;e3e2,}/rrs<wx| 6| T,}$ 1 DESCRI PTI ON HLA- A2 RESTRI CTED TUMOR ANTI GEN PEPTI DE
R d m{mmumwml 5 TECHNI CAL FI ELD A JAN 2003 The present '?nnventi on
rel at restricted tunor antigen peptide originated frd JANR001 .
More part kgt | y, the present invention relates to an HLA-A2 restricted
tunmor antigen peptide originated from 10 SART-1, derivatives thereof having
characteristics functionally equival ent > hereto, conpositions for treating,

prevent.i ng or diagnosing tunors which utilize the tunor antigen peptide or
its derivative in vivo or in vitro. BACKGROUND ART 15 It is known that the

i mun ticularly T cells lays an _inportant role in vivo in
tumrﬁ“]ﬂmmmm’mlmm ndeed, infiltrat iuﬁ’rgg lf’l}lrﬁ)lﬂocyt es having cytotoxic

ef fects omgdiggor cells has been observed in human tunor foci (Arch. Surg.,
126: 200, 1990), and cytotuxic T |ynphocytes (CTLs) recognizing autol ogous

tumor cells have been isol at 2 %E@i\ ms it hout great
difficulties (e.g., |munol .ﬁ?‘éd%g,é%: , ? 87; éjﬁ% nmunol ., 138: 989,
1987; and Int. J. CangRTIGBR: PERTINEVRIGINAPED FROM SART lesul ts of
clinical treatnent of nelanomas by CTL introduction al so suggest the

i npoetance of T cells in tunor rejection (J. Natl. Cancer. Inst., 86: 1159,
1994). 2 5 Althoigh it has | ong been unknown about target nol ecules for
CTLs att ac KiIE{gHBECALIYEI t unor cell's, the recent advance in inmmunol ogy and

nol ecul ar biolo has gradual ly, reveal ed s target nol ecul es. ,
Speci 1 oai Ty, Pheagrethn HyeRiion JEas i HLAckR estpier Mipverantizen o

et do, aRiPRCRTpRted HTSERIZF 78R BePO0I e SR affehtRRRBATEC
| antigen, trg%’ﬂeé Nol AR EAFEAQS r@éﬂmﬁl gﬁfrﬁbx‘ %ﬁlt’igérﬁﬁn_e?éﬂea%}ftgﬂ%d fidth

t her eby at s aut ol ogous tunor ce 5 Tunor~ ant’i gen peptli des are
genepat ed SART{Ir, daivigtivgettidreof havirigiohasactehistics funictionallgréqudeslent
proteins. Thus, the proteins are intracellularly synthesized and then
processed ithergtopppapasitions foretneapinigd s emntm@p@aﬁageosingetumem whiieh t unor
antigen peptides forma conplex with MHC c|lass | antigens (H_A antigens) in
endopl asni M1tilizg WQ%PE#PQESHtH%KF?OWES CEVERER 11UQ QF A YETher e t hey
are presented as an antigen. A tunor-specific CTL recogni zes the conpl ex
presented as an antigen, and exhibits the anti-tunor effects through the

cytotoxic %A?Kb@UNEA‘?{PdUC“ on of |ynphokines. As a consequence of such
el ucidation of a series of actions, it has becone possible to treat tunors

b i t .anti t el t ti ti -called

e "Vacer nes e ipRaoenBRE e diRbas e Al crRdttElh L EPUT oY S

huran ol aniiihf e o, BN & @mot MEALLUR O IREELE) DRRRRAQARGE o)
dth f i L  t 0 j i

St 111 oq FEIURIRES hatiity Ly@RagC dliEets orpudior AENSPAAL HeBh ORIV 4 so

far incl udg,iRlaanagither tfogsu ’?R.'??is?* :, P12&ei D80, f PY9O))S bAUC Gyt@dxIOOT (J.

Exp. Med., 179:1005, 1994), roc. Natl. Acad. Sci. USA, 91:3515,
1994), rrelegyﬁﬁjlmtygé@((erm 12e6nixing ¥0slogaas tiunoryells Mege beeriSisdBled
-relate

1993); MA pr ot ei ns

20 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 melanomas by CTL
introduction also suggest the importance of T cells in tumor rejection (J.
Natl. Cancer. Inst., 86: 1159, 1994).

25 Although it has long been unknown about target molecules for CTLs
attacking autologous tumor cells, the recent advance in immunology and \

molecular biology has gradually revealed such target molecules.

Specifically, it has been found that using T cell receptors (TCRs), CTL



2 5 expressed in various tunor cells and normal testis cells as well as
nmel anomas (J. Exp. Med., 179:921, 1994); those conprising tunor 8pedAN 2803
mut ati ons such as (3-catenin (J. Exp. Med., 183:1185, 1996), CDK4 (Science,
269: 1281, 1995) and the like. Farther, tunor antigen 0Ol JAN 2Q03 3
proteins other than nel anomas, which have been identified so far, include
oncogene products such as HER2/ neu (J. EXp. Med., 181: 2109, 1995J, p53
(mutant) (Proc. Natl. Acad. Sci. USA, 93: 14704, 1996) and the like; tunor
mar kers such as CEA (J. Natl. Cancer. Inst., 87: 982, 1995), PSA (J. 5
Natl. Cancer. Inst., 89: 293, 1997); viral proteins such as HPV (J.

| mmunol ., ¥Béogigad a difiplex BEWeea peptidenchlled tunfilanti@8bbeptiad, hhe

| i ke. The detall of these tunmor antigens is provided in reviews (Inmunol.
Todar ~, 18:a ddjor THSthcomnpatipilitfvemdmplek3clag®d, ariidgén (MHC.clays d.ardtigemol . ,
8: 628, 1996, etc.) 10 To apply tunor antigen proteins or peptides to the
treat nent andliiagbinsicasef of dmawsn,i refesrednmporasiiLAoantigen),f gndutivereby
antigens widely applicable to tunors of much higher incidence than

mel anomas, #ttackscanislegowstamersedlsi | carci nomas (e.g., esophageal cancer,
| ung cancer). In this connection, the present inventors have conducted
clonidng of a gend!MOr RARHECH PEPHGH rarsngeREiated ofrerh protemsqsnerilis &l |
carcinoma cel ls derj ved.frgm esopha%%eal cancer. The inventors, for the

first time UdfedtBalelfe LS VRTOE o ol e HNSr RIQLGNE" GRRT- 1)
o A B AR LS RO, St W R
fovever, | PRSP AAERRaE. Lhnen Pkt cupfr anftn, DR E0A R gon
PP O her oL S, SIHIC, A 00 it AL ] Ao PSR o
SART0l is peeR@Nim 2Rd RrSESHSIEE tOtheNHNGh fcd Rendre! thegear®fl pidienBiE agnt

invention is to provide HLA-A2 restricted tunor antigen peptides of SART-1
origin. Thus ahfigenl e8e0imomypedifiorCTL Pedoghide/ S cérriplex ipieseraad Hs a2
restricted tunor antigen peptide originated from SART-1, a derivative

t her eof havamtigerhared erhilits tise antictumoaldffectsithnoaiginthe betoeoxic effect or
conpositions for treating, preventing or diagnosing tunors which nake use
of the tunmthesprodgwti lyephekines. dds avearisequenceiof sush ¢lhcidatian obaThe
SART- 1-originated HLA-A2 restricted tunor_antigen peptides of the present

i nventi on 2363198y ekagtie@switehas hesame PRERbIO tqﬂr@ai: HEBOTS AO0ALBIEEL LWIE0EN of
Japanese or Caucasi an,possesses. Accordingly, the tunpr antigen peptides of
he I esentaRGRIhPIBIFIAS OTGERAF An{igdr PEPEUERER SBCAler S aotr VARG,
patients and eﬁoec]tged ‘%Tg be usef uil gﬁ, novel anti-tunmor |0 agents since they
are appli ca‘ﬁpbc o ?ﬁ}% ORI EFHEUT th?ﬂﬁ‘ 2REECO ous the hi ghest incidence
among human cancks suchnturmios andigesr proteingstpBogeaakt canidentifind 4 prgteiancer,
anong squanous cell carcinonas, are known to he relatively resistant to
current chepeigdr ¥AGEr fiomi Bumanprelananat eslls Jorvipsi Hest time deviP8pnent

of the tum([Saaer;itcle?e£54: 1643, 1991), and thereafter several additional tumor

20 antigen proteins have been identified from melanoma cells. Examples of
melanoma antigens identified so far include melanocyte tissue specific
proteins, for instance, gpl00 (J. Exp. Med., 179:1005, 1994}, MART-1
(Proc. Natl. Acad. Sci. USA, 91:3515, 1994), melanosome proteins such as
tyrosinase (J. Exp. Med., 178:489, 1993); MAGE-related proteins

25 expressed in various tumor cells and normal testis cells as well as
melanomas (J. Exp. Med., 179:921, 1994); those comprising tumor-
specific mutations such as B-catenin (J. Exp. Med., 183:1185, 1996), |
CDK4 (Science, 269:1281, 1995) and the like. Further, tumor antigen



15 peptides of the present invention was highly demanded. The present
inventors made intensive investigations to el ucidate whet her an (HLAAN22003

restricted tunor antigen peptide is contained in SART-1 nolecule as will be
herei nafter described. Thus, the present inventors first established an
HLA- A2 restricted 2 0 G'fL cell line fromtunor invasive |ynphocytes (TIL)

derived froma speci men surgically obtali ded from esophageal cancer, which
bel ong to squanous cell carci nonas when classified on the basis of the
ti ssue type, and nanmed YK-EC (Deposition No. FERM BP-6726). The YK-EC was

col st hat A BSGHTAEIRRD P RQmEr o FovE QA IEATE A faie IGIDRE

cont ai ni ng §ﬂ%| % 'qm M AQ2 %! I r for
the first tine éat g corrpralgslgél Abf'\r?e f#l 2{{%‘%’ tlustnln\r/@g% (| ?é@g),
peptides. &3 mikbh@00Brce. Ther PUREENt SENVHK, 9F: 18204 ] tggé) hﬁd't‘ﬂﬁznﬁkéy
SART- 1-ori grl)nat ed partial peptides capable of binding to HLA-A2 and béing

present ed, tanrof mutkerdaticheqs OB (N aVatgCantero Iresti, BFIRENTeS5RPIFe(Jfort h
in SEQIDNO 1 to SEQID NGO 6 or the |like possess an activity as tunor

anti gen 5 pletli dgaceTirsty 89cRD3) A9}, drallproteinsrsusit ablHEViéd Immuhel.pasi s
of the findings _above. e present mvegtlonls rel ate iﬂkﬁ( 1) A

T ant gls"ﬁ péaﬁﬂdé%ﬁtcﬂs\ﬂ Inpaieiinol o s, oo Lahe

capabl e of to HL en and . reco ed b t.Q.0Xi C
T Py nphocy @A fe8e Phidtofikyas is g eﬂd AT ety %ls]%z% ally
equi val ent r ) e no nt n d |t2,§,;| (

whi ch has a%@gm§227aglﬂ eq%%ﬁdeiggf Z(ﬁdl osgﬁggc g?rlprl shl)ng the
entire or al9IGtétel) am no acid sequences) of that shown in any one of SEQ
IDNO 1 15 to SEQID NO 34, or a derivative thereof having

charldcteri stics Tmr&pplpnmmpr eaqtigerl groteiher et @eptitlesTtee thentreatmenyer

pepti de described in_(2) above) which has an am ng acid sequence sel ected
from t hose GBEROSISNHF i BIAQTS, hid ’éntlmp@rtﬁnta“bdﬁi?n&lfy dRIRer gatigessqwidel¥s) of

Lt SO AeRRhIETEs FhesbR. 7, Biar Jghel UrERAR WP eallhnni 11V
example, squamous cell carcinomas (e.g., esophageal cancer, lung cancer).
In this connection, the present inventors have conducted cloning of a gene
15 encoding a tumor antigen protein from squamous cell carcinoma cells
derived from esophageal cancer. The inventors, for the first time, cloned a
gene encoding a novel tumor antigen protein (“SART-1”) from tumor cells
other than melanomas, and identified certain tumor antigen peptide
portions from said SART-1, which can be presented after binding to HLA-
20 A26 or HLA-A24 antigen (J. Exp. Med., 187: 277, 1998, W0O97 /46676).
However, it has not been known whether said SART-1 comprises
tumor antigen peptide portions capable of binding to HLA-A2 antigen and
being presented, i.e., whether an HLA-A2 restricted tumor antigen peptide
originated from SART-1 is present.
25
DISCLOSURE OF INVENTION
The purpose of the present invention is to provide HLA-A2 restricted

tumor antigen peptides of SART-1 origin. Thus, the present invention



equi val ent thereto; (4) The tunor antigen peptide derivative described _in
(2) above, which has an am no acid sequence sel ected fromthose %ch\N 2003
conprising the entire or a partial am no acid sequences) of a seguence
wherein the 25 amno acid residue at position 2 and/or C-term nus of the
sequence shown in any one of SEQID NO 1 to SEQID NO 34 is replaced by
different one; (5) The tunor antigen peptide derivative described in (4)
above, 0 7 JAN 2003 b which has an am no acid sequence sel ected from

t hose each conprising the entire or a partial am no acid sequences) of a

E ﬁg”igéfﬁfﬁ“&%@%% A vhdesigas finfs SptiesromentBinarenaled Shlcq
(4 "above, SARER rageeE el AU e hReBl R R Rl ncEas et '

conpri si ng e icohEpition8I6f tidlatBiy, %eaeﬁﬁnéﬁﬁ%ﬁ%%aki tEmBed HEHiCH
wherein, in the Sequence shown in any one of SEQID NO 1to SEQ ID NO 34,

the 1 o animakeacist bfshetantdr petigen geplidesor ¢ dedvhtive iewvhioner in vitro.

met hi oni ne, valine) isoleucine or Rl utam ne and/or the C-termnal am no

gci d5 tejsi ddl:e;hfr eﬁﬁ%’&gldpngl(rt)@tbdgﬁw &ﬁmﬁneted( Tungireantigen peptides ofdiei de
erivatl ve descriped In apove, 1 C as an an no acl d,sequence

sel ect ed ;rRﬂﬁﬁFﬁBté‘é"?HPﬁﬂFé‘? Hﬁeﬁ%eé%i@?ﬁ\fo% ngﬁa?awE ﬁl*:lD Iggéiﬂﬂﬁw .

sequences) O L S LN _an e . . (0] ;

A ther apeurePAtERoat Y RraRe & by i fhniah ReeSSta o Do e LS UL

one substa : r . s | | '

Chor cof - docirigah DERAdes dl e Jres et o AR s Ty e EgimiEht bFa

1Sk e munpeooh e i ikl s e, b,
one 1&¥ ( 1)agemté Rinabdhey are applicable to squamous cell carcinoma that shows
the highest incidence among human cancers. In this connection,
esophageal cancer and lung cancer, among squamous cell carcinomas,
are known to be relatively resistant to current chemotherapy or
radiotherapy. From this viewpoint, the development of the tumor antigen
15 peptides of the present invention was highly demanded.
The present inventors made intensive investigations to elucidate
whether an HLA-A2 restricted tumor antigen peptide is contained in
SART-1 molecule as will be hereinafter described.
Thus, the present inventors first established an HLA-A2 restricted
20 CTL cell line from tumor invasive lymphocytes (TIL) derived from a
specimen surgically obtained from esophageal cancer, which belong to
squamous cell carcinomas when classified on the basis of the tissue type,
and named YK-EC (Deposition No. FERM BP-6726). The YK-EC was
found to be activated to produce IFN-y when it was reacted with VA-13
25 cells that had been doubly transfected with recombinant plasmids each
containing SART-1 cDNA and HLA-A0201 cDNA. As a result, it was
proved for the first time that SART-1 comprises HLA-A2 restricted tumor

antigen peptides.



( 10) A polypeptide obtainable by allowng to express the 2 5 reconbi nant
DNA described in (9) above; (11) A therapeutic or prophylactic aféndAN Q@603
tunors conprising a reconbi nant DNA or a pol ypeptide described in (9) or (
10) above as an active ingredient; or ~Aw Zoo3 7 (12) A diagnostic agent
for tunors conprising a tunor antigen peptide or a derivative thereof
described in any one of ( 1) to (7) abov® or a pol ypeptide described in (
10) above; ( 13) An anti body capable of specifically binding to a tunor
antigen 5 peptide or a derivative thereof as described in any one of ( 1)

tp?egznt ?23\/2 cori%i‘ge An et Vgﬁ ‘igi%séi rqileaen a Ig'a];#ﬁ%'larit E)Pigi'ﬁ‘?:f@gtide

Surf noe of BERRa (b 2#%38%%5’&% HpRRnED BiLAa2) ahfl Ddibe RRKELHNY, Bfia
i sol ated frgng tiioaﬁ gﬂtﬂeé’ﬁh‘*zﬁ’i%anﬁn&%cﬂh@e({ﬂ: Rk 4s §4) R 8RieDi s

obt ai nabl e by all I ng an abil to present an antigen and

bei ng i sol a@¢ If t@BEQIMTNO:petdrettie likeupdsdesdst ie dctivitybasanindNaneigen

pol ypeptide described in (9) or ( I O above; 15 ( 16) A therapeutic agent
for tunor quepsides. nfheheresdnt dwentidre tasrbgerd ¢ptadlished>n ethaikmsis odithact i ve
ingredient;_ (.,17) A cytotoxic T Iynphocyte (hereinafter, "CTL") which
recogni zes SidWVey a conpl ex between an HLA- A2 antigen and a tunor

(1) 570 Bnove: (s R pREpL It 93 Bior conprising the CTl
deser 0000, ) o PR NSO T bk T br s e
origin and capable of binding to HLA-A2 antigen and being recognized by
10 cytotoxic T lymphocytes, or a derivative thereof having characteristics
functionally equivalent thereto;

(2)  The tumor antigen peptide described in (1) above, which has
an amino acid sequence selected from those each comprising the entire or
a partial amino acid sequence(s) of that shown in any one of SEQ ID NO: 1

15 to SEQ ID NO: 34, or a derivative thereof having characteristics
functionally equivalent thereto;

(3) The tumor antigen pepti_de described in (2) above, which has
an amino acid sequence selected from those each comprising the entire or
a partial amino acid sequence(s) of that shown in any one of SEQ ID NO: 1

20 to SEQ ID NO: 6, or a derivative thereof having characteristics functionally
equivalent thereto;

(4) The tumor antigen peptide derivative described in (2) above,
which has an amino acid sequence selected from those each comprising
the entire or a partial amino acid sequence(s) of a sequence wherein the

25 amino acid residue at position 2 and/or C-terminus of the sequence
shown in any one of SEQ ID NO: 1 to SEQ ID NO: 34 is replaced by

different one;

(5) The tumor antigen peptide derivative described in (4) above,



No. FERM BP-6726); and 25 (20) A process for identifying a tunor 2&&&@3%3
protein or a tunor antigen peptide characterized in that it usesd ¥rd
described in ( 19) above. 0 I JAN 2003 8 BEST MODE FOR CARRYI NG OUT THE

| NVENTI ON I n connection with the present invention, the term"tunor antigen
pepti de" herein used refers to a partial_ peptide which is originated froma
tunor antigen protein named SART-1 (J. Eip. Med., 187: 277, 1998, 5

W97/ 46676) and can be recogni zed by CTL when bound to HLA-A2 anti gen.
Accordi ngly, any peptide fragnments having a partial am no acid sequence of

SART-1 sh j 1_of 466 i f . I
e A aSPh, BER P eMRnolafly MENIAARC GRS R GuaRkat FRHBAERT
th the. . i . .

1 eaponti caSor 0T B BAHHACARED Aol scBedchis) o PiEaihol METEL Mhe
sequence ofanbifdl akid Theidwenit pakltgen Pepid das Gtetrhiuy @Fetie iseyeiehicen can
be identified by synthesizing a candi date peptide, which is a parti al
fragment ofsh®MRT-ih, angdodet & BEQ AP M1 Herto BEQIDCNO:r 6ciyweplesed bgnpl ex

bet ween said peptide and HLA-A2 antigen, that 15 is, the candi date peptide
has &cti vi tdiffexerd anfior anti gen peptide, according to a nethod herein

PG conn B s VR 0SBt S
f :)re exgrrplog’,%llgeg]tjl&ggi%%{’ %’&lggl,% ﬁ@é&g@%ﬁg@@%@%ﬁ%@l gl; L:Eﬁx{x?rﬁxg g?ﬁs,
Vol . 2, Acagendmtif¥ 88% pastial NEWINS0AKd & RBnRM)I6M0E seyiiehesi wheMIhUZAN,

Inc., 1975; Peptide-CGosei no Kiso to Jikken, Maruzen, I'hc., 1985; |yakuhin
no Kai hat sutheZsgquiencéoshows, inPeny iche & SE@IDSNGE I ek BBOSIDND; 349%he 2 5
The phrase "capabl e of binding to HLA-A2 antigen and being recogni zed by
CTL'L0her ei rambwriacid msidiee at positiarm2tingeplasedmy lemoing,i wethioadge ivading, he

i de of the, prese i nyention can bind ,to HLA: A2 3

tunor antige ept t tigen
to forma dSHEHEIEHPT hERLAmiRE ARAJAr piherC-terngnal japingogcid residue”

replaced by valine or leucine;

(7) The tumor antigen peptide derivative described in (6) above,

which has an amino acid sequence selected from those comprising the
15 entire or a partial amino acid sequence(s) of that shown in any one of SEQ
ID NO: 35 to SEQ ID NO: 40;

(8) A therapeutic or prophylactic agent for tumors, which
comprises at least one substance selected from the tumor antigen
peptides and derivatives thereof described in any one of (1} to (7) above as

20 an active ingredient;

(9) A recombinant DNA, which comprises at least one DNA
encoding a tumor antigen peptide or a derivative thereof described in any
one of (1) to (7) above;

(10} A polypeptide obtainable by allowing to express the

25 recombinant DNA described in (9) above;

(11) A therapeutic or prophylactic agent for tumors comprising a

recombinant DNA or a polypeptide described in (9) or (10) above as an

active ingredient;



One can exam ne whet her such a candi date peptide as nenti oned abovz (S Z&fe
to bind to HLA-A2 antigen and be recogni zed by CTL, that is, whet hér JAN, 2003
said peptide has activity as an HLA-A2-restricted tunor antigen peptide, by
a nmet hod described in, for exanple, J. Imunol., 154, 5 p2257, 199S.
Specifically, peripheral blood |ynphocytes are isolated froman HLA- A2

anti gen-positive human and stinuiated i vitro by adding a candidate
peptide; and it is determ ned whether or not CTLs that specifically
recogni ze HLA- A2-positive cells pulsed with the said peptide are induced.

The det erni nati pn whet CIL. has_been i nduced be 1 0 effected.by, f
exampl o, meacur [1R) t AeOHEBARES BECrpb LG b ARTRIng, & Humpr s ,)

t
produced b e : . I i
oy |1 npeRtii ol 4 BERRARGe thet A dRCRS Rt Rhy Sile & (31 Boye or
used in thaoRRiehede dedcrbedlih Q@) labovki ch are HLA-A2positive but unable to
present endogenous peptides (|l munogene~ics, 21: 15 235, 1985) or cells
obtai ned by i nt (IBjuciAmgantibedprcapabimopspedifiicaltybiredinon® ditdmi iliffen
(Genbank Accession No. MB4379) into COS-7 cells (ATCC No. CRL 1651 ) or
VA- 18 cel | peptid&mEn soperivarinxthaneef pssiascuibeddh iy shealf (Ahtd () ebiove)
Research), which cells were pul sed wt hﬁgﬁe above candidate peptide. It can

al so be exani nefjllddy lér‘rl;ré‘ltnﬁ’f&nzpt?s\ﬁﬁé‘in& H@eE"}ipgf‘@%: cpP Q”F@rmn%&i%st
APCs i . 5 . I .
; Calﬁf:_i‘??gt%@?p?%?%%zﬁ.ﬁh%%ﬁ@%%ﬁ_ TR porprigef g B dsione.
o dbgenous Coavaive BsHuscrRltl hdy BAeRITAL L/ E7) Hlion Vb e SArBIE R cell - o

No. CRL165hhvitig ah MAility tecpleschRldiEbnEpeh 8AMK)eihg 18Bi=tBd FroRXArtREAbLAN
plasm d containing HA- A2 c (CGenbank Accession . MB4379) has been

i nt toducedpatichtst he above- nenti oned candi date peptide, subjecting the p 7
JAN 2003 10 pulsed cells to reaction - EC (Depasit Nunber: FERM

, W th YK Dep ;
BP-6726) which {Ed)anTHErARE. pkbid)iab@e whick ds ohtpinahie thippilawieg gy celhe
present inyention or,other CTLS prepared as ti.oned %l}o and neasuring
the anount 988108, 37 SRR JpRieREat @rh Ankieshpad heiRe,Srofited jted 8y Rer sai q
5 CTLs (J. p 73 Ty 1Al ove
may bo 1 of Brraqt 5 yptake it fecottBiian: DUATEL 1dbie ol QERAAERA 0 @PC
certain rubggid@baese) in the sequences of antigen peptides capable of
bi ndi ng to HLA nol ecul es and bei ng presented. Concerning the |0 notif for
HLA182, the fol (b6} nd tindriajpsusicoagen tnfofainineon canmpisingnthid AROhdgserébhed s,
41:178, 1995; J. Immunol., 155: 4749-4756, 1995J. Tie 1 Mdtif of
HLA- A2- r esift i(E4)eRr (A iadrove pspan @stive ipgresientjpe 2nd anino acid from Ani no
acid at the Nt inys C-term nug, HLA- AD201]. LHLA- A020) HLA- AO205V,
L, |, MHA Aozg%ﬂ, é/ SigtaRos 87  [VTPDRPREEH elrt%/?lf?na?ﬁﬁ%ptiétt)i swﬁ-“%i
am no acid : i; t E*&lﬁgtc‘f; tri :ant i RERLE des
of the pr e%ﬁ%ﬁ}l%ﬁ%@?&éﬁ@%ﬁ%ab@ ecte E%?ll é@ﬁﬁgé‘ég%gl%gr |a? pep{)lfdes
having a mahitigeft pé@_@iué ®r Ad@daReY théreof iR sefibea AL AySEAATqe) @6 (BART-1
usi ng the above-nentioned process for peptide synthesis, and subjecting the
resagbt ant pdpvedes to the "neasurenent of tunor antigen peptide” above. 2 0
Thus, exanples of tunor antigen peptide of the present invention include
tumor anti gen péb3) désthenapehiticr agent Mreumer osnplising tha Gldndasembed

structure on L e am no acid sequence, of SART-1, and able to bind to HLA-A2
anti gen andd{hek3PYVE Be SHRGNE WEresientispeci fi ¢ exanpl es i ncl ude t unor

antigen pepti defl&fn i Cl%eh@fi 8@30%&&&?&9) ab3ve Witich is YK-EC (Deposition
No. FERM BP-6726); and

25 (20) A process for identifying a tumor antigen protein or a tumor

antigen peptide characterized in that it uses YK-EC described in (19)

above.



0 7 JAN 2003 11 selected fromthose each conprising the entire or a partial
am no aci d sequences) of the sequence described in any one of SEQ 1 DANCIIL
to SEQ 1D NO 34, and are able to bind to HLA-A2 antigen and recogni zed by
CTL. Considering that the peptides are bound to HLA-A2 antigen and
presented, 5 they nmay be about 8 to 11 amino acid in | ength. The phrase
herein used "tunmpr antigen peptides whi & have an anino acid sequence

sel ected fromthose each conprising the entire or a partial amno acid
sequences) of the sequence described in any one of SEQID NO 1 to SEQ ID

eters to BT MOL KRR EARRERG HOR Rk REANTRIC:  ng of an am o aci d

sequence shown i Of,+ : I 4 L, guous
partial am no aI(IILIEl seq%gﬁge%%%%%%%n%ﬁ‘%@g&’it?leé\lcgbr?rﬁpr ingfnr?g %E{e;é%gpti de
described ipgpliicabRyein tSedtefcees 'toteb?apﬁﬁl pé?tiééﬂvl@ichdi_st Srifleftéd fAsthl gen
and be recognized by CTL. As to the I'ength of the peptide of 1) or 2)
above, it tomar hatigehwpeoteth amanéd SART lafy.d EkpngVedtsah®7e20f, pepsi des
of 2) above include those having an am no acid sequence wherein an

addi i onal Vé@PA¢466i76%)and czn diet zecagnized Npy &L ovhent bounduto HLAMR
entire or a partial ampo acid sequ shown i one of SEQ.I D NQ

enc arl
1- 34, whi cRNSEER; aACGPRAIBE uaalyssan@ae?r@%ﬁgtwﬂaa & Partiad  aiing agid no

acid(s), an i i.ndl 5 Lz22d b L,
Exanpl es oﬁgf}ﬁg’f‘g‘? PE?@%#&?T %hﬂ‘?’lngghr%‘é(é&d;é@) Q&m%%@ﬁi? g%ﬁ@l EH(‘J% bglr%gt hose
conpri si ng N§d r I afy ROABChH + u f 1 agk d
seqguence dgygfitgegdﬁ §n§/&{)1ﬁgé{):‘vﬂ gleHIL% AN% b’%tlggﬂSé%ﬁ%BOﬁgﬁ%%ma%%igé
capabl e of rbeaiipe] by OB, A2l avithigeth@Rdope afghiezieimby aftigenTpeptidediodse
herein used, i.e., "tunor antigen peptides conprising the entire or Ol
JAN12pD3 12ha mprasentinwention avespectiyeeol tholengtyi orthamniginak pdsidimpuémce
and is capaple of binding to HLA-A2 antigen and recogni zed by CTL" neans
that the s&hg $BHIQ @6l sEQUENGE |0§rSA18Tmhosﬂméw%emgﬁnmenmﬁszyf sheve.
Speci fic exanpl es.include tunpr .antj.gen .peptides .conprising.the 5 ire or
2 partial ARERGTREILON, sabcbh ddEntBES by, SkriiGsiate acandidalereptids. sEg
ID NO 6 a b : hed n ni zed
by CTL. - The ear s bl el Iragnt bt SARTOY, bR herdiihe MR i°680
conpri si ng @He rédignifesOs canipleki idtwehshid PehtiHAACELAIAD Fitigh, abiaf O

aci d sequence and 1s capable of binding to HLA-A2 antigen 1 o and

recadgni zed iy t6EL tandidetet peptidee heed chqibptyl des ar tusior batigen tpepdide,
described in 1) and 2) above. The phrase "a derivative (of tumor antigen

pept i de) h&FcAtlingatoaat Bicthed Rereimmarewided or a5 maetheds: available tropne
anti gen pept bgﬁé&yﬁhg@imgbe hereinafter referred to as "tunor antigen

pepti de derdt Ao a variant which has an amino acid

sequence wher ei (o) r ) ag) i 1

am no acid sequeipr??gﬁg %ﬁ:ﬁ’%ﬁ%‘?ﬁ%@g %%%’??eég?eﬁ%%%g?igggﬁ‘?&%% thE?&;n and
yet has thencli¢ agélgr ioft peptidé ehémHiBtryant§den Bedthiods, chnebe ifdusanike
recogni zed by CTL when bound to HLA- A2 antigen. Accordingly, any variants
havi2ng 2 O litemtuoes cfoe rexdarapien Peptide Sipathesss, i Int¢tseiarde) Neaw iYorked@6bge of
tunmor antigen peptide of the present invention fall within the scope of the

tunor anti gdte geptains Mali vt iAcedemichEresedast, NfenYpds d976ar Paptidaey

h th ivity, t i tjde wh / they. ind t
e i B B B S R RNl
acCl resi e | 3 O 4,a 0 acl
r esi due(s)ﬁﬁ&heﬁggg’t%ﬁg%i %l#oﬁan?%tc u?edslaphgo%d?ta'r ﬁééjt;&é;n%&?g&ds) at

N- and/ or GiirgkaWalsyRbnai1pepti de, and amino acid substitution is
preferred. in case of subst?t ution, 0 7 JAN 2003 13

25 The phrase “capable of binding to HLA-A2 antigen and being

recognized by CTL" herein used in connection with the present invention
means that the tumor antigen peptide of the present invention can bind to -

HLA-A2 antigen to form a complex which is recognized by CTL.



t he nunber or position of amno acid to be changed is not restricted on
condition that the activity as the tunor antigen peptide is maintiinsN 2008e
preferred Il ength of the tunor antigen peptide derivative of the present
invention is, simlar to the above-nentioned tunor antigen peptide, about 5
8 to 11 am no acids. As nentioned above, there are certain rules (notifs)
in the am no acid sequence of antigen peptide presented as a conplex with
an HLA antigen, and in case of HLA-A2 antigen, the notifs shown in Table 1
are known (I nmunogene~ics) 41:178, 1995, J. Inmunol., 155: 4749-4756, 10
1995). Further, am no acid residues which share a simlar property with an
am no aci ds) whi@hessm bzanune avhetharnsucke aroandidedal peptide s anebtionedo.
Accordi ngly, exanples of tunor antigen peptide derivative of the present

i nventi on iahkaveds allede hindypi HLAgAéJ e tigeni aad e reqognizeer by Clnithat 48, d
sequence wherein a replaceable anjno acid residues) at, for 15 instance,

posi tion 2 Whethst the c3ailnneptide has asiiviey 3% AR GLANMZ-rertRigtedn tamorone

f SEQIDNO ,1to S I NG 34, f ly, SEQID NO 1.to SEQ I i

20, 15 1 oplSRUEFTLPOBURE: DR HHAHSETHERh JoF REamAEs Jabblwnom 054,
CncT e +noRTonEIRs s Rty BT b b RRBE R s e olatRh FiBuence
i nel | . ! . Lor e v d T .
wher ol n & ERIAREEAS Sy IORBEH ! BSLMESl PRSI A o Babil B T
above, 0" Rakld e BRI 0 AUPEMEI GHURLE & LS AEHNO Ak
resi due at posSi tron IS replace Yy eucl ne, nethionl ne, vall ne,

i sol euci ne geciidHIBMr &R ULA D -PosRIVE Balls ilsédiwRhagid shif ifdveide

repl aced by 'valine“or |eucine, in the am no acid sequence shown in any one
of SEQ I D N@eliducsaQ Mhe\Getetthinatiohewdetier SAQ hasNeked 1H8uSED dd Ne 20.
The length of the peptide is preferably between 8 and 11 am no aci ds so
thatldt bousflsted byl forAéxambler eeasueihg thd afholAN s?6BariduEcyigitiagsforsuch
tunor peptide derivatives include those conprising the entire or a part of
an ami no acéxhrsplpydideywpeodiced y &filnin aesponssitdutheatARiss i(target 2els)d/ or
Ctermnus is replaced by other am no acid resi due]és , preferably, the
ani no aci d WsiggR®R eazypuslinked immairpsosbenic agsay (EbifA)ner thedikeonAREs

val i ne, iso] eucine_ o | uf gm ne and/or the C-termnal residue replaced by
val i ne or Mé%.leaeﬁeqelk# l?ﬁ“éf dRi Hac Jeacthed dehide sk iellsn WaHgh oree HLAAG D

NO 1to SE(%I.E N%G. TE se illustrative variant .peptides are sho i.n SEQ
1D Na 35 (B B 5 tq preneitt uiqgenptls Bt : THPgERS i e
kS ant | gRiopdntdle ooy Crite WP B nfoBRtg i cbotdiBlo kil .

i d ! ; . _ . . . h
Fosul tant pau PREnE AT CDA (el R KB NMer B reOr e
peptide to gafL(ATOE ST RERL1659f dfOtVAll:#w&elIfsUERHtENa'cEE@fBﬁm{,i gtHecs
equi valent to tunor antigen peptides. The tunor antigen peptide or a

derivative Iheiteed oPPhiSicapafdeDhemivARessarch), weleict! cells we ptiedawithc or

t herapeutic agent for tunors, wherein at | east one tunor antigen peptide or
a derivati véhe labogof casdidaed. p@ptiddhudt ddne gisedentexamvizred by pr avetives a

t herapeutic or prophylactic agent for tunors that conprises as an active

i ngra@i ent whereinsheadotixicitye of GRleagaiast ARESS (target cells) tabeledmitl8'Cr a
derivative thereof. Wien a therapeutic or prophylactic agent for tunors of
the presentis measuresh(iCr selenae QSéadenttof-a{?@ia@ﬁreﬁﬁi&hﬁ, 1894LA-A2- posi tive
and SART-1-positive, the 25 said peptide or a_derivative thereof forns a
conpl ex with an fMtarnetively; the examinatiengassalgo ba done by pulsing F2ecdls ApPCs

directly or is  uptaken by APCs and intracellurarly forns an HLA- A2 tigen
conpl exywhi W ?qupare ﬁLA-XxQ-positivedbut unable to pregent endogenous pept? es

(Immunogenetics, 21: 235, 1985), or COS-7 cells (ATCC No. CRL1651) or
25 VA-13 cells (RIKEN CELL BANK) to which an expression plasmid
containing HLA-A2 cDNA (Genbank Accession No.M84379) has been °

introduced with the above-mentioned candidate peptide, subjecting the



transferred to the cell surface, the resultant conplex is present qﬂromt?ma
Ol JAN 2003 15 cell surface of APCs at high density, and CTLs specific for
the presented conplex proliferate and destroy the tunor cells. The
treatnment or prevention of tunor is thus achieved. The SART-1 being w dely
expressed on squanous cell carcinomas 5 such as esophageal cancer, |ung
cancer, and the like, the therapeutic odOprophylactic agent for tunors of
the present invention has an advantage of showi ng a w de range of
applicability. Furthernore, although the above squanous cell carcinomas
often exhibit resistance to chenotherapy and radi ot herapy, the therapeutic
effect of ghdsed ellsmo aerttiad vt ey RIBCc@egdsitbdlighbanc eBERM BPEY26)e

t herapeutic agent for tunors of the present invention as a conbi ned

t herapy. Awlniehajsean EILi-AR-mgstyicted iCTIagmil liher established by theppeasonit
invention may be adm nistered along with an adjuvant, or may be

admi ni st er éaventien parathen|Gliles prepayedfas mantianatk above,edrié cneasuningghabl i sh
15 the cellular immunity. For such purpose, those adjuvants described in
the |iteratameunts pp variarsopywkineg(for exanple,siFN-1pprpduced athe. said

addi ti on, Ir(%lposorral pr.epar ations articulate preparations in which the

pept i5des_a %%@%Aﬁ%‘éda-sﬁé%?%?aga]-aneter of several ~,m or
preparations inTMd chctiigdPeRlri dRSedhmAIGMRCABOVE OrldyPilS reféRed! $6 Hgabl e.
2 0 Admi nistration may be achieved, for exanple, intradermnally,

hypoder nm c#ineasulrgnientt rafi\tanoorsantigen tpeptidedr t he |i ke. Al though the dose of
a tunor antigen peptide or a derivative thereof of the present invention

may be adjusted ralire Yt h P BRRITE BN il 66 i to be
treated, the aggqqa%nd t he bodyefv\‘"gieg t (Igfga1 Btal}é; ?%Ctljl ar pa(t?fiaelt#lt{}%i P@\?Dﬁﬁlfég be 2

S usually fe 80Bihdiagite HOAMBREcueshatdaiidg hréSdntes. t CodSéiniag thad
nore preferably 0.01 ng to 10 ng of the peptide every several days to every
sevamal nonhbdf for OHLA-A2N the0JolldGvilipe hbtifamhowe ior Tablphy! ard iknagant  of
t he present invention may contain, as an active ingredient, not only the

t unor anti dénnmpewpigedetios, 41478 rli08%; iJ dmofiundls PB8s4749i4KG01t1996)but al so
DNA encodi ng the tunor antigen peptide or its derivative, or a polypeptide
as an expression product

Table 1 Motif of HLA-A2-restricted Antigen Peptides*

HLA-A2 type 2nd amino acid from Amino acid at
the N-terminus C-terminus
HLA-A0201 L. M V, L
HLA-A0204 L L
HLA-A0205 V,L, L M L
HLA-A0206 VvV, Q V,L
HLA-A0207 L L

*:. The length of peptides is 8-11 amino acids.

15 Accordingly, the HLA-A2-restricted tumor antigen peptides of the
present invention can be selected by synthesizing partial peptides having a
motif structure listed above in the amino acid sequence of SART-1 using
the above-mentioned process for peptide synthesis, and subjecting the
resultant peptides to the “measurement of tumor antigen peptide” above.

20 Thus, examples of tumor antigen peptide of the present invention
include tumor antigen peptides, which are related to the above-mentioned
motif structure on the amino acid sequence of SART-1, and able to bind to ‘
HLA-A2 antigen and thereby recognized by CTL. Specific examples

include tumor antigen peptides which have an amino acid sequence



.5 of rsaid DNA of the present invention. Thus, there has recently been

devel oped a vacci nation net hod which uses a DNA encodi ng "pol ytop "7§Mﬁrﬁhn
plural of CTL-epitopes are |ligated as a DNA vacci ne. See, for exa@pl ' 3
, lournal of Inmmunology, 160 p 1717, 1998 etc. Thus, when used as an active
ingredient of a |0 therapeutic or a progrylactic agent, one or nore DNAs
encodi ng a tunor antigen peptide or a derivative thereof of the present
invention and, if desired, a DNA(s) encodi ng other tunor antigen peptide
are ligated to obtain a reconbinant DNA which is then inserted into an

at i nant DNA !
ol ypopt | A Ter et AP AL NS Sk W] L hFEE L B B A e

cells is al @qumuﬂtj ofthasegblehve dedgribRbeint aff ohel GESELELY INOOT to SEQ
prophyl actic agent for tunors. The "reconbi nant DNA" can be nade easily by

any net hodd¥ NO:t3% ayhbheabie td bidd toHIA- i anyiggarend eedogrieogl bgl CTL.
procedures in accordance 2 o with the teaching of basic texts such as

Mol ecul ar Fensidgringdthay the apdidgsranegbeuandde Hbbdohdestigeprand presggey, |
Cart i out YRR A A0, HheRiRg A IRAEaBBYo: nent | onod basts text. I
Cavent i on my o ¢ PHaRs hafkihoased Mih 8 BHNARA bePHacK whilth e W7 T o,

on expressi e 2id 3RbLERE, seREMEN HRINNIY COh COMANIAG (R Bt BLES 1

DNA and anopdrefal expies Hiodd selqaericd(s} wit thaisegquedd dusepibedgirlahyAdnansd gen
(Genbank Accession No. MB4379) are doubly transfected into cells such as

COS- 7 (ATCSERQLINR3HD) 1dio SEQ HDINGt 3¢pars] are kbl GEDindBANKI LA landigenut e
of Physical and Chem cal Research) . The _transfection may 5 be achi eved,
for Hkanpl @%W‘E‘?W%‘i%’r@%’?ﬁﬁzﬁﬁﬁ the QLYo RERYEES: eagent (G BCO BRL) .

Subsequent |l y,,,HLA- A2-rest ri (e, YK7EC. . FERM BP- 6726) i s _added to
Che transt ecintA HRBHEsitTtE Ghan faflyn a3 SGrubaR? showsy FoRek a9
exanple, IF e HOSC kol p i T o)
exanpl e, EL@??@%?% E% S\ﬁ%?‘her f h?ﬁ?c@%&ﬁe@%@% tgﬁ%mfgc??l\(/ji ty.
When appl yi ngefiencechaitoftagt DNA of the present invention to the

t herapeutic or prophylactic agent for tunor, the follow ng nethods are
usabl e. Thus,2)exAmsptikieodompnistrigthe peptideatbscribgdt inel ) aloawehi nant DNA of 15
the present invention into cells include_a nethod which enploys viral

vectb? s and tWeereiydberpentids gan; bindate AdkAN artigencardche ragegnized gy,
pp. 20-45; n- Yakuji, 36( 1), 23-48 ( 1994); Jikken-1gaku-Zokan, 12(
15), 1994, a ‘ef erences cited therein), and any one of such nethods may

be applied to thgsRLeERNENHDYENHOBeptide of 1) or 2) above, it would be between
8 and 11 amino acid long. Examples of peptides of 2) above include those
having an amino acid sequence wherein an additional amino acid(s) is
20 attached to N- and/or C-terminus of the entire or a partial amino acid
sequence shown in any one of SEQ ID NO: 1-34, which partial amino acid
sequence lacks N- and/or C-terminal amino acid(s), and being capable of
binding to HLA-A2 and recognized by CTL.

Examples of preferred tumor antigen peptides among others include
25 those comprising the entire or a partial amino acid sequence of an amino
acid sequence described in any one of SEQ ID NO: 1 to SEQ ID NO: 20

and is capable of binding to HLA-A2 antigen and recognized by CTL. The

phrase herein used, i.e., "tumor antigen peptides comprising the entire or



20 Exanpl es of nethods which use viral vectors include those wherein the
DNA of the present invention is incorporated into DNA or RNA vir s/ sashyps
retrevirus, adenovirus, adeno-associated virus, herpesvirus, vaccinia
virus, poxvirus, poliovirus, or Sindbis virus, and then introduced into
cells. Anong them the nethods using reﬁrovirus, adenovi rus, adeno 25
associ ated virus, or vaccinia virus are 6%rticu|ar|y preferred. Further,
there i s anot her nethod wherein expression plasmds are directly injected
i ntranmuscul arly (DNA vaccination), the |iposonme method, Lipofectin nethod,

ol ectr opor & tartish At REGRRATECONT: Bifen B8fine Qcfd SAHuEHCS &4 is
parti cul ar laapbié of betldidgt® HIA-AROafEfEn Rl FefophizdtBBy O aledrzettitesent

i nvention act as pharmaceutical in practice, one can use either of two
met hods: i rthei sadd peptideschrersimtilarttoDiésedeadcribetin 1)rand@iabdvent o t he
body, or ex vivo nethod in which certain kinds of cells are renpved from
human, and af t erSpefifie Rxamplesnindlnde tdaner agitigero peptigesoeompsisingi\the

L NG o
d ref [ - gl I ' . h
case of 11 N0ud i HBL 10s oo nedpd el Bt RS UL ISR er o

via any ap%éﬁbﬁg%ggﬁ%aewm.owh@&ﬁé%ﬁ e (B UXTE Qs

treated, a her facto For” exanple, 1t may beﬁa m ni stered via

i nt ravenousantigdr paptides @domprisiagt thieeentire onarpattizdrenim adid sgquence of

i ntranmuscul ar routes. In the case of in uvo nethods, such pharnaceutical s
may be admiangitesr athine acid isequenos agel isocapablecdf binding to iHA-Ahdntigen are
typically formulated into injections containing a reconbi nant, DNA of the

predéht i naiM Tecogized byckil be meapedhahthe said peptidesiars sindlagde, those
needed, conyenti, onal rri.ens.. Wien a reconbinant 2 0 DNA of the present
invention i ech@egm&@dffﬁng%@?gxgs or nmenbrane-fused |iposones (such as
Sendai virus (Hpe! | 8), edisk NESMERY iddh t s QLM :
suspensi on, frozenedrﬁg?géggn%riﬁﬂé’%tﬁgg- c(g{]cent rat e%ﬁllgéglzeﬁe%ég@ orrgé‘t’]ﬁlg

l'i ke. Althosrrakheristioy funetiodallgc eqhivedait VAtAE tilGioRT AAEigEN2 peptidegnt i on
in such formul ati ons varies depending on, for exanple, the disease to be

treated, thehiofemaybobdetyeinaftghirefefrred paasi“‘tuhmor graigempeptide iderivatire? y
preferred to adm nister, 0.0001-100 ng, nore preferably 0.001-1Q ny, of a
recorfbi nantTeiMA 9 a Farigndswhich Ras e Aminde ek, seayengs whgeingone oy JaN

2003 19 eveéfxl sgver al rmr.l(ihs.. Wen_ a recorreet}ijmag}l DNA, of thde gr esent

i nvention a¥VGERHHRY JESidlies pre cldnged; in thy amine acld Sequencs of as
correspondi i ﬁm S RIREd i e t
and intraceﬁﬂﬂpgr F’@%ﬁégr %’ce_rssed, ﬂtqﬁeglter s_ustegﬁt tunor an |ge?¥egeg%sd)e<&l%n
fragment foglidraet&9smds s ttimor Hnfigent p_@?ﬂd@ﬁ@.egrﬁ%% fEcdghizeie by
surface of APC at high density, CITLs specific for the conplex proliferate
ef fi ci ent| yCTh when, benddt tonbiLAc&l2 sndigende ftocoydichgiyheanp warike st hawingent

or prevention of tumor  would be_achieved in this manner. 1 o The
"1 ec¥frbi nan®np P asEraldamingiacid rianges, isx the eaning gsidspeaguence of tumor

antigen peptide of the present invention fall within the scope of the tumor
antigen peptide derivative of the present invention as far as they have the
activity as a tumor antigen peptide whereby they can bind to HLA-A2
antigen and be recognized by CTL.

25 The term "change” of amino acid residue means the substitution,
deletion and/or addition of amino acid residue(s), wherein the “addition”
includes the addition of amino acid(s) at N- and/or C-terminus of a

peptide, and amino acid substitution is preferred. In case of substitution,



"pol ypepti de" as the expression product of the above-nentioned riﬁpnaknant
DNA can be prepared by transform ng appropriate host cells with JAN 2003
expression plasmd constructed by inserting a reconbi nant DNA above to an
appropri ate expression vector (e.g., pSV-SPORT1) and 15 culturing the
transformants in an appropriate nedi um Exanples of host cell include

pr okaryotes such as Escherichia coli, u&lcellular eukaryotes such as yeast,
and cells derived fromnulticellulax eukaryotes such as insects or animals.
Transformation of host cells with an expression plasm d can be carried out

by a known .pmt o [oX ; E‘ﬁfﬁf n
met hod, or tﬁﬁeﬂgﬁ‘eﬁfré}cﬁgaﬁg% %gtaﬁ%gw %ggog@ﬁ)%g%%lgée‘d ?ﬁglsm([)%tég?ne égn be
i sol ated angniditiohi @rhtagfodtiviyt 8s Thentlamdr bhvasem seitidy o€ eddiftaindde
determ nati on whether the said pol ypeptide gives a tunor antigen peptides)
capabl e of T prefesedglengthl of fhE€Tlinzdtt antigempapgideod etivatdde chthderesenti ed
out, for exanple, by 25 allow ngﬂggagocyt es such as macrophages uptake the
pol ypept i ddBventiondspsigaitarn to He abogermentipnad dempepantigen megptisie, about

i ntracel | ul rli reacting, the conplex formed between the resultant peptide
fragment arftltQHlA SR AC with CTL such as YK-EC ( FERM BP-6726), and
measuring the I a (10U t ki g3 .Iéf | e,
| FN-y) produced %%a@b@@?ﬁtﬁ&%gﬁgﬁég&éﬁ%ﬁéﬁsm t@ébtgi%f)} e%{el §'§ﬁ t he
present invgqyi @ bhantige! bepane PRRREAIAS s aABGRIDIEO it RS SHLANC
dosage form 15 a u%?lll stratglho rrePhgd aﬁ%fb%ose are tahe sane as1 t hat
nmentioned atctigen, nartd inasdseon WLARAR entigem tleimatefs stepivhda Dable 1 are
derivative thereof of the present invention. Wen the pol ypeptide of the
present i ndgmewon(lmgnadogeneatiosy el 118 19890s Jalmemnolt 15S: upT4ReV 3, APC,

the resultant tumpr antigen peptide produced by intracel | ul ar processing
fordd a |0 E6MR eXURNGE, ARINCAGH TegeHIehw ek share R sHilae PERPErtY Withce of

APC at high J t . ifi aQr. id ffi,ciently
ool 1 1 er at & AngroeeeBld aiRich, SRE dhe Fonlathel i AR rastfiR gt Bei i iRbNen:
and prophyl@axi s i Oy 18 ﬁ@&@ i o) vi des
an anti body@?hatﬁfa;cggég{fgli’a}é?%t |1§§s(ﬁ?§h% ?aa?ugrgl?p% I gendégié%{t%%‘)geagﬁhg
derivative pregaegpfingéntibg RictgeattHodeetdbinPrisisCthaakhitiedbes Pet asfShhy
prepared, for exanple, according to the nethod described in "Antibodies: A
Labor at ory aminmlatid Iseqaenee vherein & repldeeableoathiBpracig tasidioe(slabofaat ory
Press, New York, 1989. Specifically, antibodies having an ability to
recddni ze dnstanastResitiony hand/an fetempinusy gEithe @mise acidmsauencegen

2 . der | . . . 7 . Coh

Poror o APULTRAD BE SRS, SR TR bS8 1 °
t A mh . RR . S!!Etﬂ'

;ﬁ?yggd: ggallhggmgtgr%]?@m tyGES: rér%%{}gjgééap C€b9| cr’n’runoi oglé():g#ugiglaignom% thaend

the |ike. Rebtif heboveing eonsiderdtia@NOSEgSamdlés aif pheeprid ahfmdrebhgigeaan be
sel ected from i mmunobl otting, radioi munoassay (Rl A), enzyme-I|inked

i mmunosor bepeptides alerivatives) inchnde dhbkeorasprising theuentisss oend pest agf. an
pol ypeptide or its derivative of the present invention, or_a 0| JAN 2003
21 r&konbi rENONICIHS SeaueRee seRerginy anteplaceable sanipge pcid aesidug(shite by

1 ow t th nbi t DNA bl g i it in th .
Lreat ment oPOTHABY2 ARYAR CTRIIADS B TeRlPRe dinRErer wliavable SpigR adidng a
X (i ‘ . . . . . 5 t of i
pat ent 1 CESLERG S8, B of (HEL IR 4Bold; itte]shERPIRN of’ ahifB acid

sequence wherein the amino acid residue at position 2 is replaced by

leucine, methionine, valine, isoleucine or glutamine and/or the C-terminal
25 amino acid residue replaced by valine or leucine, in the amino acid

sequence shown in any one of SEQ ID NO:1 to SEQ ID NO: 34, preferably,

SEQ ID NO: 1 to SEQ ID NO: 20. The length of the peptide is preferably

between 8 and 11 amino acids so that it bounds to HLA-A2 and presented.



.methed which allows an efficient in vivo induction of specific Lf. ﬁs one
nmeasure for this purpose, the present invention provides an APC on'pjf'A s?ﬂpﬁg
a conpl ex between HLA- A2 antigen and a tunor antigen peptide or its
derivative, the conplex being presented on the surface of an 1 o isolated
cell which has an antigen-presenting aﬁhl ity and is derived froma tunor
patient, or a therapeutic agent for tu # cont ai ni ng the said APC as an
active ingredient. The term"cell having an antigen-presenting ability" is
not specifically restricted to any cell so long as it expresses an HLA- A2
antigen 15 capaklg. 0 r esent.d trH%r‘Dl‘ Jage o e erd LV t he
present inventi ?n on@te%e éﬁr%%@g. den ri Plg@h('(:igl In%&rw ?@ﬁaﬁg{?g%oﬁpg eto
have an es %ﬁiﬁiéiﬁghﬂﬂ@ eftirk OGN aPpaRest aRdadllnbl h¥id %@1&6&5 YHea€din the

Subst ances to ‘be added for preparing the APCs of the present invention from
cel | s havi mgnimo acid gevidpe etepositigna®idnd por Geterrtnogtisordplace Dby dtiwepr
antigen peptide or a derivative thereof of the present invention but also a
r econbi nantnbira acidaresidyeisht predersbly hthe asgine acid eesidun. atl positionr2tis
prepare such APCs of the present, invention, cells having an

anti gen- prégaﬁpgagbsédwﬂr&m 1oping U ReniRleuriDe paBleiRming angdirted ex
vivo with r..antl . t] (S L vat i . r .
nvent | on, (BF & ERPhepFrBaR tiath BYSrEhE R JoEft . b Gl SBER i

bet ween HLA; | G [ rm o dqr i i e

| munol . | éﬁﬁﬁgﬁﬁéér. , 4@?@2@995; bS%TE Irllj_oll\f(,)' ?5?%%@81?%99( %%ér
Res., 59! pild8datit®@9riartnpesides ha¢ stiendi it iSEQelD NEr 85uge8EQ e NOJ |
JAN 2003 22 APC of the present invention can be prepared as foll ows.
Lynphocyt estOgirespectivwled from peri pheral blood of a tunor patient by Ficoll
met hod; adherent cells are separated from ngn-adherent cells; the adherent

cel 19 are then dite tHE@riantigen peptidscderivatiygscel-the present inyentigncean
dendritic cells, and the dendritic cells are.pulsed by cuylturing with a
tunor anti }@n“ﬁ’éﬁme@e & bu%olqg‘ﬁeﬁbf:dgumort ﬁéﬁ#@se?ﬁpt}crﬁ/e#t %15?1 P’gesc?ﬁitai n
t he APCs of; : pr e ' t] : Ni Lon is
pr epar ed b)}n?ér}?crl%’uéﬁ%héﬁ ggo%b%éﬂn}? E%NRBQP&F ﬁ%é%orrggg%? b ﬁ%l\gefrﬁe‘:tgﬁgrfr?? o the
above- ment irpatilieC @vhehdsis, Rad naiHe¢tiRE tHY eesilthRe péptidd o the caioee
carried out in accg?dance W th tt?g tﬂgg%hi ng in Cance}raé%Res., 56: p5672, 1996
or J. | munmmnéntionéd :mpasameméenddf tambrt hatigekepeptide HordetRitainasvinethleras
DNA, is usable for the preparation of APC in accordance with the teaching
of J15Exp. M&d. notgit: hesesunchiopal seharactenisties amlixaland: ¢ etHMOTr agBEHEER or
tunors that c%g‘pri ses the above APCs as an active ingredient preferably
contai ns pWRfACSyi cal saline, phosphate buffered saline (PBS), culture
medium or the like in order to stably maintain the APCs. Adm nistration
may be achi eved ThHetugempnsigennpentide oo lay deriypsiver thergpl ¢f the present
intradermally. By returning the above 2 0 therageuti c.agent for tunors into
the pati entiD¥EBEER), iSspseluli ascrPTaphylactie & theTanaiticy 38Rt Her payneRt who
is HLA-A2 positive and al so positive for SART-1, and.there t unor _can be
treatod. | IVAGRAE B5CSHRRR SRRMEARTESb PEPRAS O 8 ARVt TGOl Feah
ggg%{oﬁ\e’eog g5, o gﬁﬁé'e‘ﬁﬁbeh%n%ﬁo%?&és U R0 TR BRopRyhlfc fend ™ N9
for tumors that comprises as an active ingredient at least one of the

above-described tumor antigen peptide or a derivative thereof. When a
therapeutic or prophylactic agent for tumors of the present invention is
administered to a patient who is HLA-A2-positive and SART-1-positive, the
25 said peptide or a derivative thereof forms a complex with an HLA-A2
antigen molecule present on the cell surface of APCs directly or is uptaken
by APCs and intracellurarly forms an HLA-A2 antigen complex which is ‘

transferred to the cell surface, the resultant complex is presented on the



In the case of nelanoma, it has been observed that an adoptive

i mmunot herapy wherein intratunoral T cell infiltrate taken from tq'ué Mﬂ@ﬂ\t
hi nsel f/herself are cultured ex viuo in large quantities, and then Ol
JAN 2003 23 returned into the patient achieves a therapeutic gain (J. Natl.
Cancer. Inst., 86:1159, 1994). Furthernore, in nouse nel anoma, suppression
of netastasis has been observed by stimiPating splenocytes in vitro with a
tunmor antigen peptide TRP-2, thereby proliferating CTLs specific for the 5
tunmor antigen peptide, and then adm nistering said CTLs into a nouse
carrying grafted nel anoma (J. Exp. Med., 185:453, 1997). This resulted from
in vitro preelli $urface of APCEHE hight depsity f andl CYLs espegificz for the presegitexd
between an HLA antigen of APCs and the tunor antigen peptide. Accordingly,
a net hod f @omplext prglifenate andhi desteoyrpthe dimeor nealks | nghen treasmantr er
peripheral blood |ynphocytes of a patient wwth a tunor antigen peptide, a
deri vat i ve RIGEeRIPN Of tRARQYIMS) thalh adiNaved. a pol ypeptide of the present

et on L0 TR MR SR €T BT S e et g, e TS
el o o 5 B SR R BB 5 ot SRRSO o
o S T ST B TR AR P ad
et apeut AL £ R N 06y ok B RIASE BB b 2 bl

Admi ni str atd

RIBN SRR SNBihas! ol ARbA: rdsMLALEHEhmolAof ghaal |y,

or intradernmally. By returning the above therapeutic agent contarning CTLs
as an acti tedidtiieespynthe tHepapb@tipficenbf éh_@ﬁﬁﬁhefé@r hRdiradiothetasf kanon
tunor cells is enhanced in the patient who is HLA- positive and 1s al so

posiitoi ve f dse 2nhafeld- by dTéiagt thetheedpeutic agdastfooyrmers of éieebyeddig
treatment of tunor is achieved. Further, the tunor antigen peptide or a
deri vati ve inhventoh asoa canguihgfddperapy.of the present invention can be used
as an ingredient of an 0 7 JAN 2003 24 agent for diagnosis of tunors.
That is, the turfbrtherapgeticpept poephiylactic agent or veumprs hef thespnesent
invention serves as a di agnosti,c,agent which i.s useful in the detection of
an anti bodyNVeNHoBapA% b RAMiBiSiErssy alang uwdth (a8 sadiuvant; ner |mRy) be

ool b T BTGB ol B e b B ™
s et TR b RS, S T e D ©
ST | DY AL kBRIl 2538 5oty e hagposi, o

| um nescent,@fiBigy, lfpﬁéoﬁh?élﬁbffépaﬁdlﬁfrﬁscﬁé%%&ﬁﬁ% répRRfibiRs iRbivhidiedhe new

met hod of detecting antigen-specific hat uses a conpl ex between an

anti gen peppdpiriedIhren Yduhdntd IehdSHhOARE, a2 Wamedés dO¥everah peaplax of

a tunor antigen peptide or its derivative of the present invention and an
15 HLA- A2 amitepgeationy ihewhiehl tledpeptitibs avaiadtatiert to tipidstdrechlso uheibdet
CTLs specific for tunor antigen whereby one can detect tunors in

ear |3(phase, Administratici s nmegur re@ceachiavedast fasi s examplepr . irkpad¢remally,t can
be used for selecting patients adaptable to the pharmaceuticals of the
present i nvhaypodermicallyieby fafrapenous irjection, onéhedike. whitbhughdheednse ofcal s
2 o contain as an actjve ingredient a tunmor antigen peptide of the present
i nvention od tReON pRéigeThpeptide orpacdenivative, sheresh qfr e peeseatdinygnsion c
agent for tunors caopprising a tumpr antigen peptide or its deriyative of
the presentMiayehed .teapﬁe%appmm%e qlmelzfﬂggr% fgra%pépl@a SEIKAFI O out

1 uor escendef isaled (HOEE0 a3 %ﬁ%%i&i%gﬁé%@gﬁ& Ep%g%& iiﬁﬁféﬂlﬁ%ea”dd
Sci , 274. 4. 19 I j

the Sount  Gpui Eatp & ppPe g i pBnen Bk FERE 05 1o shdPli s s
| ynphocyt esmorg) ﬂre‘%é%'gb:ﬁp%oﬁmg to 10 mg of the peptide every several days to -

every several months.



derived froma patient suspected to have a tunor is determ ned. The present
i nvention al so provi des YK-EC (Deposition No. FERM BP-6726) whi chUifsJAN @83
cell line established fromintratunoral invasive |ynphocytes derived from
an esophageal tunor. YK-EC has been proved 5 to be a CTL cell line
restricted to HLA-A2. The tunor antigen peptide of the present invention,
which is restricted to HLA-A2, has been ¥ound on the basis of the
reactivity with YK-EC as an index. Accordingly, it is possible to further
identify tunor antigen proteins and HLA-A2 restricted tunor antigen

pepti des which are novel by neans of YK-EC. The present 10 invention also
enconpasses suc e therbpeultic ongprbptiytatichegaitf ef tiexd présemteinasntien nraya
manner simlar to that described generally in "measurenment of tunor antigen
pepti de" abmdpimnals speattive ingrediantEnatpindy thedmimar botigen pepgideobt dis ng
Exanpl es are provided to further illustrate the present 15 invention and
are not to derivdiis ofchedresent inyentiensbupealsnePdWs ermodimg ethe tumor

Est abl i shnent of Cytotoxic T Lynphocyte (CTL) Cell Line from|]ntratunoral

| nvasi ve Ly#pHERy Peptide an)its deryghNaqgenn entids Agian OXPreasiasy Brefdielo t he
di scl osure of Seki . et ., Cell lmmunol. 1?5: 101 110 ( 1997),
HLA-A'_&-rest?gﬁggi)@@@b@lp‘ieisﬁ@t %@’gﬁ%bl i shed froma TIL obtained froma
surgi cal speci neThos, ehephdgas recanclgr beehodgielgped aquacsinationl method
carci nomas when classified on the basis of the tissue type, naned YK-EC and
used in t hewhigh vatag PRfechreding “polytapei ashersim musaldetg@’ELtemt@eS"ame

National Instityte of Bioscience and Hunan Technol ogy", . 1-1-3 Hi gashi

'Cli'sukuba, | agatre asadaNA Yaemines | ek 1oR Fampler JoryHHi P%mmkneégy;\&c@,sici on
N | 1 998, iti No. RM_P- 16855 .1 JAN 2003 2

he depost (PORLTas 198nERar r JAUS I naSFEnar Bhe A FayiRs Do 2
(I'ntey nati ofigdraERASIdr %}éﬁgmﬁ% et/ e o BNAS eReSihleVa t¥nr

YK- EC on Tunor Anti gen A'reconbi nant plasm d was prepared by
i ncor por at i fgti @tideliorga HiAIVEE therrdtaok tihe questnn ihbentiBd 3n3d, if om
SW520 (ATCC cell line No. CCL-227) into an expression vector pCR3

(| NVI TROGEN]esiredscaobd¥{sk enicodingetlies diuimor emtigenNpeptidet ant ligatadicter . 10
Res., 55: 4248-4252, 199%1' Fi brobl ast ,CEI | Iﬂjne,, VA-13 cells (RIKEN CELL
BANK, The |PRR 2 &esPBHDaPt Jp Nén wWiicBrit AheRedissried, Inten anyvapprenmates; ol .

Fenn., 44:242. 196 re Lbl r fected .W t r.econbi nant pl.asm d
Cont s ni e CROECABSBLVERRE Sonds b6 3RR | EaRhitabl NS SEEETH Balindbi Rl A
15 odi ng i I [ R ¥ - 9 6676)
by L Sof ecro Db £ SPHUAE Glo SUTBbIRPISNE B JOT s did
follows. |nukéfug apanesttied infredioht of M 1Rér icCaf prophyfddtid th feDNA
(SEQ I D NO u2 of W97/ 46é76)1ngrr$codi ng SART- f@ﬁg)su beer?tggp(})rsi tedg%%?:ler
Deposi ti on NomoFERM BP- 5951, and plasm d K3 20 obtai nabl e therefrom can be

used instead of 6D . Specjficall ,104 of VA-13 cells were placed in each
vel | of 96-wel | HerspframBinapdDN{E e b madrmasilydan apgdngiednian Hiag

L% B VAR B A of BBl B oA R M e o
oo St s, "L SlcIng o (A RER PR A Bty ot cegies, 1
588; ransf eghamoSHadhr LABorateyp Fress (POBY). NPRE ihSértioh BOYRE reddt@binént/ JAN
DNA into an expression vector can also be carried out according to the
teaching of the above-mentioned basis text.
It can be determined whether the resultant recombinant DNA of the
25 present invention may give a tumor antigen peptide that is recognized by
CTL after binding with HLA-A2 antigen, for example, by the following
method.

Firstly, an expression plasmid containing a candidate recombinant



27 cul ture nmediumwas renoved and 2 x 104 YK-EC were added, which S
followed by cultivation for 18 to 24 hours. The cul ture nedi um was JAN 2003
recovered, and the anount of IFNy was neasured by ELI SA. Specifically, an
anti-human | FN-y nmouse nonocl onal anti body was allowed to adsorb 5 on wells
of 96-well mcroplate to provide a solLﬁ-phased anti body. After bl ocking
non-speci fic bindings with bovine seru Zlbunin, t he sol i dphased anti body
was allowed to bind with IFN-y in the test sanple. Antihuman |IFN-y rabbit
pol ycl onal anti body as a detection anti body was then all owed to bind, which

co dy : on ar : ) | )
ant i body (K% AloMlehEkBraa diakd confatin TRISRA AiRAdiflo 398h a2
subj ect ed faﬁtf‘gehgced%meeéﬁsiéﬁm.immmm apsmﬁitﬁf\%wéa@dqﬁwlcegggnt

kit T (Sumtonmo Bakelite), and neasurenment of absorbance at 405 nm

absor bance sweh LOQES-FUARCO CRB165T)amiEioroilast YAAIRI{RIKERNEELLBANKer m ne
the anobunt of IFN-y. 15 In the control experinents, the follow ng three

groups of dhlel lstidnge of Rhysicalrand CheamicalaResgarchgl Bhevransiectiommséyct i on
(non-treated group);. cells transfected w_th, reconbi nant, plasm d 6D al one;

and el |'s Deafshitveds {art Kxampley Pecbipoferting mesbod qusing dvibofegtamingo201
cDNA. The resul ts i able 2. .be . A0 _abl.e nt o y
Pr oduced b§e§$5%d(%mw}'l Eﬁﬁﬁeﬂf?’agy ’ %@%'Aér‘{fég%‘if%bw&?éb ?g@ﬁﬁ’)
VA-13 0 VA \ 1: +h3 6 : + - 802 + I

00 1 0 2 TAN 2008 28 hnih AYREHs adisors ST Al &Br AR AL BE oy
pl asm d 6Digne®ith BbohivatiotENAtERERS axfaiple, AFNQPpeohecef by WRd G, igen
protein SART-1 and a reconbi nant plasm d contai ning cDNA encodi ng HLA 5
A0201, t heresporsse éspoeasest bpndar ezathple pDLESA fo-Neternrimepwihethen the her

groups. These results indicated that a tunor antigen peptide of tunor
ant it§en pr ceadiddaNA has fhe 86HVEY. t o HLA- A0201 and that YK- EC recogni zed

Lumor - anti gon pIBCFAART e EHRoRbi A DA Gt ceg At HELUIGH rtgrfihéi e
tunor anti ge : f
ant i gon poprrRe (i B pRAHIAAE debi e RhnS) (bR HFW IR RIS b g

t he HLA- A2 ;sbpid.he notifs shown in Table 3 are known (I nmmunogeneftcs, 41:
178, 1995; J.
Thus, examples of a method of introducing the recombinant DNA of

15 the present invention into cells include a method which employs viral
vectors and those described in literatures (Nikkei- Science, April, 1994, pp.
20-45; Gekkan-Yakuji, 36(1), 23-48 (1994); Jikken-Igaku-Zokan, 12(15),
1994, and references cited therein), and any one of such methods may be
applied to the present invention.

20 Examples of methods which use viral vectors include those wherein
the DNA of the present invention is incorporated into DNA or RNA virus
such as retrovirus, adenovirus, adeno-associated virus, herpesvirus,
vaccinia virus, poxvirus, poliovirus, or Sindbis virus, and then introduced
into cells. Among them, the methods using retrovirus, adenovirus, adeno-

25 associated virus, or vaccinia virus are particularly preferred.

Further, there is another method wherein expression plasmids are
directly injected intramuscularly (DNA vaccination), the liposome method,

Lipofectin method, microinjection, the calcium phosphate method, and



| munol ., 155:4749-4756, 1995). Table 3 Motif of HLA-A2-restricted Antigen
Pepti des* HLA-A2 type 2nd amino acid from Anino acid at the N-ternlfudAN 2003
C-term nus HLA- AO201L. WV, LHLA- AO204LLHLA- A0205V, L, |, MHLA- A0206V, QV,
LHLA- AO207LL *: The length of peptides is 8-11 amno acids. 2 o The am no
aci d sequences of peptides consisting of, 9-10 am no aci ds, each conpri sing
any one of the above-identified notifs Wit ch are contained in the tunor
antigen protein SART-1 set forth in SEQ ID NO 1 of WD 97/46676 are shown
in SEQIDNO 1 to SEQID NGO 34. The peptides, each having the am no acid

650- 658, %E‘Sé%%@?g%%tz%féﬁﬁgﬁgﬂ?@%ﬁ”i@%@@ﬁ@%@Eegﬁﬁfqgﬁ%ea%‘l‘%b%?ii d
{ fBded 642- 650" (SEQ ID NO 1), "642-651" (SEQID
N ) s aRR T Y RREfed 2. e sba" ((SEQ 1D NOL 4). "712-720° (SEQ

ID NO 5), "778-Ia86rddrSoQridkeNBe focombipant DA yf tied Bresatithievencidnbactt he
solid phase nethod as follows. 5 ( 1] Synthesis of SART-1"642-6S0"

Leu- Leu- LelaCphaGmacAntical/ in @ractiet; ¢r3sEQanDisOeither Bfdwol methbds: Rewive
(0.57 mmol /g, 100-200 nesh, \Watanabe Kagaku) was used as the resin. The
synt Hesi s vidsthofl tinapduchsPA 19adlisectio ntroducedeinte the dundyn i oig ex vivo
Froc- d y- OH, Enpe- Lys(.Boc) - OH. .Enoc- Asn-OH,_ Fnoc- d n; OH, . Fnoc- s&t - OH,
o Letr. QHCHIRR 1 SUHER ot ECe (B dreoBguaiacb gt b, S0 s
Schedul e 1 ; ALt t ol e i t r r.e
carried outlggt%%ﬁgpﬁglﬁol?l %%c‘%%g%)ﬁ%gb%tgfdoeg?g%é P %gy bg%ﬁwé%qf‘%g ﬁﬁo\i@eﬁ

t he pepti dephdds | Nikkes-Sertdrd, ApHi, QQQE?%@‘?'EO—KS( Gerhanakuf/de pas-asl e,
5% H20, 2.5% et hanedi t hi ol /LI'FR) , and the m xture was reacted at room

t enper at ur g 1004 );2Jtkckemn- IyaklieZdkven, r B2(t5) pr1 994} wind neferencaddeied Gheteia.

di ethyl ether under ice-cooling. The reaction mxture was stirred for 10
m nut®s, filn@peameihodissmese wreferableni of diethyl ether. 2 o The filter

cake was conbin ith 10 nl, of aguepus acet ] |, d, stirred for, 30 m nutes
ona fiTtered to Bt Spse ohan daf Hetinas; SIpA, St phesrriiwention ey
aqueous acet | i Sl L ! t he
resul t ant ﬁ%%&%@gﬁ%ﬁ%&% a‘h&s@c}% y@%tﬁ%‘ggggggég%é éﬁgt?fleda %ﬁgs?%z%ggd
onto a reVeéy%_ﬁthﬁ%ﬁtcP?c?é“tP&t@Bt A ot i~ PR <ODSFAY GiaiiiBle? @ M3y beX 250
nm pre-equilibrated with 0.1 % aqueous TFA. The colum was washed with 0.1
% aqueous Tadmimistededted imtrialvenousy atsaagetibl satdetaaheou s cintcaneianeatispn
upto 30% over 180 mnutes at a flowrate of 7
15 or intramuscular routes. In the case of in vivo methods, such
pharmaceuticals may be administered in various dosage forms such as
solution, and they are typically formulated into injections containing a
recombinant DNA of the present invention as an active ingredient, which
may also include, as needed, conventional carriers. When a recombinant
20 DNA of the present invention is included in liposomes or membrane-fused
liposomes (such as Sendai virus (HVJ)-liposomes), such medicines may be
in the form of suspension, frozen drug, centrifugally-concentrated frozen
drug or the like.
Although the amount of a recombinant DNA of the present
25 invention in such formulations varies depending on, for example, the
disease to be treated, the age and body weight of a particular patient, it is
usually preferred to administer 0.0001-100 mg, more preferably 0.001-10

mg, of a recombinant DNA of the present invention at every several days to



m/mn. The eluent was nonitored at A220 nm and fractions contai ni ng 0|
JAN Z003 30 the intended substance were collected, |yophilized toﬂoiOUﬂN%ﬂa
46.3 nmg of Leu-Leu-Leu-Cys-d n-Asn-Lys-d y-Leu. The resul t ant pept’i de
showed' retention time of 21.0 m nutes when anal yzed by a reverse phase
packi ng material SUM PACK ODS- A211 5 col érm (4.6 d~ x 250 nm eluting with
16 to 46% | i near gradient of acetoni tri 1€ cont ai ni ng 0.1 % TFA. The am no
acid analysis (Cys was not detected) and nass spectronetry of the peptide
were consistent with the theoretical values. Amino acid analysis: 1 o

Hydr ol ysi Sﬁ"%é’ ?Q@é‘%n@o%saqueous hydrochl oric acid solution, 110 C, 24

hour s Anal ninhydrin nethod Asx: 09(1) Glx 10(1) 15 dy:
0.9 (1) * Leu:_4.0 (4) * reference_am no acid Lys: 1) Theoretlcal

val ues are indi d¥h€8 AnfesamahingsdeDNA of\the If§”|§§%1i”r éﬂ%@ﬂ@m@ raB)desgribed] +:

2. depr ot ecHBNCIB ANPHSHPAIPIAE Epi%mmﬁﬁﬁ@Xﬁ%Egc%mp@w o dhdfedt

1, 0UDLI 0 3B AR ONGC 59 LARBH, o (2 Bl Lot dnd Guatlalighy;

2003531 O Rk, AN AU OGRS BB DA fghifbr roPlhs‘a boMflex
with an HLA antigen and presented on the cell surface of APC at high
density, CTLs specific for the complex proliferate efficiently in vivo, and
tumor cells are destroyed thereby. The treatment or prevention of tumor

would be achieved in this manner.
10 The “recombinant polypeptide” which may be referred to as simply

“polypeptide” as the expression product of the above-mentioned
recombinant DNA can be prepared by transforming appropriate host cells
with an expression plasmid constructed by inserting a recombinant DNA
above to an appropriate expression vector (e.g.,, pSV-SPORT1) and
15 culturing the transformants in an appropriate medium. Examples of host
cell include prokaryotes such as Escherichia coli, unicellular eukaryotes
such as yeast, and cells derived from multicellular eukaryotes such as
insects or animals. Transformation of host cells with an expression
plasmid can be carried out by a known method such as the calcium
20 phosphate method, DEAE-dextran method, or the electric pulse method.
The polypeptide thus obtained can be isolated and purified according to
standard biochemical procedures. The determination whether the said
polypeptide gives a tumor antigen peptide(s) capable of being recognized
by CTL after binding to HLA-A2 can be carried out, for example, by
25 allowing phagocytes such as macrophages uptake the polypeptides of the
present invention to produce peptide fragments intracellularly, reacting
the complex formed between the resultant peptide fragment and HLA-A2 °
antigen with CTL such as YK-EC (FERM BP-6726), and measuring the



solution 0.3 mM 7.washing DV 1.2 ml 1 x 4 *: Duration (mn) x the nunber
of times of treatnent [2] Synthesis of SART-1 "642-651"

Leu- Leu- Leu-Cys-A n-Asn-Lys-A@y Leu-Leu (SEQID NG 2) 5 Froc- LeudAl WAN 2003
Resin (0.57 mmol/ g , 100-200 nesh) was used as the resin. In the sane
manner as [ 1] above, Fnoc-Leu-OH, Frmc-&y-(]—l, Frnoc- Lys( Boc) - OH,

Frmoc- Asn- OH, Fnoc-d n- CH, Fm)c-(,ys(tBu):-2 , Fnoc- Leu- OH, Fnoc-Leu-OH and
Frnoc- Leu- OH were coupl ed in sequence by using 100 ng resin. After the

conpl etion of coupling, the 1 o procedures were carried out upto Step 3 of

el o T Bl o Bt RORULAES 55 B 1BNPAIBLI %o SRE ORI 2 ™

and the m xddgngeas reacted at roomtenperature for 2.5 hours. To the
reaction sol ution was 15 added 10 m of diethyl ether under ice-cooling.

10 m of di et h”"ywlﬁ%rﬁeﬁ%?&ié*% P Hepti @t B horefitc ﬁnﬁi‘%ﬂéﬁ“ﬁ%@iq%“géﬂﬁ
ocin was WRBSUER o8 RPOpMVBRES BRhe ) 1" RitgbRen OB ThBsd? IRk T
washsngs Wehfhih¥dPiibh 2R€ihod Qn@’l%bn g.; g%h&ﬁ%t a§ EHQPH&?Rfdrﬁ:g dB6ve in g

di ssol ved I'n aqueous aceti c acl onto a reverse phase pac

material YMnRAHoORRHA Rl Wik 3ntider Feptfe BF & BEHhiDE ekt st 1 %

aqueous TFA. The col um was washed with 0.1 % aqueous TFA and el uted while

i ncr easi ngptéseracgivetition.| e Wt etlie aidlppeptide ci2thevsrestaP imvertion & a
flowrate of 7 0 7 JAN 20p3 32 m/mn. The eluent was nonitored at A220
nm and fraatminsstersd donantumoe patientjeit =ihgitakea ber APCY| thec resiiltant

| yophilized to obtain 27.1 ng of Leu-Leu-Leu-Cys-d n-Asn-Lys-Qd y-Leu-Leu.
The resul t Bamoge phitigens mepsidler dreduiced bymintracelularnprocessingclortisaral yzed
by a reverse phase .Packi ng material SUM PACK ODS- A211 columm (4.6 _d~ x 250
nn) 181 ut i ngowIRlex Ygth Gy pREgen gndipsesernsed e thaiceli swiaehobARG8t 0. 1 %

TE7 o RSy R BT o el e bR RSy TSRO
our s, Anail J 144 SRR HAGSIEOY HAFAPT rEag: nad AGle Taaanps, g ireqtmeny apq 1
'Iqh)é:or gt i cgpggép%lg%i éé?ﬁfqrglg?%g@l&aiﬂnee%(glﬁ%ﬂ%ﬁeggsno) éc:\/gsls_ygz egf rgoﬁré% ry (FAB)
[M+ H +: 1114. §hegresent invention provides an antibody that specifically binds to
15 a tumor antigen peptide or a derivative thereof of the present invention.
Such antibodies are easily prepared, for example, according to the method
described in "Antibodies: A Laboratory Manual", Lane, H. D. et al. eds.,
Cold Spring Harbor Laboratory Press, New York, 1989. Specifically,
antibodies having an ability to recognize and, further, to neutralize the
20 activity of a tumor antigen peptide or its derivative can be made easily by
immunizing an animal with a tumor antigen peptide or its derivative of the
present invention in a conventional manner. Examples of the field of
application of such antibodies include affinity chromatography,
immunological diagnosis, and the like. For the immunological diagnosis,
25 an appropriate method can be selected from immunoblotting,
radioimmunoassay (RIA), enzyme-linked immunosorbent assay (ELISA),

and a fluorescent or luminescent assay.

A polypeptide or its derivative of the present invention, or a



[3] Synthesis of SART-1 "650-658" Leu-Leu-d u-Thr-Thr-Val-d n-Lys Val (SEQ
ID NO 3) Fnoc-Val-A ko Resin (0.62 mmol /g, 100-200 nesh) was usegy %’%2@3
resin. In the same manner as [1l] above, Fnoc-Lys(Boc)-COH Fnoc-An 2

Froc- Val - OH, Fnoc- Thr (tBu) - OH, Fnoc-Thr (tBu) -OH, Fnoc @ u(Q Bu) - OH,

Frnoc- Leu- OH, Fnoc-Leu-OH were coupl ed in, sequence by using 100 ng resin.
After the conpletion of coupling, the bcedures were carned out upto Step
3 of Schedule 1 to obtain the peptide resin. Ol JAN 2003 33 To the
peptide resin was added 2 m of Reagent K (5% phenol, 5%t hi oanisole, 5%

Lemer at ur EEGUBRD d”%@h@ﬂ% s fleer ol 2 oh SR HsTintaREe

di et hyl et g i u S d r 10
m nut es, ?ﬁ?er (f%&)/a&ﬁé)c}]h% g‘ﬁg%b?ﬁ%% Iglﬁé\mﬁ}% ﬁ?ﬁer ﬁ‘h tt’for lﬁe;dflégake
was conbi ”%a\ﬂhfelihtjeﬁtmn&fp@ﬁéﬁm ﬁfeefdlmaﬁgdnaﬁhefred for 30 minutes and
filtered to separate the resin. The resin was washed with 4 m of aqueous

e udepapt fjdeTQE? o BEeRRntEE T dhlifen o af s Al SERe 2"
revegse ph ‘Hi'dlgcugﬁ%fa b Ben?Mr- @%ﬁﬁ ef‘tﬁ@s‘ﬂ&@héﬁgﬂcaﬂﬁﬁﬁ r%}ﬁ%q 1 %

pre- eqw | bra e wth aqueous col unm was was

agueous TF&@H&@d%HI&ﬁaMWE%ﬂ BEICRAS z‘?ﬂm’bb‘?n&ﬁ@ﬁ@ﬂ'df rsgbélfﬁ*,o@?%'t mat hR& upt o
30% over 180 mnutes at a flowrate of 7 mMm/mn. The eluent was nonitored

at A220 nmpgéubkreadot OftsisC PurpoBeNthES pﬂ@@enﬂt avedion! bpivides Wehe APC
col l ected, |yophilized to obtain 32.2 of

Leu- Leu-dG c¢omiprisihg- Makcefdplex ysetviaden Hll:l@-ﬁ@smhﬁlg&ri qept & derrabovextigen
retention time of 20.2 m nutes when anal yzed by a reverse phase packing
mat eri al SpebHAEKOIADS deRivative tinm commbex beix?g@rmf)ntedmn tige wuirfaceloftan 41%
linear gradient of 2 O acetonitrile containing O % TFA. The am no acid
anallPsi s aieplatesscelputichhas gnantigavisesanding ﬁb@llt}’tami)ﬂ%dﬁélaﬁd VEOmes .

Am no acid anal ysis: Hydrolysis: 1% phenol_  / 6N aqueous hydrochl er ¢ acid
sol uti on, I’EWQ‘E Palienp A 2R EFAREYHE @gEntdoR SHMOR RAYHRINIEER SAIAHEC 1. 6

(2) dx: )pgnzggtlvcguzgrf%)lénzﬁ).l 0 7 JAN 2003 34 * Leu: 2.0 (2) * reference

am no aci daE eoretical values are indicated in parentheses

(). Mass spectr PR r%rﬁf ABéelf Ni'xﬁvﬁg]g'“ afIiOBa(}it?ge%-presenting ability" is not

specifically restricted to any cell so long as it expresses an HLA-A2 antigen

15 capable of presenting a tumor antigen or its derivative of the present

invention on the surface. Dendritic cells, which are reported to have an
especially high antigen-presenting ability, are preferred.

Substances to be added for preparing the APCs of the present

invention from cells having an antigen-presenting ability include not only

20 a tumor antigen peptide or a derivative thereof of the present invention

but also a recombinant DNA or a polypeptide of the present invention.
In order to prepare such APCs 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 or its derivative of the present
25 invention, or a polypeptide of the present invention to form a complex
between HLA-A2 antigen and the peptide or its derivative above (Cancer ‘
Immunol. Immunother., 46:82, 1998; JImmunol.,, 158: pl796, 1997,
Cancer Res., 59: p1184, 1999). In case that dendritic cells are used, the



(4] Synthesis of SART-1 "660-668" Arg-Val-Lys-Al a-Pro-Asn-Lys-SerlLeu (SEQ

I D NO. 4) Fnoc-Val-Al ko Resin (0.57 mmol /g, 100-200 nesh) was uskd N 0098
resin. In the same manner as [ 1] above, Fnoc-Ser(tBu)-OH, Fnocl o
Lys(Boc) - OH, Fnoc-Asn-OH, Fnoc-Pro-OH, Fnoc- Al a-OH, Fnoc-Lys(Boc) OH,

Frnoc- Val - OH and Fnoc- Arg(Pnt) - CH were cggpl ed in sequence by using 100 ng
resin. After the conpletion of coupling#4the procedures were carried out
upto Step 3 of Schedule 1 to obtain the peptide resin. To the peptide resin
was added 2 m of Reagent K (5% phenol, 5% 15 t hi oani sol e, 5% H20, 2.5%

hours: To (e PLie PRy B PhHbH @ulhE AreRE S rolRRF, SRR T aie”

i ce-cool i nggo1dhR BGE iR '51008S o$t A " FofadiBn i et 11f | Lgd and
washed with 10 ™ o diﬁeat}%gﬂé%?hero. ToBta! fiSiol Spatifnfn B PiRolll bidiloRd Sl

of aqueous agiteirent eeild aret sepaadtdd froin Ond-atdhweress celld; the dhedeho ceRpar ate
the resin. The resin was washed with 4 m of aqueous acetic acid. The

filtrate amgewhehiujtunest in tlyo phesennedof GMQSie andslil-# ot inducded qradriiide was
di ssol ved in_aquequs acetic acid and | caded onto a reverse phase packing

mat eBi al YoElsinerd dbs-dendritigeells@re pulsed hyngulsneingqgwith atumar antigem. 1 %
aqueous TFA. e colu 2 5.yas shed wi.th 0.1 % aqueous TF d eluted
Wi e ner depE dine Btwpertidé Br 1S Shtaditt BrPafion DB she AT of it s
at a flowr : in. The eluent was nonitored at A220 nm and
fractions é’g[ﬁg%ﬁﬁng’ﬁﬁ% ogl'i nt ended substance were collected, |yophilized to

obtain 44.7 ny afhenAhe-ARC-dDtBeAbresBhO if\eirtiorisSeredeted by htfoddbing0

3 35
The resultant peptide showed retention tine of 20.2 m nutés when anal yzed

by a rever secaunbieapaNA of thtgrieaen SiiMdPaidn OG- hixlabovd-mmantidndd celts 250
nm eluting with 6 to 36%|inear gradient of acetonitrile containing 0.1 %
TFAl0The amiavingendiggnapresestingiabiisy, it capebe canted putdneacoprdance with t h

N L R
0 (1) -k oaddctle MRe, bl R, Bs el ds MRy isgufatie) s e 55

(1) Theoretjeahratddti®F APE inndbedRhcewRRr Bl Resasing) of Yad$. AeeC! 18aet ry
(FAB) [M+ H*+: 1012.6 20 [5] Synthesis of SART-1 "7T2-720"

Tyr - Val - Asp483)-1896,G@nd theglikgs Leu (SEQ ID NO 5 ) Fnpc-Leu-Al ko Resin
(0.57 mmol/ g , 100-200 nmesh) was used as the resin. In the same manner as

[1] 1@bove, Froc-A yaeRBasoutitlagEPfor tumors that comprises the above APCs as
an active ingredient preferably contains physiological saline, phosphate
buffered saline (PBS), culture medium, or the like in order to stably
maintain the APCs. Administration may be achieved, for example,
intravenously, hypodermically, or intradermally. By returning the above

20 therapeutic agent for tumors into the patient's body, specific CTL is
efficiently induced in the patient who is HLA-A2 positive and also positive
for SART-1, and thereby tumor can be treated.

In addition, another example of in vitro use of tumor antigen peptide
or its derivative of the present invention may be in the following adoptive

25 immunotherapy.

In the case of melanoma, it has been observed that an adoptive
immunotherapy wherein intratumoral T cell infiltrate taken from the

patient himself/herself are cultured ex vivo in large quantities, and then



25 Arg(Pnt)-0OH, Fnoc-Gy-0OH, Fnoc-Thr(tBu)-0OH, Fnoc-d u(Q Bu)-CH,

Froc- Asp(Q Bu) - OH, Fnoc-Val - OH and Froc- Tyr (t Bu) - OH were coupl edgitnJAN 2003
sequence by using 100 ng resin. After the conpletion of coupling, the .
procedures were carried out upto Step 3 of Schedule 1 to obtain the 0|
JAN 2003 36 peptide resin. To the peptide resin was added 2 ml of Reagent K
(5% phenol , 5%t hi oani sol e, 5% H20, 2.588ethanedithiol/TFAj, and the

m xture was reacted at roomtenperature for 2.5 hours. To the reaction
solution was 5 added 10 m of diethyl ether under ice-cooling. The reaction
m xture was stirred for 10 mnutes, filtered and washed with 10 m of

di et hyl et heturnéidnto thepatieke achtevesrbthmdpeutic giin U, NutlaQugwees ast) i C
acid, stirred for 30 mnutes and filtered to separate the resin. The resin
was washed®86it h59, n99%). aghactterarate), cinnandusthmdlahone, e sappresson ngb wer e
| yophilized, 1 o and the resultant crude peptide was dissolved in aqueous
acetic aci theiagtasisdns baen ebserved diy stindapagksplgnoaytesi @l vitNCWERTK ODS- A
colum (30 ~ x 250 nm pre-equilibrated with 0.1 % aqueous TFA. The col um
was washedtwnos antiges Raptisles TREA2atBeeshyt prolifrating (etlesispggificnfor the

acetonitrile concentrati on, upto 20% over, 120 mi,nutes.a flowrate of 7 25
T b R e BARH @a dheRySOTHRISSHNE SO SRS dBE & FHOWSE ho

Tor ?CSE?AEE%?&&%&%%@-&%B%{%S&% 24 dre s s A58 a8he RIS ISt on

[ 2069 m. h ' hal

L oy 2GRS SRR AR S LY Bal SYREEAADREBRPESIATRSHA .,

gradient oheAgelPNAh! irhica CaRtBkA! B Apbsalid: il CnAftbR aftfihén 2PabYAES and

mass spectronetry were consistent w theoretical values. Amn Cl

analysis:_HedoRlinglys o MEABATE treARUERNS WChOGHhBEisEs %%Huﬁiﬂr%g Bon,
Anal yti cal : d Asx: 9 1)

110 C, 2 5 24 hour [ nmet ho ni nhydrin nmeth 0.

Thri100.9 (3itro peripHéill 2083d3Kribkocited of)a @atiert with (a tumdlantieeéh ( 1)
~ Leu: 1.0 ( 1) ~k reference amno acid 5 Tyr: 1. 0 ( 1) Lys: 0.9 1)
Arg: 0. 9 peptiflehederivativd thetaofs aareeontsinaat 0NAnopar polyipepéisle(9f thdss
spectronetry (FAB) [M+ H +; 1080.5

present invention to make tumor-specific CTLs proliferate, and returning

the CTLs into the patient is believed to be useful.
Accordingly, the present invention also provides CTLs that

15 specifically recognize a complex between the above-mentioned HLA-A2
antigen and the tumor antigen peptide or its derivative of the present
invention and a therapeutic agent for tumors containing the said CTLs as
an active ingredient. It is preferred that the therapeutic agent contains
physiological saline, phosphate buffered saline (PBS), culture medium, or

20 the like in order to stably maintain CTLs. Administration may be achieved,
for example, intravenously, hypodermically, or intradermally. By
returning the above therapeutic agent containing CTLs as an active
ingredient into the patient's body, the toxicity of CTLs on tumor cells is
enhanced in the patient who is HLA-A2 positive and is also positive for

25 SART-1. The tumor cells are destroyed and thereby the treatment of
tumor is achieved.

Further, the tumor antigen peptide or a derivative thereof, or a ‘

polypeptide of the present invention can be used as an ingredient of an



to [6] Synthesis of SART-1 "778-786" Al a-d n-Lys-Thr-Pro-Tyr-I1e-Val-Leu
(SEQID NO 6 ) Fnoc-Leu-Alko Resin (0.5? mmol /g, 100-200 nesh) UdsJANcd3as
the resin. In the same nmanner as [ 1] above, Fnoc-Val-OH, Fnoc-I11e-OH 15
Froc- Tyr (t Bu) - OH, Fnoc-Pro-OH, Fnoc-Thr(tBu)-0OH, Fnoc-Lys(Boc) - CH,

Frnoc- d n- OH and Fnoc- Al a- CH wer e coupl e%]!;:n sequence by using 100 ng resin.
After the conpletion of coupling, the p edures were carned out upto Step
3 of Schedule 1 to obtain the peptide resin. To the peptide resin was added
2 m of Reagent K (5% phenol, 5% 2 0 thioanisole, 5%H20, 2.5%

et hanedi t hi i enfl d ‘?{’rgj it alLr r 2.5
hours. To t%én}??}:‘t?%\%ﬂg%{gu?%%&gg :?3%%%?0%% tlgrgnoéi et ?é/ t% Pgltrdléu(‘rlz;rdf(iat(rg

i ce- cool | nierfftiveeaf the Hrebeht! ivértisors idefvedlab A dldarbdtid g%cnf Hieneld and
washed with 10 ml of diethyl ether. The filter cake was conbined with 10 m
of aqueous wseful in she dietsdttion eflahcan@boddpin @ sarmede utH 4 tdosd, 4 turepar at e
the resin. The resin was washed with 4 m of aqueous acetic acid. The
filtrate artdssussomidee liseleobipimed ffarach patignt isaspesisd: tmhae @dBipept ilde was
di ssol ved in,aqueous acetic agid and , | oaded onto a reyerse phaserpe%qcki ng

materd al  YNBIPARRNBERS- QN SARnGetech tumporg Boearigstagy ar diaghesgfecu

pre-equilib i1k %.aq FA. e, col ) j 0.1 %
aqueous TF&@@@%@%Q%Q%W mgggng P}g’ Qge‘tl#ﬁ]tf Isé:\é\%eéﬂ@gn& i\ﬂ%or{ upt o
30% over 1 WeTpLg : i : ideQr ed
2t 7220 nm Dageis Eladtable Lo B So@ltichlS ot g BRI (U 1A

col l ected, diydphilikezefithi® pros@itnir@ntiornasfan active ingredient. Specifically,

Al a-d n-Lys-Thr-Pro-Tyr-1le-Val -Leu . The resultant peptide showed
retention tthee diagrasis esanubes effhetedantding eimbyunoblotting,e RiAasELIBAKkiarg
material SUM PACK ODS- A211 colum (4.6 ~ x 250 nm eluting with 15 to 45%
li nedt gr adil@presgent op lypinestentiassa¥ont ai ning 0.1 % TFA. The ami no acid

anal ysi s and mass _ spectronef.r re consistent w t hearetical val ue
Amino aci d anal ey Lerinrey s RaG: FER Blenes SRS mePed i o
sol uti on, . 24, > a, L AU I 0. 8
1) dx: 1. 1‘?5&59{")% %Fgggris%’éfﬁ% mgf&la&mgéﬁ% %@F%Sﬁbbﬂg%@ﬂ@iggn 1. o(
(1) * ref ergépted@Entd adC HLAT vhtigen9(Scidnoe, 274: §94, 1DP6Fr oA ébrlplek ofa
Theoretical values are indicated in parentheses (). Mass spectronetry (FAB)
[M+ H~+: 1008205 dbtigeyl peptiddeot iifs dativativefof Ttheo présaritginveldion dadlTen2 x

| 04 T2 cells_(Inmunogenetics, 21:235, 1985?{_",e which cel] is an 0 7. JAN 2003
39 HLA- A020HLA0AZt apgan pnayLbe iklicskte thensaigudetestion methadi 1o deted

CTLs specific for tumor antigen whereby one can detect tumors in early-

=

phase, or diagnosis recurrence or metastasis of tumor. Further, it can be
used for selecting patients adaptable to the pharmaceuticals of the
present invention or the therapeutic effect thereof, which pharmaceuticals
20 contain as an active ingredient a tumor antigen peptide of the present
invention or the like. Thus, the present invention provides a diagnostic
agent for tumors comprising a tumor antigen peptide or its derivative of
the present invention.
Specifically, the diagnosis above can be carried out as follows: a
25 tetramer of a complex between tumor antigen peptide and fluorescence-
labeled HLA-A2 antigen obtained by a method described in Science, 274:
p94, 1996 is prepared and subjected to the flowcytometry and the amount
of CTLs specific for antigen peptide among peripheral blood lymphocytes



present endogenous peptides, were added each of six peptides prepared in
Exanple 3 at 10 a Mover 2 hours. After incubating with 1 x 105 YKJEgAmqu
18 hours, the anobunt of IFN- y in supernatant produced by YK-EC 5 was
measured by ELISA in the sanme manner as described in Exanple 2. The results
are shown in Table 4. Table 4 Amount of .| FN- y Produced by YK-EC Pul sed
Pepti deAmount of | NF-y produced by YK- E@D

(pg/ mM)"642-650"109. 1"642-651"112. 4" 650- 658" 118. 1" 660- 668" 71)
1"712-720"86. 1" 778- 786" 105. 4Non pepti de6.5 The results in TABLE 4 suggest

that these peptd | %fs Nt ; J he simlar
experinments asét @gﬁ%{}%{@ﬁ epgg#g:}é#gg(/ﬁm ng@@%éé)ggéée gle ATCC No. .
CRL1651) or VA- Ifheé @irkSed Rindah tie blRANfdvides Wk obC 16BN G X PRSI On
pl asm d has been introduced (J.Exp. Med., 187:277,1998). 15 The pepti des as

set forth iBPEFRE)Byvheh s BoCBEEdIDING. est@bk yined dorn cich t ercition ol gnivasiveoc
met hod were subjected to the same identification nmethod for tunor antigen
pepti de as lymphoayes desivadfeeml an esephsgpal temotestKiBEhasn beew poved 7
to SEQ I D NO, 20 re reyealed to have an actiyity as a tupor antigen

pept ide. 239 RpHEsErRLacelhbBE reatitiegyto AZaNThs Imer garigedy RgPtFCIMe
present inventi [ n be .pyoyi . - sty Gt ed, t tigen
pepti des ort?‘gi hgéggattpﬁﬁ?@iﬁ]'w ,lgéé}réi%%&lg%? f%%%%%ﬁ%aegﬁ’ggﬁep stics
functi onal |phLBULKALE the! ARy WHH AACHIE Gas REPRINERCT KECOiBRINRS ©
agents for tunors, ich utilize the tunor 5 antigen peptide or rts

derivative possibleotcofurither idérttify Tiignoh endigent broteinsPanlMLACAD Gestrédted f or
tunors of the present invention are expected to be useful anti-tunor agents

because t heyimanabtigadmpeptides witiclo aremovehbyeneanand YK-EQp e pbésernto

wi de range of tunors of high incidence such as squanous cell carcjnonas. 10
SEQIENCE LIigventiopresogncompasses siwehdnathadss edtierimethodwan he stioctesi,no
35, the second am nq acid is _|eucine, . nethionipe, valin i sol euci.ne .or

gl ut ani ne, Bhd RRIMIEN: 1 afh FBALBFY pUiyar FE' e (dtsqibed roerraly i8' aci o
sequence of«, 3EQ ! eﬂ% ] : i q.s UG e i:ani ne,
val i ne, i sol euml%]ljeen(lgér?ltgla(ﬁt é%ﬂgoer,s an tlﬂgb%ﬁ%% %&e" ahl Céﬂé%lﬁdﬁs’h if

Examples 2 and 4 below.

The following Examples are provided to further illustrate the present

15 invention and are not to be construed as limiting the scope thereof.

Example 1
Establishment of Cytotoxic T Lymphocyte (CTL) Cell Line from
Intratumoral Invasive Lymphocytes (TIL) of Esophageal Cancer Origin
20 According to the disclosure of Seki et al.,, Cell Inmunol. 175: 101-
110 (1997), HLA-A2-restricted CTL cell line was established from a TIL
obtained from a surgical specimen of esophageal cancer belonging to
squamous cell carcinomas when classified on the basis of the tissue type,
named YK-EC and used in the following experiments. YK-EC has been
25 deposited at “The National Institute of Bioscience and Human Technology”,
1-1-3 Higashi, Tsukuba, Ibaraki, Japan (Identification of microorganism:

YK-EC; Accession date: June 19, 1998; Deposition No. FERM P-16855),



amno acid is valine or leucine. In the am no acid sequence of SEQ I D NO
37, the second amno acid is |eucine, nethionine, valine, isoleugingaQryps
glutam ne, and the ninth amno acid is valine or leucine. 2 o In the amno
acid sequence of SEQ ID NO 38, the second amino acid is |eucine,

met hi oni ne, valine, isoleucine or glutapgine, and the ninth amno acid is
valine or leucine. In the amno acid se?&ence of SEQID NGO 39, the second
amno acid is |eucine, nethionine, valine, isoleucine or glutam ne, and the
ninth 2 5 amno acid is valine or leucine. In the amno acid sequence of
SEQ I D NO. t he, second am no aci d 1iagél euci ne, , net hi oni ne, valine

40 (
i sol euci ne 2K ghedeposiion was Hansferred 4aiinécrnational opg pRMay 20uéPA8. o
7 JAN 20p3 ,41 SEQUENCE LI STING < 110> | \ go; Sum tono Pharmaceutical s
Co.,Ltd. < (%Q%W%DF%WW&@B- #m%ﬁ% Peptides Derived From
SART-1 5 <130>661431 < |150> JP H 10-212940 < 151 > 1998-7-28 10 < 160> 40

<210> 1 <211> 9 15 <212> PRT <213> Hono sapiens <400> 1 Leu Leu Leu Cys G@n
Asn Lys @d )E:beiﬂp?e%r’ <210> 2 <211> 10 <212> PRT

5 Reactivity of YK-EC on Tumor Antigen Protein SART-1
A recombinant plasmid was prepared by incorporating cDNA
encoding HLA-A0201 (Genbank Accession No. M84379) from SW620
(ATCC cell line No. CCL-227) into an expression vector pCR3
(INVITROGEN) in accordance with the description by Nakao et al. (Cancer.
10 Res.,55: 4248-4252,1995).
Fibroblast cell line, VA-13 cells (RIKEN CELL BANK, The Institute of
Physical and Chemical Research; Ann. Med. Exp. Biol. Fenn., 44:242,
1966) were doubly transfected with the recombinant plasmid containing
HLA-A0201 cDNA and a recombinant plasmid 6DI containing a cDNA
15 encoding a partial sequence of tumor antigen protein SART-1
(WO97/46676) by Lipofectin method as described in J. Exp. Med., 187:
277, 1998 as follows. In this connection, E. coli JM109 (K3) carrying full-
length ¢cDNA (SEQ ID NO: 2 of WO97/46676) encoding SART-1 has been
deposited under Deposition No. FERM BP-5951, and plasmid K3
20 obtainable therefrom can be used instead of 6DI.
Specifically, 10* of VA-13 cells were placed in each well of 96-well
microplate, and incubated in RPMI 1640 medium containing 10% FCS.
VA-13 cells were doubly transfected with 30ul mixture consisting of 100
ng of the recombinant plasmid for HLA-A0201 cDNA and 100 ng of 6DI by
25 using Lipofectin reagent (GIBCO BRL). Transfectants were prepared in
duplicate. After 5-hour-incubation, 200 pl of culture medium was added -

to the transfectants, and the incubation continued for 72 hours. The



<213> Hono sapiens 25 c400> 2 Leu Leu Leu Cys G n Asn Lys Ay Leu Leu 5 10
0 7 JAN 2003 42 <210> 3 <211> 9 <212> PRT 5 <213> Hono sapi ens <400% JAN 2303
Leu u Thr Thr vVal d@n Lys Val 5 10 <210> 4 <211> 9 <212> PRT <213> Honp
sapi ens 15 <400> 4 Arg Val Lys Ala Pro Asn Lys Ser Leu 5 20 <210> 5 <211> 9
<212> PRT <213> Hono Sapi ens 25 <400> 521'1'7yr Val Asp Au Thr Ay Arg Lys Leu
g , 0 7 JAN 2p03 43 <210> 6 <211> 9 <Z12> PRT <213> Hono sapi ens 5 <400>
culture medium was removed and 2 x 10* YK-EC were added, which was
followed by cultivation for 18 to 24 hours. The culture medium was
recovered, and the amount of IFN-y was measured by ELISA. Specifically,
an anti-human IFN-y mouse monoclonal antibody was allowed to adsorb
5 on wells of 96-well microplate to provide a solid-phased antibody. After
blocking non-specific bindings with bovine serum albumin, the solid-
phased antibody was allowed to bind with IFN-y in the test sample. Anti-
human IFN-y rabbit polyclonal antibody as a detection antibody was then
allowed to bind, which was followed by binding with an anti-rabbit
10 immunoglobulin goat antibody (Amersham) Ilabeled with alkaline
phosphatase. The plate was subjected to color development reaction with
peroxidase color development kit T (Sumitomo Bakelite), and
measurement of absorbance at 405 nm. The absorbance was compared
with that obtained with standard IFN-y to determine the amount of IFN-y.
15 In the control experiments, the following three groups of cells were treated
in the same manner: cells without transfection (non-treated group); cells
transfected with recombinant plasmid 6DI alone; and cells transfected
with solely recombinant plasmid containing HLA-A0201 cDNA. The
results are shown in Table 2 below.
20
Table 2 Amount of IFN-y Produced by YK-EC

Amount of IFN-y

Target cell produced by YK-EC
(pg/ml)
VA-13 0
VA-13 + HLA-A0201 12.2
VA-13 + 6DI 22.1

VA-13 + HLA-A0201 + 6DI  94.1




Ala Gn Lys Thr Pro Tyr Ile Val Leu 5 10 <210> 7 <211> 9 <212> PRT <213>
Hono sapiens 15 <400> 7 Ile Leu Thr Leu Lys Asp Lys Gy Val 5 <210% $AN Q003
<211> 9 <212> PRT <213> Honp sapiens <400> 8 2 5 Val Leu dn Qu Gu Qu
Asp Val Leu 5 <210> 9 0 7 JAN 2003 44 <211> 9 <212> PRT <213> Hono
sapiens 5 <400> 9 Leu Gdn Ju du Qu Val Leu Val 5 <210> 10 10 <211> 9
<212> PRT <213> Honpo sapiens <400> 10 I5°1le Leu Ser Lys Tyr Asp Au GQu
Leu 5 <210> 11 <211> 9 20 <212> PRT <213> Honp Sapiens <400> 11 Gu dn Gy
Gy Thr Ala Asp Ay Leu

When YK-EC was doubly transfected with a recombinant plasmid
6DI containing cDNA encoding a partial sequence of tumor antigen protein
SART-1 and a recombinant plasmid containing cDNA encoding HLA-

5 A0201, the cells responded stronger and produced IFN-y compared to
other groups. These results indicated that a tumor antigen peptide of
tumor antigen protein SART-1 is presented to HLA-A0201 and that YK-EC
recognized the said tumor antigen peptide; i.e., SART-1 comprises an

HLA-A2-restricted tumor antigen peptide(s).

10
Example 3
Selection and Synthesis of Tumor Antigen Peptide
There are certain rules (motifs) in the sequences of antigen peptides
which bind to and presented by HLA molecules. Concerning the HLA-A2,
15 the motifs shown in Table 3 are known (Immunogenetics, 41: 178, 1995; J.
Immunol., 155:4749-4756, 1995).
Table 3 Motif of HLA-A2-restricted Antigen Peptides*
HLA-A2 type 2nd amino acid from Amino acid at
the N-terminus C-terminus
HLA-A0201 L. M V,L
HLA-A0204 L L
HLA-A0205 V,L, L M L
HLA-A0206 Vv, Q V, L
HLA-A0207 L L
*: The length of peptides is 8-11 amino acids.
20 The amino acid sequences of peptides consisting of 9-10 amino

acids, each comprising any one of the above-identified motifs which are
contained in the tumor antigen protein SART-1 set forth in SEQ ID NO: 1
of WO 97/46676 are shown in SEQ ID NO: 1 to SEQ ID NO: 34. The
peptides, each having the amino acid sequence corresponding to the

25 sequence at position 642-650, 642-651, 650-658, 660-668, 712-720 and



25 5'<210> 12 <211> 9 <212> PRT Q 7 JAN 2003 45 <213> Honp sapi ens <400>
12 Lys Leu Arg Leu G n Ala G n Ser Leu 5 5 <210> 13 <211> 9 <212>0 PRIAN Q003
<213> Honp sapi ens <400> 13 Leu A n Ala An Ser Leu Ser Thr val 5 15 <210>
14 <211> 9 <212> PRT <213> Hono sapi ens 20 <400> 14 Ser Leu Ser Thr Val Qdy
Pro Arg Leu 5 25 <210> 15 <211> 9 <212> BRT <213> Hono sapi ens a JAN~ 46
<400> 15 Val Val Val Arg Ala Asp Asp Le&) Leu 5 5 <210> 16 c211> 9 <212> PRT
€c213> Hono sapi ens

778-786 on the amino acid sequence of SART-1 were named “642-650”
(SEQ ID NO: 1), “642-651” (SEQ ID NO: 2), “650-658” (SEQ ID NO: 3),
“660-668” ((SEQ ID NO: 4), “712-720” (SEQ ID NO: 5), “778-786" (SEQ ID
NO: 6), respectively, and synthesized by the solid phase method as follows.

[1] Synthesis of SART-1“642-650" Leu-Leu-Leu-Cys-Gln-Asn-Lys-Gly-
Leu (SEQ ID NO: 1)

Fmoc-Leu-Alko Resin (0.57 mmol/g, 100-200 mesh, Watanabe

Kagaku) was used as the resin. The synthesis was initiated using 100 mg

10 of the resin by coupling Fmoc-Gly-OH, Fmoc-Lys(Boc)-OH, Fmoc-Asn-OH,
Fmoc-Gln-OH, Fmoc-Cys(tBu)-OH, Fmoc-Leu-OH, Fmoc-Leu-OH and
Fmoc-Leu-OH in sequence according to the Schedule 1 below. After the
completion of coupling, the procedures were carried out upto Step 3 of

Schedule 1 to obtain the peptide resin.
15 To the peptide resin was added 2 ml of Reagent K (5% phenol, 5%

thioanisole, 5% H,0, 2.5% ethanedithiol/TFA), and the mixture was
reacted at room temperature for 2.5 hours. To the reaction solution was
added 10 ml of diethyl ether under ice-cooling. The reaction mixture was
stirred for 10 minutes, filtered and washed with 10 ml of diethyl ether.
20 The filter cake was combined with 10 ml of aqueous acetic acid, stirred for
30 minutes and filtered to separate the resin. The resin was washed with
4 ml of aqueous acetic acid. The filtrate and washings were lyophilized,
and the resultant crude peptide was dissolved in aqueous acetic acid and
loaded onto a reverse phase packing material YMC-PACK ODS-A column
25 (30¢ x 250 nm) pre-equilibrated with 0.1 % aqueous TFA. The column
was washed with 0.1 % aqueous TFA and eluted while increasing the
acetonitrile concentration upto 30% over 180 minutes at a flow rate of 7 .

mi/min. The eluent was monitored at A220 nm and fractions containing



10 , <400> 16 Pro Leu Pro Ser Asp Asp Thr Arg Val 5 ~.5 <210> 17 <211> 9
<2l 2> PRT <213> Honp sapi ens 20 <400> 17 Val Leu G u Gu Asp d ul Al JANGZ803
Leu 5 <210> 18 25 <211> 9 <212> PRT <2l .3> Hono sapi ens Q 7 JAN 2~3 47
<400> 18 Lys G n Leu u Lys Ay Arg Arg Leu 5 5 <210> 19 <211> 9 <212> PRT
<213> Hono sapiens |10 <400> 19 Arg @ n bu An dn Leu Gn An Leu 5 <210>
20 15 <211> 9 <212> PRT <213> Hono sapi &ns <400> 20 2 o G n Leu Arg Asp Ser
Gy Gu Lys Val 5 <210> 21 <211> 9 <212> PRT 25 <213> Honp Sapi ens <400> 21
Lys Leu Gy Leu Lys Pro Leu du Val

the intended substance were collected, lyophilized to obtain 46.3 mg of
Leu-Leu-Leu-Cys-Gln-Asn-Lys-Gly-Leu.
The resultant peptide showed retention time of 21.0 minutes when
analyzed by a reverse phase packing material SUMIPACK ODS-A211
5 column (4.6 ¢ x 250 nm) eluting with 16 to 46% linear gradient of
acetonitrile containing 0.1 % TFA. The amino acid analysis (Cys was not
detected) and mass spectrometry of the peptide were consistent with the
theoretical values.
Amino acid analysis:
10 Hydrolysis: 1% phenol / 6N aqueous hydrochloric acid solution, 110 C,
24 hours
Analytical method: ninhydrin method
Asx: 0.9 (1)
Glx: 1.0 (1)
15 Gly: 0.9 (1)
% Leu: 4.0 (4) * reference amino acid
Lys: 1.0 (1)

Theoretical values are indicated in parentheses ().
Mass spectrometry (FAB) [M + H]": 1001.6

20
Schedule 1
(min) x
Step times*
1. Washing DMF 1.2 ml 1x2
2.deprotection  50% piperidine/ DMF 12x1
3.washing DMF 1.2 ml 1x7
4.coupling An amino-protected amino acid (5 eq)/ 30x1

NMP solution 0.9 ml, DIC (5 eq.)/NMP
solution 0.3 ml
5.washing DMF 1.2 ml 1x2



!

0 7 JAN 200,3 48 5 <210> 22 <211> 9 5 <212> PRT <213> Hono sapi ens <400> 22
Thr Leu Ay Gu Asp Asp Pro Trp Leu 10 5 <210> 23 <211> 9 <212> ﬁoﬁg

<2l 3> Hono sapi ens <400> 23 Arg G n Leu An Lys Gu Lys Asp Leu 24063
24 <211> 9 <212> PRT <213> Honp sapi ens 25 <400> 24 Asp Leu Ala Gu Lys Arg
Ala Lys Leu 5 p 7 JAN 20d3 49 <210> 253 <211> 9 <212> PRT 5 <213> Hono
sapi ens <400> 25 Asp A n Gu Phe dy Val 1:ier Thr Leu 5 10 <210> 26 <211> 9
<212> PRT <213> Honp sapi ens 15 <400> 26

6.coupling An amino-protected amino acid (5 eq.)/ 30x1
NMP solution 0.9 ml, DIC (5 eq.)/NMP
solution 0.3 ml

7.washing DMF 1.2 ml 1x4

*: Duration (min) x the number of times of treatment

[2] Synthesis of SART-1 “642-651” Leu-Leu-Leu-Cys-Gln-Asn-Lys-Gly-
Leu-Leu (SEQ ID NO: 2)

5 Fmoc-Leu-Alko Resin (0.57 mmol/ g, 100-200 mesh) was used as
the resin. In the same manner as [1] above, Fmoc-Leu-OH, Fmoc-Gly-OH,
Fmoc-Lys(Boc)-OH, Fmoc-Asn-OH, Fmoc-GIn-OH, Fmoc-Cys(tBu)-OH,
Fmoc-Leu-OH, Fmoc-Leu-OH and Fmoc-Leu-OH were coupled in
sequence by using 100 mg resin. After the completion of coupling, the

10 procedures were carried out upto Step 3 of Schedule 1 to obtain the

peptide resin.
To the peptide resin was added 2 ml of Reagent K (5% phenol, 5%

thioanisole, 5% H,0O, 2.5% ethanedithiol/TFA), and the mixture was
reacted at room temperature for 2.5 hours. To the reaction solution was
15 added 10 ml of diethyl ether under ice-cooling. The reaction mixture was
stirred for 10 minutes, filtered and washed with 10 ml of diethyl ether.
The filter cake was combined with 10 m! of aqueous acetic acid, stirred for
30 minutes and filtered to separate the resin. The resin was washed with
4 ml of aqueous acetic acid. The filtrate and washings were lyophilized,
20 and the resultant crude peptide was dissolved in aqueous acetic acid and
loaded onto a reverse phase packing material YMC-PACK ODS-A column
(30¢ x 250 nm) pre-equilibrated with 0.1 % aqueous TFA. The column
was washed with 0.1 % aqueous TFA and eluted while increasing the

acetonitrile concentration upto 32% over 120 minutes at a flow rate of 7



Ay Val Leu Gn GQu Qu Gu Asp Val 5 2 0 <210> 27 <211> 9 <212> PRT <213>
Hono sapiens 2 5 <400> 27 Asp Val Leu Val Asn Val Asn Leu Val 5 0)&O | ,1AN
2003 50 <210> 28 <211> 9 <212> PRT <213> Honp sapi ens 5 <400> 28 | JAN 2803
A@n Lys Pro Arg Ser Ile Leu 5 10 <210> 29 <211> 9 <212> PRT <213> Hono
sapiens 15 <400> 29 Gu Leu Gu Qu Ile ,Arg Ala Lys Leu 5 <210> 30 20 <211>
9 <212> PRT <213> Honop sapi ens <400> 30 5 du Val Vval Vval Arg Ala Asp Asp
Leu 5 <210> 31 0 7 JAN Zp03 51 <211> 9 <212> PRT <213> Honmo sapiens 5
<400> 31

ml/min. The eluent was monitored at A220 nm and fractions containing
the intended substance were collected, lyophilized to obtain 27.1 mg of
Leu-Leu-Leu-Cys-Gin-Asn-Lys-Gly-Leu-Leu.
The resultant peptide showed retention time of 22.8 minutes when
5 analyzed by a reverse phase packing material SUMIPACK ODS-A211
column (4.6 ¢ x 250 nm) eluting with 18 to 48% linear gradient of
acetonitrile containing 0.1 % TFA. The amino acid analysis (Cys was not
detected) and mass spectrometry were consistent with theoretical values.
Amino acid analysis:
10 Hydrolysis: 1% phenol / 6N aqueous hydrochloric acid solution, 110 °C,
24 hours
Analytical method: ninhydrin method
Asx: 1.0 (1)
Glx: 1.0 (1)
15 Gly: 0.9 (1)
* Leu: 5.0 (5) * reference amino acid
Lys: 0.9 (1)

Theoretical values are indicated in parentheses ().
Mass spectrometry (FAB) [M + H|": 1114.6

20
[3] Synthesis of SART-1 “650-658” Leu-Leu-Glu-Thr-Thr-Val-Gin-Lys-
Val (SEQ ID NO: 3)
Fmoc-Val-Alko Resin (0.62 mmol/g, 100-200 mesh) was used as the
resin. In the same manner as [1] above, Fmoc-Lys(Boc)-OH, Fmoc-Gln-
25 OH, Fmoc-Val-OH, Fmoc-Thr(tBu)-OH, Fmoc-Thr(tBu)-OH, Fmoc-

Glu(OtBu)-OH, Fmoc-Leu-OH, Fmoc-Leu-OH were coupled in sequence by
using 100 mg resin. After the completion of coupling, the procedures were |

carried out upto Step 3 of Schedule 1 to obtain the peptide resin.



d u Val

Xaa i s Leu,

is Val

Gu Qu Qu Lys Au Pro Val 5 <210> 32 to <211> 9 <212> PRT <213>
Homp sapi ens <400> 32 15 Lys Val Val Gu Ile Val Lys Lys Leu 5 <20@>J&B 03
<211> 9 20 <212> PRT <2l 3> Hono sapi ens <400> 33 Asn Ile Ay Trp Ser Thr
Val Asn Leu 25 5 <210> 34 <211> 9 0 7 JAN 2003 52 <212> PRT <213> Hono
Sapi ens <400> 34 5 Lys Met Ser Ser Ser Asp Thr Pro Leu 5 <210> 35 <211> 9

| 0 <212> PRT <213> Artificial Sequence 3320> <221> VARI ANT <222> 2 15 <223>

or

Leu.

Met, Val, Ile or An. <220> < 2 21 > VARI ANT <222> 9 <223> Xaa

20 <400> 35 Leu Xaa Leu Gds A n Asn Lys Gy Xaa 5 2 5 <210>

36 <211> 10 <2l 2> PRT

10

15

20

25

To the peptide resin was added 2 ml of Reagent K (5% phenol, 5%
thioanisole, 5% H,0, 2.5% ethanedithiol/TFA), and the mixture was
reacted at room temperature for 2.5 hours. To the reaction solution was
added 10 ml of diethyl ether under ice-cooling. The reaction mixture was
stirred for 10 minutes, filtered and washed with 10 ml of diethyl ether.
The filter cake was combined with 10 ml! of aqueous acetic acid, stirred for
30 minutes and filtered to separate the resin. The resin was washed with
4 ml of aqueous acetic acid. The filtrate and washings were lyophilized,
and the resultant crude peptide was dissolved in aqueous acetic acid and
loaded onto a reverse phase packing material YMC-PACK ODS-A column
(30 ¢ x 250 nm} pre-equilibrated with 0.1 % aqueous TFA. The column
was washed with 0.1 % aqueous TFA and eluted while increasing the
acetonitrile concentration upto 30% over 180 minutes at a flow rate of 7
ml/min. The eluent was monitored at A220 nm and fractions containing
the intended substance were collected, lyophilized to obtain 32.2 mg of
Leu-Leu-Glu-Thr-Thr-Val-Gln-Lys-Val .

The resultant peptide showed retention time of 20.2 minutes when
analyzed by a reverse phase packing material SUMIPACK ODS-A211
column (4.6 ¢ x 250 nm) eluting with 11 to 41% linear gradient of
acetonitrile containing 0.1 % TFA. The amino acid analysis and mass
spectrometry were consistent with thearetical values.

Amino acid analysis:

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

Analytical method: ninhydrin method

Thr: 1.6 (2)

Glx: 1.9 (2)

Val: 1.8 (2)



<213> Artificial Sequence O | JAN 2003 53 <220> <221> VARI ANT <222> 2
<223> Xaa is Leu, Met, Val, Ile or An. 5 <220> < 2 21 > VARI ANT <0222RN1§h03
<223> Xaa is Val or Leu. 10 <400> 36 Leu Xaa Leu Cys @ n Asn Lys Ay Leu
Xaa 5 10 <210> 37 15 <211> 9 <212> PRT <213> Artificial Sequence <220> < 2
21 > VARI ANT 20 <222> 2 <223> Xaa iIs Leu, Met, Val, Ile or An. <220> < 2
21 > VARI ANT <222> 9 25 <223> Xaa is Vggg4or Leu. <400> 37 Leu Xaa G u Thr
Thr Val A n Lys Xaa 0 7 JAN 2003 54 5 <210> 38 <211> 9 5 <212> PRT <213>
Artificial Sequence <220> < 2 21 > VARI ANT <222> 2 |0 <223> Xaa is Leu,
Met, Val, Ile or An. <220> <221> VAR ANT <222> 9

% Leu: 2.0 (2) * reference amino acid

Lys: 0.9 (1)
Theoretical values are indicated in parentheses ().
Mass spectrometry (FAB) [M + H]": 1030.6

[4] Synthesis of SART-1 “660-668” Arg-Val-Lys-Ala-Pro-Asn-Lys-Ser-
Leu (SEQ ID NO: 4)
Fmoc-Val-Alko Resin (0.57 mmol/g, 100-200 mesh) was used as the
resin. In the same manner as [1] above, Fmoc-Ser(tBu)-OH, Fmoc-
10 Lys(Boc)-OH, Fmoc-Asn-OH, Fmoc-Pro-OH, Fmoc-Ala-OH, Fmoc-Lys(Boc)-
OH, Fmoc-Val-OH and Fmoc-Arg(Pmc)-OH were coupled in sequence by
using 100 mg resin. After the completion of coupling, the procedures were
carried out upto Step 3 of Schedule 1 to obtain the peptide resin.
To the peptide resin was added 2 ml of Reagent K (5% phenol, 5%
15 thioanisole, 5% H,O, 2.5% ethanedithiol/TFA), and the mixture was
reacted at room temperature for 2.5 hours. To the reaction solution was
added 10 ml of diethyl ether under ice-cooling. The reaction mixture was
stirred for 10 minutes, filtered and washed with 10 ml of diethyl ether.
The filter cake was combined with 10 m! of aqueous acetic acid, stirred for
20 30 minutes and filtered to separate the resin. The resin was washed with
4 ml of aqueous acetic acid. The filtrate and washings were lyophilized,
and the resultant crude peptide was dissolved in aqueous acetic acid and
loaded onto a reverse phase packing material YMC-PACK ODS-A column
(30 ¢ x 250 nm) pre-equilibrated with 0.1 % aqueous TFA. The column
25 was washed with 0.1 % aqueous TFA and eluted while increasing the
acetonitrile concentration upto 20% over 180 minutes at a flow rate of 7
ml/min. The eluent was monitored at A220 nm and fractions containing
the intended substance were collected, lyophilized to obtain 44.7 mg of ‘

Arg-Val-Lys-Ala-Pro-Asn-Lys-Ser-Leu.



<223> Xaa is Val or Leu. 15 <400> 38 Arg Xaa Lys Ala Pro Asn Lys Ser Xaa 5
2 0 <210> 39 <211> 9 <212> PRT <213> Artificial Sequence <220> 203 JAN 283>
VARI ANT <222> 2 <223> Xaa is Leu, Met, Val, Ile or An. <220> 0 7 JAN
2003 55 < 2 21 > VARI ANT <222> 9 <223> Xaa is Val or Leu. 5 <400> 39 Tyr
Xaa Asp Au Thr Gy Arg Lys Xaa 5 <210> 40 10 <211> 9 <212> PRT <213>
Artificial Sequence <220> <221 > VARI ANB515 <222> 2 <223> Xaa is Leu, Met,
Val, Ile or An. <220> <221> VARI ANT <222> 9 20 <223> Xaa is Val or Leu.
<400> 40 Ala Xaa Lys Thr Pro Tyr Ile Val Xaa 5 01 JAN 2003 SG CLAIMS 1. A
tunor antigen p(’alptide (originated for SART-1 ), which has an,
he resultant peptide showed retention time of 20.2 minutes when
analyzed by a reverse phase packing material SUMIPACK ODS-A211
column (4.6 ¢ x 250 nm) eluting with 6 to 36% linear gradient of
acetonitrile containing 0.1 % TFA. The amino acid analysis and mass
5 spectrometry were consistent with theoretical values.
Amino acid analysis:
Hydrolysis: 1% phenol / 6N aqueous hydrochloric acid solution, 110 °C,
24 hours
Analytical method: ninhydrin method
10 Asx: 0.9 (1)
Ser: 0.7 (1)
Ala: 0.9 (1)
Val: 0.9 (1)
* Leu: 1.0 (1) ¢ reference amino acid
15 Lys: 1.7 (2)
Arg: 0.8 (1)
Pro: 0.9 (1)
Theoretical values are indicated in parentheses ().
Mass spectrometry (FAB) [M + H]": 1012.6

20
[5] Synthesis of SART-1 “712-720" Tyr-Val-Asp-Glu-Thr-Gly-Arg-Lys-
Leu (SEQ ID NO: 5)
Fmoc-Leu-Alko Resin (0.57 mmol/ g, 100-200 mesh) was used as
the resin. In the same manner as [1] above, Fmoc-Lys(Boc)-OH, Fmoc-
25 Arg(Pmc)-OH, Fmoc-Gly-OH, Fmoc-Thr(tBu)-OH, Fmoc-Glu(OtBu)-OH,
Fmoc-Asp(OtBu)-OH, Fmoc-Val-OH and Fmoc-Tyr(tBu)-OH were coupled
in sequence by using 100 mg resin. After the completion of coupling, the .

procedures were carried out upto Step 3 of Schedule 1 to obtain the



am no aci d sequence selected fromthose each conprising the entire or a
partial s am no acid sequences) of that shown in any one of SEQdEnW lto
SEQ ID NO 34, and which is capable of binding to HLA-A2 antigen 2003

t her eby recogni zed by cytotoxic T |ynphocytes, or a derivative thereof

havi ng characteristics functionally equiival ent thereto. 2. The tunor
antigen peptide according to claim1, wlPch has an amino ~o acid sequence
sel ected fromthose each conprising the entire or a partial amno acid
sequences) of that shown in any one of SEQID NO 1 to SEQID NGO 6, or a
derivative thereof having characteristics functionally equivalent thereto.
3. The tumpepdide mpsinpepti de derivative according to claim 1, which has an

ani no_act d seduanp tns HeptRdrds O 40986002 hnf BTNETEA K (P4oBhEAG) An | S

partial am no acid se a sequence resi due

at positi orhfoiiidoR; 84 MONE59% éthansaadbestyeFANothd N mBiReref wakQ | D
NO 1 to SEQID NO 34 is replaced by different one. 4. The tunor antigen

pepti de deneaatedvat acomwr timperatuce dom235 hehirsh Tashenreaxtion salutionewasnce
sel ected fromthose each conprising the entire or a 20 partial amno acid
sequénces) asides t@qubet dicihyl etler Hadgrilerrcaelingr dheimeaciionpbrktunwas

and/or C-termn of. t he, sequence shown, i n any, on f SEQ .NO 1 to SEQ
"DNG 6 | St debd yisiiesy Biferahants washet, g L. migeh Aty sher
derivative i i i ! i.d. e cted
fromthose ’I:}geccﬁftg% gpglr{% g%%@ﬁ%@ﬁ@ c} pagl l?s?_agﬁagre{a;&asla&%%c?%agt ?g?%egg%%nces)
of a sequergte nyihenes And AItERRY GBS thewesi) THe fesitWaA0R3shéd amnone
of SEQIDNO 1to SEQID NO 34, the amno acid residue at position 2 is
repl aced byt Intuof agqueonsthaationacidv alTheefiltrste! @ud iwasioings | wie@niyophdlizédyr t he
Ctermnal amno acid residue replaced by valine or |eucine. 6. The tunor

ant ilgen pemndithegesuliany erade peptisy wesdliasolved intaquenssacetihagid andaci d
sequence sel

losded onto a reverse phase packg matenal Y& PARPOBSA cotumn
(30¢ x 250 nm) pre-equilibrated with 0.1 % aqueous TFA. The column
was washed with 0.1 % aqueous TFA and eluted while increasing the
acetonitrile concentration upto 20% over 120 minutes at a flow rate of 7
15 ml/min. The eluent was monitored at A220 nm and fractions containing
the intended substance were collected, lyophilized to obtain 42.3 mg of
Tyr-Val-Asp-Glu-Thr-Gly-Arg-Lys-Leu.
The resultant peptide showed retention time of 20.9 minutes when
analyzed by a reverse phase packing material SUMIPACK ODS-A211
20 column (4.6 ¢ x 250 nm)] eluting with 7 to 37% linear gradient of
acetonitrile containing 0.1 % TFA. The amino acid analysis and mass
spectrometry were consistent with theoretical values.
Amino acid analysis:
Hydrolysis: 1% phenol / 6N aqueous hydrochloric acid solution, 110 C,
25 24 hours
Analytical method: ninhydrin method
Asx: 0.9 (1)
Thr: 0.9 (1)



am no aci d sequences) of that shown in any one of SEQID NO 35 to SEQ ID
NGO 40. 7. A therapeutic or prophylactic agent for tunors, which conprises
at | east one substance selected fromthe tunmor antigen peptides hhd/AN 2003
derivatives to thereof according to any one of clains 1 to 6 as an active
ingredient. 8. A reconbinant DNA, which_conprises at | east one DNA encodi ng
a tunor antigen peptide or a derivati ve t'her eof accor di ng to any one of
claims 1 to 6. 9. A polypeptide obtainable by allowing to express the
reconbi nant DNA according to claim8. ~5 10. A therapeutic or prophylactic
agent for tunor scgﬁ{ogp{)i(ﬂéng a reconbi nant DNA or a pol ypeptide according to
claim8 or 9 as ‘acti ingredient. 11. A diagnostic agent for tunors
conprising a tungg :@r_\gi(g)en peptide or a derivative thereof according to any
one of clains 1 tg 6 or a polypeptide 20 according to claim9. 12. An

anti body capabl evait Ospg¢t)j fically binding to a tunor antigen peptide or a
derivative thereof according to any one of clains 1 to 6. 13. An

ant i gen- pr esenti bgucél0 (Yr ¥seaferengeamimpheid bet ween an HLA A2 anti gen and
a tunor antigen peptide or a derivative thereof according to any OT JAN
2pp, ® 58 one of i@ (1) to 6 on the surface of a cell havi ng an ability to
present an anti q_g}n.qaga a(éi ng isolated froma tunor patient. 14. The antigen
presenting cell cto to claim 13, which is obtainable by allowi ng a
cell having an a}@épld% &f present an antigen and being s isolated froma
tunor patient to Gpta é he reconbi nant DNA or a pol ypeptide according to

br esenti ng cel | HREPHCAGVRbes B inaioasFd 1 BRSeRMIEAS e | ngr edi ent o
Mass spectrometry (FAB) [M + H]": 1080.5
10
[6] Synthesis of SART-1 “778-786” Ala-GIn-Lys-Thr-Pro-Tyr-Ile-Val-Leu
(SEQ ID NO: 6)
Fmoc-Leu-Alko Resin (0.57 mmol/g, 100-200 mesh) was used as
the resin. In the same manner as [1] above, Fmoc-Val-OH, Fmoc-Ile-OH,
15 Fmoc-Tyr(tBu)-OH, Fmoc-Pro-OH, Fmoc-Thr(tBu)-OH, Fmoc-Lys(Boc)-OH,
Fmoc-Gln-OH and Fmoc-Ala-OH were coupled in sequence by using 100
mg resin. After the completion of coupling, the procedures were carried
out upto Step 3 of Schedule 1 to obtain the peptide resin.
To the peptide resin was added 2 ml of Reagent K (5% phenol, 5%
20 thioanisole, 5% H,0, 2.5% ethanedithiol/TFA), and the mixture was
reacted at room temperature for 2.5 hours. To the reaction solution was
added 10 ml of diethyl ether under ice-cooling. The reaction mixture was
stirred for 10 minutes, filtered and washed with 10 ml of diethyl ether.
The filter cake was combined with 10 ml of aqueous acetic acid, stirred for
25 30 minutes and filtered to separate the resin. The resin was washed with
4 ml of aqueous acetic acid. The filtrate and washings were lyophilized,
and the resultant crude peptide was dissolved in aqueous acetic acid and |

loaded onto a reverse phase packing material YMC-PACK ODS-A column



16. A cytotoxic T |ynphocyte which recogni zes specifically a conplex to
bet ween an HLA- A2 antigen and a tunor antigen peptide or a deriﬁatlve

t hereof according to any one of clains 1 to 6. 17. A therapeuti aﬂ@%ﬂ or
tumor conprising the cytotoxic T |ynphocyte according to claim16 as an
active ingredient. 18. The cytotoxic T I?;i:/érphocyte according to claim16,
which is YK-EC ~s (Deposition No. FERM 6726). 19. A process for
identifying a tunor antigen protein or a tunor antigen peptide
characterized in that it uses YK-EC accordlng to claim18.
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“660-668”

“712-720” 86.1
“778-786" 105.4
Non peptide 6.5

The results in TABLE 4 suggest that these peptides function as a

10 tumor antigen peptide.

The similar experiments as the above can be conducted using COS-
7 cells (ATCC No. CRL1651) or VA-13 cells (RIKEN CELL BANK)] to which
HLA-A2 cDNA expression plasmid has been introduced (J.Exp.Med.,
187:277,1998).

15 The peptides as set forth in SEQ ID NO: 7 to SEQ ID NO: 20
synthesized according to Fmoc method were subjected to the same
identification method for tumor antigen peptide as the above. As a result,
the peptides described in SEQ ID NO: 7 to SEQ ID NO: 20 were revealed to
have an activity as a tumor antigen peptide.

20
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thereof having characteristics functionally equivalent thereto, therapeutic,
prophylactic or diagnostic agents for tumors, which utilize the tumor
5 antigen peptide or its derivative in vivo or in vitro. The therapeutic or
prophylactic agents for tumors of the present invention are expected to be
useful anti-tumor agents because they can be administered to many
patients and are applicable to wide range of tumors of high incidence such
as squamous cell carcinomas.

10 SEQUENCE LISTING FREE TEXT

In the amino acid sequence shown in SEQ ID NO: 35, 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 of SEQ ID NO: 36, the second amino

15 acid is leucine, methionine, valine, isoleucine or glutamine, and the tenth
amino acid is valine or leucine.

In the amino acid sequence of SEQ ID NO: 37, the second amino
acid is leucine, methionine, valine, isoleucine or glutamine, and the ninth
amino acid is valine or leucine.

20 In the amino acid sequence of SEQ ID NO: 38, 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 of SEQ ID NO: 39, the second amino
acid is leucine, methionine, valine, isoleucine or glutamine, and the ninth

25 amino acid is valine or leucine.

In the amino acid sequence of SEQ ID NO: 40, the second amino
acid is leucine, methionine, valine, isoleucine or glutamine, and the ninth

amino acid is valine or leucine.
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<160> 40

<210>1
<211>9
15 <212> PRT

<213> Homo sapiens

<400> 1

Leu Leu Leu Cys Gln Asn Lys Gly Leu
20 5

<210> 2

<211> 10

<212> PRT

<213> Homo sapiens
25

<400> 2

Leu Leu Leu Cys Gln Asn Lys Gly Leu Leu

5 10
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<210> 3
<211>9
<212> PRT

5 <213> Homo sapiens

<400> 3
Leu Leu Glu Thr Thr Val Gln Lys Val
5
10
<210> 4
<211>9
<212> PRT
<2 13> Homo sapiens
15
<400> 4
Arg Val Lys Ala Pro Asn Lys Ser Leu
5

20 <210> 5
<211>9
<212> PRT

<213> Homo sapiens

25 <400> 5
Tyr Val Asp Glu Thr Gly Arg Lys Leu
5
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<212> PRT

<213> Homo sapiens

<400> 6
Ala GIn Lys Thr Pro Tyr Ile Val Leu
5

10 <210>7
<211>9
<212> PRT

<213> Homo sapiens

15 <400> 7
Ile Leu Thr Leu Lys Asp Lys Gly Val
5

<210> 8
20 <211>9
<212> PRT

<213> Homo sapiens
<400> 8
25 Val Leu Gin Glu Glu Glu Asp Val Leu

5

<210>9
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<211>9
<212> PRT

<213> Homo sapiens

5 <400> 9
Leu Gin Glu Glu Glu Asp Val Leu Val
5
<210> 10
10 <211>9
<212> PRT

<213> Homo sapiens

<400> 10
15 Ile Leu Ser Lys Tyr Asp Glu Glu Leu
5
<210> 11
<211>9
20 <212> PRT

<213> Homo sapiens

<400> 11

Glu Gln Gly Gly Thr Ala Asp Gly Leu
25 S

<210> 12

<211>9

<212> PRT
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Lys Leu Arg Leu Gln Ala Gln Ser Leu
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<210> 13
<211>9
<212> PRT

10 <213> Homo sapiens

<400> 13
Leu GIn Ala Gln Ser Leu Ser Thr Val

15

S

<210> 14
<211>9
<212> PRT

<213> Homo sapiens

20

<400> 14
Ser Leu Ser Thr Val Gly Pro Arg Leu

5

25 <210> 15
<211>9
<212> PRT

<213> Homo sapiens
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val Val Val Arg Ala Asp Asp Leu Leu

5

5
<210> 16
<211>9
<212> PRT

<213> Homo sapiens

10
<400> 16
Pro Leu Pro Ser ASpP Asp Thr Arg Val

5

15 <210> 17
<211>9
<212> PRT

<213> Homo sapiens

20 <400> 17
val Leu Glu Glu Asp Glu Ala Glu Leu

5

<210> 18
25 <211>9
<212> PRT

<213> Homo sapiens



XnhopOpWop| [: A410" | (10% & ()- &s10% & ()- $!'10% & ()- #nPd 0% & () -
110% & ()- , %0% & ()-pp-awqqq, r| [ A410' 9310% & ()- | 1mL0% &4() JAN 2003
[T1T10% & ()- -s!'10% & ()- ,%0% & ()- & 110% & ()- ,ryrrrss sss|o%U410
&10% & ()- 10" 10' 10' :10% & ()- 810% & ()- 6s!10% & ()- 59%40% & () -
ss3txtuHvv| [: bU410 s%40% & ()- s%0% & ()- nPa0% & ()- s$10% & ()-S
s$10%' s& ()-S 10% & ()-vwx9y| yLzMzNAEEZ| [ NA41010' 10" 10' " 6s! 10% & () -

L- Yod0%! & ()- @L- Y®0% & ()- @ $nPa0% & () -

“$nPA0% & ()-Or\z_zz{|~|[: NA41010 s%40% & ()- md0% & ()-- CY$10% & ()- @
Y$1098' Bg; b %0% & ()- '10% & ()-~D~" P| [ NA41010' 10' 10 4Z940% & ()-S
210% & ()~2V3MPa0% & ()- $nPA0% & ()- sYd09% & ()-c|[: NA41010 ! 10% & ()-
110% & 10% & ()- y&f 10% & ()-50| [ : NA41010
“40% (%‘XSdho}c]f%}ﬁéA‘)Lzys %g%glﬁ}llo%&'()- F1 10% & () -

3f $10% & () - 0=F| [ 5NA41010 @nPa0% & ()- -!10% & ()-s ,,|9%0% & ()-

% 10% & ()-M @ %4.0% & () - 110% & () - FU% vUAL0 310% & () -

&10% & ()-10'10' 10' :s!'10% & ()- 8 "109&& ()- 7!'10% & ()-(g{ QU [:vU410
%4.0% & ()-Y, %10%&() Y. %H0%& ()-Y. 9%0%& ()-Y. |yGl0o% & () -
|s510%&<%} vl “aborvU410 10% & ()- @S10% & ()-310'10° 10  9%40% & ()-Y.
%40% ' él 9 T040% & ()-Y.r2w [:vU410 3s!10% & ()- S$10% & ()- F
“10% & (7218

<212> PRT

<213> Homo sapiens

10 <400> 19
Arg GIn Leu Gln Gln Leu Gin Gln Leu
5
<210> 20
15 <211>9
<212> PRT

<213> Homo sapiens

<400> 20
20 Giln Leu Arg Asp Ser Gly Glu Lys Val
5
<210> 21
<211>9
<212> PRT

25 <213> Homo sapiens

<400> 21
Lys Leu Gly Leu Lys Pro Leu Glu Val



10% & ()- fs!10% & ()- !10% & ()-.ve|[:vU410 $YW0% & ()- "s!10% & ()-
@10% & ()- sZ 10% & ()- "110% & ()- nPd0% & ()-c$o| [: vU410 @sﬂimzm)
CoY%0% & ()- +s!110% & ()- )10% & ()- '10% & ()- %! 10% & ()- Gbk|[: - 410’
CT10% & ()- 9110% & ()- 7110% & ()- &nPd0% & ()- y2'!110% & () -

“@s!10% & ()-y( bA410'  Z940% & () - $10%<' x& ()- $ $10%' x& () -
10% & ()- 940% & ()- 10' 10' “d23|[: - 4108¥8@109%&& ()- 2@L10%& ()-
$Z940% & ()-: $Z9A0% & ()-:  ZVWA0% & ()-  ZYd0% & ()- 345BEdbA410&

%0% & ()-@ $10%& &&' ()- $10% & ()- 109%& && ()-
9610%& 8&' ()-10810&@ [ : - 410& & s9°! 1098 && ()- . MUAON )& ()- . nbaO% & () -
%40%& && ()-@ YA0%& && ()-@%0% ") & ()- @bA410& & SZUO% & ()--
Ys$10% & () - @ Ys$10%4 4& ()-@ 10% & ()- % 10% & ()-10& &10& &Kkl | [:-410
A7%0% & ()-s 210% & ()- ~$U0% & ()- “~$%0% & ()- sna0% & ()-
snbd 0% & ()<A10¥ 2DA410° Fs %40% & ()- @$Fs %409 Q& ()- @ $Fs %U0YQ Q& ()- @
10% & ()- f&@0% & ()- 10' 10' dn| Z9A410" &mPA0% & () - & &PA0% & () -
#110% & () <2M1%19% & ()- sSYWO0% & ()- sYWMO% & ()- 70+, -:=vU410
10%&() ( %510% & ()-'10'10' 10" Y. %0% & ()- Y.%0% & ()-° &ma0% & ()-=h
|[:v&4 %R)b%%LPRSF- 3s!110% & ()- 3s10% & ()- (3s10% 1| & ()- 10% & () -
s'lO% 214 - 410" lY%iO%&() t ,/YWMO% & ()-t sl Yd0%& ()-

& ()

sl 94.0% 940% & ()-bA410" 3t!10% & ()- | S$L0% & () -
t110% & ()- 10% & ()- &10%& ()-10'10' Q | [: A410' X, /10%'r& ()- -
<400> 22
Thr Leu Gly Glu Asp Asp Pro Trp Leu
10 5
<210> 23
<211>9
<212> PRT
15 <213> Homo sapiens
<400> 23
Arg Gin Leu GIn Lys Glu Lys Asp Leu
5
20
<210> 24
<211>9
<212> PRT
<213> Homo sapiens
25

<400> 24
Asp Leu Ala Glu Lys Arg Ala Lys Leu
5



10% & ()- %!10% & ()-s $Z940% & ()- t!110% & ()- F940% & ()- $RSTUb| obU410
f &@LOYE && ()-10' 10' 10' &S8s10% & ()-f &610% & ()- F110% & ()- PIOUBKEN) -
be*p|[:bU410 y! 109& && ()- $109& && ()- s!109& &&' ()- | ! 109& && ()- F
109& && ()- 4109 && ()-npz|[:bU410 F 109& && ()- ~ Y109& && () -
109& && ()- 9109%& && ()- s!109%& && () - ?10‘3/&'&&'()-6)|[;bu410 L*10% '
& ()-g 0S s&10%' & ()- s&l0%E#&& ()- yAT0u& &&' ()- ! Z9A0% && () -

s! 109%&' &&' ()-).34>@eEbU410 L*10%' & ()-g L*10%' & ()-g L*10%"

& ()-g'g L*10% ' & ()-g L*10%' & ()-gBCOMXZ[ejhL, 4 L*10%' & ()-g L*10%

<210> 25
<211>9
<212> PRT

5 <213> Homo sapiens

<400> 25
Asp GIn Glu Phe Gly Val Ser Thr Leu
5
10
<210> 26
<211>9
<212> PRT
<213> Homo sapiens
15
<400> 26
Gly Val Leu GIn Glu Glu Glu Asp Val
5

20 <210> 27
<211>9
<212> PRT

<213> Homo sapiens

25 <400> 27
Asp Val Leu Val Asn Val Asn Leu Val
5



' & ()-9'g L*10%' & ()-g L*10%' & ()-g L*10%' & ()-g' gj opz|~eG 4 L*10%"
& ()-9'g L*10% "' & ()-g L*10% "' & ()-g L*10% "' & ()-g'g L*10% "' (7 JAN 2003
& ()-g9LM [:-410" ,:FUd0% & ()- 7Z"10%8& ()- 5:110% & ()- 3 110% & ()-
27940% & ()- 0-10% & ()- FMNO\_xzbA410' L& 10%d' & ()- Fs10%d' & ()-

Ls! 10% & ()-t 10%l' & ()- S&I0%!' & ()-19'10' Q[: A410' ! 10%I & ()-
s!10%d' & ()- YUdoud' & ()- & 10%d' & ()-

<210> 28
<211>9
<212> PRT

<213> Homo sapiens

<400> 28
Ala GIn Gln Lys Pro Arg Ser Ile Leu
5

10 <210> 29
<211>9
<212> PRT

<213> Homo sapiens

15 <400> 29
Glu Leu Glu Glu lle Arg Ala Lys Leu
5

<210> 30
20 <211>9
<212> PRT

<213> Homo sapiens

<400> 30
25 Glu Val Val Val Arg Ala Asp Asp Leu
5

<210> 31



Y10%l' & ()- 10%d' & ()-a8W[:A410' -t!10%l' & ()-t +nPdovd’ & ()-

$110%' & ()- " 'YWdowd & ()-f ! YO0% & ()-f t!110%l' & ()-Wopqr VA Lo 2003

10%' & ()- 940%' & ()-10d' 10d' 10d' Y:° |10%1' & ()- 8M10%' & ()-
47940%" & ()-1pY|[:vW410 L!10%' & ()-° Y %40%' & ()- t!10%' & ()-

10%' & ()- ,10%' & ()- L!10%" & ()- Yn|[vU410 10%' & ()- 10%' & ()-

10%' & () - L10%" & O)- I mdo% & () - lsﬂ{)%& - G |[:vW410 - 109&R& () -
10%' & ()- ,10%" & ()- + 10%' & ()- 3(10%' & () b-9%$10% >' | & ()- vUWal0
10%' z& ()- &10%2 z& ()-410>' 10> 10> F:yl1l0%' & () 810%' & ()- L-
10% "f & ()- 21 /gu410 g Z2%40%' e& ()-+ qZ%40%8e& ()-+ W10%' z& ()
109%' z& ()- 1l](f z& ()- RB10%' F& ()-v@][:-410z z 4s110%' z& () -
+Y%40%" z& 9 2@9 TYWHO0N ' [& ()-@Z2%0%' z& () -+ z Z9%40%' n& () -+
vZ9%40% ' | & () - }QbA4102 z 10%' & ()- S'10%d' & ()- '10%' & () -

10%' & () - %.II%IH&rﬁO sapistisz 102" z] 1F| [ : A410z"' z %40%l" & ()- MLO%' & () -
fl110% ' & ()- '10%' & ()- F$10%' & ()- | 10%' & ()- "|[:A410z' z

| (10%1' & ()-z g(s$10%' & ()- 10%' & ()- J 10%l' & ()- S10%l' & ()-
10%' & () -\ | A4102 z 4nbd0Yve' & ()- 2110%' & ()- i @' 10%d' & () -
@' 16vD8’ ()<4Q0> Bloog & ()- +10%1 & ()-ij kly| vU410 $10% ' i & ()- @

L410% & () 09t _ 10d',10d:, 104 | 10%" & ()- 6s! 10%l' & ()-

G\|[:vu410G &é “}C}l“égéé%sgz'%ﬁﬁr‘}%g%&'()- %40% & ()-- 940% & ()--

$10% & () - @r|[NA410§o 10' 10' Y 6@0% & ()- - nA0% ()- @-n¥d0% & () - @

IA0%E () - @ &YA0% & ()- fh|[: NAMLO10 s10% & ()- "110% & ()- VI 109%&' () -

“10% & ()-  L410% & ()- &@L0% & ()-hUl |[:-410$ $ sL-&L0%’ $& ()- M

SL- &10%&& () - M sL- &109&& ()- M sL-&109%&& ()- M sL- &109%&&' () - M

sL- &10%&&' (J2MBBR410$' $ 1 10%' & ()- s! 10%' & ()- Y 10% & ()- 9

10% & ()- % 10% & ()- 108’ $10$' $e|[: A410$'$ b 2109’ & ()- ! 10%& ()-

1109%0 & ()-<2108 & ()-° 39100’ & ()- L!10% & ()-|[: A410%' $ Z&10%&' ()-

$10%' & () - i}l:?%‘if”’ 9110% & ()- | | @0%" & ()- |

10%' & () - X1 0$3'$ 2t1109% & ()-  010%' & ()- .10%' & ()-
1109 & () ' &10%" & () - T#ghi j W obU410

Wy 109K & ()- x%"%@m%llow & ()- 84"10%' & ()- 6t!10% & ()-

AMVAO%K’ & () -

<400> 32
15 Lys Val Val Glu Ile Val Lys Lys Leu
5
<210> 33
<211>9
20 <212> PRT

<213> Homo sapiens

<400> 33
Asn Ile Gly Trp Ser Thr Val Asn Leu
25 5

<210> 34
<211>9

T-



wzS| [:bU410 9%40%' & ()-- %0%' & ()-- 3$10%' & ()- " 3$109%Rx' R& () -
3$109RR& ()- 310%' & ()-$Y-|[:bW10 $ %0 & ()-s ' Yd0W & ()-S 087 JAN 2003
"U0% & ()-S 'O & ()-s WOUW' & ()- %0 & ()-vU410 FL09%& ()-°
10%' & ()- %40%l' & ()-10x' 10x' 10x' @10%' & ()- '%0%& ()-s);JZ|[:vU410 F
10%' & ()- 10%' & ()-y S10%l' & ()- -1Q%d' & ()- F10%l' & ()-
10%' & ()-" Rvwxy| [ NA41010d' 10d' 10d' -&10%6' & ()- - &10%&R& ()- - &L0%R&' () -
-&10%R& () - -&10%W&& ()-y N [:NA41010 f10%' & ()- 10%' & ()- Y 0% & ()-
110%' & ()-s 10%' & ()- 3%0%" & ()-3Nb|[: NA41010 ~ $10%x& ()-M
"10%' & () - 2%%0%‘?’1“&' ()- s!10%& ()- %40%" & ()-
3°110% & (Y“#Ys [[:-410f>f L9 110%>f& ()-g 9 110% ()-g ~$10%' & ()-M
$10% & () - Mooy 3551109 aplenld $10% & () - MIKLY\/ sbA410f > f L Y110% & () -
YEL10% & ()- YI10% & ()=  10% & ()- U8S10% & () -
10f >' f 10f >' fs?2@P~f J*, 10% & ()-s, 10% & ()-s(,10% & ()-s,10% & ()-s @
10% & () -
$10% & () - PO B4xX@ 10% , 10% & ()-s, 10% & ()-s1,10% & ()-s, 10% & () -ss} pX
<, 10% 10% & ()-s, 10% & ()-S, 10% & ()-s1,10% & ()-s, 10% & ()-ssX7, s3
" $109R&! ()%'Y,SM% ée()s_ SeroAP ?%Iséf)Qd%L&' ()-s,10% & ()-sSH[:7,
syl Z%0%8& ()- s-109&R& ()- s+ !109%&R& ()- s* 1109%&& ()- sSF Y(109%&& () -
Ss& 109&& () - %&) B U4, s310%&R& ()- s%0%R& ()- 10&10&10& s: 109%R&' () -
S810%&R& ()- sF1s!10%&& ()-sUyo|[:vU4, s s!10%R& ()-"s s3$10%&R& () -
s! 10%R& ()- s s!10%R& ()- sSI10%R& ()- sl 109%&R& ()- X |[:vW4, s
s"| Y0%R& (R163510%R& ()- s 109&&' ()- sfs!10%&R& ()- s 109%&R&' ()-
s, 4109%8& ()- - k

<211>9

10 <212> PRT
<213> Artificial Sequence
<220>
<221> VARIANT
<222> 2
15 <223> Xaa is Leu, Met, Val, Ile or Gln.
<220>
<221> VARIANT
<222>9
<223> Xaa is Val or Leu.
20
<400> 35
Leu Xaa Leu Cys Gln Asn Lys Gly Xaa
5

25 <210> 36
<211> 10
<212> PRT
<213> Artificial Sequence



fl[:vW4, s ss-"110%R& ()-s s+ %WO0%R& ()- s) 109%&R& ()- s( !'109%&R& ()- s
@L0%RE () - s$ 109&& ()-f6t[[:vU4, s s@B 10%k& ()-s s s610%&& ()-07 JAN 003
S410%&R& ()- s2°1109%&R& ()- s 110%&R& ()- s@ 10%&R& ()- ; v, s109X&& (;-
10%#& ()- s 109X&& () - S&IOYX&&' ()-310&108&810& s : 10%R& () -; | [: vU4,
S SSGLOYX&&' () - S10MX&&' ()-s s 4 10%X&&, S)-s St 109X&&' () - sSYS10%X&&' ()- s@
109X&&' () - #>[:vW4, s s -10% & ()-5 s' 109X&&' ()-Zs q' 109%&' ()-Zs Im
109%&&' ()-M sm

<220>

<221> VARIANT

<222> 2

<223> Xaa is Leu, Met, Val, Ile or Gin.

5 <220>
<221> VARIANT
<222> 10

<223> Xaa is Val or Leu.

10 <400> 36
Leu Xaa Leu Cys GIn Asn Lys Gly Leu Xaa
S 10

<210> 37
15 <211>9
<212> PRT
<213> Artificial Sequence
<220>
<221> VARIANT
20 <222> 2
<223> Xaa is Leu, Met, Val, Ile or Gin.
<220>
<221> VARIANT
<222>9
25 <223> Xaa is Val or Leu.

<400> 37
Leu Xaa Glu Thr Thr Val Gln Lys Xaa



10% & ()-M gm 10% & ()-M-QT\ | obU4, sY%L0%R&E () - 310X&LOX&LOX&s
S6109X&& ()-Ys sS610%& ()-Y s4 109X&&' ()- s -109X&&' ()-|[:bU4, s Q7 JAN 2003
S1098& ()- f109%R& ()-Zs sf10%& ()-Zs sf109&& ()- f10%1 H& ()- s
109&& ()-),4ZW [:bU4, s I+ 10% & ()-° $ 10% & & ()-Fs s$ 10%& ()-Fs
s"10%&&' ()- s10%&& ()-M s10% & ()- MM obU4, sl % 109X&&' () - F10&10&10&s
A@L0YRE' () -5 "A@L0%R ()-m s4@10%&' (PHm v+l 109%8& ()-"-|[:bW4, s
S109X&&' ()-Y ss10%9& ()-Ys SF1O0%X&&' ()-S SS10YX&&' ()-  ss10% & ()- s
109%&&' ()--J1h|[:bW4, s ) 10 & ()-Ms) 10% & ()-M "109X&& ()-Ys
S"10%& ()-Y 109%&&'£)-M{ 10% & ()-M [ NA4, 10X&10X&10X& S910%X&& ()-s s3
L6109X&& ()-S S2109%&&' ()- 210%& ()- ) 109X&&' ()- MD: | [: NA4, 10
3- 10%VBM&' () - s3-10%& ()-s sS109%R& ()-s ss10% & ()- s 10%&R&' () -
SUAL0YR& ()-3"t~|[:NA4, 10 10%R& ()-Z { 109%&' ()-Zs 109%&R& ()-Ms 109 & ()-M
s 10% ! & (xNB@BYYRE ()-!& [ NA4, 10 s410%R& ()- SOMLOYR& ()-s
sOMLO%& ()-s ' 10%&& ()-' s' 109 & ()- ' 1096!& ()- &ABCDQTgpvU4, F
10%- +& () <2 1955909k && () - S310%K&& ()- s&I0%K&& ()- 109%4.09%40%
s 610%& ()-lp|[:vU4, s" 10%K&& ()-s @BLOWKE&E ()-Fs s@BLOYX& ()-Fs s@
109K &88& () - <2@2POBRE ()-° s|F 109%&S&' ()-Y),5Y[|[:vU4, s3 0109%&& ()-S S -
109K&& ()-S5 .+ 10%& ()-s S+ 10%K&& ()- s $109%K&& ()-L s $10% & ()-L[yvU4,
S@10%& ()<-21313s> "%Eﬁiﬁ BFAUEDED ok 88’ () - 310k&10K&10K& 4 109K&& ()-° 4
1098 & () - %2'2\6;4, S SSGLOYA & ()-Ys s@OYK&& ()-s sSSS10%K&& () -
$SS10% ! & ()~ sS310%K&& ()- @L10%K&& ()-1,KM|[:vW4, s s2m 10%! & ()-ss
+109%K&&' () <P ISTHAKBANT M "M 109%K&&' ()-M {"m 10%! & ()-M sGLO%&S&' () - YvU4,
S&MLOYEGE' ()-m sF 10%G G& ()- s3Y810%G G& ()- 10k&10k&LOk& 2m

<222> 2

10 <223> Xaa is Leu, Met, Val, Ile or Gin.
<220>
<221> VARIANT
<222>9
<223> Xaa is Val or Leu.
15
<400> 38
Arg Xaa Lys Ala Pro Asn Lys Ser Xaa
5

20 <210> 39
<211>9
<212> PRT
<213> Artificial Sequence
<220>
25 <221> VARIANT
<222> 2
<223> Xaa is Leu, Met, Val, Ile or Gln.
<220>



109%&&' ()-s {2m 109 & ()-s 3?ey|[:vU4, s s, mI0% G ()- s , 10%

& ()-Zs-s,109F G& ()-Z 10% & ()-° 10% & ()-" &ml0%'}& ()-ny|[: vUK] JANs 2003
10965 G& ()-ts {,,/ 10%'0& ()-ts ,)T10%' & ()-myv,)T10%JI& ()-mv, m
1090' J& ()-" v, m10%Iq#J& ()-"'()*8;=vW4, s10%R& ()- s 109%&& ()-

s 0%R& ()- 10G GLOG GLOG G s9@BZ10%5 G&'é)- SO@Z10%3C& () -=NzZnv| [: vU4, s
| @ 10%!& ()-Ls s10%&& ()-ms qLO%& ()- My 109R&?& ()-° s3 10% & ()-° 3
10966! 5& ()-"0|[:vU4, s s -t10%8& ()-Ls s -t10%!& ()-Ls s+ 10%&R& () -

, &109R& ()-Z s, &10%& ()-Z s@ 10%&& ()-L03<bcderuvU4, s 10%&R&' () -
SUA0YRE' () OF10%&& ()-1 s 6F10% & ()-1 s4 109%&R& ()-u|[:vWU4, s
s 109%9! & ()f%%yf)- ,109%R&' ()-Z s, 10%A& ()-Z s3, 109&& () -

3, 10%C1 ! C& 49074 | [:vU4, s |+ 109%&R& ()-ts {I+ 10%!& ()-t L$10%R& ()-G
SL$109% & ()-G s"10%&& ()- s 10%&& ()-LivwW4, ss109%!& ()-° s 10%&R& ()-

S&, - 10%&' (9228 XRENGVAMIIDERSE' () - m sl 4f 10%W& ()-m @[ :vU4, s {m

1098&' ()-Ms vm 109! & ()-Ms 1098& ()-Z s10%& ()-Z s s10%&& () -
SS10%&k& ()- @r|[:vW4, s v2-10%W& ()-ms )m109%&R& ()- s vIMI10W & ()- s)m
10% & ()-" "109%R& ()-Y s"109%& ()-YvU4, s10% & ()- s 10%k&& () -

so%f 109Kk &&' (9408908108 s: 109R&' ()- 2-10%R& ()-mHfy|[:vW4, s

100K&& () - 0%.& () %8 & () - M FLOWKEW () - m SFL0%& () -
leO/ck&&'(%)- [%@%&Spgéﬂgﬁ‘@éﬁ&@%%s%%w&& ()-Os S m Q-m
5

<210> 40
10 <211>9
<212> PRT
<213> Artificial Sequence
<220>
<221> VARIANT
15 <222> 2
<223> Xaa is Leu, Met, Val, Ile or Gln.
<220>
<221> VARIANT
<222>9
20 <223> Xaa is Val or Leu.

<400> 40
Ala Xaa Lys Thr Pro Tyr lle Val Xaa
5



108 & ()- g ml10WB& ()- s 10%K&&' ()-Z v 10%& ()-Z '"/2<vW4, sss10% & ()-
s 10%&R& ()- s& 10%R& ()- 10k&1Ok&10k& s@310%K&&' () - 07 JAN 2003
SO010%K&&' ()-nxOX|[:vW4, s 10% & ()-9gs S10%K& ()-gs {109 ()-

] 310%K&K& () -G 310%CACE ()-G sss10%&k& ()-7:C[:vWU4, s sL--10%& ()-
S+109%&& ()-s 10% & ()-g 10%& ()-g 109%&R& £ -9 109%& ()-gC vU4, s 109%&k& () -
S&@LOY&R& () -310&10&10& 4" 109%&R& ()- 4 10%.& ()- L--109%R& ()-nbAn|[:vU4, s
10%&&' ()-2Zs s10%&' ()-Z 3yl0%c ?& ()-m )%! 9%%2?& ()-m ss3yl0%&R& ()-m
3y1l0%5& ()-mn|[:vW4, s 10%& ()-s de I“’% s 10%& ()- 10% & ()- v
10%A& () - s 109 ()-+4XYZ[ hkvU4, s 10%&R& ()- sS&@O%&R& ()-10&10&10&
S:10%&R&' ()- s@B310%kR& ()- s 10%g & ()-km-|[:vU4, s c3 10%& ()-ys g3

109%& ()-y g3 10% & ()-y s3 10%& ()-y c3 10%& ()-y S109&k& ()- #& U |[:vU4,
s + 109& ()-M s310%&& Umor antigeopeptide (ariginauger SARTG3), Mivigh &agny g3
10%&' ()-ytvUd, s4109%X&&' () - S&L0YX&&' () - 10&10&10& +' 10%&R& ()-M

s+ 10%&' () - Mmihd @iosdquercettelectedfron] thost4sach cobfPdfiing theserstkte@ Wi & fartigl

Y- 109DX&D&' ()-Z sY-109%& ()-Z s10%X&&' ()-Z s10% & () - Zr L [:vW4, s

s, [ 10% ) - &enisd QU@ €& Oerrﬁeés?%&tr(at “sholHOPOsRE c(r)e‘@f§l§@°/ﬂ38Nb) 12oEEEIS NO: 9! ;
I<l=1>1JIMTIHv, s )- Sys10%4%& ()- syl0%R$

%10%?$&( 1 bi5A

A (o5 S i g 7

s: ! 109R3& A % & OB

LIY10%?$&E VA% T GVmehopystora Beiane e TBviRbd B bolerbs fg@p ol <
Sy2M 109R3& () -s sLOz#L10YRB& ()-s s3. 109RB& ()-s s , YIOURI& (

s) 3109R$& ( pauiyalant dogegte. ()-g&x ur | obUs,  sU@LOYRSE () - 10R$10R$10R$s s;
#109RB& ()-s s8IOYRB&E ()- s 6F10%?$&' ()- s4109R3& ()-""((z(((M][:bW4, s
s93 "10%R$&' () - 2. YILOTRS&UMor antigenRBatids ascdeﬂ%i(rﬂ,whtDb%%&M pmino
SY109R$& ()-M)))2*|**|[:bU4, s s 109RP& ()- s 109RB& ()-sS s- 109R$& ()-s s

L10%?$& ctéd 1OPRGS: [ch Heléh
s' 10%&6%)32%%5‘%&???) S Sy# 18((??/6%‘3& W’B"?dlbmgf”?)“mm

5803@;2‘%(??& él:rd, é%quenie(d [of A&t showh iRMHY ERSof SEQSIH NBYIEE SRQIDN®B26, or a
derivative thereof having characteristics functionally equivalent thereto.
3. The tumor antigen peptide derivative according to claim 1, which has
an amino acid sequence selected from those each comprising the entire or a
15 partial amino acid sequence(s) of a sequence wherein the amino acid residue at
position 2 and/or C-terminus of the sequence shown in any one of SEQ ID NO: 1
to SEQ ID NO: 34 is replaced by different one.
4. The tumor antigen peptide derivative according to claim 3, which has
an amino acid sequence selected from those each comprising the entire or a
20  partial amino acid sequence(s) of a sequence wherein the amino acid residue at
position 2 and/or C-terminus of the sequence shown in any one of SEQ ID NO: 1
to SEQ ID NO: 6 is replaced by different one.
5. The tumor antigen peptide derivative according to claim 3, which has

an amino acid sequence selected from those each comprising the entire or a

25 partial amino acid sequence(s) of a sequence wherein, in the sequence shown in
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7. A therapeutic or prophylactic agent for tumors, which comprises at
least one substance selected from the tumor antigen peptides and derivatives

10 thereof according to any one of claims 1 to 6 as an active ingredient.

8. A recombinant DNA, which comprises at least one DNA encoding a
tumor antigen peptide or a derivative thereof according to any one of claims 1 to 6.

9. A polypeptide obtainable by allowing to express the recombinant
DNA according to claim 8.

15 10. A therapeutic or prophylactic agent for tumors comprising a
recombinant DNA or a polypeptide according to claim 8 or 9 as an active
ingredient.

11. A diagnostic agent for tumors comprising a tumor antigen peptide or
a derivative thereof according to any one of claims 1 to 6 or a polypeptide

20  according to claim 9.

12.  An antibody capable of specifically binding to a tumor antigen
peptide or a derivative thereof according to any one of claims 1 to 6.
13.  An antigen-presenting cell presenting a complex between an HLA-

A2 antigen and a tumor antigen peptide or a derivative thereof according to any
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one of claims 1 to 6 on the surface of a cell having an ability to present an antigen
and being isolated from a tumor patient.

14.  The antigen presenting cell according to claim 13, which is
obtainable by allowing a cell having an ability to present an antigen and being
isolated from a tumor patient to uptake the recombinant DNA or a polypeptide
according to claim 8 or 9.

15. A therapeutic agent for tumor comprising the antigen presenting cell
according to claim 13 or 14 as an active ingredient.

16. A cytotoxic T lymphocyte which recognizes specifically a complex
between an HLA-A2 antigen and a tumor antigen peptide or a derivative thereof
according to any one of claims 1 to 6.

17. A therapeutic agent for tumor comprising the cytotoxic T lymphocyte
according to claim 16 as an active ingredient.

18.  The cytotoxic T lymphocyte according to claim 16, which is YK-EC
(Deposition No. FERM BP-6726).

19. A process for identifying a tumor antigen protein or a tumor antigen

peptide characterized in that it uses YK-EC according to claim 18.



