeuti c
agent or prophylactic agent for r. by o) 0Q3 12 conbi ning at

| east one rrenberseﬁ}‘e?%&fﬁ“yn@}eeomgﬁsl\la lt‘i‘?esggjﬁ\kén bgen peptide or the
derivative thereof. The ,present inyenpiion.provjdes a.therapeutic agent or

o ophy | act 1 RSB iermsprgE gty to HEXERPA BRGBI chérehy ARG B Dhent | do or ¢ he
derivative ther eofdgsrc?]g‘acti ve ingredient. Wen the therapeutic agent or 5
prophyl act iTECYJBAT PH~ 3=t unor of the present invention is adninistered to

o 8 A2t o LAY e RO b o B AR ER 2P
o0t 950 P SRR 58 i AP GSTABS o R PRRARED, . b
e o PSP 072, NGB R R o el B
car o i SBad ORI B G A bARR RPN ngld 1 ELEATHORECS,

has a w de Bl i cation range. Further, while the squanous cell carcinomas
menti oned abové show resistivity to 15 chenot herapy or radi ot herapy in many

case e (et RS NERS e RGBT SRR P! L

t herapeutic agen 0 sent 1 nven erapeutic

_ngn-”tﬂi §£ Jéﬁ%éé??%%?f: %&%ﬁﬁggﬁa&gﬁﬁfm& Y MS?Z%H?C?@“&@%&*?@%?PSU on
o ¢y BeSeriBEL bl el a B (Pepfaf SRR InfaSE A ndy O Rad) &
M crobi ol . ﬁ?eVProtZihgji ) gagdeg?i?%éssqﬂg., Ny%v é’irogg, fg’%; %ppé%ldb %se) n addi tion,

there can be al'so consi‘dere i goSone”’ prep i ‘ons; parations in the

form of DAl iPebhing soALASRInlot MRS PUBHLAo TSN B R TTo R

m croneters,
25 (Fundamental and Experimentation of Peptide Synthesis), Maruzen, 1985;




25 conjugated to lipids, and the like. As the method for adm nistration,
there can be 0 B JAN 2003 13 considered intracutaneous injection, OE% JAN 2003
subcut aneous i njection, intravenous injection,' and the like. The dose o

the tunor antigen peptide or the derivatd8 ve thereof of the present
invention in the preparation can be properly adjusted dependi ng upon the

di sease to be treated, the age and body wei ght of a patient, 5 and the
like. It is preferable that each dose of usually 0.0001 to 1000 ny,

pr ef er abl y [pakbiintNo Kefiisuy Zokw(BepalepmenbofPlarimaceuticnlsiaquebdbdni st er ed
once every several days to every several nonths. Further, as the

t her apeut i Pepyehidodbosai ¢BeptidectinthesignHinokawa Shoten, 1801}, hadghe bike:
invention, besides the case where the tunor antigen peptide or the 10
derivati ve ther dofthoprashnt investion, thexphrase 6¢thpse)bond td Hi«fa-é%mngcm ve

i ngredient as nentioned above, DNA encoding the tunor antigen peptide or

t he deri vatthereby ladloming td be recognized by ChlL.2 méans thasthetymonansigen geptidai ch i s
an expression product of the DNA, can-be also contained as an actjve

i ngr efli ent dofdhe presentiswventon bindage HLAA M antiganata therehydformfaeomplesyor of
the present invention as described 15 below. In other words, recently,

t her e have vokaraby thd regaliingomplex han e secognizedAiynGTDNAs encodi ng a

so-cal |l ed "pol ytope, " wherein plural CTL epitopes are conjugated, for DNA
vacci nes (see, fWhethesonnottheumonantigén peptidecdfdhe preseot invention bowls ter t he
| i ke). Therefore, a reconbinant DNA prepared by ligating at 20 | east one
nenber, or HlxA-A24 aptigemethereby alpwinrgntoche ragiognized byt Cihbo, namely gebethent i de or
the derivative thereof of the present invention, and in sone cases further
| i gating D& nehgasiperfidepasaesses amaetivint ayam BlebtAderestrictedBaneraadiess i nt o
an appropriate expression vector, whereby the resulting, product can be used
as atl act i \nsphdeyr eam kevaleated by aaraspasudeseribgntor dnstancsp by detmenalgd®, for a
tunor. 25 In addition, not only the reconbi nant | ~NA nentioned above can be
used as a 22078199\ Looveretely; whempeapherabblond lymphedas agdselateddsom 1 or a
tunor but also a polypeptide resulting from expression of_ the reconbi nant
DNA i n hostHkArA24 @aég%pgsuaue hyman aagtqaudldamgpqm@marmd@dttheﬁegpmjt ic
agent or prophylactic agent for a tunor. Here, .the_ term"recaonbi nant DNA"

can be easistnuategavistocit cambe gxaluatedrbysdatppmining whsther anaote §Lashat genetic

oeculr"Specfig i Geseaddi iyl b5 Al il sy -
E i et b T
resent | iSnerS bl e O R R W
L LA S e o
doune 1l By R oo AW I R TAE R v o
HoA A4 ancent peRfite Proeuits SifiGRecp) BiGhs e ks vt sadigfi no.
T ke2si ng 5 isERe; ErnpaneSl st Sal ks Frb CRRALRP Faan Ra00RE by & soo
Lt s e g
hetance,  TRAEY andEe pufit stElEAL RS 1o CRrRRte &snt Wb S TbeRs "S5,
nstance. LSy TRLAOUERtm N Epd i 7 68 el RIS R AuRliale
peptides ta cells resulting from introduction of an expression plasmid into, for

25 instance, COS-7 cells (ATCC No. CRE1651) and VA-13 cells (RIKEN CELL



0 8 .1AN 20fl1 3 ~s therapeutic agent or prophylactic agent for a tunor, the
foll ow ng nmethod can be enpl oyed. Concretely, as the nethod for intrﬁ[gelci @2007
t he reconbi nant DNA of the present invention into cells, any of the Hé J
such as a nethod using a viral s vector,9and other methods [N kkei Science,
April, 1994, 20-4s; Cekkan Yakuji (Monthly Medicine), 36( 1), 23-48 (

1994); Ji kken I gaku Zokan (Experinental Medicine, Extra Issue), 12( 1 s) (
1994), and references cited therein, and the |like] can be applied. As the

met hod usi NBANK),rthe expression plaserid for expresdingl 8LA-AR4 ¢D¥af(Cerncen Res., met hod

of incorporating the DNA of the present invention into DNA virus or RNA
virus such 58:4248+4252r(1995 )y dkenbank decessiembioadiTid48] adacting KE-hEThes vi r us,
vaccinia virus, poxvirus, poliovirus and Sindbis virus. Anong these

met hods, t hFERMBR-5854)gor ETLe prepased initheanannes deseidhed- aboveoconthedikei r us,
vaccinia virus, or the like is especially preferred. 1 S As ot her nethods,

t here are iwithuliedesultieg bells; ahd dssaying sn anvount of warious cytolares desi on pl asmi d

intranuscularly (DNA vaccination nethod), |iposone nethod, |ipofectin
met hod, i cinstamcectiNy) tiat lavaiprodaced byn phat e et hod, el ectroporation
met hod, and the |ike, and the DNA vaccination nethod and the |iposone

nmet hod are especThe lagsayrdeseribgd hereromay beradss referredtoiad fassapafar the gumor
reconbi nant DNA of the present invention act as a pharnmaceutical, there are
enpl oyed i nantigen peptided hevambélewng directly introduci ng DNA into the body;
and ex vivo nethod conprising collecting a certain kind' rrf cells froma
human, i ntroduci hythBipxesent anventionptheqirast ‘Gerivativepossessing futtiopallynd
reintroduci ng the gene-incorporated cells into the body 25 [ N kkei Science,
April, 1994¢quivalest charhitaristicsktajthe eBonntigen-peptide’d buhichanak simply beg JAN
2003 16 | gaku Zokan, 1%&) 15), 1994; and references cited therein, and the
| i ke]l0 | n vreferradthbercinbelow @s priamer aptigenpentideddarivasiveriadsopie ¢ases)i vo

met hod, the pharnmaceutjcal can be adm nistered via an appropriate dosage
rout e depentifers tors mpdifidgqrades rasulting Sxom madifieationeofi oneeresevershaminger
factors. For exanple, it may be adm nistered intravenously,,

i ntraart er i a¢idyesiduescol theawiinp pcid sequenen efths dumor antigencpepidgiafithe or the
i ke. When adnministered by in vivo nethod, the pharmaceuticals may take
such a pr epBfesentdaverfion, the modifisdiprodugtpessesing chasaeenstcs, aSttﬁ@ turnor
pharmaceutical is prepared .as an _injection, conprising the reconbi nant DNA
of the presarfigenpapiidethatdrinds to HLA-A24 antigen, therebyallongnade Bat, to which a
conventional carrier nay be added as occasion demands..  In |jpgsongs or
menbridne- f uEESQENIZed dyrfeEL( duothesavasdpdhie tympr antigenmeptids sesivatye gg@w
conprising the reconbinant DNA of e present inventjion, there can be

pr epar ed inP’E?SF?HB¥W%FW%F§%PW%1@PWFIH?§fea%E‘i?é‘m O:r yogen,

trif Ily- trated the li.ke. .15 The. tent of th
et 3ot ARG iAot bR o RSN Binper
dj usted d di f I t he di t , th
20t SRR RS p SR s e Bl 00t 1
100 , f bl.y 0.001 to 1 f t.h ' i .DNA_gf , t t
100, o k55 B o B e B SRS A 4 o>

20 antigen, thereby allowing to be recognized by CTL.

Here, the term “modification” of the amino acid residues means
substitution, deletion and/or addition of amino acid residues (including addition
of an amino-geid to N-terminal or C-terminal of the peptide), and there is
preferably included the substitution of amino acid residues. In the case of the

25 modification as the substitution of am#no acid residues, the number and positions



20 several nonths. By the admnistration of the reconbi nant DNA of the
present invention as descri bed above to a patient with a tunor, a

pol ypepti de corresponding to the reconbi nant~NA in the antigen preserﬁﬁdéN 2003
cells is highly expressed. Thereafter, tlfe individual tunor antigen

pepti des produced by intracellular degradation bind 25 to an HLA~ antigen,
to form conpl exes= so that the conpl exes are presented on 0 8 JA N 2003
17 the surface of the antigen presenting ¢ells in high densities, whereby

t he conpl exofkthe@ming aci xssidhugs &5 be substitytgd S8 berashifaEY) a3 nrgh?étg%dy, and
caused to further destroy the tunor, cells, As described above, the

prophy! axi sacgvityrasthesumor axtigentpeptide ismaHa®edd. |1 n addition, the

"pol ypepti de" obt ai phabl e by expressjng, the recaonbj nant DNA nentioned above
can be expr essedngiientallys these ab%/fqgﬁhfglfé&m@@f%)ﬁnéh%ﬁ%@%oﬁﬂm%ennto a
host cell, to give_a transformant, the, expression plasm d being.prepared by
i ncor por at i P@Q@ewmmmgwpﬁéﬁm adlA antigeng eé“&b’r‘éﬁﬂ% ate
expression vector (for. instance, pSV-SPORT1 or fih%i ke), 1 &é‘and cul turing
the ré8sul t i prgsentedsimtheesase oh HA-AR4 ypigen: terphavmbe wi it gadt cel |

i nclude cells, of prokaryotes _ such as Escherichia col _i; unice]]uylar
eukar yot es m&d%h&{mmt ¢ PEPtides-having$ o d d amine RS 15 nsect s and

animals. In addition, as a nethod for introducing the gene .into, f he host
cell, ther@mlalﬁ@nemow,@ﬁ&%%mwg%@&dtgm FEPP #FiGat hod,

el ectric 15 pul se thod, . and the l.ike. The pol ypepti de obtained in the
manner descrtgEang caylplagune.dencine JsQlsHcing, Fﬁt@ﬂhﬁ‘}' oL BKENQNING; ocheni cal

d o ddition, wheth h | t] I id d

B Cunor ant(geragseees. dkiidh, 0. domunal ST I Bl i Petenel O e

ized b . , f [ ce, by i i) h
ol yiBpt 1 det 354705 BPe ol aGdHionaibk eraHo MR A BY SEE0E ExPeRDIRRor ophage
he KE-4CTL OBSEERHS5dR APBRABES SONER £4% RE hossh SPGB SHTRRN Fhifent o and
Cyt oki nes (PGPES SR by eebepiep. ierehon BE MM AigetiRaROge R HaRs Afdhe 25
When t he pol ypept.i de of the present i.nvention is.applied.as. a.therapeutic
05 JAN 200RCReApURIOs CSPBipass Hose dertyaes etulting Hot SubSHutinn bt i de

be admi ni st i th the. d for. th .0f adm nistration,

and dose. acuhINS AGHH® BREHGEAN SUPE A5 AGHNY AUCEP WAUPORSHLPOBt 08t he |

t i ti i \ b . W t he. I ti f th t
venti on | GexaameELes Bors TSy i Aminy AR tpoRER 2 sndlor pEFYBERRRL i s
[ t ' he. ant . At | | | d.th f i ndi vi dual
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bresent ed 15eiR5h ke bt BFSHEPROGAES nulOr bl RAIE RS g cel s
whereby th : iof G : i | t ed
e oDy g R shofichfah BE o DS 450 AP 05 bt . COcRR R 57
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preferable that the length of the peptide is 8 to 11 amino acids or so, from the

viewpoint of presentation of the antigen peptide by binding to HLA-A24,
Concrete examples thereof include all or a part of an amino acid sequence
resulting from substitution of an amino acid at position 2 of the amino acid

25 sequence of any one of SEQ ID NO: Isto SEQ ID NO: 5 by phenylalanine,



15 instance, Antibodies: A Laboratory ~lI~lanual, edited by Lane, H D. et
al ., published by Cold Spring Harbor Laboratory Press, New York, 1989, or
the like. Concretely, an antibody capable of recognizing the tunor anfiBgr 2003
pepti de or the derivative thereof, and further an anti body capabl e of
neutralizing its activity can be easily prepared by properly immunizing an
ani mal by using the tunor antigen 20 peptide or the derivative thereof of

t he present invention by a conventional nethod. The applicatiqn of, the

ant i body i ntyregias, methipfing oz khypienhsgs apdor sy oo AhAMINLMe &t £ and t he
| i ke. The i nmunol ogi cal diagnosis can be appropriately~-~selected from

i munobl ot t terguinel dbf;arramgclﬁl\ﬁgq@ma;famqnﬁ,ofeﬂm LNOada i munosor bent
assay ~ELISA), fluorescence or |um nescence 25 assay, and~the |ike. 0 8
JAN Z003 19SERID N1 S bitphgayilalaning, deucine, islewcine, yptophamer methigninghe
present invention, or the reconbinant DNA of the present invention or a

pol ypept i de Exemplessef thessmedifieskpaptiges aee shovanis SRQUDONS: €0 be utilized in
vitro in the treatnent of a patient with a tunor as follows. 5 Concretely,
the priesent SEQHANNGn1Qrespestiyelyntingsditinne thatumey antigen psptide demvatives a
conpl ex formed between the HLA- A24 antigen and the tunor anti an pepti de or
the deri vat ofthe preserinyntionLnsoBnans 2 peptda cURPRFHNg 9l or i pait el Bre ¢ he
isolated cells froma patient with tunmor, the cells possessing an ability
for anti genapieeapidseavence;d SEQIRNBPhddse "cel I's possessing an ability for
antigen 10 presentation” is not particularly limted, as long as they are
cel I's which expr &isge,ithe tyinor aptigenpepiida of thipreseyrinyention s aREPIFE t unor
antigen peptide or the_ derivative thereof of the present jnvention on the
cel | surfac8aVinga pashof AR -d cindcmpHsing qrrarmﬁog &%&@9@ sgugRCe

Zf?”siht t ancbavins HEARNEL Bding ragﬂ?%ﬁi%‘éia abfk Sl f?@m@pﬁ" g cel |
bt esent at | oRAHBAA BHLRL SABVe] A deiialLBeAsd dindige Tty tier e 6PdgA L gen
e PGB LSkt AR TSR IO L0, 08
At TR ORI

d | si r.eal | i i h i i
Cher bof of  PREISH GRaRAE 19 ts?}}%élﬁg?%ﬁ?pkﬁﬁ% ehcé'eg fs‘é’{wéw%roﬁé%ﬁ%a“:e h
[ i on, .ne. HLA- A24 i
pept i te:25 E\%ﬁffﬁﬁﬁéﬁbh&&ﬁﬁﬁ@@iﬁﬁmR%‘@“ﬁﬁ@ﬁéxﬁnyef%@%«ngm%ﬁ?. ane e
I . -8 8.J 2003, 20 1998 J. | ., 158: 179 1997,
Cancer . Res. masBfication ot e tphh 8n toe Basie gt B az’ga&%w?%fé anti gen
'S0l ati 'fn39| %h%s%{%é&?%ﬁﬁn%%éf% sh§¥§?§5h? Soe vl i"grme with a°|{ anor by
5T o er R & A ARt 11
aﬁlt”? Gen SﬁSﬁV&§ﬁ8ﬁrﬁpﬁ§e‘§&:§F@b§§?éﬂﬁﬁv SR et s R i beiagf ™
00, AR SISl s RS 1
? S?°gn't ] Sgﬁﬂ@?&“iéﬁé{&?ﬁtﬁéﬁﬁsshﬁ%%%% R SR RAUAYM T o’

i T 1996, | . 161 5607,

2550 TR AR s AR b ATl
Tn 15ty s SaRniit piptideld hoRiRag roP it obhiigd plfile mnhlid AVl T
Exp. Med., 184: 44§, tﬂx%gpant?éerfﬁé?)ddeliﬁ"ﬂgc derivative thereof of the present

25 invention can be used as a therapeutic agent or prophylactic agent for a tumor by




The present invention provides a therapeutic agent for a tunor, conprising
the antigen presenting cell nentioned above as an active ingredient. Igg iJEN 2003
preferable that the therapeutic agent contains physiol ogical saline,
phosphate 20 buffered saline (PBS), a magium and the like, in order to
stably maintain the antigen presenting cells. As the nethod of
adm nistration, there are included intravenous adm ni stration, subcutaneous
adm ni stration, and intracutaneous admnistrati-orr. B-~reintroducing the
t her apeut i ccombirMingahidasiem mbmber ontwo bhmobe themtier? 61 thectupeoriantigen t he
specific CILs are efficiently induced in the body of a patient who 0 8
JAN 2003 21péeptidd ér thedepivative thereofd Breiredent asvantion, promiges btherapeutioor can
be treated. Further, as in vitro utilization of the tunor antigen peptide
or the deri ugeritwe prophydadticodgenh forpa tmror; compasingdhe furdor tigenkeptidhere i s
included utilization in the follow ng adoptive i mmunot herapy. Concretely,
i n el anonathe derivativaphereofasedd activeniagrddient. Wherndthiethetapeatiopgénteor
i mmunot herapy wherein tunor-infiltrati-ng T cell of- the patient hinmself is
ext r acdor por pedphylactictageatifarn tamozod¢hapresent, inventidnhis administered o an
reintroduced to the patient (J. Natl. Cancer. Inst., 86:1159, 1994). In
addi tion, i MLAwAZepositise andS AR+ apasiti vecpatiepprtbe $umor antiganepaptidownd by
stimul ating splenocytes 10 with tunor antigen peptide TRP-2 in vitro to
prol i f er at etheTdarivapizeithéreof 15 prosentedrtor thad{l 4ehi2p entigeheof thadintigen ni st eri ng
the CTLs to nel anonma-transpl anted nouse (J. Exp. Med., 185:453, 1997). This
finding is peesentingcells sod¢katithe prefsepted HEA¢A24 antigen complex-sppeificifCTRS | y
recogni ze a conpl ex fornmed between the HLA antigen of the antigen
presenting exd proliferdtedn svherabyr tha muinge aelisean bredéstroysdyiTthereforth theef ore, it
is considered that this therapeutic nethod in which tunor specific CILs are
pr ol i ¥0er at ettebtment iomprepliyhaxip o1 Htumer canl beoatcompbished.t SincefSARPdtisent in
vitro using the tunor antigen peptide or the derivative thereof of the
present i nvexplessed iora witde raage ibsqiramousialimarginpyge suchias esophhgeadr esent
invention, and thereafter reintroducing these CTLs to the patient, is
useful . 20 Tercepanddwng cancentit radyvantagpeus thattheterappuatic agentiori cal | y
recogni zes a conpl ex fornmed between the HLA-A24 antigen nentioned. above,
and the tunprophylaciisragsapef the pyesent dnveaition das wevidecanpbication rangep fawther,
invention) Further;-the present invention al so _provides a therapeutic agent
for a tunor Whilsithe squamouneellorarcigpmasanentoned abpre shew aesisiivibntoact i ve
ingredient. It is 25 preferable that the therapeutic agent contajns
physildl ogi cehematherapy omerdiotheeapy 1o samypasesdhe trerppguticreffectasambe (PBS), a
medium and the like, in order to stably maintain the CTLs. As the nethod
of adni ni st eRRansed byrhe combenaduse pfdhe tharapaiiicARENRE Afugar of ithm present
subcut aneous admi ni stration, and intracutaneous adm ni stration. By
rei ntroduci HYePHENt her apeuti ¢ agent mentioned above into the body of 5 the
patient, the cytq, oxj c actions on the tgarmr cel | in the body
t

_ ( fs by the ggr Ls
of a HLA-24- posi # 1§ NEARCUSIFABCD! BHRTARMYIACHS BEER: 105 AURIOR OF (IPTesentt hat t he
et ucer SR B Rl T SARSS SRRl "
i i b d i di f i i f 0
e e P PR B0 SRR i o bt
S i 8" sua pBRrRIYo Al B tose Shuitdfinhe Rheaton climad e bien

tid h i i t f of th £ J AL

B Banoct | ¢ Bebnd I esd 0oslang S ke t4od spmiadh Joaddition, thoeiah b A5d or a
tunor can be di. &ng ed. Also, the 15 di %9 psti.c aeg?nt can be1 utilized in
the sel ecti 8?1“563 5 SQME DRFRATAUONS, pERPargtipns in the'form of particles

conjugated to beads having a diameter of several micrometers, preparations

25 conjugated to lipids, and the like. As the method for administration, there can be



patient to whom a pharnmaceutical conprising the tunor antigen peptide and
the like of the present invention can be applied as an active ingredient
Concretely, the diagnosis can be nade by using ‘i munobl otting netho ,8 MNAZ,UM
ELI SA, fluorescence or |um nescence assay3 or the like. 20 In addition,
recently, there has been established a new detection nethod for detecting
antigen-specific CILs by using a conplex forned between an antigen peptide
and an HLA antigen (Science, 274:94, 1996). The tunor antigen-specific CTLs
are det ect edohsidered] iaahtutgneousdnjektion,t subthtandeusinjsotionitttavenoment i oned
above, the conpl ex being forned between the tunor antigen 25 peptide or~the
derivative tineceod, and thbdiker &hendose 0f dre fummoreandigeh peplide anthiegtemvativel 8 JAN
2003 23 whereby early detection, recurrence, or nmetastasis for a tunor can
be di agnosedherdbfof thichmrestait @nvention i theopreparation cah iblei preperiyradjnstedel ect i on
of a patient wwth a tunor, the patient to whom a pharmaceutical conprising
the tunor adepegsding@pbhdie dizdagelto beitkaated, thdegparedbody weygin tof @arpatiant, be
applied as an active 5 ingredient, the evaluation of the therapeutic

ef f ects by thé thhHkenitisipreferablatidt ehch dodecof usnally B000ltod900imgt he present
invention, there is also provided a diagnostic agent for a tunor,

conpri si ng phefetabiy 0.C0t fog1P0gagtmdee preferablyd®d ity d0imog 1¢ &dmimadterst] drice
present invention. Concretely, the above-nentioned di agnosis can be made by
preparing aecveérytseveraldaynfo evarpspvaral tonthsd bet ween an HLA antigen and the
tunmor antigen peptide, the 1:3LA antigen being fluorescent |abeled in
accordance with tuethentdsabie therapauticcagent ommopgplaictiaa'gm foseitemorof thied: 94,
1996), and quantifying the antigen peptide-specific CTLs in the peripheral
bl ood | ynphpugseatimentiopdiasides thaisaseovheretthe huner antigempeptide lor thef | ow
cytonmeter using the resulting tetramer. 15 The present invention will be
concri el y dervativeethebgoftdfehe praspitanyemiamisicontameanamactiveingradient aso
limt the scope of the present invention to these exanples. 20 Reference
Exanpl e 1 Emeationstabove,dPN@y¢erwodisigth® t@mlor antigen peptitle)orAbaidedvatiesopha, ~eal
Cancer Cell Line In accordance with the description in Nakao et al., Cancer
Res., 55: 424graotof thequssenCinvention, otgmpolypeptide; sdpbinisan exprassion peoduct i ne
KE-4 of 25 which tissu~,type is classified as squanous cell carcinomas were
est abl i shedof the BNA 4can xpalso zantams asean; gstive angrodisatifordhe tharepeutic a
patient, and nanmed KE-4CTL to be used in experinents. The esophageal cancer
cel | 1ine | agent rpyorbylactiv agens doha tumercpiothe tnsesenh invientipe ag desssibiedn nunber s
of FERM BP- 5955 and FERM BP-5954, respectively, with the National Institute
of Bilsci enb8loid Human- Technol ogy, 5 Agency of Industrial Science and
Technol ogy, of V\giéc the address_is, 1-3, Higashi ]l-chone, Tsukuba-shi,

| bar aki - ken, sin OBW wayds,jrgaently, therg Mave Heen emplayicdrsomectechimigres he

above-nmentioned, report of kao et al, ., typing of HA-AIlo of KE-4 was
cartied out UIBEIE PNAsencodme hiarcalied “ralwecay eneuh@@r%lréfﬁ@mtmaaaz and
HLA- A2601. to Exanpl e 1 Selection and Synthesis of Tunor Antigen P~tide
There have BE:SPIMABHAI: f%ﬁ)ﬁﬁewemézsfé, for Inpianes, oy sral i drmymolegy, 160,
regularitie ifs), reig,the antigen pepti bi nds to HLA nolecule to
15 t her eby izﬁgfiéian%@@%‘l&é Thereferes a secambinant ABA Drepered bs?hgvn&%e,
phenyl al ani pe, nethi oni ne or tryptophan at 2 ino acid in N-termnal,
Bnd pAfenyl alGast ABS METRbATophEYP Of BoE mmb%spﬁﬂﬁ@snwf‘% Bmofentigenine
C-termnal end éé nogenet.i csl,ﬁr41' 1%8, 1995;.J. lnmungl. , 152:3913, 1994;
7. Lmmunol . PeRtSs a5Hie derogiye tereal ofibe 2ErSeRt inbientiR GBS OBIE GAES ¢ uror
antigen proLolfer ligating DNA encoding another tumor antigen peptide, is incorporated

into an appropriate expression vector, whereby the resulting product can be used
as an active ingredient for a therapeutic agent or prophylactic agent for a tumor.

25 In addition, not only the recombinant DNA mentioned above can be used as a



20 SART-1 which the present inventors identified (the am no acid sequence
of SEQID NO 1 in WO 97/46676), peptide portions having 8 to 11 am n@8 jJAN 2003
aci ds having the above-nentioned notifs were sel ected. Anong the peptide
portions, a peptide having positions 6194h to 627th on the am no acid
sequence of SART-1 was naned"619-627" (SEQ ID NO 1~); a peptide having
positions 619th to 25 628th, "619-628" (SEQ ID NO 12); a peptide having
positions 672nd to 681st, G 8 JAN 2003 25 "672-681" (SEQ ID NO: 13); a
pept i de havihegapemsictagenso@ophylacti6 agerit for 8 aeonbut S&a polypeptida) ; a
peptide having positions 703rd tc 710th, "703-710" (SEQ ID NO. 15); a
pepti de hav'resgltb@froirmmq)rﬂs]silmhoﬁthe‘x‘eﬁn'mbinarmENﬁQm'hQﬁlﬁglsml\b:cu& as a
peptide having positions 725th to 733rd, 5 "725-733" (SEQ ID NO 1); a
pepti de havamgcthesingredientroftt thetapeutioapent or4opiydact{cSent forNCun®r, a
peptide having positions 746th to 755th, "746-755" (SEQ ID NO. 3); a

pepti de havi ng pHere,itbeteriii@etombinabSDINA™ cacba basily(sEpared adndhe basesaofl a
pepti de having positions 758th to 766t-h, -"758-766™ (SEQ ID NO: 5),

respedt i vel PNAsynthesisand ordmandgeneticrengineetingdechniqued isEGdrdang witht o SEQ
ID NO 4, and the peptide naned "758-766*" of SEQ ID NO 17 correspondi ng
to a nodifi te asiotextbooks sheh pebfoletyiat CREDE CnéiEd:.5 Catd Sprng Haghort hesi zed
by the solid phase nmethod described below. jlI] Synthesis of SART-1

"725- 733" ALabdiatorgPraisn(-1089). Shraddiomyrthe incopperatisn SHGs reaambinantAs t he
resin, there was used Fnoc-Phe-Al ko Resin (0.56 mmol/g, 100 to 200 nesh).
The synt hesDPiNAuartoi an expaessipn vecerceandemersriad ot gtmu?emcg with the kasibel ow
using 100 ng of this resin, to thereby sequentially couple

Frroc- Ar g( Prtexttmek maendongdsgbove or @i likeroc- Ser (t Bu) - OH, Fnoc- Leu- OH, 20

Fnoc- G n- OH, Fnoc- Arg(Pnt)-OH, Fnoc-Phe-OH, and_Fnoc-Al a-OH After
coupllidng, the prb‘&mﬁcre@nmthc)p@wd?emmbumawpmepreémtrm@mm. As a
result, a peptjde resin was obtained. Two mlliliters of Reagent K (5%
phenol , S% Pradusas a swmor sntigenpeptids oxhieh hindsito HlofA+APhantigen; thargbyas. - added
to the resulting peptide resin, and 25 the m xture was reacted at room

t enper at ur eaHOWINE to teoigregnized by 1L ran be detgrmined by, foninstagcodhdi et hyl
ether was added to the reaction m xture under ice-cooling, and the m xture
was stirredigllpwing m¢thodes. The resulting nmixture was filtered, and washed
with IOmM of diethyl ether. Ten m'IIf"Iiters of _an agueous acetic acid was

added to t he resf@neretelyafiest the eellsisyeh 89 CInTicells (AL ERIL65 1) gady esi n was
5 separated_ by filtration,. and washed with 4 of an agueqQus aceric acid.
The N8l 1 ot VA oelis BRICEN SH B AN Sgre doubleeCrndted Miteanae. pept | de
was di ssolved in.an eqQus acetjc acid., Th | utj on injegted to a
reverlse ph\é?s:réﬁ%ﬁfqg?m EF"?ZES F‘F_cl @@tﬁﬁgbﬁ%c alle&laﬁ L whi ch
i I ilib dwith Q.1 % TEA., Th h
washod i hOEPression pladkad Caming CHNASHOAIE RhA AZ4aOHESH [ &t 1 ot i on
was | ncreas t 0%, ) O,mnytes, .a e i arried out at a
fl owI rate oggf’agﬁﬂ%sﬁ(@%’g%ﬂk %&Qemn&& &Eé@%lzmsgf&%%ﬁ%ﬂgﬂn 220 nm
was L yopni 1 Pe Shted S v e e o BB AR Giacror MENES A 1 ¢ v g e, 15
The resul ti epti.de exhi bited ret ent iy i f . 18.3 mnutes in the
Tnon 2B e by BofeCtning ssaeenbpanyActrad B ERC) BRIG Thersatiesnw hemes ar of
acetonitril e containi,n % TFA usi ng,a.reverse asersystemfiller
Ve PACK orRotHe B lidaft BNGRS poSetg it eah i e BRBR Y APl a6 e and
the mass spEgLY ASHORIGiONG] BTLARES H8ARES 1eBUCHL TFEROPEPFos) Sand

dctermining-the amount of various cytokines (for instance, IFN-y) produced by

the reaction of the CTLs by means of, for instance, ELISA method or the like.

25 Whien the recombinant DNA ofithe present invention is applied for the



20 theoretical values. Amno Acid Analysis Hydrol ysis: 1% phenol/6 N
aqueous hydrochloric acid, 110C, 24 hours Analysis nethod: ninhydrin ggt ?9?003
-Ser:0.82 (1) C B JAN 2003 27 dx: 0.96 Ala: 0.99 *Leu: 1.00 Phe: 1.d
His: 0.92 Arg: 1.72 Mass spectronetr! (1 (1) (1) *standard am no acid (2)
(1) (2) Inside parenthesis ( ) being theoretical values. ~ (FAB)
[IVH—L]+ 1161 Schedule 1 StepsPeriod of Tinme (mnutes) x number of
repetitionsl. (Washing) DVF 1.2 nill x 22.(Deprotecting) 50% pi peri di ne/ DMF12
x 13. (V\ashiﬂigx)a})@bﬁc agentrorl prapiidadtizoagdnit fior) a fEandr, drd fodlogving methed ean bagani no
acid (5 equivalents)/NWP solution 0.9 nl, DIC (5 equivalents)/NW sol ution
0.3 m30 x ckhployadhi ng) DVF 1.2 nll X 26. (Coupl i ng) Each am no

gr oup- protectl ngam no acid (5 equivalents)/NW solution 0.9 m, DIC (5

equi val ent s) / NMRCendretely,rasGhd nretidsd forliztroiieing thy) reObfmbinant BNAsofshe 0 8 JAN
2003 28 21 Synthesis of SART-1 "740-750" Lvs-Met-Lys-Tht~-G u-Arg-Ar -g
Met - Lys- Ly spresent Sie@ritionN@to ellsAany bE theemethods becleasa metlsedinging a-viml- Al ko
Resin (0.57 mmol /g, 100 to 200 nesh). “In the same-manner as in item][ 1]
aboves5 coupldctar, ahd stiteranethydq BhkkeiFdiereapApkil s BBk R0 ; Grefdar etk H,

Frnoc- Arg(Pnt) - OH, Fnoc- Arg(Pnt)-0H, Fnoc-G3 u( O Bu)-0H, Fnoc- Thr (t Bu) - CH,
Frnoc- Lys( BqdYeraH]y Medicinat 36H ) 223+4Br(D894)y d{kRene YedRn Jelsins@yperitieatdly caxri ed
out using 100 ng of this resin, and thereafter deprotection was carried
out. The r defadicing Extrakspepl2dS) (4294); ambteferdnces citedstheraimsandatheilikedici d.

The
can be applied.
As the method using a viral vector, there are included, for instance, a

10 method of incorporating the DNA of the present invention into DNA virus or
RNA virus such as retrovirus, adenovirus, adeno-associated virus, herpes virus,
vaccinia virus, poxvirus, poliovirus and Sindbis virus. Among these methods,
the method using retrovirus, adenovirus, adeno-associated virus, vaccinia virus,
or the like is especially preferred.

15 As other methods, there are included a method of directly administering
an expression plasmid intramuscularly (DNA vaccination method), liposome
method, lipofectin method, microinjection method, calcium phosphate method,
electroporation method, and the like, and the DNA vaccination method and the
liposome method are especially preferable.

20 In order to actually make the recombinant DNA of the present invention
act as a pharmaceutical, there are employed in vivo method comprising directly
introducing DNA into the body; and ex vivo method comprising collecting a
certain kindof cells from a human, introducing DNA into the collected cells

extracorpereally, and reintroducing the gene-incorporated cells into the body

25 [Nikkei Science, April, 1994, 20-45; Gekkan Yakuji, 36(1), 23-48 (1994); Jikken



10 solution was injected to a reverse phase-systemfiller COSMOSIL SC 18- AR
colum (28 ~ x 250 mm), which was previously equilibrated with 0.1 %
aqueous TFA. The colum was then washed with 0. 1% aqueous TFA. Ther eall 8eN 053
the acetonitrile concentration was incrgmased up to 21%in 200 m nutes, and
elution was carried out at a flowrate of 7 m/mn. The eluent was
noni tored at an 15 absorbance of 220 nmto collect a fraction containing a
desired product. The collected fraction was |yophilized, to give 38.1 ng of
Lys- Met - Ly Sgdku Zokan, A2g1 5, 49t anldyefdrynedseited thereirg and thefkele pivi eo
exhibited a retention tinme of 15.3 mnutes in the analysis by a 0 to 60%
| i near conarethodtis morgpedereed. el uti on nethod of 20 acetonitrile containing
0.1% TFA using a reverse phase-systemfiller YMC-PACK ODS- AM colum (4.6 ~
X 250 mm). The aWhen administeral g irsvivalmeth¢d the phatrhadeubibal camsbeundet ect abl e)
and the mass spectroscopic value were consistent wit3r-those of the
t heor et i caladwgihiseered A awappropridtealosagerout® dépehding 6n tixodispabeslandi s: 1%
phenol / 6 N aqueous hydrochloric acid, -110C, 24 hours Anal ysis net hod:
ni nhysiri n rehiptoms v b ereptede and othies fictdrsb dfiargxamete, ét mawlbe\aministered
Thr:0.88(1)G@ x: 0. 91( 1 )* Leu: 1.00( 1 )Lys:3.39(4)Arg:1.64(2)Mss
spect r onmet ripfrddonsst antcmrigrially nsnbeotanepndly] intradutaseqiBly, Sytramescidamdy, SART- 1
"746- 755" Ar~Met-Lys-Las-Leu-Asp-GQu-Gu-Ala-Leu (SEOID NO 3) As the
resin, theror thedikesddhdinadmingsteradiy Rogiemethdl; thephdnnaceoticalontmytekd 5 200
mesh). In the same manner as in item[1] above, coupling of Fnoc-Al a- CH,
Fnoc- G u( OsBoh a@isepdiaton Gru( farBiguidprepanatonss fieneially, Gt pRanmaceuticabils
Froc- Lys(Boc) - OH, Fnoc-Lys(Boc)-C0H, Fnoc-Met-CH and Fnoc- Arg(Pnt) - OH was
sequent i al Iprepared iae dn anjection, ngnipGingythefrecombinant DINA afithe presentf t er
deprotection was carried out. The resulting crude peptide was dissolved in
an at@eous invettion ercthd likThas anaictive ingrodient, #p aduelta conventonal eariphasy- syst em
filler COSMOSIL SC 18-AR colum (28 ~ x 250 mm), which was previously
equi | i br at dd added a8 otessiop demand¥-An liposomes wrmenabkranerduseddlepasemeist h 0. 1%
aqueous TFA. Thereafter, the acetonitrile concentration was increased up to
20% i n 200 (sichuassSendanytires (HIV3)lipasomen)eacki comprising the recombinans RNA7
m/mn. The eluent was nonitored at an absorbance of 220 nmto collect a
fracti on codithe presgntinyestions there sgn e prapared ntp diposame paeparafiongeis the
| yophilized, to give 24.6 ng of .

form of suspension, cryogen, centrifugally-concentrated cryogen or the like.

15 The content of the recombinant DNA of the present invention in the
preparation can be properly adjusted depending upon, for example, the disease to
be treated, the age and body weight of a patient, and the like. It is preferable that
0.0001 to 100 mg, preferably 0.001 to 10 mg, of the recombinant DNA of the
present invention is usually administered once every several days to every

20 several months.

By the administration of the recombinant DNA of the present invention as
described above to a patient with a tumor, a polypeptide corresponding to the
recombinant-BNA in the antigen presenting cells is highly expressed. Thereafter,
the individual tumor antigen peptides produced by intracellular degradation bind

25 to an HLA antigen, to form complexes; so that the complexes are presented on



0 8 JAN Z003 30 Arg- Met-Lys-Lys-Leu-Asp-G u-3 u-Ala-Leu. The resulting
peptide exhibited a retention tinme of 17.4 mnutes in the analysis by a O
to 60%linear concentration gradient elution nmethod of acetonitrile D8 JAN 2003
containing 0.1% TFA using a reverse phasg-systemfiller 5 YMC- PACK ODS- AM
colum (4.6 ~ x 250 mm). The am no acid anal ysis value (except that Met was
undet ect abl e) and the nass spectroscopic val ue were consistent wth those
of the theoretical values. Am no Acid Analysis Hydrolysis: 1% phenol/6 N
aqueous hydeigchirficeofaké anti esértinpasells inhighydersities; whdrebyithaydri n et hod
I nsi de parenthesis ( ) being theoretical values. Asx: 0.95 dx: 1.85 Al a:
0.97 *Leu: Zofipldxyspecifid € TAisgire efficiéntiypproliferatedriarthe body) andausdd tq 2)
*standard amino acid (2) (1) r (FAB) [M+H +: 1232 j4] Synthesis of SART-1
"746- 756" Afurtigerestrby thd sisndrecellds Asdleascibed dbavel ehe prephylakid drirddtmer) | 0
As the resin, there was used Fnoc-Leu-Al ko Resin (0.57 mvollg, 100 to 200
mesh). |n tlfier saneomisaohkieved. in item [1] above, coupling of Fnoc-Leu- COH,
Froc- Al a- OH, Froc-d u( QG Bu}-OH, Fnoc- @ u( O Bu} - OH,- Fnoc- Asp( O Bu) - OH,

Fnoc- 1Seu- OH, Fnoia hgditiBnctheCligolypeptide’) 6btaiiabh: Byt ekpmessihg g{Brechmbinant

Frnoc- Met - OH and Fnoc- Arg(Pnt)-OH was sequentially carried out using 100 ny
of this resDNAanehtionedabbvecanbpreaprssédamdmoduacd by dntoaducinghen r esul ti ng
crude peptide was di ssolved in an aqueous acetic acid. The sol ution was

i nj ect ed t oempression praspiiddntosyhostroellj td give E@AMERIrnanCtRe AfprBssiohum (28 ~ X
250 mm), which was previously equilibrated with 0. |% aqueous TFA. The
col um was phamiddsingdreparedbylicerpoeating thE Accothizinent DNA ntehtionedabonet ri | e
concentration was increased up to 23%in 200 m nutes, and el ution was
carried out iretb an dppoopriae exprfessionivenion (fof hestataee pf VWBRORTHI erthedika), an
absorbance of 220 nmto collect a fraction containing a desired product.
The 11® col | end edltiring thearesultimg| tyasforhiantih an appropsadnédinm. oHere, the
host cell include cells of prokaryotes such as Escherichia coli; unicellular
eukaryotes such as yeasts; and multicellular enkaryotes such as insects and
animals. In addition, as a method for introducing the gene into the host cell,
there are included calcium phosphate method, DEAE-dextran method, electric
15 pulse method, and the like. The polypeptide obtained in the manner described
above can be isolated and purified by general biochemical procedures. In
addition, whether or not the resulting polypeptide produces a tumor antigen
peptide which binds to HLA-A24, thereby allowing to be recognized by CTL can
be evaluated, for instance, by incorporating the polypeptide of the present
20 invention into phagocytes such as macrophage to produce peptide fragments
intracellularly, thereafter adding CTLs such as KE-4CTL to a complex formed
between the resulting peptide fragments and the HLA-A24 antigen, to act
thereon, and-assaying the amount of various cytokines (for instance, IFN-y)

produced in reaction with the CTLs. -

25 When the polypeptide of the présent invention is applied as a therapeutic



Arg- Met - Lys-Lys-Leu-Asp-d u-Qd u- Al a- Leu-Leu. The resulting peptide

exhibited a retention tine of 19.6 mnutes in the analysis by a 0 to ﬁ ﬁon}
| i near concentration gradient elution nmethod of acetonitrile contai np

0.1% TFA using a reverse phase-systemfigler 15 YMC- PACK CDS- AM col um (4. 6
~ x 250 mm). The am no acid anal ysis value (except that Mt was

undet ect abl e) and the nass spectroscopic val ue were consistent wth those

of the theoretical values. Am no Acid Analysis Hydrolysis: 1% phenol/6 N

aqueous hy digeahbpprophgtictic agéMGor 24utmoyrthe pobipepiide vat beddministeyett withnet hod
| nsi de parenthesis (?9 ? bei ng theoretical val ues.

Asx: 0. 98( 1)the lsame doSdgeform niktRadslof admiaistation( #id dosesdsathd awrdonantigenaci d

0 8 JAN 203 32 Lys:1.70 (2) Arg:0.83 (1) Mass spectronetry (FAB) [ M+H] +:

1345 LS] %ﬁgmdslcﬂf thé dérviltive th@e8f 66 fiie present invention mentioned above.
Lvs- Met - Ser - Ser - Ser - Asp-Pro-Thr-Leu (SEQ ID NGO 17) As the resin, there was

used Fnoc- ['wiheAltho pbype tld@ obtherprasdnt inveh€ion tivadmifiSterazisio)a pdtient hettsane
manner as in item Fl] above, coupling-of- Fnoc- Thr ¢t Bu) - OH, Fnoc- Pro- CH,

Froc- s p( OttBijor, Qe polysepfide ($ Bicprdratelinto-the raatiBer pfadsenfimpcelGandt Bu) - OH,
Frnoc- Met - OH and Fnoc- Lys(Boc) - OH was sequentially carried out using 100 ny
of this reghereaftediridieideslf tuerordaripen peptides wiaish ase proghiced by ifinscelladarl t i ng
crude peptide iwas 10 dissolved in an aqueous acetic acid. The sol ution was
i nj ected t aegradationtsng wdttethe\ ISk Arantigeh,co foRENOBiHlexes] 8o Afatdd um (28 ~ x
250 mm), which was previously equilibrated with 0.1% aqueous TFA. The

col um was dongpiexessire predentedintitigh densities dikfhe Stirfacealfitke antigen acetonitrile
concentration was increased up to 17%in 200 m nutes, and el ution was

carri ed outpraseminpl cellsy wherebly the CTHs/specificibehetomplexesnaraefficientlyd at an

absor bance of 220 nmto collect a fraction containing a desired product.

The ¢ol | ectpdliferatediinithevbsdy png Ritthereduse to destroy tumor cells. As described
above, the prophylaxis or treatment for a tumor is achieved.

The present invention provides an antibody which specifically binds to the
tumor antigen peptide or the derivative thereof of the present invention. The
antibody is easily prepared in accordance with the method described in, for

15 instance, Antibodies: A Laboratory Manual, edited by Lane, H. D. et al,,
published by Cold Spring Harbor Laboratory Press, New York, 1989, or the like.
Concretely, an antibody capable of recognizing the tumor antigen peptide or the
derivative thereof, and further an antibody capable of neutralizing its activity can
be easily prepared by properly immunizing an animal by using the tumor antigen

20 peptide or the derivative thereof of the present invention by a conventional
method. The application of the antibody includes affinity chromatography,
immunological diagnosis, and the like. The immunological diagnosis can be
appropriately-selected from immunoblotting method, radioimmunoassay (RIA),
enzyme-linked immunosorbent assay (ELISA), fluorescence or luminescence

25 assay, and the like.



give 24.1 ng of Lys-Met-Ser-Ser-Ser-Asp-Pro-Thr-Leu. The resulting peptide
exhibited a retention tine of 16.3 mnutes in the analysis by a 0 to gO/

| i near concentration gradient elution nmethod off 20 acetonitrile cont@l nJi"\(Hg?ﬂU3
0. 1% TFA using a reverse phase-systemfilgl er YMC- PACK ODS- AM colum (4.6 ~
x 250 mm. The am no acid analysis value (except that Met was undetect abl e)
and the nmass spectroscopi c val ue were 0 8 JAN 20a3 33 consistent with
those of the theoretical values. Amino Acid Analysis Hydrolysis: 1%

phenol / 6 N aqueoThe tymropaitigeni pepéide dr thﬂdﬂ;lvmmﬁeneef theypresentet hod:

ni nhydrin method Inside parenthesis ( ) being theoretical values. Asx: 0.90
Thr: 0.83 SmventiodOorthkeecombinat D& ofith@Spresent iveBdcivias @ pybypeaptidicet ~
Exanple 2 (1) (1) (3) (1) *standard amno acid (1) (1) r (FAB) [MrH +: 965
| denti fi cat obtaimablerby iegpressingthe Repmbiant DINA-candentdied ig vitge edthen Genbank
Accessi on No. Mb4740) was obtained fromKE-4 in accordance with the

descri pt i ontreatiené of alpatientr with a(tGareas fedews. 55: 4248, 1995), and a

reconbi nant plasm d was prepared by incorporating-the resulting product
into d&n expr essi Gonoretelyrthp pRSeftmvenen pravdddsyantigeh PRIERNME c@thivehich asni d
was transfected to 104 cells of 10 VA-13 cells (available from R KEN CELL
BANK; Ann. paedentEeroniplex formedbetwedn o HL oG dnyigen pod dloe fumoreanitigdni n
accordance with the publication (J. Exp. Med., 187:277, 1998), to thereby
express HLApoptuizoor thaderivativihthepenfiaf dhe prepest ingention' gul theraoface of 4lge 755, "
"746- 756" and "758-766*" anong those listed in Exanple 1 was added at 10 gM
in 2 hours,isalated pellsspmes patient iwith tureor, the cells possessing an ability for antigen

presentation. Here, the phrase “cells possessing an ability for antigen

10 presentation” is not particularly limited, as long as they are cells which express
the HLA-A24 antigen capable of presenting the tumor antigen peptide or the
derivative thereof of the present invention on the cell surface. The dentritic cells
which are known to possess a high ability for antigen presentation are especially
preferable.

15 In addition, as substances to be added in order to prepare the antigen
presenting cell of the present invention from the cells possessing an ability for
antigen presentation mentioned above, there may be used not only the tumor
antigen peptide or the derivative thereof of the present invention but also the
recombinant DNA or polypeptide of the present invention.

20 The antigen presenting cell of the present invention is obtained by
isolating cells possessing an ability for antigen presentation from a patient with a
tumor, and pulsing extracorporeally the tumor antigen peptide or the derivative
thereof of the-present invention, or the polypeptide of the present invention, to
prepare.a complex formed between the HLA-A24 antigen and the peptide

25 mentioned-above or the derivative thereof (Cancer Immunol. Immunother., 46:82,



0 8 JAN 2003 34 was cultured for 18 hours together with 2 x 104 of

KE- 4CTLs. An anount of |FN-y produced by KE-4CTLs in the culture 08 JAN 2003
supernat ant was assayed by ELI SA nethod. Concretely, an anti-human | FNy
mari ne nonocl onal anti body as a solid-im@bilizing anti body was adsorbed to
a 96-well plate, and the plate was 5 treated with bovine serumal bumn to
bl ock nonspecific bonding, and thereafter IFN-y in the sanple was bound to
the anti body. Next, an anti-human IFN-y rabbit polyclonal antibody was
bound as a d898Gl iInmynuarali, 35851 79ant9%h Garicat Res, H8Jd pAat 209 Vhen the
anti-rabbit inmunogl obulin goat antibody (manufactured by Amersham was
further boudentritisresils .arerueetgalm antigentpresensing ceHg op thedpresenfanyventionsadl oped
by using Peroxi dase Developing Kit T (manufactured by Sum tono Bakelite
Conpany, Li hepeeparedihy, fondnstaiaeeisolatingdymphpeytee fronopempheraldloadoéani ned.
The resulting value was quantified by conparing it with the val ue obtained
f r om st andapati¢rwigh amorbyuncaglsaxfé){mlmﬂmdn erpafter eiminatinge figure, the
abscissa is an anmount of IFN-y (pg/m) produced by KE-4CTLs. It was 15
clarified fnomadherentcalls, wulmrmgggharpmecqusnuéh@prqwmei f GM-(i5&t arghiLad,

HLA- A24restricted tumpr anrigen peptides. Exanple 3 | nduction of CTLs from
Peri pheral B yce the-aentitie seHxandoulinging dhe dontritig pells dogatleariveith e not

anti gen-specific CILs can be induced from peripheral blogod | ynphocytes was
studi ed by tunerardigen peptide oaherpolypeptidecoizthe preseat imveptigwahereliyong t hose
whi ch were shown to function as tunor antigen peptides in Exanple 2. 25
First, | ynphlsing e deatriti¢ eelissthertindy Fi col met hod from peri pheral blood 0
8 JAN QO03 35 of _heal thy donors whose HLA-A | ocus is A24 hano. The,

| ynphocyt es wer elmadditionewhen the antigea|pressnsing cel of she pregentinyentg is
cells/well, and cultured in a_culture nmedium containing 45% RPM 1640

medi b 450@mpered b intreducing/the aecammbinanoDYy AL the presaui dnveafiontiato cells
above- nenti oned tunor qti gi,en 5.peptides was added tq the _culture nedium so
as to have ROEHIBEARADIHY TeF antigen\presentaionmentienad-wboye; theaeparaien od

| ynphocyt es. e week |l ater, the above-nentioped tunpr antigen peptide was
added t her ef#&n Be cagiadputhyreserapg de fanser 8es-oP6:567HMNWedelmarngh i n about 2

x 105 of X-ray . _irradiated (50 Gy) peri.pheral hlood |ynphocytes, to carry

out a second6LSBH ﬁ??a%@réhelﬂﬁ% ﬁoaﬁpmd@maesgemmeé?nw ¢anRek, a third

stimulation was carried out. by rep I th rocedures in a manner

as above. AsElarnBrepatad i thefom of ﬁmggwﬁhﬁégmﬁ,tﬁe b of PAG TR

| ynphocytes were cql |l ected., The gnount, of N-y. of the pernat a

assayled by Hf eaSe, thePIepBEAtoR ARt eu"@mgc? prbbiy EcfarTg ﬁoeéiﬁunpné(?q%efé‘k%i

above-nent i g&ﬁjﬁky&gmcyt es (8 x 104) wth HLA-A2402-positive 15 KE-4 cells
r

in which th Pgen protein was expressed and with HLA

A2402-negative Q8 eelheih ol ikl 4 HIRSp RRL'AgSM R QiGhiy o expressed.

comprising the antigen presenting cell mentioned above as an active ingredient.
It is preferable that the therapeutic agent contains physiological saline, phosphate
20 buffered saline (PBS), a medium, and the like, in order to stably maintain the
antigen presenting cells. As the method of administration, there are included
intravenous administration, subcutaneous administration, and intracutaneous
administratien.
By reintroducing the therapeutic agent mentioned above into the body of

25 the patient, the specific CTLs are efficiently induced in the body of a patient who



respectively, as targeted cells (1 x 104). The results are shown in Table
1. 0 8 JAN 2U03 36 Table 1 Effector Cells Target IFN-y Cells (pg/ mn)a 'JK'N 00
Super nat ant Peri pheral Bl ood Lynphocytes Stinul'ated KE-4 595.5 with

"746- 755" _ (QG56281. 4Peri pheral Bl ood Lytphocytes Stinul at edKE-4701. 5w th
"746- 756" QG56392. OPeri pheral Bl ood Lynphocytes Stinul atedl CE-41121.9wi th
"758-766*" QGb6 537.2 From Table 1, while the peripheral blood | ynphocytes
stimulated with "746-755," "746-756" and "758-766*" exhibited nonspecific
reactiviti eis HhA-AZ4 fosithe andfpARTel positive| wixasby thhaynendanthe teeated.r onger
reactivities against KE-4. It was shown fromthis finding that the antigen
pept i de- speci f i cFamther, aeiie vilratuitlizatiopr@UENOENDT mugm; FaptiEe DEXIE | 0 The 2nd
amno acid in the amno acid sequence of SE(a)gh i s phenyl al ani ne,
tyrosine, mdetivativerthereof of gt prebent,invendionren b like; ﬂwrmSl igcluded

phenyl al ani ne, |eucine, isoleucine, tryptophan or nethionine. The 2nd am no
acid in theutilizatiomis thefeﬂuwntgendmptﬂi@mmlmeripys phenyl al ani ne, tyrosine,

met hi oni ne or trypt ophan and the | Ith amino acidis 15 ‘ghenyl al ani ne,
| euci ife, i sol eucCoserete ypnuphhnoms,naamﬁ:rmune effecnh& borm f2008 1B therhe 2nd
amno acid in the am no acid sequence of SEQ | D NO: I s phenyl al ani ne,

tyrosine, nadoptive inmunothesapy syhiesein tamertinglinasing Eﬁfﬂﬂu of the patient himself
phenyl al ani ne, |eucine, isoleucine, tryptophan or nethiopine. The 2nd am no
acidint helmmomqrdalbequ@ncé inh l@goanpuny, arl the caltpreisyeiatzaduped to
tyrosi ne, nethionine or tryptophan, and the | |Ith amno acid is
phenyl al ani the, patient (hdYati. m‘ablfn@t,, 86:9 p2%pi924).oin addilippninrgurine
melanomas, metastatic suppression has been found by stimulating splenocytes

10 with tumor antigen peptide TRP-2 in vitro to proliferate CTLs specific to the
tumor antigen peptide, and administering the CTLs to melanoma-transplanted
mouse (J. Exp. Med., 185:453, 1997). This finding is based on the results of
proliferating CTLs that specifically recognize a complex formed between the
HLA antigen of the antigen presenting cells and the tumor antigen peptide in

15 vitro. Therefore, it is considered that this therapeutic method in which tumor-
specific CTLs are proliferated by stimulating peripheral blood lymphocytes of a
patient in vitro using the tumor antigen peptide or the derivative thereof of the
present invention, or the recombinant DNA or polypeptide of the present
invention, and thereafter reintroducing these CTLs to the patient, is useful.

20 The present invention also provides CTL that specifically recognizes a
complex formed between the HLA-A24 antigen mentioned above, and the tumor
antigen peptide or the derivative thereof of the present invention.

Further;-the present invention also provides a therapeutic agent for a

tumor, comprising the CTL of the present invention as an active ingredient. It is

25 preferable that the therapeutic agent cofitains physiological saline, phosphate



The 2nd amino acid in the am no acid sequence of SEQID NO 10 is

phenyl al ani ne, tyrosine, nethionine or tiyptophan, and the 9th am noﬁﬁchﬂ 2003
i s phenyl al ani ne, | eucine, isoleucine, tryptophan or nethionine. 10

| NDUSTRI AL APPLI CABI LI TY According to thg2 present invention, there are
provi ded a tunor antigen peptide derived from SART-1 and a derivative

t hereof possessing functionally equival ent characteristics thereto; or a

t herapeutic agent, a prophylactic agent or 15 a diagnostic agent, or the
like for turmfferehsdline (PBS)j amedivmpanditherlikenin grder peptabljemamdaia ther i vat i ve
thereof in vivo or in vitro. The therapeutic agent or prophylactic agent
for tunmor ofCThe Asdbemethod/afadministrationetheppiatednciuded inteavgaonsinber of
patients, and the therapeutic agent or prophylactic agent can be widely

appl i ed to adurnistratior| subcataneouwsadmmigiration, and mtrastitankoehadministratione
frequency 20 is high. Therefore, the therapeutic agent or prophylactic
agent is expect eByfeintrodudiyg tre therapeutfit agent nageioned abOvEintdithe body 88
CLAIMS 1. A tunor antigen peptide conprising the am no acid sequence of SEQ
| D NO.5 3 or tisEgatiéntNdre cytotoxicaddtions oa theitumarf cellsyatiie (ST b indthe dbpdyrrofa of
any one of SEQID NGO, 1, SEQS5 ID NO 2 and SEQ ID NO 5, wherein the tunor
anti gen peptHldé-24-pasitive astl SARY- 1apositempatians arshenhantedyi soghatothe dumet ogni zed
by cytotoxic T cell, or a derivative thereof possessing functionally

equi val ent chHs arst destroyed.swherebyithe twmaen caarhe tyeatedept i de deri vati ve
according to claim1, conprising all 10 or a part of an am no acid sequence
resul ting from sdbaddition the wmarrantigen peptideanditheslesivative thareef of thed/ or  at
C-terminus of the am no acid sequence of any one of SEQIDNO 1 to SEQID
NO 5 by an@résent imientioncan be aisedias an ingredient fomiadliagmasticagenyfon pepti de
derivative has said substitution of am no acid residues at position 2

and/ ol0 at Cdiagnosingsa tumor. Concretely, the presence of an antibody in a sample (for

instance, blood, tumor tissues, and the like) obtained from a patient who is
suspected to have a tumor is detected by using the tumor antigen peptide or the
derivative thereof of the present invention per se as a diagnostic agent, whereby
early detection, recurrence, or metastasis for a tumor can be diagnosed. Also, the

15 diagnostic agent can be utilized in the selection of a patient with a tumor, the
patient to whom a pharmaceutical comprising the tumor antigen peptide and the
like of the present invention can be applied as an active ingredient. Concretely,
the diagnosis can be made by using immunoblotting method, RIA, ELISA,
fluorescence or luminescence assay, or the like.

20 In addition, recently, there has been established a new detection method
for detecting antigen-specific CTLs by using a complex formed between an
antigen peptide and an HLA antigen (Science, 274:94, 1996). The tumor
antigen-specific CTLs are detected by subjecting a complex to the detection
method mentioned above, the complex being formed between the tumor antigen

25 peptide orthe derivative thereof of the present invention and the HLA antigen,



3. The tunor antigen peptide derivative according to claim2, conprising
all 15 or a part of the am no acid sequence of any one of SEQ I D NO @JA&
SEQ ID NO 10. 4. The tunor antigen peptide derivative according to gl 2003
|, conprising all or a part of the am ng3zacid sequence of SEQ ID NO 17. 20
5. A therapeutic agent or prophylactic agent for a tunor, conprising at

| east one nenber selected fromthe tunor antigen peptide and the derivative
t hereof of any one o~clains 1 to 4 as an active ingredient. 25 6. A

r econbi nantwh¥¥éby eatly idetection} recemence) e natadtasis fir ANAoraaatbe didgiosédN 2003
39 encoding the tunor antigen peptide or the derivative thereof of any one
of cl ai ms |Alsd, thé.defeqtionymethbd dan beturilized ix theysedeqtionsefi apatiene wittconbi nant
DNA of claim6. 5 8. A therapeutic agent or prophylactic agent for a tunor,
conpri si ng thimer, the paticnotot whdia aopharmaceaticab compeisimgl the éymorlentadencl ai m 7 as
an active ingredient. 10 9. An anti body which specifically binds to the
tunor ant i geptide ahd die Like ofithedmresem inventionaaadfe ayfpliedasaneactivecl ai ns 1 to
4. 10. An antigen presenting cell which presents a conplex fornmed between
HLA- A24 antihgredientdthelevahuation ofithe therapeatitieffectsrbyt the pharmaceiticel, ahdr eof of
any 15 one of clainms 1 to 4 on a surface of isolated cells derived froma
pati ent wi tthe dikeudmotheriveorids,anahe greseht mvpntserg theéreds alsogirovided af or anti gen
presentation. 11. The antigen presenting cell according to claim 10,

obt ai nabl e diggnostic agent for a tumor, comprising the tumor antigen peptide or the

derivative thereof of the present invention.
Concretely, the above-mentioned diagnosis can be made by preparing a
10 tetramer of a complex formed between an HLA antigen and the tumor antigen
peptide, the HLA antigen being fluorescent labeled in accordance with the
method described in the publication (Science, 274:94, 1996), and quantifying the
antigen peptide-specific CTLs in the peripheral blood lymphocytes of a patient
suspected to have a tumor with a flow cytometer using the resulting tetramer.
15
The present invention will be concretely explained by the examples,
without by no means intending to limit the scope of the present invention to these

examples.

20 Reference Example 1
Establishment of Cytotoxic T Cell Line (CTL) Against Esophageal Cancer Cell
Line
In accordance with the description in Nakao et al., Cancer Res.,
55:4248-4252, 1995, CTL line against-an esophageal cancer cell line KE-4 of

25 which tissue type is classified as squanfous cell carcinomas were established



I ncorporating the reconbinant DNA of claim6 or the polypeptide of claim?7
into 20 the isolated cells derived froma patient wwth a tunor, the

i solated cells possessing an ability for antigen presentation. 12. AG8 JAN 2003
t herapeutic agent for a tunor, conprisipg the antigen presenting cell of
claim10 or 1 |1 as an active ingredient. 25 40 13. A cytotoxic T cell

whi ch specifically recognizes a conplex fornmed between HLA- A24 anti gen and
the tunor antigen peptide or the derivative thereof of any one of clainms 1
to 4. Q 8 JrowPesiphsral bloodl moaoeytesiof & patient; aricdonamed Ko CTdotoghd vsedgint he
cytotoxic T cell of claim 13 as an active ingredient. 15. A diagnostic
agent for axperimentsccohipe exiphggedl cancosrmelldinei KEA ambKE34CIIL have beteni vat i ve
t hereof of any one of clains 1 to 4. to .Aly. Ayr. A3. Ar. Af. A

. AS. A+f . AYrdepogitdd veBdes thé-acokspionAuinbers oABEBM\BR-5255 and FERM /BS54y 2
AIC?. AJE .AFl . AAE . A& .AE.AAF@G A A{9. A .A .AY(DFV.z

&R @X~ysni adespEctintlyawithathe A atidnah I stitite af Biv§cie]cedvidddiman keghnallogy] ca] craV
] ca] caV] ca] ca] ca] ca] ca] ca] ca] c”a] ca] c™a]ealc(a Cd
5 Agency of Industrial Science and Technology, of which the address is 1-3,

Higashi 1-chome, Tsukuba-shi, Ibaraki-ken, since May 23, 1997. In addition, in
accordance with the above-mentioned report of Nakao et al., typing of HLA-A
locus of KE-4 was carried out, and it was confirmed that these cell lines are
HLA-A2402 and HLA-A2601.

10
Example 1
Selection and Synthesis of Tumor Antigen Peptide

There have been known that the sequence of the antigen peptide has

regularities (motifs), wherein the antigen peptide binds to HLA molecule to

15 thereby be presented, and in the case of HLA-A24, motif is tyrosine,
phenylalanine, methionine or tryptophan at 2nd amino acid in N-terminal, and
phenylalanine, tryptophan, leucine, isoleucine or methionine at the C-terminal
end (Immunogenetics, 41:178, 1995; J. Immunol., 152:3913, 1994, J. Immunol.,
155:4307, 1994). From the amino acid sequence of the tumor antigen protein

20 SART-1 which the present inventors identified (the amino acid sequence of
SEQ ID NO: 1 in WO 97/46676), peptide portions having 8 to 11 amino acids
having the above-mentioned motifs were selected. Among the peptide portions,
a peptide having positions 619th to 627th on the amino acid sequence of SART-1
was named “619-627” (SEQ ID NO: 11); a peptide having positions 619th to

25 628th, “619-628” (SEQ ID NO: 12); a peptide having positions 672nd to 681st,



I+ 9Vu&5?J3Y{yt ni d*YSV] ca] caV] ca] ca] caV] ca] caV] ca] caV] ca] ca] ca] ca] caV] ca] caV
.]JcalcaV]ca V]c”MaV]ca] caV]ca]ca]ca]ca]ca]ca]ca]cTalca]ca

6D\ | $@W hj goryt ni d_YTV] caV] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] caV]ﬁ(ﬁa ANa 003
ca] caV] ca] caV]ca]caV]ca] caV]ca] caV]calcmwV]calcaV]caljca r|n ! 9

el T =""###3383%&' L(g(((.){val gb] X] 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] cal]c”a]calcalcalcalcaljcaVlcal.)X)[)})*
(U Xrergrrr@Utc+++, U v, , ,E-z---.e..// R/ zupkfa\ Wc] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] t612-68 TalSEQNdE) NE): d3)capsptideckdving paditiehs684th to 694th, “684-

aJca] ca] c™a] calca]ca]c”alca]lcal/// 0" OLO[ 0} 000001#1H12233344i 4s4L56i 7y7h8u8w
888} xsmhc g9 (EQIIERNCR]143] &p&ﬁﬁdm]hm{imgapcak&’pm}’ﬁ&ﬂ]toaﬂl@d} caV] ca] ca] ca] caV]
ca] caV] ca] ca] ca] caV] caV] ca] caV] ca] caV] ca] caV]ca 8;

<>??? G\ABB“BE) B BO3 (SR IRMNIONIAISD; eme'lhmmgpmm{lsfﬂhh]toamp&a] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] c(a] ca] c(a] ca] ca] ca] caV] ca] caV] ca] caV] ca] ca] ca] ca]ca]calc
a] ca] ca! UUXYMzZ207 [SEQYD Naud6ydaipspticie karane gosjtionx $25th vwikA33kd/] ] c] ca] ca] ca]
caV] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] caV]ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] caV]
ca] cd| ca] c&]J2&F83” (SEQ ID NO: 1); a peptide having positions 740th to 750th,
Liui}iii~jjjjijiiil-kokokdkl kkk*II'1fmm3oppppq~ytoje [Vkf [V]]ca]ca]ca]ca]c
a] ca] ca] caV]4x[567 C&EQdD:NQ Q] z peptadd baling ppsitipns 4 V)568i,caV] ca] caV] ca]
caV]ca]caV]calca qjq

rl st u) ukvwEida-I§5% ISEQ@JND&?’D\@ peptideahaang pajitiahs 736t toa)568y] ca] ca] ca] ca] ¢
a] ca] caV] ca] ca] ca% ca ca ca] ca] ca] ca] ca] ca] ca] ca] ca!

| Ver M x[ cl BF4ENT56 (S){i [45 m‘tﬂ 2 pEpti haqmgvpmpnapéawq toal]6&thy] ca] ca] caV]

cajca]ca]c caV] ca] caV| ca] ca] caV] ca] ca

o} 1086 | DEEEZERh dqméa]sa?mém T bmangaticss peniides) bapetidengtal cal
a] ca] ca] ca calca ca) ca]calcalcaV]ca

3£le|B£GUé V%QQJ i rkArLaméab£a$£a4éap¥£4 %ﬁ&éﬁééf@ﬁ]ca]ca]c“a]ca
]cAa]ca]cakca]ca a] ca] caV] ca] caV] ca] caV] ca] ca] c*a] caV] ca #6CF) 69[ G

E\ hki { vgl gBE }%Qq b’épm;s;mpduggcta]a:mpd£a;bgrodpctaq P paptids of] ca] ca] ca] c"a]
c"a]ca]ca]ca]cﬁgNéca]ca]ca]ca]ca]ca]ca]caI . 14X5y+t ) 69G ~yt01e &}1]ca]ca]c

]a] C]a] C]a] C]aﬁEé]j ] ]Iﬁa‘lzﬁrgm syndhesizedcl) the ]dqﬂ!asam feshibed balaw] ca] ca
ca] ca] ca] c™a]c™a] ca S;
ny{vqlgb]X]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c“a]ca]
c”a] ca] ca] ca] calca cajca]ca cal] cal ca ca"b3 borZ]e?PC{v-Igb XIgb]X]]]ca]ca]
ca] ca] ca] cal >ynthgsis of SAKT] 573 : DOT-cHSABNE ca) caV]

g\e/l\]f:g‘%]@(?:’i]l?]c s}sg%ﬁ-ﬂgiﬁca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c"a

] ca] ca] ca] ca] c™a] ca] cal ca] ca] ca] ca]

?Egit \é\;i (I:?SI]:U* x{ vais¢he sg9] %ﬂec‘glsiz/]‘éﬂc ax]él é?%i‘?@@géﬁé‘} @:p6 mmalsalQ®ioca) ca ca
X=J6} xsni d @%’ %S]C* ﬁ%}s g% é‘éﬂsdﬁﬂ‘{aéﬂi I‘l‘&}’l‘,‘gﬂr@ éﬁl}%’gﬂlfhé}d@?}@% cajcalc
a]_g g% iglnlcga’él]% cﬂlgg} ] Ca}’ga]‘%éésca}tggi‘%g]’ggf@@?]lﬁé’f)éﬂiecoa] ca] ca] ca!) cal cal c
EREEEE e

7 100 (- 100*@%033 Frepd auidirs)-Osh Frooked bs-ORlp snci gt o o 1@5@ 0- d
%%Wigyt Se,csq);:_tul vesg %)50% $110% / t&/ﬁqg %of Scl?#&x(;léj Wetd carried out. As a result,

0, | 0, 0, | 0, |

iggg’)ﬁé‘){‘;’&@g@i@éﬁ%l%%,ﬁ@%%% gfﬁvﬁélozmﬁép()-g !(%YL$10%]&' -2,

109 () - OF 10%{); Sttt bk Reagent K (5% phenol, 5% thioanisole, 5% H,0,

2.5% ethanedithiol/TFA solution) was-added to the resulting peptide resin, and

25 the mixture was reacted at room temperature for 2.5 hours. Ten milliliters of



100 100@wWYZz[<1@ 1 1037#109%& ()- 510%& ()-
| p3YYRS$10% 9f 9&' () - | BYURS10%y& () - FS10%& () -! F$10%p& ()-Z[\hj.gE@ b g jaN 2003
10! f 9$109%8&&' ()-! 9$109& () -! 9$10%& ()- Ys10%@&' ()-' 10%@& ()- 10 10n}| <1@V§L
10@5 $10%& ()-!S/ $10%& () - Ys$10%GE () - RE6SLOYUR () - #10%@& () - ! #109%& ()- ! 9
MmN 10%& ()- 109%& ()-' 10%& ()- mO%& ()- s10%& ()- (f10%& ()- 10@ 10@
Icl 11T dEMN  10% | 310%8& () - : 10%& ()-F10%& ()- !10%& ()- F10%& ()-z
10%& ()- !=""4####dEMN  10%/ S 10% & () - & #10%&' () - F% 109%& () - F%
109%& () - SHitethyVettiet was added to the reaction mixture under ice-cooling, and the
mixture was stirred for 10 minutes. The resulting mixture was filtered, and
washed with 10 ml of diethyl ether. Ten milliliters of an aqueous acetic acid was
added to the residue, and stirred for 30 minutes. Thereafter, the resin was
5 separated by filtration, and washed with 4 ml of an aqueous acetic acid. The
filtrate was lyophilized, and thereafter the resulting crude peptide was dissolved
in an aqueous acetic acid. The solution was injected to a reverse phase-system
filler COSMOSIL 5C18-AR column (28 ¢ % 250 mm), which was previously
equilibrated with 0.1% aqueous TFA. The column was then washed with 0.1%
10 aqueous TFA. Thereafter, the acetonitrile concentration was increased up to
20% in 200 minutes, and elution was carried out at a flow rate of 7 ml/min. The
eluent was monitored at an absorbance of 220 nm to collect a fraction containing
a desired product. The collected fraction was lyophilized, to give 18.4 mg of
Ala-Phe-Arg-Gln-Leu-Ser-His-Arg-Phe.
15 The resulting peptide exhibited a retention time of 18.3 minutes in the
analysis by a 0 to 60% linear concentration gradient elution method of
acetonitrile containing 0.1% TFA using a reverse phase-system filler
YMC-PACK ODS-AM column (4.6 ¢ X 250 mm). The amino acid analysis

value and the mass spectroscopic value were consistent with those of the

20 theoretical values.

Amino Acid Analysis
Hydrolysis: 1% phenol/6 N aqueous hydrochloric acid, 110°C, 24 hours
Analysi;;nethod: ninhydrin method

© ~-Ser: 0.82 (1) -



"1 S109%B& () - #$$$$$$$UDC  109409M& () - &3s10% & ()- (109% & ()- 10; 10; 10;
6@0% & ()-/S 10%&' ()-%&C 'L(g(yZ bC 'm

109% & ()-' 109% & ()-'kF $10%(y(& ()- 'F $10% (t(& ()- ! 9#10% (& () -

9#10% ()-g(((.)X)})*dBbC ! @ 10% (& ()279-10% & ()- @

0B JAN 2003

109 & ()-L 109% & ()- Y% 109% & ()- Ff#$109% & ()- *(*U*V*W X*e*g**bC |
10908 ()-3s109%0% ()-' S1090% ()- 10( 10( 10( 710% & ()-3 10%& ()-

** @++, U, dEbC

Glx: 0.96 (1)
Ala: 0.99 (1)
*Leu: 1.00 (1)
Phe: 1.91 (2)
His: 0.92 (1)
Arg: 1.72 (2)

*standard amino acid

Inside parenthesis ( ) being theoretical values.

Mass spectrometry (FAB)  [M+H]": 1161
Schedule 1
Steps Period of Time
(minutes)
X number of
repetitions
1. (Washing) DMF 1.2 ml 1x2
2, (Deprotecting) 50% piperidine/DMF 12 x 1
3. (Washing) DMF 1.2 ml 1 %7
4. (Coupling) Each amino group-protecting
amino acid (5 equivalents)/
NMP solution 0.9 ml, DIC (5 equivalents)/
NMP solution 0.3 ml 30 x 1
5. (Washing) DMF 1.2 ml 1 x2
6. (Coupling) Each amino group-protecting
amino acid (5 equivalents)/
NMP solution 0.9 ml, DIC (5 equivalents)/
NMP solution 0.3 ml 30 x 1
7. (Washing) DMF 1.2 ml 1 x4



1 10908 ()- 10%08% ()-9 109%0% ()- 109%0% ()- 10%0& ()- 10%0& () -
Uv,,,Ez--dEbC !Y10%0& ()- f10%0& ()- sS10%0& ()- SH10%0& ()- MLOYOL () -
10%08' ()---.e..//dEBC !Y+-10%0& ()-) 10908 ()- 9' 10%0& ()- F% 10%0& ¢ $-JAN 2003
@" 10%0& ()- L!10%0& ()- /R }0000000bC 28 3t 10% u&' () - (f10% u& ()- 100 100
1006! 10908 () - F/ f 10%0& ()--#10%0& ()- 0nl122q334z[ 9bC

| #10%iu& () - $10% u& ()-! $10%u& ()-! &0l ° @10%8uSu& ()-! 10%-& () -

10% & () - 4L5668e8f 8g8h8} ASH= | 10- 10-

10-. $10% - &8y is.off

; N<SH=
Lys-Met-Lys-Thi~-Glu-Arg-Arg-Met-Lys-Lys-Leu (SEQ ID NO: 2)

1)-! YO$10%uu&' ()-#10% & () - h8u8we993:

As the resin, there was used Fmoc-Leu-Alko Resin (0.57 mmol/g, 100 to
200 mesh). In the same manner as in item [1] above, coupling of
5 Fmoc-Lys(Boc)-OH, Fmoc-Lys(Boc)-Oﬁ, Fmoc-Met-bH, Fmoc-Arg(Pmc)-OH,

Fmoc-Arg(Pmc)-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Thr(tBu)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Met-OH and Fmoc-Lys(Boc)-OH was sequentially
carried out using 100 mg of this resin, and thereafter deprotection was carried out.
The resulting crude peptide was dissolved in an aqueous acetic acid. The

10 solution was injected to a reverse phase-system filler COSMOSIL 5C18-AR
column (28 ¢ x 250 mm), which was previously equilibrated with 0.1% aqueous
TFA. The column was then washed with 0.1% aqueous TFA. Thereafter, the
acetonitrile concentration was increased up to 21% in 200 minutes, and elution
was carried out at a flow rate of 7 ml/min. The eluent was monitored at an

15 absorbance of 220 nm to collect a fraction containing a desired product. The
collected fraction was lyophilized, to give 38.1 mg of Lys-Met-Lys-Thr-Glu-
Arg-Arg-Met-Lys-Lys-Leu.

The resulting peptide exhibited a retention time of 15.3 minutes in the

analysis by a 0 to 60% linear concentration gradient elution method of

20 acetonitrile containing 0.1% TFA using a reverse phase-system filler
YMC-PACK ODS-AM column (4.6 ¢ X 250 mm). The amino acid analysis
value (except that Met was undetectable) and the mass spectroscopic value were

cousistent with-those of the theoretical values.

Amino Acid Analysis -
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Thr: 0.88 (1)
Glx: 091 (1) : i
*Leu: 1.00 (1) *standard amino acid
Lys: 3.39 (4)
Arg: 1.64 (2)
Mass spectrometry (FAB)  [M-+H]": 1448

[31 _Synthesis of SART-1 “746-755"

Arg-Met-Lys-Lys-Leu-Asp-Glu-Glu-Ala-Leu (SEQ ID NO: 3)
As the resin, there was used Fmoc-Leu-Alko Resin (0.57 mmol/g, 100 to

200 mesh). In the same manner as in item [1] above, coupling of
5 Fmoc-Ala-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Glu(OtBu)-OH,

Fmoc-Asp(OtBu)-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Met-OH and Fmoc-Arg(Pmc)-OH was sequentially
carried out using 100 mg of this resin, and thereafter deprotection was carried out.
The resulting crude peptide was dissolved in an aqueous acetic acid. The

10 solution was injected to a reverse phase-system filler COSMOSIL 5C18-AR
column (28 ¢ X 250 mm), which was previously equilibrated with 0.1% aqueous
TFA. The column was then washed with 0.1% aqueous TFA. Thereafter, the
acetonitrile concentration was increased up to 20% in 200 minutes, and elution
was carried Giit at a flow rate of 7 ml/min. The eluent was monitored at an

15 absorbance of 220 nm to collect a fraction containing a desired product. The

collected fraction was lyophilized, to give 24.6 mg of
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The resulting peptide exhibited a retention time of 17.4 minutes in the

analysis by a 0 to 60% linear concentration gradient elution method of
acetonitrile containing 0.1% TFA using a reverse phase-system filler

5 YMC-PACK ODS-AM column (4.6 ¢ X 250 mm). The amino acid analysis

value (except that Met was undetectable) and the mass spectroscopic value were

consistent with those of the theoretical values.

Amino Acid Analysis
Hydrolysis: 1% phenol/6 N aqueous hydrochloric acid, 110°C, 24 hours
Analysis method: ninhydrin method
Inside parenthesis ( ) being theoretical values.
Asx: 0.95 (1)
Glx: 1.85 (2)
Ala: 097 (1)
*Leu: 2.00 (2) *standard amino acid
Lys: 1.72 (2)
Arg: 0.81 (1)
Mass spectrometry (FAB)  [M+H]": 1232

[4]1 _ Synthesis of SART-1 “746-756”

10 As the resin, there was used Fmoc-Leu-Alko Resin (0.57 mmol/g, 100 to
200 mesh). In the same manner as in item [1] above, coupling of
Fmoc-Leu-OE Fmoc-Ala-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Glu(OtBu)-OH,
Fmoc-AspE_OtBu)-OH, Fmoc-Leu-OH,—_f_moc-Lys(Boc)-OH,
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Fmoc-Lys(Boc)-OH, Fmoc-Met-OH and Fmoc-Arg(Pmc)-OH was sequentially
carried out using 100 mg of this resin, and thereafter deprotection was carried out.
The resulting crude peptide was dissolved in an aqueous acetic acid. The
solution was injected to a reverse phase-system filler COSMOSIL 5C18-AR
5 column (28 ¢ X 250 mm), which was previously equilibrated with 0.1% aqueous
TFA. The column was then washed with 0.1% aqueous TFA. Thereafter, the
acetonitrile concentration was increased up to 23% in 200 minutes, and elution
was carried out at a flow rate of 7 ml/min. The eluent was monitored at an
absorbance of 220 nm to collect a fraction containing a desired product. The
10 collected fraction was lyophilized, to give 28.8 mg of
Arg-Met-Lys-Lys-Leu-Asp-Glu-Glu-Ala-Leu-Leu.
The resulting peptide exhibited a retention time of 19.6 minutes in the
analysis by a 0 to 60% linear concentration gradient elution method of
acetonitrile containing 0.1% TFA using a reverse phase-system filler
15 YMC-PACK ODS-AM column (4.6 ¢ x 250 mm). The amino acid analysis

value (except that Met was undetectable) and the mass spectroscopic value were

consistent with those of the theoretical values.

Amino Acid Analysis

Hydrolysis: 1% phenol/6 N aqueous hydrochloric acid, 110°C, 24 hours

Analysis method: ninhydrin method

Inside parenthesis ( ) being theoretical values.

Asx: 0.98 (1)
&lx: 1.87 (2)
~ Ala: 097 (1)
*Leu:3.00 (3) - *standard amino acid
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[5]1 _ Synthesis of SART-1“758-766*"

Lys-Met-Ser-Ser-Ser-Asp-Pro-Thr-Leu (SEQ ID NO: 17)
As the resin, there was used Fmoc-Leu-Alko Resin (0.57 mmol/g, 100 to

5 200 mesh). In the same manner as in item [1] above, coupling of

Fmoc-Thr(tBu)-OH, Fmoc-Pro-OH, Fmoc-Asp(OtBu)-OH,
Fmoc-Ser(tBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Met-OH
and Fmoc-Lys(Boc)-OH was sequentially carried out using 100 mg of this resin,
and thereafter deprotection was carried out. The resulting crude peptide was

10 dissolved in an aqueous acetic acid. The solution was injected to a reverse
phase-system filler COSMOSIL 5C18-AR column (28 ¢ X 250 mm), which was
previously equilibrated with 0.1% aqueous TFA. The column was then washed
with 0.1% aqueous TFA. Thereafter, the acetonitrile concentration was
increased up to 17% in 200 minutes, and elution was carried out at a flow rate of

'5 7 ml/min. The eluent was monitored at an absorbance of 220 nm to collect a
fraction containing a desired product. The collected fraction was lyophilized, to
give 24.1 mg of Lys-Met-Ser-Ser-Ser~-Asp-Pro-Thr-Leu.

The resulting peptide exhibited a retention time of 16.3 minutes in the

analysis by a 0 to 60% linear concentration gradient elution method of

20 acetonitrile containing 0.1% TFA using a reverse phase-system filler
YMC-PACK ODS-AM column (4.6 ¢ x 250 mm). The amino acid analysis

value (except that Met was undetectable) and the mass spectroscopic value were



10 5z10% & ()- ! X3L' $109%& ()-!3L' $10%& ()-! NF$10% (& ()- ! F$10%s& () -
Y $109% & ()-bC 1010%& () - 10%& () -310% ()-3(y10% ()- 10( 10( 10(
6$10% & ()- brz[9bC D8 JAN 2003

10! 3Y% $10%~& () - Y- #109%&' ()-!Y-#10% ] &36) - Y$109&' ()-! Y$10%]1 & ()-! 10%& () -
mop}{\= 10! &F10% ()-'y10%&' ()- 10 10

10339$10%&' ()--!J339$10%&' ()--!13Y% $10%&' () - ewx6{\ =

10! Fl %$10%iu& () -1 $10%&' () -kl $10%4] & ()-!1$109XX& () -! #10%&' () - ! >#10% X&' (
)-a~_@ 10! ¢oridsterst with tHadteafdhé theotétichDvalues.

10F@ $10% () -! F@ $109%KK& () - Fl 9%$10% ()-!8}z[9~_@

10! 1'1 9% 10% u- U& () “$10% & ()-

Amino Acid Analysis

Hydrolysis: 1% phenol/6 N aqueous hydrochloric acid, 110°C, 24 hours
Analysis method: ninhydrin method
Inside parenthesis ( ) being theoretical values.
Asx: 0.90 (1)
Thr: 0.83 (1)
Ser: 1.40 (3)
*Leu: 1.00 (1) *standard amino acid
Lys: 0.85 (1)
Pro: 0.88 (1)
Mass spectrometry (FAB)  [M+H]": 965

Example 2
Identification of Antigen Tumor Peptide
5 HLA-A2402 cDNA (listed in Genbank Accession No. M64740) was

obtained from KE-4 in accordance with the description in the publication
(Cancer Res., 55:4248, 1995), and a recombinant plasmid was prepared by
incorporating the resulting product into an expression vector pCR3
(manufactured by INVITROGEN). This plasmid was transfected to 10* cells of
10 VA-13 cells (available from RIKEN CELL BANK; Ann. Med. Exp. Biol. Fenn.,
44:242, 1966) by lipofectin method in accordance with the publication (J. Exp.
Med., 187:277, 1998), to thereby express HLA-A2402. Each of the peptides
“725-733,” “;;0-750,” “746-755,” “746-756” and “758-766*"” among those

listed in E%eimple 1 was added at 10 pI‘gI_ in 2 hours, and thereafter the mixture
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10! 10@ 104 cultured for 18 hours together with 2 X 10° of KE-4CTLs. An amount of
10@93#10%@& () - ! 93#109h& ()- 11 9BA0%& ()-!1 9BA0% ()-!!#10%@@& () - MIEMBY
10! 10@ 13FNYepFolincedibyl B¥4CTLs in the culture supernatant was assayed by ELISA
method. Concretely, an anti-human IFN-y murine monoclonal antibody as a
solid-immobilizing antibody was adsorbed to a 96-well plate, and the plate was
5 treated with bovine serum albumin to block nonspecific bonding, and thereafter
IFN-y in the sample was bound to the antibody. Next, an anti-human IFN-y
rabbit polyclonal antibody was bound as a detecting antibody, and an alkaline
phosphatase-labeled anti-rabbit immunoglobulin goat antibody (manufactured by
Amersham) was further bound thereto. Thereafter, the resulting product was
10 developed by using Peroxidase Developing Kit T (manufactured by Sumitomo
Bakelite Company, Limited), and thereafter its absorbance (405 nm) was
determined. The resulting value was quantified by comparing it with the value
obtained from standard IFN-y. The results are shown in Figure 1. In the figure,
the abscissa is an amount of IFN-y (pg/ml) produced by KE-4CTLs. It was
15 clarified from Figure 1 that these five kinds of peptides function as HLA-A24-

restricted tumor antigen peptides.

Example 3
Induction of CTLs from Peripheral Blood Lymphocytes by Tumor Antigen
20 Peptide

Whether or not antigen-specific CTLs can be induced from peripheral
blood lymphocytes was studied by using peptides “746-755,” “746-756” and
“758-766*among those which were shown to function as tumor antigen
peptides in Example 2. -

25 First, lymphocytes were isolated by Ficol method from peripheral blood
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10 uM, to stimulate the peripheral blood lymphocytes. One week later, the
above-mentioned tumor antigen peptide was added thereto so as to have a
concentration of 10 pM, together with about 2 x 10° of X-ray irradiated (50 Gy)
peripheral blood lymphocytes, to carry out a second stimulation of the
10 lymphocytes. After another week, a third stimulation was carried out by
repeating the procedures in the same manner as above. After one week from the
third stimulation, the cultured lymphocytes were collected. The amount of IFN-y
of the supernatant was assayed by ELISA, the supernatant being produced by
reacting the above-mentioned lymphocytes (8 x 10%) with HLA-A2402-positive
15 KE-4 cells in which the tumor antigen protein was expressed and with HLA-
A2402-negative QG56 cells in which the tumor antigen protein was expressed,

respectively, as targeted cells (1 x 10%). The results are shown in Table 1.
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Table 1
Effector Cells Target  IFN-y
Cells (pg/ml) in
Supematant
Peripheral Blood Lymphocytes Stimulated = KE-4 595.5
with “746-755 ] QG56 2814
Peripheral Blood Lymphocytes Stimulated ~ KE-4 701.5
with “746-756 QGS6 392.0
Peripheral Blood Lymphocytes Stimulated =~ KE-4 1121.9
. (13 - *”
with “758-766 QGS6 5372

From Table 1, while the peripheral blood lymphocytes stimulated with
“746-755,” “746-756 and “758-766*” exhibited nonspecific reactivities against
5 the negative control QG56, they exhibited stronger reactivities against KE-4. It
was shown from this finding that the antigen peptide-specific CTLs were

induced.

SEQUENCE LISTING FREE TEXT

10 The 2nd amino acid in the amino acid sequence of SEQ ID NO: 6 is
phenylalanine, tyrosine, methionine or tryptophan, and the 9th amino acid is
phenylalanine, leucine, isoleucine, tryptophan or methionine.

The 2nd amino acid in the amino acid sequence of SEQ ID NO: 7 is
phenylalanine, tyrosine, methionine or tryptophan, and the 11th amino acid is

15 phenylalanine, leucine, isoleucine, tryptophan or methionine.

—
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F1@0%&( && () - : The QhHmindAtid/in the @amiho asidl¥fuiticelof SEQ ID NO: 9 is

5 phenylalanine, tyrosine, methionine or tryptophan, and the 11th amino acid is
phenylalanine, leucine, isoleucine, tryptophan or methionine.
The 2nd amino acid in the amino acid sequence of SEQ ID NO: 10 is

phenylalanine, tyrosine, methionine or tryptophan, and the 9th amino acid is
phenylalanine, leucine, isoleucine, tryptophan or methionine.

10
INDUSTRIAL APPLICABILITY

According to the present invention, there are provided a tumor antigen
peptide derived from SART-1 and a derivative thereof possessing functionally
equivalent characteristics thereto; or a therapeutic agent, a prophylactic agent or

15 a diagnostic agent, or the like for tumor, each utilizing these tumor antigen
peptide and a derivative thereof in vivo or in vitro. The therapeutic agent or
prophylactic agent for tumor of the present invention can be applied to a large
number of patients, and the therapeutic agent or prophylactic agent can be widely
applied to squamous cell carcinoma, and the like, of which occurrence frequency

20 is high. Therefore, the therapeutic agent or prophylactic agent is expected of

utility as an antitumor agent.
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10%&q( &&' (f SEQ\fD]-lQ%&‘ﬂ Q(&@EQ)ID NO: 5 by another amino acid residue, wherein sa1d tumor
antigen peptide derivative has said substitution of amino acid residues at position 2 and/or at

C-terminus.

3. The tumor antigen peptide derivative according to claim 2, comprising all
15 or a part of the amino acid sequence of any one of SEQ ID NO: 6 to
SEQ ID NO: 10.

4, The tumor antigen peptide derivative according to claim 1, comprising all
or a part of the amino acid sequence of SEQ ID NO: 17.

20
5. A therapeutic agent or prophylactic agent for a tumor, comprising at least
one member selected from the tumor antigen peptide and the derivative thereof

of any one of-claims 1 to 4 as an active ingredient.

25 6. A recombinant DNA comprising at least one member of DNAs each
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7. A polypeptide obtainable by expressing the recombinant DNA of claim 6.

8. A therapeutic agent or prophylactic agent for a tumor, comprising the
recombinant DNA of claim 6 or the polypeptide of claim 7 as an active

ingredient.

10 9. An antibody which specifically binds to the tumor antigen peptide or the

derivative thereof of any one of claims 1 to 4.

10.  An antigen presenting cell which presents a complex formed between
HLA-A24 antigen and the tumor antigen peptide or the derivative thereof of any
15 one of claims 1 to 4 on a surface of isolated cells derived from a patient with a

tumor, the isolated cells possessing an ability for antigen presentation.

11.  The antigen presenting cell according to claim 10, obtainable by
incorporating the recombinant DNA of claim 6 or the polypeptide of claim 7 into
20 the isolated cells derived from a patient with a tumor, the isolated cells

possessing an ability for antigen presentation.

12. A therapeutic agent for a tumor, comprising the antigen presenting cell of
claim 10 or 11 as an active ingredient.

25
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13 as an active ingredient.

15. A diagnostic agent for a tumor, comprising the tumor antigen peptide or
the derivative thereof of any one of claims 1 to 4.
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