1 METHOD FOR | NDUCI NG CYTOTOXI C T LYMPHOCYTE BACKGROUND OF THE | NVENTI ON
1. Field of the Invention 5 The present invention relates to a nethod for
i nducing CTLs (cytotoxic T |Iynphocytes) by co-culturing of |ynphocytes
with a cell line transfornmed with and expressed co-stimulatory nol ecul es,
such as CD80 (B7. 1) or CD86 (B7.2). Further, the present invention
relates to CTLs induced by the above-nentioned nethod and uses thereof
such as 10 treatnent or prevention for a disease, nethods of preventing or
treating diseases such as_infectious di seases and cancers, and a nethod

for testing MIEHED RQRINLYWGENG EYTOPOXECIT dYMPHOGYTRe their

responsi veness to the transfornmed cell line. 15 2. Description of Related
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di seases,caysed by .intracel | .ul bacteria, fungal, or parasitic diseases,
and canigr . %f%?&(%‘?vnﬁ%r S f Pgbgﬁoﬁﬁ@éﬁaﬁfy W%@h‘ﬁéé’fﬂ)&ﬁ’%ﬁ@}lgaﬂcﬂﬁﬁ@nﬁpeut ic
met hods  t heisegfses sath havefértimusadipbaysahsdcd idersNshd demabBed $6&4 RRting

radi ation a : ] 4l ' n t|-tunpr agent,, Besides these
convent i onalrm’jle %@t E_gdsﬂ&\ﬁﬁ%ﬁ&s%g?gss %é%%ﬁ?{%tﬁ%fgé“%‘é}é‘ﬂ%ar ried out for
resol vi ng t EeSPaRsevRISS e dhe dampsformedawd] laeel evel s of genes and proteins
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about 8-12 amino acid residues in length, binds. A cytotoxic lymphocyte

20  will recognize the processed antigenic peptide when bound and presented in
the context of the MHC class I molecules. Other accessory or co—stimulatory
molecules can augment or facilitate the recognition of the processed peptide
by cytotoxic T cells and subsequent activation and proliferation of the
cytotoxic T cells.

25 T cell mediated immunotherapy has been attempted for a variety of
different diseases including viral diseases, diseases caused by intracellular
bacteria, fungal or parasitic diseases, and cancer.

Cancer is a disease caused by various factors, and therapeutic methods
thereof that have been employed so far include abscission, radiation and

30 administration of an anti~tumor agent. Besides these conventional
methods, various studies recently have been carried out for resolving the
mechanism of cancer crises at levels of genes and proteins by using a genetic
engineering technique such as gene diagnosis and therapy so as to diagnose
and treat cancers more precisely. Among these techniques, there is a

35  cell-mediated immunotherapy.

In the cell-mediated immunotherapy, in order to eradicate lesions
diagnosed as cancer by immunocompetent cells (lymphocytes, dendritic cells



2 and the like), the functions of imunoconpetent cell artificially are
strengt hened considerably, thus treating cancer. Mre specifically,

i mmunoconpetent cells of a patient are harvested from peripheral bl ood (PB)
or stemcells and then activated and prokiferated. Thereafter, these 5

I mrmunoconpetent cells are injected into the patient, thereby increasing the
I mmune response of the patient so as to regress and eradi cate cancer or
arrest and inhibit the proliferation of cancer. For infectious diseases, it
also is possible to treat infected cells in a simlar manner. The cell
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vivo, thus éhg_gé %g | n the TIL therapy, lynphocytes in the vicinity
of cancer tI& ted and CTLs contai ned therein are activated
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20  Since these CTLs act specifically on mutated cells of a patient, they are
considered to be particularly effective among the cell-mediated
immunotherapies.
In the CTL therapy, APCs (antigen—presenting cells) or mutated cells
as stimulator cellis and lymphocytes as responder cells that are harvested
25  from a patient are co—cultured ex vivo, thus inducing CTLs. In the TIL
therapy, lymphocytes in the vicinity of cancer tissue are harvested, and
CTLs contained therein are activated and induced.
Although CTLs induced by the above—described methods are effective
among the cell-mediated immunotherapies, attempts have been made to
30 further enhance effectiveness by CTL induction using DCs as APCs. The
DCs, which can express or present antigens derived from lung cancer,
hepatoma, myeloma, lymphoma, pancreatic cancer or the like or specific
antigenic peptides derived from these cancers on the surface, are
co—cultured with lymphocytes, thereby inducing CTLs functioning
35  specifically to a certain tumor associated antigen (see JP 2003-242 A, for
example).
In JP 2003-242 A, in order to induce the specific CTLs, major




exanple). In JP 2003-242 A, in order to induce the specific CILs, major 3

- histoconpatibility antigen (HLA A24) restricted prostate cancer antigenic
pepti des are brought into contact with antigen presenting cells such as
DCs, followed by co-culturing with Iynpgocytes t hereby i nducing prostate
cancer-specific CILs. However, prior art nmethods for inducing CILs have 5
the followi ng problens. In many CTL inductions ex vivo for CTL therapies,

it is necessary to use cancer cells that are harvested from pati ents when
the cancer cells are used as APCs. In addition in general the cancer cells
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20 particular from patients since a large number of PB cells or stem cells are

required to prepare enough DCs.
To attempt to solve these problems, methods have also beer developed

which involve expression of high levels of CD80 on cancer cells. CD80
(B7.1) is a co~stimulatory molecule present on mature dendritic cells and is

25 involved in activating CTLs. The B7 ligands CD80 (B7.1) and CD86 (B7.2)
on APCs can deliver either co—stimulatory or inhibitory signals to the T cell
when interacting with their respective ligands CD28 and CD152 (CTLA-4)
on the T cell surface. Cancer cells expressing the high levels of CD80 and
lymphocytes can be co—cultured, thereby inducing CTLs (for example, see

30 Grant-in—-Aid from the Ministry of Science, Education and Culture of Japan,
Report, 1995 - 1996; Grant number 07457150). Furthermore, a technology
has been developed in which B7 molecules are expressed at high levels on
tumor cell lines, thereby inducing CTLs or NK (natural killer) cells (see JP
01-029191 A1, for example). However, these methods require producing

36  specific CD80—expressing tumor or cancer cell lines each time the methods
are performed, and thus do not provide standard, reliable cell lines for the
expression of tumor or cancer related antigens or antigenic peptides. Also,



01- 029191 A, for exanple). However, these nethods require producing 35
speci fi c CD80-expressing tunor or cancer cell lines each tine the nethods
are perforned, and thus do not provide standard, reliable cell lines for
the expression of tunor or cancer relatgg antigens or antigenic peptides.
Also, 4 in JP 01-029191 Al, although B7 | ecul es are expressed at a high
|l evel on the cell lines, whether the actual nolecules are CD80 (B7.1) or
CD86 (B7.2) is unknown because the derivation of B7 genes is not clear.
Furthernore, since the cell lines in these nmethods either |ack MHC cl ass |
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20  of addressing antigens associated with specific disease in a simpler and

more efficient manner. Other general objects of the invention include
providing CTLs which can be used to treat cancer and other diseases. Other
objects of the invention are described below.
(1) A method for inducing a CTL, comprising contacting a cell line that

25  expresses at least one major histocompatibility antigen (MHC) class I
molecule and which has been transformed with at least one co—stimulatory
molecule with an isolated or purified antigenic peptide and with a
lymphocyte for a time and under conditions suitable for inducing a CTL
specific for said antigenic peptide; (2) the method for inducing a CTL

30 according to (1), wherein said contacting occurs in vitro; (3) the method for
inducing a CTL according to {1), wherein said cell line is a human cell line,
which expresses at least one MHC class I antigen heavy chain and
B2-microglobulin, and at least one co—stimulatory or accessory molecules
such as adhesion molecules; (4) the method for inducing a CTL according to

35 (1), wherein said cell line is a stomach cancer—derived JR—st, a renal
cancer—derived TUHR10TKB or a breast cancer—derived MDA-MB—231; (5)
the method for inducing a CTL according to (1), wherein said cell line has



B2-m crogl obulin, and at |east one co-stimulatory or accessory nol ecul es
such as adhesion nolecules; (4) the nmethod for inducing a CTL according to
35 (1), wherein said cell line is a stomach cancer-derived JR st, a renal
cancer-derived TUHRLOTKB or a breast canceg- derived MDA- MB-231; (5) the
met hod for inducing a CIL according to (1), wherein said cell line has 5
been transformed with a nucleic acid expressing CD80 (B7.1); (6) the

met hod for inducing a CIL according to (5), wherein said cell line
expresses CD80, CD54 (I CAM1) and CD40; (7) the nethod for inducing a CIL
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an i nf ect3®usheinoeyems for HLA-A*2401; (17) the method for inducing a CTL according

to (1), wherein said cell line is homozygous for HLA-A*2402; (18) the method

for inducing a CTL according to (1), wherein said lymphocyte is an

autologous lymphocyte or an allogeneic lymphocyte that shares with at least

one MHC class I molecule on said cell line;

25 (19) An antigen-specific CTL produced by the method for inducing a
CTL according to (1); (20) an antigen-specific CTL produced by the method
for inducing a CTL according to {4); (21} an antigen-specific CTL produced
by the method for inducing a CTL according to (5); (22) an antigen-specific
CTL produced by the method for inducing a CTL according to (7);

30 (23) A method for treating or preventing cancer or an infectious disease
comprising administering to a subject in need thereof the CTL produced by
the method for inducing a CTL according to (1); (24) a method for treating or
preventing cancer or an infectious disease comprising administering to a

~ subject in need thereof the CTL produced by the method for inducing a CTL

35 according to (4); (25) the method for inducing a CTL according to (23),
wherein said CTL is produced in vitro and is infused into said patient; (26)
the method for inducing a CTL according to {23), wherein said disease is




conprising admnistering to a subject in need thereof the CTL produced by
the nmethod for inducing a CTL according to (1); (24) a method for treating
or preventing cancer or an infectious disease conprising' admnistering to
a subject in need thereof the CTL producgd by the nethod for inducing a
CTL 35 according to (4); (25) the nethod Tor inducing a CTL according to
(23), wherein said CTL is produced in vitro and is infused into said
patient; (26) the nmethod for inducing a CTL according to (23), wherein
sai d disease is 6 cancer and said CTL recogni zes an antigeni c determ nant
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20  acid expressing CD80 (B7.1); (33) the method for inducing a CTL according
to (32), wherein said cell line expresses CD80, CD54 (ICAM-1) and CD40;
(84) the method for inducing a CTL according to (28), wherein said cell line
has been transformed with a nucleic acid encoding CD86 (B7.2); (35) the
method for inducing a CTL according to (34), wherein said cell line
25 expresses CD86 (B7.2), CD54 and CD40; (36) the method for inducing a CTL
‘according to (28), wherein said antigen is a cancer antigen; (37) the method
for inducing a CTL according to (28), wherein said antigen is an antigen
associated with an infectious disease; (38) the method for inducing a CTL
according to (28), wherein said cell line expresses a MHC class I which is
30 HLA-A2 or HLA-A24, or both; (39) the method for inducing a CTL
according to (28), wherein said cell line is homozygous for HLA-A2; (40) the
method for inducing a CTL according to (28), wherein said cell line is
homozygous for HLA-A*0201; (41) the method for inducing a CTL according
to (28), wherein said cell line is homozygous for HLA-A24; (42) the method
85 for inducing a CTL according to (28), wherein said cell line is homozygous
for HLA-A*2401; (43) the method for inducing a CTL according to (28),
wherein said cell line is homozygous for HLA-A*2402; (44) the method for



according to (28), wherein said cell line expresses a MHC class | which is
30 HLA-A2 or HLA-A24, or both; (39) the nethod for inducing a CTL

according to (28), wherein said cell line is honbzygous for HLA-A2; (40)
the nethod for inducing a CIL according 40 (28), wherein said cell line is
honozygous for HLA-A*0201; (41) the nmethol for inducing a CTL according to
(28), wherein said cell line is honbzygous for HLA-A24; (42) the nmethod 35
for inducing a CTL according to (28), wherein said cell line is honpbzygous
for HLAA*2401; (43) the nethod for inducing a CTL according to (28),
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20  an antigenic determinant of an antigen associated with said infectious

disease;

(54) A method for testing a proliferation potential of a CTL, comprising

co—~culturing a cell ine that expresses at least one MHC class I molecule and
a co—stimulatory molecule with a lymphocyte harvested from a subject, and

25  simultaneously or subsequently bringing the cell line into contact with a
disease antigenic peptide, thus determining the ability of said cell line and
antigenic peptide to induce proliferation of a CTL; (55) the method for
testing a proliferation potential of a CTL according to (54), wherein said cell
line is a stomach cancer—derived JR—st, a renal cancer—derived

30 TUHRIOTKSB or a breast cancer—derived MDA-MB-231; (56) the method for
testing a proliferation potential of a CTL according to (54), wherein the
co—stimulatory molecule on said cell line is at least one of CD80 and CD86;
(57) the method for testing a proliferation potential of a CTL according to
(54), wherein the type of the MHC class I of the cell line is HLA—A2 or

35 HILA-A24, or both; (58) the method for testing a proliferation potential of a
CTL according to (54), wherein the antigenic peptide is a cancer antigenic
peptide or an infectious disease antigenic peptide.



antigenic peptide to induce proliferation of a CTL; (55) the nethod for
testing a proliferation potential of a CTL according to (W wherein said
cell line is a stomach cancer-derived JR-st, a renal cancer-derived 30
TUHRLOTKB or a breast cancer-derived NMDA- VB;231; (56) the method for
testing a proliferation potential of a CTL according to (54), wherein the

co-stinulatory nolecule on said cell line is at |east one of CD80 and CD86;
(57) the nethod for testing a proliferation potential of a CTL according to
(54), wherein the type of the MHC class | of the cell line is HLA-A2 or 35
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crib
above, the |n\)té]i‘i'f30? ?’Fﬁ? ALe semp é%tfre@he ”FYB]PEI’(%‘PII%Q%?I' can

substitute forotB@sAPCsaﬁnnoaﬁ)lenﬂ)taméﬂrmﬂgl wiaking #l disfi@ile to asddsn@IDes yh @S-
The i nventors %thﬁlsetm gpl I shed a cell line expressing co-stinulatory

m)lecules and en_contrrmed that this cell line
With a view to inducing CTLs without such complicated conventional

processes as described above, the inventors of the present invention
searched for cells that can substitute for DCs in activating immuncometent
cells such as lymphocytes. The inventors first established a cell line
expressing co—stimulatory molecules and then confirmed that this cell line

25  expressed various co—stimulatory molecules as well as accessory molecules
such as adhesion molecules and MHC class I molecules on the cell surface.
Using this cell line instead of DCs which is the most efficient APS for the
induction of CTL, it was found that CTLs were induced constantly and
stably, completing the present invention.

30 Moreover, at the time of co—culturing of the above-noted cell line with
lymphocytes, by bringing a specific disease antigenic peptide, for example, a
cancer antigenic peptide or an infectious disease antigenic peptide into
contact therewith, it was found that CTLs specific for that disease antigen
can be very efficiently induced.

35 The method for inducing a CTL according to the present invention
makes it possible to induce CTLs specific for a certain disease antigen more
promptly and simply than the conventional inducing method using APC



25 expressed various co-stinulatory nolecules as well as accessory

nol ecul es such as adhesi on nol ecul es and MHC class | nol ecul es on the cel
surface. Using this cell line instead of DCs which is the-nost efficient
APS for the induction of CTL, it was fougd that CTLs were induced
constantly and stably, conpleting the présent invention. 30 Mreover, at
the time of co-culturing of the above-noted cell line with |ynphocytes, by
bri ngi ng a specific disease antigenic peptide, for exanple, a cancer
antigenic peptide or an infectious disease antigenic peptide into contact
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Accor di n&?y ordargly, cancgrs,iArddnfestiong aad; the lik«ear he treatedanered nor e
preci sely thpredsdlgnuentd @idknsidnal caifdl EF DESCRI PTI ON OF THE DRAW NGS FI G
1A shows an exanple of the result of SDS-PAGE after 15 imrunoprecipitation,
and FIG 113 illustrates an exanple of the result of the Wstern blotting

showi ng a CDBRIFI DEIGRIFTIONZF JHOBDRAWINGSIt of RT-PCR in an exenpl ary
L1 d FIG 2B
ce I ne expr eﬁd‘%%% o SanﬁB@o% %Ptﬁe%sﬁi ??%H?S—PXE%B@P& an

shows a _flow cytonetry ana e _sane 3 shows a
f1 ow cyt bret Pyn&mﬂmwﬁﬂ@ﬁm agdd Hiuséraies posexanmple, of the resrlt af thew
cytonetry anWmm&hsmmgghawmga@]yma@ﬁvﬁycel | line expressing CD80

according to the ghesa LA S St PR BLhSILPLATRLL Y 2nal vsis

measuring the in
expressing CD80 according to the present invention, and FIG. 2B shows a

flow cytometry analysis of the same cell line.
20 FIG. 3 shows a flow cytometry analysis showing a phenotype of DCs.
FIG. 4 shows a flow cytometry analysis showing a phenotype of a cell
line expressing CD80 according to the present invention.
F1G. 5 shows a flow cytometry analysis measuring the induction of
EBYV antigen—specific CTLs using a cell line expressing CD80 according to
25  the present invention.
FIG. 6 shows a flow cytometry analysis measuring the induction of
Mart-1 antigen—specific CTLs according to an exemplary cell line
expressing CD80 according to the present invention.
FIG. 7 shows a flow cytometry analysis measuring the induction of
30 EBV antigen—specific CTLs using DC.
FIG. 8 shows a flow cytometry analysis measuring the induction of
Mart—1 antigen—specific CTLs using DC.
' FIG. 9 shows a flow cytometry analysis measuring the induction of
EBV antigen—specific CTLs using a cell line expressing CD80 and 112
35 according to the present invention.
FIG. 10A shows a flow cytometry analysis in another cell line
expressing CD80 according to the present invention, and FIG. 10B



EBV anti gen-specific CITLs using a cell line expressing CD8O according to

25 the present invention. FIG 6 shows a flow cytonetry anal ysis nmeasuring
the induction of Mart-1 antigen-specific CTLs according to an exenplary
cell line expressing CD80 according to the present invention. FIG 7 shows
a flow cytonetry anal ysis neasuring the indL} tion of 30 EBV
antigen-specific CILs using DC. FIG 8 shows a flow cytonetry anal ysis
measuring the induction of Mart-1 antigen-specific CILs using DC. FIG 9
shows a flow cytonetry anal ysis neasuring the induction of EBV

antigg_n-sr)teciILmﬁmeys;h@gemsemmr’fmeﬁm@wh@@enmfl and LL- 2t 35
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anot her cel |l |i agopdiieethedrebift inveifiodi Ny to the present invention. FIG
13 shows a flow cyt %éﬁnal ySLS measurjng tque d nduction gliuhbn rt 1

anti gen-specific CT ARG POV SHHRmeiry analyses fpeasying
accordi ng to thMaxtekantigenvaricifonCTL8 detékding Ao ahotisertded] line ukpresémir PCR
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expressi ng CD86_accordin he prese |nve |on 5B shows a
flow cytonet ry HA¥IGEeRe by el e agokne extantisaad oqlf ﬂ@esﬁtablwmﬁwgg. ng

CDB6 accordi ng CD80wccprdingid theyeedantinvétiair| PTI ON OF THE PREFERRED

EMBODI MENTS 20 The | Qi | [ ts of the

orosent i nvent 1 on. e TiaeHalyd fe SERHK P RACHCR Tk ARBUEIER 11BS ° 20 |

i nvention (¥ expressing CD86 according to the present invention, and FIG. 15B shows a
flow cytometry analysis in another e_stabhshed cell Hne stably expressing
CD86 according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
20 The following is a description of certain embodiments of the present
invention.

The method for inducing CTLs according to the present invention (in
the following, referred to as “the inducing method of the present invention”)
includes bringing a cell line that expresses at least MHC classI and a

25  co—stimulatory molecule into contact with a disease aﬁtigenic peptide and
further co—culturing the cell line with lymphocytes. 7

Herein, the “disease” is not particularly limited but is, for example,
cancer or infectious disease. There is no particular limitation on the cancer,
and any cancer can be addressed The infectious disease is not particularly

30 limited but can be, for example, AIDS, viral infections such as hepatitis B
and C, cellular infections, bacteria, mycoses or protozoiases.

After or while bringing the cell line expressing at least MHC class I
and a co—stimulatory molecule info contact with a disease antigenic peptide,
this cell line is contacted or co—cultured with lymphocytes, so that a disease

35 antigen—specific CTL can be induced. Here, “bringing into contact” means
combining the disease antigenic peptide with a MHC class I molecule.
More specifically, for example, the cell line is cultured in a culture solution



the followng, referred to as "the inducing nethod of the present

I nvention") includes bringing a cell line that expresses at |east MHC
class | and a 25 co-stinulatory nolecule into contact with a di sease
antigenic peptide and further co-culturjsng the cell line with | ynphocytes.

Herein, the "disease" is not particularly limted but is, for exanple,
cancer or infectious disease. There is no particular limtation on the
cancer, and any cancer can be addressed The infectious di sease i s not
particularly 30 limted but can be, for exanple, AIDS, viral infections
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i nduction, so ttgat t&g@pm(i{eozio are very conplicated.. In contrast,
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20 In the case of HIV infection or AIDS, the HIV virus also infects APCs
such as DCs and CD4—positive T cells necessary for induction of
CD8-positive T cells (namely, CTLs). Therefore, when carrying out a CTL
therapy according to the conventional method, for example, the obtained
CTLs also are infected with HIV and cannot be used for treatment.
25 However, since the inducing method of the present invention does not need
to use such DCs, it becomes possible to induce uninfected CTLs
(CD8-—positive T cells), allowing a CTL therapy for HIV patients that was
not possible in the past. :

Also, not allowing antigenic peptides to be expressed at a cell line that

30 transmits a stimulus for inducing CTLs but bringing the antigenic peptides
into contact with the cell line individually makes it possible to induce CTLs
specific for various diseases even with only one cell line simply by changing
the kinds of the antigenic peptides. Consequently, in the inducing method
of the present invention, various diseases can be addressed immediately.

35 Furthermore, in the conventional method for inducing CTLs, when
inducing CTLs for multiple diseases, it has been necessary to utilize cells
expressing respective antigens. In contrast, in the inducing method of the



such as DCs and CD4-positive T cells necessary for induction of
CD8-positive T cells (nanely, CTLs). Therefore, when carrying out a CTL

t herapy according to the conventional method, for exanple, the obtained
CTLs also are infected with HV and cannotysbe used for treatnent. 25
However, since the inducing nethod of the present invention does not need
to use such DCs, it becones possible to i nduce uninfected CTLs
(CD8-positive T cells), allowing a CTL therapy for HV patients that was
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MHC class | an on VvVec
. 20 present mventlon it is preferable that the MHC class I and the

co—stimulatory molecules are expressed constantly and stably. This is
because the reproducibility of the CTL induction improves, so that the
mducing method of the present invention can be made simpler and more
efficient. Accordingly, in the case of transfecting the expression vector, for

- 25 example, a stable transfection by being integrated into chromosome is more
preferable than a transient transfection.

MHC class I molecules include heavy chain {alpha chain) MHC class I
proteins, such as the human class I heavy chains HLA-A, HLA-B, HLA-C,
HLA-E, HLA-F and HLA-G. Preferably, HLA-A, HLA-B or HLA-C heavy

30 chains are used, most preferably HLA-A heavy chains are used. These
MHC class I heavy chains are preferably expressed in conjunction with
B2-microglobin. The genes expressing these MHC class I proteins are
known in the art as found in public databases such as IMGT/HLA Sequence
Database (http'//www.ebi.ac.uk/imgt/hla), for example, the GenBank

35  accession numbers of HLA-A*0201, HLA-A*2402, HLA-A*3302,
HLA-A*1101, HLA-A*0101, and HLA-A*0301 are M84379, M64740, 106440,
D16841, M24043, and U32184, respectively.



whi ch the co-stinulatory nolecules are cloned. In the cell line of the 20
present invention, it is preferable that the MHC class | and the

co-stimul atory nol ecul es are expressed constantly and stably. This is
because the reproducibility of the CTL induygtion inproves, so that the

I nduci ng net hod of the present invention c be made sinpler and nore
efficient. Accordingly, in the case of transfecting the expression vector,
for .25 exanple, a stable transfection by being integrated into chronosone
is nore preferable than a transient transfection. MHC class | nol ecul es

i ncl ude heavy chaiBxdriplesafehaics)stifielaoss sndlecilesisilide CIVGH (BF.1) Aaghuman

Prof or abl y. MGDR0 D5 Dhesq OISR AR iyaitihe el o Rothabnefber cr abl y
HLA- A hegvy chmnmunaﬁmutsmjof IygswcytdsC Whes thejwaqumd:mthar ascwnieref e(ra ggl y
ML ol ass | ”pr eCh 28 Bn'thle burrce ML AFHR s, B LARRRSREP RS S0t Patblls

such as | M&T/ o 1s Jediang £ abase (http. *// wwv. ebi . ac. ukllrrgt/hl a), for
exanpl e, the GenB&IﬁH:he%%ll%f@éﬁﬂH@: ﬂéﬁé@@fn%eﬂi:mﬁ' £ 1 4t 1&%@

#2&iiger
H A- A*3302, HLA- A*01 are 9, Mc4740,
L06440, Dlasmfﬁﬁﬁé’%&éﬁd‘ﬁ%ﬁ 4311& EEQPG%’%P?, eEi?&?ﬁﬁ*P s of the
co-sti mul at ory&ltminatwblgsbbﬂcﬂ'ﬂﬁl&) £iB C (S mby Mdﬁpl@%ﬁi éﬁuﬁﬁnefﬂb@ﬁe f
nol ecul es can tra t ctign o
| ynphocyt es. V\henqﬁgeé?y ar%éoé%gérhﬁzetﬂ?ﬁelr %\ﬁ?#gg &P &@m&%@@ cgﬂl gac?urface
of | ynphot§t eAdhegion pefssules suchaasCREY 164 1), BCANIE, IGANEBngr CMis3, om
or 086 i 5 6 °t’ﬁef**’es@%ﬁ‘£%*y%‘?‘@%“%a e LA ARRE 0P A Rl IEer R os 000
bot h CD80 and%aﬁﬁﬁ &é@ IW@%QF@SGW various ot her
mol ecul es may cdﬂ@laxﬁmsyhssmtnﬂie m@nmhbn@tﬂeaﬁﬂucﬁﬁnﬁmmm%éﬁ%es such
as CD54 (I CAM, eslsgf‘MZ | CAM 3, or LFA-3, or other co-stinulatory

nmol ecul es may r'essed. Al so, nolecules such as CDlb that can presents
gl ycolipi & or CD rébmwhagtwwmwm; atheteudedul gevemminpdet he
| nduct i on of WhefflddSaiiPdlitss il PIRGSSEmdR, Phttidt BRfle! NRiPAd FUYR(Y

22 Lﬁgr Ie1es a gLP}g}ﬁEsef u e%@ﬁ gnmgigg%p {)ﬁa {oage%mvaentdhee Ele]fgee and cglr_lect .
CTLs alone in an efficient manner by carrying out a predetermmed
procedure after the CTL induction.

20 Fuithermore, for the cell line of the present invention, any cells can be
used preferably as long as the cell line can express the MHC class I and
co-stimulatory molecules. Zooblasts are preferable, and human cells are
more preferable.

Among these cells, cells derived from tumor are preferable The

25  resultant established cell line can be constantly proliferated on a
semipermanent basis and has a stable property although the establishment
of the tumor derived cell line is not so easy.

These cell lines are available from various culture collections or can be
produced by a conventional method.

30 The type of MHC class I of the cell line of the present invention may be
any type of HLLA. As the type of HLA class I, HLA-A2 or HLA-A24 is
preferable, HLA-2 homozygote or HLA-A24 homozygote is more preferable,
and HLA-A*0201 homozygote or HLA-A*2402 homozygote is particularly
preferable.

35 Examples of such cell lines include breast cancer—derived
MDA-MB-231(hereafter referred to as MDA-MB) (class I antigen HLA-A2),
renal cancer—derived TUHR10TKB (class I antigen HLA-A2/24) and



may be integrated, to nake it possible to renove the APC Iine and coll ect
CTLs alone in an efficient manner by carrying out a predeterm ned
procedure after the CTL induction. 20 Furthernore, for the cell line of the
present invention, any cells can be usedqqpreferably as |ong as the cell

| i ne can express the MHC class | and co- Stl mul at ory nol ecul es. Zoobl asts
are preferable, and human cells are nore preferable. Anong these cells,
cells derived fromtunor are preferable The 25 resultant established cell

| ine can be constantly proliferated on a sem permanent basis and has a

st abl e pr opestomaghtdaoueh-denived sIRES i Chassrlt antogenn FH.A-uAPM). dFliesedelidides! i ne

col et ons G SARERte Bicugh OO EokBEn ALCH AR KIN BieRRIL, .

AMC cl ass | ©¢nkefie cell |ine of the present invention may be any type of
BLA. As the typeThésd HhAyes thentibieddbsve k&cﬁuﬁ@foﬂ gbowdtf 60% A Hinadd-A- 2

h - A24 h t bl d -HLA A*0201
homozygoPe oFe an%spfze‘éi’ﬁa SRSy r Ot mAafbilfe Bl e 35
Exanpl es of Ismnlmfmgéheﬂms;mmwdabbams}eneaﬂne@eﬁiﬁés oﬂérologlca]lymtyped
MDA- MB- 231 t

renal canC((ar- ?I \7?(1 q’%hil %}/%% I%&%%r’é@ﬁmm ﬁé#ﬁ@'e ﬂJ&a—l e%%%ﬂ)ach
cancer - der i v‘émcg RTes induged ak thegd geéhhnes\hAmg tﬁhémyecﬂm tyipeebecame
avai | abl'e t MEpMIATCRbxaak or SHIGK A5 SEQMeRA, BAAEN: BLORRRAHEEE chPN! o

These Aty I oned abo account for about 6 (see
homepagtLel Ot @Qﬁ%@@ g"epﬁe‘¥ r%@ﬁ’d@&?ﬁ'ﬁ’éﬁl’%ﬂ"?? 5& gpaxp eReLARRgER bt c s,

H A Data Li tnrlewthdﬁahmot-seqenemesrldt serol ogically-typed BIA-A B, C
loci: (http://s H data/fr /hI fre t)). Since
CTLs i nduced at qﬁqu@gijcé}q ﬁ% Qé}i%ﬁ Hﬁ%“ﬁ cﬁg&%t ﬁ?ﬁé’ﬁ?@é

HLA- A2- r est rmﬁeetztomnﬂmemcuhmm fdsyrmplveytes withra eell intabat t hat 10
those CTLs r@é’seg%%%ié%rMlia@ng' 8 i SoclsB it AU &%Baé%ﬁﬁﬁla&BBPrs but

al so ot ggr rs. over the world. Further, anot er aspect o nduci ng
met hod n]t%F'éJs?ent i nvention includes co-culturing of |ynmphocytes with

a cell Tine thatAltexpitévsgdyaiphoeptds dvbiz bel dssadted vith Feasgtéd télliesr and a
co-stinul at 3idated membranes containing the MHC class I molecule(s), loaded with the
l antigenic peptide, and which contain co-stimulatory molecules, such as
CD80 and/or CD86, and optionally other accessory or adhesion molecules.
20 The cell line may also be selected from cell lines known to express
MHC class I molecules which are “empty”, that is, have peptide binding
pockets that have not yet been loaded with an antigenic peptide. For

example, mutant cell lines that are defective in the peptide loading process,
such as RMA-S or T2, may be employed.

25 It is also possible to express an exogenous disease antigen in a cell line
expressing MHC class I molecules and co-stimulatory molecules, such as
CD80 or CD86. This eliminates the need for contacting or co-culturing the
cell line with antigenic peptides. Thus, the induction of CTLs can be
simplhified further.

30 In the manner described above, in an embodiment of the inducing
method of the present invention, a complex of an HLA-A2 molecule and an
antigenic peptide on the cell line expressing MHC class I molecules and
co—-stimulatory molecules is recognized by a T cell receptor, and further, the
lymphocyte is activated by co—stimulation of CD80 on the cell line, thus

35 induced to be a CTL. As a result, the CTL responds specifically to a certain
cancer antigen, and the percentage of responding to substances other than
that antigen lowers compared with a conventional method, leading to



15 nol ecule. Alternatively, |ynphocytes may be contacted with disrupted
cells or isolated nenbranes containing the MHC class | nol ecul e(s), | oaded
with the antigenic peptide, and which contain co-stinulatory nol ecul es,
such as CD80 and/or CD86, and optionally otlger accessory or adhesion

nol ecul es. 20 The cell line may al so be selected fromcell |ines known to
express MHC class | nol ecul es which are "enpty", that is, have peptide

bi ndi ng pockets that have not yet been | oaded with an antigenic peptide.
For example, nutant cell lines that are defective in the peptide |oading
process, such inercalvid Specifity. nijidmakeplivpeshibleGolprovidleal Ths havidh digh

express an exo -.d] S | ' L | C class |
ol ecut e and CReaHHit B3R A0 chils MlbRibe « BRI SR ERE Balhbnt

el i mi nat es t he needSdme ezemmplany ¢all bneg aceutling ionihet presenteinvention aviet h
antigeni c peptides.1)jyps—¥ipgchaducti on of CTLs can be sinplified further.

30 In the nner desgl,lbed | nbodi ment of the inducing nethod
of the presé&nt inve?at ,"Jwgﬁ’%peﬁé)‘?ﬂ]éﬁ HLA- A2 nol ecul e and an antigenic
peptide on the cel |3)IMDA-MB/E€PS0ON HIMIA ®02(51s M| ecul es and

co-stimul atory nol e‘%ﬂ-"{lﬁ i@g’@ %gn' by a TBceII receptor, and further,
the |ynphocyte is '\f%t g’ o-stinul ati on of CDB0 on the cell Iine,
thus 35 induced to HMRDAMB/EDSES, C&ld t, the CTL responds specifically to

a certain cancer %FMM&W@%B?CW@GM age of responding to substances
ot her than_ _that a%ﬁn | owerf) co red wwth a conventional nethod,
| eadi ng tol®s incr %ﬂ\é&lﬁl (] his makes it possible to provide CTLs

havi ng a hi gh specs')fmdﬂgmﬂpcmoghmse si te, thus a! | owi ng a highly
o ent e e o G ERRBLATGRN 1 18 "CER S0 e ST
A*0201, J32M 4) MIQ)NEDASMIB/CDSB 5) MDA MB/ CDSO, CD1d 6) MDA MB/ CD8O,
CD86 10 7) NDA- WIWBA—WI@BW/ CD80, AFP 9) MDA B/ CD80, MUCL
15 12) MDA-MB/CD86, AFP
13) TUHR10TKB/CDS80
14) TUHR10TKB/CDS0, PAP
15) TUHR10TKB/CD80, AFP
16) TUHR10TKB/CD80, MUC1
20 17) TUHR10TKB/CD86
18) JR-St/CD80
19) JR-St/CD86
In the above 3), B2M refers to B2 microglobulin. In the case where
MHC class I molecule is presented on the cell surface, the MHC class I
25  heavy chain molecule is known to form a complex with the molecule of 2
microglobulin. The presence of these molecules allows the MHC class I

molecules to be expressed in a stable manner. In other words, by allowing
B2M to be expressed, MHC class I molecules also can be expressed on the
surface stably, making it possible to present the complex with a disease
30 antigenic peptide stably.
PAP, AFP and MUC1 used in the above 7), 8), 9), 11), 12), 14), 15) and
16) indicate a prostate cancer antigen, a hepatoma antigen and a pancreatic
cancer antigen, respectively.
The cell line of the present invention can be produced suitably using a
35 conventionally known method. For example, the document below can be
referred to.
Anal Biochem.1993 Feb 1;208(2):352-6. Maximal expression of



10) NMDA- MB/ CD86 11) NDA- MB/ CD86, PAP 15 12) NDA- MB/ CD86, AFP 13)
TUHRLO0TKB/ CD80 14) TUHR1O0TKB/ CD80, PAP 15) TUHRI OTKB/ CD80, AFP 16)
TUHRL1O0TKB/ CD80, MJC1 20 17) TUHRLOTKB/ CD86 18) JR-St1CD80 19) JR- St/ CD86
In the above 3), 32Mrefers to P2 mcroglgbulin. In the case where MIC
class | nolecule is presented on the cell surface, the MHC class I 25
heavy chain nolecule is known to forma conplex with the nol ecul e of P2

m crogl obulin. The presence of these nolecules allows the MHC cl ass |

nol ecul es to be expressed in a stable manner. In other words, by allow ng
P2M to be ex meembdimztﬂ-KDNIA&sia COBweds dbeasahs oxpreasiva doings Bdaxs FiNe
surface stabi%ﬁ an It possible to present the conplex wth a disease 30
anti geni c pep ge stably. PAP, AFP and MJUCl1 used in the above 7), 8), 9),
11), 12), 14), 1 omﬁpecnfa;aﬂmthe:ﬁﬂbwangmea@im%smbe foitavepety forn hepat ona

antigen and BxPAPes. eat Ic cancer antigen, respectively. The cell line of
t he present |nveq3 n can be oduced suitably u5|n a 35 conventionally
known retthod. For egies of Qﬁﬁ:ﬁ’ff@‘iﬁert}%‘l’ ﬂ?@?b? eeprasged ppal

Bi ochem 1993 tkebell Bd8 (A&t 2ire arhplifisd ko axp6 @bmrbmﬂA,lﬂuBm&@ant CDNAs

COos Il s.f I ert Mor e
cpect v ool @il ARG e ena I e VR bt s 1)
After genes entigesBGuch asteheanaen laatigensalsm at tebeetprebsedapithe seld lioe, the
cell line Suﬁéﬁ@t@réopﬂlﬁb'&é?ﬂte?a%ﬁ HOH, %@aﬁﬁ%‘tﬁw this cDNA is

|ntegrated i expr essi on vector case where a di sease

antigen Yich as )i‘ih‘?@Pr%ﬁlq’%HﬁCt@Fé%ma@Sf%t%l@)@m@%hﬂedjﬂbtah@’edel | 1ine,
genes t her eofolidvidl By eultiiRy idl £LeuBlrd hRxdswme fIPHE% séRcidn 10 ApeAmESSi ON

vector s tr ARl RS ilditl @utafilhi antifotid P& used

3) Furthermore, using antibody combining beads, cells expressing
recombinant protein (genes to be expressed) are concentrated.

15 4) The above—noted cells concentrated by the beads are selected and
cloned by a limiting dilution method or the like, and then a stably expressed
cell line is obtained. In the case of allowing a disease antigen to be
expressed as well, its expression can be confirmed by the Western blotting or
the like.

20 Examples of the éxpression vectors that can be used in the
above—mentioned technique include pRe¢/CMYV, pZeoSV2, pBudCE4-1 and
pcDNA/V5-His (manufactured by Invitrogen Corporation).

Examples of the culture medium include Eagle’s MEM, Dulbecco’s
MEM and RPIM1640.

25 Examples of the antibiotic include neomyein, Zeocin, Blasticidin-S and
Hygromyecin.

The disease antigen and the disease antigenic peptide used in the
present invention (in the following, referred to as “the peptide of the present
invention”) can be, for example, antigen and antigenic peptide associated

30  with various diseases described above. By using a cancer antigen, an
infectious disease antigen and peptides thereof, for example, a precise
treatment can be conducted. A peptide sequence that can be used as the
peptide of the present invention can be a known antigenic peptide sequence
depending on the kinds of cancers and infectious diseases and HLA types

35 indicating restriction properties. Further, the above-noted peptide
sequence are able to be identified by a conventionally known method, for
example, screening using a computer algorithm or an immunologic



followed by culturing in a culture medium Then, selection is nmade in a
cul ture nedium containing antibiotic. 3) Furthernore, using antibody
conbi ni ng beads, cells expressing reconbinant protein (genes to be
expressed) are concentrated. 15 4) The agqve-noted cells concentrated by
the beads are selected and cloned by a l'imting dilution nmethod or the
li ke, and then a stably expressed <cell line is obtained. In the case of
al lowing a disease antigen to be expressed as well, its expression can be
confirmed by the Western blotting or the like. 20 Exanples of the

expr essi on viechnique Ga¢ Kniemshaawsad,, BLOOB, 2808 yvecl(1, nont d 466chnieR|e

I ncl ude pﬁbééygxaﬁﬁﬁ V2, pBudCE4-1 and pcDNAfV5-H s (manufactured by

I nvi trogen rpora n). Exanples of the culture nediuminclude Eagle's

MEM Dul becco' s Prpitleswhizd harslip MIEC Blassdl mslestlestandawtith aré ¢ i ncl ude
The i sonse pBiatc AAih Giffurions Aasddill GRIEH are dictibe A RAME LY RD RN
ol 1 owi g r@riary Sied SREN64131855 o) Bhanhe cpabLBIe NRTMARAISHUSEE be,
L or exarrplj e, 1@311;1@3%@999@@1:@%@11@(%‘ dﬂog’lﬁﬁe@ﬁt 2k 25 BE):80- 107 @otm_a),i OUZ'

i seases desgrj.be . sin I i nf ect,i i sease
-antigen angﬁBﬁﬁFﬁ%@wﬁF&ﬁ? li%ﬁnazjﬁgfé%@rap&gﬁb&&aﬁﬂr@ﬁ? g&ffﬁ’ﬁlc@n be
conduct ed. ACpagri Bes €bnncd. 128(0):62h-30200P dTans Lithet abehttheitisdRed. he
Phe” ki nds. or CL1B4 T 0 K ARAMBAATY DRI LITRARM I SREVSORE:o FRIITGARD, OF
restri ctiOon garoderggeast et-al (Bar J Inaunph @d 1?«3{3&@8&%&955, EnwipleamseYate abl e
to be identidl @Ry Med IB0ENIILTEE 194N FIMLER] B0l et BP(Cakecd WL, SCreening

1110 2 SO 840 S b TP Pled ol GRS il o e
whi ch bi nd tRoideGech dbet 41 Wolnemmined G100 706-34 4995)% S 26026360240 A,
0L, 20 IR A RIa AR R PR EEOR Fion g B 10
1000) . da Véebhips Hihekmbigamemasl. (BN 3081997 Basy T ctsliiat 4 Comeer H et
al  (J I munado(2)669-4p: B30, BanADF)et At€ChALS ReLl5@0Nd165-8N1007) Res Cin
Oncol. 129( géhl?: Jj6 ﬁoetza(?lo(ﬁ)ExpT bd ?89(3)-@77(‘8% &Bgé)t, Walzll?ge RF et al (J Immunol.

161(7):3598-606 1998), Wang RF et al. (J Exp Med. 183(3):1131-40 1996),
Wang RF et al (J Exp Med. 184(6):2207-16 1996), Tissue Antigens Immunex
20  Corperation, Seattle, WA, USA. 60(1):16-24 2002), Brichard VG et al (Bur J
Immunol. 26(1):224-30 1998), Pold M et al (Genomics. 15;59(2):161-7 1999),
and Pierre G et al (Annu. Rev. Immunol. 20:621-667 2002), which are hereby
incorporated by reference. Table 1 below describes examples of the cancer

antigenic peptides of the present invention.
25



2(2):154-64 2000), Kawakam Y et al (J Inmmunol. 154(8):3961-8 1995), van 10
der Bruggen P et al- (Eur J Immunol. 24(12):3038-43 1994), Kawakam Y et al
(J Exp Med. 180(l):347-52 1994), HiItboId EM et al (Cancer Res.
58(22):5066-70 1998), Brossart P et al ]gpd 93(12):4309-17 1999),
Donenech N et al (J Imunol. 155(10): 4766 4 1995), JP 2003-535024 A,
W0O0006723A1, Parkhurst MR et al (Cancer Res. 58(21):4895-9011998), 15
Robbins PF et al (J Imunol. 159(1):303-8 1997), Fujie T et al (Int J
Cancer. 80(2):169-72 1999), Tanaka F et al (Cancer Res. 57(20):4465-8
1997), ShichfThbleSlet al (J Exp Med. 187(3):277-88 1998), Wang RF et al (J

| munol . 161(7):3598-606 1998), \WAng RF et al J_Exp Med. 1830:1131-40
1996), Wang PELAcA020]1 regrigted ankigenickRutides; 2207- 16/ca8@6) . Ti ssue Ant] gens
(I'mmunex 20 dd¥Pération, Seatt| e RMPPNARL 60( 1) |vhGedAardd@Pancdki chard VG
et al (Eur J |AFPmisest3s4P6(|) @ 224{RGEPNINREL Pol d  cadber( Genom cs. | 15;
59(2):161-7 1R09®)2(158amee) Pl erre GRMNEFIYEANNU. Reltund aweepol . 20: 621} 667
2002), which QFp-Jiff7eRy) | NCOr POIMIFefPRY V! €T €T ENfny chalre 1 Del Ow descri bes
exanpl es of thg ;)94%51&5550) antT gen’ [ pAlTeRe 01 | Nhudl & %% rmventiop. 25 18
T_abl e 1 HLA- J%*‘IEL&WQL?UL VDR ot ueat,preﬁgrcancer | vari ous
ki nds of canc R (eA0 =2 O ) I J:-'R tg—Ca
AFP- 2( 158- 16 %ﬁ\ S0P e ane LRI o0 s 4o O e RlibEIeTRE TR o
AFP- 4(542- 5505 CHALCIM Sng (e BEP AR 4L rodi 788 A2 LGVALQTMY | ung
cancer HPV18E Loaht rh
restricted anRH¥nicpeptidescancHTVERREVQYar vd 1¥ﬂm¥M¥RQ(J(TIVANI - c6l
| ynphonma  gp100RTHED RN 2 3Htfe. amrercepi | | oma cxﬁaey&thé%&e\%ﬁ\ncer of
the ut eri ne ¢ ':n‘g.lﬁ Lvne lﬁE? !\VII'I_\‘r‘_ 2 ( 1I_l70£:3) - E \I\l:DDI\I \lrml E-YaVa¥at-t vlari ous
cancers MART- 224G ' ' § $2PCAER) anoma

MART-1 AAGIGILTV

MART-1 modified (A271) |ELAGIGILTV

MUC1 ‘P}ggiPAPGSTAPPAHG pancreatic cancer, others

MUC-1.1 modified STAPPVHNV pancreatic cancer, others

MUC-1.1 naive STAPPAHGV pancreatic cancer, others

MUC-1.2 LLLLTVLTV pancreatic cancer, others

PAP-10 PLERFAELV prostate cancer

PAP-5 ALDVYNGLL prostate cancer

TRP2-1 SVYDFFVWL melanoma

HI.A-A24 restricted antigenic peptides cancer

gp100 VYFFLPDHL melanoma

MAGE-1 ' NYKHCFPEI melanoma, various canceras

MAGE-3 IMPKAGLLI melanoma, various cancers

HLA-A26 restricted antigenic peptides cancer

SART-1 |KGSGIMKT-E various kinds of cancers

HLA-A31 restricted antigenic peptides cancer

NY-ESO-1 LAAQERRVPR melanoma, various cancers

TRP1 MSLQRQFLR melanoma

TRP2-2 LILGPGRPYR melanoma-

HLA-B44 restricted antigenic peptides cancer

MAGE-3 MEVDPIGHLY melanoma, various cancers

Tyrosinase SEIWRDIDF melanoma

HLA-DRB7 restricted antigenic peptides cancer

. EGAFHGDAEALQRPV acute lymphoblastic
ela2 peptide AS teukemia

There is no limitation on the kinds of cancer antigens which may be
5 used so long as the antigenic determinants of these antigens are presentable
by MHC class I molecules . For example, as illustrated above, antigen of
any cancer including a prostate cancer, a hepatoma and a pancreatic cancer



MUC1PDTRPAPGSTAPPAHG pancreati c cancer, others VISA MJCG-1.1 _

nodi fi edSTAPPVHNVpancreati c cancer, others MJC- 1.1 nai veSTAPPAHGVpancreati c

cancer, others MJC 1. 2LLLLTVLTVpancreatic cancer, others

PAP- 10PLERFAELVpr ost at e cancer PAP-5ALDVYHIG Lprostate cancer

TRP2- 1SVYDFFWALnel anonma HLA- A24 restricted antigenic peptidescancer

gplO0OVYFFLPDHLNel anoma MAGE- INYKHCFPEI nel anome, various cancers .

MAGE- 3| MPKAGLLI nel anoma, various cancers HLA-A26 restricted antigenic

pepti descancer SART- 1IKGSGKMKTEvari ous Kinds of cancers HLA-A31 restricted

anti geni ¢ pegstn beytidizeds M@Qmﬁk\@iﬁi@émclmdanhpswanc@{eﬂmthErst_ _

TRP1MSLQRQF - - esh antigenic
gt netB (IRHR: ShUCRORAGIE! g Mk 4 BRGRCBWAE Y

pepti descan - [ anqQima,  various cancer L
Tyr osi naseS - D@él%ﬁ@#&eﬂﬁﬂﬁm‘?d adigens astping froye metationsi dedrascer

el a2 pept i defEFKICRHZDERR B EhE Bclwmhg&ﬂeaﬁddﬁcﬁ%lr&&%@@ FreligbPedsid i
limtatign on_the k‘#ﬁds f cancer antlﬁfen whi ch y be 5 used,sg long as
the anti §eni°@“68’f & ,ﬁgﬁﬁ@&eﬁe@gng P{:}gﬁ’él’é‘tsew a8 oncagnc MHC cl ass
| nol ecul es.arftigerssy anph as the A7 prodeinadfdiP¥hk6/are aveludeh cmnccfféuelgancer o

i ncluding a t?g%&t creatic neer can be
utili zed.g Tu%mr spég‘ﬁ?‘?gg%@%&%@&?ﬁ%@%@%@%ﬁ%@&ﬁ a!)@ﬁ&} ﬁe})p _@'—P gene
famly, suc Hﬁ“s?)mweil ahdiffenemigtiomagtigeBsGrucings prAGEe Qiceific antigen

cancer - assoGiil €i-0(CALNA 3hiisbn)) WHIOH MY ebBin BULT RakBRdas Kngas. CDK4
and 't he hcl -,c-ahl gene grg@gg . antigens over-expressed in 5 cancer cells,
such as 1@- erBE e d§9h €1sefs wel | as oncogenic viral

There also is no limitation on the kinds of infectious diseases. For
example, antigens of diseases that are intractable among other viral
infections, for example, HIV (AIDS), hepatitis A/B/C, Epstein-Barr Virus
(EBV), and HPV infection can be used to induce CTLs that are effective

15 .against these diseases and to carry out better treatment, which has been

difficult conventionally. Antigens from parasites such as Plasmodium
circumsporozoite protein may also be employed.

Compared with a conventional method for inducing CTLs using cancer
antigen harvested from patient’s own cancer tissues, the present invention

20  uses a synthetic peptide and therefore imposes less burden on the patient.

Lymphocytes used in the present invention can be of various kinds but
preferably are human lymphocytes. It is preferable to use patient’s own
lymphocytes or allogenic lymphocytes which share with MHC class I

~ molecules on the cell line of the present invention because CTLs particularly
25  specific for individual patients can be induced and thus are not rejected
owing to the recognition of allogeneic antigen.

Here, the “own lymphocytes” refer to lymphocytes harvested from a
patient. Such a patient may be a patient who has already developed cancer
or an infectious disease or a patient at risk of developing cancer or an

30 infectious disease, for example, a patient who is in a precancer state or is a
carrier of an infectious disease.

As a culturing method for inducing CTLs, it is possible to use various
known methods associated with the culture of human cells, in particular,
lymphocytes. For example, the methods described in the documents below

35 preferably are used for culturing,

Blood, 91; 977-983, 1998; Dendritic cells stimulate the expansion of

ber—abl specific CD8+ T cells with cytotoxic activity against leukemic cells



antigens, such as the E7 protein of HPV-16 are included. Oncofetal

anti gens, such as CEA (carcinoma enbryonic antigen) or al pha-fetoprotein
(AFP), as well as differentiation antigens, such as prostate specific
antigen and CD- 10 (CALLA antigen), whi c%bi s expressed in B-cell |eukem as
and 10 | ynphormas, may al so be used. Ther® also is no limtation on the

ki nds of infectious diseases. For exanple, antigens of diseases that are
i ntractabl e anong other viral infections, for exanple, HV (A DS),
hepatitis AIBIC, Epstein-Barr Virus (EBV), and HPV infection can be used
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enpl oyed. Ceypetoett csllishnazoonlie fhdactidn rejticembnts witdif 'mg'oﬁillﬁ usi ng
cancer anti; . ' . | , the present
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particul arly.25 ‘Beeedddiciohds appeiptistedbr paltuenhs leenad et sdishfiedthand t hus
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carri er’of mpt&dﬁééﬁﬁ@aﬁ'-‘&pé@a&mlm a culturing nethod for inducing CTLs,

iht I's polslsi bl e tlg additival ARHEuglk hwultard adsliasspeifaiadly ™ 4h ATvewul ture of
unman ce S,

dosor i bed © edEBuBE AR W40 TRPEa 1 shir 0o i AT CY F AT e arng.
EI ood,bI SMSE; e?ﬁt%&%@,owﬂxﬁﬁmsnﬁeisdaddeidc cells stinulate the expansion of .
Cells 20 from %%%’%%%@%‘P@%%ﬁﬁ?ﬁﬁ|a§_ﬁiﬂe%$%’?@?ﬁg€’4ﬁ?§,%§h§@§ﬁ% Eur 3
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then treated with antibiotic such as mitomycin or irradiated.

20 2) The above cell line is suspended in a culture medium, and
lymphocytes or a cell fractionation containing lymphocytes are added to this
cell line, followed by culturing for 6 to 8 days.

3) Thereafter, the antigenic peptide is added appropriate times as
necessary, and stimulated and cultured until desired CTLs are obtained.

25 Now, CTLs induced by the inducing method of the present invention

(in the following, referred to as “the CTLs of the present invention”) will be
described.
The CTLs induced by the inducing method of the present invention are
more likely to function specifically to individual disease antigens than CTLs
30 induced conventionally as described above and therefore can be used for a
cell-mediated immunotherapy, for example, which has an excellent
therapeutic effectiveness. ‘
Also, simply by using an antigenic peptide of an intended disease
antigen for co—culturing, it becomes possible to induce CTLs specific to
35 various disease antigens, thereby providing these CTLs for a wide range of
treatments.
Containing the CTL as a principal ingredient, a drug of the present



I nactivated virus preparations, Koszinowski UH Gething MI. 5 J |Imunol .
1988 Nov 1; 141(9): 2975-9. A role of HLA-DQ nol ecul es of

stinmul at or-adherent cells in the regulation of human aut ol ogous m xed

| ynphocyte reaction, M Nieda et al. The ndition is appropriate for

culture as long as it satisfies the ran below. In 1 m culture
solution, for exanple, the concentration of 10 reactive cells
(l'ynphocytes) is from1l x 106 to 2 x 106 cells/m, that of the cell I|ines

of the present inventionis from1l x 105 to 5 x 105 cells/m, and that of

peptides is fhRMtion édh BO fR@hillated Bs adicrhpduti@ bbb @ Aide ey itdtfingedi um
preferably is an m or alRPM 1640 nediumto which 1% to 10%

élbli/l -V nedi.u
FCS or AB seiiffpghable dissases, ot exayRlen) asma i s added. The procedure of an
i nduci ng et hod & neermxgrthkeonstrubdonofthe ldoug, besideshie CFL| it Alseis

expr essin . r di [ NV i i t i+At @ cont act
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anti bi oti% slbhlZin the omecoficapcer treatingnédr IEN Gntepfaronbove @énthe case i s
suspended i NofpGYtHE A BN ond Wich! A BARAYES FifH t1f ggH. fA1a6t4 onation

cont ai ni ng | hc:gyt es ar giradded to tatm,s cell Tine, owed by cul turing
for 6 to 8 dEydecwar faxget drpgcanbgcogingdni ¢ peptide i s added appropriate
the_s az nggeigafhse,C’fnd_oﬁghérpié@bgdimh _ﬁ%ﬁmd@ﬁdwﬁﬁbi?cdfﬂﬁitﬁ%e@ﬂdiﬁ are
opnt al ned. W, S_hNeuc the_ L nducin oad of .the present
Covent: on (1 R o oS REpAs A p i St e Rl B Ginpr iateafictant

i nventi ol)) whnverbnad entitubwe . agehd, tbEreby aduieringy higldyi affbetivaghewgyod of
t he present jw‘lﬁ’.l?@frwﬂly?‘h% si&@%ﬁedtjs.kel y to function specifically to

i ndi vi dual disease antigens.than CTLs_ 30 .induced conventionally as
descri bed above }r\’a't e degtiongauchag ALDS and hepatigiBiCeare difficult to

i mmunot her apyreat @t pe¥edtit] 8nd Whictehtisnaht@stidlg :@ethod ﬂﬁg&:ﬁ%}gé istde effects(;j g
i sease ant PRARCRved gy I atfhleRBE0 1w ayE, Pl induped el
speci fi cld o Bbthamei dissases sealeeitqusside $o privde highlyeffedtivg manser &4s for a
1 o 12090 b ISPRLTS 1 COUE A LI Sp gL e bl 10 o0 eni, o
for diseases incEuydthgy with such a construction, the drug of the present invention
can function as a so—called prophylactic agent against cancer, for example,
for preventing metastasis or recurrence after operation or for treating in a
20 precancer state. For viral infections, the drug of the present invention can
prevent onset of the disease even in a so-called silent carrier phase before
the onset.
The following is a description of a treating and preventing method
using the CTLs of the present invention. The treating and preventing
25  method of the present invention is characterized by using the CTLs of the
present invention. '
For example, not only can the CTLs be used as a principal component
in the drug as described above, but also the induced CTLs can be
administered directly. When administering, it is possible to infuse the
30 CTLs into a lesion of cancer directly or by an intravenous injection.
Alternatively, they can be administered by not only an intravenous injection
but also an intraderaml injection or direct injection in the draining lymph
node. Alternatively, it also may be possible to infuse these CTLs from an
artery in the vicinity of the lesion. When the CTLs are contained as a
35 principal component, the agent used in combination therewith can be, for
example, LAK cells, NK cells, NKT ceﬂs, voT cells or cytokine. _
In any cases, the function of infused CTLs and the immune strength



i ntractabl e di seases, for exanple. Concerning the construction of the drug,
besides the CTL, it also is possible to conbine cytokine effective for
cancer treatnment such as IL-2 or 5 IL-12 in the case of cancer treatnent
or IFN (interferon) -y or a in the case of %reating viral infections such
as hepatitis wwth the CTL. Also, a nDIecu? r target drug can be conbi ned.
The CTLs of the present invention induced specifically to a certain cancer
can be adm nistered as an agent treating for cancer instead of a 10
conventional antitunor agent, thereby achieving a highly effective therapy

wi th virtual | Ymjrosediby @héecCTLsRlldw arhighily dffedtiveagbanentsuch as Al DS and
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ollowing is 11 Rt . ' neyenting et ho usi ng the
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the preseh® | K23 rexmressing splddinerandeaniaptigeninpented T Accot dingly, (fFbs ean
i nvention. Fomhegnaid®in Q@h@ﬁmdmi&i%m used as a princi pal

conponent in the drug as, descri bed ove, but .al'so the induced CTLs can be
adm ni stered di recfw.ﬂeﬁ\zgﬁ Bﬁ?_rﬁ@?g h@{soicﬁni@ch'é‘gﬁ%ﬁ@ll’équﬁif@?e t he 30

CTLs into a | esedinmgfa migeat, altsfaiekbyssaky.by an intravenous injection.

Al ternatively, the 1N r y t.,onl n.iQptr.av ) .
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or cytokine. Umeathyteapasses AftiboAOfithis dibeddalil pedvidelisitddoidg | Mune
strength unnecessary to bring the antigenic peptide into contact again, thus
20  achieving a further simplified CTL induction.

A method for testing a proliferation potential of CTLs according to the
present invention is characterized by co—culturing a lymphocyte harvested
from a subject while bringing a disease antigen and a cell line expressing a
co—stimulatory molecule into contact with each other, thereby determining

25  an ability to induce CTLs. ‘

Although the effectiveness of the CTL therapy has been already made
clear compared with other cell-mediated immunotherapies, CTLs cannot
necessarily be induced from any patients depending on the properties of

_ Iymphocytes. Accordingly, the test method of the present invention can be
30 used for determining before starting the treatment whether the CTL
therapy is possible. |

After a slight amount of lymphocytes is harvested as a sample from a

. patient, whether or not CTLs can be induced is determined by the test
method of the present invention. If it is confirmed, then as an actual
35 treatment, therapeutic CTLs can be induced using a known method or the
inducing method of the present invention. This also makes it possible to
determine the effectiveness of an immunotherapy to be conducted later.



22 inproved by these CTLs allow a highly effective treatment. A kit for

I nduci ng CTLs according to the present invention is characterized by

i ncluding a disease antigenic peptide and a cell line that expresses MHC
class | and a co-stinulatory nol ecul e. §¥fccording to a conventional

I nduci ng nethod, it has been inpossible provide a kit in a sinplified
manner because antigen-presenting cells and cells expressing CD80 have to
be produced every tine CTLs are induced and cancer cells need to be
harvested froma patient. However, the present invention has nade it
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provide treatments that are more effective than a conventional treatment,

»s

20 in particular, treatments of cancer and viral infections.

Furthermore, in the case of cancer treatment, they also can be used
effectively for preventing metastasis or recurrence after operation, thereby
improving a curing ratio and a life-prolonging effect. In the case of viral
mfections, it becomes possible {o prevent recurrence.

25 The following is a specific description of the present invention by way
of examples. It is needless to say that the present invention is not limited
to these examples.

Example 1
<Establishment of a cell line stably expressing CD80: MDA-MB/CD80>

30 (1) Cloning of gene fragment

A cDNA library was synthesized from total RNA fraction obtained from
CD80 expressing cells by using reverse transcriptase. Then the CD80 cDNA
fragment was amplified by PCR method. As a primer set, two kinds of
synthetic DNA oligomers listed below were used. The underlined

35 sequences in the primer sequences below respectively indicate the sequences
Hind III (CD80: ) and Xba I (hB7-1: R) of restriction sites to be inserted
into a vector.



I nduci ng nethod of the present invention. This also nmakes it possible to
determ ne the effectiveness of an i munot herapy to be conducted |ater. 23
As anot her aspect of a nmethod for testing a proliferation potential of

CTLs according to the present invention, L nmay be possible to provide a
test nethod of co-culturing of |ynphocytes harvested froma subject with a
cell line that expresses a disease antigen presented by MHC cl ass |

nol ecul es 5 and expresses a co-stinulatory nol ecule, thereby determ ning an
ability to induce CTLs. In the case of addressing a specific disease
rather than variBrisneli GP86cF (SHGEIDM@: st nethod using a cell line

A o i e

contact again, thBsimer EBHER ABEQ HUNGE?) sinplified CTL induction.

convent i onal 59@ mpﬁcgm‘k@ TR0 AE- gahat a testing needs to
est i ¥

be conducted after g tissues, fromthe subJ ect or preparin DCs.
However, &ccor di n'g 3@19& d gvas Garpiegiquiunder tng ﬁ%@‘?"b‘}ﬁ?‘?ﬁ itiog olcol | ect
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al l evi ated caopnsi esckibe 0 or

i nduci ng CTLg(n 'b{mﬁﬁéd qASP%?e‘a?) %ﬁsg ﬂﬁ\?&’ %Sﬁ%a?‘ﬁé&g%g%ﬁg&l}ﬂﬂ‘tﬁ? this
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i nfecti odd. Chior fomanutes. « FheJANA lspgmant speaifiealiyamplifiedly theo can be
used effectIaztﬁiv)é—fl@écrﬂfeqwlalzﬂstﬂmtﬁﬁ@m&earaﬁ@cyﬁ%e@@o%tgsl operati on,

(nerety g0 i 19 fal Legonln Ll ol snnn g e, [ the case
fol | owi ng | s msemdlﬁemeeheiﬁnddﬂ and dfbat heitey eSdatmidp&e/CMY by way of
TR ot AT DO C L
expr essi A§ -1mmgwuwe(m)th@nﬁnlﬁwﬂmwasm@@w
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(1989)].
(2) Measurement of CD80 activity
20 CD80 directly binds to CD28, thereby transmitting a signal into a cell
expressing CD28. Accordingly, the activity of CD80 cloned in the
above—noted pR¢/CMV-CD80 was measured by analyzing phosphorylation
of CD28 in Jurkat cells expressing CD28.
‘ Using a laboratory dish with a diameter of 35 mm, CHO cells were
25 cultured in RPMI 1640 medium containing 10% fetal bovine serum for 4 to 6
hours. Into these cells, 6 ug of the pRe/CMV-CD80 was transfected by a
lipofection method, thus obtaining CHO-CD80 cells. Also, pRe/CMYV that
does not code CD80 gene was introduced similarly into CHO cells, thus
obtaining CHO-mock cells.
30 5 x 108 cells of the CHO—CD80 or CHO-mock cells cultured in the
RPMI 1640 medium containing 10% fetal bovine serum and 1 x 107 cells of
the Jurkat cells cultured in the RPMI 1640 medium containing 10% fetal
bovine serum respectively were transferred into RPMI 1640 medium

containing no 10% fetal bovine serum, mixed in 1.5 ml tubes and

35 maintained at 37°C for 10 minutes. Thereafter, an equivalent amounts of 2
x cytolytic buffer solution (20mM Tris—HCI (pH 7.5), 137 mM NaCl, imM
MgClz, 1 mM CaCls, 10% glycerol, 1% Nonidet P—-40, 150 uM NasVOy, 20 png



synthetic DNA oligoners |listed bel ow were used. The underlined 35 sequences
In the prinmer sequences bel ow respectively indicate the sequences Hind Il
(CD80: F) and Xba I (hB7--1: R) of restriction sites to be inserted into a
vector. 24 Prinmer CD80: F (SEQID NO 1) 5

- TTCAAGCT TACCAT GGGCCACACACGGAGCCAGGGAACATEACC- 3" Primer hB7-1: R (SEQ ID
NO 2) 5 -TAATCTAGATGCGGACACTGITATACAGG 3' 5 The PCR nethod was carri ed
out under the followi ng condition of reaction. The reaction m xture

cont ai ni ng LATag DNA pol ynerase (nmanufactured by Takara) was first allowed

to statnddatf k ct:ixgh Qg?pMMSF) m@méﬁigm@gggﬁtnae%@uﬁyﬁﬁgﬁh@@% esltwhi ch
consisted o or Seco or
seconds, and®¥iAgh VoS &Ppﬁ?g%{]&) deinégl?'t‘ ey@.rey ?g‘f‘?@m%g‘% ﬁ;rl'he DNA
fragrrent spemlhutmi)li;heaeﬂm olﬁtaeﬂdgya thpermstant- described PCR method was

| ated aft 1 t t
ensynes Hnd |11 0ol B1PPPoE% susbeflbd pRORSET: Seohhtb Hlattiad Loo1 ' 1 oo
of plasmi® pmw@bwa e(drmﬁbfiazstc ptippufiey isohuienwasadded to eavh of hhe above
obt ai ni ng p@ﬁﬂma%@anégmw&mﬂm fSERbas fe‘ﬂ&#@&'%? ceBti at.z'ae APAL 80

was anal yzed uence erfe uence of
human CDBO ¢ Om@bo‘%ﬁﬁqmﬁme Y péﬂé %ﬂi%ﬁﬁ'@ %gsgé%g/@ian an) nol .
143 2714- 2723ntibddPNak.adde)l thithe supormitanit s@ﬁﬁfhtadthy\mﬂe)ce&@rlﬁim directl y
recora gy PRACKBA AEBE A ket BTG
was neasll edswspeadet ;p;rptﬁgn Sgph@rqspawatmddeﬂ aphzsirred gt Ak@ forc & howr,

expr essi ng ARwddShyebritrifa ﬂé%%%atzéh 3000 &ﬁmae;deaml%t@)f %‘g} tafi¥d

cells were 25 cultured i n OV|ne

i um canfai ni ng_.10% f
serum for 4 PECGPItRE¥Es wag tﬁIYéstémE\% y0 Oﬁﬁg"fOIfxtc i’ e933t10%h s
transfect ed bjdaheh 200888 Ioadingedywith ahrusowhi ejulig t&i@bﬁﬁﬂmﬁgeédlﬁtmﬂl so,

pre! O 4 oSl IR QSRR Y Qe Y 10 S
CHO nockl&el | s clhedWesterm blotéingrprdetetingrphivsphorviatmnfgD28 wdset al
bovi ne serumgndlout ddhgG&itl-HHEphorylation tyrosine antibody by separating the
sample obtained above by 12% SDS gel electrophoresis (SDS-PAGE) and
then transferring the proteins into a PVDF membrane. FIGs. 1A and 1B
_ show an example of the result. FIG. 1A shows a gel stained after
20 SDS-PAGE, while FIG. 1B shows the result of the Western blotting. In
these figures, lane 1 indicates the case of using CHO—mock alone, lane 2
indicates the case of using CHO—CDS80 alone, lane 3 indicates the case of
| using Jurkat alone, lane 4 indicates the case of using CHO—mock and
Jurkat, and lane 5 indicates the case of using CHO-CD80 and Jurkat. As
25 shown in lane 5 of FIG. 1B, CD80 cloned in the above~noted
pRe/CMV-CD80 was able to phosphorylate CD28 and thus was shown to
have an activify as co—stimulatory molecules.
(8) Establishment of cell line stably expressing CD80
A cell line MDA-MB/CD80 expressing human CD80 stably and
30 constantly in MDA-MB-231 cells was established as follows.
Using a laboratory dish with a diameter of 35 mm, MDA~-MB-231 cells
were cultured in RPMI 1640 medium containing 10% fetal bovine serum for
4 to 6 hours. Into these cells, 6 pg of the pRe/CMV-CD80 was transfected
by a lipofection method. 48 hours after the transfection, a transient

35 expression of CD80 was confirmed by a flow cytometry. At the same time,
the above—noted medium was replaced with a medium containing antibiotic
(3418, thus selecting cells with chromosome into which the plasmid was



the Jurkat cells cultured in the RPM 1640 nedi um contai ning 10% f et al

bovi ne serumrespectively were transferred into RPM 1640 nedi um
containing no 10% fetal bovine serum nmxed in 1.5 m tubes and 35

mai ntai ned at 37C for 10 mnutes. Thereafteses an equival ent anounts of 2 X
cytolytic buffer solution (20mM Tris-HO (pH 7.5), 137 MM NaCd, 1nM MO 2,
1 mM CaCl2, 10% gl ycerol, 1% Noni det P-40, 150 M Na3vOQ4, 20 N.g 25
aprotinin, 200 M PMSF) was added to |yse these cells, and then the cell
extract was subjected to centrifugal separation (14000 rpm 4C, 15

m nutes), therébtegrated. niF'lg-themlpm madedhline ®aerclordd Foin afs@gl%céuiifehded
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gel stained after DUXBE CORRATISOR Apressing cell ding apy
Vst ern bl otti mgrmiahly usedsdCr | gures | ane 1 | nd| cates the case of using

CHO-mock al one, | afesd, ndiMbRAL &2 8fe Blrtloddor E IR0 0P pnd aN€ 3
i ndi cat es he e of " using one I cates the case of
usi ng CHO- FOFRSHIDE ﬁ%hpﬁr(M@ArMﬁ’ /63380g:418h end A€ were pnalyzehio CDSO

and Jurkat . As tRhs sh@wmg thdtane rﬁeﬁfad@o&n&ﬁamgm.&bf fRée MDAUMB/CDSOG413
above- not ed pRc/ s able to hor t hus was
shown to have fr? thggo’é‘sa eepentAnel '5“ \{'é%i&ﬂl°§§181’€%$](gst abl i shment
of cell line stabl d%ppewmrgommm)&o aned Modsibe0BB0 of Krkesd ng
human CDBO stably afthmple obtained by suspending 3 x 105 cells of the
20 MDA-MB/CD80g41s described above in 100 pl PBS medium was taken into a
Facs tube, stained with antibodies against various markers labeled with
FITC (fluorescein isothiocyanate) or PE (phycoerythirin) and then measured
by a flow cytometry using COULTER EPICS XL-MCL (measuring device,
manufactured by Beckman Coulter, Inc.). The condition of culturing the
25 MDA-MB/CDS80 was as follows. '
Culture container: Falcon 24—well plate
- Used culture medium: AIM-V medium (10% FCS added)
Note that the above-mentioned medium also may be a RPMI medium or
another AIM—V medium using AB serum instead of FCS. In addition, the
30  serum concentration is not limited to 10%. KEspecially when using AIM-V,
no serum is needed. |
Culture temperature: 37°C (5% CO2)
Culture apparatus: SANYO COg incubator
(ii) Preparation of DC and measurement of markers
35 Monocytes or adherent celi fractinations were cultured in the presence
of GM~CSF (500 U/m1) and IL—4 (500 U/m)) for 5 to 8 days, thereby
obtaining desired DCs. The condition of culturing DCs was similar to that



30 constantly in MDA-MB--231 cells was established as follows. Using a

| aboratory dish with a dianmeter of 35 mm NDA-MB-231 cells were cultured
in RPM 1640 nedium containing 10% fetal bovine serumfor 4 to 6 hours.
Into these cells, 6 g of the pRcl CW- CD%Q[ was transfected by a |ipofection
met hod. 48 hours after the transfection, transi ent 35 expression of CD80
was confirnmed by a flow cytonetry. At the sane tinme, the above-noted

medi um was replaced with a nedium containing antibiotic &418, thus
selecting cells with chronosone into which the plasm d was 26 integrated.
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added) D40: co—stnnulatory molecules for T cells
CD33 myeloid cell marker
CD54: adhesion molecules
20 CCRT7: chemokine receptor (expressed on mature DC)
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Table 2

MDA-MB/CD8¢ MDA-MB DC
CD14 C c C
CDS83 - C C B
HLA-class1 A A A¥*
HLA-DR C C A
CD80 A C A
CDS8e6 B B A
CD40 A A A
CD33 A A* A*
CD54 A A A¥*
CCR7 C C C

(A: expressed B: slightly expressed, C: not expressed, *: data not shown)

As shown in FIG. 4 and Table 2 above, it was confirmed that the
25 MDA-MB/CD80g41g is a myeloid cell belonging to the group of cells
including monocytes and DCs, considering that CD33 was expressed.
However, the MDA-MB/CD80g41s is neither monocytes considering that
CD14 was negative nor DCs considering that DR antigen, which was one of



Not e that the above-nentioned nmedi umal so nmay be a RPM nedi um or anot her
AlM -V medi um usi ng AB seruminstead of FCS. In addition, the 30 serum
concentration is not limted to 10% Especially when using AIMV, no serum
is needed. Culture tenperature: 37C (5% CO3x Culture apparatus: SANYO CO2

I ncubator (ii) Preparation of DC and neasurenent of markers 35 Monocytes or
adherent cell fractinations were cultured in the presence of GW CSF (500
Um) and I1L-4 (500 Unm) for 5 to 8 days, thereby obtaining desired DCs.
The condition of culturing DCs was simlar to that 27 of culturing the
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DC) Table 2 “ﬁ%h@éf&%%“ﬁ%t%?c ax%) préﬁ?%agem&%%os{'twe 'Jl‘ ceﬁs% owing an
expression of CD80, even though MHC class II molecules, which are
essential molecules for antigen—presentation, are not expressed.

15 - Furthermore, this cell line originally expresses CD40 and CD54 as well.
- Accordingly, CD54 molecules increase the contact between lymphocytes and
this cell line, and co—stimulatory signals from CD40 furthei* activate and
proliferate CD8—positive T cells.

20 Example 2
- <Induction of EBV antigen-specific CTL using MDA-MB/CD80>

The CD80—expressing cells of the MDA-MB/CD80¢418 were
co—cultured with lymphocytes and an Epstein-Barr virus (in the following,
B abbreviated as EBV) antigenic peptide, which was cancer antigenic peptide,
25  thus confirming an induction of CTLs specific for the cancer antigen. For
the above-noted EBV antigenic peptide, a peptide having the following
amino acid sequence was used. Further, as a control experiment, a similar
procedure was followed for the MDA~MB--231 cells, which were parent cell
lines of the MDA-MB/CD80 and did not express CD80.
30 EBV antigenic peptide (SEQ ID NO: 3): GLCTLVAML
: The condition of culturing these cells was as follows.
Temperature: 37°C (5% CO2)
Used container: Falcon 24—well plate
Apparatus: COz incubator
35 Medium: AIM-V medium containing FCS or AB serum, or RPMI 1640
medium
(1) Induction of CTL



HLA- DRCCA CDB0OACA CD86BBA CD40AAA CD33AA* A* CD54AAA* CCR7CCC (A expressed,
B: slightly expressed, C. not expressed, *: data not shown) As shown in
FIG 4 and Table 2 above, it was confirnmed that the 25 NMDA-MB/ CD80A18 is
a nyeloid cell belonging to the group of cel bs i ncl udi ng nonocytes and DCs,
considering that CD33 was expressed. Howev & , the NDA-MB/ CDB0(A18 is
nei t her nonocytes considering that CDl4 was negative nor DCs considering
that DR antigen, which was one of 28 MHC class Il nol ecul es, was not
expressed. Mreover, considering that MHC class Il nol ecul es, which are
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Further moro. ¢riaysagert sl il R e rpe dod el e SHRLGLRS 2dional
Accor di ngl 10 Chetigei-eresedingabiditycthermbavennated fepttidee(® toyhp pghyD esasand

this cell I|ine, tcl_ll' ﬂ‘HJr@t .signals fromCD40 further activate and
proliferate CDB%&S%%&%\I/% cel IsgidtégﬁfExa l e _2 <Induction of EBV

anti gen-specific cRuRDE. Kip epkio of the CREgustinys antigen-sperific GTLsta
MDA- MB/ CD8004 1&HeeT gells @ras théakadd Wsiily tEBIL shfigeaNsherifiERIE&er BRLSelect
virus (in the flﬁﬁ(? %Pr%meri manufactured by Medical & Biological Laboratories Co.,
15 Ltd.) (measurement after the first stimulation). The measuring method
will be described later. Furthermore, a cell population including the
CD8-positive antigen—specific CTLs proliferated by the first stimulation
was added to the well containing 5 x 105 MDA-MB/CD80g41s cells and the
EBV antigenic peptide (2 to 10 ug/m1 that had been prepared as described
20  above, thus providing the second stimulation. After 6 to 8 days of culturing,
the ratio of the CD8positive antigen—specific CTLs in the T cells was
measured similarly using the peptide—specific tetramer (measurement after
the second stimulation).
The HLA types of the MDA-MB/CD80¢418 cells used here were as
25 follows.
HLA-A*0201 (type HLA-A2)
HLA-B40/41
HILA-C2/17
HLA-DR14/8
30 (2) Method for quantifying CTLs using tetramer specific for EBV
antigenic peptid
The amounts of inducing the CD8—positive CTLs specific for the EBV
antigen after the first stimulation and the second stimulation were analyzed
using the tetramer by the following procedure. As the above—noted
385 tetramer, a prepared EBV tetramer (T-Select MHC Tetramer) purchased
from MBL (Medica!l & Biological Laboratories Co., Litd.) was used.
(D) Binding of tetramer with the induced CTL



abbrevi ated as EBV) antigenic peptide, which was cancer antigenic peptide,
25 thus confirmng an induction of CTLs specific for the cancer antigen.

For the above-noted EBV antigenic peptide, a peptide having the foll ow ng
am no aci d sequence was used. Further, a control experiment, a simlar
procedure was followed for the MDA-MB-2 cells, which were parent cell
lines of the NMDA-MB/ CD80 and did not express CD80. 30 EBV antigenic peptide
(SEQ ID NO 3): GCILVAM. The condition of culturing these cells was as
follows. Tenperature: 37C (5% C02) Used container: Falcon 24-well plate
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antigen- Speﬁhfdx‘énfﬂib%flah@hréétﬂt At TAblet Below ddsceibeBtharhfld of Was added to
t he wel | ni n)gms & #)5 VDA- MB/ CDB0(A18 cells and the EBV antigenic
pepti de (2 9 ’tr St had been prepared as descri bed 20 above, thus
provi di Hy tﬂ‘ebbe&ond stinmulation. After 6 to 8 days of culturing, the

ratio of the CD8-positive amnipgemMBreprbi ¢ ClipALMBADE0 cel | s was

— EBV-antigen
First stimulation 0.06% 21.77%
Second stimulation — 53.36%

Example 3
<Induction of melanoma antigen—specific CTL: using MDA-MB/CD80>

CD8-positive CTLs specific for a melanoma antigen were induced

20 similarly to Example 2 except for replacing the EBV antigenic peptide with
a melanoma peptide (Mart-1), which was a cancer antigenic peptide, and
replacing the EBV antigenic peptide—specific tetramer with a
Mart—1-specific tetramer (T—Select MHC Tetramer, manufactured by
Medical & Biological Laboratories Co., Ltd.). The induction efficiency

25  thereof was measured by a flow cytometry. The Mart—1 peptide was a
peptide with the amino acid sequence below. FIG. 6 shows an example of
the measurement results, and Table 4 below describes the ratio of
Mart—1-specific CTLs.

~ Mart-1 (SEQ ID NO: 4): ELAGIGILTV

30 Table4
MDA-MB/CD80 MDA-MB/CD80
— Mari—1 antigen
First stimulation 0.03% 3.18%




measured simlarly using the peptide-specific tetraner (neasurenent after
the second stinulation). The HLA types of the MDA-VB/ CDB0(A18 cells used
here were as
HLA- DR14/8 30 (2) Method for quantifying Ls using tetranmer specific for
EBV antigenic peptid The anmounts of indu g the CD8-positive CTLs
specific for the EBV antigen after the first stimulation and the second
stinmulation were analyzed using the tetramer by the follow ng procedure.
As the above-noted 35 tetramer, a prepared EBV tetraner (T-Select MHC
Tetraner) pur Chagagative@RalBile GVedi cal & Bi ol ogi cal Laboratories Co., Ltd.)

was used.

tetraner
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and
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17%
after the second stimulation, thus collecting part of the cells on 6 to 8 days

after each of these stimulations as measurement samples. FIG. 7 shows an
example of the measurement results, and Table 5 below describes the ratio

of the EBV-specific CTLs.
Preparation of DC
The above—noted DCs were obtained as follows. Using 24-well plate,
6—well plate, 25 ml flask and 50 ml flask etc. according to the number of
celis, HLA-A2 (or HL.LA-A*0201) antigen—positive monocytes derived from
20 peripheral blood or adherent cell fractionations were cultured in the
presence of GM—CSF (500 U/ml to 1000 U/ml) IL—4 (400 U to 1000 U/ml) for
5 to 7 days, thus obtaining desired DCs.
The HLA types of the DCs are as follows.
HLA-A*0201, *2402
25 HLA-B*5101, *5102 or *5201
HLA—C none
HLA-DRB1*1501 or *1502
Table 5
DC DC
— __EBV—antigen
First stimulation 0.11% 3.56%
Second stimulation 0.01% 9.12%
Third stimulation 0.01% 24.52%
30 Comparative example 2

<Induction of melanoma antigen—specific CTL using auto-DC>
CD8-positive CTLs specific for a melanoma antigen were induced
similarly to Comparative example 1 except for replacing the EBV antigenic



Second stimnul ation-53. 36% Exanpl e 3 <Induction of nelanoma antigen specific
CTL usi ng NMDA- MB/ CDB0> CD8-positive CILs specific for a nelanoma antigen
were induced 20 simlarly to Exanple 2 except for replacing the EBV
antigenic peptide with a nelanonma pepti (Mart 1), which was a cancer
antigenic peptide, and replacing the EBV-anti genic peptide-specific
tetramer with a Mart-Il-specific tetraner (T-Select MHC Tetraner,

manuf actured by Medical & Biol ogical Laboratories Co., Ltd.). The

i nduction efficiency 25 thereof was neasured by a flow cytonetry. The
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measur ed &i axft+1- %C%Lé 2 except the followi ng. The 5 MDA-MB/ CD80 was
repl aced witifableAs A2 (or HLA A*0201) antigen positive DC prepared as bel ow

Using this DC as a stimulatgyy cell and an ]%gr:-rmnonucl ear cell

fractionation or a cell population containi T cells at a high purity as
a reactive eell—aute- MR (auto mxed— lynph BUEERe reaction) was

carri ed out _£H 2Ll : Bg&ni c peptide. Then, the
second stlnulatlon mas prOV|ded on 6 to 8 days of culturing, and the third

stlrrulatlon edo after the ond stimulation, thus
col I ecting p ﬁ@xgglm antiqﬁéna arative.examp %ﬁ(c:lh f these
stimul ations as M@bowermwFIGarﬁ)toe& ang| Tabl#s 8losalmve, althopgle thé t he
measur e t I cEh é?“* 2r0f the
EBV- spe(r:ﬁll C CTA!Lsm/ ?par%-ltﬂ%& 0 Wﬁe%g%évsg?%{ﬂggmﬁ%s{v&c Obt ai ned as
foll ows. Usi qaﬁjeg qle own antigen—presenting abilities, t]llS cell line

was able to induce antlgen—specﬂic CTLs much more efficiently than the

case of co—culturing with auto-DCs. Further, the co—culturing with

auto-DCs now is considered to be the most efficient in inducing

15  antigen—specific CTLs, but even after three stimulations, it was shown only
to achieve an induction efficiency much lower than the case of providing two
stimulations using the CD80-expressing cell line of the present invention.

In other words, by culturing lymphocytes while bringing the
CD80-expressing cell line of the present application into contact with a

20  specific disease antigenic peptide, it becomes possible to reduce the
processes compared with the conventional case and further to considerably
improve the efficiency of inducing specific CTLs.

Although EBV and melanoma were used in the above—described tests,
there is no limitation to these particular antigens. The present invention

25  can be applied to any disease antigenic peptides that can bind to MHC class
I molecules and be presented thereon.

That is to say, as long as peptides are presented on MHC class I
molecules, then T cells having T cell receptors recognizing these peptides
can be recognized. This alone is not sufficient to promote activation and

30  proliferation of the T cells. However, when CD80 expressed by the cell line
of the present invention is incorporated as a co-stimulatory molecule, it
binds to CD28 on the T cells and adds a co—stimulatory signal via the CD28,
thereby effectively promoting the activation and proliferation of the T cells. .



6-well plate, 25 m flask and 50 ml flask etc. according to the nunber of
cells, HLA-A2 (or HLA-A*0201) antigen positive nonocytes derived from 20
peri pheral blood or adherent cell fractionations were cultured in the
presence of GMCSF (500 Um to 1000 U m) -4 (400 Uto 1000 UmM) for 5
to 7 days, thus obtaining desired DCs. The A types of the DCs are as
follows. HLA-A*0201, *2402 25 HLA-B*5101, *5102 or *5201 HLA-C none HLA
DRB1*1501 or *1502 Table 5 DC DC -EBV-antigen First stinulation0.11%3. 56%
Second stimul ation0.01%9. 12% Third stinmul ati on0. 01%24. 52% 30 Conparative
examle 2 <|ndBxangylecf nel anoma anti gen-specific CTL using auto-DC
CD8- positive CL ecifice for I ma_anti gen.werge.bnduced .simjarly
to Conparative i @gﬁﬁ?%aﬁe%ggggsgﬁ?ﬁn%q‘ ﬁ%@m&#@%@% FgeNPES188 Chpt i de
with the Mart-lined repl acing the EBV antigenic peptide-specific tetraner
with the Mart--1-s hbicCid 14 {ﬂug}% G @i b C ibelfir €Of
was neasured by a ?ﬁg\!/]vgc}gtonet é EI &gﬁro%/%é an ggaﬁ%iogjf&ﬁé e.
measur ementdre le 75 gher aatia o 0@@‘&95@@&%%@18@@0 ¢BLafinduced in the
Mart-1-s pgc ;3 g :)/ T @ﬂslswas mRkardd Smibiil$ to Fxamillaty witthore%%t% tthifa%e laf> As
antigen : o Resu es 2, 3.a ative ex es
shown in FI Gs. a?&qg@%ﬂ%@@b @@&Mﬂ%aﬁ& &aﬁﬁ"? H@Hﬂﬂ)nwa%@/ CD80
did not expr es FIMHE shosssan éxamplcof e, mehswensort results, and Table 7 below
describes the ratio of EBV-specific CTLs.

10 Table 7
MDA-MB/CD80 MDA-MB/CD80 MDA-MB
EBV-antigen EBV-antigen EBV-antigen
112 — I1-2
First stimulation 44.25% 34.11% 4.72%

- As shown in FIG. 9 and Table 7 above, even when the same amount of
IL-2 was added, the MDA-MB/CD80g4is cell line showed about ten times as
‘high an induction efficiency as the the MDA-MB-231cell line expressing no
15 CD80. Additionally, even the same CD80-expressing cell lines showed
different induction efficiencies, that is, the one to which I1~2 was added
achieved an improved specific CTL induction efficiency compared with the
other without IL-2.

20 Example 5
<Establishment of cell line stably expressing CD80: MDA-MB/CD80 zeocin>

(1) Cloning of CD80 gene fragment
Similarly to Example 1, a CD80 gene fragment was amplified by a
PCR method and introduced into plasmid pZeoSV2, thus obtaining
25 pZeoSV2/CD80. When the sequence of the inserted human CD80 cDNA
was analyzed by a DNA sequencer, it perfectly matched with the sequence of
human CD80 ¢cDNA reported in the paper [Freeman G. J. et al. {J.
Immunol.) 143 27142722 (1989)].
(2) Establishment of cell line stably expressing CD80
30 A cell line MDA-~-MB/CD80 zeocin expressing human CD80 stably and
constantly in a MDA-MB-231 cell was established similarly to Example 1
except for using the above-noted pZeoSV2/CD80 as plasmid and zeocin as
the antibiotic for selection. The expression of CD80 of the resultant cell



essenti al nol ecules for known antigen presenting abilities, this cell line
was able to induce antigen-specific CILs nmuch nore efficiently than the
case of co-culturing with auto-DCs. Further, the co-culturing with
auto-DCs now is considered to be the nobsg,efficient in inducing 15
antigen-specific CTLs, but even after three stinulations, it was shown only
to achi eve an induction efficiency nuch | ower than the case of providing
two stinulations using the CD80-expressing cell line of the present

i nvention. In other words, by culturing | ynphocytes while bringing the
CDB0- expr és élrtedWIb‘Hl\/IBlGBSszebhm was senfirmpd byaktécing OD8Eenthetel th a

20 f b th
orocbeses. conbaeads Pl iRbneATId otdlind R TRI- AT Bt Brigd RENETY. OF

i nprove t he 2R T+ EEmpthd. n@iﬁ:ﬁf A§ A iLOBsshow examplasmfghesByeanlts. mel anoma
were used i FIGhE0ARMOwSDS ahbBak FQuISin tHdB6W csrﬁoxﬂetr'y' gglﬂlégﬂ&@ fogB t hese

parti cul S in on ca 0_an

di sease %nt o 8ngﬂﬁ§5§‘pg8£hﬁ$?a%anﬁbﬁg Nﬁ@ecf&écaﬂeSrMDe%M&zéad be
present ed t kdiiehis aTaaent cell line af thaMDARY BEISPLcES, Aidlafegent ed on MHC
cl ass | - J Ing T eceptors r ni zi ng, t hese
pept i des can@a%&}ecgl}ﬁpﬁamﬁéb Sﬂ'g g‘ﬁ%{b}%&ﬁ ﬂ”fﬁ?e‘fbn Vet
activation &nd sgovesd as afreaekaromedffor thWm&thai thebatal RN AdamnueBB0sed
expressed by KL RE_P f HES % s a
co-sti % 8;; g}ol gRwa@ udh, o C%gglgg tﬁﬂAh%H icﬁ 199&{506%%%&&%@
Co-Sti %t ?Q)I A Oz?Wétﬁb Errpressing CDfGbwesi ng t he
activati on asihbhishedf erati on of the T cells. . 33 Exanpl e 4 <Addi ti onal
effect of IL-2 in CTL induction using CD80-expressing cell line>1In the 6

.to 8-day-culturing after the first stinulation described in 5 Exanple 2,
the rati o oExemmladsitive antigen-specific CTLs induced in the T cells was

(500 Upg ) 5?5%%@"%?‘?‘5"%“2’% Hiebll £ 838 Hmg CPROTMIARMPICIINE "] < oue

an exanpgl e of t Gr%‘ﬁéi\ﬁ’lf'?f%gmﬁﬁﬁ Table 7 below describes the
ratio of EBV- sp&cCD86 geheSradiderittiiag ampliiedVBi GIBORMRAIG . COEDEX\- MB

EBV-ant | genhgﬁa\_/fya&tpe%?prhellz‘:%/ bﬁ)%&'lgmphocyte of a normal subject was used as a
template, and the two DNA oligomers listed below synthesized based on the
CD86 cDNA sequence in the document [Proc. Natl. Acad. Sci. U.S.A. 99 (26),

20  16899-16903 (2002)] were used as primers. The underlined sequences in
A the primer sequences below respectively indicate the sequences Nhe I
(CD86: F) and Xba I (CD86: R) of a restriction site to be inserted into a
vector.
CD86: F (SEQ ID NO: 5)
25 5-TAAGCTAGCACCATGGATCCCCAGTGCACTATGGGACTGAG-3
CDh86: R (SE ID NO: 6)
9 -TAACTCGAGTTAAAAACATGTATCACTTTTGTCGCATG-3
The PCR method was carried out under the same reaction condition as
Example 1. The DNA fragment specifically amplified by the PCR method
30  was isolated by 1.5% agarose gel electrophoresis, treated with restriction
enzymes Nhe I and Xba I, and inserted between Nhe I and Xba I sites of
plasmid pZeoSV2 (manufactured by Invitrogen Corporation), thus obtaining
pZeoSV2/CD86. When the sequence of the inserted CD86 ¢cDNA was
analyzed by a DNA sequencer, it perfectly matched with the sequence of
35 (D86 cDNA reported in the above—mentioned document.
(2) Establishment of cell line stably expressing CD86
Using a laboratory dish with a diameter of 35 mm, MDA-MB-231 cells




IL-2 - IL-2 First stinulation 44.25% 34.11% 4. 72% As shown in FIG 9 and
Tabl e 7 above, even when the sane anobunt of |L-2 was added, the

VDA- MB/ CDB0(A418 cel |l line showed about ten tinmes as high an induction
efficiency as the the MDA-MB-23 1cell |ine expressing no 15 CD80.
Addi tionally, even the sane CDBO--expressi% cell lines showed different

I nduction efficiencies, that is, the one to which IL-2 was added achi eved
an i nproved specific CTL induction efficiency conpared with the other
without IL-2. 20 Exanple 5 <Establishnment of cell Iine stably expressing

CD80: NDA B/ LRRG Reh i %gg}gﬁ%e] o]
Exanple 1, a %gc eneé(?;ﬁzli men% %’tgg arrpah% (LW%@G@%% dor!

i ntroduced i nddoi Bewisd gripthese C@H&éastoithem@%QEVﬂz%@\mmm% bY he
sequence of tﬁﬂlpdfétﬂ;idrﬁﬂlehﬂé@n maufewber vies il g, Bitrandbhe sequencer,

e Rttt pbAS o MIES P o BRSO P e ("
a

ILI%s!to abl i shn&nt thé resilt. |AﬂShBWnbh)thE(ﬁgEﬁ5 ithyracosafisfed thet nRNaAcoNLP86

VB/ CD80 ' - \VB- 231

ol | s et ol %2%‘%@2%@%%3@%%@@ sﬁ?e@ggﬂﬁsgfp%@% .i‘%s’gsﬂtif%@

above- not.ed pm & fasmrad:eblrlm& expressIngt hwmpyr

sel ection. TheTme@sRdly a6 aqﬁ g RBR] &&Bﬁuﬁﬁ% Yhé e diGR witha bhdBulPA- MB/ CDBO

zeocin was confirnmed b cttn el | rface by.a flow
Gytometry andCeRiaEYy it o5t tiagers ISRt SRTomOpOmp SREE DAY
Fl Gs. 10M@ndtﬁ@ﬁlmdwa@mibgﬁateﬁ andefeth@selbhing frbh(a sﬁ@e&hﬂ\ﬁftﬁ@ | f
anal ysis resu I 4t |G 10B 5 shows the result o
RT-PCR. In FI éleﬁ%&&?’ W&&?ﬂ%ﬁ%ﬁ g which is a parent cell
l'i ne of the MDA NB/ CD80 zeocin, and lane 2 indi cates the MDA MB/ CD8O
zeoci n. xpressed in every cell and served as a marker used for
show ng that nount s usex - PCR wer e equal in
FIGs. 10A and< E@@ctmn o%ttls%otpfe&qfﬁﬁh eg transienthe waftﬁﬁ
zeoci n st®pl yedikpmessi ng CDB0 was established. Exanple 6

CD8-positive CTLs specific for the EBV antigen were induced

similarly to Example 2 except for replacing the MDA-MB/CD80 with the
transiently transfected CD86 cell line produced in Example 6, and the

induction efficiency thereof was measured by a flow cytometry. FIG. 12
20 shows an example of the measurement results after the first stimulation,
and Table 8 below describes the ratio of EBV—specific CTLs.

Table 8
MDA-MB/CD86 MDA-MB/CD86
— EBV antigen
First stimulation 0. 16% 2. 28%
Example 8
25 <Induction of melanoma antigen-specific CTL using transiently transfected
CD86 cell line>

CD8positive CTLs specific for the melanoma antigen were induced
similarly to Example 7 except for replacing the EBV antigenic peptide with
a melanoma peptide (Mart—1), which was a cancer antigenic peptide, and

30 replacing the EBV antigenic peptide-specific tetramer with a

Mart—I-specific tetramer (T—Select MHC Tetramer, manufactured by
Medical & Biological Laboratories Co., Litd.). The induction efficiency
thereof was measured by a flow cytometry. FIG. 13 shows an example of
the measurement results after the first stimulation, and Table 9 below



<Est abli shnment of cell |ine stably expressing CD86: MDA MB/CD86 15 (1)

Cl oni ng.of CD86 gene fragnent A CD86 gene fragnent- was anplified by a PCR
met hod. A cDNA library of peripheral blood | ynphocyte of a normal subject
was used as a tenplate, and the two DNA o%e'tgomsrs | i sted bel ow synt hesi zed
based on the CD86 cDNA sequence in the docunent [Proc. Natl. Acad. Sci.

U . S.A 99 (26), 20 16899-16903 (2002)] were used as priners. The underlined
sequences in the priner sequences bel ow respectively indicate the
sequences Nhe | (CD86: F) and Xba | (CD86 R) of a restriction site to be

i nserted i ntodascrilesd the ratldS6f Mart-SEQpb&NOTE]. 25

5' - TAAGCTAGCA TCCCCAGTGCACTATGCGACTGAG 3" CD86: R (SE I D NGO 6)

5' - TAACTCGAGT CATGTATCACTTTTGICGCATG 3' The PCR net hod was carried
out under the same reacti on AYRI-tMBICBS0 ExaMDA-MBAHRSONA fragnent
specifically anplified by the—PCR nethod 30 wafartsdlaattegdnby 1. 5% agar ose
gel el ectroph@®iggistimulag@iined OM8% restrictiongggwgynes Nhe | and Xba |, and
i nserted between Nneé T and Xba I sites of prasm d pZeosSvzZ (manufactured by
I nvi trogen Corporation), thus obtaining pZeoSV2/ CD86. Wien the sequence of
the inserted ulipf, plaﬁﬁlayrzda8>by a DNA sequencer, it perfectly

mat ched wigh the %&Oﬁlﬁﬁﬁ? 5@8?3 A t tioned
docunent . 5(2) Est nent o? EI ne a@t ab §%¥E§é‘i@%mgp%§%ﬂ%§| ng a
| aboratory di émﬁtﬁﬁgﬁfgmoaﬁ%ﬁép—maw ‘Pv% t3vag ghowndbabere cultured

in RPM 1640 OH8-yvsitovd @nﬂgm-syé%ﬂce@%slé@wmﬁe sedwoad(Fcieitlyo 6 hours.
Into these cells, 4g of the pZeoSV/ CD86 was transfected by a |lipofection

nmet hod. 48 hours after the transfection, a transient expression of CD86 was
confirmed by #xAmeR method. FIG 11 shows 5 the result. As shown in this

figure, wa evel .
Thase tr et onE Rt G PR eﬁ’ffﬁlf@@r%@ﬁ%ﬁﬂ%bﬁé?iﬁi TREICHbBCY S
cel | line MDA- VB &lssrg @dabarpdpry disbnaith adanetieziof gSanm cnllgﬁ' peogl) ling
repl aci ng t he THdRIOTHE Whase MIHORlasOD bR va s HINAAAD)Y ﬁbf&crﬂ%@fédhn

and TurCner - clbhdo40 BeiREs faid W?‘fﬁa@b%{,‘ﬁﬁé’%?ﬁé? %  hou. i i ng
di | uti on net hdoto these ce]ls 4 ug of the pZeoSV2/CD80 was transfected by a lipofection
15 method. 48 hours after the transfection, a transient expression of CD80
was confirmed by a RT-PCR method. FIG. 14A shows the result. As
shown in this figure, it was confirmed that mRNA of CD80 was expressed at
a high level. :
Then, a cell line TUHR10TKB/CD80 expressing human CD80 stably at
20  a high level was obtained by replacing the medium with a medium

containing an antibiotic zeocin, selecting cells with chromosome into which
the plasmid was integrated, and further cloning from a single cell of the
selected cells by a limiting dilution method. The expression of CD80 of the
resultant cell ine TUHR10TKB/CD80 was confirmed by detecting CD80 on
25  the cell surface by a flow cytometry. FIG. 14B shows an analysis result in
the flow cytometry. As shown in FIG. 14B, it was confirmed that the cell
line TUHR10TKB/CDS80 stably expressing CD80 was established.
The HLA types of the TUHR10TKB ce]ls used here were as follows.
HIL.A-A*0201, HI.A-A*2402
30 HLA-B*4001, HL.LA-B*4002
H1LA-C*0303, HLA-C*0304

Example 10
<Establishment of cell line stably expressing CD86: TUHR10TKB/CD86>



Exe7 <Induction of EBV antigen-specific CTL using transiently transfected

CD86 15 cell line> CD8--positive CILs specific for the EBV antigen were
induced simlarly to Exanple 2 except for replacing the VDA-MB/ CD80 with
the transiently transfected CD86 cell |ine produced in Exanple 6, and the

I nduction efficiency thereof was measur éd by a flow cytonetry. FIG 12 20
shows an exanpl e of the neasurenent results after the first stinulation,
and Tabl e 8 bel ow describes the ratio of EBV-specific CILs. Table 8

VDA- MB/ CD86 NMDA- MB/ CD86 - EBV antigen First stimnulation 0 16% 2. 28%

Ex le 8 25 <I tl
{ransf ect ed %mfﬁ%]f e r‘ﬁ%%ﬁ%%ﬁ%%%%%é’? P B e
antigen wer EURRSEE

grege | @ tyredorn Bl o1 6740 medinny sen#aéamc. Ay fetel EBV

anzlgem c pB@sht thSe\i\quorai ﬁfﬁB&Rﬁﬁ@ pﬁ@ﬂolﬂﬁ\s}éwané 4 )iz oftthelp %@SW—@&@f r

antigenic i.de n ni i.de ecific

t et rgmer V\APW% ﬁ)ﬁé?tefi:i%gifm? {Og’t ‘? T‘?%E‘P@E% aﬁ??ﬁ%gﬁﬂ?gﬂa ction,

manuf actur ettahn;sieliveekpra‘sswn BifdCD§b cwmas Icahﬁrmbdrh;ea R&-POR uhe)thoi[heFIG
duction e o [ r&d (R C

!sRO\l/va :am exiéA éewgt?%g%ﬁg%éu\p%%egﬁﬁgsu ts a Fmrré)\t,\% %%;Q ({l{%ﬁlrrul a |on

and Tabl e mgN 1036 asi axpzessed ata hig Rhrt--| -speC| f | c CILs. Table 9

MDA- MB/ CDBO NDA‘HMBbCQ%@u hne'\'PUEiEI@I‘K%D%%' 5 Q31 a66%

$bscth
<Resul ts of pl es and 8> 5 sho i n I]:(F %dé 13 a Tabl es 8, 9,
even when ud Fﬁ%ﬁrﬂ gel My é}g’aawﬁb@or&gi | @capedium g
shown tlat coe@8igng dn watibidtig mmp,esnlécttm@wﬁs mtli dhfx&nb@:du@ gflto which
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selected cells by a limiting dilution method. The-expression of CD86 of the
resultant cell line TUHR10TKB/CD86 was confirmed by detecting CD86 on
the cell surface by a flow cytometry. FIG. 15B shows an analysis result in

15 the flow cytometry. As shown in FIG. 15B, it was confirmed that the cell

line TUHRI0TKB/CD86 stably expressing CD86 was established.

As described above, the method for inducing CTLs according to the

present invention can induce CTLs specific for an antigen associated with a

20 certain disease in a more quick, simplified and precise manner than a

conventional inducing method using antigen—presenting cells such as DCs.

The amount of induced CTLs is greater in the present invention than the

conventional method. Consequently, the present invention is useful in the

field of pharmaceutical preparations such as drugs or vaccines for cancers

25 and wviral infections and the field of medicine such as cell-mediated
immunotherapies. '

_ The invention may be embodied in other specific forms without

departing from the spirit or essential characteristics thereof, The

embodiments disclosed in this application are to be considered in all

30 respects as illustrative and not restrictive, the scope of the invention being

~ indicated by the appended claims rather than by the foregoing description,

all changes that come within the meaning and range of equivalency of the

claims are intelgded to be embraced therein.

35 Incorporation by reference.
Each document, patent application or patent publication cited by or
referred fo in this disclosure is incorporated by reference in its entirety.



Using a |l aboratory dish with a dianmeter of 35 mm cells of a cell line
TUHRLOTKB whose MHC class | type was HLA A2/24 were cultured in RPM 1640

medi um containing 10% fetal bovine serumfor 4 to 6 hours. Into these
cells, 4 [tg of the pZeoSV2/ CD80 was trans cted by a lipofection 15
met hod. 48 hours after the transfection, ransi ent expressi on of CD80

was confirmed by a RT-PCR nethod. FIG 14A shows the result. As shown in
this figure, it was confirned that mRNA of CD80 was expressed at a high
| evel . Then, a cell |ine TUHRLOTKB/ CDB0 expressing hunman CD80 stably at 20

a high Ievel mqutanﬂa@imhﬁemew ﬁﬁidlgtméapﬁﬁdaﬁammmsq)ﬂ&dtwm a.l@@nt ai ni ng
an antibiotic zeocin

t |
pl asm d was i nt¥§ ’F%?féléie hﬁ%e#eﬁg{lce i(if’? 8?# ﬁ‘%ﬁ‘ r%“%ﬁﬂ&gﬂ&l Iénﬁlé‘ ﬁB‘F“"FﬁBtS
sel ected cell sJBpadielhﬁ applumm: Not 2@@3 Be1822| fileH enckpgest25 2008, EREJTTof t he

resul tant cell t

the cell surfa%éﬂe%% %Bﬁ%{v%&é t onet ry E; 33 ]j%{gﬁ‘ﬂggﬁuggﬁg 2 ys%ggggéh in
the flow cﬁ onﬂCP?POI'A‘ée hpwelarenes.G. 14B, it was confirned that the cell

| i ne TUHRLOTKB/ CDB0 stably expressi ng CD80 was established. The HLA types

of the TUHRIOTKB cells used here were as follows. HLA-A*0201, HLA A*2402
30 HLA-B*4001, HLA-33*4002 HLA-C*0303, HLA-C*0304 Exanple 10

<Est abl i shment of cell |ine stably expressing CD86: TUHRI OTKB/ CD86> 37
Using a | aboratory dish with a dianmeter of 35 mm cells of the TUHRLOTKB
were cultured in RPM 1640 nedi um containing 10%fetal' bovine serumfor 4

to 6 hours. Into these cells, 4g of the pZeoSV2-CD86 was transfected by a
| i pof ecti on nethod. 48 hours after the introduction, a 5 transient
expression of CD86 was confirnmed by a RT-PCR nethod. FIG 15A shows the
results. As shown in this figure, it was confirned that nRNA of CD86 was
expressed at a high level. Then, a cell |ine TUHRLOTKB/ CD86 expressi ng
human CD86 stably at a high | evel was obtained by replacing the nmedi um
with a nmedium 10 containing an antibiotic zeocin, selecting cells with
chronmosone into which the plasmd was integrated, and further cloning from
a single cell of the selected cells by alimting dilution nethod. The-
expression of CD86 of the



resultant cell line TUHRLOTKB/ CD86 was confirnmed by detecting CD86 on the
cell surface by a flow cytonetry. FIG 15B shows an analysis result in 15
the flow cytonetry. As shown in FIG 15B, it was confirnmed that the cel

| i ne TUHRLOTKB/ CD86 st ably expressing 6 was established. As described
above, the nmethod for inducing CTLs accdrding to the present invention can
i nduce CTLs specific for an antigen associated with a 20 certain disease in
a nore quick, sinplified and preci se manner than a conventional inducing
met hod using antigen-presenting cells such as DCs. The anount of induced
CTLs is greaterClams:he present invention than the conventional nethod.
Consequently, the present invention is useful in the field of
pharmaceuti cal preparations such as drugs or vaccines for cancers 25 and
viral inf ectioni and 4 methor doindacing a(dilnteytateric Adymphocyieldeernpdsing:
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The enbod ront Bstheortebitty irs (T G5 Litoleal gehichnas bepba o al |
30 respects as irahsfermadiwith ainidastainerasstimulatoey, moleeukecwiik anfisdlhtediarvent i on
o0, sots as : ! !
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I ncor por ati on byaineheicemieheptideh document, patent application or patent
publication cited by or reperred to in this disclosure is incorporated by

referefe in its enti rety. 38 Any patent docunent to which this application
clains priority2is allhe méthadopclaahddwiyreintadeoatacting oteursiv vinet v.
Specifically, priority docunents JP patent application No. 2003-341822,
filed on August 25, 2003, and JP _ patent application No. 2004-020436, filed
on January 28, 2004 dhe mathedof claim daspuhgrein sajd celiie e bumgo cell lings: 1.

A nethod for inggetiexpressts at FASOHRMHCT classnRa6yeheasOiMRih 8AMI:
contacting a ceb{2 | J nelth I ex relsssis at | east one erﬂaggor 5 .
hi St ocompat i bi | PRyRSHRERHMm, RRES 18508 ForsEAAIPE: asa - hsighen
transf os ned w t moddculasast one co-stinulatory nolecule with an isolated or
purified antigenic peptide and with a | ynphocyte for a time and under

4. The method of any one of the preceeding claims, wherein said cell

line is a stomach cancer-derived JR-st, a renal cancer-derived TUHR10TKB or

a breast cancer-derived MDA-MB-231.

5. The method of any one of the preceeding claims, wherein said cell
20 Iine has been transformed with a nucleic acid expressing CD80 (B7.1).

6. The method of claim 5, wherein said cell line expresses CD80, CD54
(ICAM-1) and CDA40.

7. The method of any one of claims 1 to 4, wherein said cell line has
been transformed with a nucleic acid encoding CD86 (B7.2).

25
& The method of claim 7, wherein said cell line expresses CD86 (B7.2),
CD54 and CD40.

6. The method of any one of the preceeding claims, wherein said
30 antigenic peptide consists of a peptide having 8-11 ammo acid residues.



conditions suitable for inducing a cytotoxic |ynphocyte (CTL) specific for
said antigenic peptide. 10 2. The nethod of claim1l, wherein said
contacting occurs in vitro. 3. The nmethod of claim1l or 2, wherein said
cell Iine is a human cell line, whi expresses at |east one MHC cl ass |
antigen heavy chain and 132-mcroglobulin, and at |east one
co-stinulatory, accessory, or adhesion 15 nol ecules. 4. The nethod of any
one of the preceeding clainms, wherein said cell Iline is a stomach
cancer-derived JR-st, a renal cancer-derived TUHRIOTKB or a breast
cancer - deri vl MORtevmethed ofgny pre oftharrgcedingmglasne vWdrereinsaigr eceedi ng

cl aisns, whergitigesie ‘/pé ptidé borré@ohdm; Aporthrest 4 cansdadthenM th a nucleic acid
expressing CD80 (B he method of claimb5, wherein said cell l|ine
expresses CD80, CD54 (ICAN*l) and CD40. 7. The nethod of any one of clains
1 to 4, wherHin sBhelnmthod bf aayhae ofbdeims rtaoss,orheadimedid antigeniei ¢ aci d

encou 09, TR Arestoufl 9 ARG o ufpod B3R S SFT) L e

preceedi ng cllni‘i?(ﬁfto 6@51611 said 30 antigenic peptide consists of a peptide
havi ng 8-11 ammo acid residues. 40 10. The nethod of any one of the

preceedlng c mher aid i genic de corresponds to a

por¥ion of a arr?sgli‘ ﬁ%‘gfﬁaﬁ}i onﬁh@t&]@?ﬂ{gaegﬁng@alg}%@erg 1to 8,

wher ei n sai ccedhlingerpresseepiclais Icmajcﬂslﬁmdentpatmﬂmramrgmo\i/hﬁfh Bntigen

associ at ed V);_IHA an %ﬂfl,%tAféyso&ddostﬁase 10 12. The nethod of any one of the
c

pr eceedi ng sdi cell line expresses a class | mgjor
hi st oconpati bi | i ty antigen which is HLA-A2 or HLA-A24, or both. 13. The

met hod of anys onergd nfétﬁédréf&n}%ne‘m%'lﬁh& Pal'zdvﬂl%h'émldaf@cel!l $inRormozygous for

HLA- A2. 15 14. The neth % a y. one of claing 1-12, wherein said cell line
i's honpbzygou$ hogrozygrua iy - The nethod of any one of clains 1-12,
wherein said cell line

15 14.  The method of any one of claims 1-12, wherein said cell line

1s homozygous for HLA-A*0201.

15.  The method of any one of claims 1-12, wherein said cell line
1s homozygous for HLA-A24.

16.  The method of any one of claims 1 to 12, wherein said cell
20 line is homozygous for HLA-A*2401.

17.  The method of any one of claims 1 to 12, wherein said cell
line is homozygous for HLA-A*2402.

18.  The method of any one of the preceeding claims, wherein said
lymphocyte is an autologous lymphocyte or an allogeneic lymphocyte
25 that shares at least one MHC class I molecule on said cell line.

19.  An antigen-specific cytotoxic lymphocyte produced by the method
of any one of claims 4, 5 or 7.



i s honobzygous for HLA-A24. 16. The method of any one of clains | to 12,
wherein said cell 20 line is honbzygous for HLA-A*2401. 17. The nethod of
any one of clainms Ito 12, wherein said cell line is honbzygous for

HLA- A*2402. 18. The nethod of any one ofjjthe preceeding clains, wherein
said |ynphocyte is an autol ogous | ynphocyte or an all ogeneic |ynphocyte
25 that shares at |east one MHC class | nolecule on said cell line. 19. An
anti gen-specific cytotoxic | ynphocyte produced by the nethod of any one of

claims 4, 5 or duc the nethpd of any one

of the 5 pr eceeém ﬁﬁ%@ﬂﬁepﬁ@ﬁ@ﬁl&}g@ﬁ B O%I{:ya%%?{q r treating

or preventing mmaedmgclanns i e maudadipeete meicanriing fosgeatingdni m 20,

wherein said CT Vi capabl e of being infused into
réwsehzﬁﬁlg@éﬁ@ 61“an inffEQioRS YideAse.

said patient. se of claim20 or 21, wherein when said use is for
treating 10 cancer said CTL recognizes an antigenic determ nant of an

antigen associ ged Wﬂemsei@ecla@ﬂcz@rwha&méréiaaﬂﬁelsqfro&h@drmwr@én@ﬂs wherein
said use is for treiﬂ elg 11ﬁlﬁ:(gtlous di.seas and said CTL recogni zes an

anti geni c deter (PRA o S%@s‘%?@ieg ed with said infectious
di sease. 15 24. A nethod for inducing a CTL, corrprl sing: contacting with a

| ynphocyte wi thog Ce"[*hclds@%{tc Mﬂsm@h Said %5 ts'f@ﬂi%atlnﬁd

hi st oconpati bility an Bét'? ecu , .an antigen
co-stinfl atory anesysaad fdi J@CQgﬂ@eeﬁ@anWCé@WWﬁ@ SnianHEELR for

i nduction of a eyicdissdsvityehaaydre (CTL) specific for said antigen,
wherein 20 said cell line has been transforned with at | east one

co-stimul atory nol ecul e or exogenous antigen. 25. The method of claim 24,
wherein said coBact iThg wseofichimn20vwrt21owhafein Jdid useisfod trehtigd & nfetions 25,

one MG ol ass + dieerhant V@%ﬁoﬁﬁgﬁéﬁwﬁsgﬁ%‘?ﬁﬁ%ﬁﬁ%ﬁﬁg ast one
co-stimul atory @gsoridied sothsaidbifedtiguedliseasth as adhesi on nol ecul es. 27. The
met hod of claim 24 or 25, or 26, wherein said cell line is a stomach

cancer-gerived M St.s Bl Yor SRy < GTLY Spriting o
contacting with a lymphocyte with a cell line that expresses at least
one major histocompatibility antigen (MHC) class I molecule, an antigen
and a co-stimulatory molecule for a time and under conditions suitable for
mduction of a cytotoxic lymphocyte (CTL) specific for said antigen, wherein
20 said cell line has been transformed with at least one co-stimulatory molecule
Or exogenous antigen.

25.  The method of claim 24, wherein said contacting occurs ix vitro,

26.  The method of claim 24 or 25, wherein said cell line is a human

25 cell line, which expresses at least one MHC class I antigen heavy
chain and B2-microglobulin, and at least one co-stimulatory or accessory
molecules such as adhesion molecules.

27. The method of claim 24 or 25, or 26, wherein said cell line
is a stomach cancer-derived JR-st, a renal cancer-derived TUHR10TKB
30 or a breast cancer-derived MDA-MB-231.



30 or a breast cancer-derived MDA-MB-23 1. 42 28. The nethod of any one of
clains 24-27, wherein said cell line has been transfornmed with a nucleic
acid expressing CDB0 (B7. 1). 29. The nethod of claim 28, wherein said cell
| i ne expresses CD80, 5 CD54 (ICAM 1) gmd CD40. 30. The nethod of any one
of clainms 24-27, wherein said cell line has been transforned with a

nucl ei ¢ acid encoding CD86 (B7.2). 31. The nethod of claim30, wherein said
cell line expr@8ses THeGfethoBbf2hy B daichsIMQ7, Whein sdidecelidtifolaonf any

method of any She bpoEEl SR B fIH SbBynBRBR0 BTOI 1 gen'

associated with an infectious disease. 15 34. The nethod of any one of
claims 24-33, wher eifheSabflod Vrlcldift ™R, WHRERSSRS cA] fihd $RplesiB CPSO

hi st oconpat i biéi’é%/ Me OV\/EIEEC 165 I—’ILA-A% or CHLA—A§4,p§rS§%o?P. 35. The
met hod®of any % i < 41,- wherein said cell line is honpbzygous
for HLA-A2. 20 36. The nethod of any one of clains 24-34, wherein said cell
line is honozygous r A AX - 3% a1 o] -any: 0 i ms
24-34, wher ei iy df§‘§|mg{#’9%§f%§9jq%‘8[?-@fz°§agl usi‘r'ff 2? &E‘g‘t")@%dé%fﬁ %eeﬁ#rs‘aet hod of
any one of cl aibgen pangformgderigh a nualei: aad encodiag (P8REBR3ozygous for HLA
A*2401. 39. The nethod of any one of clains 24-34, wherein said cell line

is honobzygous for A- A*240Q02.. 43 40 he .met hod .of. any one aims 24 to
39, wherein sard- | yﬁ%ﬁd&?f"?‘@gi@da&ﬁ‘ %t"é}eéﬁ‘&ﬁl 9%@3W52$pg$l ogenei c

| ynphocyt e t hat(BFI2)y €D5dtandeed40.one MHC class | nolecule with said cell
line. 41. An antigen-specific cytotoxic |ynphocyte produced by the nethod
of any one of clains 24, 27, 28 or 30. 42. A use of the CTL produced by
the méthod of @By offheimethedf any orke ofclainhe2deilumdhereinesand antigediscament
for treating orapEgvfiigend cancer or an infectious disease.

33.  The method of any one of claims 24-31, wherein said antigen is an
antigen associated with an infectious disease.

15 34.  The method of any one of claims 24-33, wherein said cell line

expresses a class [ major histocompatibility antigen which is HLA-A2 or
HLA-A24, or both.

35.  The method of any one of claims 24-34, wherein said cell line is
homozygous for HLA-A2.

20 36.  The method of any one of claims 24-34, wherein said cell line is
homozygous for HLA-A*(201.

37.  The method of any one of claims 24-34, wherein said cell line is
homozygous for HLA-A24.

38.  The method of any one of claims 24-31, wherein said cell line is
25 homozygous for HLA-A*2401.

39.  The method of any one of claims 24-34, wherein said cell line is
homozygous for HLA-A*2402.



43. The use of claim42, wherein said CTL is produced in vitro and is
infused into said patient. 44. The use of claim42 or 43, wherein said

di sease i s cancer and said CTL recognizes an antigenic determ nant of an
antigen associated with the cancer. 45. The use of claim42 or 43, wherein
sai d disease is an infectious diseasd&3 and said CTL recognizes an
antigenic determ nant of an antigen associated wth said infectious

di sease. 46. A nethod for testing a proliferation potential of a CITL,
conpri si ng: O- Gl turij.n cell line.th expresses at .least one. VHC cl ass
| nol ecul e ahd ?@%ﬁoﬁﬂ%ﬁgwe%F@wﬁgh&? gﬁ’ ‘é{ﬁ?rﬂﬂ)%% Sfmfry\%@t ed from
a subj ect, amdawdlegbushympivcyteqr anudlogaurio iymphodyteghatshanes atdédst bhwe i nt o
contact wt rl\ﬂ-ﬁ:@%%@?ﬁ:%l&:méﬂ'ﬁﬁisﬁidﬁgﬂtlhﬁ.e’ thus determning the ability of

said cell line an antigenic peptide to induce proliferation of a CIL. 47.
The nethod for testing a proliferation potential of a CTL according to

clai m 46, whrei nAf ahtloepedpecificngtdtxia Iahphasie ﬂﬁ@d&%eme' wasthddRoft, a renal
cancer -deri ved TUHI?lP Bﬁgr?fggiéﬁﬁt cggger-de??ved A- MB-23 1. 48. The
I i

nmet hod for t%@ﬁ“ﬁé’ &aﬁllng potential of a CTL according to claim
46 or 47, wherein the co-stinulatory nolecule on said cell line is at

| east one of4 X080\ 43d oF BRACTH brddhicedthy B OF a5t o PEPh] fipr at i on

potential of_ a CTL _according to an ne of clalns 46 to 48, ereln the
type of the thpmanufaciue g medicament for Heating OFPIEYRBLRG CANCAL @A or bot h.
50. The net hafkctions tRksideng a proliferation potential of a CIL according to
any one of clains 46-49, wherein the antigenic peptide is a cancer
antigenic peptide or an infectious disease antigenic peptide. 51. A nethod
for testing 4. pr ol wseatfictmmptt, eviteraih said GICid prodocgariksitngand so- cul turing a

cell linet : Jreast one MHC class | nolecule with a
hﬂﬁs%&?fé@%gg‘%%éﬁedt.

| ynphocyt e harves a subject, a disease antigen and a co-stinulatory
nol ecul e. 52. The nethod for testing a proliferation potential of a CTL

accordi ng t o4, cl arte ¥k, of Memed Nors4s, fvikedih shidisdaSe B cahedrael seRNCEL- deri ved
JR-st, a renal cancerérﬁerl ved TUHRL

tT OTKB or a breast. cgncg{a-derl ved
VDA- MB- 231. 55080 SRR OICtPRnRREO LA G eR Assegiatid At arcdds a cTL
according to claim51 or 52, wherein the co-stimulatory nolecule on the
cell Tine ist |-Aastse i 4708, WrdIR8id disease is an infectious disease,

and said CTL recognizes an antigenic determinant of an antigen associated
with said infectious disease.

46. A method for testing a proliferation potential of a CTL, comprising:
co-culturing a cell line that expresses at least one MHC class I molecule and
a co-stimulatory molecule with a lymphocyte harvested from a subject, and

simultaneously or subsequently bringing the cell line into contact with
a disease antigenic peptide, thus determining the ability of said cell line and
antigenic peptide to induce proliferation of a CTL.

47.  The method for testing a proliferation potential of a CTL according to

claim 46, wherein said cell line is a stomach cancer-derived JR-st, a renal
cancer-derived TUHR10TKB or a breast cancer-derived MDA-MB-231.

48.  The method for testing a proliferation potential of a CTL according to
claim 46 or 47, wherein the co-stimulatory molecule on said cell line is at
least one of CD80 and CD86.



54. The nethod for testing a proliferation potential of a CIL according to
any one of clains 51 to 53, wherein the type of the WMHC class | of the cell
line is HLA-A2 or HLA-A24, or both. 55. The nethod for testing a
proliferation potential of a CIL according to any one of clains 51 to 54,
wherein the antigen is a cancer anti¢®n or an infectious disease antigen.
45 <213> Honp sapiens <400> 3 Gy Leu Cys Thr Leu Val. Ala Met Leu 1 5

<210> 4 <211> 1 <212> PRT <213> api ens .<400> . Qu.lLeu Ala Ay
lle Ay Ile Yeu e Gafhoq Tal et piolgeration potontial Uz G TLiggeordiss .
Artificial <d2®meof2bimsAbitodB; whBgh: the ¢tviflof the MIdGaflasy & of deatefidatecc
ccagt gcact ggg@_ 2 11> 38 <212> DNA <213> Artificial.
<220> <223§§ ri m‘?gﬂ&&é ‘éQE’zfg(?Q t aact cgagt taaaaacatg tatcactttt
gtcgcatg 41 38

50.  The method for testing a proliferation potential of a CTL according

to any one of claims 46-49, wherein the antigenic peptide is a cancer

antigenic peptide or an infectious disease antigenic peptide.

51. A method for testing a proliferation potential of a CTL, comprising:
co-culturing a cell line that expresses at least one MHC class I molecule with a
lymphocyte harvested from a subject, a disease antigen and a co-stimulatory
molecule.

52.  The method for testing a proliferation potential of a CTL according to

claim 51, wherein said cell line is a stomach cancer-derived JR-st, a renal
cancer-derived TUHR10TKB or a breast cancer-derived MDA-MB-231.

53.  The method for testing a proliferation potential of a CTL according to

claim 51 or 52, wherein the co-stimulatory molecule on the cell line is at least
one of CD80 and CD86.

54.  The method for testing a proliferation potential of a CTL according to
any one of claims 51 to 53, wherein the type of the MHC class I of the cell
line is HLA-A2 or HLLA-A24, or both.

35.  The method for testing a proliferation potential of a CTL according
to any one of claims 51 to 54, wherein the antigen is a cancer antigen or an
infectious disease antigen.



46 SEQUENCE LI STING <110> MEDI NET Co.,Ltd. .<120> Preparation of CTL
<130> H1962- 02 <150> JP03-341822 <151> 2003-08-25 <150> JP04- 020436 <151>
2004- 01- 28 <160> 6 <170> Patentln version 3.1 <210> 1 <211> 44 <212> DNA
<213> Artificial <220> <223> Prinet5CD80: F <400> 1 ttcaagctta ccatgggcca
cacacggagg cagggaacat cacc <210> 2 <211> 29 <212> DNA <213> Artifici al
<220> <223> RRilfger MbhokaBiei00> . 2 taatctagat gcggacactg ttatacagg <210>
3 <211> 9 <212> PRT 44 29

<400> 3

1 Gly Leu Cys Thr Leu Val Ala Met Leu
- 1 5

<210> 4

<211> 10

<212> PRT

<213> Homo sapiens

_ <400> 4 . ' , _

.Glu Leu Ala Gly He Gly Ile Leu Thr Val
1 5 10

<210> 5
<211> 41
<212> DNA
<213> Artificial

<220>
<223> Primer: CD86:F

<400> 5
taagetagea ccatggatee cecagtgeact atgggactga g 41

<210> o6
.<211> 38
<212> DNA
<213> Artificial

<220> ‘ ‘
<223> Primer: CD86:R

<400> 6
‘taactcgagt taaaaacatg tatcactitt gtegeatg - 38



46

SEQUENCE LISTING

. <110> MEDINET Co.,Ltd.
<120> Preparation of CTL
©<130> H1962-02

<150>. JP03-341822
<151> 2003-08-25

- <150> JP04-020436
<151> 2004-01-28

<160> 6

<170> PatentIn version 3.1
<210> 1

<211> 44

" <212> DNA

<213> Artificial

<220> S
<223> Primer CD80OF

<400> 1 - _
ttcaagctta ccatgggeca cacacggageg cagggaacat cacc

<210> 2
<211> 29

' .<212> DNA

<213> Artificial

<220>
<223> Primer hB7-1'R

<400> 2
taatctagat geggacactg ttatacagg

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



