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NOVEL TUMDR ANTI GEN PROTEI N SART-3 AND TUMOR ANTI GEN PEPTI DES THEREDS FEB 2003
TECHNI CAL FI ELD The present invention relates to the novel tunor antigen
protein, and tunor antigen peptides thereof. Mre parti cuI arly, it relates
to the novel tunor antigen protein and the gene the

peptides derived fromthe tunor antigen protein, and der| vatl vei‘“'wﬂlmmw@ul "“”“’
substances, as well as to nedicanents, prophylactics, or diagno

tunors that utilize in vivo or in vitro such tunor antigen protein, *gases,
tunmor antigen peptides, or derivatives thereof. 15 BACKGROUND ART It is

known that inmune system particupaElS (JRCEPITSI CpNays an inporta M{mmﬂmmummm

tumor elimnation by a living body. Indeed, infiltration of lynp

exhibiting cytotoxic effects on tunor cells in 20 human tunor foci hagypfggen
observed (Arch. Surg., 126:200, 1990), and cytotoxic T |ynphocytes (CTLS)
recogni zi ng aut ol ogouNOViEL TUMOR ANTEGEN PRGDEEN SART-GTANI) anonas

wi thout great difficulties (e.g., Inmunol. Today, 8:385, 1987; J. |Immunol.,
138: 989, 1987; and Int. JTUMOQRANHGEN PERPINDESITHEREOFoNn, the results
of clinical treatnment of 25 nel anomas by transfer of the CTLs recogni zing
aut ol 6gous tunor cells al so suggest the inportance of T cells in tunor
elimnation (J. Natl. 2 8 FEB 2003 2 Cancer. Inst., 86:1159, 1994).

Al t hough it E‘E&HH&@AbeEH‘Jthnom about target nol ecul es for CTLs attacki ng
aut ol ogous tunor cells, the recent advance in inmmnol ogy and nol ecul ar

bi ol ogy gradual |y bBhempresemt tentipn velates tathemavel semarsantdgeri fical l y,

it has been found that CTL, using the T
protein, and tumor antigen peptldes thereof. More particularly, it

relates to the novel tumor antigen protein and the gene thereof, tumor
10 antigen peptides derived from the tumor antigen protein, and
derivatives of their substances, as well as to medicaments,
prophylactics, or diagnostics for tumors that utilize in vivo or in vitro
such tumor antigen protein, genes, tumor antigen peptides, or
derivatives thereof.
15
BACKGROUND ART
It is known that immune system, particularly T cells, plays an
important role in tumor elimination by a living body. Indeed,
infiltration of lymphocytes exhibiting cytotoxic effects on tumor cells in
20 human tumor foci has been observed (Arch. Surg., 126:200, 1990), and
cytotoxic T lymphocytes (CTLs) recognizing autologous tumor cells have
been isolated from melanomas without great difficulties (e.g., Immunol.
Today, 8:385, 1987, J. Immunol., 138:989, 1987, and Int. J. Cancer,
52:52, 1992). In addition, the results of clinical treatment of
25 melanomas by transfer of the CTLs recognizing autologous tumor cells

also suggest the importance of T cells in tumor elimination (J. Natl.



cell receptors (TCRs), recognizes a conpl ex between a peptide, called tunor
anti'gen peptide, and a major histoconpatibility conplex class | anfi8gERB 2003
(MHC class | antigen, and in the case of human, referred to as HLA
antigen), and thereby attacks autol ogous tunor cells. 10 Tunor antigen
peptides are generated by degradation of otunor antigen proteins, which are
proteins specific for tunors, in cells wth proteasones, which proteins are
intracellularly synthesized. The tunor antigen peptides thus generated bind
to MHC class | antigens (HLA antigens) in endoplasmc reticulumto form
conpl exes, and the 15 conpl exes are transported to the cell surface to be

presented ag@ieNiAHEB6:A 159TAggeci fic CTL recogni zes the conpl ex
presented as an antigen, and exhibi‘ts anti-tunmor effects through its

cytotoxic action OAIHARMHIE it R4 Wbnk WERANKhRESWN @bau £ AR YABRRWES for
el ucidation of a series of the actrons, it has beconme possible to treat

tumors by ugiTiG Zftackims adtblogel siudher eells) tHeredenaridwigitepiept i des as
so-cal | ed cancer vaccines to enhance tunor-specific CILs in the body of a

tunor pati eifnméfotodtand ablddar bislogy praduaBydegein eluciddting suct a
protei n named MAGE from human nel anoma cells for the first tinme in 1991 25
(Sci ence, 2%4rddd4doleflés. Spbsifipatlyl ityhas deendouadiithatoGIL, uusimg thetT gen
protei ns have been identified mainly from nel anoma cel | s. 2 8 FEB 2003 3
Exanpl es of cellli@eceptoran(TiGRs)s redugnibes e doenplaxdeetiwdancd papdides| callesbmal
proteins such as a nel anocytic tissue-specific protein, gp 100 (J. Exp.
Med., 179: 1@0korigatigen\yapiide,(dd @ migdort histoeempadihilityseompilegslass 1994) ,
and tyrosinase (J. Exp. Med., 178:489, 1993); 5 MEGE-rel ated proteins that
are expressedatigem (MHC classel antiges, and ial the ease/ef hbmarareferregeta 8sand
normal testicular cells (J. Exp) Med., 179:921, 1994); [err]-catenin having
a t unor - spedHEA ardigan), andatherey iastaqks awqlogoms tum@acellss, 1996); and
CDK4 (Sci ence, 269: 1281, 1995). Tunor antigen proteins other than those

f r orkOrel anomas hav@uanenantigeraentides are generaied iy degradatien of spmor
oncogenes such,as HER2-neu (J. Exp. Med., 181; 2109, 1995) and p53 (variant)
(Proc. Nat| ankigen prpieingoxhids arg pgateingspecific fa tumpreria %@J&wa%h CEA (J.
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a gene 6“00@%{{%& W&'eﬁgé@g{, aggf.t@%r%@c%é fehgcgelgggl 3@@&9@&&%&;&@5@ noma

cells derive orh esop cancer, and | e or the first tinme

R e
series of the actions, it has become possible to treat tumors by using
20 tumor antigen proteins or tumor antigen peptides as so-called cancer
vaccines to enhance tumor-specific CTLs in the body of a tumor
patient,
As a tumor antigen protein, T. Boon et al. identified a protein
named MAGE from human melanoma cells for the first time in 1991

25 (Science, 254:1643, 1991). Subsequently, several additional tumor

antigen proteins have been identified mainly from melanoma cells.



presented on HLA antigens of which HLA types are HLA-A24 or HLAA26 (J. Exp.
Med., 187:277, 1998; International Patent Publication WO 97/46676). Wen
these tunor antigen peptides are clinically applied in 5 practice, i28 &P 2003
be desirable to use two or nore different tunor antigen peptides rather

than to use nerely one peptide. That is tg say, taking into consideration
the facts that all cancer cells do not express an identical tunor antigen

in conmmon and that two or nore different tunor antigen peptides are
presented on a single cancer cell, a 10 treatnent using two or nore
different tunor antigen peptides is believed to be nore effective. |Indeed,

in the case pkafplREUTEncRRhARRderd tRACKARE bekdl iMémifi@nar&onpri si ng
two or nore peptides has been attenpted, since a single peptide derived

from a tunor palhhesemiadiproteine stidH Bsta aAtgadatptieftisstiesspedific protémi)cer .
66: 162, 1996; 15 and Int. J. Cancer, 67:54, 1996). Under such

ci rcunst ancegpl100 (Us Bapl Med.£ 470 B005 01098t MARTAVErob UNa, tdd) St
proteins and tunor antigen peptides that can be wi dely applied to squanous
cel | carci notisA, tNrB5d6; Ur9%d), anti tyresinasei (de xp. Mér.DI1F:L80RE90B);THE

| NVENTI ON The present invention ains to provide the novel tunor antigen
prot en and MBEGE-pelhtgeprowins dhat aParekpeessed not onlpomsmictanonmdsisut he
novel tunor antigen protein and gene thereof, tunor antigen peptides
derived fronaisoeon wariowecageer gelts and, namndatl eestiatlay exlisf(J2 Exph difed.
substances, as well as to nedi canents, prophylactics, or diagnostics for
tunors that U¥YPt92Ek, 1994);\bcaterin having & tumaniapecifictamémo acki n&ERIAD03 5
protein, genes, tunor antigen peptides, or derivatives thereof. The tunor
anti gen pept (ldd&miMeds 14486, 19261 Rod ChH4(Rciance,@dp9 28 helOPpt i de
that is bound to and presented on HLA-A24 that is the HLA antigen carried
by about 609Fbmemnantigpauescisspiherdh@nathaseoiron melagomas havéealsaat i s
bound to and, presented on, HLA- A2 carried by about 40% of the Japanese and
the &ucasi aRgen ddentifigdy m@ué,mgpreancb%Oéapppg@l%snﬁhﬁ%&E treu (J.
Further, the_tunmor anti enh&eptiggi of, the present invention nmay be al so

?ppl i ed ][O sHEBmYR.c B2 H02 h3fRal agd I?T]r% (Y@Rénﬁ)ﬂﬁro?-slv?@céﬁﬁdz%- rrfﬁgﬁ,

ut :e?iute ] tes_yaggﬁicﬂe%%ﬁi%%ﬁﬁ]ﬁﬁ%ﬁﬁ%?% s chgs QR (3ol Bidnoss Ié‘:éﬁa?rgﬁs
g%r ci ﬁgﬁﬁ's " gﬁ@‘%ﬁ?@?&?ﬁﬁ‘( é%-ﬁ&%_ﬂf @%%5?5?&3%@% ,?F‘Sg?ﬁf%lﬁﬁgf}rai
Curor ant | geRrASBESHRRGES BN (L phaielil " TRTGH23 4 TPISL U ERY (B or der 10
obt alrligonovel gé”ﬂﬁr{olanit:bggn lgbgyﬁ &l fbe@éﬁ‘i’etﬁﬁ%@{;ri@?llog%e& el deSstali@sPigFent

i nve rs nma e Pol'Tow n tenpls. FITs e present inventors
repared a c Lrar : c e j,n

Bp: 5a55) , andeqodBRy AU pSTed 3ePRAR e CRRAEINAC DA S8 367 AT et

BANK, The | ngii,t 0 £ C ngdnaGhenhcdpiie g. I nmbi nant

pl asm d of tﬁgbl [ er‘%f 3f1/8§hhyd§% ?%%g'rrg{lnant p?jzfslﬁ ?ﬁ?g’%@i’%ﬁg%l f |

HLA- A2402 (one typew0 i A i GHesh et ; at ed
W th KeaCTL (FeRd B SBEgaps o g P e o

produced | FNn¥pMae toBeesRent Br d8ALHH3ROMRhHRY, iPls Mtpoﬁmid’@ﬁifz a

activated. As a result of such extensive screening repeatedly 2 8 FEB

200320 tumor antigen that can be widely applied to squamous cell carcinomas
such as esophageal and lung cancers that occur at a much higher
incidence compared to melanomas. In this relation, the present
inventors conducted cloning of a gene encoding a novel tumor antigen
protein from squamous cell carcinoma cells derived from esophageal

25 cancer, and identified for the first time from the tumor cell other than

melanomas several tumor antigen peptides that are bound to and



6 conducted, the present inventors finally succeeded in cloning one gene
encoding a tumor antigen protein although we did not assure that th@8 FEB 2003
screening resulted in a novel and useful tunor antigen protein. The
inventors naned the tunor antigen protein encoded by the gene 5 "SART-3".
Conmparing the base sequence of SART-3 witlh known sequences reveal ed that
sai d base sequence of SART-3 was a novel base sequence that is different
fromthe KIAAO156 gene regi stered as Accession No. D63879 at GenBank
database in ternms of a single base, which function has not been
denonstrated. 10 Further, the present inventors identified tunor antigen

peptide por Lﬁf&%‘én’té’-& lo#i Ag.A Qniiggnéfsf'l@hﬁ@i gl%%e % EroHpORD43 ot ﬁg[%A-axe

bound to and presented on HLA- A24 and HLA- denonstrated t such

pepti des havgogqui ¥y Mekl. 218777 an60ge heeRhtidfial PaleRt SYPHcatiHHERDHON
has been conpleted on the basis of the 15 findings as described above.

Thus, the prg;spm@,(,"va)(enti on relates to: ( 1) A DNA encoding a protein

consi sting of an am no acid sequence shown in SEQID NGO 1, or a protein
variant consi sting Wheanhasenunmer dnsipgnepestides uae vlindeSilp apipliet ion,

del etion, and/ or addition 20 of one or nore amno acid residues of SEQID
NO 15 proviphedttideait trisey be desiratdadotinee protorimovedifieterg ttanot s@itigent unor
antigen peptides that are capable of binding to an HLA anti gen and bei ng
recogni zed byeptydes oxftreritHamph osgtmsrely)nepeptideon ditettiisgoadayg thksieg
sequence shown in SEQ ID NO 25 2, or a DNA variant that hybridizes to the
DNA under a isttoicogesideradiati the factsrthdatcddlcahaer aelps dibenot pxpressean and
expressed by the DNA 2 8 FEB 2003 7 or the DNA variant gives rise to
tumor ant i geidepéical demarhantiger inagahiorofnil tiditrigra or anoré differengen and
bei ng recogni zed by cytotoxic T |ynphocytes; (3) An expression plasmd that
cont ai ns t hetumar éntigen peptides are presentqdpn q singleoameer weklp@t that i s
transfornmed with the expression plasmd of the above (3); &5 A process for
prodlRi ng a treauRBNAHMNGAWOPHIMaLS Gifferenb RO Aigen DY isr ansf or mant
of the above (4), and recovering. 10 the expr,esls:led reconbi nant protein; (6)
A tunor ant i BEiEvsdotaebe mars effeClive.odelasg, indhengasss ok melamema, ( 1) or

2), i dyced by t f the ab A2), :
(2), oris p(&é)velllgpe)meﬁ oth ceoc%rtgl Ex;grsm?ilatlogsaco%\i/pe)nglsrkg two or more peptides

has been attempted, since a single peptide derived from a tumor
antigen failed to exhibit adequate effects (Int. J. Cancer, 66:162, 1996;

15 and Int. J. Cancer, 67:54, 1996). Under such circumstances, it is
being required to identify novel tumor antigen proteins and tumor
antigen peptides that can be widely applied to squamous cell

carcinomas that occur at a higher incidence.

20 DISCLOSURE OF THE INVENTION
The present invention aims to provide the novel tumor antigen
protein and tumor antigen peptides. Particularly, it aims to provide
the novel tumor antigen protein and gene thereof, tumor antigen
peptides derived from the tumor antigen protein, and derivatives of
25 their substances, as well as to medicaments, prophylactics, or

diagnostics for tumors that utilize in vivo or in vitro such tumor antigen



(7) A pharmaceutical conposition that conprises as an active ingredient the
DNA of the above ( 1) or (2), or the protein of the above 15 (6); (8% A
phar maceutical conposition for treating or preventing tunors, which 28 FEB 2003
conprises as an active ingredient the DNA of the above (1) or (2), or the
protein of the above (6); (9) A tunor antjgen peptide that is a partial
peptide derived 20 fromthe protein of the above (6), and that is capable

of binding to an HLA antigen and being recogni zed by cytotoxic T

| ynphocytes, or a derivative thereof having the functionally equival ent
properties; ( 10) The tunmor antigen peptide of the above (9) wherein the

HLA anti gen );ir‘été‘ih’?" & sOfu e Detigdh F@ﬁﬁi{ésvé}id@iwia{'tﬁfe%qhéﬁ&fngl‘lgé‘e 25

functionally equival ent” properties; The tunor antigen peptidée of the

above ( 10) ,tuw%§antigan§>eiﬁ$d@§eﬁt§e PREBEM SRV eh tiHl UeFleRlese teaigd from all
or part of an am no acid sequence shown in any one of SEQ ID NGs: 3-52, or

a derivati vt peptide thattiB g tb el tlayestquhuadremwmmé@fs tHe 12)
The tunor antigen peptide of the above ( 11), which 5 conprises a sequence

sel ected framAldntigerpaatried BNaBouN6036 iof tEeYspiatesthowsplemady Q0P SEQ
I D NGs: 3-9 and 25t(-i)g29, or a derivative thereof having the functionally

equi \&al ent i peptide th3y iShwundes aaid meedtdzﬂe{mﬁm@mz\i@d the
above ( 11), which conprises a sequence selected fromall or part of an
am no aci d HbaereYicef thedapantbe and tire @autasem sluendf thparefdriep it @amnd/ or
the Ctermnus in the am no acid sequence shown in any one of SEQ I D NGs:
be applied to many patients. Further, the tumor antigen peptides of
the present invention may be also applied to squamous cell carcinomas
or the like that is recognized most frequently as an etiologic cancer in
10 human, and are expected to have utilities as novel anti-tumor
medicaments. It is known that the squamous cell carcinoma on
esophageal or lung cancer among the squamous cell carcinomas tends
to relatively exhibit a resistance to the current chemotherapy and
radiotherapy. In this respect, the development of the tumor antigen
15 peptides of the present invention is desired.
In order to obtain novel tumor antigen protein and tumor
antigen peptides, the present inventors made the following attempts.
First of all, the present inventors prepared a cDNA library from
esophageal cancer cell line KE-4 (FERM BP-5955), and doubly
20 transfected fibroblast cell line VA-13 (RIKEN CELL BANK, The Institute
of Physical and Chemical Research) with a recombinant plasmid of the
library and a recombinant plasmid containing cDNA of HLA-A2402 (one
type of HLA-A24). The resulting transfectants were treated with KE-
4CTL (FERM BP-5954) that is directed to KE-4, and the amount of

25 produced IFN-y was measured to determine whether or not KE-4CTL

was activated. As a result of such extensive screening repeatedly



3-52 is substituted by another am no acid residue; ( 14) The tunor antigen
peptide derivative of the above ( 13), which conprises a sequence sel ected
fromall or part of an am no acid 15 sequence wherein the am no ac?@ FgEB 2003
residue at position 2 and/or the Ctermnus in the amno acid sequence
shown in any one of SEQ ID NGs: 3-9 and 2p-29 is substituted by another

am no acid residue; ( 15) The tunor antigen peptide derivative of the above
( 13), which conprises a sequence selected fromall or part of an am no
acid 20 sequence wherein the amno acid residue at position 2 in the am no
aci d sequence shown in any one of SEQ ID NOs: 3-24 is substituted by
tyrosine, phomhaltadl iee prBSdh O veRitoRs fihalpiARiteRdeans/ tﬂbnh‘i‘goﬁ@g&eac' d

residue at the CGtermnuS is substituted by” phenyl al ani ne, | euci ne,

i sol euci ne, dniondiRgRefumer ditigi provin ZitHoudd weheid neehassire At Pget i de
derivative of the above ( 13), which conprises a sequence selected fromall

or part of eréehing Asudted h 8 fdlel 2008 uSeASMENGE attifedl Prétegn.anTHe aci d
residue at position 2 in the am no acid sequence shown in any one of SEQ ID

NGs: 25-52 ijaventmisinamed the temoremtigat proteinencodedrisy the gegeci ne, or

gl utam ne, and/or the am no acid residue at the Ctermnus is substituted
by va i ne orSARB®Ii n€omiparinglihe bas®scquengoe of SART-@ewildr knatirve of the
above ( 14), which conprises a sequence selected fromall or part of the
am no aci d sequencessbhvealecdnthmtysaiddade SfeMdrizeNdBESARI-84yvas aliBypveld
pharmaceutical conposition for treating or preventing 10 tunors, which
conpri ses adame saxpuerncd thateidi differemt froas tho MJANO afbgenaaegistetezbasd from
t he tunor antigen pe&;)i des and derivatives thereof according to any one of

t he above (caessionNp. 63879 atreniBankadatabraedorsrms afjasingledsasegne of
DNAs that encode the tunor antigen peptides or derivatives thereof
accor di ng t ovhighafungien bastmet g@m@mnw@atedw) : (20) A reconbi nant
pol yl%ept ' de obtal n%‘tl)llrﬁhgl}: t%)éprgreesszin??n\tlgr?tors identified tumor antigen peptide
portions residing in the amino acid sequence of SART-3 that are bound
to and presented on HLA-A24 and HLA-A2, and demonstrated that
such peptides have activity as a tumor antigen peptide.
The present invention has been completed on the basis of the
15 findings as described above.

Thus, the present invention relates to:

(1) A DNA encoding a protein consisting of an amino acid
sequence shown in SEQ ID NO: 1, or a protein variant consisting of an
amino acid sequence containing substitution, deletion, and/or addition

20 of one or more amino acid residues of SEQ ID NO: 1, provided that the
protein and the protein variant give rise to tumor antigen peptides that
are capable of binding to an HLA antigen and being recognized by
cytotoxic T lymphocytes;

(2) A DNA consisting of a base sequence shown in SEQ ID NO:

25 2, or a DNA variant that hybridizes to the DNA under a stringent

condition, provided that a protein produced and expressed by the DNA



reconbi nant, DNA of the above ( 19); (21) A pharnaceutical conposition-for
treating or preventing tunors, which conprises as an active ingredient the
recombi nant DNA 20 of the above ( 19) or the reconbi nant pol ypepti dQ GO?EBhZ@UB
above (20); (22) An antibody that specifically binds to any one of

tunor antigen protein of the above (6), and the tunor antigen pepti de or

the derivative thereof according to any one of the above (9) to ( 17); (23)
An antigen-presenting cell wherein a conplex between an 25 HLA antigen and
the tunor antigen peptide or the derivative thereof according to any one of
the above (9) to ( 17) is presented on the surface 2 a FES 2003 to of a

cel | havi ng gnthaeINAesRitigldedbise foYtusbl ehtfi peptities!hbgdrér om a t umor

patient; (24) An antigen-presenting cel which a conpl ex between an HLA
anti gen and gapabilerofasihid t@%ﬁt Hia Qﬁtlgeﬁﬁdnd/%irv$ré&wgrﬁﬁéd iy Eytetegient ed,
said antigen- pr esenting ce bei ng obtainable by allowing a cell” having

anti gen- pres'pr[ym?mo@ptégty |soI ated froma tunor patient to be incorporated
with the DNA of above ( 1) or (2), the tunor antigen protein of the

above (6), the r ECQB‘EI nanéxpiedsivn phesrald vieat cdRainerthiehBNAC6D e Bhove
pol ypepti de of the above (20); 10 (25) A pharmaceutical conposition for
treatfng tundjor (@hi ch conprises as an active ingredient the
antigen-presenting cell of the above (23) or (24); (26) A cytotoxic T
| ynphocyt e t hat spdé] f Acrhhgformwanhthatsisatremsiomretd evitbdhesexpticAsimt | gen
and the tunor antigen peptide or 15 derivative thereof according to any one
of the aboveplagmidoof thie7abo¥e(3); A cytotoxic T | ynphocyte that specifically
recogni zes a conpl ex between an HLA antigen and a tunor antigen peptide or
derivative thereof (ShwhAcprassspifex predyeingatregosrbinpat yoiejan which
comprises culturing the transformant of the above (4}, and recovering
10 the expressed recombinant protein;
(6) A tumor antigen protein that is encoded by the DNA of the
above (1) or (2), or is produced by the process of the above (5);
(7) A pharmaceutical composition that comprises as an active
ingredient the DNA of the above (1) or (2), or the protein of the above
15 (6);
(8) A pharmaceutical composition for treating or preventing
tumors, which comprises as an active ingredient the DNA of the above
(1) or (2), or the protein of the above (6);
(9) A tumor antigen peptide that is a partial peptide derived
20 from the protein of the above (6), and that is capable of binding to an
HLA antigen and being recognized by cytotoxic T lymphocytes, or a
derivative thereof having the functionally equivalent properties;
(10) The tumor antigen peptide of the above (9) wherein the
HLA antigen is HLA-A24 or HLA-A2, or a derivative thereof having the
25 functionally equivalent properties;

(11) The tumor antigen peptide of the above (10), which



presenting cell of the above (23) or (24); 20 (28) A pharmaceuti cal
conmposi.tion for treating tunmors, which conprises as an active ing:@@i;@t
the cytotoxic T |l ynphocyte of the above (26) or (27); (29) A diag {HES 2003
agent for tunors, which conprises the tunor antigen peptide or derivative
t hereof according to any one of the 25 ahove (9) to ( 17), the protein of

t he above (6), or the reconbi nant pol ypeptide of the above (20); 2 8 FEB
2003 11 (30) Cytotoxic T |ynphocyte OK-CTL, of which the deposit nunber is
FERM BP-6818; and (31) A nethod for identifying tunor antigen proteins or
tunmor antigen peptides, which conprises using OK-CTL of the above (30). 5

The DNAs of BeEdY & v, LHNBf i teins, and
speci fic exanp e§§g$%tr$1eed DNAs ?ﬁgfﬁﬁﬁg%ﬁ (lengodl nga%ArEI%Thgg@Sreg?ei n

consi sting QeqARndei SHoRE A SBABARGT SQUWD NOSERID A dbrivltivd fHeRbSt

vari ant consisting of an am no acid sequence containing substitution,

del etion, anf@hgafe funtiodfalBeq@ivariitepPeitied) acid residues of the
am no acid sequence of SART-3, provided that the protein and the protein

variant give rise ()t uTRe tanioggntipentpedtidé batheadovenah) ewRictpi nding to
an HLA antigen and being recogni zed by cytotoxic T |ynphocytes; or a DNA of

SART-53 consio@trﬁgﬁseé aesdipenceeselected Foevall or &R dLan@m#ho aeich DNA
variant that hybridizes to 15 the DNA of SART-3 under a stringent

condi tion, pequetied sHwin dnpmt eho gf SEQAEN Nl 30pand<2i-29y drie DNA and
the DNA variant gives rise to tunor antigen peptides that are capabl e of

bi ndi ng to aterhistiventhiqreof hasingthng furcignally @gmivalendtproperties;ynphocyt es.
The DNA of the present invention is further described hereinafter follow ng
the order 20 est abl(13}heThalbuvmor ahtiyen pepditie:desxRtive of e abaad(lig, a
protein consisting of an am no acid sequence shown in SEQ ID NO 1" and "a
DNA consi st iwlyichf cemipaisesse gagnerce isolacteéd ISEQ alborart 'of amoaminhediilAs
descri bed above refers to a 25 DNA encodi ng tunor antigen protein SART-3 of
t he I8t esent sequencesthermia thamino geidr ¢ gt pesisiaTnBcndy emthe€-process

2 8 FEB 2003 ) i ) . .
terminus in the amino acid sequence shown in any one of SEQ ID NOs:

3-52 is substituted by another amino acid residue;
(14) The tumor antigen peptide derivative of the above (13),
which comprises a sequence selected from all or part of an amino acid
15 sequence wherein the amino acid residue at position 2 and/or the C-
terminus in the amino acid sequence shown in any one of SEQ ID NOs:
3-9 and 25-29 is substituted by another amino acid residue;
(15) The tumor antigen peptide derivative of the above (13),
which comprises a sequence selected from all or part of an amino acid
20 sequence wherein the amino acid residue at position 2 in the amino
acid sequence shown in any one of SEQ ID NOs: 3-24 is substituted by
tyrosine, phenylalanine, methionine, or tryptophan, and/or the amino
acid residue at the C-terminus is substituted by phenylalanine, leucine,
isoleucine, tryptophan, or methionine;
25 (16) The tumor antigen peptide derivative of the above (13),

which comprises a sequence selected from all or part of an amino acid



12 described in Exanples hereinafter. Further, the cloning of the DNA may
be al so conducted by, for exanple, screening a cDNA |ibrary deriveg § Frem 2003
cell lines such as esophageal cancer cell |line KE-4 (FERM BP-5955) using an
appropriate portion of the base sequence disclosed 5 in GenBank Accession
No. D63879 or shown in SEQID NO 2 in the present specification as a probe
for hybridization or a PCR priner. It would be ready for those skilled in
the art to achieve such cloning in accordance with Ml ecular C oning 2nd
Edt. Cold Spring Harbor Laboratory Press ( 1989), for exanple. 10 2) DNA
encoding a nodified protein of SART-3 or allelic variant thereof "DNA
encodi ng a egiRintewFheAdh HRNEMihb 2Ei@regilRMANPodRich RERUENCANGABE &I Ni ng

substitution, deletion, and/or addition of one or nore am no aci resi dues

of the am nyagistgsRALe W iPARY dne BTVEQLITE NV Sle3cd HgHsahpwg refers

to a DNA that encodes a so 15 call'ed nodified protein, whichis _
artificiall )bypIletfiﬁé}jmthidiﬁﬁE?vaﬁné}lfébléﬁci@ié,@r'%ihté‘m\lﬁé,' and/6xtgéi ng In a
i ving body. "The DNA encodi ng such protein variants may be prepared by

di verse met kgdins el assiduked thrcCegrinihageiResisstinte@dBy vaGARIgue that are
described in Ml ecular Coning: A Laboratory Manual 2nd Edt. vols. 1-3,

Col d 0 Sprilegcida;bor Laboratory Press (1989). Nunmber of amino acid residue
to be substituted, deleted and/or added should be in a range that enables
the substitution, {&F)etTha tuancy antigddipeptide desivativdaofahevabbdve (iat),

wel | - known net hods such as site-directed nutagenesis as shown above. 25 3)
DNA t hat hybwhitilzesmiprigdsea BAuohcSARECed ivem @l ot parfefthe codirto acid 2 8
FEB Z003 13 "DNA variant that hybridizes to the DNA of SART-3 under a
stringent caediuenee 'showndgntany ONAOIREQrIhADsi¥-b4;efers to a DNA t hat
hybri di zes to human SART-3 cDNA consisting of the base sequence shown in
SEQ I D NO 2 under (8)st Aiphrammaceoutcal eompdsitien for tigasitros ppiventingm al |
of vertebrate such as rat and nouse, and DNAs encoding a partial protein of
SARTI®B. The theneFs, sYhichgeompeinesias an actireingredientcainigest enefch that a
hybri di zation is conducted in a solution containing 6xSSC (20xSSC
represents 3dPstRncessglacted fzana)thesnmer ratigen peptidepanshdervatives
formam de at  ,42C,_ and then the hybridized pro ts e washed in a solution
of O 1xSSC, thesegirrreardgagto gny; conine cueddf S4B pea i n Nakayana, et

Gene Anal ysis) ", pbtoaBresemiSHantRNA CoraBEisNR 2t traehans 2hEE0s ief oned
by diverse Rentode the tslijr%rcl)r %ﬁqtigen peptides or derivatives thereof according to
15 any one of the above (9) to (17);
(20) A recombinant polypeptide obtainable by expressing the
recombinant DNA of the above (19);
(21) A pharmaceutical composition for treating or preventing
tumors, which comprises as an active ingredient the recombinant DNA
20 of the above (19) or the recombinant polypeptide of the above (20);
(22) An antibody that specifically binds to any one of the
tumor antigen protein of the above (6), and the tumor antigen peptide
or the derivative thereof according to any one of the above (9) to (17);
(23) An antigen-presenting cell wherein a complex between an

25 HLA antigen and the tumor antigen peptide or the derivative thereof

according to any one of the above (9) to (17) is presented on the surface



15 hybridization to the DNA shown in SEQ ID NO 2. Particul ar procedures
for the processes such as production of cDNA |ibrary, hybridizati O?ﬂ FEB 2003
sel ection of positive colony, and determ nati on of base sequence are
wel | - known, and may be conducted consulting Ml ecular C oning as shown
above. Probes useful for the hybridizati qg includes 20 a DNA conprising a
base sequence described in SEQ ID NGO 2. "Arong the DNAs as descri bed above
1) to 3), a DNA having an ability to generate a tunor antigen peptide that
is capable of binding to an HLA antigen and being recogni zed by CTLs, and
that is derived froma protein produced by the expression of the DNA via
i ntracel | ul i i 4k 1 n i igen
Protei i of (e o B d e e M P S oot 10k
invention. tynér pat@n?003 14 Particularly, the DNAs of the present
i nvention are those t hat generate such peptide fragnent as a parti al
peptide consisting(pd) aAPR&htiBén AredfhiitgacdlNoASAHRICE UmpleX BERden
produced by the expression of said DNA, said peptide being capabl e of
bi nding to am HIM anitigeenanddtdmordiittigeh pepeidetona derivitivel théreofisd | ons
and cytokines from CTLs specific for the conpl ex between the peptide and
the HA antigiesehbed, didchritdgéhpresemting dqellicbeini stgtadnablichy elllovdngface.
Det ermi nati on whether or not a candidate DNA may be a DNA encodi ng a tunor
anti gen proteslhhavingan tigbn gyedehoingexbility ésdiptédéraifl & ohhmow patieet twd. An
expression plasmd containing a candi date DNA and an expression plasmd
cont ai ni ng éditcapordiathwith the\DIWA iofe¢heabovdubloy (R),ahef eoned antigen
fibroblast VA-13 (RIKEN CELL BANK, The Institute of Physical and Chem cal
Resear ch) orprogsi/of #iccabaere (65 thestrovhinand INAmiAhe ahove ( EYn ordhkey
ki dney. The transfection may be achi eved, for exanple, by the Lipofectin
met hod usi ngrecpptiisenamalgpeptade of thaisdowerR0);, Subsequently, a
tunorresponsive CTL that is restricted to the particular HLA antigen used
is abled to act on(2Pe Arpiharmecentisal eprrposiion fer tieaiing tameasi winicko
cytokines (for exanple, IFN-y) produced by said CTL in response to the
t r ansf ect antGPIRRAYISES aveaR @chiye ingredigaihe arngigan-psasertiasicsigidiarhet her
or not the candidate DNA is a DNA of the present invention. In this
context, si RROVEARP) PrddfMiai ns HLA- A24- or HLA-A2-restricted tumor antigen
Res., .55:4248 25 4252 (199S);

AR ARy s T RN LR
MB4379 b th s 2 EB, 2003 15, di t he HLA
\BAST0) Y RSl RN Plhen 3o BT AR T e
| t wel | HLA- A24-r.estricted CT h -4 FERM
DRV bl Bl R R G B o B T T e
used as the above (Fh. R ANG NG OfydBRBESHNL IRERLARP réSogdifises hed

above can be
complex between an HLA antigen and a tumor antigen peptide or

derivative thereof, which complex is presented on the antigen-
presenting cell of the above (23) or (24);
20 (28) A pharmaceutical composition for tréating tumors, which
comprises as an active ingredient the cytotoxic T lymphocyte of the
above (26) or (27);
(29) A diagnostic agent for tumors, which comprises the
tumor antigen peptide or derivative thereof according to any one of the
25 above (9) to (17), the protein of the above (6), or the recombinant

polypeptide of the above (20);



used as an active ingredient in a nedi canent or a pharnmaceuti cal
conposition. In accordance with "pharnmaceutical conposition" that O Hrp ﬁﬂ?
the DNA of the present invention as an active ingredient) admnistration o
the DNA of the present invention to a tunor patient 10 nakes treatnent or
prevention of tumors possible. By adm nigjering a DNA of the present

i nvention incorporated into an expression vector to a tunor patient
according to the foll owi ng nethod, the tunor antigen protein is highly
expressed in antigen presenting cells. Tunor antigen peptides that are
subsequently 15 generated by intracellular degradation bind to HLA antigen

to form conpl exes, d € :

ant i genpresenting g(pl gﬁ@%ﬁ%@%@ﬁ??ﬁgﬁ%f)gg%{ll{:ﬁgh?gqé%ﬁ%rs

ef ficiently Rimbel9s FERMBPSS PQdYngand destroy tunor cells. In this way,
treatnent or prevention of tunors’ is achieved. 20 Administration and

introduction of the3INALGhetiiSd PEERRMNtifyVE B Affifek Profeif@loriimphi eved

using yira! vectors or according to any one of other_procedures

(Ni kkei - Sci effiggerpeptided JhiclRon?Pridss uetk& DK XRWIof thé@bokk: (393 48 (
1994); Ji kken-Ilgaku- okan,_12( ;5), 1994, anq r ef erences C|t¢d th_reln). 25
Exangg es of the merheddNAS ¢fothe prdsenedhoeftibAcdnietil dTBbREIdE mbr WHtederPNA of
the present invention is incorporated into DNA or RNA 2 8 FE B 2003 16

virus such gmotehspunduspedifie raentiples cfdtieoDNaAsOticitidd &vDINSS enedfgsVvi r us,
vacci nia virus, poxvirus, poliovirus, or Sindbis virus, and introduced into

cel | s. AnDNGARESE preteinddnsistisg ofl anngmind rawpid rsegueade showndn SEQ ID
adeno-associ ated virus, or vaccinia virus are particularly 5 preferred.

G her met hod¥Oi h¢ bodeptdteie vanianticomséstimg of iaonapliasmad segaetceect | y
injected intranuscul arly (DNA vaccination), |iposonme nethod, Lipofectin
met hod, mi croontaizdngeybstitudionn deletiphaandyfer st itiandofedee or aporeatiminoe and
DNA vaccination and |iposone nmethod is 10 particularly preferred. In order
to ald ow a B sesidwesprihenaming avid sequiengetof SART wunded that phacti ce,
there are an in vivo nethod in which DNA is directly introduced into the
body, and aPreieipaed teeHyetein vaniant gite Hee te dumoiratigepmmentidesthatiman,
and after introducing DNA into 15 said cells extracorporeally, the cells
are reint r o@ie&£@PaRle of hinging tq anditbA-antiger andabeing reepgnizeth byoo- 45;

o erenssoeted ymiipoer W Bl SRl raboree [ oo

dependi ng orSCAHENgGE S éﬂ%r{g’t B‘g)_éq’oorb%%ﬁga‘f%&a%%ﬁ‘%ﬁ ﬁggnﬁg@%% For

S50 Sheon PR RAAEEARIEAS St BSGRLAP BT Rk proein case

forms such EPOBCE At RBRERR L e A oA Pl TRANand gl ARNE 160770

the form of i, i §ChhABef PURIAU thd ¥ el apdiera5iadink TYH LA &RtHRn2Ct! Ve
and being recognized by cytotoxic T lymphocytes. The DNA of the

present invention is further described hereinafter following the order
20 established above.
1) DNA encoding SART-3
“DNA encoding a protein consisting of an amino acid sequence
shown in SEQ ID NO: 1” and “a DNA consisting of a base sequence
shown in SEQ ID NO: 2” among the DNAs described above refers to a
25 DNA encoding tumor antigen protein SART-3 of the present

invention. The DNA may be cloned in accordance with the process



2 8 FEB 2003 17 ingredient, to which conventional carriers may al so be
added, -if necessary. If a DNA of the present invention is included in

| i posonmes or nenbrane-fused |iposonmes (such as Sendai virus 28 FEB 2003
(HVJ)-1iposonmes), the conpositions may be in the formof |iposone

formul ati ons such as 5 suspension, frozeppdrug, centrifugally-concentrated
frozen drug, or the like. Although the anount of a DNA of the present
invention in such formul ati ons nay vary dependi ng on the di sease to be
treated, the age and the weight of the patient, and the like, it is typical
to adm nister 10 0.00l ng-100 ng, preferably 0.00l ng-10 ng, of a DNA of the
present i nveRstabedvigr Exanisieshetaittafter. VR stheey e tlofifgst the"DNPe
invention, the term"protein" refers to a protein encoded by the various
DNAs of t he mpay bendlsbrommiucteddsy, fos @xianeplealsoveeninig £ kDN libragpi | ity as
tunor antigen protein to give rise to tunor antigen 15 peptides via

i ntracel | ul gerivedrixdat cel lires sucle asagsuptmgeial kandengelldira Kiil-A (@FRRMEN and
bei ng recogni zed by CTLs. Specific exanples of the proteins include SART-3
conpri si ng BP-505%) using saeqpenoprisboportionIHQhieCbdke séqudhee disdlosed of
the present invention may be produced in | arge scale using the DNA of the
presént i nvéntGemBankdeeumssiamt Nt) 2638€9 dr shiowni ianSEQ IDMO: 2niti then
proteins by expressing the DNA of the present invention may be achieved in
accor dance presempspegificationt a®asproig &effartmidizgt'wmhr asPCRuprimerar It

Cl oni ng" nentioned above. Particularly, an expression plasmd that
replicates amildshe gerdy fosthoschakillegein the art thechiaveesdly clorimgpiar at i ng a
DNA of the present invention into an appropriate expression vector (e.g.,
pSV 2 8 Fescordtenaswitioialecyleu§lonipgsing &t oldprngidathan pl asni d
is introduced, into approprjate host cells to obtain transformants. Exanpl es
of host cel Leboratqryiassdd 980) plasiesaapls such as Escherichia coli,

uni cel | ul ar ] yea i, i d.fromnmulticel]|ular
5 edifar yot el A eficoding a modilied; protein ol ¢ Jlelicvarigns thegeots my
be achi eved by cony, Nti onal .met hods, such as cal ci um hOﬁggate.rret ho(ﬂ,

DEAE- dext ran net hod? V&t 8R¢0Fi0ER, RIRIGR YRTIANT FORPISENE0hRR gRINQACKhe | | ke.
Desired proteins _are produced cul.turi .he transfor ts i appropriate
medi umThe SEaHEREG ePyRm BB EUHOH e bt . PRE Srd B Bonef i€ ang
purified ac i .LQ stan o] 1 proge . '

Geronst r at el teRnupo SR e St B MR b as B e o SBRIST,

i nvention h ' [EYARAYZ j ' he DNA
of 'the. presaméirt BEDRAS degckiods B3V RS 16 BIPY PhaPERERaR Bhd T,
present inv | 1 Nj i : j t by

ot Pl | ul Srigd dnoRlfed Bkolemh tultich o trERly RRepdaiaR pafbRlHEth

anti gen pept, : : i tihe i g i idd ol t he
moasur oment 2For FIGERRRIN: HBNag o LVIRE 1R QMDA ERcBlind shEn, "0,

I ncor por at egorbﬂatiﬁ &&Wﬂ@ﬁ@%réﬁﬁfh&ﬁy%ﬁv% ARIABAsSU@Sab @igener at e

peptide fragments in cells, "and then contacting CTLs to conpl exes between
the pepti de dfifeaged® & tahddidand PORMech@libaeatabureRiseribeg fhe amount of
various cytokines (for exanple, IFN-y) produced by the CTLs in response to
L he conpl exeselediBuPClrEng: of Laberdtoes MManiay end Bet.asoldescyd, @etll above can
e

20 Spring Harbor Laboratory Press (1989). Number of amino acid residue

to be substituted, deleted and/or added should be in a range that
enables the substitution, deletion, and/or addition in accordance with
the well-known methods such as site-directed mutagenesis as shown
above.

25 3) DNA that hybridizes to the DNA of SART-3 under a stringent

condition



25 al so used as an active ingredient in nedicanment or a pharnmaceuti cal
conposition. In accordance with "pharnmaceutical conposition" that 2 EBB EE?
2003 19 conprises the protein of the present invention as an actived F
ingredient, adm nistration of the protein of the present invention nakes
treatment or prevention of tunors possiblig, for exanple. When adm nistered
to a tunor patient, the protein of the present invention is introduced into
5 antigen-presenting cells. Tunor antigen peptides that are subsequently
generated by intracellular degradation bind to HLA antigen to form

conpl exes, and the conpl exes are presented on the cell surface. CITLs
specific for the c6mNAexaefartathentiybrdiekstorthiecDNA 6HSARTIZ, under gest r oy
tumor cells. In this way, treatnment or prevention of 10 tunors is achieved.
Phar maceut i csthinpemaoridition” eanpngtheddNAs desaribahtbgee refersaorn DINA he
present invention nmay be adm nistered together with an adjuvant in order to
ef f ecti vel y that dhtbridizebdodaimanmSARTBGDNA consistingeofatie basd ered in a
particul ate dosage form For such purpose, those 15 adjuvants described in
t he |iter at wegueBidepshawnrinbBBQ. IIRNO; 2udar a8dringeadjcoadétiappl i cable. In
addition, |iposomal preparations, particulate preparations in which the

i ngr édli ent iinchuding $ARTeddaNAsrom alldifvestehrade suieheasirat/anyl mouse,
preparations in which the ingredient is attached to |ipids are also

possi bl e. AdfRhDNAaensading aheactiali prosain oDSART-8xanpl e, intradermal |y,
hypoderm cal 'y, or by intravenous injection. Al though the amount of a tunor
antigen protein of Thigetgsnesetringenteeandition] refens toor eonditiensunty that g
depending on the disease to be treated, .the age and the weight of the
patient, andi¥iadizagion is cordygtedcin arsolutianontainingbxAgC1@OxS/S

BNt i gonpt oUEPRCRIN S35 FabESoaRRhTaIR, BN QAR OdipeSPB andaps
AUy YR R A R D S EAL R S
e o il
Fegar dl ess QAR RLTan st Ao PR DR SRR . 2 IS RSRRERELNE of “The
Bei d sequenda BiA RS e Gien S PaFHisER AT S, SRR LA ent de ana
an HLA antigen is G N?&%ri?.lﬁitggré%?(grg&# @gﬁ?l%{ée%bgoée%sg?%&uggr anti gen

pepti des of the présSent 1nvention can y synthesizing a

candjglat e pepid G Whiothd Ble DN A stowh PRISEQTID R®):13IMpaaitih@gen protein of

the present 1"nvention and conducting an assay for determ ning whet her or

t | _ : ! !
not a conp gj;oggﬁ‘fwé@féﬂ‘&&ﬁ%’éé&%éiﬁﬂibgﬁn'%ﬂﬁcﬁ%n"ﬂ}f%ﬁm ﬁsipadlgrt%e vepti de

recogni zed in other words, 15 whether or not the cand

has the actipBrideatidn, eRctist bPposRBRL téleny! Bndhdéteeilnaeion0st bayet hesi s
of peptides rmay be conducted according to a nethod usually used in peptide

chem stry. keatiente dfe Wik affel frgsbécentbesed ¢ossultiag Molechear
literatures including 20 "Peptide Synthesis", Interscience, w York, 1966;

"The Prot ei rGloninglas shoWwaagdsove: Mrodesluseful Mevthéhkbril¥zdtion includes
"Pepuchi do- Gosei ", Maruzen Co. Ltd., 1975;

" Pea@hi do- GOBNA ronkjprisirigoa baseesoruerder desorilieal inSEQ IDORE: 2and
"I yakuhi n- no- Kai hat u, Zoku, vol. 14, Peputido-CGosei", Hi rokawa Shoten,
1991. Among the DNAs as described above 1) to 3), a DNA having an
ability to generate a tumor antigen peptide that is capable of binding to
an HLA antigen and being recognized by CTLs, and that is derived from
a protein produced by the expression of the DNA via intracellular
25 degradation, constitutes the DNA encoding tumor antigen protein of the

present invention, namely , the DNA of the present invention.



25 Next, nethods for identifying tunor antigen peptides of the present

I nvention are further described bel ow 2 8 F EB 2003 21 The r pﬁéﬁive
sequence rules (notifs) of antigen peptides that 5 10 15 20 are ggu 2H3
and presented on the follow ng HLA types have been known; HLA-Al, -A0201,

- A0204, -A0205, -A0206, -A0207, -All, -A24, -A31, -A6801, -B7, -B8, -B2705,
-B37, -0Ow0401, and -Ow0602 (see, e.g., |Imunogeneics, 41:178, 1995) .
Regarding the nmotif for HLA-A24, for exanple, it is known that in the
sequence of peptides consisting of 8 to 11 am no acids, the am no acid at
position 2 is tyrosine, phenylal anine, nethionine, or tryptophan, and the

am no aci d apatticulerBy, TheUSNAS dfh@ieyprd seiit ivehBUfiidi@ those! @idtigeerate
tryptophan, or nethionine (J. Imrunol., 152:3913, 1994; I nmmunogeneftcs,

411178, 1995such pepridecfragmicit 488 hartfPeptidekevnsistinghef agiart ofalown in
the followng Table 1 are known for HLA-A2 (I nmunogenetics, 41:178, 1995;

J. I'munol ., aih5ho 464d segiehre ofabpeottiriproduged byathd bepaession of \sagd of
HLA- A2 position fromNtermnus Anino acid at Cterm nus HLA-A0201 L, MYV,

L HLA- A0204 DNA,H=4d As¥tifde/being tapable of BindliRgGo\an HDA ahtidey, AeRD7 L L
(the peptides are 8-11 amno acids in length) In addition, any peptide

sequeBice ex piechrzingpriod ucdipabofcytot@sichactibms and ditakamnts ffems Glilys be
searched on Internet using a software of N H Bl MAS

(htt p: // bi mespedific for bhgocomplesikgtmegnbihedpeptidepnahtihy HIA antigen thwat
peptides bound to various HLA 2 8 FEB 2003 22 nol ecules, it has been
shown that thiad tonghe comples presentiog on theggllisurfaesit 8 to 14 amino acids

| ong, al though anti gen peptides of 14 or nore am no acids in |length are
al so observed for HPgtepminaipn wWhEtELY o mel focpmdidate DNA mag begdBNA 5 |t

I's easy to sel ect, peptide portions involved in such notifs from
encoding a tumor antigen protein may be achieved for example by the

10 following method.

An expression plasmid containing a candidate DNA and an
expression plasmid containing a DNA encoding an HLA antigen are
doubly transfected into fibroblast VA-13 (RIKEN CELL BANK, The
Institute of Physical and Chemical Research) or COS-7 (ATCC CRL

15 1651) derived from African green monkey kidney. The transfection
may be achieved, for example, by the Lipofectin method using
Lipofectamine reagent (GIBCO BRL). Subsequently, a tumor-
responsive CTL that is restricted to the particular HLA antigen used is
added to act on the transfectants, and then the amount of various

20 cytokines (for example, IFN-y) produced by said CTL in response to the
transfectants may be measured, for example, by ELISA to determine
whether or not the candidate DNA is a DNA of the present invention.
In this context, since SART-3 contains HLA-A24- or HLA-A2-restricted
tumor antigen peptide portions, HLA-A24 cDNA (Cancer Res., 55:4248-

25 4252 (1995); Genbank Accession No. M64740) and HLA-A2 cDNA
(Genbank Accession No. M84379) may be used as the above DNA



the am no acid sequence of the protein of the present invention. Such-
peptide portions involved in the above notif structures can be easiké

sel ected by inspecting the am no acid sequence of tunor antigen pro i REB 2003
SART-3 (SEQ ID NO 1). Further, it is easy to select any 10 sequence
expected to be capable of binding to HLA gntigens by search on Internet as
shown above. Tunor antigen peptides of the present invention can be
identified by synthesizing candi date peptides thus sel ected according to

t he net hod descri bed above and conducti ng an assay for determ ning whet her
or not a conplex between the candidate 15 peptide and an HLA antigen is
recogni zed kyhdoHingitheMNATaNGEElS, wHePEAE Ehose CTL st sedgtcph 0BG/, has
an activity as a tunor antigen peptide. A specific exanple of nmethod for

i denti fyi ng Rwifan peﬁm&@apamdds&nghow&spw%m a$ PUSNA DN reStrictegt hod
described in J. Immunol., 20 154:2257,1995. Specifically, peripheral blood
| ynphocyt es @TEs istiehad € KE-AQTIa(FORM Bh696%) oo HILAVA2 frestiibed gresof an
HLA antigen that is expected to present the candi date peptide, and are
stimul at ed isuch asOKYCRUJFERNM IBP6G8I8)dakhy penisedeas the bbeve 4Tl dat e

i nduces CTL that specifically recogni zes the HLA-antigen-presenting cells
pul sesl 25 wi th t he ThenDNdao£tlpeprresknt irtveintiomeds chseditiddagbovecaartid cul ar
candi date peptide may function as a tunor antigen peptide. In this

connecti on, usell 8skEEBaLtios irgradienpire semedicamah$ erce phfirfiEceutibatt i on can
be detected, for exanple, by neasuring the amount of various cytokines (for
exanpl e, | F¢omppsidituc ednbgca@iidanios wizbpmizrnaceuticantomgposition” that
peptide-presenting cells using, for exanple, an ELISA nethod.

Al t er nat i velgomprisesibe DNAsoltiecpresentdpyventioncis anodctivie ingrgdient, anti gen
peptide-presenting cells |abeled with SICr is nmeasured (51 Cr rel ease assay,
Int. J. Cancmimistration efgag DA of the pesensdnyentiende asuman patient

Furt hernore, the above detection can also be achieved as follows. An
expr¥dsi on pPrakgsdrestpnentphpraversion of tuppers petsibie.an 10 HLA anti gen t hat
is expected to present .the, candi date eopt 'h’lde S incorgor,at ed into, for
exanpl e, COS-7 cel I@’?@’T@@“NSU“@:&%H%% tghe\present INKCREPRARCONITagalK, The
I nstitute of, Physical and Cheni cgtl R search%,. a€d t he .resul%{afnfmcel_l s are
pul sed wi t h IPER DL FRPRESSIOHEREId0 Fhemal) paticRbacridipgdeo; oWipge CTLs

tho. candi datBeoE U HEMAEEHIGRUPERISIE 1o dAn DX BOoRE 1BravaeTous
Vo« 167 oAResTBRE Cllr tathgh RSt Al s T et SIEANARTE o« aror
R L L e
wher eas t hyg: e0 r‘%ﬁ@%u%ﬁ@%&@@%@%@%ﬁ%%@% %@tlggﬁﬁét are
prepared by ﬁ%@&hgﬁg{égﬂghﬁa'cegegfsa ?Mt%ﬂ%@%&{i@'fcﬂﬁ%@%&%ﬁ

S
can be used "as t escri ove. Likew restricted

tumor anti gegy td88 the Body,Farkd Bed ffmbdeellsf | ¢atthddwaly, SHAntPT

antigen peptides can be achi eVed using HLA-A2 cDNA (Genbank Aécession No.

MB4379) , angyusidi@ntiort BEtrhets 8 aehidrd. above those CTLs such as OK- CTL
(FERM BP-6818)" as well as CTLs that are prepared by peptide-stimnulation of

humegp 5 peri pher al Adiratdstratidiratidatromestion of €aMPNAsofofhevprédens assays
as described above are illustrated in Exanples 4, 6, and 8 hereinafter.
invention into cells may be achieved using viral vectors or according to
any one of other procedures (Nikkei-Science, April, 1994, pp. 20-45;
Gekkan-Yakuji, 36(1), 23-48 (1994); Jikken-Igaku-Zokan, 12(15), 1994,
and references cited therein).

25 Examples of the methods using viral vectors include methods

in which DNA of the present invention is incorporated into DNA or RNA



In cases |ike HLA-A26 wherein a relevant peptide notif is not elucidated,
tunor "antigen peptides of the present invention can be 10 identified, for
exanpl e, according to the nethod described in WO 97/46676, whi ch ng#hpEB 2803
different fromthat in the above cases wherein the sequence rules (notifs)
have been el ucidated, provided that a CTigline recognizing a conplex

bet ween HLA- A26 and a tunor antigen peptide is available. 15 The nethods
for identifying tunor antigen peptides as descri bed above may be

herei nafter collectively referred to as "assay nethods for tunor antigen
pepti des”. As described above, it is known that the sequences of tunor
antigen pepuidasshiflas¥eirdrid, AgeAtvirascaaehethadcibnAdfugpey a 20
certain rule (notif), and in parficular, the notif is that, in a sequence
of a pepti dpeppasvistisMa&inth VULl PRVl L Pdliovitlle SRS virned, fgi tion
2 is tyrosine, phenylal ani ne, nethionine, or tryptophan, and the 'am no acid
at the Cteiftrodaiced inheeila! awmén_ngthese RRetHdY, eHObO Ysihg YetoRialy, or
met hi onine (J. I'munol ., 152:3913, 1994; |mmunogenetics, 41:p 178, 25 1995;
J. Immunol, a#ehop#d%( adkdYdhssddikiter 8iusa odiviaickatiarvihes éf@'tgefrlic@l@ék'l e found
in the sequences of tunor antigen peptides that are 2 $ FEB 2003 25 bound
to amd preserefetredy HLA-A2, and in particular, the notifs shown in the
above Table 1 are known (I munogenetics, 41, p 178, 1995; J. | nmunol .,

155: p4749, 1995). @Gshehavethadsiacludethosein exlpieht expriession phsahids afe
binding to HLA antigens nmay be further 5 searched on Internet using NI H

Bl MAS sof t walirectlyt injedteldi imisamicrscularly. (PNA rattinatidr) alippsdime) method,
Accordi ngly, HLA-A24- and HLA-A2-restricted tunor antigen peptides anong

t he tunor amipefentipemictied, nficroiajeotéisyntalchverphesphate methpd; &ndd by
those tunor antigen peptides that are partial peptides 10 involved in such
moti f st rucelgossoperasionyand w@mm@nmamlﬁapm@ wethoddsng to the
HLAs in the am no_acid sequence of SART-3 shown in SEQ ID NO 1 and that
ar e 1@apabl e Pertiphidilngrefsrredpect i ve HLA anti gens and bei ng recogni zed by
CTLs. Particul ar exanples of HLA-A24-restricted tunor antigen 15 peptides
descri bed above i nHl gider ipalow adINA i therprsssnt dakentian toRRHASA all or

PRt ar e cafateadien mapHcs: SROME AR ThPTodRCHr BB HACDRIS od by

CTL. Likew sg, glariicu a{rﬁgxa {es of, HLA-A2-restricted tupor .aniigen

pepti des i nGiif§Edt yERdyuesA into the bRdypapd AR F&L A BRe 1 8Igh| “or part

of an am no _aci d sequence shown, i.n a one of SEQ I D . 25- nd, t hat

or e Canabl o STt RS AL FeIOH R RS, Andsaier mmbeausine SRRt

S ifically,. I f 1 i ti f the. i ti

hoe: o5 SRR ek betorhp R bt SR e By R SR adbun | 1 Ay
f SE ) PCH . i t i th

T e g e T A

one of SEQ ij} EJiﬁkéﬁnQ@%ﬁ%aﬁ%%@}lgﬂgﬁ@; éﬂdé@f‘ex%‘nk@é Gifagl and/or

C-termnal direction as C amno acl d sequence, or peptides

consi sting @hefkir).cOREGRWiLY Pndi¥dd RnfrePrefdr@. aci d sequence shown in
any one of
In case of in vivo methods, the DNA may be administered by
20 any appropriate route depending on the disease and symptoms to be
treated and other factors. For example, it may be administered via
intravenous, intraarterial, subcutaneous, intracutaneous,
intramuscular route, or the like. In the case of in vivo methods, the
compositions may be administered in various dosage forms such as

25 solution, and are typically formulated, for example, in the form of

injection containing DNA of the present invention as an active



SEQ I D NGs: 3-52, said peptides being capable of binding to respective HLA
antigens and bei ng recogni zed by CTLs. The peptides in the above2® FEBy23e
about 8-11 amino acids in length in view of the fact that they are bound

and 10 presented by respective HLA antigens. Suitable exanples of

HLA- A24-restricted tunor antigen peptide§7of the present invention include
those tunor antigen peptides that conprise all or part of the amno acid
sequence shown in any one of SEQ ID NGs: 3-9 and that are capabl e of

bi ndi ng to an HLA-A24 15 antigen and being recognized by CTL. Specifically, °
exanples are: 1) peptides that consist of the am no acid sequence shown in

any one of $EO- RNESEo Hrdch RBAivRALBER (cAESel e AT heGddya el | | ength

or a consecutg\r/e portion of {he am no amg sequence shown I n any one of SEQ

D NGs: 3-9 i i o Ce i nal
r?e&rsrggﬁﬁe %?aabmgbpﬂ_g@?eéséﬂt fﬁ%n&dﬁfﬂﬂlﬁhd@ﬂqgggpﬁdrﬁ[e@ na

direction as co d to sard amn0O acid sequence, or pepti at consi st

of a consecyp i i ' h HERT ¢ TNy of SEQ
D N, 5 6 O By T LA ARORORRBLEC ond

bei ng 25 r eqp@niciBfobitidald-frayTbe iReRk! foem oMl Bgo@@qwnanaﬁ%hsb@&t)g%t 8-11
amno acids in length in view of the fact that they are bound to an 2 8

F E B 2003 Z{dpeeston Sfogén drip/\dénarifugans copten rted B6enl @tudfor the

HLA- A2-restricted tunor antigen peptides of the present invention include
t hose tunor 1ftd.i gen peptides that conprise all or part of the am no acid
sequence shown in any one of 5 SEQ ID NGs: 25-29 and that are capabl e of
bi nding to an HLA- A2tianigtgeie antobrt b arBNAgof tted pbysetitlinvepeon ircalith,
exanples are: 1) peptides that consist of the am no acid sequence shown in
any one of SafinulafiGes rAsy 2ary alepeddipgmpn thes dideasedonipe tsmtedetiielagel engt h
or a consecutive portion of the 10 am no acid sequence shown in any one of
SEQ | D NGs: a2 Pe avedghtaf tlae patientganddhenliké,eit Nis typidahdb aahdinister
C-terminal direction as conpared to said am no acid sequence, or peptides
t hatl@onsi st0.600d mgrHEmg, \prefanably 0.00 Lmge 18rmgo o ai ANLeqlithe preseavin i n
any one of SEQ ID NGs: 25-29, 15 said peptides being capable of binding to
HLA- A2 ant i denentian eysryigeverdgiaysetp yerymeyerahmqdhisi des in the above 2)
may be about 8-11 amino acids in length in view of the fact that they are
bound to and presehtdBedpveniiony theteganproteint fefess deanproipin secededt he
term "derivative having properties 20 functionall qui yal ent to thaose of a
B nys deseribed

tumor anti gdly HipvaneusNAs; ofdhecprengptiBventg Fesriped @boys, wikeh
ARSI AR AR DME L WL R I AT R
ot IR I A IR I P e N T R
tunor ant | 04 RSy obNole Rt 8gRf A RFRL. O SdhO%xktn s drant | gen
proteins include SART-3 comprising an amino acid sequence shown in
SEQ ID NO: 1. The proteins of the present invention may be produced
in large scale using the DNA of the present invention as described
20 above.
Production of tumor antigen proteins by expressing the DNA of
the present invention may be achieved in accordance with many
publications and references such as “Molecular Cloning” mentioned
above. Particularly, an expression plasmid that replicates and
25 functions in host cells is constructed by incorporating a DNA of the

present invention into an appropriate expression vector (e.g., pSV-



recogni zed by CTL. Accordingly, all altered peptides fall within the scope
of tunor antigen peptide of the present invention so |long as they contains
alteration of one or nore anmno acid residues of an anmno acid segusic Pl
a tunor antigen peptide of the present invention, and have 5 the properties
as tunor antigen peptides, that is, are ggapable of binding to HLA antigens
and being recognized by CTLs. In this context, "alteration"” of an am no
acid residue nmeans substitution, deletion and/or addition (including
addition of amno acids to the N-term nus and/or the Cterm nus of the
peptide) of an 10 am no acid residue, with substitution of an am no acid

resi due bei fSPGPRﬂ?bGRB).FSuE’éécﬁI@ith%d énfslessitth plxthid i ioaficea am no
acid residue, although the nunber and the position of amno acid residues

to be substiiftt egprepriate Hobeealleed obthir trmdfyrmarntengEaanipRsthydtt y as
a tunor antigen peptide is retained, it is preferred that one to 15 several

resi dues ar eeflshiatiideg hosaof podikaniotedeuichcas Hyeheriehiu coltigrRRlRgR:E | des
are usually about 8 to 14 amno acids in |length as descri bed above. A

preferred | emygaryofest such aznyéaptpandptdliededved ftomanudficehalar esent
invention is about 8 to 14 amno acids as in case of the tunor 20 antigen
pept isde deseukmegotdsosech alstimsegts de nnimaials.e sGeheldansfaminto drostaedlsi ds

| ong may al so be possible for HLA-DR, -DP, and -DQ Such tunor antigen
pepti de der imay besachitved dypecemaintiomalemetbad sspudheas daheivim gdhasphate
synthesizing altered peptides that contain alteration of a part of a tunor
anti gen peptmetdhast, EEéEgdexm meihad; elecedgcipulae guethodelipofectime above
preparation of peé)ti de, and by conducting , the above assay for tunor

anti gen peptneiéwd, orxhe K 2b@sirzd protairrarepiodueceé by eeltuspgtiee rul es
(rmotifs) for peptides that are bound to and presented on HLA types such as
HLA- A1, - Aopansipooants ipmnproprigggonedivaw o7The pamor.aptigen groteinsego1,
-B7, -B8, B2705, -B37,_ -0w401, and .- 602, have been el uci dated.. As shown
5 ab®ve, pephPaLRiainfeh ey Qfdéekaéed@g(ﬁ@ue BebReCOrAIBRAG; $tgndardi A

anti gens rra;mb&fur,t er segrched on Internet (http://bims.dcrt.nih.

gov/ mol bi o/ HP )PTOEERYEERrent | y, tunmor anti gen peptide derivatives

cpmtaining the ol gR ok RS ATLASARNS dofh bRAoP T AR BERELT,
! R g R AT B B
of 2 Pept UG, SRRRLRLIBR BfCot o ArAOrSEhthn WA AhihleRBit o
ol e ol BfBUR LA RNTH, ah g e SUEH AT AP0 N bBBagkr P oPhen.
e e e

1 are known pepti de” sequences exp

capabl e of b %iatmnbkén%ﬂ[gcbehgﬁémaa | B dagpon lpﬁhngrthertﬁ%or antigen

(http://bimas.dcrt.ni h.gov/ nolfbio/ "hla_bind/), and anino acid resi dues

havi ng propgirbtda & ffiisathé MédRBRnén A &L ERItRCa0N BE BEhidvdd By Mt i fs
may al so be possible. Accordingly, exanples of tunor antigen peptide

derivatives anfo“Iihg thleastkin ty BBtinedrpaeltedantdere ic§eesisithald ves that
conprise all or 25 part of an am no acid sequence of the tunor antigen

peptiode of trhaciopitgiel so A¥adidedierate pbptidedhsgmentsis celishanacitter esi dues
at any 2 8 FEB 2003 30
contacting CTLs to complexes between the peptide fragments and HLA
antigen, followed by measuring the amount of various cytokines (for
example, IFN-y) produced by the CTLs in response to the complexes.
The protein of the present invention as described above can be

25 also used as an active ingredient in medicament or a pharmaceutical

composition. In accordance with “pharmaceutical composition” that



positions that may be allowed for substitution according to the nmotifs (for
HLA- A24. and HLA- A2, position 2 and the C-term nus) are substituted by other
am no acids (preferably, which is the amino acid expected to be mr@ﬁl f(\)ﬂff
binding to the antigens according to the 5 above Internet), and i
derivatives have activity of binding to HGA antigens and bei ng recogni zed
by CTLs. Preferred exanples are those tunor antigen peptide derivatives
that conprise all or part of an am no acid sequence in which am no acid
residues to be substituted are selected fromthose at said positions
according to the above notifs, and 10 which derivatives have the above
activity. A wmbefsreectlﬂegpmtbimbf thd presemtairtvermfornnsam aotiegiigtaiigance i s
about 8 to 14 amino acids, although it may be a length of 14 or nore am no
aci ds for HadministPitionnd the prietehpoftheo prétektAzventionHn®les treatmiest ed
tunmor antigen 15 peptide derivatives include those peptide derivatives that
conpri se al loopreanttiar ofituaminsgpassibles dorierampla. Wi lnén adeninistared tana no
acid residues at positions that are allowed for substitution according to

t he above nvoturher pagiaritf thelprepteiat ofpihsi prawen? iamentiontisenCraducadirsto of a
pepti de derived fromthe am no acid sequence of SART-3 having a 20 binding
mot i f5for Heamiiganqreseating calks. s ibsmor wrdigasy poptidesdhiat@raci d r esi dues
(preferably, which is the am no acid expected to be capable of binding to

t he anti gensS@lsenuenidy generetedby éntracelntarn degnadatiare hind to\HlkAves have
the above activity. Preferred exanples are thqgse tunor antigen peptide
derivatives amgendpgprmecemplexes,and Hre sampleses Abe Preaerieguendieigelini ch
the amino acid residues at position 2 and/or the C-term pus are substituted
by the ami noSwdpreer oSiThsepecibe forths sompley qfﬂ%nw@pa&t'}@wmg e t he

above notifs, and which derivatives haye the above activity. In such

HLA- A24- or &Y:A@m{i Sestyos Bigor Lﬁ?ilis axﬂitg‘éﬁwﬁé’pttf RITARRS gépm&r;man of
preferred | ength of "aﬁl or, part"” of the amino acid sequence is about 8 to
11 at¥no aciﬁg‘.logs 1$258}8Y€8ul ar, exanpl es are those tumor antigen peptide

derivatives that c% se al|l. Ei)c_mltr art gf an_ani no .aci,d sequence .in which
the anino acid resitdifdSNa¢eUiicak ¢YRPISIHANHFOMPIIRNELNG tHIBOp ANtgeRy no

Sf‘hgr SS?n”ﬁgfé%oﬁfgﬁ}“ég e B0 Erentian i bR acinlfle™sR Bt hel i 8t oo
Lo o0e, CaPab el At Qo' O ARCHPER RSO0 B R BHELDAL, 5, QYT
are those tuﬁ@ﬁdﬁﬁﬂi%ﬁlaﬁﬁﬂté ?ﬁrﬂ@ﬁla\f@tdo‘épa e !Bk, C Oy %&@h?x{rip%epﬁ‘iés fan
am no aci d sequence I n ich e am no acl & residues at position 2 and/ or

th t i : 1) i di; 1 . | D NGs:
e erm waﬁét%%cgyeaqna&wh%%ﬁfl&yggﬁ.gyggcﬂoﬂz@nkegner.éw

3 to b2 are substitu the amno acid s 1 nvolved according to

the above noigd4) ardapPlieAbRer ivadddieR ) i sotfaPPRMMationY, Particulate
Specifically, exanples of HLA-A24-restricted tunor antigen dérivatives are

those tunor gRij-aaNoReNh WaidethyahpMeFehhd beQMEr i Bealls kﬂvirﬂ%ht of an
am no 20 aci'd sequence in which the am no acid residue at position 2 of an

anino aci d s@redee oThewBraln@nyryrepatahhl i Wakkh thd in@ediensigstitut ed
by tyrosine) phenyl al ani ne, nethionine, or tryptophan and/or the am no acid

resi due at tdiga€hé@noilipidsisresbstpasyitdd. bAdphirigtraltion ney bewchieved,
i sol euci ne, tryptophan, or nethionine and 25 which derivatives have the

aboveo act i vi foy .exlainkplsi, setraceanalbs hyfpddetifically or byddttavemousnt i gen
derivatives are those tunor antigen peptide 2 8 FEB 2~t?3 32
injection. Although the amount of a tumor antigen protein of the
present invention in such formulations may vary depending on the
disease to be treated, the age and the weight of the patient, and the like,
it is typical to administer 0.0001mg-1000 mg, preferably 0.001mg-100
25 mg, more preferably 0.01mg-10mg of a tumor antigen protein of the

present invention every several days to every several months.



derivatives that conprise all or part of an ami no acid sequence in which
the amno acid residue at position 2 of an am no acid sequence shomn i n_any
one of SEQ ID NGOs: 25 to 52 is substituted by |eucine, net hi oni n2§ K& 20,

i sol euci ne, or glutam ne, and/or the amno acid 5 residue at the Cterm nus
is substituted by valine or |eucine and #afi ch derivatives have the above
activity. Suitable exanples of HLA-A24-restricted tunor antigen peptide
derivatives of the present invention are those tunor antigen peptide
derivatives that conprise all or part of an am no acid sequence in 10 which
the am no acid residues at position 2 and/or the Cterm nus of the am no
aci d sequence showinithegpresontimnferBidh, tha\feam Stumod agan ipeptide’ed by

ot her am no acid residues and which derivatives have the above activity.
More pref er metersxtanpipestial pephidecthat mon sistisi ofen paeh of tee damaonantigen
conprise all or part of an am no acid sequence in 15 which the amno acid
resi due at puosieinoof thopreserdrinvontiondandjscapabit ofibindirgnio enedbA SEQ I D
NGs: 3 to 9 is substituted by tyrosine, phenylal anine, methionine, or

trypt ophan antigen ngmgnlzedsbﬁ&aplat Kﬁ@o@nelymamspeptidcrfaﬂrst ut ed
by phenyl al anj ne, Ieucrne i sol euci ne, tryptophan, or mnethionine and which
deri vt i ves Wishin the sgopaid\thedaunor aptlgsm pepfide o AhpInresent inksntiompr
antigen peptide derivatives are shown in SEQID NGCs: 53 to 59. Suitable
exanpl es of Tegardliesp&diits langghiqniss p@mm@%hnﬁésta@én@@ﬁr%cqueacmof the
present invention are those tunor antigen peptide derivatives that, conprise
al | or part RIESERt pEPteIN aas dong @shePent 1@8 %smstqf@ Qﬁ‘fh@F He¢ amisg dues

at position 2,and/or the C.term nus of the a ac uence own in any
one’of SEQ IASidaeatise Pl Thepsens paofein 2l A DRIt DELFER B9t her  am no

xaml cs. ar e beaR A @g&i&%ﬁﬁ'@%&%ﬁ %%e%%%'gﬁk%ﬁs%vwﬁﬁ or part
an 2 no aci UL 4RBRICAEghE Rtk o UROPER AR BARED T e85 1RR * ©
anojor 1 Lidﬁrﬁ%ﬁ%ﬁﬁﬁ?&?t BhAA AL AL Lt BB e o
euct e, andu e Bodisehy e%tdtgﬁéararegg@&a%%n i hiteari iy arxarP! oo

of such tunor an erivatives are shown I'n 60 to 10

64. A tumor a[%%bg%glogeﬁ rwhE 8361‘ #8t hv&rﬁblé;l‘ szé’ér?@ﬁe c%‘%l”&é&n can

be used sol e er one or them

phar maceut | Glptff pra'&mﬁ%g | 1 oBhiREH @TE‘Q&H(H&%NON?&ETE'V’ the

present inv ovi des a maceutr osition 15 for treatnent or
prevention f%ermﬁnowmgeaﬁam&ﬂes[?@ﬁ@@hramre AMiVIgPBSPEPhARRS O
derivatives thereof as an active ingredient. Wen the conposition for
treating or dtganpeptideunors which conprises as an active ingredient a
tunmor antigen peptide or its derivative of the present invention is
admnistered to a MARhiSconakttive, spitilsds of bepidesunmy wntogdackapt i de or
derivative thereof is presented with an HLA anti gen of antigen-presenting
cells, and tdvevedingto &hetised aisiadlyfwsed e pepekientieemibity anExgemplesfl ex
proliferates and destroys the tunor cells. As a result, the tunor of the
pati ent may sueh kaswedmethodsalref thostidescoibateirathe diteraifire s includingmay be
prevented. SART-3 is 25 devel oped extensively on the squanous cell
car @tonma s PeptislecSymptivagis], IntarseiencaniNevh¥oekpd 8664 fiEhe drpbsinis? ovol or
treating or 2 8 FEB 2L'03

2, Academic Press Inc., New York, 1976; “Pepuchido-Gosei”, Maruzen

Co. Ltd., 1975; “Pepuchido-Gosei-no-Kiso-to-Jikkenn”, Maruzen Co.
Ltd., 1985; and "Iyakuhin-no-Kaihatu, Zoku, vol. 14, Peputido-Gosei",
Hirokawa Shoten, 1991.

25 Next, methods for identifying tumor antigen peptides of the

present invention are further described below.



34 preventing tunors according to the present invention is advantageous in
terms of wde applicability. The squanous cell carcinoma often exhibits a
resi stance to chenot herapy and radi ot herapy, and, therefore, the28 FEB 2003
conposition for treating tunors of the present invention also can 5 achieve
an increased therapeutic effect by its cefbined use. The conposition for
treating or preventing tunors conprising as an active ingredient a tunor
antigen peptide or its derivative of the present invention may be

adm ni stered together with an adjuvant in order to effectively establish
the cellular imunity, or may be 10 adm nistered in a particul ate dosage
form For such pur paferedgresivcabiicaite srules Giobis) waﬁﬂggh!ﬁﬁftﬁiesrﬁma(tﬂ Ip.
M crobiol. Rev., 7:277-289, 1994) are applicable. In addition, |iposomal

pr epar at i onsarePBotthéUWosded [reserifdd onthefollbwifig HIEA itppes tiagBthdesy bound to
beads having a dianeter of several um or preparations in which the

i ngredi ent | EndwnaHlatirer 4020 Bi-A0204 -A0OHCATI0E,. -ABROT)i H T Btiszy may
be achi eved, for exanple, intradermally, hypodermcally, or by intravenous
i nj ection. AAIQURESME -BDHWBES,0B2705MB3AHEWeA0Ne ANdICWO60Rs(sdey | vat i ve
of the present invention in the fornmulation to be adm nistered may be

adj ussed as agprimpmuabgedeties)dt d 787, 1995). 2Regandinigethe heotdfl foedseALARpe
treated, the age and the body weight of the particular patient, it is

typi cal to afdmexiasnple, ¢t H0Bnown thatlioOhascquerdecobhpeptides@bnsisting 508 ny,
and nore preferably 0.01 ng to 10 ng every several days to every several
nmont hs. Fur tteel hamsinaaciskso the maninoapid ahpositiornlris tyrosisgst one 25 DNA
encoding a tunor antigen peptide or its derivative of the present

i nvention, dphenyledamimesapethiening @ tapptanham-and the amppeesidbat the C2 8
FE8 20U3 35 said reconbi nant  DNA nay be al so conpri sed as an active

i ngredi ent i ereHauSOSRReAYIBlAHBE, l§ucinenipodrugingsy tntntapheds®rs accor di ng
to the present jnvention, which details are prqvided below. In this

connd®tion, BEENONRAE(YelBmuinekntl 5330 13e4894; {mnasgogensticse AdodT8g a
partial poly ide, a parti i consj sting of a par f the tunor
antigen prot £§§é09 {’ﬁ@'%f"és %#gséngggﬁ? dfeﬁﬁ%g?v@ Fﬁ?ﬁtiféoﬁ}o"%ll&‘t%ﬁe in
whi ch such peptides ,ar onbi ped, of t | All DNAs fall wihin the
scope of rectgﬁﬂf’vﬁaﬁtqaaﬁﬁﬁﬁo?ret Egow%toérﬁﬁf\ﬁééﬁ{mwqu&ﬁ’ﬁsaélm{}é" contain
at | east one \ encodi ng,t t kgen 10 peptide or its derivative of
t he present }%@’nﬁi %m%%éhq%&%ﬂ%?niﬁ?hgm may be incorporated into a

sui tabl e expf iPn vector to nake an active ingredient conprised in the
pharmaceuti calconposition for treating or preventing tumors. The term

" poly ope" refers to a conbAHl%qO%%Fﬁfilagqhgfse%ﬂg CTL 15 epitopes, and DNAs
encodi ng such pol ytopes have recently been used for DNA vaccination. See,

for ex agfleg’T#Qe 8f HURMAO! %sitidA o itefmifel®. ARioAaa UG- ehRuRALY! OPe

encoding the tuRrA@shigen peptide grpts derivative of theg present

i nvention each other, and, if 20 desired, ligating a DNA encodi ng ot her
tunor antigen peRiAg®g4). Reconbi napmt DNA of the present invention can be
easily prepared according to typical DNA synthesis and genetic engi neering
met hod, for exmmlgo2@scording to tReigdgspription of a standard text such
as "Ml ecular doning”, 2nd ed., Cold Spring Harbor Laboratory 25 Press (
19890 | ncor pHIaAiAOR@G such reconbinagnt DNA i nto expressi oy, Lectors may be
al so conducted according to the standard text and the 2 8 FEB 2'13 36

li ke. HLA-A0207 L L

(the peptides are 8-11 amino acids in length)
In addition, any peptide sequence expected to be capable of
binding to HLA antigens may be searched on internet using a software
25 of NIH BIMAS (http://bimas.dcrt.nih.gov/molbio/hla_bind/ ).

By analysis of antigen peptides bound to various HLA



Det ermi nati on whet her or not a reconbinant DNA of the present invention as
prepared above may generate tunor antigen peptides that are capabl e of

bi nding to HLA antigens and being 5 recogni zed by CTLs nay be ach'%?v,_eéb i3
accordance with, for exanple, the nethod as nenti oned above for determ ning
the activity of DNA of the present invenRon. Likew se) a nmethod for using
the present reconbi nant DNA as nedi canents or prophylactics may be in
accordance with the method for the DNA of the present invention. 10 As
shown above, "reconbi nant pol ypepti de" obtai nabl e by expression of the
reconbi nant DNA of the invention may al so be used for a pharnmaceuti cal
conposi ti on moleaules; itrhpobeen shewn that thelengthhef the peptidestispmugllpt | de
of the invention may be prepared in a simlar manner to that for the
protein of taeouh§dntlbaminoiecidsilong, aBhabgheantigenpepgiderobifiarati on
whet her or not a reconbi nant pol ypeptide of the present invention as

prepar ed abownereg@yning acigsrinalengsl reialgo ehpepeechton BlidDR, d2Boaadnrce with
a simlar manner to that for the }Z)rotei n of the present invention. Further,

a method f orDEsi/rgnunegeneticst i d€8ndPARM pol ypeptide as nedi canents or 20

prophyl actics may be, in accordance with the aboye nmethod for the protein or
pepti®e of the predkit casy thsesst Peptids RALANS Hvalvedin Auch protifisdeem

anti bodi es that specifically bind_to a proteipn. of the present, invention, a
tumor anti geﬁhep%&ma@%ﬁ sef ea%@éﬁﬁemr@éwn the DRESRIF FEnpion: e

descr bed | rPODUHEF BOANeEs AvUBArE A RRVREION! TaRELTES Bih &t edsiloge.,
Speci f1 cal TSGR IRHne Fof Ao A bR oo Mgy s
der i vat | ve, Grhb, BheneR sy 3RNEN fICRTAABOA) FocAlgt WidStppeut Tal 20
oo A L0 B B AT e e U A Tk d B e
o091 S 4 SRR g ek b OFUARLEH b aront e
ool kRIS sk B gt BiRacent sipdant prsgent 10
%&tA i gen protgiigetedAGIrAfi et theméf PEESGThed AYRNE MU cBhdhctRPAR! Nant
assay for determining whether or not a complex between the candidate
15 peptide and an HLA antigen is recognized by CTL, in other words,
whether or not a candidate peptide has an activity as a tumor antigen
peptide.
A specific example of method for identifying tumor antigen
peptides of the present invention is a method described in J. Immunol.,
20 154:2257,1995. Specifically, peripheral blood lymphocytes are
isolated from a human who is positive for the type of an HLA antigen
that is expected to present the candidate peptide, and are stimulated in
vitro by adding the candidate peptide. If the candidate induces CTL
that specifically recognizes the HLA-antigen-presenting cells pulsed

25 with the candidate peptide, it is indicated that the particular candidate

peptide may function as a tumor antigen peptide. In this connection,



or reconbi nant pol ypeptide of the present invention may al so be used in
vitro for treatnent of tunor patients as follows. 15 On usage of a tunor
antigen peptide, derivative thereof, tunor antigen protein, or geg%
therefor in treatnent of tunors, it is inportant to establish an FEB 2003
adm ni stration nethod which can efficienﬁhy i nduce specific CTLs in the
body of a patient. As one of the nmeans therefor, the present invention
provi des an anti gen-presenting cell in which a 20 conpl ex between an HLA
antigen and a tunor antigen peptide or its derivative of the present
invention is presented on the surface of a cell having antigen-presenting
ability i SO'tﬁeeﬁrédeﬁ%b%ﬁMndéaéf efrL. 1nﬂ%tﬂi§@aﬁ%’ﬁ@&%t@d%ré@a§ﬁﬁf d cal

conposition for treating tumors, which conprises said antigen-presehting

cell as an w&dﬂ@ﬁgdh@'ﬂmoaﬁtwv@ioﬁsc@fmmes {fag ex@%ﬂ)leh@FNf\gong as it

antigen-presenting abiTity" is not limted to a specific cell

is a cell expRREedILPITTLESICédponst b fHRBaR@REn3Septidégnesantite/retdt i gen
al l owi ng a tunor antigen peptide or its derivative of the present invention
to be presenisitig, fodegemple t ann BlkISAsmethodh iAlterapsivield 4 mdtaod iespeci al |y
a high antigen-presenting ability, are preferred. 5 Substances to be added
to prgpare amhiult tigecytotexivity o CTEs| agdinshanpigenepeptide-gresentihgaslishe
above-nentioned cell having an antigen-presenting ability nay be tunor

anti gen peptlabekdwith#iGr idaneaatred £ Gt relemserassay, InhveGanecer, 88:38F) as
DNAs, proteins, reconbi nant DNAs or reconbi nant pol ypeptides of the present
10 i nventi onl 9%kemaysaksoi be tised ffor such detpctiopein or DNA, it is necessarily
introduced into cells. In order to prepare antigen-presenting cells of the
present invention, Fauthermare niheaabaye dgtactinresantdlag hevathieyedras i sol at ed
froma tunor_ patient, and pul sed ex vivo wth a tunor antigen peptide, a 15
derivative tialowst An espeessioninjasmid sxpressiog a eBOWb formtie tybg pépni de of

t he resent invention to present a conpl ex between an HLA antigen and said
t unok0 ant i gALActiigen 6hagé?r expested mmnt@@smldmngptldmﬁunot her .

46:82, 1998;, J. | munaql 158: p 1796, 1997; Res 59: 1184, 1999 X Mhen
dendritic cdRCOTRPFALEddRLO.RT] |WB‘F@%§T?\&CQ§)?@@%N& Gl 65 Lsen VA

LQY?BL%?& bl 368 l}lgﬁﬁﬁgﬁﬁnﬁ;@i&ﬁm§ R S°: | %@s?ﬂséf%%ﬁ@@aﬁ:m
gﬂ‘g%?. eraﬁﬁtﬁe@r?:m».%%i?ﬁtehg Raltae 25 e pufRac o oRRdRETEL o ng sai g
the present Tt onfle sEIR ardithed PeakRe SR dfis Srit Wit ARE (ORMRER'61c ©
ecobi nant BUAHE TS, ﬁ@éﬁ e sRPEaRS R BEEhet 0] ERBHRIS Bl &7 °
having an anid Geg.pes %%hk@gaﬁa' il A U ERNTTRE BB UG Lorpel DA

or I n particular be used cons or exa
Eiscoréﬁ' o6 i JEBRodt By GIOPLs f RN 89 ycons ey e usee
1998).
SART-3 contains HLA-A24- or HLA-A2-restricted tumor antigen
20 peptide portions. In order to identify HLA-A24-restricted tumor

antigen peptides, HLA-A24 cDNA (Cancer Res., 55:4248-4252, 1995,
Genbank Accession No. M64740) can be used as a cDNA encoding the
HLA antigen, whereas those CTLs such as KE-4CTL (FERM BP-5954)
as well as CTLs that are prepared by peptide-stimulation of human

25 peripheral blood lymphocytes can be used as the CTLs described

above. Likewise, for HLA-A2-restricted tumor antigen peptides,



A phar.maceutical conposition for treating tunors which conprises the above
antigen-presenting cells as an active ingredient preferably contains

physi ol ogi cal saline, phosphate buffered saline 10 (PBS), medi um? @rreg12003
like to stably maintain the antigen-presenting cells. It nmay be

adm ni stered, for exanple, intravenously,gssubcutaneously, or intradermally.
By reintroducing such conposition for treating tunors which conprises
antigen-presenting cells as an active ingredient into the body of the
patient, specific CILs are 15 efficiently induced in SART-3-positive
patient so as to achieve treatnent of the tunor. It should be undi sputed

that the HLAdemaRcdiastlobueATRithbPbfthensesiase can'beabnaiid tisient | de

used, such that an HLA- A24-restricted tunor ‘antigen peptide or derivative

t her eof nust HipA-nLeeDNA! {G@ﬁbéﬂﬂémsm NoYy8184®7P9), Ratd @’ing 48 th2
addition, in vitro use of a tunor antigen peptide, a derivative thereof, a

tunor anti geQTREMUedcbed &DBvé Beosd OTLR $18cto el OHACTDNRERM BPG®i 8pA%
pol ypeptide according to the present invention in the foll ow ng adoptive

i mrunot her apyelteys 0T 1grihdtded mepared hgr pepdp!stimtildtien rofdsgmazd For
mel anonmas, it has been observed that an adoptive inmmunot herapy wherein

t unorsi nfil t petiphgrdl bllodslynaleocyfteem the 2 a FES 2~3 40 patient hinsel f/
herself are cultured ex vivo in large quantities, and then returned into
the patient, achi ev@psedfit lexaapelesiaf velricars agsays\asldesCaibeel abdveshre

86: 1159, 1994). Likew se, in nouse nel anoma, suppression of netastasis has
been obser veldlustratedvint Ezastiplasdgt6,and B Bergphaftoryt es with tunor anti gen
pepti de TRP-2, thereby proliferating CTLs specific for the tunor antigen
peptide, and adni nilsteasesdikeiHl.ACA26 wiresein avelovemd-peptide motdlisen¢t). Exp.
Med., 185:453, 1997). This resulted fromin vitro proliferation of CTLs
that speci f i elalcigatess dymocantigen amptideset thecpresertiinvgntiogeeanbe

ant i gen-pres_enti ng 10 cells and the tunor antigen pedoti de. Accordingly, a
met hd@ for tideatifirg.dorsrampleparcerdingite the methed dessribedcienpi@ses
stinmulating in vitro peripheral bl ood |ynphocytes froma patient using a
tumor anti geR’ H2BPY e Whic épﬁmg%dﬂflf@e@&ff{")@& R it RBave 6R8E%I n, or a

DNA t herefor accordj.ng to the present . ntiqn to proliferate .
Curor - spect FACTSCHEse S Bt Fave rkanefiadest Trovidedghat
patient. Thus,.the present.i.nvention.provjdes Ls that specifically
recogni ze a & ﬁﬁemﬂ}?”ﬂﬁ@ ?—ﬁ’_lﬂpé%f Bﬁt‘ﬁe%glﬂﬁ@%ﬁ&% adrcﬁppb%rn pepti de
or derivative .hereo{ﬁt.(gnd al sg @r ovi des a pharmaceutical conposition for
treating t urfoP¥BGR; benﬁ?%%la $1d CTLs as an 20 active i ngredi ent. Such

composition prefer oy nffbAsSy RaYSR)AY G RorahliBen AlipRplRLE bulf ered

sal ine (PBS), nedium  or el Iy el may be

dm ni st d g ) | ' I1y.
By 1o nt oauss e ReL EEENE rmf N e Y cOHRE AR TR (Bl HAEEE O

as an acti Veﬂe@ﬁ&ﬁgifGPEuﬁ{Uroﬁxfégéﬁ%eﬁ?@és@f the patient, the toxic effect

of CTLs against the tunor cells~is ehhanced in SART-3-positive patient and

thereby destroys thgs HuSBribed 2bRVE, & 18 RRwALHER!the deAGTtiedVS turRat ment of

t he tunor.
antigen peptides that are bound to and presented on HLA-A24 obey a

20 certain rule (motif), and in particular, the motif is that, in a sequence of
a peptide consisting of 8 to 11 amino acids, the amino acid at position
2 is tyrosine, phenylalanine, methionine, or tryptophan, and the amino
acid at the C-terminus is phenylalanine, leucine, isoleucine, tryptophan, ‘
or methionine (J. Immunol., 152:3913, 1994; Immunogenetics, 41:p178,
25 1995; J. Immunol., 155:p4307, 1994). Likewise, a similar rule (motif)

can be found in the sequences of tumor antigen peptides that are



Tunor antigen peptides, derivatives thereof, tunor antigen proteins) or
reconbi nant pol ypepti de thereof according to the present invention may be
al so used as an active ingredient of a diagnostic agent 5 for di g ¢EBNW03
tunors. Specifically, by using a tunor antigen peptide, or derivative
thereof according to the present inventigg itself as a diagnostic agent to
detect the presence of antibodies in a sanple (such as blood or a tunor

ti ssue) obtained froma patient suspected to have a tunor, early detection
of tunors and di agnosis of recurrence and 10 netastasis are possible. The
sanme procedure can also be used for selection of tunor patients to whom
medi cament s KOHRA! td! A8d Predén @Al by HLAK R IaRALN P&t QNAPPHSe nfotifdMOr
antigen peptide of the present invention can be applied.” In particul ar,
such di agnosgisowRYindthecabewe Tadle/3i41¢ kfiGWROHhlhbgendlids, AL I5¥y80r a
fluorescent or 15 lum nescent assay. Furthernore, in recent years, a new
det ecti on mei$9¥; JagnhasivlsA5HpAFAe] 1095)denscshagnaditid s segpesicksC CTLs
usi ng a conpl ex between the anti gen peptide and an HLA antigen (Science,
274: 94, 1996)expevted tddiecapablecdf binding torldLAi agigens nedy Be fugelggur r ence or
nmet astasi s axe possi bl e by applying a conpl ex between a tunor antigen
peptifle or derdrchedven timeraet ustrgy NIHNBIMAS seftwagedhttp: fiybirhasmlored an HLA
antigen to the above detection nmethod, and thereby detecting tunor

ant i gen- specnih.go¢inolbidi ehlmabing/f pcedure can al so be used for sel ection of
tunor patients to whoma nmedicine 25 conprising as an active ingredient,
for exanple, a tundccamdingly, Hépt-A2d- @ind MLAYSSeestricteduimor aatigea
applied, or for determ nation of 2 8 FEB 2D13 42 the therapeutic effect
of sai d nedipeptides amoerg theéumarsentigen\paptides of the presdntasnventiongarst i c
agent for tunors conprising a tunor antigen peptide or derivative thereof
accor di ng t cXaraplfied it thoseetitmen antiggsapeptidearthas gop nardigd aptidasy be
conducted by preparing a 5 tetraner of a conplex between an HLA anti gen

f1 uok@scent]| 13'/“’95‘{%1 HySHebdnatih §tEurtuges REtHBYCEESS3ReSted tothe capablgt ur e

(Science, 27494, ,1996) and_a tunmpr antigen, peptide, and using it to,
quantitat i ve?fybmlagﬁpﬁ@etlﬁméﬁpir@&%gmg SEEHEACE ERARS SEOVERER al

bl ood | ynpho e a. patient suspect t 0. haye t umor  usi flow 10
oytomet or e R0 R e ars BeR Bl of wiltBe et Rashie LA unber Ferm
BP-6818) that i.s. CTL tablished.fr gnt r-infiltrating |ynphocytes
derived frorfi® g%‘fhs@&r‘iﬁﬁ?l.ngdéceﬁﬂuﬁé’g ) to be HLA-A2-restricted.

pepti des may be nediy B EERIFR o BbA Fedi Pl uefoCEp kg e 5%
pel oy BEST MR ER GO Na i Tiud WG L oF &7 bl dbecttdron 1
comprise all or part of an amino acid sequence shown in any one of
SEQ ID NOs: 3-24 and that are capable of binding to an HLA-A24
antigen and being recognized by CTL. Likewise, particular examples of
HLA-A2-restricted tumor antigen peptides include those tumor antigen
20 peptides that comprise all or part of an amino acid sequence shown in
any one of SEQ ID NOs: 25-52 and that are capable of binding to an
HLA-A2 antigen and being recognized by CTL.
Specifically, examples of tumor antigen peptides of the present
invention include:
25 1) peptides that consist of an amino acid sequence shown in any one of

SEQ ID NOs: 3-52, and



20 exanples, but is not limted by these exanples in any respect. Reference
1 Establishnment of Cytotoxic T Lynphocyte (CTL) Cell Line agains 8 FEB 2008
Esophageal Cancer Cell Line According to the description of Nakao et aF.,
Cancer Res., 25 55:4248-4252 ( 1995), CIL agai nst esophageal cancer cel

| ine KE-4, which belongs to squanous cel bgcarci nomas when cl assified on the
2 8 FEB 2L' 03 43 basis of tissue type, was established from peri pheral

bl ood nononucl ear cells of a patient, naned KE-4CTL, and used in the
foll owi ng experinments. Esophageal cancer cell lines KE-4 and KE4CTL have
been deposited at The National Institute of Bioscience and 5 Human

Technol ogy @}-peptidéPesdt corhprisebihe illfl@kdth deaaibnseedeivel porgiorpbf anal
Deposition Nos. FERM BP-5955 and FERM BP- SO954, respectively, both on My

23, 1997. Fyrhitey acid/séd@ende shéwel #5ank ofid 6f BEEF IDINEE: 4-82art®fHLE ed
according to the above-nentioned description of Nakao et al., to find that

they are H.Ar&246RgatetPiiPthe NOtdiadinalBGd /o1OB-terntind] divétidrehsr ence 2
Preparation of HLA-A2402 cDNA According to the description of Nakao et al.,

Cancer Res. comparettto 42iiRamih®Iid sequestwehionpEptidessootisistinignsfepar ed from
KE-4 by 15 incorporating cDNA for HLA-A2402 (CGenbank Accession No. M64740)

i Nt o ;AN exproenseontive gortionCeBan | AdirTdraciNseqRehee shosviBiPneyasa¢ ofn of
CDNA Li bray derived fromKE-4 Poly (A + nRNA was prepared from KE-4 by

i sol ati on ofSEQtIR} NZBs:RNAZ,racti on and purification on oligo (dT) col um
using NRNA Purification system (Pharmaci a Bi otech) according to the

manuf act ur ersaéd peptistes! beiopnapatleiof pinding tadeppectivhtiléc antigadssrud

i nked to each term nus were prepared fromthe nRNAs using Superscript

Pl asnid Systheing ceemgniged )bya€dbsdi ddia peptidessn thguabkate2emay be @botdl , and
then ligated into the restriction sites Not | and Sal | of an expression
vector, pl adhild yminsrois in b Bryiew pb the daet thatofisynarg bpuadenad. The
reconbi nant plasm ds. were 2 8 FEB 2Q03 44 introduced into E. coli.

El ect® ovAX mHepepted by despe¢tty BHL BROfIEESng el ectric pul ses in Gene Pul ser
(Bi o-Rad) under a condition of 25 ~ F an .5 kV. Transformants into which
t he reconbi nant pl aple gexanples qfﬂ#l«%ﬂ&%éﬁ%&l}lﬁt@%@%@mﬂm% medi um (

;Z;Pgﬂ FI ﬁlr %%t@)?ﬁiegs? 91‘5 ;ﬁ)ey Slaessten i?l>\(7t6{‘l 1%tn’ in%]g%é t glsé tﬁgdrs&giggﬁ%ergt%es
that comprise all or part of the amino acid sequence shown in any one
of SEQ ID NOs: 3-9 and that are capable of binding to an HLA-A24

15 antigen and being recognized by CTL. Specifically, examples are:
1) peptides that consist of the amino acid sequence shown in any one
of SEQ ID NOs: 3-9, and
2) peptides that comprise the full length or a consecutive portion of the
amino acid sequence shown in any one of SEQ ID NOs: 3-9 and that
20 are elongated in the N-terminal and/or C-terminal direction as
compared to said amino acid sequence, or peptides that consist of a
consecutive portion of the amino acid sequence shown in any one of
SEQ ID NOs: 3-9,
said peptides being capable of binding to HLA-A24 antigens and being
25 recognized by CTLs. The peptides in the above 2) may be about 8-11

amino acids in length in view of the fact that they are bound to and



Exanpl.e 1.Screeni ng of Novel Tunmor Antigen Protein Gene The reconbi nant

pl asm d. DNAs were recovered as follows, from 10 pools of about 100
transformants described in Reference 3. A hundred transfornmants wggegeg 2003
i ntroduced and cultured in each well of 96-well Ubottonmed m croplate
containing LB nmediumplus anpicillin (50927,g/m). Part of the culture was
then transferred to another 96-well Ubottoned m croplate containing 0.25 mni
of TYGPN medi um per well 15 (F.M Ausubel et al., Current Protocols in

Mol ecul ar Bi ol ogy, John Wley & Sons, Inc.), and cultured at 37C for 48
hours. The remaining cultures in LB mediumon the mcroplate were stored in
frozen. Prepafesthoed oh HEaoaRKdnamtigehasn d DNAs from transformants cul tured
in TYGPN nedi um was achieved in the mcroplate by the alkaline lysis 20

nmet hod (F. M Ausub@uiedblel exarfipleseof HPAPAGsrdstrictedvbliarod antiBen lpegtidekohn
Wley & Sons, Inc.). The reconbi nant plasm d DNAs recovered by i sopropanol
preci pi t ati of ther presesnpdndedtion ii€ludd thosd fumdriantigend pedtidesthatH 7. 4,
containing 20 ng/mM RNase. The reconbinant plasmd for KE-4 cDNA and t he

r econbi nant @Bnptissrdlbof partHoAtie 408indaridieequetoedh showmairs Aagtak ofit 0
fibroblast cell line VA-13 cells (RIKEN CELL BANK, The Institute of

Physi&al andSEQd MDs:R23<:0 and that. angecapable. ofhindingdaran HIA-A2- 254,
1966) 2 8 F E B 2003 45 using the Lipofectin nethod as follows. Seven

t housands VvAantigen @ndsbeingergsiogasecd hy CEachSperificedlygexamplesiage: bot t oned
m croplate, and incubated for 2 days in 100 ~,1 of RPM 1640 nedi um

cont ai ni ng 10opaEles thagconsist efthe araineacid E@EENERShowR BoanyoRwIt i on
of mxture 5 70 ~.1 consisting of 25 ul of the reconbinant plasm d for KE-4
cDNA cor r es imERgR N%ﬁo@r’f"%g@lﬁlansfor mants, 10 ul (200 ng) of the
reconbi nant plasm,d for HLA- A2402 chm escribed in Reference 2, and 35 u, 1
of about 35-4)PEPUEE AL COBPTERG the F thas aLRNsFUsvgMRartian psthend

L o S R
houLs. ﬁ‘ t erarFeeﬁrB{}gﬁtfcl Hgtéﬁl | -G?gh%& /35%W%ﬁ:?3}1%%re S_dded to
cont ai ni ng 2ompreedifloR ahfiia fig Al @, ol Retiads Bef b YSF ol Buer e
bel ow _specitansarhytve ot Sp kR B0 BRI e s

adsor bed on I k m cropl ate as a solid-phased anti body, and
after bl ockigﬁg nldﬁn?‘fs%%gzlwg’bi ndi ngs wi th bovine serum al bum n, 20 the

ant iqaody wa I i by s ahpxesseshiddiad :
Antilfyﬁurran ﬁgﬁl\‘l{w _iLfaﬁ%sﬁb%o%ﬁ%g!@g%lwé%qus axd%?ect F%n aEFlft%?er(ga'| ygwa5
then al | onegetgghized b1, t efhdpRgtiAgstifl e Ahéve 2pEAY bEEBHIAM. DUl i N
goat anti body |abeled w th al kaline phosphatase, para-ni'trophenyl phosphate

was react ed Afirfo eI RHAhSHPelckAbEthd Pad fRit t%'égrb‘c‘l’@i Beuhf&orHREt i on by
addi ng an equal volune of 1N NaOH, absorbance at 405 nm was neasured. The

absorbance vwpeseatabbAHWALA2tdidtigerid.ai ned with standard IFN-y to determ ne
t he amount of 2 8 FEB 2Q03 46 I%N—y in the sanple. Regarding the groups

i n which high prodigtthempresehthyendson ptisetsred “dehivatioeesingdiraperties

frozen-stored pools of about 100 transfornmants contai ning reconbl nant

pl a0 ds f orfuketibnallfequivelent to those of a tumor antigen peptide” (hereinafter
may be simply referred to as tumor antigen peptide derivative) refers to
an altered peptide, of which the amino acid sequence contains
alteration of one or more, preferably one to several, amino acid residues
of an amino acid sequence of a tumor antigen peptide of the present

25 invention, and which has the properties as a tumor antigen peptide,

that are to be capable of binding to an HLA antigen and being



5 used in the follow ng screening. The pools of the transformants were

pl ated on LB agar nedium containing anpicillin (50 ~,g/m) to obtai

col onies. Two hundreds col onies for each group were cultured as de@rcbr FER 7003
above so that a single kind of transformant is included in each well,

t her eby preparing reconbi nant plasm d DNR8 for KE-4 10 cDNA. Then, VA-13
cells were doubly transfected with the reconbi nant plasm d for KE-4 cDNA
and the reconbinant plasmd for HLA- A2402 cDNA, followed by co-cultivation
wi th KE-4CTL, and | FN-y produced due to KE-4CTL reaction was quantitatively
determ ned as descri bed above so as to select positive plasmds. In this
manner, a 15resogyizedby LTHDNAAceorstingharall altased peptides fallswithire¢hed and
named clone 13. Additional analysis revealed that clone 13 was incorporated
with about I1scopenofDNRoOrAntigen pepéidesoinihicaprosens dauentioneselangeatbdywi t h
clone 13 to determne the amount of |FN-y produced by KE-4CTL according to
a sinlar meeo@ins altezatigasefrone @ranoeveanine audresidues ef ansmino agidrabl e
2. Table 2 Amount of |FN-y Target cell produced by KE-4CTL (pg/m ) VA-13 +
HLA- A2402 32¥capence of gitpmonantiger peptideof the wrgserbinyandton, anghheye
transfected wth onl 3{ HLA- A2402, KE-4CTL reacted npre strongly to VA:-13
doubl§ t r ansEcPEQPGAties 34 Mpmor Bnidgen REPLidsIe that l%r?aemqmﬂz!@@f RRdingN- y.

This result jndicat eﬁ 2 a S, za~3 47 tégz\b ta grot ei n encoded by cl one
13 is a tuno i FBHEPRS Bt th PERIGRHFABIIZRY OXi gL f Full-1ength cDNA cl one

f Eff’:i engt EET’ DEM\ASEH& i5.co %iftgt“gukﬁﬂt?éﬂghégﬁﬁﬁﬁ%?ﬁ r%%%ééﬁf%tﬁgls:i’f the
No i di I, / . i . L . , RNAs
vere pr opar ol p3EAHGSE HERLER"SITL BF oRRHER ciine Bllnfonatathind

TEL- TEST, | )., Fi ~ f RNA d i h : f
{or ram de Sn%&fié rtﬁaﬁh&iﬁyf&gffl"lerlgcﬁfa%ﬁ%ﬁ?% STty GEA BeRUERERT An°
i L?Qlﬁ Eélr e g L reRi el NAEh s ise N, B AR AE ¢ TRL0RALe ilifie ori e
cnown 15, ot P C ok e Dher it kiSRG S b BCl o AACERLAY, (10,
Kai seki - No- 'ﬂ‘e%?%lﬁé Q@ﬁb?g@\j\’d&lg@?ﬁﬁl &ithk poffionldtirhde a%{%kémaﬁ%s

1995), this probe was a to hybridize to RNAs on the nenbranes, and

subj ect ed t oroapk QLA RE tEHP Bay DedtdtReiniABAArbaTafiBNGo 19ALROfRL S6tivity C| one
13, indicating that the nRNAwas about 3.8 kb in 20 full "l ength. Then, the

full -1 ength £ONAUGhePantpiehabebtide G P8iAed ARt iBIedeRdd abRY @ Cl oned.
KE- 4-derived cDNA Library described in Reference 3 was plated on LB agar

medi 1gn cont agdviendl pedIti Gk ldrd Sififstitinted Jintlipinhdfaibe Lot ahbesunideasageni es
were then transferred to and fixed on Hybond- N+ nyl on nenbrane (Aner sham

accor di ng t opéited @S aremistiadlyudiest s 8piool 4 @ehindbéidsrinbienigth vy désdriised
i nsertion sequence
above.
A preferred length of tumor antigen peptide derivatives of the
present invention is about 8 to 14 amino acids as in case of the tumor
20 antigen peptide described above, although derivatives of 14 or more
amino acids long may also be possible for HLA-DR, -DP, and -DQ.
Such tumor antigen peptide derivatives of the present invention
may be identified by synthesizing altered peptides that contain
alteration of a part of a tumor antigen peptide of the present invention

25 in accordance with the above preparation of peptide, and by conducting

the above assay for tumor antigen peptides.



of clone 13 was | abeled wth 32P was enpl oyed for hybridization and
aut or adi ogr aphy under simlar conditions to those nentioned above ér]: %r %5
to select colonies representing positive transformants. Reconbi neht FE

pl asm ds were then recovered fromthe many col onies 30 sel ected, treated
wWith restriction enzymes Not | and Sal 1,29and then 2 6 FEB 2~3 48

el ectrophoresed on agarose to determ ne the |length of incorporated cDNAs. A
reconbi nant plasm d incorporating cDNA of about 3.8 kb was sel ected, and
named clone K VA-13 Cells were then doubly transfected with the

reconbi nant plasmd clone K incorporating cDNA 5 for the tunor antigen
protein gene and ahedescribedativvesthe Hegmigndequies i(motifsicioNjpdptiddd tha42402
as descri bed above, and the cells were used as target cells. The anount of
| FN-y producark bgpunketo andtpresentedKBnddLA typesdntah asEDARTOrAD2@1 o t he
met hod as descri bed above. The results are shown in Table 3. 10 Table 3
Anmount of | FADR0%arA6205¢-A0R06¢ ARGy -Ki-14 cAR4( pABH, FADB013 -B7HEB8A2403
342 VA-13 + HLA- A2402 + clone K 627 Wen conpared to VA-13 transfected with
only HLA- A24B2708E-B3T, -Cadd4@l, ande Gr0on3havedaon ebicidatdd. tAsishosai ed
wi th HLA A2402 and cl one K, and produced nore IFN-Y. This result indicated
t hat She proabove,cprnidde sbquenoes exkpeetes taube capableef birding tn Hide 15
tunor antigen protein encoded by clone K is nanmed SART-3 (squanous cell

car ci nona ananggﬂ@smaﬁ@m' fuaghey sgarchedson igfernstdhpins/ sbpaasdarbaihon of
Base Sequence of Tunmor Antigen Protein Gene 20 The base sequence of the DNA

of tunor ant8getmetiodi lashind 4. a Comsequfatly,fumangndigenpepdde er ni ned

usi ng DyeDeoxy .Ter.m nat or Cycl e, Sequencj ng kit er ki n-El ner). The base
sequence thuégﬁlé@BVﬁ‘l‘ fentaiyag she ‘ﬁFFrglt:’Qni @kﬂi@ gj}'ﬂ“ﬂ%‘&ﬁlm- BWROR of the

cDNA was 3798 hase pai ) i no aci d sequence (963 am no acid ncode 2
8 FEB 2003 anagen }:Peptgcfe of\ tnﬂle present 1snv n?lnon cgn eprepare% on%eebas?so

10 such motifs.

For example, regarding the motif for antigen peptides that are
bound to and presented on HLA-A24, it is known as described above
that in the sequence of a peptide consisting of 8 to 11 amino acids, the
amino acid at position 2 is tyrosine, phenylalanine, methionine, or

15 tryptophan, and the amino acid at the C-terminus is phenylalanine,
leucine, isoleucine, tryptophan, or methionine (J. Immunol., 152:3913,
1994; Immunogenetics, 41:178, 1995; J. Immunol., 155:4307, 1994).
Likewise, the motifs shown in the above Table 1 are known for HLA-
A2. In addition, peptide sequences expected to be capable of binding

20 to HLA antigens is laid open on internet (http://bimas.dcrt.nih.gov/
molbio/ hla_bind/}, and amino acid residues having properties similar
to those of amino acids according to the motifs may also be possible.
Accordingly, examples of tumor antigen peptide derivatives of the
present invention include those peptide derivatives that comprise all or

25 part of an amino acid sequence of the tumor antigen peptide of the

present invention in which one or more amino acid residues at any



49 by .the base sequence of SEQID NO 2 is shown in SEQ ID NO 1.

Conpari son of the base sequence shown in SEQ ID NO 2 to known sequences
usi ng GenBank data base reveal ed that the base sequence of tunor 2 nFE@@Hﬂa
protein SART-3 has a novel base sequence that is 5 different from gene

KI AAO 156 registered at GenBank under Ac@@ssion No. D63879 in terns of a
single base (at position 108 of KIAA0156), which function has not been
denonstrated. Exanple 4 10 Sel ection of Candi date Peptides There are
certain rules (nmotifs) in the sequences of antigen peptides that should be
bound and presented by HLA antigens. Regarding the notif for HLA-A24, it is
known t hat ipositionsethatnmeydie pHptveddor cubstitition atcd-ding td theimotifsi ds,
the amno acid at position 2 15 is tyrosine, phenyl al ani ne, nethionine, or
trypt ophan, (@owHllfeA24 andddLA-A2, position 2randtise iGrtexmeinu s)lanei ne,

trypt ophan, | eucine, isoleucine, or nethionine (Imunogenetics, 41:178,
1995: J. | rmembstitutedbpotl3er andnp akids fpraferably1 $hid3ds the @9dino Acitbr di ng
to the notifs, peptide portions consisting of 8 to 11 peptides having the
above noti f sexpaateddodis eapablef ofobinding 4athe antigernegoeortkingftottineor anti gen
protein SART3 shown in SEQ ID NO. 1. Those exanples of the selected

pepti des ar cabosninternetang witich derivatives bavpantivissofbirdisgriohdiAzed at
Bi ol ogi ca Co. hy the Fnpc, nethod. Then, 1.8x 104 VA-13 cells were
transfect ed #mtigens pacbhsingrrcognizndByilley. Hireforred examplasyanerhose

Li pofectin nmethod to, express HLAA2402 according to the literature (J. Exp.
Med., 187: 27tHmef@gtigerppeptidg qﬂsyaéw:@st%@@ GopeRESe @ll ar Pakk baB JBHI? des

IR VR e
e R B i i STl e a5 SRR, i,
e Ropor B ARG e SR SR o S SBR
e Seauencep o RLARATH B BRGH SB OT2 1B e, RS
10,1 o2 o SR RO s SR AT B0 207 ¢

from positi Q?lS to position 323 (SEQ ID NO 6), a peptide "416-425"
conprising the 'sequence fromposition 416 to position 425 (SEQID NO 7), a

pepti de "426-434" I - u r it 4 posi tion
434 (SEQ I D NG 8), angbgééggfp%{?%eﬁgmg&ﬁléé 'g%nr%rg?@?%g ﬂt‘ﬁgﬁ%g‘ﬁg%?e from

posi §50n 448,t0:i0HekivaliveaGntRiR 1M pePide ideriviRia@l the 1 2endpSgaugnce of
tunor antigen protein SART-3. Table 4 Peptides IFN-y in the supernatant

(pg/m) 20 "dPBaitldf aflHmidy citBdeGdéhcBih K Yhe3db i &adnd Heidt2S" 73125
"426-434"833 "448- 456" 754
residues at positions that are allowed for substitution according to the
above motifs, specifically, at position 2 and/or the C-terminus, of a
peptide derived from the amino acid sequence of SART-3 having a
20 binding motif for HLA-A24 or HLA-A2 are substituted by other amino
acid residues (preferably, which is the amino acid expected to be
capable of binding to the antigens according to the above internet), and
which derivatives have the above activity. Preferred examples are
those tumor antigen peptide derivatives that comprise all or part of an

25 amino acid sequence in which the amino acid residues at position 2

and/or the C-terminus are substituted by the amino acid residues



2 8 FE8 2003 51 None 677 When conpared to cells pulsed with no peptide,
KE- 4CTLs reacted nore strongly to cells pulsed with the peptides, and
produced nore IFN-Y. This result indicated that the seven pepti deg & 6RBt2Bn
as 5 tunor antigen peptides. Exanple 5 Synthesis of Tunor Antiegen Peptides
The seven peptides descri bed above were $ynthesized by the 10 solid phase
nmet hod as shown below. ~1 ) Synthesis of SART-3 "109-118"
Val - Tyr - Asp- Tyr - Asn- Cys- Hi s-Val Asp-Leu (SEQ ID NO 31 Fnoc-Leu-Al ko Resin
(0.55 mmol /g, 100-200 nmesh) was used as a resin. Using 100 ng of this
resin, the synthesis was started 15 according to Schedul e 1 described bel ow
to coupl e t Havbbiddoasenrdingitdibe above vmtifsFand-whpghodBrivatves Brave-tha - OH,
Froc- H s(Boc) OH, Fnoc- Q/S§ Trt)-QOd, Fnoc-Asn-OH, Fnoc- Tyr (t Bu) - OH,
FrnocAsp( O Blabayg a¢tivigy Tyt sBeh-I0RA-ARE- prdiLAA2-mestrigtesd tuhmorcantigeng,
the procedures were conducted up to Step 3 of Schedule 1 to 20 obtain a
pepti de resiPeptide derivagivesi adreéenrad length of “dd agarartkof the ageing acid of 5%
phenol, 5% thi oani sol e,, 5% H20, and 2.5% et hanedithiol in TFA) was added
and the ni xtSaGBlER0E igl ARARGBe }basminooRcidss hours at room tenperat ure.
While cooling with_ice, 10 ml of di gshyl et her was added 25 to the
reactPon, the nixtdRPIECWL,¢xamplss are thess Lymor;gntiget peatidewashed wit h
10 Ml of diethyl ether,., To the, filter cake,. 10 m, of ,.2 8 FEB 20n3 52
aqueous. acetd T RS At ERmBTIse Rll DA O AbaRHBOAGIH SEqUEBCesn mi nut es.
The resin was, then filtered,, and,washed wth 4 f, aque acetic acid.
After  Tyoph PRt Eh¢ Rui eid Esidies AL risitlon diendy afdhBdste H6TmE o ned
was di ssol ved, | AR 5GEs G 88b9n Ay one of SEQ ID NOs: 3 to 52 are
substituted by other amino acid residues (preferably, which is the
10 amino acid expected to be capable of binding to the antigens according
to internet as shown above) and which derivatives have the above
activity, Preferred examples are those tumor antigen peptide
derivatives that comprise all or part of an amino acid sequence in
which the amino acid residues at position 2 and/or the C-terminus of
15 an amino acid sequence shown in any one of SEQ ID NOs: 3 to 52 are
substituted by the amino acid residues involved according to the above
motifs and which derivatives have the above activity. Specifically,
examples of HLA-A24-restricted tumor antigen derivatives are those
tumor antigen peptide derivatives that comprise all or part of an amino
20 acid sequence in which the amino acid residue at position 2 of an
amino acid sequence shown in any one of SEQ ID NOs: 3 to 24 is
substituted by tyrosine, phenylalanine, methionine, or tryptophan
and/or the amino acid residue at the C-terminus is substituted by
phenylalanine, leucine, isoleucine, tryptophan, or methionine and
25 which derivatives have the above activity. Likewise, examples of HLA-

A2-restricted tumor antigen derivatives are those tumor antigen peptide



5 injected into a reverse phase packing material, YMC PACK ODS-A columm (30
~ x 250 mm that had been pre-equilibrated with 0.1% agqueous TFA. The
colum was washed with 0.1% aqueous TFA, and elution at a f2é8wEmi2e3of 7
m/mn was then conducted, while increasing the concentration of
acetonitrile up to 25% over 180 m nutes. 32Zhe 10 eluate was nonitored by A
220 nm The fractions containing the desired product were conbi ned together
and |lyophilized to obtain 31.0 ng of

Val - Tyr - Asp- Tyr - Asn- Cys- Hi s- Val - Asp- Leu. The pepti de obtai ned,

Val - Tyr - Asp- Tyr - Asn- Cys- Hi s- Val - Asp Leu, had a retention tine of 19.3

m nutes in aterdvtlives thatscoppeistSall @y et aftzasanriackacid seguenicalin YMC- PACK
ODS- AM columm (4.6 ~ x 250 nm) eluted with a linear gradi ent of

acet oni t ri | ewhivir ein¢ aminonat¢idaresidue at469%6itiont2oh angaindatidhsequentée
results of am no acid analysis (Cys being not detected) and nmass

spect r onet r yshidfwn lin gmypdnetof@EQ Mo NI st 2mito\a2 is substihetedeby tahcinal ues. 20
Am no Acid Anal ysis Hydrolysis: 1% phenol /6N aqueous hydrochl oric acid,
110C, 8 hourmethiomine; valime hisoleudinenpnighatamingsangd)/ orthRedminaaeidni no
acid;, Theoretical values are indicated in parentheses: 25 Asx:2.77 (3)

Val: 1570 (2)residue atiheZ4togmizus issubstiduted pywalingopeydnetdnd whish ( 1)
Mass spectrum (FAB) 5 [I\/Hrl-gl+: 1241 Table 5 Schedule 1 Steps Duration (mn)
x the nunberdesivatives have $he abovgsaatidly.-DM- 1.2 m 1x2 10 2. (deprotection)
50% pi peridine/DMF 12 x 1 3. (washin L DME 1.2 i 1

ami no- prot ect ed amSiHtahleexanplas Q'faﬁ ArALANNaStEStGH twmoy antigen pep

derivatives of the present invention are those tumor antigen peptide

X 7 4. (coupli n%)d each
ide

derivatives that comprise all or part of an amino acid sequence in

10 which the amino acid residues at position 2 and/or the C-terminus of
the amino acid sequence shown in any one of SEQ ID NOs: 3 to 9 are
substituted by other amino acid residues and which derivatives have
the above activity. More preferred examples are those tumor antigen
peptide derivatives comprise all or part of an amino acid sequence in

15 which the amino acid residue at position 2 of an amino acid sequence
shown in any one of SEQ ID NOs: 3 to 9 is substituted by tyrosine,
phenylalanine, methionine, or tryptophan and/or the amino acid
residue at the C-terminus is substituted by phenylalanine, leucine,
isoleucine, tryptophan, or methionine and which derivatives have the

20 above activity. Suitable examples of such tumor antigen peptide
derivatives are shown in SEQ ID NOs: 53 to 59.

Suitable examples of HLA-A2-restricted tumor antigen peptide
derivatives of the present invention are those tumor antigen peptide
derivatives that comprise all or part of an amino acid sequence in

25 which the amino acid residues at position 2 and/or the C-terminus of

the amino acid sequence shown in any one of SEQ ID NOs: 25 to 29 are



DI C (5 equivalents)/NW solution 0.3 mM 30 x 1 15 5. (washing) DV 1.2 m 1
X 2 6. (coupling) each am no-protected am no acid (5 equival ents)/ NW
solution 0.9 m, DIC (5 equival ents)/NWP solution 0.3 nml 30 %8 IFEB. 2003
(washings DMV 1.2 ml 1 x 4 20 (21 Synthesis of SART-3 "172-181"

Leu- Phe- G u-Lys- Al a-Val -Lys-Asp Tyr-1le S§gQ ID NO 41 According to a
simlar manner to that described in above (1), using 100 ng of

Froc-11e-Al ko Resin (0.41mopl/ g, 100-200nesh), 25 Fnoc- Tyr(tBu)-OH,
Froc- Asp( Gt Bu) - OH, Fnoc-Lys(Boc)-0OH, Fnoc Val - OH, Fnoc- Al a- OH,

Frnoc- Lys(Boc)-OH) Fnoc-d u(Q Bu) - OH, Fnoc 2 8 FEB 2003 54 Phe-OH, and

Fnoc- Leu- OH ugpstit@tsd BY othephdigino adid tespd RESdHE whach desivadRRsHARL ed.
The crude peptide obtained was dissolved in aqueous acetic acid and

i nj ected i nt gh@aboveaetivityas eMBae preferrat @kéﬁiplé@@r@f%@&nﬁsﬁﬂﬁﬁgén(% ~
x 250 mm that has been pre y equilibrated with 0.1% aqueous TFA. The

col uMm was \Apégﬁdewlértvélixﬂé% esrapeise diFbr paitd of b ahiihbaltidtsequlenew ikat e of
7 m/mn was then conducted, while increasing the concentration of

acet oni tri | ewlich ahdGnirve acDgesidnetatspositienct vdtee: aAfnoLLit WeethdticeA 220
nm The fractions containing the desired product were conbi ned together and

10 | y8phi | i zskhown irbanyoriboBSEY D NOs: 25eo@dis pabatidutéd biyleudipe, Tyrl |l e.
The pepti de obtai ned, Leu-Phe-d u-Lys-Al a-Val -Lys-Asp-Tyr-lle, had a
retention timnetbiortidied valingf ésolencine, arsgglytamine,i augd Aor e aseinmhasiel packi ng
mat erial YMC- PACK ODS-AM columm (4.6 [err] x 250 mm) 15 eluted with a
| i near gr adi reaidue atctdreo@iteriinusdiscarhstitnited My valine ordeveine; @atchi ni ng
0.1% TFA, and the results of am no acid anal ysis and mass spectronmetry of
t he product whieh derbiativesthave the above estiwitye alSuitablescxamplrs elcsdch
Anal ysis 20 Hydrol ysis: 1% phenol /6N aqueous hydrochloric acid, 110C, 12
hours; Anal yHimog@Higen peptidicrdstdyativefarpahownrier SE&hER NQish604 d;
Theoretical values axe indicated in parentheses: Asx: 0.94 ( 1) 25 dx:
1.0310 1) A@4 1.00 ( 1)
A tumor antigen peptide or its derivative of the present
invention can be used solely or together with other one or more of them
as a pharmaceutical composition for treating or preventing tumors.
Namely, the present invention provides a pharmaceutical composition
15 for treatment or prevention for tumors, which comprises the tumor
antigen peptides or derivatives thereof as an active ingredient. When
the composition for treating or preventing tumors which comprises as
an active ingredient a tumor antigen peptide or its derivative of the
present invention is administered to a SART-3-positive patient, the
20 tumor antigen peptide or derivative thereof is presented with an HLA
antigen of antigen-presenting cells, and therefore, CTLs specific for the
presented HLA antigen complex proliferates and destroys the tumor
cells. As a result, the tumor of the patient may be treated, or
proliferation or metastasis of the tumor may be prevented. SART-3 is
25 developed extensively on the squamous cell carcinoma such as

esophageal cancer, and therefore, the composition for treating or



2 8 FEB 2003 55 Val:0.88 (1) I1e:0.92 (1) *Leu: 1.00 ( 1) Tyr:0.96(1)5
Phe: 0. 97(1)Lys: 1.45(2) Mass spectrum (FAB): [MtH) +; 1225 10 ,(3) Synthesis
of SART-3 "284-292" Asn-Tyr-Asn-Lys-Ala-Leu-G@n-An Leu (S%%,I%%%Sl
According to a simlar manner to that described in above ( 71), “Us 100 ny
of Fnoc-Leu-Al ko Resin, Fnpc-An-OH Fmog; A n-OH  Fnoc- Leu- OH, Fnoc- Al a- OH,
Frmoc- Lys(Boc) - OH, Fnoc- Asn-OH, Fnoc 15 Tyr(tBu)-OH, and Fnoc- Asn- CH were
coupled in order, and the product was then deprotected. The crude peptide
obt ai ned was di ssolved in aqueous acetic acid and injected into a reverse
phase packing material YMC-PACK ODS-A columm (30 [err] x 250 mm) that has

been preequil,i : ' 0 : i.th 20
0° 1% haueandrEGRHER HihBrIplibRHERethE Brestt if0pHEBn Rndafiabell
conduct ed, [ ' | ; ce LR sBEA LA 0 30%
overu300 m \r%ﬁltﬂggmiqr {a ei ug?gh\t}gts)ﬂﬁghi [rgl;eg%q by Afu220 Inr%aféllﬁgh% g?teﬁons

cont ai ni ng i i iBfRHeC RERAMEdnH iHEK hkel to
bt ain 250 e A b e P G J2ieraf. SR W ehehe,

obt ai ned, A&heTwm%ettioﬁs fo¥ BrehfiipgGumEt ot the preserdt fBndfoh afsdiagna

retention tinme of .0 mnutes in an analysis using a reverse phase packing

mat erg al  YMgdpiéde ERSnAbessEd therapetiticeffectby He cothbehed @Gew th a |i near

gradient of acetonitrile concentration from12 to 42% containing 0.1% TFA,
and the resul ts of Tae cumpositidnfdrytreatiagloSpraen tine b moretdomptisife

product were consistent wth the theoretical val ues.

as an active ingredient a tumor antigen peptide or its derivative of the
present invention may be administered together with an adjuvant in
order to effectively establish the cellular immunity, or may be

10 administered in a particulate dosage form. For such purpose, those
adjuvants described in the literature (Clin. Microbiol. Rev., 7:277-289,
1994) are applicable. In addition, liposomal preparations, particulate
preparations in which the ingredient is bound to beads having a
diameter of several um, or preparations in which the ingredient is

15 attached to lipids are also possible. Administration may be achieved,
for example, intradermally, hypodermically, or by intravenous
injection. Although the amount of a tumor antigen peptide or its
derivative of the present invention in the formulation to be
administered may be adjusted as appropriate depending on, for

20 example, the disease to be treated, the age and the body weight of the
particular patient, it is typical to administer 0.0001 mg to 1000 mg,
preferably 0.001 mg to 100 mg, and more preferably 0.01 mg to 10 mg
every several days to every several months.

Furthermore, a recombinant DNA that contains at least one
25 DNA encoding a tumor antigen peptide or its derivative of the present

invention, or a recombinant polypeptide obtainable by expression of



Am no /Acid Anal ysis Hydrolysis: 1% phenol /6N aqueous hydrochl oric acid,
110C, 12 hours; Analysis nethod: the ninhydrin nmethod; 10 * Reference am no
acid; Theoretical values are indicated in parentheses: Asx: 2138‘758(@3
Adx:2.03(2)Ala: 0.98( 1 )15 *Leu:2.00(2)Tyr: 0.99( 1 )Lys: 0.97( 1 ) Mass
spectrum (FAB): [MtH +: 1091 20 Q41 Syntligsis of SART-3 "315-323"

Al a-Tvr-11le-Asp-Phe-3 u-Met-Lys-Ile ~SEQ ID NO 6) According to a simlar
manner to that described in above (1), using 100 ng of Fnoc-1Ile-A ko Resin
(0.62mmo1/ g, 100-200nesh), 25 Fnoc-Lys(Boc)-0OH, Fnoc- Met - OH,

Froc- d u(Qt Bu) - OH, Fnoc- Phe- OH, Fnoc- Asp(Q Bu)-0OH, Fnoc-11e-0H,

Frnoc- Tyr (t Biai@tecantbihamt DWNA ma® tse hiso eomprisedCs wer activel phgérkdienor der ,
and the product was then deprotected. The crude peptide obtai ned was

di ssol ved i rninatheconmpasition forirtating onjpeevetingttamorseaecardingasehpacki ng
material YMC- PACK ODS-A colum (30 [err] x 250 mm) that has been

pre-equi | i bratesdntiinverftiddy Whichueimail Bse prowidea belowvas washed with 0. 1%
aqueous TFA, and the elution at a flowrate of 7 m/m n was then conducted,
whi | e increasing t e thisicenneationpthé temat‘cacombiranh DNAZ06feos ¢o atB0

m nutes. The eluate was nonitored by A 220 nm The fractions containing the
desi red pr odolA ereedingm pastial pgbiteptid; & pasfial peptide nsistibg afm 15. 4 ny
of Ala-Tyr-1le-Asp-Phe-G u-Met-Lys-Ile. The peptide obtained, =

Al a- Tyr - | | e-pafii-gfthedumes entigen| peotein @f dhe aresenbinvantionfdagvativesut es
in an anal ysis using_a reverse phase_ packing material YMC PACK ODS- AM

col um (4. 6 thereof, poipwpenn whigl Sush: peptidesaxe cgmbingd, osfthedikeni Al | e
concentration fromz21 tQ gé% 15 containing 0.1% TFA _and the results, of

anmino acid dnAbApsiadl wigkin fbeeopsoigecen timant JaNAekthg presentdnvgntion; he
product were consistent with the theoreti val ues. Am no Acid Anal ysis
Hydr ol ysi s: S@/f%ﬁ%lt BrICRptRE At ”E&ﬁtdﬁ}ﬂ @ﬂ‘% CRep }n&@@@:ﬁu&@mwgﬁn 20
RIS, ottt BE U ISR, RO Yo FELEL 008 S Tt o2
DNA may be incorporated into a suitable expression vector to make an
active ingredient comprised in the pharmaceutical composition for
treating or preventing tumors.
The term “polytope” refers to a combined peptide of many CTL
15 epitopes, and DNAs encoding such polytopes have recently been used
for DNA vaccination. See, for example, J.of Immunology, 160, p1717,
1998. DNA encoding the polytope of the present invention can be
prepared by ligating one or more DNAs encoding the tumor antigen
peptide or its derivative of the present invention each other, and, if
20 desired, ligating a DNA encoding other tumor antigen peptide(s).
Recombinant DNA of the present invention can be easily
prepared according to typical DNA synthesis and genetic engineering
method, for example, according to the description of a standard text
such as “Molecular Cloning”, 2nd ed., Cold Spring Harbor Laboratory
25 Press (1989). Incorporation of such recombinant DNA into expression

vectors may be also conducted according to the standard text and the



25 Ala: 1.06 (1) Ile:1.69 (2) 2 8 FEB 2CY13 58 Tyr: 0.81( 1 )*Phe: 1.00(
1 )Lys:. 0.87( 1 ) Mass spectrum (FAB): 5 [M+H +. 1130 (5) Syn mﬁfﬁﬁf?&
SART-3 "416-425" A~-Tyr-Val-Q@ u-Ille-Trp-d n-Al aTyr-Leu (SEO I i
According to a simlar manner to that described in above ( 1), 10 using 100
ng of Fnoc-Leu- Al ko Resin, Fnoc-Tyr(tBu)-geH Fnoc-Ala OH Fnoc-d n- OH,
Frmoc- Trp(Boc) - OH, Fnoc-11e-0OH, Fnoc-d u(aBu) OH, Fnoc- Val - OH,
Froc- Tyr (t Bu) - OH, and Froc- Asp(QtBu) - OH were coupled in order, and the
product was then deprotected. The crude peptide obtai ned was di ssolved in
aqueous.acetic acid and injected into 15 a reverse phase packing materi al
YMC- PACK ODSjjfe.col um (30 [err] x 250 mm that has been pre-equilibrated

wi th 0.1% aqueous TFA. The colum was washed with 0. 1% aqueous TFA, and the

elution at a flow mdterffingtish/ Whethesof heh LardmsbahntDNA of figé easi ng t he
concentration of acetonitrile up to 35% over 180 m nutes. The eluate 20 was

noni tored byprds2a® inventibe 4 peépares] sbovaniygeh atdanimer aptiggnct were
conbi ned together and |yophilized to obtain 18.9 ng of

Asp- Tyr - Val -géptidéetHatpartd baphblelyf birtdingoeHpAih tigendadidBeing
Asp-Tyr-Val -G u-1le-Trp-A n-Ala-Tyr-Leu, had a retention tine of 20.5

m nut®s in arcegaizesl by CTIgnmy beetcide?d hhaseondaicawithtforiexample; PACK
ODS- AM colum (4.6 [err] x 250 nm eluted with a |linear gradi ent of
acet oni tri | eheomethod &s nrentiomed 8bove fof d8tdriniAg3heR @bty ohDiNAiofig 0. 1%
TFA, and the results of amno acid analysis (Trp being not detected) and
mass spect r dinet pyesehttiheeptioduc Likewise; engiethedtfoniuding tbetpresent i cal
val ues. Amino Acid Analysis 5 Hydrolysis: 1% phenol /6N aqueous hydrochloric
acid, 110C, reconthingntAdNAyas smedicamentsiar prophydacticaanapde in Ref er ence
am no acid; Theoretical values are indicated in parentheses: Asx: 1.00 (1)
10 d x: 2. 09 qexprdance with theimgthed for goe DIYA afghemp@sent inventdon. 1. 00 (1)
15 TYr: 1.95 (2) Mass spectrum (FAB): (M-H] +: 1300 )
0 As shown above, “recombinant polypeptide” obtainable by
expression of the recombinant DNA of the invention may also be used
for a pharmaceutical composition for treating or preventing tumors.
The recombinant polypeptide of the invention may be prepared
in a similar manner to that for the protein of the invention as described
15 above. Likewise, determination whether or not a recombinant
polypeptide of the present invention as prepared above may have
certain activity may be achieved in accordance with a similar manner to
that for the protein of the present invention. Further, a method for
using the present recombinant polypeptide as medicaments or
20 prophylactics may be in accordance with the above method for the
protein or peptide of the present invention.
The present invention also provides antibodies that specifically
bind to a protein of the present invention, a tumor antigen peptide of
the present invention or a derivative thereof. Such antibodies are
25 easily prepared, for example, according to a method described in

"Antibodies: A Laboratory Manual”, Lane, H. D. et al. eds., Cold Spring



] 6) Synthesis of SART-3 "426-434" Asp-Tyr-Leu-Art-Art-Art-Val-Asn20 Phe SEO
I D NO. 81 According to a simlar nmanner to that described in abi)yq:E(B 003
usi ng 100 ng of Fnoc-Phe-Al ko Resin (0. 72mmol/ g, 100-200nesh),

Froc- Asp(Qt Bu) - OH, Fnoc-Val - OH, Fnoc- Arg(Pnt)-0OH, FnocArg(Pnt) - CH,

Frnoc- Arg(Pnt) - OH, Fnoc-Leu-OH, Fnoc- Tyr (tgpu) - OH, 25 and Fnoc- Asp(Qt Bu) - OH
were coupled in order, and the product was then deprotected. The crude

pepti de obtai ned was dissolved in 2 8 FEB ZzO'I 3 60 aqueous acetic acid
and injected into a reverse phase packing material YMC PACK ODS- A col um
(30 [err] x 250 nm that has been pre equilibrated with 0.1% aqueous TFA

The col um vgarwes nadovatdiyPreksamesnvsrit Frogand Speeifidally, tthtihodiek! ow rate
of 7 mM/mn was then 5 conducted, while increasing the concentration of

acetonitril etha ﬁe@o@ﬁ%@d@unidhoamigahqﬁecPtTdeoeIimﬂeriwaﬁvmith@r;ﬁéséﬁt A 220
nm The fractions containing the desired product were conbi ned t ogether and

| yophi i zed invenbicti andaftibgdis ven-flythédrenedtiglibedthagtivily-mapRmilyl0 The
pepti de obtained, Asp-Tyr-Leu-Arg-Arg-Arg-Val -Asp-Phe, had a retention tine
of 20.1 m nubeprepared asing the tumagantigen gyeyigd as eepivativeothiereef tal
YMC- PACK ODS- AM colum (4.6 [err] x 250 mm) eluted with a |inear gradient
of ac®t oni t rapprapmatetly immuonide amarimal in2theastial margnér, 198TeA, and t he
results of amino acid analysis and 15 nmass spectrometry of the product were
consi st ent wantiboties meagyr ke iused inaalidty shromategeaphyglipsinsinidlagichysi s: 1%
phenol / 6N aqueous hydrochloric acid, 110C, 12 hours; Analysis nethod: the
ni nhydri n nmediaggosis) andéhedidtece Inminvnalogical Birgnaesis snhy el selsctadeas
i ndicated in parentheses: Asx: 1.90 (2) Val:0.95 (1) *Leu:1.00 (1) 25
Tyr: 1. 00 (1)appeomiae frem immgnpbltinggadeimmunoassay (RIA), enzyme-
linked immunosorbent assay (ELISA), a fluorescent or luminescent
10 assay, and the like.
A tumor antigen peptide, derivative thereof, tumor antigen
protein, gene therefor of the present invention, or a recombinant DNA
or recombinant polypeptide of the present invention may also be used
in vitro for treatment of tumor patients as follows.
15 On usage of a tumor antigen peptide, derivative thereof, tumor
antigen protein, or gene therefor in treatment of tumors, it is important
to establish an administration method which can efficiently induce
specific CTLs in the body of a patient. As one of the means therefor,
the present invention provides an antigen-presenting cell in which a
20 complex between an HLA antigen and a tumor antigen peptide or its
derivative of the present invention is presented on the surface of a cell
having antigen-presenting ability isolated from a tumor patient, and
also provides a pharmaceutical compaosition for treating tumors, which
comprises said antigen-presenting cell as an active ingredient.
25 In this context, the "cell having antigen-presenting ability” is

not limited to a specific cell so long as it is a cell expressing on its cell



Arg:2.93 (3) Mass spectrum (FAB): [MH] +: 1239 5 (7) Synthesis of SART-3
"448- 456" Al a-Phe-Thr-Art-Ala-Leu-G u-TyrLeu (SEQ ID NO. 91 According to a
simlar manner to that described in above ( 1), using 100 ntp @frgg

Frnoc- Leu- Al ko Resin, Fnoc-Tyr(tBu)-0OH, Fnocd u(Q Bu) - OH, Fm)c-Leu-@e
Frnoc- Al a- OH, Fnoc-Arg(Pnt)-0H, 10 Fnoc- Thi(tBu)-OH, Fnoc-Phe-OH, and
Frmoc- Al a- OH were coupl ed in order, and thg product was then deprotected.
The crude peptide obtained was dissolved in aqueous acetic acid and
injected into a reverse phase packing material YMC-PACK ODS-A col umm (30
[err] x 250 nmm) that has been pre-equilibrated with 0.1% aqueous TFA. The

15 col Um g, 4aSDEg M beRbEh AR, Ehm@ndhliliEndliidfonliea (10w rate

of 7 mM/mn was en conduc ncreasi ng ncentrati on of

acetonitril gqéi@vét@v% "cﬂé{fﬁl;ggflﬁt Ayuttfon td bR Oﬁ}é&h%e&@énmﬁcgqggggpﬁA 220

nm The fractions contain e desired product were conbl ne er and

| yophil i zed : i ianFReni f el frdd P vLeu.

The pepti de %@%%?%%E&%ﬁgggﬁglﬁﬁ g%?‘gél% gﬁe@?{@'ﬁ-%r -ﬁeu, Tgicgjgg%ﬁet?%nti on

time of 18. la.r‘@l\h%@fﬁﬁreidr.‘ an anal ysis using a reverse phase packing materi al
AM col u

YMC- PACK ODS- m (4.6 [err] x 250 mm) eluted with a linear gradient
of acgtonitrile conpanitadiceStolBeadRd!tD BlepaddodiPahtigehtgrdseh¥nd -dell 2nd

the results of am no acid analysis and nass spectronetry of the product

were consi stgntherpidsentanivBatioet froal the AbdvE-heBtidnRdoeely Albwitg aAni no Acid
Anal ysi s Hydrol ysis: 1% phenol /6N aqueous hydrochloric acid, 110C, 12

hours; Anal yshtigemigtredenting ability dnay beetumdr amtigeRepeptides ozrthedr aci d;
Theoretical values are indicated in parentheses: Thr: 0.91 dx: 1.03 Al a:

1.91 10 *Leuder@véXivdyof tle Poeshret irventiol,ms Well7ag DNAY,) pfateins]) (1) (1)
(1) Mass spectrum (FAB): 15 [ MtH)+: 1083 Exanple 6 CTL induction from

Peri pher al BlezothhinamidoNasobyechmbinaimtt pglmepéideisdefsthenprddenitvat i ves

t hereof 20 The peptides "109-118" (SEQ ID NO: 3) and "315-323" (SEQ ID NO
6) sybt hesi zZieeasioshoWWhien Esednih ¢hg faemeof aprst¢inaoePNAyittihgieceapatilyty t o
i nduce antigen-specific CTLs from peripheral blood | ynphocytes. Using the
Fi col | met hadtredupditytoeseli®r e separated from 25 peri pheral bl ood of
heal t hy donors who were heterozygous for A24 in the HLA-A locus (referred
to as HD 1 and HD2,Inrasslssdoinugpare apitigen-presenting cells of the present

invention, cells having an antigen-presenting ability are isolated from a
tumor patient, and pulsed ex vivo with a tumor antigen peptide, a

15 derivative thereof, a tumor antigen protein, or recombinant polypeptide
of the present invention to present a complex between an HLA antigen
and said tumor antigen peptide or derivative thereof (Cancer Immunol.
Immunother., 46:82, 1998; J. Inmunol. 158:p1796, 1997, Cancer Res.,
59:1184,1999). When dendritic cells are used, antigen-presenting

20 cells of the present invention may be prepared, for example, by
isolating lymphocytes from peripheral blood of a tumor patient using
Ficoll method, removing non-adherent cells, incubating the adherent
cells in the presence of GM-CSF and IL-4 to induce dendritic cells, and
incubating and pulsing said dendritic cells with a tumor antigen

25 peptide or tumor antigen protein of the present invention, or the like.

When antigen-presenting cells of the present invention are



~ 8 F E B 2003 63 | ynphocytes were placed into wells of a 24-well plate at
2x 106 cells/well, and cultured in the |ynphocyte nmedium The above tunor
antigen peptides were added to the culture nediumat 10 uMto stinulate the
peri pheral blood |ynphocytes. After one week, the above tungtg %ﬁg&%gen
pepti de was added to attain 10 uMtogethgg Wi th about 2x 105 ce f
X-radi ated (50 Gy) peripheral blood |Iynphocytes for the second stinul ation.
After additional one week, the third stimulation was conducted in a simlar
manner. Cultured | ynphocytes were harvested one week after the third
stinmulation. Using as target cells ( Ix 104 cells) 10 MI-2, which is an

HLA- A2402- p%*éﬁa%@d't%ﬂhﬂ%&uEingfh'DNh”Sr ﬁ%ﬁﬁﬁ’?ﬁiﬁgﬁwp‘?bf %@E%ﬁél

i 02,
whi ch is an 'HLA- A2402- negat 1 ve Teukema T ce I ne express -3, the

amount of | Hifv¥ntidn! fiftoQhlel afopeiReititAdd S6lUS Bdvityg hReadhgMe-pPreaBAaayt es (8x
104 cells) in response to the target cells was neasured Tn accordance with
a sinilar Eldiifityesdiddgerfe hiny Batini theFoaPbe DNA BRERNAS UILA peitRuIAAWN i N
Tabl e 6. Table | FN-y in Supernatant (pg/m) HD 1 HD2 Antigen

Pept i desMT- ZBRiM BHE vdsaM G2 thg, for example, Cancer Res., 56:5672, 1996
"109-118"1771159207828" 315- 323" 20412697440None55215441369 Peri pheral bl ood

| ynph®cyt es gt Infthaigsdl\W161:p3607] 18998 rthd RNA 8237 beapsddiby doertildég) 0
MI-2 (HLA- A24-positive) but not to 25 RPM 8402 ( HLA- A24-negati ve),

i ndi cati ng tfoatex@hhples pedhdp. Médy; 184pa68N1OYen pepti de were induced in a
HLA- A24-restricted manner. 2 8 FEB 203 64 Likewse, a simlar

experi nent can be dopHacmedeutioad cOBBFsition for(tAFainidunthils whsdh ) or VA-13
cells (RIKEN CELL BANK, The Institute of Physical and Chem cal Research)

i nt o whi ch aromppises therahpvesantigénrprdsanting eibidrasan detive imgrediented and
whi ch have been 5 pulsed with the above peptides, instead of MI-2 used in

t he present psgferableeontainsEppysictegical saling,7phospisate bufleptd saline

Establ i shment _of Cvtotoxic T L¥'nphocyt es (CTLs),Cell Line from 10

Tunok0 | nf i | t(PRS)ngredimsnoey the like tos§taddy maigtein theandigenaneesernting from a
surgical sanple taken froma patient.  with signoid colon cancer

( HLA- A0207- fesdls i Jemae pe administeresh fonesample) iteayeneusly) t ure medi um
consi sting of 45% RPM,  45% Al M G BCO BRL),, and, 10% FCS_suppl enent ed
with 100 U rifubGHignesysly.or Hﬁaagelgm -15%%32@%@ BRUCH Fem@OsHieR

o R AR Wb coB s e Bassb st B B e (o
R T R e A A
CTL J4i 20 i : - i The. i I

I nstH lrjl'?e of® k@&gﬁ@%%ﬁﬁ;&h%ﬁ%ﬁ&ﬁ%@gﬁgasgﬁo ?ﬁ%\f&?“ gInaSci ence

and treatment of the tumor. It should be undisputed that the HLA types

need be compatible between the patient and the peptide used, such
that an HLA-A24-restricted tumor antigen peptide or a derivative
thereof must be used with an HLA-A24-positive tumor patient.

20 In addition, in vitro use of a tumor antigen peptide, a derivative
thereof, a tumor antigen protein, a DNA therefor a recombinant DNA or
recombinant polypeptide according to the present invention in the
following adoptive immunotherapy may be provided as another example
of their use.

25 For melanomas, it has been observed that an adoptive

immunotherapy wherein tumor-infiltrating T cells taken from the



Technol ogy (1-1-3 Hi gashi, Tsukuba, Ibaraki, Japan) (designation of

m croorgani sm OK-CTL; deposition date: August 3, 1999; deposit nunber:
FERM BP-6818) . 25 According to the description in Nakao et abh.g rEgO®r
Res., 55:4248-4252 ( 1995), reconbinant plasnm ds were prepared frrom 2 E
FEH 203 65 SW520 cells (ATCC No. CCL-227u40 in which cDNAs for HLA- A0201
(GenBank Accession No. MB4379) was incorporated into an expression vector
pCR3 (I NVITROGEN). Using, as target cells, transfectants that had been
prepared by doubly transfecting a cell line derived fromb5 African green
nonkey ki dney, COS-7 (ATCC No. CRL1651) (1x104 cells) w th reconbi nant

plasm d cl ongsatiennhimgelfghetselM ate chtuSéRleSviyeria labp\quaitditidd, arid

reconbi nant plasm d incorporated with HLA- AO201 cDNA using a Lipofectin

met hod si mi | thert returnEdambo ehé patientasmhidvesta thékgpaurticleffedt @ Metl.104
OK-CTLs in response to the target cells was 10 neasured by ELISA. As
control groupancer.dnst.; 86al Ikt 1994up Lhikewese) inampusenmelaveemiy ansf ect ed,
and a group wherein reconbi nant plasmd clone K and the reconbi nant pl asm d
i ncor por at edsuppresdiocw\dd 2ctaptisindias Heemlopseread bydnadtreestémadatigned. The
result is shown in Table 7. 15 Table 7 Target cells Anount of |FN ~r
Produged by sJdeqwcyigs-withi jurgosantasa mmiaeﬂﬁlt—&/thzoqbypmmmtiags- 7 +
HLA- A2402 + K 600 20 OK-CTL reacted nore strongly to the target cells

doubl y t r ans€€ks spegifihfarddwnBimanansigeapeptidenang adimbnisteangdaidit h SART
3 gene cDNA and with the reconbi nant. pl asm d i ncorporated with HLA- AO201
cDNA, and priedlsdatasaelanama-giaiies Bouss (of Fow. Medetl 8utP3gAl893s. Thi s
result indicates that the antigen peptides of por 25 antj gen protein
SART-3 i's pr Briesulisd fiom Ao 2e10 p&ﬂﬁfte@ﬁttlemofré’fkgﬁhﬁé§ppt:1,fw@&1gfgesti ng t hat
SART- 3 contains HLA-A2-restricted 2 a Fﬁ&zeoﬁ 66 tunpr antigen peptides.
Exanpl e 8 | d&PRRIZEHGROMPIER REReRR &1y anﬁigﬁﬁrofm%@h-msg%ma €5

e B851 5 Slsdhoadl he ohe R Sl TREcSRRRR LESLER BT S ohom
(oot dues o cdBne SHREEA Bab el ARl R, BRI SRt
SRR e T LR U
antigen peptide, a derivative thereof, a tumor antigen protein, or a DNA
therefor according to the present invention to proliferate tumor-specific
15 CTLs, and subsequently returning the CTLs into the patient.

Thus, the present invention provides CTLs that specifically
recognize a complex between the HLA antigen and the tumor antigen
peptide or derivative thereof, and also provides a pharmaceutical
composition for treating tumors which comprises said CTLs as an

20 active ingredient. Such composition preferably contains physiological
saline, phosphate buffered saline (PBS), medium, or the like to stably
maintain CTLs. It may be administered, for example, intravenously,
subcutaneously, or intradermally. By reintroducing the composition
for treating tumors which comprises CTLs as an active ingredient into

25 the body of the patient, the toxic effect of CTLs against the tumor cells

is enhanced in SART-3-positive patient and thereby destroys the tumor



These .pepti des were synthesized at Biol ogica Co. by the Fnoc nethod. Then,
1x104 T2 cells, T-B hybridonma cell line that is HLA A0201 positive and that
| acks in an capability to present endogenous 15 peptides were b&l%@dzuﬂﬁth
each of peptides expected to be capable of binding to HLA-A0201 that had
precedently synthesized at 10 ~, M over twyp hours. The cells were then
cultured with 6x104 OK-CTLs for 18 hours, and the anmount of |IFNY produced
by OK-CTL in the culture supernatant was determ ned by ELISA. The results
of this 20 determ nation are shown in Table 8, which perfornmed on five
peptides, that is, a peptide "152-160" conprising the sequence from

posi tion 15Zels twathievs ti€AMEHK ol théWunitl), a peptide "249-257"
conprising the sequence fromposition 249 to position 257 (SEQ ID NO 26),
a peptide "302-310'Tumopainsigen péptidesiuderieativesitiertaf]j tumdd 2ritéggrosi ti on
310 25 (SEQ ID NO 27), a peptide "309-317" conprising the sequence from
posi ti on 309%rtateins;iar recofibinaBE@Alypeytide dherenfdaccardng de thaghies86nt 2 a
F E B 2eo~ 67 conprising the sequence from position 386 to position 394
(SEQ | D NO. in®gntiom niay beratso used ascep activecngredientafia déagrosiicage®ART
3. Table 8 5 Peptides IFN-y in the supernatant (pg/m)

"152-360" 16 Xo248a260sia@ot 300r310Specifigally3 by psingia tuses-@vigen peptiderhe

val ues are those subtracted by the anpunt of produced IFN-y by T2 cells

pul sed wi t h eidedpative thereof @rcordingtethepresent mwgnfiamnitselfias pul sed with
t he peptides, and Produced nore |EN-y, conpared to cells pulsed with no 15
peptide. Thidiagaestic agemtdatdeiechtie presenceohaptibgdies imeatsasnpies(such
A2-restricted tunor antigen p,eptéi@jje . Likewise, a simlar experinent can be
conduct ed usthBlaassor acijmer tigs ﬂgta@@l g1 agpatignt SUsREsted tey lkeve e L

BANK, The tumor, early detection of tumors and diagnosis of recurrence and
10 metastasis are possible. The same procedure can also be used for
selection of tumor patients to whom medicaments comprising as an
active ingredient, for example, a tumor antigen peptide of the present
invention can be applied. In particular, such diagnosis may be
conducted using immunoblotting, RIA, ELISA, or a fluorescent or
15 luminescent assay.

Furthermore, in recent years, a new detection method has been
established for detecting antigen-specific CTLs using a complex
between the antigen peptide and an HLA antigen (Science,
274:94,1996). Early detection of tumors and diagnosis of

20 reoccurrence or metastasis are possible by applying a complex between
a tumor antigen peptide or derivative thereof according to the present
invention and an HLA antigen to the above detection method, and
thereby detecting tumor antigen-specific CTLs. The same procedure
can also be used for selection of tumor patients to whom a medicine

25 comprising as an active ingredient, for example, a tumor antigen

peptide of the present invention can be applied, or for determination of



Institute of Physical and Chem cal Research) into which an expression 20
plasm d for HLA- A0201 cDNA has been introduced instead of the Tggcegd 003S
used in the present experinment (J. Exp. Med., 187:277, 1998). SEQUENCE

LI STING FREE TEXT In the am no acid sequence shown in SEQ ID NGO 53, the 25
second am no acid is phenylal ani ne, tyroggne, nethionine, or tryptophan,
and the tenth am no acid is phenyl al ani ne, | eucine, 2 8 FEB 203 68

i sol euci ne, tryptophan, or nmethionine. In the am no acid sequence shown in
SEQ I D NO 54, the second amino acid is phenyl al ani ne, tyrosine,

met hi oni ne, or tryptophan, and the tenth am no acid is phenyl al ani ne,

| euci ne, 5 ithel therapenticreffdcifaaid anedidament.neThis, the passert iavefition
sequence shown in SEQ ID NO 55, the second anmino acid is phenyl al ani ne,
tyrosi ne, neilkoprorialesa diagpostihagenhdor tinmors omprising adiunéesantigen
phenyl al ani ne, | eucine, isoleucine, tryptophan, or nethionine. 10 In the
am no aci d geeptide ersterivative SeQeoDadidrdifg torthesprasent dnventiani d i s

phenyl al ani ne, tyrosine, nethionine, or tryptophan, and the ninth am no

aci d i s phenyl al aningqartisudaneudhs diagreosie may st cpidnctest byngireparingea | n
the am no acid sequence shown in SEQ ID NO 57, the 15 second amno acid is
phenyd al ani fetramenof accomplax beiwecn an HlLApantigen )luenescertly dabeledni no
acid is phenyl al ani ne, |eucine, isoleucine, tryptophan, or nethionine. In
the anino adesosding e he maerhaddeseyiberd i thediterature (Science, 274:94,

1996) and a tumor antigen peptide, and using it to quantitatively
determine the antigen peptide-specific CTLs in peripheral blood
lymphocytes of a patient suspected to have a tumor using a flow
10 cytometer.
The present invention also provides OK-CTL (deposit number
FERM BP-6818) that is. CTL established from tumor-infiltrating
lymphocytes derived from colon cancer. OK-CTL has proved to be
HLA-A2-restricted. Accordingly, tumor antigen proteins and HLA-A2-
15 restricted tumor antigen peptides may be newly found by using OK-

CTL. For details, see Example 8 below.

BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is further illustrated by the following
20 examples, but is not limited by these examples in any respect.

Reference 1

Establishment of Cytotoxic T Lymphocyte (CTL) Cell Line against

Esophageal Cancer Cell Line
According to the description of Nakao et al., Cancer Res.,

25 55:4248-4252 (1995), CTL against esophageal cancer cell line KE-4,

which belongs to squamous cell carcinomas when classified on the



second am no acid is phenyl al ani ne, tyrosine, nethionine, or 20 tryptophan,
and the ninth amno acid is phenyl al anine, |eucine, isoleuci n '_Iérqlﬁ(@g)phan
or nethionine. In the am no acid sequence shown in SEQ ID NO 9

second am no acid is phenyl al ani ne, tyrosine, nethionine, or tryptophan,

and the ninth amno acid is phenylal ani nel3 | euci ne, 25 i sol euci ne,
tryptophan, or nethionine. In the am no acid sequence shown in SEQ I D NO
60, the 2 8 FEB 2A13 69 second amino acid is |eucine, nethionine, valine,
I sol eucine, or glutam ne, and the ninth amno acid is valine, or |eucine.
In the amino acid sequence shown in SEQ ID NO 61, the second amno acid is

| euci ne, ”Etﬁé.él@'dfeuséi?é Wé@%@}ﬁ’cﬂt ed’fro?h?ie fa¢b1Gg the ninth

am no acid is vallne, elcl ne e am no sequence shown in SEQ

ID NO 62, tﬂih%n%ﬁﬁf&lé'aﬁﬁél@@oﬁﬁ'ﬁhﬁléni Higrhed, Km@renaaaalﬂy@d i Ehe

i sol euci ne, or glutam ne, and the ninth amno acid |s valine, Ieu0| ne.

In the am nqoﬂ@hﬂng&;(xlgﬁﬂﬁﬁeﬁfwvm$6pﬂf@éﬂéd)@er%ll lihes k(E-&e&ﬁ&(kEm no acid

is leucine, nmethionine, valine, isoleucine, or glutamne, and the ninth
ami no acid i4C¥hlhae been ldepoisited dtTheNatiomal lastituse o Bioscishewaridy SEQ

ID NO 64, the second amno acid is |eucine, nethionine, valine,

i sol éici ne, HnmanTechnelogin(l-1kd Higashidisukubaj tharakiplapan) andeguci ne.

15 I NDUSTRI AL APPLI CABILITY According to the present invention, a novel

tumor ant i gdiiternational Deposition Nos. FERM BP-5955 and FERM BP-5954,
respectively, both on May 23, 1997. Further, typing of HLA class I
molecules of KE-4 was conducted according to the above-mentioned
description of Nakao et al., to find that they are HLA-A2402, -A2601, -

10 B54, -B60, -Cwl, and -Cwa3.

Reference 2

Preparation of HLA-A2402 cDNA

According to the description of Nakao et al., Cancer Res., 55:
4248-4252 (1995), a recombinant plasmid was prepared from KE-4 by
15 incorporating cDNA for HLA-A2402 (Genbank Accession No.M64740)
into an expression vector pCR3 (INVITROGEN).
Reference 3

Preparation of cDNA Library derived from KE-4

Poly (A)* mRNA was prepared from KE-4 by isolation of total

20 RNA fraction and purification on oligo (dT) column using mRNA
Purification system (Pharmacia Biotech) according to the
manufacturer's protocol. cDNAs having Not I adapter and Sca I
adapter linked to each terminus were prepared from the mRNAs using
SuperScript Plasmid System (GIBCO BRL) according to the

25 manufacturer's protocol, and then ligated into the restriction sites Not I
and Sall of an expression vector, plasmid pSV-SPORT1 (GIBCO BRL),

to yield recombinant plasmids. The recombinant plasmids were



protein and gene therefor, tunor antigen peptides derived fromsaid tunor
antigen protein, and derivatives thereof, as well as nedicanents, 20
prophyl actics, or diagnostics for tunors using such tunor antigen protein,
gene, tunor antigen peptides, or derivatives thereof in viyg pggigmgvitro,
can be provided. 2 8 F EB 2003 70 CLA4ME 1. A pharnmaceutical conposition
for treating or preventing 5 tunors, which conprises as an active

i ngredient, a DNA of any one of (a) to (b), or the protein of (c): (a) a
substantially isolated DNA encoding a protein consisting of an am no acid
sequence shown in SEQ ID NO 1, (b) a substantially isolated DNA consisting

f b : bk ; | ARt .
ﬁyb?i d?igssfig%l ung%?c‘gns%ﬁrgﬁlﬂé)?gl&c%ﬁdlﬁ}??n%rw e l?ﬁgfhgl%g otein
produced an%l@éﬁi@gﬁﬁésbﬁl tleaePUiser (B Wiid 128 lcofdY88n 'dfSES %gv éﬁﬂg&jﬁg

antigen peptides that are capable of binding to an HLA antigen a

recogni zed Ih5HyVeyTeanaxiorman teniphe syl tHe recoriblisdrnpladinhiis BAH et
tunmor antigen protein that is encoded by the DNA of any one of (a) to (b).

2. A subst arihtaddycedweat sdldotedin 4B ingediua (i Velbatt@tryston, 05REpéaste
fragment derived fromthe protein consisting of an am no acid sequence
showb i n SE@XtrRANDOLS%aNaGlhpH7.3) captdihing anpiciling(S0opugfmblLA anti gen and
bei ng recogni zed by cytotoxic T |ynphocytes, or a derivative thereof having
the functionally equival ent properties. 3. The tunor antigen peptide of
claim2 wherein the HLA 25 antigen is HLA-A24 or HLA-A2, or a derivative

t her eof haviEPbam@ée fluncti onal | y equival ent properties. 4. The tunor antigen

peptide of Cécarleg]n:l’%r’l %i\lcob/ef%{}'%érs ntigen Protein Gene

The recombinant plasmid DNAs were recovered as follows, from

10 pools of about 100 transformants described in Reference 3. A hundred
transformants were introduced and cultured in each well of 96-well U-
bottomed microplate containing LB medium plus ampicillin (50
pg/ml). Part of the culture was then transferred to another 96-well U-
bottomed microplate containing 0.25 ml of TYGPN medium per well

15 (F.M. Ausubel et al., Current Protocols in Molecular Biology, John Wiley
& Sons, Inc.), and cultured at 37°C for 48 hours. The remaining
cultures in LB medium on the microplate were stored in frozen.
Preparation of recombinant plasmid DNAs from transformants cultured
in TYGPN medium was achieved in the microplate by the alkaline lysis

20 method (F.M. Ausubel et al., Current Protocols in Molecular Biology,
John Wiley & Sons, Inc.). The recombinant plasmid DNAs recovered
by isopropanol precipitation were suspended in 50 pl of 10 mM Tris, 1
mM EDTA, pH 7.4, containing 20 ng/m! RNase.

The recombinant plasmid for KE-4 cDNA and the recombinant

25 plasmid for HLA-A2402 cDNA were doubly transfected into fibroblast
cell line VA-13 cells (RIKEN CELL BANK, The Institute of Physical and
Chemical Research; Ann. Med. Exp. Biol. Fenn., 44:242-254, 1966)



sequence selected fromall or part of an am no acid sequence shown in -any
one of SEQ ID NGs: 3-52, or a derivative thereof having the 30 functionally
equi val ent properties. 5. The tunor antigen peptide of claing4, FE®i2dA
conprises a 71 2 B FEB 2003 sequence selected fromall or part of an

am no acid sequence shown in any one of £FQ ID NGs: 3-9 and 25-29, or a
derivative thereof having the functionally equivalent properties. 6. The
tumor antigen peptide derivative of claim4, which 5 conprises a sequence
selected fromall or part of an am no acid sequence wherein the am no acid
residue at position 2 and/or the Ctermnus in the am no acid sequence

shown in an §£%}I : ' St ] acid
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substituted by another amho acid residue. 8. The tumor antigen” peptide
derivative BCS: aigirfy Ligtfettia reagemnt (SESCO BRUYCAGD SEDBSLSH diialRtatd or
part of an am no acid sequence wherein the am no acid residue at position 2
i n tBe am n@0ad chrssigtingad 25 aiwf the zagomibénant PEGMR] Fs KE342:DNa
substituted by tyrosi ne, phenylal ani ne, nethionine, or tryptophan, and/or
the ami no acorrespsindinrg 40 abea1tGQ@ transformantapd il hg) phtrgy | al ani ne,
20 leucine, isoleucine, tryptophan, or methionine. 9. The tunor antigen
pepti de der réeambinant plasmidsfoniLArAZEABrGIANS desasifrdhile Raferanaed2f r om all

or part of an am.ng acid seguence wherein the am no acid residue at

position 2 RRAt$ra 1l pboadi Ip-deldudiuted kingfectingispgsnt was agdedfoN@B: 25- 52
s substituyed 25 by | eclng. TRt eN e el e, 1 foleyeine or gl utani ne,
10 prepared in duplicate. After 5 hours, the transfectants was added with
200 pl of culture medium containing 10% FCS, and further incubated
at 37 °C for 72 hours. After removing the culture medium, 10,000 KE-
4CTL cells were added to each well, and cultured at 37°C for 24 hours
in 100 pl of culture medium containing 10% FCS and 25 U/ml IL-2.

15 The culture medium was recovered, and the amount of IFN-y in the
culture was measured by ELISA as described below.

Specifically, an anti-human IFN-y mouse monoclonal antibody
was adsorbed on wells of 96-well microplate as a solid-phased antibody,
and after blocking non-specific bindings with bovine serum albumin,

20 the antibody was allowed to bind to IFN-y in the above-described
sample, Anti-human IFN-y rabbit polyclonal antibody as a detection
antibody was then allowed to bind, and after binding to an anti-rabbit
immunoglobulin goat antibody labeled with alkaline phosphatase,
para-nitrophenyl phosphate was reacted as a chromogenic substrate.

25 After quenching the reaction by adding an equal volume of 1N NaOH,

absorbance at 405 nm was measured. The absorbance was compared

with that obtained with standard IFN-y to determine the amount of



amno acid residue at the CGtermnus is substituted by valine or |eucine.
10. The tunor antigen peptide derivative of claim7, which égﬂggbs%@ a
sequence selected fromall or part of the am no acid 30 seqie shown in
any one of SEQ ID NGs: 53-64. 11. A pharnaceutical conposition for treating
or preventing 2 ~ ~Eg 200 72 tunors, whgch conprises as an active

i ngredient at |east one of substances selected fromthe tunor antigen
pepti des and derivatives thereof according to any one of clains 2 to 10.
12. A reconbinant DNA conprising at | east one of DNAs that 5 encode the
tunmor antigen peptides or derivatives thereof according to any one of
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presented on the antigen-presenting cell of claim116 or 17.

15 single KE-4 cDNA recombinant plasmid clone was selected and named
clone 13. Additional analysis revealed that clone 13 was incorporated
with about 1.2 kb cDNA. Furthermore, similar procedures were
repeated with clone 13 to determine the amount of IFN-y produced by

KE-4CTL according to a similar method to that described above. The

20 results are shown in Table 2.
Table 2
Amount of IFN-y
Target cell produced by KE-4CTL (pg/ml)
VA-13 + HLA-A2402 326
VA-13 + HLA-A2402 + clone 13 775

When compared to VA-13 transfected with only HLA-A2402,
KE-4CTL reacted more strongly to VA-13 doubly transfected with HLA-
25 A2402 and clone 13, and produced more IFN-y. This result indicated



21. A pharmaceutical conposition for treating tunors, which conprises-as an
active ingredient the cytotoxic T Iynphocyte of claim10 19 or 20. 22. A
di agnostic agent for tunors, which conprises the tunor anti gen pegtiﬁl
derivative thereof according to any one of clains 2 to 10, or 2 & 0u
reconbi nant pol ypeptide of claim 13. 23. 4@ytotoxic T |ynphocyte OK-CTL, of
whi ch the deposit 15 nunmber is FERM BP-6818. 24. A nethod for identifying
tumor antigen proteins or tunor antigen peptides, which conprises using
OK- CTL of claim 23.
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10
was selected, and named clone K. VA-13 Cells were then doubly

transfected with the recombinant plasmid clone K incorporating cDNA
5 for the tumor antigen protein gene and another recombinant plasmid
containing cDNA for HLA-A2402 as described above, and the cells were
used as target cells. The amount of IFN-y produced by the reaction of
KE-4CTL was determined according to the method as described

above. The results are shown in Table 3.

020% ()-'h 0% ()2 0% L FSAIPIE kb EV A PR ds 194G O+ 10

10 Table 3
Amount of IFN-y
Target cell produced by KE-4CTL (pg/ml)
VA-13 + HLA-A2403 342
VA-13 + HLA-A2402 + clone K 627

When compared to VA-13 transfected with only HLA-A2402,
KE-4CTL reacted more strongly to VA-13 doubly transfected with HLA-
A2402 and clone K, and produced more IFN-y. This result indicated
that the protein encoded by clone K is a tumor antigen protein. The
15 tumor antigen protein encoded by clone K is named SART-3 (squamous

cell carcinoma antigens recognized by T cells - 3).

Example 3

Determination of Base Sequence of Tumor Antigen Protein Gene

20 The base sequence of the DNA of tumor antigen protein SART-3
as obtained in Example 3 was determined using DyeDeoxy Terminator
Cycle Sequencing kit (Perkin-Elmer). The base sequence thus
determined is shown in SEQ ID NO: 2. The full-length of the cDNA

was 3798 base pairs. Amino acid sequence (963 amino acids) encoded
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. b. dEUV7! Y@sequences using GenBank data base revealed that the base sequence of
tumor antigen protein SART-3 has a novel base sequence that is
5 different from gene KIAAO156 registered at GenBank under Accession
No. D63879 in terms of a single base (at position 108 of KIAA0156),

which function has not been demonstrated.

Example 4
10 Selection of Candidate Peptides
There are certain rules (motifs) in the sequences of antigen
peptides that should be bound and presented by HLA antigens.
Regarding the motif for HLA-A24, it is known that in the sequence of
peptides consisting of 8 to 11 amino acids, the amino acid at position 2
15 is tyrosine, phenylalanine, methionine, or tryptophan, and the amino
acid at the C-terminus is phenylalanine, tryptophan, leucine, isoleucine,
or methionine (Immunogenetics, 41:178, 1995; J. Immunol., 152:3913,
1994; J. Immunol., 155:4307, 1994). According to the motifs, peptide
portions consisting of 8 to 11 peptides having the above motifs were
20 selected from the amino acid sequence of tumor antigen protein SART-
3 shown in SEQ ID NO: 1. Those examples of the selected peptides are
shown in SEQ ID NOs: 3-24. These peptides were synthesized at
Biologica Co. by the Fmoc method.
Then, 1.8x10* VA-13 cells were transfected with a recombinant
25 plasmid of HLA-A2402 cDNA by the Lipofectin method to express HLA-
A2402 according to the literature (J. Exp. Med., 187:277, 1998). To
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KE-4CTLs for 18 hours, and the amount of IFN-y produced by KE-4CTL

5 in the culture supernatant was determined by the ELISA method. The
results of this determination are shown in Table 4, which performed on
seven peptides, that is, a peptide “109-118” comprising the sequence
from position 109 to position 118 (SEQ ID NO: 3), a peptide “172-181"
comprising the sequence from position 172 to position 181 (SEQ ID

10 NO: 4), a peptide “284-292” comprising the sequence from position 284
to position 292 (SEQ ID NO: 5), a peptide “315-323” comprising the
sequence from position 315 to position 323 (SEQ ID NO: 6), a peptide
“416-425” comprising the sequence from position 416 to position 425
(SEQ ID NO: 7), a peptide “426-434” comprising the sequence from

15 position 426 to position 434 (SEQ ID NO: 8), and a peptide “448-456”
comprising the sequence from position 448 to position 456 (SEQ ID

NO: 9), in the amino acid sequence of tumor antigen protein SART-3.

Table 4
Peptides IEN-y in the supernatant (pg/ml)
20 “109-118” 928
“172-1817 830
“284-292” 794
“315-323” 880
“416-425" 731
25 “426-434" 833

“448-456 754
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When compared to cells pulsed with no peptide, KE-4CTLs
reacted more strongly to cells pulsed with the peptides, and produced
more IFN-y. This result indicated that the seven peptides function as

5 tumor antigen peptides.

Example 5

Svynthesis of Tumor Antigen Peptides

The seven peptides described above were synthesized by the
10 solid phase method as shown below,

(1) Synthesis of SART-3 “109-118” Val-Tyr-Asp-Tyr-Asn-Cys-His-Val-

Asp-Leu (SEQ ID NO: 3)

Fmoc-Leu-Alko Resin (0.55 mmol/g, 100-200 mesh) was used
as a resin. Using 100 mg of this resin, the synthesis was started
15 according to Schedule 1 described below to couple the following
residues in order: Fmoc-Asp(OtBu)-OH, Fmoc-Val-OH, Fmoc-His(Boc)-
OH, Fmoc-Cys(Trt)-OH, Fmoc-Asn-OH, Fmoc-Tyr(tBu)-OH, Fmoc-
Asp(OtBu)-OH, Fmoc-Tyr(tBu)-OH, and Fmoc-Val-OH. After the
coupling, the procedures were conducted up to Step 3 of Schedule 1 to
20 obtain a peptide resin.

To this peptide resin, 2 ml of Reagent K (the solution of 5%
phenol, 5% thioanisole, 5% H,0, and 2.5% ethanedithiol in TFA) was
added and the mixture was allowed to react for 2.5 hours at room
temperature. While cooling with ice, 10 ml of diethyl ether was added

25 to the reaction, the mixture was stirred for 10 minutes, filtered, and

washed with 10 ml of diethyl ether. To the filter cake, 10 ml of
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aqueous acetic acid. After lyophilizing the filtrate and the wash, the
crude peptide obtained was dissolved in aqueous acetic acid, and

5 injected into a reverse phase packing material, YMC-PACK ODS-A
column (30 ¢ x 250 mm) that had been pre-equilibrated with 0.1%
aqueous TFA. The column was washed with 0.1% aqueous TFA, and
elution at a flow rate of 7 ml/min was then conducted, while increasing
the concentration of acetonitrile up to 25% over 180 minutes. The

10 eluate was monitored by A 220 nm. The fractions containing the
desired product were combined together and lyophilized to obtain 31.0
mg of Val-Tyr-Asp-Tyr-Asn-Cys-His-Val-Asp-Leu.
The peptide obtained, Val-Tyr-Asp-Tyr-Asn-Cys-His-Val-Asp-
Leu, had a retention time of 19.3 minutes in an analysis using a
15 reverse phase packing material, YMC-PACK ODS-AM column (4.6 ¢ x
250 mm) eluted with a linear gradient of acetonitrile concentration from
16 to 46% containing 0.1% TFA, and the results of amino acid analysis
(Cys being not detected) and mass spectrometry of the product were
consistent with the theoretical values.
20 Amino Acid Analysis
Hydrolysis: 1% phenol/6N aqueous hydrochloric acid, 110°C, 8 hours;
Analysis method: the ninhydrin method;
* Reference amino acid; Theoretical values are indicated in
parentheses:
25 Asx: 2.77 (3)
Val: 1.70 (2)
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Table 5
Schedule 1
Steps Duration (min) x the number of treatments
1. (washing) DMF 1.2 ml 1x2
10 2. (deprotection) 50% piperidine/ DMF 12x 1
3. (washing) DMF 1.2 ml 1x7

4, (coupling) each amino-protected amino

acid (5 equivalents)/NMP solution 0.9 ml,

DIC (5 equivalents)/NMP solution 0.3 ml 30x1
15 5. (washing) DMF 1.2 ml 1x2

6. (coupling) each amino-protected amino

acid (5 equivalents)/NMP solution 0.9 ml,

DIC (5 equivalents)/NMP solution 0.3 ml 30x1

7. (washing) DMF 1.2 ml 1x4

20
(2) Synthesis of SART-3 “172-181” Leu-Phe-Glu-Lys-Ala-Val-Lys-Asp-

Tyr-Ile (SEQ ID NO: 4)

According to a similar manner to that described in above (1),
using 100 mg of Fmoc-lle-Alko Resin (0.41mmol/g, 100-200mesh),
25 Fmoc-Tyr(tBu)-OH, Fmoc-Asp(OtBu)-OH, Fmoc-Lys(Boc)-OH, Fmoc-
Val-OH, Fmoc-Ala-OH, Fmoc-Lys(Boc)-OH, Fmoc-Glu(OtBu)-OH, Fmoc-
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Phe-OH, and Fmoc-Leu-OH were coupled in order, and the product was

then deprotected. The crude peptide obtained was dissolved in

aqueous acetic acid and injected into a reverse phase packing material

YMC-PACK ODS-A column (30 ¢ x 250 mm) that has been pre-

5 equilibrated with 0.1% aqueous TFA. The column was washed with

0.1% aqueous TFA, and the elution at a flow rate of 7 ml/min was then

conducted, while increasing the concentration of acetonitrile up to 30%

over 300 minutes. The eluate was monitored by A 220 nm. The

fractions containing the desired product were combined together and

10 lyophilized to obtain 66.3 mg of Leu-Phe-Glu-Lys-Ala-Val-Lys-Asp-Tyr-

Ile.

The peptide obtained, Leu-Phe-Glu-Lys-Ala-Val-Lys-Asp-Tyr-lle,

had a retention time of 23.8 minutes in an analysis using a reverse

phase packing material YMC-PACK ODS-AM column (4.6 ¢ x 250 mm)

15 eluted with a linear gradient of acetonitrile concentration from 12 to

42% containing 0.1% TFA, and the results of amino acid analysis and

mass spectrometry of the product were consistent with the theoretical

values.

Amino Acid Analysis

20 Hydrolysis: 1% phenol/6N aqueous hydrochloric acid, 110°C, 12 hours;

Analysis method: the ninhydrin method,

* Reference amino acid; Theoretical values are indicated in

parentheses:
Asx: 0.94 (1)
25 Glx: 1.03 (1)
Ala: 1.00 (1)
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val: 0.88 (1)

Ile: 0.92 (1)
*Leu: 1.00 (1)
Tyr: 0.96 (1)
5 Phe: 0.97 (1)
Lys: 1.45 (2)
Mass spectrum (FAB):
[M+H]*: 1225

10 (3) Synthesis of SART-3 “284-292” Asn-Tyr-Asn-Lys-Ala-Leu-Gln-Gln-

Leu (SEQ ID NO: 5)

According to a similar manner to that described in above (1),
using 100 mg of Fmoc-Leu-Alko Resin, Fmoc-Gln-OH, Fmoc-GIn-OH,
Fmoc-Leu-OH, Fmoc-Ala-OH, Fmoc-Lys(Boc)-OH, Fmoc-Asn-OH, Fmoc-

15 Tyr(tBu)-OH, and Fmoc-Asn-OH were coupled in order, and the product
was then deprotected. The crude peptide obtained was dissolved in
aqueous acetic acid and injected into a reverse phase packing material
YMC-PACK ODS-A column (30 ¢ x 250 mm) that has been pre-
equilibrated with 0.1% aqueous TFA. The column was washed with

20 0.1% aqueous TFA, and the elution at a flow rate of 7 ml/min was then
conducted, while increasing the concentration of acetonitrile up to 30%
over 300 minutes. The eluate was monitored by A 220 nm. The
fractions containing the desired product were combined together and
lyophilized to obtain 25.0 mg of Asn-Tyr-Asn-Lys-Ala-Leu-Gln-Gln-

25 Leu.

The peptide obtained, Asn-Tyr-Asn-Lys-Ala-Leu-Gln-GIn-Leu,
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eluted with a linear gradient of acetonitrile concentration from 12 to

42% containing 0.1% TFA, and the results of amino acid analysis and
5 mass spectrometry of the product were consistent with the theoretical
values.
Amino Acid Analysis
Hydrolysis: 1% phenol/6N aqueous hydrochloric acid, 110°C, 12 hours;
Analysis method: the ninhydrin method,;
10 * Reference amino acid; Theoretical values are indicated in
parentheses:
Asx: 1.87 (2)
Glx: 2.03 (2)
Ala: 0.98 (1)
15 *Leu: 2.00 (2)
Tyr: 0.99 (1)
Lys: 0.97 (1)
Mass spectrum (FAB):

[M+H]": 1091
20
(4) Synthesis of SART-3 “315-323” Ala-Tyr-lle-Asp-Phe-Glu-Met-Lys-Ile
(SEQ ID NO: 6)
According to a similar manner to that described in above (1),
using 100 mg of Fmoc-Ile-Alko Resin (0.62mmol/g, 100-200mesh),
25 Fmoc-Lys(Boc)-OH, Fmoc-Met-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Phe-OH,

Fmoc-Asp(OtBu)-OH, Fmoc-Ile-OH, Fmoc-Tyr(tBu)-OH, and Fmoc-Ala-
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10ePeP! q0 %dPP@Percodupled in order, and the product was then deprotected. The
crude peptide obtained was dissolved in aqueous acetic acid and
injected into a reverse phase packing material YMC-PACK ODS-A
column (30 ¢ x 250 mm) that has been pre-equilibrated with 0.1%

5 aqueous TFA. The column was washed with 0.1% aqueous TFA, and

the elution at a flow rate of 7 ml/min was then conducted, while
increasing the concentration of acetonitrile up to 40% over 180
minutes. The eluate was monitored by A 220 nm. The fractions
containing the desired product were combined together and lyophilized

10 to obtain 15.4 mg of Ala-Tyr-Ile-Asp-Phe-Glu-Met-Lys-Ile.

The peptide obtained, Ala-Tyr-Ile-Asp-Phe-Glu-Met-Lys-Ile, had
a retention time of 19.6 minutes in an analysis using a reverse phase
packing material YMC-PACK ODS-AM column (4.6 ¢ x 250 mm) eluted
with a linear gradient of acetonitrile concentration from 21 to 51%

15 containing 0.1% TFA, and the results of amino acid analysis (Met being
not detected) and mass spectrometry of the product were consistent
with the theoretical values.

Amino Acid Analysis
Hydrolysis: 1% phenol/6N aqueous hydrochloric acid, 110°C, 12 hours;
20 Analysis method: the ninhydrin method;

* Reference amino acid; Theoretical values are indicated in

parentheses:
Asx: 0.91 (1)
Glx: 1.06 (1)
25 Ala: 1.06 (1)

lle: 1.69 (2)
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Tyr: 0.81 (1)
*Phe: 1.00 (1)
Lys: 0.87 (1)

Mass spectrum (FAB}):
5 [M+H]": 1130

(5) Synthesis of SART-3 “416-425” Asp-Tyr-Val-Glu-lle-Trp-Gin-Ala-

Tyr-Leu (SEQ ID NO: 7)

According to a similar manner to that described in above (1),
10 using 100 mg of Fmoc-Leu-Alko Resin, Fmoc-Tyr(tBu)-OH, Fmoc-Ala-
OH, Fmoc-GIn-OH, Fmoc-Trp(Boc)-OH, Fmoc-Ile-OH, Fmoc-Glu(OtBu)-
OH, Fmoc-Val-OH, Fmoc-Tyr(tBu)-OH, and Fmoc-Asp(OtBu)-OH were
coupled in order, and the product was then deprotected. The crude
peptide obtained was dissolved in aqueous acetic acid and injected into
15 a reverse phase packing material YMC-PACK ODS-A column (30 ¢ x
250 mm) that has been pre-equilibrated with 0.1% aqueous TFA. The
column was washed with 0.1% aqueous TFA, and the elution at a flow
rate of 7 ml/min was then conducted, while increasing the
concentration of acetonitrile up to 35% over 180 minutes. The eluate
20 was monitored by A 220 nm. The fractions containing the desired
product were combined together and lyophilized to obtain 18.9 mg of
Asp-Tyr-Val-Glu-Ille-Trp-Gln-Ala-Tyr-Leu.
The peptide obtained, Asp-Tyr-Val-Glu-lle-Trp-Gln-Ala-Tyr-Leu,
had a retention time of 20.5 minutes in an analysis using a reverse
25 phase packing material YMC-PACK ODS-AM column (4.6 ¢ x 250 mm)

eluted with a linear gradient of acetonitrile concentration from 25 to
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being not detected) and mass spectrometry of the product were
consistent with the theoretical values.
Amino Acid Analysis
5 Hydrolysis: 1% phenol/6N aqueous hydrochloric acid, 110°C, 10 hours;
Analysis method: the ninhydrin method,;
* Reference amino acid; Theoretical values are indicated in
parentheses:
Asx: 1.00 (1)
10 Glx: 2.09 (2)
Ala: 1.04 (1)
Val: 0.89 (1)
Ile: 0.86 (1)
*Leu: 1.00 (1)
15 Tyr: 1.95 (2)
Mass spectrum (FAB):

[M+H]*: 1300

(6) Synthesis of SART-3 “426-434” Asp-Tyr-Leu-Arg-Arg-Arg-Val-Asp-

20 Phe (SEQ ID NO:. 8)

According to a similar manner to that described in above (1),
using 100 mg of Fmoc-Phe-Alko Resin (0.72mmol/g, 100-200mesh),
Fmoc-Asp(OtBu)-OH, Fmoc-Val-OH, Fmoc-Arg(Pmc)-OH, Fmoc-
Arg(Pmc)-OH, Fmoc-Arg(Pmc)-OH, Fmoc-Leu-OH, Fmoc-Tyr(tBu)-OH,

25 and Fmoc-Asp(OtBu)-OH were coupled in order, and the product was

then deprotected. The crude peptide obtained was dissolved in
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aqueous acetic acid and injected into a reverse phase packing material
YMC-PACK ODS-A column (30 ¢ x 250 mm) that has been pre-
equilibrated with 0.1% aqueous TFA. The column was washed with
0.1% aqueous TFA, and the elution at a flow rate of 7 ml/min was then
5 conducted, while increasing the concentration of acetonitrile up to 25%
over 240 minutes. The eluate was monitored by A 220 nm. The
fractions containing the desired product were combined together and
lyophilized to obtain 34.0 mg of Asp-Tyr-Leu-Arg-Arg-Arg-Val-Asp-
Phe.
10 The peptide obtained, Asp-Tyr-Leu-Arg-Arg-Arg-Val-Asp-Phe,
had a retention time of 20.1 minutes in an analysis using a reverse
phase packing material YMC-PACK ODS-AM column (4.6 ¢ x 250 mm)
eluted with a linear gradient of acetonitrile concentration from 12 to
42% containing 0.1% TFA, and the results of amino acid analysis and
15 mass spectrometry of the product were consistent with the theoretical
values.
Amino Acid Analysis
Hydrolysis: 1% phenol/6N aqueous hydrochloric acid, 110°C, 12 hours;

Analysis method: the ninhydrin method;

20 * Reference amino acid; Theoretical values are indicated in
parentheses:
Asx: 1.90 (2)
Val: 0.95 (1)
*Leu: 1.00 (1)
25 Tyr: 1.00 (1)

Phe: 0.99 (1)
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Mass spectrum (FAB):
[M+H]*: 1239

5 (7) Synthesis of SART-3 “448-456” Ala-Phe-Thr-Arg-Ala-Leu-Glu-Tyr-
Leu (SEQ ID NO: 9)

According to a similar manner to that described in above (1),

using 100 mg of Fmoc-Leu-Alko Resin, Fmoc-Tyr(tBu)-OH, Fmoc-
Glu(OtBu)-OH, Fmoc-Leu-OH, Fmoc-Ala-OH, Fmoc-Arg(Pmc)-OH,

10 Fmoc-Thr(tBu)-OH, Fmoc-Phe-OH, and Fmoc-Ala-OH were coupled in
order, and the product was then deprotected. The crude peptide
obtained was dissolved in aqueous acetic acid and injected into a
reverse phase packing material YMC-PACK ODS-A column (30 ¢ x 250
mm) that has been pre-equilibrated with 0.1% aqueous TFA. The

15 column was washed with 0.1% aqueous TFA, and the elution at a flow
rate of 7 ml/min was then conducted, while increasing the
concentration of acetonitrile up to 30% over 240 minutes. The eluate
was monitored by A 220 nm. The fractions containing the desired
product were combined together and lyophilized to obtain 22.8 mg of

20 Ala-Phe-Thr-Arg-Ala-Leu-Glu-Tyr-Leu.

The peptide obtained, Ala-Phe-Thr-Arg-Ala-Leu-Glu-Tyr-Leu,

had a retention time of 18.1 minutes in an analysis using a reverse
phase packing material YMC-PACK ODS-AM column (4.6 ¢ x 250 mm)
eluted with a linear gradient of acetonitrile concentration from 20 to

25 50% containing 0.1% TFA, and the results of amino acid analysis and

mass spectrometry of the product were consistent with the theoretical
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values.
Amino Acid Analysis
Hydrolysis: 1% phenol/6N aqueous hydrochloric acid, 110°C, 12 hours;
Analysis method: the ninhydrin method,;
5 * Reference amino acid; Theoretical values are indicated in
parentheses:
Thr: 0.91 (1)
Glx: 1.03 (1)
Ala: 191 (2)
10 *Leu: 2.00 (2)
Tyr: 1.00 (1)
Phe: 0.97 (1)
Arg: 0.97 (1)
Mass spectrum (FAB):
15 [M+H]*: 1083

Example 6
CTL induction from Peripheral Blood Lymphocytes by Tumor Antigen
Peptides and Derivatives thereof

20 The peptides “109-118” (SEQ ID NO: 3) and “315-323” (SEQ ID

NO: 6) synthesized as shown in Example 5 were investigated for their
ability to induce antigen-specific CTLs from peripheral blood
lymphocytes.
Using the Ficoll method, lymphocytes were separated from
25 peripheral blood of healthy donors who were heterozygous for A24 in
the HLA-A locus (referred to as HD1 and HD2, respectively). The
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lymphocytes were placed into wells of a 24-well plate at 2x10° cells/well,
and cultured in the lymphocyte medium. The above tumor antigen
peptides were added to the culture medium at 10 pM to stimulate the
peripheral blood lymphocytes. After one week, the above tumor
5 antigen peptide was added to attain 10 uM together with about 2x10°

cells of X-radiated (50 Gy) peripheral blood lymphocytes for the second
stimulation. After additional one week, the third stimulation was
conducted in a similar manner. Cultured lymphocytes were harvested
one week after the third stimulation. Using as target cells (1x10* cells)

10 MT-2, which is an HLA-A2402-positive leukemia T cell line expressing
SART-3, and RPMI8402, which is an HLA-A2402-negative leukemia T
cell line expressing SART-3, the amount of IFN-y in the culture medium
produced by the above lymphocytes (8x10*cells) in response to the
target cells was measured in accordance with a similar ELISA method

15 to that in Example 1. The results are shown in Table 6.
Table 6

IFN-y in Supernatant (pg/ml)

HD1 HD2
Antigen Peptides MT-2 RPMI8402 MT-2 RPMI8402
20 “109-118” 1771 159 2078 28
“315-323" 2041 26 974 40
None 552 154 413 69

Peripheral blood lymphocytes stimulated with “109-118” and
“315-323” peptides reacted to MT-2 (HLA-A24-positive) but not to
25 RPMI8402 (HLA-A24-negative), indicating that CTLs specific for tumor

antigen peptide were induced in a HLA-A24-restricted manner.
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cells (ATCC No. CRL1651) or VA-13 cells (RIKEN CELL BANK, The
Institute of Physical and Chemical Research) into which an expression
plasmid for HLA-A24 c¢DNA has been introduced and which have been

5 pulsed with the above peptides, instead of MT-2 used in the present
experiment (J. Exp. Med., 187:277, 1998).

Example 7
Establishment of Cytotoxic T Lymphocytes (CTLs) Cell Line from

10 Tumor-Infiltrating Lymphocytes (TILs) derived from Colon Cancer

TILs from a surgical sample taken from a patient with sigmoid

colon cancer (HLA-A0207-positive) were cultured on 24-well plate in a
culture medium consisting of 45% RPMI, 45% AIM-V (GIBCO BRL), and
10% FCS supplemented with 100 U/ml interleukin-2 and 0.1 mM

15 NEAA (GIBCO BRL) (hereinafter referred to as lymphocyte medium).
During the first two days of the cultivation, an anti-CD3 antibody NU-
T3 (Nichirei Corporation) was added to the culture medium at 1
ug/ml. The cultivation was continued for more than 30 days, and a
CTL line that is restricted to HLA-A2 was established, the CTL line

20 being named OK-CTL. OK-CTL was deposited at The National Institute
of Bioscience and Human Technology, Agency of Industrial Science and
Technology (1-1-3 Higashi, Tsukuba, Ibaraki, Japan) (designation of
microorganism: OK-CTL; deposition date: August 3, 1999; deposit
number: FERM BP-6818).

25 According to the description in Nakao et al., Cancer Res.,

55:4248-4252 (1995), recombinant plasmids were prepared from
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(GenBank Accession No. M84379) was incorporated into an expression
vector pCR3 (INVITROGEN). Using, as target cells, transfectants that
had been prepared by doubly transfecting a cell line derived from

5 African green monkey kidney, COS-7 (ATCC No. CRL1651) (1x10* cells)
with recombinant plasmid clone K incorporated with the SART-3 gene
cDNA, and with a recombinant plasmid incorporated with HLA-A0201
cDNA using a Lipofectin method similar to in Example 1, the amount of
IFN-y produced by 5x10* OK-CTLs in response to the target cells was

10 measured by ELISA. As control groups, a non-treatment group

wherein no plasmid was transfected, and a group wherein recombinant
plasmid clone K and the recombinant plasmid incorporated with HLA-
A2402 cDNA were doubly transfected were designed. The result is

shown in Table 7.

15 Table 7
Target cells Amount of IFN-y Produced by OK-CTL (pg/ml)
COS-7 653
COS-7 + HLA-A0201 + K 2401
COS-7 + HLA-A2402 + K 600
20 OK-CTL reacted more strongly to the target cells doubly

transfected with recombinant plasmid clone K incorporated with SART-
3 gene cDNA and with the recombinant plasmid incorporated with
HLA-A0201 cDNA, and produced more IFN-y, compared to other target
cell groups. This result indicates that the antigen peptides of tumor
25 antigen protein SART-3 is presented on HLA-A0201, and OK-CTL
recognizes it, suggesting that SART-3 contains HLA-A2-restricted



1099D& () -syl09d& ()- $L10%T& ()- 555(6:6>6"6aBSH= 1 1!v

10109%0& ()-!1090& ()-s10%& ()-!3 28 FEB 2003
1099 T& ()-10%& ()-, mMO%I& ()-"6667 777dESH= 1 1!v

10F+109%0& ()-S)%0%& ()- s'10%0& ()-% 1090& ()- # 1090& () -

1'1099& ()-77!8a8c9d9e9f 9s9xnbC 1 1!v 10"A0%& ()- 10T, 10T,

10T, 4: 1 109, & () -29409%& ()- 010%& ()- ,710%& ()-s9vIx:, ; 6;Y; a<z[9nbC 1
11 YFOO0%& () -10%& () -!cl0%H& ()-!-FY 3940%0& ()-s!FY

3%40% : & ()-s yl0%& () -a<<<=>>u?v?}"<.C 10!v8

% 0% ()-6-10%0& ()-!1,)%0% ()-'1,)%0%& ()-,9"j!10%& ()-FYXd0%W& ()-v?w?
??2?@ AJEC 0/(100/@ -13Y
ROVERE () - 5%&9&*?&%&&% V
Example 8

Identification of HLA-A2-Restricted Tumor Antigen Peptides

5 On the basis of the amino acid sequence of tumor antigen
protein SART-3 shown in SEQ ID NO: 1, peptide sequences consisting
of nine or ten amino acid residues that were expected to be capable of
binding to HLA-A0201 were searched on internet using a software of
NIH BIMAS (http://bimas.dcrt.nih.gov/molbio/hla_bind/ ). Those

10 examples of the searched peptides are shown in SEQ ID NOs: 25-52.
These peptides were synthesized at Biologica Co. by the Fmoc
method.

Then, 1x10* T2 cells, T-B hybridoma cell line that is HLA-

A0201 positive and that lacks in an capability to present endogenous

15 peptides were pulsed with each of peptides expected to be capable of
binding to HLA-A0201 that had precedently synthesized at 10 uM over
two hours. The cells were then cultured with 6x10* OK-CTLs for 18
hours, and the amount of IFN-y produced by OK-CTL in the culture
supernatant was determined by ELISA. The results of this

20 determination are shown in Table 8, which performed on five peptides,
that is, a peptide “152-160” comprising the sequence from position 152
to position 160 (SEQ ID NO: 25), a peptide “249-257” comprising the
sequence from position 249 to position 257 (SEQ ID NO: 26), a peptide
“302-310” comprising the sequence from position 302 to position 310

25 (SEQ ID NO: 27), a peptide “309-317” comprising the sequence from
position 309 to position 317 (SEQ ID NO: 28}, and a peptide “386-394”
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5 Peptides IFN-y in the supernatant (pg/mli)*
“152-160 162
“249-257" 209
“302-310” 190
“309-317” 231
10 “386-394”" 122

*) The values are those subtracted by the amount of produced IFN-y by
T2 cells pulsed with no peptide.
KE-4CTLs reacted more strongly to cells pulsed with the
peptides, and produced more IFN-y, compared to cells pulsed with no
15 peptide. This result indicates that the five peptides function as HLA-
A2-restricted tumor antigen peptides.
Likewise, a similar experiment can be conducted using COS-7
cells (ATCC No. CRL1651) or VA-13 cells (RIKEN CELL BANK, The
Institute of Physical and Chemical Research) into which an expression
20 plasmid for HLA-A0201 cDNA has been introduced instead of the T2
cells as used in the present experiment (J. Exp. Med., 187:277, 1998).

SEQUENCE LISTING FREE TEXT
In the amino acid sequence shown in SEQ ID NO: 53, the
25 second amino acid is phenylalanine, tyrosine, methionine, or

tryptophan, and the tenth amino acid is phenylalanine, leucine,
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tryptophan, and the tenth amino acid is phenylalanine, leucine,
5 isoleucine, tryptophan, or methionine.

In the amino acid sequence shown in SEQ ID NO: 55, the
second amino acid is phenylalanine, tyrosine, methionine, or
tryptophan, and the ninth amino acid is phenylalanine, leucine,
isoleucine, tryptophan, or methionine.

10 In the amino acid sequence shown in SEQ ID NO: 56, the
second amino acid is phenylalanine, tyrosine, methionine, or
tryptophan, and the ninth amino acid is phenylalanine, leucine,
isoleucine, tryptophan, or methionine,

In the amino acid sequence shown in SEQ ID NO: 57, the

15 second amino acid is phenylalanine, tyrosine, methionine, or
tryptophan, and the tenth amino acid is phenylalanine, leucine,
isoleucine, tryptophan, or methionine.

In the amino acid sequence shown in SEQ ID NO: 58, the
second amino acid is phenylalanine, tyrosine, methionine, or

20 tryptophan, and the ninth amino acid is phenylalanine, leucine,
isoleucine, tryptophan, or methionine.

In the amino acid sequence shown in SEQ ID NO: 59, the
second amino acid is phenylalanine, tyrosine, methionine, or
tryptophan, and the ninth amino acid is phenylalanine, leucine,

25 isoleucine, tryptophan, or methionine.

In the amino acid sequence shown in SEQ ID NO: 60, the
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5 glutamine, and the ninth amino acid is valine, or leucine.
In the amino acid sequence shown in SEQ ID NO: 62, the
second amino acid is leucine, methionine, valine, isoleucine, or
glutamine, and the ninth amino acid is valine, or leucine.
In the amino acid sequence shown in SEQ ID NO: 63, the
10 second amino acid is leucine, methionine, valine, isoleucine, or
glutamine, and the ninth amino acid is valine, or leucine.
In the amino acid sequence shown in SEQ ID NO: 64, the

second amino acid is leucine, methionine, valine, isoleucine, or

glutamine, and the ninth amino acid is valine, or leucine.

15
INDUSTRIAL APPLICABILITY
According to the present invention, a novel tumor antigen
protein and gene therefor, tumor antigen peptides derived from said
tumor antigen protein, and derivatives thereof, as well as medicaments,
20 prophylactics, or diagnostics for tumors using such tumor antigen

protein, gene, tumor antigen peptides, or derivatives thereof in vivo or

in vitro, can be provided.
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sas1owsel O -{{(P HE L bstintialy isofated DNA enlcoding a protein consiSting
of an amino acid sequence shown in SEQ ID NO:1,
(b) a substantially isolated DNA consisting of a base sequence
10 shown in SEQ ID NO:2, or a DNA variant that hybridizes to
the DNA under a stringent condition, provided that a
protein produced and expressed by the DNA or the DNA
variant gives rise to tumor antigen peptides that are
capable of binding to an HLA antigen and being recognized
15 by cytotoxic T lymphocytes,
(c) a substantially isolated tumor antigen protein that is

encoded by the DNA of any one of (a) to (b).

2. A substantially isolated tumor antigen peptide that is a
20 peptide fragment derived from the protein consisting of an amino acid
sequence shown in SEQ ID NO:1, and that is capable of binding to an
HLA antigen and being recognized by cytotoxic T lymphocytes, or a
derivative thereof having the functionally equivalent properties.

3. The tumor antigen peptide of claim 2 wherein the HLA

25 antigen is HLA-A24 or HLA-A2, or a derivative thereof having the
functionally equivalent properties.

4. The tumor antigen peptide of claim 3, which comprises a
sequence selected from all or part of an amino acid sequence shown in
any one of SEQ ID NOs: 3-32, or a derivative thereof having the

30 functionally equivalent properties.

5. The tumor antigen peptide of claim 4, which comprises a
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tyrosine, phenylalanine, methionine, or tryptophan, and/or the amino
acid residue at the C-terminus is substituted by phenylalanine,

20 leucine, isoleucine, tryptophan, or methionine.

9. The tumor antigen peptide derivative of claim 6, which
comprises a sequence selected from all or part of an amino acid
sequence wherein the amino acid residue at position 2 in the amino
acid sequence shown in any one of SEQ ID NOs: 25-52 is substituted

25 by leucine, methionine, valine, isoleucine or glutamine, and/or the
amino acid residue at the C-terminus is substituted by valine or
leucine.

10. The tumor antigen peptide derivative of claim 7, which
comprises a sequence selected from all or part of the amino acid

30 sequence shown in any one of SEQ ID NOs: 53-64.

11. A pharmaceutical composition for treating or preventing
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e tumor ant1gen peptide or the derivative thereof according to any one

of claims 2 to 10.

15 16. A substantially isolated antigen-presenting cell wherein a
complex between an HLA antigen and the tumor antigen peptide or the
derivative thereof according to any one of claims 2 to 10 is presented on
the surface of a cell having antigen-presenting ability, which cell is
isolated from a tumor patient.

20 17. A substantially isolated antigen-presenting cell on which a
complex between an HLA antigen and a tumor antigen peptide or a
derivative thereof is presented, said antigen-presenting cell being
obtained by allowing a cell having antigen-presenting ability isolated
from a tumor patient to be introduced with the DNA of any one of (a) or

25 (b) of claim 1, to be pulsed with the tumor antigen protein of (c) of claim
1, to be introduced with the recombinant DNA of claim 12, or to be
pulsed with the recombinant polypeptide of claim 13.

18. A pharmaceutical composition for treating tumors, which
comprises as an active ingredient the antigen-presenting cell of claim

30 16 or 17.

19. A substantially isolated cytotoxic T lymphocyte that
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claims 2 to 10.

20. A substantially isolated cytotoxic T lymphocyte that
5 specifically recognizes a complex between an HLA antigen and a tumor
antigen peptide or derivative thereof, which complex is presented on the
antigen-presenting cell of claim 16 or 17.
21. A pharmaceutical composition for treating tumors, which
comprises as an active ingredient the cytotoxic T lymphocyte of claim
10 19 or 20.
22. A diagnostic agent for tumors, which comprises the tumor
antigen peptide or derivative thereof according to any one of claims 2 to
10, or the recombinant polypeptide of claim 13.
23. Cytotoxic T lymphocyte OK-CTL, of which the deposit
15 number is FERM BP-6818.
24. A method for identifying tumor antigen proteins or tumor

antigen peptides, which comprises using OK-CTL of claim 23.



