DESCRIPTION

DRUG FOR TREATING CANCER, COMBINATION DRUG, DRUG COMPOSITION,
IMMUNE RESPONSIVE CELL, NUCLEIC ACID DELIVERY VEHICLE, AND
PRODUCT

Field of Invention

[0001] The present disclosure relates to a drug for use in treatment of a cancer, a
combination drug, a pharmaceutical composition, an immunoresponsive cell, a nucleic acid
delivery vehicle, and a product.

Background Art

[0002] Cancer is also referred to as "malignant neoplasm", and treatment thereof is one big
target in medical science. Treatment using a radiation or a chemotherapeutic anticancer drug
has been carried out so far, but the efficacy thereof greatly varies with the types of cancers,
and high efficacy is not obtained against all cancers.

[0003] CAR-T cell-based therapy has recently been developed which uses CAR-T cells
obtained by modifying T cells so as to enable the T cells to produce a special protein referred
to as "Chimeric Antigen Receptor (CAR)", using a genetic medicine technique. For
example, CAR-T cell-based therapy has been shown to be effective against recurrent or
refractory CD19-positive B-cell acute lymphoblastic leukemia (B-ALL) and recurrent or
refractory CD19-positive diffuse large B-cell lymphoma (DLBCL). International
Publication (WO) No. 2017/159736 describes that interleukine-7 (IL-7) and chemokine (C-C
motif) ligand 19 (CCL19) are allowed to express in immunocompetent cells expressing a cell
surface molecule that specifically recognizes a cancer antigen, such as CAR-T cells, thereby
enhancing the antitumor activity thereof. International Publication (WO) No. 2019/073973
describes enhanced T cells or B cells that contain a nucleic acid delivery vehicle, a nucleic
acid encoding IL-7, and a nucleic acid encoding CCL19 and that have a memory function in a
subject to which administration is performed, and an inducer that induces a memory function
of T cells or B cells in a subject to which administration is performed.

[0004] In the treatment of a cancer, plural anticancer drugs are often used together with a
view to enhancing anticancer effects and to alleviating side-effects by reducing the dose.

For example, Japanese Patent National-Phase Publication (JP-A) No. 2018-538339 describes
a composition and a method for treatment of a disease associated with mesothelin expression,

including administering cells that express a mesothelin-specific CAR in combination with an
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anti-PD-L1 antibody, from the viewpoint of improving the efficacy of treatment in which

CAR-T cells are used.

SUMMARY OF INVENTION

Problem to be Solved by Invention
[0005] Combined use of anti-cancer drugs produces a synergistic effect in some cases, but
mutually inhibit their effects in other cases, depending on the combination. Therefore, a
useful combination for combined use is being searched for.

In consideration of the foregoing circumstances, the present disclosure aims to
provide a drug for use in treatment of a cancer, a combination drug, a pharmaceutical
composition, an immunoresponsive cell, a nucleic acid delivery vehicle, and a product, with
which a high anti-cancer effect is obtained.

Means for Solving the Problem
[0006] The present disclosure includes the following aspect.

A combination drug for use in treatment of a cancer in a subject, including:

(a) an immunoresponsive cell expressing interleukine-7 (IL-7), chemokine (C-C
motif) ligand 19 (CCL19), and a cell surface molecule that specifically recognizes a cancer
antigen; and

(b) an immunosuppression inhibitor.

[0007] The present disclosure also includes the following aspect.

A combination drug for use in treatment of a cancer in a subject, including:

(a) one or more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or
a combination thereof, which cooperatively include a nucleic acid encoding interleukine-7
and a nucleic acid encoding CCL19, and a cell surface molecule that specifically recognizes a
cancer antigen; and

(b) an immunosuppression inhibitor.

The present disclosure also includes the following aspect.

An immunoresponsive cell expressing interleukine-7, CCL19, an
immunosuppression inhibiting polypeptide, and a cell surface molecule that specifically
recognizes a cancer antigen.

Advantageous Effect of Invention
[0008] According to the present disclosure, a drug for use in treatment of a cancer, a
combination drug, a pharmaceutical composition, an immunoresponsive cell, a nucleic acid

delivery vehicle, and a product, with which a high anti-cancer effect is obtained, are provided.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Fig. 1A is a figure showing a map of pMSGYV vector that includes eGFP but includes
neither IL-7 nor CCL19, and that is described in Examples (hereinafter also referred to as
"eGFP-Conv. vector"; a vector obtainable by removing an IL-7 encoding region and a
CCL19-encoding region from pMSGYV vector containing IL-7-F2A-CCL19-F2A-eGFP DNA
fragment (SEQ ID NO:. 10)).

Fig. 1B is a figure showing a map of pMSGV vector that includes IL-7-F2A-CCL19-
F2A-eGFP DNA fragment (SEQ ID NO: 10), and that is described in Examples (hereinafter
also referred to as "7x19 expression vector").

Fig. 2 is a scatter diagram showing results of measurement of eGFP expression
amount and CD8 expression amount by flow cytometry in each of: TCR-T cells to which a
vector has not been introduced (specifically, mouse T cells that have been obtained from
spleen cells, and that express a TCR specific to P815 tumor antigen P1A, and to which a
vector has not been introduced; hereinafter referred to as "vector unintroduced P1A-TCRT
cells". Mouse T cells expressing P1A-specific TCR will be collectively referred to as "P1A-
TCRT cells", regardless of whether a vector has been introduced or not.); PIA-TCRT cells to
which eGFP-Conv. vector has been introduced (hereinafter also referred to as "eGFP-
expressing P1A-TCRT cells"); and P1A-TCRT cells to which 7x19 expression vector has
been introduced (hereinafter also referred to as "eGFP-expressing P1A-7x19 TCRT cells").

Fig. 3A is a graph showing results of measurement of IL-7 expression amount by
ELISA in each of: vector unintroduced P1A-TCRT cells, eGFP-expressing P1A-TCRT cells,
and eGFP-expressing P1A-7x19 TCRT cells.

Fig. 3B is a graph showing results of measurement of CCL19 expression amount by
ELISA in each of: vector unintroduced P1A-TCRT cells, eGFP-expressing P1A-TCRT cells,
and eGFP-expressing P1A-7x19 TCRT cells.

Fig 4 is a graph showing a relationship between lapsed days and viability in the case
of subcutaneously injecting mastocytoma cells (P815) into DBA/2 mice, irradiating the
DBA/2 mice with a radiation, and thereafter administering vector unintroduced P1A-TCRT
cells or eGFP-expressing PIA-TCRT cells, and/or anti-PD-1 monoclonal antibody to the
DBA/2 mice in an Example.

Fig. 5A is a graph showing a relationship between lapsed days and tumor volume in
the case of subcutaneously injecting mastocytoma cells (P815) into DBA/2 mice, irradiating

the DBA/2 mice with a radiation, and thereafter performing no treatment in an Example.

3



Fig. 5B is a graph showing a relationship between lapsed days and tumor volume in
the case of subcutaneously injecting mastocytoma cells (P815) into DBA/2 mice, irradiating
the DBA/2 mice with a radiation, and thereafter administering an anti-PD-1 monoclonal
antibody to the DBA/2 mice in an Example.

Fig. 5C is a graph showing a relationship between lapsed days and tumor volume in
the case of subcutaneously injecting mastocytoma cells (P815) into DBA/2 mice, irradiating
the DBA/2 mice with a radiation, and thereafter administering eGFP-expressing P1A-TCRT
cells to the DBA/2 mice in an Example.

Fig. 5D is a graph showing a relationship between lapsed days and tumor volume in
the case of subcutaneously injecting mastocytoma cells (P815) into DBA/2 mice, irradiating
the DBA/2 mice with a radiation, and thereafter administering eGFP-expressing P1A-TCRT
cells and an anti-PD-1 monoclonal antibody to the DBA/2 mice in an Example.

Fig. SE is a graph showing a relationship between lapsed days and tumor volume in
the case of subcutaneously injecting mastocytoma cells (P815) into DBA/2 mice, irradiating
the DBA/2 mice with a radiation, and thereafter administering eGFP-expressing P1A-7x19
TCRT cells to the DBA/2 mice in an Example.

Fig. 5F is a graph showing a relationship between lapsed days and tumor volume in
the case of subcutaneously injecting mastocytoma cells (P815) into DBA/2 mice, irradiating
the DBA/2 mice with a radiation, and thereafter administering eGFP-expressing P1A-7%19
TCRT cells and an anti-PD-1 monoclonal antibody to the DBA/2 mice in an Example.

Fig 6A is a graph showing a relationship between lapsed days and viability in the
case of subcutaneously injecting mastocytoma cells (P815) into DBA/2 mice, irradiating the
DBA/2 mice with a radiation, and thereafter administering/not administering eGFP-
expressing P1A-7x19 TCRT cells of which PD-1 gene or ROSA26 gene has been knocked
down (disrupted) to the DBA/2 mice and administering/not administering an anti-PD-1
monoclonal antibody to the DBA/2 mice in Examples.

Fig. 6B is a graph showing a relationship between lapsed days and tumor volume in
the case of administering neither the P1A-TCRT cells nor the anti-PD-1 monoclonal antibody
in the experiment of Fig. 6A.

Fig. 6C is a graph showing a relationship between lapsed days and tumor volume in
the case of administering eGFP-expressing P1A-7x19 TCRT cells of which ROSA26 gene
has been knocked down in the experiment of Fig. 6A.

Fig. 6D is a graph showing a relationship between lapsed days and tumor volume in

the case of administering eGFP-expressing P1A-7x19 TCRT cells of which PD-1 gene has
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been knocked down in the experiment of Fig. 6A.

Fig. 6E is a graph showing a relationship between lapsed days and tumor volume in
the case of administering eGFP-expressing P1A-7x19 TCRT cells of which PD-1 gene has
been knocked down and an anti-PD-1 monoclonal antibody in the experiment of Fig. 6A.

Fig. 7 is a graph determining, based on flow cytometry measurement of CD8
expression amount and eGFP expression amount, whether or not eGFP-expressing P1A-
TCRT cells or eGFP-expressing P1A-7x19 TCRT cells which express both of eGFP and CDS§
are present in spleen cells after complete tumor regression following administration of eGFP-
expressing P1A-TCRT cells or eGFP-expressing P1A-7%19 TCRT cells to DBA/2 mice that
have been inoculated with cancer cells in Examples.

Fig. 8A is a graph showing the proportion of T cells that do not express CD8 but
express eGFP, and the proportion of T cells that express both of CD8 and eGFP in spleen
cells obtained in the experiment of Fig. 7.

Fig. 8B is a graph showing the number of T cells that do not express CD8 but express
eGFP, and the number of T cells that express both of CD8 and eGFP in spleen cells obtained
in the experiment of Fig. 7.

Fig. 8C is a graph showing a relationship between lapsed days and the number of T
cells expressing both of CD8 and eGFP in the case of further co-culturing spleen cells
obtained in the experiment of Fig. 7 with P815 tumor cells.

Fig. 8D is a graph showing a relationship between lapsed days and the concentration
of IFN-y in the conditioned medium in the case of further co-culturing spleen cells obtained in
the experiment of Fig. 7 with P815 tumor cells.

Fig. 9 is a graph showing a relationship between lapsed days and tumor volume in
each of the case of inoculating P815 tumor cells again after complete tumor regression in the
experiment of Fig. 5F and the case of inoculating P815 tumor cells into naive DBA/2 mice.

Fig. 10A is a graph showing a relationship between lapse of time and viability in the
case of inoculating P815 tumor cells (P815-hCD20 tumor cells) expressing human CD20
(hCD20) into DBA/2 mice, and then intraperitoneally administering cyclophosphamide, and
then further performing/not performing intravenous injection of anti-hCD20-CAR-expressing
T cells or anti-hCD20 CAR-IL-7/CCL19-expressing T cells, and then administering/not
administering control IgG or an anti-PD-1 monoclonal antibody.

Fig. 10B is a graph showing a relationship between lapse of time and tumor volume
in the case of performing neither the administration of the CAR-T nor the administration of

the antibody in the experiment of Fig. 10A.



Fig. 10C is a graph showing a relationship between lapse of time and tumor volume
in the case of not performing the administration of the CAR-T but administering the anti-PD-
1 monoclonal antibody in the experiment of Fig. 10A.

Fig. 10D is a graph showing a relationship between lapse of time and tumor volume
in the case of administering the anti-hCD20-CAR-expressing T cells and administering the
anti-PD-1 antibody in the experiment of Fig. 10A.

Fig. 10E is a graph showing a relationship between lapse of time and tumor volume
in the case of administering the anti-hCD20-CAR-IL-7/CCL19-expressing T cells and
administering the control IgG in the experiment of Fig. 10A.

Fig. 10F is a graph showing a relationship between lapse of time and tumor volume
in the case of administering the anti-hCD20-CAR-IL-7/CCL19-expressing T cells and
administering the anti-PD-1 monoclonal antibody in the experiment of Fig. 10A.

Fig. 11A shows scatter diagrams showing results of analysis of the composition of
tumor infiltrating lymphocytes (TIL) based on expressions of c-kit, CD11c, CD3, eGFP, CD4,
and CD8 in the case of inoculating P815 tumor cells into DBA/2 mice, and intravenously
injecting eGFP-expressing P1A-TCRT cells or eGFP-expressing P1A-7%19 TCRT cells on
day 7.

Fig. 11B is a graph showing the number of cells of each type of immune cells
obtained in the experiment of Fig. 11A.

Fig. 12 is a conceptual diagram illustrating a vector encoding a CAR and anti-mouse-
PD-1 scFv and a vector encoding a CAR, IL-7, CCL19, and anti-mouse-PD-1 scFv, which are
used in Examples.

Fig. 13 shows graphs showing forward scattering and side scattering obtained by
flow cytometry of T cells that have not undergone transduction and T cells transduced with
various CAR-containing constructs, which are used in Examples, and graphs showing the
proportion of CAR-expressing cells measured using protein L-bio and sav-apc.

Fig. 14 shows graphs showing results of measurement by ELISA of IL-7 and CCL19
concentrations in conditioned medium of T cells that have not undergone transduction and in
conditioned media of T cells transduced with various CAR-containing constructs, which are
used in Examples.

Fig. 15 shows graphs showing results of measurement by ELISA of anti-PD-1
antibody concentration in conditioned medium of T cells that have not undergone
transduction and in conditioned media of T cells transduced with various CAR-containing

constructs, which are used in Examples.



Fig. 16 shows a graph showing a relationship between lapsed days and viability in
the case of subcutaneously injecting P815 tumor cells expressing human CD20 into DBA/2
mice, intraperitoneally administering cyclophosphamide, and then administering T cells that
have not undergone transduction and T cells transduced with various CAR-containing
constructs in Examples, and a table indicating P values among experimental groups according
to log-rank test.

Fig. 17 shows graphs showing a relationship between lapsed days and tumor volume

in respective experimental groups in the experiment of Fig. 16.

MODES FOR CARRYING OUT THE INVENTION
[0010] The contents of the present disclosure will be described in detail below. In the
following, explanations of constituent elements may be made based on representative
embodiments of the present disclosure. However, the present disclosure is not limited to
such embodiments.

For numerical ranges described in a stepwise manner in the present disclosure, the
upper limit value or the lower limit value of one numerical range may be replaced by the
upper limit value or the lower limit value of another numerical range in the stepwise
description. The upper limit value or the lower limit value of any numerical range described
in the present disclosure may also be replaced by a value described in Examples.

[0011] In a case in which plural substances corresponding to a component of interest are
present in a composition, the amount of the component in the composition described in the
present disclosure means the total amount of the plural substances present in the composition,
unless otherwise specified.

[0012] In the present disclosure, the terms “ mass%” and ““ weight%" are used
synonymously, and the terms “parts by mass” and “parts by weight” are used synonymously.

In the present disclosure, two or more exemplary aspects may be combined with each
other as long as contradiction does not arise.

[0013] According to an aspect of the present disclosure, a combination drug for use in
treatment of a cancer in a subject is provided (hereinafter also referred to as "combination
drug A according to the present disclosure") which includes: (a) an immunoresponsive cell
expressing interleukine-7 (IL-7), CCL19, and a cell surface molecule that specifically
recognizes a cancer antigen; and (b) an immunosuppression inhibitor.

[0014] The inventors of the present invention have carried out a study regarding a

combination of anti-cancer drugs that is useful in a method of treating a cancer, and have
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found that a remarkably high therapeutic effect against cancer can be obtained using the
combination drug A according to the present disclosure. Specifically, in the combination
drug A according to the present disclosure, an immunoresponsive cell expressing 1L-7,
CCL19, and a cell surface molecule that specifically recognizes a cancer antigen (hereinafter
also referred to as "immunoresponsive cell A according to the present disclosure") is used.
The present inventors have found, for the first time, that a remarkably high synergistic effect
is obtained by co-administration of the immunoresponsive cell A according to the present
disclosure and an immunosuppression inhibitor.

[0015] The cell surface molecule that specifically recognizes a cancer antigen and that is
present on a cell surface of the immunoresponsive cell A according to the present disclosure
specifically binds to the cancer antigen expressed on a cancer cell. As a result of this
binding, one or more events selected from tethering of the immunoresponsive cell to the
cancer cell, triggering of intracellular signal transduction, or the like occur, to start an attack
against the cancer cell in a person suffering from a cancer (hereinafter referred to as a
"cancer-suffering person"). In the present disclosure, the term "recognize" is used
interchangeably with the term "bind".

Since cancer cells have an immunosuppressive mechanism that suppresses
immunoresponsive cells' action to attack against the cancer cells or to send an instruction to
attack the cancer cells, attack against the cancer cells by the immune system of the cancer-
suffering person himself/herself is suppressed. It is conceivable that the immunosuppression
inhibitor, which is one component of the combination drug A according to the present
disclosure, inhibits the immunosuppressive mechanism provided by the cancer cells, thereby
making it easier for the immune system of the cancer-suffering person to attack the cancer
cells.

In addition, since the immunoresponsive cell A according to the present disclosure
also expresses IL-7 and CCL19, not only the immunoresponsive cell A according to the
present disclosure, but also endogenous immunoresponsive cells of the cancer-suffering
person accumulate around the cancer cells, as a result of which more effective attack against
the cancer cells is enabled.

It is conceivable that, by including an immunoresponsive cell expressing 1L-7,
CCL19, and a cell surface molecule that specifically recognizes a cancer antigen, and an
immunosuppression inhibitor, the combination drug A according to the present disclosure
exerts a synergistic effect due to the combination of factors consisting of the

immunoresponsive cell expressing a cell surface molecule that specifically recognizes a
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cancer antigen, secreted IL-7 and CCL19, and the immunosuppression inhibitor, and the
combination drug A according to the present disclosure thereby exerts a remarkably improved
cancer therapeutic effect. This synergistic effect is so superior as to be unable to predict
from the individual effects of respective factors.
[0016] For example, even in the case of treatment of a cancer that is difficult to treat with an
immunoresponsive cell expressing interleukin-7, CCL19, and a cell surface molecule that
specifically recognizes a cancer antigen alone, or with an immunosuppression inhibitor alone,
such a cancer can be treated with the combination drug A according to the present disclosure.
This point is indicated by the experimental results concerning the immunoresponsive cell C
according to the present disclosure that will be described later. Further, such a high
therapeutic effect makes it possible to obtain a therapeutic effect even with a reduced cell
dose, which makes it possible to obtain a therapeutic effect even in a case in which the
number of immunoresponsive cells conventionally required for making use of autologous
cells cannot be collected. These effects are not expected from solo administration of the
immunoresponsive cell expressing interleukin-7, CCL19, and a cell surface molecule that
specifically recognizes a cancer antigen or from solo administration of the
immunosuppression inhibitor.
[0017] <Cell Surface Molecule That Specifically Recognizes Cancer Antigen>

The cell surface molecule that specifically recognizes a cancer antigen in the present
disclosure is a molecule that specifically binds to a cancer antigen, and may be any of a
polypeptide, a nucleic acid such as an aptamer, or another molecule as long as the molecule
specifically binds to a cancer antigen. Here, the "cancer antigen" means a substance, such as
a protein or a glycolipid, that exhibits higher expression in cancer cells than that in normal
cells, or that are expressed specifically in cancer cells. Examples of the cancer antigen
include tumor-associated antigens, cancer-testis antigens, angiogenesis-associated antigens,
and epitope peptides of cancer neoantigens resulting from genetic mutations.
[0018] Specific examples of cancer antigens that are specifically recognized by cell surface
molecules include proteins such as WT1, MART-1, NY-ESO-1, MAGE-A1, MAGE-A3,
MAGE-A4, MAGE-A10, Glypican-3, KIF20A, Survivin, AFP, gp100, MUC1, DLL3,
PRSS21, Nectin4, FAP, integrin 7, CT-83(KK-LC-1), KRAS (including mutants, i.e.,
mKRAS), Epha2, PRAME, HA-1, PAP-10, PAP-5, TRP2-1, SART-1, VEGFR1, VEGFR2,
NEIL3, MPHOSPH1, DEPDC1, FOXM1, CDH3, TTK, TOMM34, URLC10, KOCl,
UBE2T, TOPK, ECT2, MESOTHELIN, NKG2D, and P1A, and glycolipids such as GD2 and
GM2. Further examples include, but are not limited to, CD20, EGFR (such as EGFRvIII),
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EGFR variants, FITC, CD19, CD22, CD33, PSMA, ROR1, c-Met, HER2, CEA, CD7, CD10,
CD30, CD34, CD38, CD41, CD44, CD74, CD123, CD133, CD171, CD180, MUCI16,
CS1(CD319), IL-13Ra2, BCMA, LewisY, IgG « chain, folate receptor a, PSCA, EpCAM,
CAIX, CDS, CD49f, CD56, CD138, IGF1R, cytomegalovirus (CMV)-infected cell antigen,
EGP-2, EGP-40, ERB-B2, ERB-B3, ERB-B4, FBP, fetal acetylcholine receptor, GD3, HER-
2, hTERT, K-light chain, LeY, L1 cell adhesion molecule, NKG2D ligand, 5T4, and TAG-72.
The cell surface molecule may include one or more of these cell surface molecules. The
origin organism of these antigens may be the same organism as the organism to be treated
with the combination drug A according to the present disclosure, and the organism is, for
example, human.

[0019] Examples of the cell surface molecule that specifically recognizes a cancer antigen
include cell surface receptors, artificial receptors, and adhesion factors that specifically
recognize a cancer antigen. The cell surface molecule that specifically recognizes a cancer
antigen may be a cell surface molecule that performs only a function of binding to a cancer
antigen and thereby positioning the immunoresponsive cell A according to the present
disclosure in the vicinity of a cancer cell, or may be a cell surface molecule that also has a
function of triggering intracellular signal transduction that activates an immune response of
the immunoresponsive cell so as to further enhance the therapeutic effect against cancer.

The cell surface molecule that specifically recognizes a cancer antigen may be an antibody or
antibody fragment that specifically recognizes a cancer antigen. The antibody or antibody
fragment is not limited to IgM, IgD, IgG, IgA, IgE, or the like, and may be a low-molecular-
weight antibody such as Fab or scFv.

The cell surface molecule that specifically recognizes a cancer antigen is, for
example, a molecule that provides the cell with the ability to specifically recognize a cancer
when the molecule is expressed on the cell surface, such as a T-cell receptor (TCR) that
specifically recognize a cancer antigen, or a chimeric antigen receptor (CAR) that specifically
recognize a cancer antigen. It can be said that a TCR is an example of the cell surface
receptor, CAR is an example of the artificial receptor, and an antibody (including a low-
molecular-weight antibody such as Fab, Fab', F(ab")2, or scFv) is an example of the adhesion
factor. Of course, the adhesion factor may alternatively be a molecule other than an
antibody, such as a sugar chain or an aptamer, as far as the molecule specifically recognizes a
cancer antigen. These cell surface molecules specifically recognize a cancer antigen,
thereby enabling the immunoresponsive cell A according to the present disclosure to localize

around a cancer cell.
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[0020] A TCR is an antigen receptor molecule expressed on a cell membrane of a T cell. A
TCR is present in the form of a heterodimer consisting of an alpha chain and a beta chain, or
of a gamma chain and a delta chain, and it is known that a TCR activates a T cell upon
recognition of an antigen molecule bonded to a major histocompatibility complex (MHC).
The TCR may be either a heterodimer consisting of an alpha chain and a beta chain (an alpha-
beta TCR) or a heterodimer consisting of a gamma chain and a delta chain (a gamma-delta
TCR), as far as the TCR specifically recognizes a cancer antigen.

The TCR may be an endogenous TCR or an exogenous TCR (recombinant TCR).
Examples of a source of a T cell that expresses an endogenous TCR or of a T cell to which an
exogenous TCR is to be genetically introduced include, but are not limited to, a tumor
infiltrating lymphocyte (TIL), a tumor regional lymph node, a peripheral blood lymphocyte, a
lymphocyte in pleural fluid, and a lymphocyte in ascitic fluid.

Examples of methods for the separation of T cells that express a TCR having a given
antigen binding property include, but are not limited to: density gradient centrifugation;
resetting; coupling to a particle for changing the cell density; magnetic separation using
antibody-coated magnetic beads; affinity chromatography (for example, affinity
chromatography using negative selection); a cytotoxic agent (examples of which include, but
are not limited to, complements and cytotoxins) linked to a monoclonal antibody or used in
combination with a monoclonal antibody; panning using an antibody bound to a solid matrix
such as a plate or a tip; elutriation; selective proliferation due to antigen stimuli; and
separation utilizing a complex of MHC and an antigen.

Transgenic animals, such as transgenic mice, that have been modified to express a
particular TCR have also been developed.

[0021] A CAR is an artificial chimeric protein obtainable by fusing a single chain antibody
that recognizes a cell surface antigen of a cancer cell and a signaling region that induces
activation of a T cell. The CAR may include, for example, a single chain antibody region
that recognizes a cell surface antigen of a cancer cell, a cell membrane penetrating region, and
a signaling region that induces activation of a T cell. When the cell surface molecule that
specifically recognizes a cancer antigen in the combination drug A according to the present
disclosure is a CAR, an equivalent or higher effect can be obtained even in a case in which
the immunoresponsive cell A according to the present disclosure administered as a component
of the combination drug A is present in a number that is smaller than the number of CAR-T
cells (usually, at least 1x10° cells) administered in conventional methods in which CAR-T

cells are used alone.
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[0022] The single chain antibody (scFv) in the CAR is, for example, an oligopeptide or
polypeptide that includes a light chain variable region and a heavy chain variable region
derived from an antigen binding site of a monoclonal antibody, and in which a linker peptide
is present between the light chain variable region and the heavy chain variable region.

The single chain antibody that recognizes a cancer antigen of interest can be prepared
using known methods. For example, a lymphoid tissue may be collected after inoculating an
antigen into a mouse or the like, a library of antibody genes may be prepared therefrom, a
base sequence encoding an antibody that recognizes a cancer antigen may be obtained by
antibody direct cloning, and a single chain antibody may be designed based on the base
sequence. Alternatively, hybridomas may be prepared using the collected lymphoid tissue, a
hybridoma encoding an antibody that recognizes a cancer antigen may be identified to obtain
a monoclonal antibody, and a single chain antibody may be designed based on the sequence
information of the monoclonal antibody. Alternatively, a library of single chain antibodies
may be prepared based on, for example, a naive antibody library prepared from B cells of a
normal person or an antibody library prepared from B cells of a cancer-suffering person
having an antiserum exhibiting high neutralization activity against a cancer antigen, the
library of single chain antibodies may be displayed by phage display, and a single chain
antibody that recognizes a cancer antigen may be selected therefrom.

[0023] The immunoresponsive cell activating signaling region is a region capable of
transducing a signal into the cell when the single chain antibody has recognized a cell surface
antigen of a cancer cell. The immunoresponsive cell activating signaling region may include
at least one, or two or more, selected from polypeptides of intracellular regions of CD28, 4-
1BB (CD137), GITR, CD27, 0X40, HVEM, CD3(, and Fc Receptor-associated y chain, and
may include polypeptides of three kinds of intracellular regions of CD28, 4-1BB, and CD3C.
[0024] Polypeptides of respective intracellular regions may be linked via an oligopeptide
linker consisting of 2 to 10 amino acids or via a polypeptide linker. The sequence of the
linker is, for example, a glycine-serine repeating sequence.

[0025] Activation of an immunoresponsive cell means initiation of an immune response
based on intracellular signal transduction or induction of a change of protein expression. For
example, a signal transduction cascade is formed when CD3 chains gather in response to
ligand binding and immunoreceptor tyrosine-based inhibitory motif (ITAMs). Further,
binding of an endogenous TCR or an exogenous CAR to an antigen may induce formation of
an immunological synapse that includes assembly of a lot of molecules, in the vicinity of

receptors (for example, CD4 or CD8, CD3y/6/¢/C, or the like) involved in the binding. Due
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to the assembly of the membrane-associated signaling molecules, the ITAM motif contained
in a CD3 chain is phosphorylated. The phosphorylation, in turn, initiates immunoresponsive
cell activation pathway, and may eventually activate transcriptional factors such as NF-xB
and AP-1. These transcriptional factors trigger, for example, gross gene expression of the T
cell to initiate a T-cell-mediated immune response, thereby increasing the production of 1L-2
for the proliferation of main regulatory T cells and expression of proteins thereof.

[0026] Examples of the cell membrane penetrating region of the CAR include a polypeptide
of a cell membrane penetrating region coming from any of CD8, a-chain or f-chain of a T
cell receptor, CD28, CD3g, CD45, CD4, CD5, CD8, CD9, CD16, CD22, CD33, CD37,
CDo64, CD80, CD86, CD134, CD137, CD154, or GITR. The cell membrane penetrating
region may be, for example, the polypeptide of human CDS8 cell membrane penetrating
region. The cell membrane penetrating region fixes the CAR to the cell membrane of a T
cell.

[0027] The cell membrane penetrating region may include a hinge region having a length of
from 1 to 100 amino acid, more particularly 10 to 70 amino acids, and formed by a freely-
selected oligopeptide or polypeptide. The hinge region is, for example, the hinge region of
human CD8.

[0028] A spacer region consisting of a freely-selected oligopeptide or polypeptide may be
provided between the single chain antibody that recognizes a cell surface antigen of a cancer
cell and the cell membrane penetrating region, or between the cell membrane penetrating
region and the immunoresponsive cell activating signaling region. The length of the spacer
region is, for example, from 1 to 100 amino acids, more particularly from 10 to 50 amino
acids. An example of the spacer region is a glycine-serine repeating sequence.

[0029] The amino acid sequence of the cell surface molecule that specifically recognizes a
cancer antigen is, for example, an amino acid sequence from a mammalian animal, and may
be an amino acid sequence from a human from the viewpoint of reducing rejection upon
administration to a human. The amino acid sequence can be obtained, as desired, by
searching known publications or database such as NCBI
(http://www.ncbi.nlm.nih.gov/guide/). The cell surface molecule that specifically recognizes
a cancer antigen may be a human TCR or a CAR in which the single chain antibody region is
humanized.

[0030] The cell surface molecule that specifically recognizes a cancer antigen may be a cell
surface molecule that indirectly recognize a cancer antigen as long as the recognition of the

cancer antigen is specific. For example, in a case in which a molecule, such as an antibody,
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that specifically recognize a cancer antigen is administered to the subject simultaneously with
or in series with administration of the immunoresponsive cell A according to the present
disclosure, the immunoresponsive cell A according to the present disclosure may specifically
recognize the cancer antigen in an indirect manner by recognizing the molecule such as an
antibody or by recognizing a tag attached as a label to the molecule such as an antibody. In
these cases, in an example in which the immunoresponsive cell A recognizes an antibody, the
cell surface molecule is, for example, CD16, and the tag attached as a label to the molecule
such as an antibody is, for example, FITC.
[0031] <IL-7>

IL-7 is a cytokine of about 25 kDa produced by a stroma cell derived from bone
marrow or the thymus as structural origin. IL-7 causes emission of a signal that promotes,
via an IL-7 receptor, differentiation from hematopoietic stem cells to lymphoid progenitor
cells, to generate T cells, B, cells, and NK cells. The amino acid sequence of the IL-7 is, for
example, an amino acid sequence from a mammalian animal, and may be an amino acid
sequence from a human from the viewpoint of reducing the rejection. The amino acid
sequence can be obtained, as desired, by searching known publications or database such as
NCBI (http://www.ncbi.nlm.nih.gov/guide/).
[0032] <CCL19>

Chemokine (C-C motif) ligand 19 (CCL19) is a cytokine belonging to the CC
chemokine family, and exhibits high expression in the thymus and lymph nodes. The amino
acid sequence of the CCL19 is, for example, an amino acid sequence from a mammalian
animal, and may be an amino acid sequence from a human from the viewpoint of reducing the
rejection. The amino acid sequence can be obtained, as desired, by searching known
publications or database such as NCBI (http://www.ncbi.nlm.nih.gov/guide/).
[0033] <Immunoresponsive Cell A according to the Present Disclosure>

Immunoresponsive cells refer to cells involved in immune responses. Examples of
immunoresponsive cells include lymphocytic cells such as T cells, natural killer cells (NK
cells), and B cells, antigen-presenting cells such as monocytes, macrophages, and dendritic
cells, and granulocytes such as neutrophils, eosinophils, basophils, and mast cells. Examples
of T cells include alpha-beta T cells, gamma-delta T cells, CD8" T cells, CD4" T cells, tumor
infiltrating T cells, memory T cells, naive T cells, and natural killer T (NKT) cells.
[0034] Immunoresponsive cells can be obtained by isolation and purification from body
fluid such as blood or bone marrow aspirate, or from immune cells that infiltrate into a tissue

such as the spleen, the thymus, or lymph nodes, or from immune cells that infiltrate into a
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cancer tissue such as primary tumor, metastatic tumor, or cancerous ascites. It is also
possible to use immunoresponsive cells prepared from pluripotent stem cells such as iPS cells
or ES cells, or from somatic stem cells such as hematopoietic stem cells.

The immunoresponsive cell may be a T cell derived from a mammalian animal such
as a human, a dog, a cat, a pig, or a mouse, and may be a T cell derived from a human.

[0035] The immunoresponsive cell A according to the present disclosure expresses I1L-7,
CCL19, and a cell surface molecule that specifically recognizes a cancer antigen. Here, the
expression, "expresses [L-7, CCL19, and a cell surface molecule that specifically recognizes a
cancer antigen", refers to a situation in which IL-7, CCL19, and a cell surface molecule that
specifically recognizes a cancer antigen are produced by the immunoresponsive cell, so that at
least some of cell surface molecules that specifically recognize a cancer antigen are located on
a cell surface (a cell surface at the outer side of the cell), and so that IL-7 and CCL19 are
secreted to the outside of the cell.

[0036] The immunoresponsive cell A according to the present disclosure can be obtained by
introducing a gene encoding a cell surface molecule that specifically recognizes a cancer
antigen, a gene encoding IL-7, and a gene encoding CCL19 into, for example, an
immunoresponsive cell collected from a living body or an immunoresponsive cell induced
from a pluripotent stem cell such as an iPS cell or an ES cell, or induced from a somatic stem
cell such as a hematopoietic stem cell. The immunoresponsive cell A according to the
present disclosure can alternatively be obtained by collecting an immunoresponsive cell that
inherently expresses a cell surface molecule that specifically recognizes a cancer antigen (for
example a TCR that specifically recognizes a cancer antigen) from a living body, and
introducing a gene encoding IL-7 and a gene encoding CCL19. In the present disclosure, the
expression, "gene encoding XX", and the expression, "nucleic acid encoding XX", are used
interchangeably. In this case, the nucleic acid may be single-stranded or double-stranded,
and may be DNA or RNA. The nucleic acid is preferably double-stranded DNA.

In the case of gene introduction into an immunoresponsive cell collected from a
living body, rejection can be minimized by collecting an immunoresponsive cell of a cancer-
suffering person to be treated with the combination drug A according to the present
disclosure, (i.e., an autologous immunoresponsive cell). However, use of an allogenic
immunoresponsive cell is not excluded. In other words, the immunoresponsive cell A
according to the present disclosure may or may not be an immunoresponsive cell derived
from the subject itself.

[0037] The gene encoding a cell surface molecule that specifically recognizes a cancer
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antigen, the gene encoding IL-7, and the gene encoding CCL19 each may be present in the
genome of the immunoresponsive cell A according to the present disclosure or may be
retained on a vector that is present outside the genome. For example, each gene may be
allowed to be present in the genome from the viewpoint of the stability of gene retaining.

The gene encoding a cell surface molecule that specifically recognizes a cancer antigen, the
gene encoding IL-7, and the gene encoding CCL19 may be present in a gathered arrangement
in the genome, or may be present in an ungathered manner (separately from one another). In
a case in which the cell surface molecule that specifically recognizes a cancer antigen is a
heterodimer, such as a TCR formed of an aff-dimer or yo-dimer, or a heteromultimer, genes
encoding the respective molecules composing the heterodimer or heteromultimer may be
present in a gathered arrangement in the genome, or may be present in an ungathered manner
(separately from one another).

In one embodiment, the gene encoding IL-7 and the gene encoding CCL19 are
exogenous, and both of the genes are integrated into the genome of the immunoresponsive
cell A according to the present disclosure, or the gene encoding IL-7 and the gene encoding
CCL19 are coded together in one vector or separately coded in plural vectors present in the
immunoresponsive cell A according to the present disclosure. Whether or not the respective
genes are present in the cell can easily be confirmed using a known technique such as PCR.
In the present disclosure, the term "exogenous" means that the gene or nucleic acid is not a
gene or nucleic acid that has been inherently present in the cell, but is a gene or nucleic acid
that has been introduced from the outside.

[0038] With respect to TCRs, TCRs such as MART1-specific TCR (Cancer Res.54, 5265-
5268 (1994)), MAGE-A3-specific TCR (Anticancer Res., 20, 1793-1799 (2000)), gp100-
specific TCR (J. Immunol. 170, 2186-2194 (2003)), NY-ESO-1-specific TCR (J. Immunol.,
174, 4415-4423 (2005)), WT1-specific TCR (Blood, 106, 470-476 (2005)), MAGE-A1-
specific TCR (Int. Immunol., 8, 1463-1466 (1996)), P1A-specific TCR (Sarma, S., Y. Guo, Y.
Guilloux, C. Lee, X.-F. Bai, Y. Liu. 1999. Cytotoxic T lymphocytes to an unmutated tumor
antigen P1A: normal development but restrained effector function. J. Exp. Med. 189:811.),
MAGE-A10-specific TCR, AFP-specific TCR, CT-83-specific TCR, KRAS (including a
mutant, i.e., mKRAS)-specific TCR, MAGE-A4-specific TCR, Epha2-specific TCR, BCMA-
specific TCR, 5T4-specific TCR, PRAME-specific TCR, and HA-1-specific TCR, have been
reported, and nucleic acid sequences encoding these TCRs are also reported in the respective
documents. When the cell surface molecule that specifically recognizes a cancer antigen is a

TCR, the base sequence of the TCR-encoding gene may have a sequence identity of, for
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example, 80% or more, more specifically 85% or more, more specifically 90% or more, more
specifically 95% or more, and more specifically 98% or more, with respect to a TCR-
encoding base sequence described in the foregoing documents, as far as the base sequence is
capable of recognition of the target antigen molecule and activation of T cells. In the present
disclosure, the sequence identity of amino acid sequences and the sequence identity of base
sequences can be evaluated, for example, using BLAST (registered trademark, National
Library of Medicine) program with default parameters.

Alternatively, the base sequence of the TCR-encoding gene may be a base sequence
that retains the CDR-encoding base sequences in a TCR-encoding base sequence described in
the foregoing documents, and of which the base sequence in regions other than the CDR-
encoding base sequences has a sequence identity 60% or more, more specifically 70% or
more, more specifically 80% or more, more specifically 90% or more, and more specifically
95% or more, with respect to the base sequence of the corresponding region in the TCR-
encoding base sequence described in the foregoing documents.

[0039] Of course, the base sequence of the TCR varies with the antigen specificity of the
TCR. AT cell expressing a TCR that binds to an antigen of interest may be isolated, and the
base sequence of the TCR may be analyzed. For example, the base sequence of a gene
encoding a TCR that specifically recognizes a specific antigen can be obtained by analyzing
the base sequences encoding the alpha chain and the beta chain as TCR subunits of a
cytotoxic T cell (CTL) induced with the specific antigen, using methods known in the art
(International Publication (WO) No., 2007/032255 and Morgan et al., J. Immunol, 171, 3288
(2003). For analysis of the base sequence of the TCR, the analysis may be performed after
base sequences encoding the respective chains are amplified using a PCR method. A PCR
primer may be, for example, 5'R-primer as a 5'-side primer (5'-gtctaccaggcattcgcttcat-3': SEQ
ID NO: 1), and 3-TRa-C primer (5'-tcagctggaccacagccgcagegt-3": SEQ ID NO: 2) as a 3'-side
primer that is specific to the TCR a-chain C region, 3-TRb-C1 primer (5'-
tcagaaatcctttctettgac-3': SEQ ID NO: 3) specific to TCR B-chain C1 region, or 3-TRbeta-C2
primer (5'-ctagcctetggaatectttetett-3': SEQ ID NO: 4) specific to TCR B-chain C2 region.
However, the PCR primer is not limited thereto. ~An antigen-specific TCR can bind, with a
high binding force, to a target cell presenting the antigen (for example, a peptide). By
suitably selecting the kind of immunoresponsive cell, efficient killing of a target cell
presenting an antigen peptide can be mediated.

[0040] The CAR-encoding base sequence is not particularly limited as long as the base
sequence encodes a polypeptide configuring the CAR. The CAR-encoding base sequence
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includes base sequences encoding polypeptides of a single chain antibody that recognizes a
cell surface antigen of a cancer cell, a cell membrane penetrating region, and a signaling
region that induces T-cell activation.

[0041] The information of base sequences encoding polypeptides of a single chain antibody
against a cell surface antigen of a cancer cell, a cell membrane penetrating region, and an
immunoresponsive cell activating signaling region in the CAR can be obtained, as desired, by
searching known publications or database such as NCBI
(http://www.ncbi.nlm.nih.gov/guide/).

[0042] For example, information of base sequences encoding polypeptides of cell membrane
penetrating regions of CD28, 4-1BB, and CD3( in the immunoresponsive cell activating
signaling region can be obtained, as desired, by searching database such as NCBI. The base
sequence registered with Genbank number NM_006139.2 (update date: May 10, 2014) can be
exemplified for human CD28, the base sequence registered with Genbank number

NM 001561.5 (update date: March 16, 2014) can be exemplified for human 4-1BB, and the
base sequence registered with Genbank number NM_000734.3 (update date: August 12,
2014) can be exemplified for human CD3C.

[0043] The information of a base sequence encoding a polypeptide of a cell membrane
penetrating region of human CD8 can be obtained, as desired, by searching database such as
NCBI, examples of which include a base sequence registered with Genbank Number

NM 001768.6 (update date: May 10, 2014).

[0044] Further, the information of a base sequence encoding a polypeptide of a single chain
antibody can also be obtained based on an amino acid sequence that is obtained by producing
a monoclonal antibody that recognizes the target cell surface antigen, and determining the
amino acid sequence of the monoclonal antibody using a known method such as the Edman
method. Examples of the method used for producing the monoclonal antibody include a
production method using a hybridoma, a production method including transforming a host
with an expression vector that contains an antibody gene, using a genetic engineering
technique, and a production method including immunizing a transgenic animal with a desired
antigen.

[0045] The information of a base sequence encoding IL-7 and a base sequence encoding
CCL19 can be obtained, as desired, by searching known publications or database such as
NCBI (http://www.ncbi.nlm.nih.gov/guide/).

[0046] The base sequence encoding IL-7 can be selected, as appropriate, in accordance with

the type of the immunoresponsive cell A according to the present disclosure. The base
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sequence encoding IL-7 may be a base sequence encoding the amino acid sequence of human
IL-7 (SEQ ID NO: 5), or a base sequence having a sequence identity of, for example, 80% or
more, more specifically 85% or more, more specifically 90% or more, more specifically 95%
or more, and more specifically 98% or more, with respect to the base sequence of SEQ ID
NO: 5, as long as the effect of IL-7 in terms of promoting the cell proliferation rate is exerted.
[0047] The base sequence encoding CCL19 can be selected, as appropriate, in accordance
with the type of the immunoresponsive cell A according to the present disclosure. The base
sequence encoding CCL19 may be a base sequence encoding the amino acid sequence of
human CCL19 (SEQ ID NO: 6), or a base sequence having a sequence identity of, for
example, 80% or more, more specifically 85% or more, more specifically 90% or more, more
specifically 95% or more, and more specifically 98% or more, with respect to the base
sequence of SEQ ID NO: 6, as long as the activity of CCL19 on T-cell migration is exerted.
[0048] In the immunoresponsive cell A according to the present disclosure, the gene
encoding a cell surface molecule that specifically recognizes a cancer antigen, the gene
encoding IL-7, and the gene encoding CCL19 are arranged to be subject to control by an
appropriate promoter.

[0049] The immunoresponsive cell A according to the present disclosure may further
express one or more other immune function regulating factors such as IL-1, IL-2, IL-3, IL-4,
IL-5, IL-6, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, IL-17, IL-18, IL-23,
IL-27, IP-10, CCL1, CCL2, CCL3, CCL4, CCL5, CCL7, CCLS8, CCL11, CCL13, CCL14,
CCLI15, CCL16, CCL17, CCL18, CCL20, CCL21, CCL22, CCL23, CCL24, CCL25, CCL26,
CCL27, CCL28, CXCL1, CXCL2, CXCL3, CXCL4, CXCL4L1, CXCLS5, CXCL6, CXCL7,
CXCL8, CXCL9, CXCL10, CXCL11, CXCL12, CXCL13,CXCL14, CXCL16, CXCL17,
CX3CL1, XCL1, XCL2, CCL3L1, CCL3L3, CCLAL1, CCL4L2, FIt3L, Interferon-gamma,
MIP-1 alpha, GM-CSF, M-CSF, TGF-beta, or TNF-alpha, in addition to IL-7, CCL19, and a
cell surface molecule that specifically recognizes a cancer antigen.

[0050] Examples of methods for the separation of the immunoresponsive cell A according to
the present disclosure include, but are not limited to: density gradient centrifugation;
resetting; coupling to a particle for changing the cell density; magnetic separation using
antibody-coated magnetic beads; affinity chromatography (for example, affinity
chromatography using negative selection); a cytotoxic agent (examples of which include, but
are not limited to, complements and cytotoxins) linked to a monoclonal antibody or used in
combination with a monoclonal antibody; panning using an antibody bound to a solid matrix

such as a plate or a tip; elutriation; selective proliferation due to antigen stimuli; and
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separation utilizing a complex of MHC and an antigen.

[0051] When the immunoresponsive cell inherently expresses a cell surface molecule that
specifically recognizes a cancer antigen, for example, when a T cell expressing a TCR that
specifically recognizes a given cancer antigen is to be isolated, it is not necessary to introduce
a gene encoding a cell surface molecule that specifically recognizes a cancer antigen from the
outside. However, in general, one or more of the gene encoding a cell surface molecule that
specifically recognizes a cancer antigen, the gene encoding IL-7, or the gene encoding CCL19
are introduced from the outside.

[0052] A nucleic acid including a gene encoding a cell surface molecule that specifically
recognizes a cancer antigen, a nucleic acid including a gene encoding IL-7, and a nucleic acid
including a gene encoding CCL19, which are to be introduced into an immunoresponsive cell,
can be prepared based on the information of base sequences encoding the respective
molecules, using known techniques such as a chemical synthesis method or an amplification
method using PCR. Codons in the coding region may be modified so as to optimize the
expression of the gene in the immunoresponsive cell to which a nucleic acid including the
gene is to be introduced.

[0053] The genes to be introduced may be introduced in a state in which the genes are
retained on respectively different vectors, or in a state in which two or more genes are
retained on the same vector. For example, in the case of introducing a gene encoding I1L-7
and a gene encoding CCL19 into an immunoresponsive cell, the gene encoding IL-7 and the
gene encoding CCL19 may be introduced using separate vectors, or both genes may be
introduced while being retained on the same vector.

When a gene encoding a cell surface molecule that specifically recognizes a cancer
antigen, a gene encoding IL-7, and a gene encoding CCL19 are to be introduced into an
immunoresponsive cell,

(1) the introduction may be performed in a state in which the gene encoding a cell
surface molecule that specifically recognizes a cancer antigen, the gene encoding IL-7, and
the gene encoding CCL19 are retained on respectively separate vectors; or

(ii) the introduction may be performed in a state in which the gene encoding a cell
surface molecule that specifically recognizes a cancer antigen and the gene encoding IL-7 are
retained on the same vector, and in which the gene encoding CCL19 is retained on a separate
vector; or

(iii) the introduction may be performed in a state in which the gene encoding a cell

surface molecule that specifically recognizes a cancer antigen and the gene encoding CCL19
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are retained on the same vector, and in which the gene encoding IL-7 is retained on a separate
vector; or
(iv) the introduction may be performed in a state in which the gene encoding IL-7
and the gene encoding CCL19 are retained on the same vector, and in which the gene
encoding a cell surface molecule that specifically recognizes a cancer antigen is retained on a
separate vector; or
(v) the introduction may be performed in a state in which the gene encoding a cell
surface molecule that specifically recognizes a cancer antigen, the gene encoding IL-7, and
the gene encoding CCL19 are retained on the same vector.
[0054] The introduction may be performed in a state in which two or more genes are
retained on the same vector, in consideration of introduction efficiency. In this case, the two
or more genes will be present in a gathered arrangement in the immunoresponsive cell.
[0055] For example, the following vector or a group of vectors may be used.
(a) a vector containing a gene encoding a cell surface molecule that specifically
recognizes a cancer antigen, a gene encoding IL-7, and a gene encoding CCL19;
(b) a group of vectors consisting of the following vector (b-1) and vector (b-2)
(b-1) a vector containing a gene encoding a cell surface molecule that
specifically recognizes a cancer antigen,
(b-2) a vector containing a gene encoding IL-7 and a gene encoding CCL19;
(c) a group of vectors consisting of the following vector (c-1) and vector (c-2)
(c-1) a vector containing a gene encoding a cell surface molecule that
specifically recognizes a cancer antigen and a gene encoding IL-7,
(c-2) a vector containing a gene encoding CCL19;
(d) a group of vectors consisting of the following vector (d-1) and vector (d-2)
(d-1) a vector containing a gene encoding IL-7;
(d-2) a vector containing a gene encoding a cell surface molecule that
specifically recognizes a cancer antigen and a gene encoding CCL19,
(e) a group of vectors consisting of the following vector (e-1), vector (e-2), and
vector (d-3)
(e-1) a vector containing a gene encoding a cell surface molecule that
specifically recognizes a cancer antigen,
(e-2) a vector containing a gene encoding IL-7,
(e-3) a vector containing a gene encoding CCL19.

[0056] Such a group of vectors may be designed such that the genes are contained in a
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redundant manner. For example, a group of vectors consisting of the foregoing (c-1) and (d-
2) may be designed. In this case, both of the vectors include a gene encoding a cell surface
molecule that specifically recognizes a cancer antigen; the genes encoding a cell surface
molecule that specifically recognizes a cancer antigen contained in both vectors may be either
the same as each other or different from each other.

[0057] A gene or genes encoding one or more other immune function regulating factors such
as IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-
16, IL-17, IL-18, IL-23, IL-27, IP-10, CCL1, CCL2, CCL3, CCL4, CCL5, CCL7, CCLS,
CCL11, CCL13, CCL14, CCL15, CCL16, CCL17, CCL18, CCL20, CCL21, CCL22, CCL23,
CCL24, CCL25, CCL26, CCL27, CCL28, CXCL1, CXCL2, CXCL3, CXCL4, CXCLA4LI1,
CXCL5, CXCL6, CXCL7, CXCLS8, CXCL9, CXCL10, CXCL11, CXCL12, CXCL13,
CXCL14, CXCL16, CXCL17, CX3CL1, XCL1, XCL2, CCL3L1, CCL3L3, CCL4L1,
CCLA4L2, FIt3L, Interferon-gamma, MIP-1 alpha, GM-CSF, M-CSF, TGF-beta, or TNF-alpha
may be further incorporated into any of the foregoing vectors, or into a vector other than the
foregoing vectors, and may be introduced into the immunoresponsive cell.

[0058] The method used for introducing a gene-retaining vector into an immunoresponsive
cell is not particularly limited, and examples thereof include known methods such as a virus
infection method, a transposon method, a calcium phosphate method, a lipofection method, a
microinjection method, and an electroporation method. A method involving introduction
using a virus infection method, which is capable of introducing a foreign gene into the
genome, may provide stability of gene retention.

[0059] An example of the virus infection method is a method including transfecting a
packaging cell, such as a GP2-293 cell (manufactured by Takara Bio Inc.), a Plat-GP cell
(manufactured by Cosmo Bio Co., Ltd.), a PG13 cell (ATCC CRL-10686), or PA317 cell
(ATCC CRL-9078) with a vector and a packaging plasmid to generate a recombinant virus,
and infecting an immunoresponsive cell with the recombinant virus. This may be carried out
using a commercial kit such as Retrovirus packaging kit Eco (manufactured by Takara Bio
Inc.). Use of a MSCYV retrovirus expression system or the like enables introduction of a
foreign gene into the genome.

[0060] The integration of the gene encoding IL-7, the gene encoding CCL19, and, if
necessary, the gene encoding a cell surface molecule that specifically recognizes a cancer
antigen, into the genome can also be performed using a known gene editing technique.
Examples of known gene editing techniques include a technique using an endonuclease such

as zinc finger nuclease, TALEN (transcription activator-like effector nuclease), or a CRISPR
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(clustered regulatory interspaced short palindromic repeat)-Cas system. Integration of a
gene encoding another foreign protein, which is optionally introduced, into the genome can be
performed using such methods.
[0061] In the case of integrating any of these genes into the genome of an
immunoresponsive cell, the gene may be integrated, together with an upstream promotor for
regulating the gene, into a non-coding region or the like of the genome in an operable manner
(i.e., to be capable of expression under control of the promotor), or may be integrated, without
a promoter, into the downstream of a promoter that is already present in the genome in an
operable manner. Examples of the promoter that is already present in the genome include a
promoter of TCRa or TCRp.
[0062] When two or more of a gene encoding a cell surface molecule that specifically
recognizes a cancer antigen, a gene encoding IL-7, a gene encoding CCL19, or an optionally
introduced gene encoding an additional foreign protein are present adjacent to each other,
those two or more genes may be expressed under a control exerted by a common promoter.
In a case in which the genes are expressed under a control exerted by a common promoter,
transcription and/or translation may be split by using a 2A peptide, an IRES peptide, or the
like, to enable expression of individual polypeptides.
[0063] In a case in which a vector carrying two or more of a gene encoding a cell surface
molecule that specifically recognizes a cancer antigen, a gene encoding IL-7, or a gene
encoding CCL19 is introduced into an immunoresponsive cell, the alignment order of the two
or more genes in the vector is not particularly limited. For example, in the vector (a)
containing a gene encoding a cell surface molecule that specifically recognizes a cancer
antigen, a gene encoding IL-7, and a gene encoding CCL19, the alignment order of these
three genes is not limited. Specifically, with respect to the order from the upstream (5'-
terminal side) to the downstream (3'-terminal side), the order may be any of the following:

an order in which a gene encoding a cell surface molecule that specifically
recognizes a cancer antigen, a gene encoding IL-7, and a gene encoding CCL19 are arranged
in this order;

an order in which a gene encoding a cell surface molecule that specifically
recognizes a cancer antigen, a gene encoding CCL19, and a gene encoding IL-7 are arranged
in this order;

an order in which a gene encoding IL-7, a gene encoding CCL19, and a gene
encoding a cell surface molecule that specifically recognizes a cancer antigen are arranged in

this order;
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an order in which a gene encoding IL-7, a gene encoding a cell surface molecule that
specifically recognizes a cancer antigen, and a gene encoding CCL19 are arranged in this
order;

an order in which a gene encoding CCL19, a gene encoding a cell surface molecule
that specifically recognizes a cancer antigen, and a gene encoding IL-7 are arranged in this
order; or

an order in which a gene encoding CCL19, a gene encoding IL-7, and a gene
encoding a cell surface molecule that specifically recognizes a cancer antigen are arranged in
this order.
[0064] In the vector (b-2) containing a gene encoding IL-7 and a gene encoding CCL19, the
alignment order of a gene encoding IL-7 and a gene encoding CCL19 is not particularly
limited, and the gene encoding CCL19 may be located either at upstream or downstream of
the gene encoding IL-7.
[0065] In the vector (c-1) containing a gene encoding a cell surface molecule that
specifically recognizes a cancer antigen and a gene encoding IL-7, the alignment order of the
gene encoding a cell surface molecule that specifically recognizes a cancer antigen and the
gene encoding IL-7 is not particularly limited, and the gene encoding IL-7 may be located
either at upstream or downstream of the gene encoding a cell surface molecule that
specifically recognizes a cancer antigen.
[0066] In the vector (d-2) containing a gene encoding a cell surface molecule that
specifically recognizes a cancer antigen and a gene encoding CCL19, the alignment order of
the gene encoding a cell surface molecule that specifically recognizes a cancer antigen and the
gene encoding CCL19 is not particularly limited, and the gene encoding CCL19 may be
located either at upstream or downstream of the gene encoding a cell surface molecule that
specifically recognizes a cancer antigen.
[0067] The gene encoding a cell surface molecule that specifically recognizes a cancer
antigen, the gene encoding IL-7, and the gene encoding CCL19 may be transcribed due to the
action of respectively different promoters, or may be transcribed due to the action of one
promoter, using internal ribozyme entry site (IRES) or a self-cleaving 2A peptide.
[0068] In a case in which plural genes are transcribed due to the action of one promoter, a
base sequence stretching between the respective genes may include a freely-selected base
sequence as long as expression of individual genes is possible. The base sequence stretching
between the respective genes may include a base sequence encoding a self-cleaving peptide

(2A peptide) or an IRES-encoding base sequence, or may include a base sequence encoding a
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2A peptide.  Efficient expression of respective genes is enabled by linking plural genes with
such a base sequence. The intergenic base sequence, which may include a base sequence
encoding a self-cleaving peptide (2A peptide) or IRES, may be a base sequence stretching
between a gene encoding IL-7 and a gene encoding CCL19, or a base sequence stretching
between a gene encoding a cell surface molecule that specifically recognizes a cancer antigen
and a gene encoding IL-7, or a base sequence stretching between a gene encoding a cell
surface molecule that specifically recognizes a cancer antigen and a gene encoding CCL19, or
a base sequence stretching between a gene encoding an alpha chain and a gene encoding a
beta chain in an alpha-beta TCR, or a base sequence stretching between a gene encoding a
gamma chain and a gene encoding a delta chain in a gamma-delta TCR. That is, these
intergenic regions each may include a base sequence encoding a self-cleaving peptide (2A
peptide) or IRES, if desired.

[0069] A 2A peptide is a self-cleaving peptide from a virus. In the case of an amino acid
sequence represented by SEQ ID NO: 7, the peptide has a feature such that the bond between
G and P (at a position that is one base distant from the C terminal) in the amino acid sequence
is cleaved in the endoplasmic reticulum (Szymczak et al., Expert Opin. Biol. Ther. 5(5):627-
638 (2005)). Thus, the nucleic acids located before and after the 2A peptide will be
independently expressed in the cell.

[0070] The 2A peptide may be a 2A peptide from picornavirus, rotavirus, an insect virus,
aphthovirus, or Trypanosoma virus, or a 2A peptide (F2A) from picornavirus indicated in
SEQ ID NO: 8.

[0071] The vector used for introducing a gene into an immunoresponsive cell may be linear
or circular, and may be a non-virus vector such as a plasmid, a virus vector, or a transposon
vector. The vector used for introducing a gene into the immunoresponsive cell may include
one or more of a regulatory sequence such as a promoter or a terminator, or a selection marker
sequence such as a drug-resistant gene or a reporter gene. Expression of the gene may
utilize a promoter contained in the vector even after the gene has been introduced into the
immunoresponsive cell. For example, by disposing one or more of the gene encoding a cell
surface molecule that specifically recognizes a cancer antigen, the gene encoding IL-7, or the
gene encoding CCL19 at the downstream of a promoter sequence in the vector in an operable
manner, the genes can efficiently be transcribed.

[0072] Examples of the promoter include promoters from viruses such as a LTR promoter of
a retrovirus, the SV40 early promoter, the cytomegalovirus promoter, and the thymidine

kinase promoter of the herpes simplex virus, and promoters from mammals such as the
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phosphoglycerate kinase (PGK) promoter, the Xist promoter, the B-actin promoter, the RNA
polymerase II promoter, and the polypeptide chain elongation factor gene promoter. It is
also possible to use a tetracycline-responsive promoter induced by tetracycline, a Mx1
promoter induced by interferon, or the like. By using a promoter that is induced by a
specific substance, the expression of a gene subject to transcription regulation by the promoter
(for example, one or more of a gene encoding a cell surface molecule that specifically
recognizes a cancer antigen, a gene encoding IL-7, or a gene encoding CCL19) can be
regulated in accordance with the course of treatment of the cancer.

[0073] Examples of the virus vector include a retrovirus vector, a lentivirus vector, an
adenovirus vector, and an adeno-associated virus vector. Examples of the retrovirus vector
include a pMSGYV vector (Tamada K. et al., Clin. Cancer Res. 18:6436-6445 (2002)) and
pMSCYV vector (manufactured by Takara Bio Inc.). Use of a retrovirus vector enables the
introduced gene to be stably expressed for a long time since the introduced gene is integrated
into the genome of a host cell.

[0074] The expression of the cell surface molecule that specifically recognizes a cancer
antigen IL-7, and CCL19 in the immunoresponsive cell can be determined, for example, by
flow cytometry, ELISA, or Western Blotting. Introduction of genes encoding these
molecules can be confirmed by checking for the expression products as described above, or
by using, for example, Northern Blotting, Southern Blotting, or PCR such as RT-PCR.

When the vector used for gene introduction includes a marker gene, the introduction of the
gene can be confirmed by checking for the expression of the marker gene inserted in the
expression vector.

[0075] The immunoresponsive cell A according to the present disclosure may further
express a suicide gene, such as herpes simplex virus thymidine kinase (HSV-TK) or inducible
caspace 9, so as to enable apoptosis induction. The genes of these enzymes can be
introduced into the immunoresponsive cell (for example, into the genome of the
immunoresponsive cell) according to a method such as those described above. For example,
a nucleic acid encoding a suicide gene may be incorporated into a vector retaining at least one
of a gene encoding a cell surface molecule that specifically recognizes a cancer antigen, a
gene encoding IL-7, or a gene encoding CCL19, or into a separate vector from the foregoing
vector, and introduced into the immunoresponsive cell.

[0076] A suicide gene means a gene having a function such that, when the gene is
expressed, the gene directly or secondarily induces a substance having a cytotoxic activity,

and causes the cell that has expressed the suicide gene to die. When a nucleic acid encoding
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a suicide gene is allowed to be included in the immunoresponsive cell, an agent that activates
the function of the suicide gene can be administered in accordance with the course of
treatment of the cancer (for example, administered when the tumor has disappeared), and
immunoresponsive cells A according to the present disclosure that are present in the living
body can be reduced or eliminated.
[0077] Examples of the suicide gene include a gene encoding herpes simplex virus
thymidine kinase (HSV-TK) or inducible caspace 9 described in the following documents,
and the agent that activates the function of the suicide gene is, for example, ganciclovir for
HSV-TK, or AP1903, which is a dimerization-inducing compound (chemical induction of
dimerization (CID)), for inducible caspace 9 (see, Cooper L. J, et. al., Cytotherapy, 2006;
8(2): 105-17, Jensen M. C. et. al., Biol Blood Marrow Transplant, 2010 Sep; 16(9): 1245-56,
Jones B. S. Front Pharmacol. 2014 Nov 27; 5: 254., Minagawa K., Pharmaceuticals (Basel)
2015 May 8; 8(2): 230-49, Bole-Richard E., Front Pharmacol. 2015 Aug 25; 6: 174).
[0078] <Immunosuppression Inhibitor>

An immunosuppression inhibitor refers to a substance that cancels or reduces
suppression of activation of immunoresponsive cells. Suppression of activation of
immunoresponsive cells occurs due to, for example: suppression of association of a cytotoxic
T cell or helper T cell with a dendrite cell caused by binding of a regulatory T cell (Treg) to a
dendrite cell,; suppression of activation of a cytotoxic T cell, a helper T cell, or the like
caused by secretion of a suppressive cytokine such as TGF-f or IL-10 or a cytotoxic
substance such as perforin or granzyme from a Treg; or suppression of activation of cytotokic
T cells caused by an immune checkpoint performed by, for example, an interaction between
PD-1 and PD-LI1 or an interaction between CTLA-4 and CD80/CD86. The
immunosuppression inhibitor is a substance that cancels the suppression of activation of
immunoresponsive cells, such as those described above, and thereby enables activation of the
immunoresponsive cell.
[0079] Examples of the immunosuppression inhibitor include an immune checkpoint
inhibitor, a molecular target drug that inhibits infiltration, survival, or function of an
immunosuppressive cell such as Treg or a myeloid-derived suppressor cell (MDSC), a CCR4
inhibitor, an indoleamine-2,3-dioxygenase (IDO) inhibitor, a prostaglandin E2 [PGE2]
inhibitor, and a cytotoxic anticancer agent. The immunosuppression inhibitor may be an
antibody as far as the antibody has the foregoing function, and may be, for example, an IgG
monoclonal antibody or an antibody fragment.

The immune checkpoint inhibitor is typically a substance that cancels or relaxes an

27



immunosuppressive mechanism that works via an immune checkpoint molecule that is
expressed on a surface of a T cell. The immune checkpoint inhibitor can reduce a
suppressive reaction on an immune response, for example, by binding to an immune
checkpoint molecule (for example, PD-1, CTLA-4, BTLA, TIM-3, TIGIT, or LAG-3) or a
ligand of an immune checkpoint molecule (for example, PD-L1, PD-L2, CD80/CD86, or
Siglec-15), to inhibit initiation of signal transduction from the immune checkpoint molecule
triggered by the ligand.

The molecular target drug that inhibits infiltration, survival, or function of an
immunosuppressive cell such as Treg or a MDSC can relax immunosuppression in a cancer
microenvironment, for example, by inhibiting a tyrosine kinase and thereby reducing Tregs
infiltrating into the cancer tissue.

The CCR4 inhibitor can relax immunosuppression in a cancer microenvironment by
inhibiting the function of chemokine receptor CCR4 in terms of bringing together Tregs.

The IDO inhibitor can reduce kynurenine-induced Treg activation by inhibiting the
enzymatic activity of IDO, or inhibiting expression of IDO, and thereby reducing production
of kynurenine.

The PGE2 inhibitor can relax immunosuppression in a cancer microenvironment by
suppressing an increase in Treg immunosuppressive action caused by binding of PGE2 to a
prostaglandin EP4 receptor present on the Treg surface.

The cytotoxic anticancer agent can reduce suppression of an immune response, by
decreasing the number of immunosuppressive cells such as Tregs.

[0080] Examples of the immune checkpoint inhibitor include a PD-1 inhibitor, a PD-L1
inhibitor, a CTLA-4 inhibitor, a CD47 inhibitor, a SIRPa inhibitor, a BTLA inhibitor, a TIM-
3 inhibitor, a TIGIT inhibitor, a LAG-3 inhibitor, a Siglec-15 inhibitor, and a galectin-9
inhibitor. Examples of the molecular target drug that inhibits infiltration, survival, or
function of an immunosuppressive cell such as Treg or a MDSC include sorafenib and
sunitinib. Examples of the CCR4 inhibitor include an anti-CCR4 antibody (for example,
Mogamulizumab). Examples of the IDO inhibitor include epacadostat. Examples of the
prostaglandin E2 [PGE2] inhibitor include aspirin. Examples of the cytotoxic anticancer
agent include cyclophosphamide and gemcitabine.

[0081] The immunosuppression inhibitor may include at least one selected from the group
consisting of a PD-1 inhibitor, a PD-L1 inhibitor, a PD-L2 inhibitor, a CTLA-4 inhibitor, a
BTLA (B- and T-lymphocyte attenuator) inhibitor, a TIM-3 (T-cell immunoglobulin and

mucin domain 3) inhibitor, a TIGIT (T-cell immunoreceptor with Ig and ITIM domains)
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inhibitor, a LAG-3 (Lymphocyte Activation Gene-3) inhibitor, and a Siglec-15 inhibitor.
[0082] The immunosuppression inhibitor in the combination drug A according to the present
disclosure may be an immune checkpoint inhibitor, more specifically a PD-1 inhibitor or a
PD-L1 inhibitor, and still more specifically an anti-PD-1 antibody or an anti-PD-L1 antibody.
Examples of the anti-PD-1 antibody include Nivolumab, Pembrolizumab, Toripalimab,
Cemiplimab-rwlc, and Sintilima. Examples of the anti-PD-L1 antibody include
Atezolizumab, Durvalumab, and Avelumab. Examples of an anti-CTLA-4 antibody include
Ipilimumab. Further examples include an antibody to CD47 and an antibody to SIRPa.
[0083] In the combination drug A according to the present disclosure, it is conceivable that
expression of IL-7 and CCL19 in addition to a cell surface molecule that specifically
recognizes a cancer antigen performed by the action of the immunoresponsive cell A
according to the present disclosure, and further inclusion of an immunosuppression inhibitor
not only exerts a cancer suppression effect due to the cell surface molecule that specifically
recognizes a cancer antigen, but also produces an effect with respect to reduction of
immunosuppression in a cancer microenvironment based on the combination of IL-7, CCL19,
and the immunosuppression inhibitor, and, further, with respect to induction of endogenous
cytotoxic T cells and the like to the vicinity of cancer cells and activation of the endogenous
cytotoxic T cells and the like. For this reason, the combination drug A according to the
present disclosure produces an improved therapeutic effect against cancer that cannot be
obtained in the case of administration of the immunoresponsive cell A according to the
present disclosure alone without administration of the immunosuppression inhibitor, or in the
case of co-administration of the immunosuppression inhibitor and an immunoresponsive cell
that expresses a cell surface molecule that specifically recognizes a cancer antigen but does
not express IL-7 or CCL19.

[0084] The therapeutic effect against cancer can be evaluated, for example, by a decrease in
the number of tumor cells, a decrease in tumor size, disappearance of tumor, or a decrease in
tumor burden in a subject that is, for example, a mammalian animal such as a human.

[0085] Since the immunosuppression inhibitor activates the action of immunoresponsive
cells in general in an immunosuppressive microenvironment around a cancer, the
immunosuppression inhibitor improves cancer cell attacking activity of endogenous
immunoresponsive cells as well as of the immunoresponsive cell A according to the present
disclosure. Therefore, when the immunosuppression inhibitor is, for example, an immune
checkpoint inhibitor targeted to a specific molecule, it is not necessary for the

immunoresponsive cell A according to the present disclosure to express the target molecule
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on the cell surface thereof; the immunoresponsive cell A according to the present disclosure
may or may not express the target molecule.

[0086] In the present disclosure, the term "antibody" refers not only to a complete antibody
molecule, but may also refer to a fragment of an antibody molecule that retains the ability to
bind to the antigen. Such an antibody fragment is also known in the art, and generally used
in vitro as well as in vivo. Therefore, as used herein, the term "antibody" refers to a concept
that encompasses not only a complete immunoglobulin molecule, but also F(ab')2 and Fab,
which are known functional fragments of antibodies. In the present disclosure, the scope of
the antibody encompasses a complete natural antibody, a bispecific antibody, a chimeric
antibody, Fab, Fab', a single chain antibody (scFv), a fused polypeptide, and a
nonconventional antibody.

[0087] In the present disclosure, a single chain antibody (scFv) is a fusion protein of a heavy
chain (VH) variable region and a light chain (VL) variable region of immunoglobulin that are
covalently bonded to form a VH::VL heterodimer. The heavy chain (VH) and the light
chain (VL) are directly bonded, or the N terminal of VH and the C terminal of VL are bonded
via a peptide linker, or the C terminal of VH and the N terminal of VL are bonded via a
peptide linker. The length of the peptide linker is, for example, 10 amino acids, 15 amino
acids, 20 amino acids, or 25 amino acids. The peptide linker is usually rich in glycine,
which contributes to flexibility, and serine or threonine, which contribute to solubility. Even
though a constant region is removed and a peptide linker is incorporated, the scFv protein still
has the antigen binding specificity that the original immunoglobulin had. As described in
Huston et al., (Proc. Nat. Acad. Sci. USA, 85:5879-5883, 1988), a scFv can be expressed from
a nucleic acid that includes a VH-encoding sequence and a VL-encoding sequence. With
respect to scFv, U.S. Patent Nos. 5,091,513, 5,132,405, and 4,956,778, and U.S. Patent
Application Publication Nos. 2005/0196754 and 2005/0196754, can also be referenced.
[0088] An antibody for use as an immune checkpoint inhibitor may be an IgG monoclonal
antibody, a Fab fragment, a scFv, or another antibody or antibody fragment as long as the
antibody or antibody fragment has the required antigen binding property. The scFv can be
obtained, for example, by a method including preparing a mouse hybridoma clone and then
converting the complete IgG (or IgM) to a scFv, a method including preparing an immunized
phage display scFv, and then screening the library, using the antigen, or a method including
directly obtaining a scFv by screening a ready-made scFv phage display library, using the
antigen.

[0089] An antibody obtained from an animal (for example, a mouse) other than a human
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may raise an immune response upon administration to a human. In consideration of this,
such an antibody may be used after being modified to a chimeric antibody prepared by
replacing a gene of a non-variable part of the antibody by a human antibody gene by
recombination, or to a humanized antibody prepared by replacing a part other than
complementary determining regions (CDRs) by a human antibody gene by recombination.
Further, a completely humanized antibody may be obtained using a phage display or a
genetically modified mouse that produces a human antibody, rather than making a mouse or
the like produce an antibody.

[0090] <Administration Composition>

In the combination drug A according to the present disclosure, an administration
composition that includes the immunoresponsive cell A according to the present disclosure
(hereinafter also referred to as a "first administration composition") may further include a
pharmaceutically acceptable additive, and examples of the additive include physiological
saline, buffered saline, cell culture medium, dextrose, water for injection, glycerol, ethanol,
and combinations thereof, a stabilizer, a solubilizer, a surfactant, a buffering agent, a
preservative, an isotonization agent, a filler, and a lubricant.

[0091] In the combination drug A according to the present disclosure, an administration
composition that includes the immunosuppression inhibitor (hereinafter also referred to as a
"second administration composition") may further include a pharmaceutically acceptable
additive, and examples of the additive include physiological saline, buffered saline, cell
culture medium, dextrose, water for injection, glycerol, ethanol, and combinations thereof, a
stabilizer, a solubilizer, a surfactant, a buffering agent, a preservative, an isotonization agent,
a filler, and a lubricant.

The second administration composition may be the same composition as the first
administration composition, in which case one administration composition includes both of
the immunoresponsive cell A according to the present disclosure and the immunosuppression
inhibitor.

When the second administration composition is a composition that is separate from
the first administration composition, the first administration composition and the second
administration composition may be administered together, or may be administered at different
times (different points in time), as described above. In other words, the immunoresponsive
cell A according to the present disclosure and the immunosuppression inhibitor may be
administered together, or may be separately administered at different times.

[0092] The amount of the immunoresponsive cells A according to the present disclosure
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contained in the first administration composition may be adjusted, as appropriate, in
accordance with, for example, the type, position, or severity of the cancer, or the age, body
weight, or condition of the subject to be treated. The amount of the immunoresponsive cells
A according to the present disclosure contained in the first administration composition is, for
example, from 1x10* to 1x10'" cells, more specifically from 1x10° to 1x10'° cells, and still
more specifically from 1x10° to 1x10° cells, per one administration. Further the amount of
the immunoresponsive cells A according to the present disclosure may be small, such as less
than 1x10° cells, for example, from 1x10° to 5x10° cells, and more specifically from 1.5x10°
to 4x10° cells, per one administration.

As described above, a cancer that is difficult to treat in the case of using the
immunoresponsive cells A according to the present disclosure alone, or in the case of using
the immunosuppression inhibitor alone, may be treated using the combination drug A
according to the present disclosure. Therefore, the amount of the immunoresponsive cells A
according to the present disclosure contained in the first administration composition may be
so small an amount at which solo use of the same amount (same cell number) of
immunoresponsive cells A according to the present disclosure would not exert an anticancer
effect. The lower limit of the amount of the immunoresponsive cells A is not particularly
limited as long as the amount of the immunoresponsive cells A is capable of exerting an
anticancer effect based on a synergistic effect with the immunosuppression inhibitor.

[0093] The first administration composition may be administered at a frequency of four
times daily, three times daily, twice daily, once daily, once per every other days, once in
every third days, once in every fourth day, once in every fifth day, once in every sixth day,
once weekly, once in every eighth day, once in every ninth day, once in every tenth day, twice
weekly, once monthly, or twice monthly. Further, the number of administrations may be
from, for example, 1 to 10 in total, specifically, 1, 2, 3,4, 5,6, 7, 8,9, or 10 in total.
Administration for more than 10 times is also permissible.

[0094] The amount of the immunosuppression inhibitor contained in the second
administration composition may be adjusted, as appropriate, in accordance with, for example,
the type, position, or severity of the cancer, or the age, body weight, or condition of the
subject to be treated. The dose of the immunosuppression inhibitor is, for example, from 0.1
to 500mg/kg, more specifically from 0.5 to 250mg/kg, and more specifically from 1 to
100mg/kg, per one administration.

[0095] The second administration composition may be administered at a frequency of four

times daily, three times daily, twice daily, once daily, once per every other days, once in
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every third days, once in every fourth day, once in every fifth day, once in every sixth day,
once weekly, once in every eighth day, once in every ninth day, once in every tenth day, twice
weekly, once monthly, or twice monthly. Further, the number of administrations may be, for
example, from 1 to 30 in total, specifically, 1, 2, 3,4,5,6,7, 8,9, 10, or 11 to 30 in total.
Administration for more than 30 times is also permissible.
[0096] The relationship between the timing of administration of the first administration
composition and the timing of administration of the second administration composition is not
particularly limited. Administration of the first administration composition may be started
first, or administration of the second administration composition may be started first, or
administration of the first administration composition and administration of the second
administration composition may be started at the same time. There is not particular
limitation on the relationship between the numbers or frequency of administrations of the
respective administration compositions.
[0097] The first administration composition and the second administration composition may
be the same composition, in which case a pharmaceutical composition that includes both of
the immunoresponsive cell A according to the present disclosure and the immunosuppression
inhibitor (a compound drug) is provided. When the first administration composition and the
second administration composition in the combination drug A according to the present
disclosure are different compositions, the first administration composition and the second
administration composition may be administered at the same time, or may be administered at
different times (i.e., with an interval). From the viewpoint of effectively obtaining the
synergistic effect of the immunoresponsive cell A according to the present disclosure and the
immunosuppression inhibitor, the interval between the timing of administration of the first
administration composition and the timing of administration of the second administration
composition (the interval between the timing of administration of one of the administration
compositions and the timing of administration of the other administration composition which
timing is temporally closest to the foregoing timing) may be 3 months or less, 2 months or
less, 1 month or less, or 2 weeks or less. The interval may be 1 week or less, or 3 days or
less. Since the immunoresponsive cell A according to the present disclosure is maintained
for a long time in a living body, as demonstrated in the later-described Examples, the interval
needs not be overly short.

In the combination drug A according to the present disclosure, the
immunoresponsive cell A according to the present disclosure and the immunosuppression

inhibitor may be administered at independent points in time (for example, at different times),
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as described above. Further, in the present disclosure, the meaning of the term "co-
administration" and the term "combined use" is intended to encompass a case in which plural
agents are included in the same composition and administered, a case in which plural agents
are included in separate compositions but administered at the same time, and a case in which
plural agents are included in separate compositions and administered at different times.
[0098] As described above, the combination drug A according to the present disclosure
exerts a surprisingly improved therapeutic effect against cancer, due to a synergistic effect
exerted by the combination of factors of secreted IL-7 and CCL19, the immunoresponsive cell
expressing a cell surface molecule that specifically recognizes a cancer antigen, and the
immunosuppression inhibitor.

[0099] The first administration composition can be administered to a subject in need of
treatment of a cancer, using a method known to those skilled in the art, and may be
administered, for example, by oral administration, topical infusion or injection (including
catheter infusion), systemic infusion or injection, intravenous infusion or injection, or
parenteral administration (for example, transdermal administration or transmucosal
administration, more specifically, nasal, ophthalmic, sublingual, by a suppository, by a patch,
or the like). The first administration composition may be formulated into a form (solution,
suspension liquid, or emulsion liquid) capable of infusion or injection of a unit dose, from the
viewpoint of handleability. More specific examples of administration methods include
intravenous injection, intratumor injection, intradermal injection, subcutaneous injection,
intramuscular injection, intraperitoneal injection, intra-arterial injection, intramedullary
injection, intracardiac injection, intra-articular injection, intrasynovial injection, intracranial
injection, intrathecal injection, and subarchnoidal injection (injection to cerebrospinal fluid).
[0100] The second administration composition may be administered to a subject in need of
treatment of a cancer, using a method known to those skilled in the art, and may be
administered, for example, by topical infusion or injection (including catheter infusion),
systemic infusion or injection, intravenous infusion or injection, or parenteral administration
(for example, transdermal administration or transmucosal administration, more specifically,
nasal, ophthalmic, sublingual, by a suppository, by a patch, or the like). The second
administration composition may be formulated into a form (solution, suspension liquid, or
emulsion liquid) capable of infusion or injection of a unit dose, from the viewpoint of
handleability. More specific examples of administration methods include intravenous
injection, intratumor injection, intradermal injection, subcutaneous injection, intramuscular

injection, intraperitoneal injection, intra-arterial injection, intramedullary injection,
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intracardiac injection, intra-articular injection, intrasynovial injection, intracranial injection,
intrathecal injection, and subarchnoidal injection (injection to cerebrospinal fluid).

[0101] After an immunoresponsive cell or precursor cell thereof as a starting point is
obtained from a patient, who is the subject of treatment, and requisite genes for converting the
cell into the immunoresponsive cell A according to the present disclosure are introduced
thereto, the immunoresponsive cell A according to the present disclosure may be administered
to the same patient (autologous administration) or to a different patient (allogenic
administration). Alternatively, the immunoresponsive cell or precursor cell thereof as a
starting point may be prepared from a pluripotent stem cell such as an iPS cell or an ES cell,
or from somatic stem cell such as a hematopoietic stem cell.

[0102] The first administration composition and the second administration composition may
be administered in the form of a sterile liquid preparation, which may be buffered to a
prescribed pH, such as an isotonic aqueous solution, a suspension liquid, an emulsion liquid, a
dispersion liquid, or a viscous composition. The liquid preparation may be a liquid
preparation for injection. The liquid preparation may be in the form of a viscous
composition having a viscosity within an appropriate viscosity range so as to elongate the
duration of contact with a specified tissue. The liquid preparation may include a solvent or a
dispersion medium selected from, for example, water, physiological saline, phosphate-
buffered saline, a polyol (for example, glycerol, propylene glycol, or liquid polyethylene
glycol), or a combination thereof.

[0103] The liquid preparation may be prepared by adding the immunoresponsive cell A
according to the present disclosure and/or the immunosuppression inhibitor to an appropriate
amount of an appropriate solvent, together with various amounts of other components. The
liquid preparation may include a suitable carrier, diluent, or excipient. The liquid
preparation may be lyophilized. The liquid preparation may further include various
auxiliary agents, depending on the desired administration route, and examples of the auxiliary
agents include moisturizing agents, dispersants or emulsifiers (for example, methyl cellulose),
pH buffering agents, gelling agents or viscosity enhancing agents, preservatives, flavoring
agents, and coloring agents. In regard to components that may be included in the liquid
preparation, "REMINGTON'S PHARMACEUTICAL SCIENCE", 17th edition (1985) may
be referenced.

[0104] The liquid preparation may further include various additives that enhance the
stability and sterility of the liquid preparation, examples of which include antimicrobial

preservatives, antioxidants, chelating agents, and buffering agents. Various antibacterial
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agents and antifungal agents, such as parabens, chlorobutanol, phenol, and sorbic acid, may
be used in order to prevent actions of microorganisms. Vehicles, diluents, and additives for
use in the liquid preparation should have compatibility with the immunoresponsive cell A
according to the present disclosure and/or immunosuppression inhibitor contained in the
liquid preparation.

[0105] The liquid preparation may be isotonic with blood. The isotonicity can be achieved
by allowing the liquid preparation to include sodium chloride or another pharmaceutically
acceptable osmolarity regulating substance (for example, dextrose, boric acid, sodium tartrate,
propylene glycol, or another inorganic or organic solute).

[0106] The combination drug A according to the present disclosure may further include
another anticancer agent, in addition to the immunoresponsive cell A according to the present
disclosure and the immunosuppression inhibitor. Examples of the other anticancer agent
include alkylating agents such as bendamustin, ifosfamide, and dacarbazine, antimetabolites
such as pentostatin, fludarabin, cladribin, methotrexate, 5-fluorouracil, 6-mercaptopurine, and
enocitabine, molecular target drugs such as rituximab, cetuximab, and trastuzumab, kinase
inhibitors such as imatinib, gefitinib, erlotinib, afatinib, dasatinib, sunitinib, and trametinib,
proteasome inhibitors such as bortezomib, calcineurin inhibitors such as cyclosporine and
tacrolimus, anticancer antibiotics such as idarubicin, doxorubicin, and mitomycin C, plant
alkaloids such as irinotecan and etoposide, platinum-containing drugs such as cisplatin,
oxaliplatin, and carboplatin, hormone therapy agents such as tamoxifen and bicalutamide, and
immune control agents such as interferon. The other anticancer agent may include at least
one of an alkylating agent or an antimetabolite.

[0107] <Treatment of Cancer Using Combination Drug A according to the Present
Disclosure>

In the case of using the combination drug A according to the present disclosure in
treatment of a cancer, the subject to be treated may be, for example, any mammalian animal.
The subject to be treated is, for example, a primate animal, and can more specifically be a
human. The subject to be treated may alternatively be a pet animal or a farm animal,
examples of which include a dog, a cat, a pig, cattle, a horse, a sheep, and a goat.

The cancer to be treated may be either a solid cancer or a blood cancer, and examples
thereof include: cancers such as adenocarcinoma, squamous cell carcinoma, adenosquamous
carcinoma, undifferentiated carcinoma, large cell carcinoma, small cell carcinoma, skin
cancer, breast cancer, prostate cancer, bladder cancer, vaginal cancer, cervical cancer, uterine

cancer, liver cancer, renal cancer, pancreatic cancer, spleen cancer, lung cancer, tracheal
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cancer, bronchial carcinoma, colon cancer, small intestine cancer, gastric cancer, esophageal
cancer, gallbladder cancer, testicular cancer, and ovarian cancer; cancers of a bone tissue, a
cartilage tissue, an adipose tissue, a muscle tissue, a vascular tissue, and a hematopoietic
tissue; sarcomas such as chondrosarcoma, Ewing's sarcoma, malignant vascular endothelial
sarcoma, malignant schwannoma, osteosarcoma, and soft tissue sarcoma; blastomas such as
hepatoblastoma, medulloblastoma, nephroblastoma, neuroblastoma, pancreatoblastoma,
pleuropulmonary blastoma, and retinoblastoma; germ cell tumor; lymphoma; and leukemia.

Since the combination drug A according to the present disclosure is capable of
reducing immunosuppression in a cancer microenvironment, the cancer to be treated is not
limited to a hemocyte cancer, and the combination drug A also exerts a therapeutic effect
against a solid cancer. Therefore, the combination drug A exerts a high efficacy even
against a solid cancer, which was difficult to treat by conventional methods.
[0108] In a situation in which the presence of cancer cells in a subject is suspected, the
combination drug A according to the present disclosure may be prophylactically administered
to the subject before a definitive diagnosis of cancer is made. In the present disclosure, such
a mode of use is also included in the concept of use in treatment of a cancer.
[0109] <Method of Treating Cancer in Subject>

According to an aspect of the present disclosure, a method of treating a cancer in a
subject that includes administering, in combination:

(a) an immunoresponsive cell expressing IL-7, CCL19, and a cell surface molecule
that specifically recognizes a cancer antigen, and

(b) an immunosuppression inhibitor,

is provided (hereinafter also referred to as the "cancer treatment method A according
to the present disclosure").
[0110] The immunoresponsive cell in the cancer treatment method A according to the
present disclosure is the immunoresponsive cell A according to the present disclosure, and the
above-described explanation regarding the immunoresponsive cell A according to the present
disclosure applies, as it is, to detailed configuration and examples of the immunoresponsive
cell in the cancer treatment method A according to the present disclosure.  Also, the above-
described explanation regarding the immunosuppression inhibitor in the combination drug A
according to the present disclosure applies, as it is, to detailed configuration and examples of
the immunosuppression inhibitor in the cancer treatment method A according to the present
disclosure.

[0111] In addition, the explanation regarding the combination drug A according to the
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present disclosure applies, as it is, to the specifics of the treatment method in the cancer
treatment method A according to the present disclosure, such as the subject, cancer type, dose,
and administration schedule. For example, the (a) immunoresponsive cell and the (b)
immunosuppression inhibitor may be administered at the same time, or administered at
different times. The (a) immunoresponsive cell and the immunosuppression inhibitor (b)
each may be administered in a therapeutically effective amount.

Due to a synergistic effect exerted by the combination of factors of the
immunosuppression inhibitor and the immunoresponsive cell expressing IL-7, CCL19, and a
cell surface molecule that specifically recognizes a cancer antigen, the cancer treatment
method A according to the present disclosure produces a surprisingly improved therapeutic
effect against cancer.

[0112] Further, according to the present disclosure, use of (a) an immunoresponsive cell
expressing IL-7, CCL19, and a cell surface molecule that specifically recognizes a cancer
antigen, and (b) an immunosuppression inhibitor in the manufacture of a drug for treating a
cancer is provided. Also in this use, the explanation regarding the combination drug A
according to the present disclosure applies, as it is, to the specifics of the immunoresponsive
cell, the immunosuppression inhibitor, the administration compositions, the cancer treatment,
and the like.

[0113] In addition, a drug for combined use with an immunosuppression inhibitor in
treatment of a cancer in a subject is provided according to the present disclosure, the drug
including an immunoresponsive cell expressing IL-7, CCL19, and a cell surface molecule that
specifically recognizes a cancer antigen. The drug including the immunoresponsive cell A
according to the present disclosure produces a synergistic effect and provides a surprising
improved therapeutic effect against cancer when used in combination with an
immunosuppression inhibitor. The above-described explanation regarding the combination
drug A according to the present disclosure applies, as it is, to the specifics of the
immunoresponsive cell, the immunosuppression inhibitor, the administration compositions,
the cancer treatment, and the like. Further, an immunoresponsive cell for combined use with
an immunosuppression inhibitor in treatment of a cancer in a subject is provided, the
immunoresponsive cell expressing IL-7, CCL19, and a cell surface molecule that specifically
recognizes a cancer antigen.

[0114] According to the present disclosure, a drug including an immunosuppression
inhibitor for combined use with an immunoresponsive cell expressing IL-7, CCL19, and a cell

surface molecule that specifically recognizes a cancer antigen, in treatment of a cancer in a
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subject is also provided. The drug including an immunosuppression inhibitor produces a
synergistic effect and provides a surprising improved therapeutic effect against cancer when
used in combination with the immunoresponsive cell A according to the present disclosure.
The above-described explanation regarding the combination drug A according to the present
disclosure applies, as it is, to the specifics of the immunoresponsive cell, the
immunosuppression inhibitor, the administration compositions, the cancer treatment, and the
like. An immunosuppression inhibitor for combined use with an immunoresponsive cell
expressing IL-7, CCL19, and a cell surface molecule that specifically recognizes a cancer
antigen in treatment of a cancer in a subject is also provided.

[0115] According to the present disclosure, a drug which includes an immunoresponsive cell
expressing IL-7, CCL19, and a cell surface molecule that specifically recognizes a cancer
antigen, and which drug is contained in a container carrying an indication of instruction for
combined use with an immunosuppression inhibitor, is also provided. The above-described
explanation regarding the combination drug A according to the present disclosure applies, as
it is, to the specifics of the immunoresponsive cell, the immunosuppression inhibitor, and the
like. The explanation regarding the aforementioned first administration composition applies,
as it is, to the specifics of the drug configuration. The container carrying an indication of
instruction for combined use with an immunosuppression inhibitor may be a container, such
as a vial, an intravenous injection bag, a cell preservation bag, or an infusion bag, to which an
indication of usage method is attached, or a container, such as an Eppendorf tube, to which an
indication of usage method is attached. In such a container, the drug including the
immunoresponsive cell A according to the present disclosure is contained, for example, in a
state described in the foregoing explanation regarding the first administration composition.
The indication of instruction for combined use with an immunosuppression inhibitor may be
attached to any face of the container, and may be attached to an outer face of the container in
consideration of visibility. A configuration is also contemplated in which the indication of
instruction is attached to a case, such as a box, that accommodates one or more containers,
instead of being attached to the container itself. Further, the indication of instruction for
combined use with an immunosuppression inhibitor is not limited to an indication expressly
instructing combined use with an immunosuppression inhibitor, and may be any indication
that refers to the possibility of combined use with an immunosuppression inhibitor.

[0116] According to the present disclosure, a product including (i) a label describing an
instruction for combined use with an immunosuppression inhibitor, and (ii) a container

containing a drug including an immunoresponsive cell expressing IL-7, CCL19, and a cell
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surface molecule that specifically recognizes a cancer antigen, is also provided. The above-
described explanation regarding the combination drug A according to the present disclosure
applies, as it is, to the specifics of the immunoresponsive cell, the immunosuppression
inhibitor, and the like. The explanation regarding the aforementioned first administration
composition applies, as it is, to the specifics of the drug configuration. The container
containing the immunoresponsive cell A according to the present disclosure may be a
container, such as a vial, an intravenous injection bag, a cell preservation bag, or an infusion
bag, to which an indication of usage method is attached, or a container, such as an Eppendorf
tube, to which an indication of usage method is attached. In such a container, the drug
including the immunoresponsive cell A according to the present disclosure is contained, for
example, in a state described in the foregoing explanation regarding the first administration
composition. The instruction for combined use with an immunosuppression inhibitor
provided in the label is not limited to an express instruction for combined use with an
immunosuppression inhibitor, and may be any instruction that refers to the possibility of
combined use with an immunosuppression inhibitor.
[0117] As described above, according to an aspect of the present disclosure, a surprisingly
improved therapeutic effect against cancer can be obtained due to a synergistic effect exerted
by the combination of the immunosuppression inhibitor and the immunoresponsive cell
expressing IL-7, CCL19, and a cell surface molecule that specifically recognizes a cancer
antigen.
[0118] Embodiments according to the present disclosure include the following
embodiments:

<1> A combination drug for use in treatment of a cancer in a subject, including:

(a) an immunoresponsive cell expressing interleukine-7, CCL19, and a cell surface
molecule that specifically recognizes a cancer antigen; and

(b) an immunosuppression inhibitor.

<2> The combination drug according to <1>, wherein the immunoresponsive cell and
the immunosuppression inhibitor are separately administered at different times.

<3> The combination drug according to <1> or <2>, wherein a gene encoding
interleukin-7 and a gene encoding CCL19 are exogenous, and both of the genes are integrated
into a genome of the immunoresponsive cell, or encoded together or separately in one or more
vectors present in the immunoresponsive cell.

<4> The combination drug according to any one of <I1> to <3>, wherein the cell

surface molecule that specifically recognizes a cancer antigen is a chimeric antigen receptor
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(CAR) or a T-cell receptor (TCR).

<5> The combination drug according to any one of <1> to <4>, wherein the
immunosuppression inhibitor includes at least one selected from the group consisting of a PD-
1 inhibitor, a PD-L1 inhibitor, a PD-L2 inhibitor, a CTLA-4 inhibitor, a BTLA (B- and T-
lymphocyte attenuator) inhibitor, a TIM-3 (T-cell immunoglobulin and mucin domain 3)
inhibitor, a TIGIT (T-cell immunoreceptor with Ig and ITIM domains) inhibitor, a LAG-3
(Lymphocyte Activation Gene-3) inhibitor, and a Siglec-15 inhibitor.

<6> The combination drug according to any one of <1> to <5>, wherein the
immunosuppression inhibitor is an antibody.

<7> The combination drug according to <6>, wherein the antibody is an IgG
monoclonal antibody or an antibody fragment.

<8> The combination drug according to any one of <1> to <7>, wherein the cancer is
a solid cancer.

<9> The combination drug according to any one of <1> to <8>, wherein the
immunoresponsive cell is derived from the subject itself.

<10> The combination drug according to any one of <I> to <9>, wherein the
immunoresponsive cell is selected from the group consisting of lymphocytic cells such as T
cells, natural killer cells (NK cells), and B cells, antigen-presenting cells such as monocytes,
macrophages, and dendritic cells, and neutrophils, eosinophils, basophils, and mast cells.

<11> A drug for combined use with an immunosuppression inhibitor in treatment of a
cancer in a subject, the drug including an immunoresponsive cell expressing interleukin-7,
CCL19, and a cell surface molecule that specifically recognizes a cancer antigen.

<12> A drug for combined use with an immunoresponsive cell expressing
interleukin-7, CCL19, and a cell surface molecule that specifically recognizes a cancer
antigen, in treatment of a cancer in a subject, the drug including an immunosuppression
inhibitor.

<13> The drug according to <11> or <12> for use in a mode in which the
immunosuppression inhibitor and the immunoresponsive cell are administered separately at
different times.

<14> A drug including an immunoresponsive cell expressing interleukin-7, CCL19,
and a cell surface molecule that specifically recognizes a cancer antigen, the drug being
contained in a container carrying an indication of instruction for combined use with an
immunosuppression inhibitor.

<15> A product including:
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a label describing an instruction for combined use with an immunosuppression
inhibitor, and

a container containing a drug including an immunoresponsive cell expressing
interleukin-7, CCL19, and a cell surface molecule that specifically recognizes a cancer
antigen.

<16> A pharmaceutical composition for use in treatment of a cancer in a subject, the
pharmaceutical composition including:

(a) an immunoresponsive cell expressing interleukine-7, CCL19, and a cell surface
molecule that specifically recognizes a cancer antigen; and

(b) an immunosuppression inhibitor.

<17> The pharmaceutical composition according to <16>, wherein the cell surface
molecule that specifically recognizes a cancer antigen is a chimeric antigen receptor (CAR) or
a T-cell receptor (TCR).

<18> A method of treating a cancer in a subject, the method including administering,
to the subject, the following (a) and (b) in combination:

(a) an immunoresponsive cell expressing IL-7, CCL19, and a cell surface molecule
that specifically recognizes a cancer antigen, and

(b) an immunosuppression inhibitor.

<19> Use of (a) an immunoresponsive cell expressing IL-7, CCL19, and a cell
surface molecule that specifically recognizes a cancer antigen, and (b) an immunosuppression
inhibitor in the manufacture of a drug for treating a cancer.
[0119] Further aspects according to the present disclosure are described below.

According to an aspect of the present disclosure, a combination drug for use in
treatment of a cancer in a subject which includes:

(a) one or more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or
a combination thereof, which cooperatively include a nucleic acid encoding interleukine-7
and a nucleic acid encoding CCL19; and

(b) an immunosuppression inhibitor

is provided (hereinafter also referred to as "combination drug B according to the
present disclosure").
[0120] Here, the specifics of the interlukin-7, the CCL19, the nucleic acid encoding
interleukin-7, the nucleic acid encoding CCL19, and the immunosuppression inhibitor, such
as definitions, examples, amino acid sequences, base sequences, and preferable embodiments,

in the combination drug B are respectively the same as the specifics of the interlukin-7, the
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CCL19, the nucleic acid encoding interleukin-7, the nucleic acid encoding CCL19, and the
immunosuppression inhibitor, such as definitions, examples, amino acid sequences, base
sequences, and preferable embodiments, in the immunoresponsive cell A according to the
present disclosure and the combination drug A according to the present disclosure.

[0121] In the present disclosure, the expression, "cooperatively include", means that, in a
case in which there are plural elements (for example, plural cells, plural nucleic acid delivery
vehicles, or one or more cells and one or more nucleic acid delivery vehicles), the substance
described as a substance to be included (for example, a nucleic acid encoding a specified
polypeptide) is included in at least one of the plural elements, and it is not necessary for all of
the plural elements to include the substance. In other words, "cooperatively include" can
also be expressed as "include as a whole". The scope of the meaning of the expression,
"cooperatively include", encompasses a case in which all of plural substances described as
substances to be included are included in a single cell or nucleic acid delivery vehicle, and
this configuration is also a preferable configuration.

[0122] Therefore, in a case in which the combination drug B according to the present
disclosure includes a cell I and a cell II, a configuration may be adopted in which the cell 1
includes a nucleic acid encoding interleukin-7 but does not include a nucleic acid encoding
CCL19, and in which the cell II includes a nucleic acid encoding CCL19 but does not include
a nucleic acid encoding interleukin-7. Similarly, in a case in which the combination drug B
according to the present disclosure includes a nucleic acid delivery vehicle I and a nucleic
acid delivery vehicle II, a configuration may be adopted in which the nucleic acid delivery
vehicle I includes a nucleic acid encoding interleukin-7 but does not include a nucleic acid
encoding CCL19, and in which the nucleic acid delivery vehicle II includes a nucleic acid
encoding CCL19 but does not include a nucleic acid encoding interleukin-7.

Alternatively, the combination drug B according to the present disclosure may
include a single cell or nucleic acid delivery vehicle that include both of a nucleic acid
encoding interleukin-7 and a nucleic acid encoding CCL19.

[0123] The term, "combination thereof", in the expression, "one or more kinds of cells, one
or more kinds of nucleic acid delivery vehicles, or a combination thereof, which cooperatively
include a nucleic acid encoding interleukine-7 and a nucleic acid encoding CCL19", refers to
a combination which is a combination of one or more kinds of cells and one or more kinds of
nucleic acid delivery vehicles, and in which a nucleic acid encoding interleukin-7 is included
in at least one of the one or more kinds of cells or one or more kinds of nucleic acid delivery

vehicles, and a nucleic acid encoding CCL19 is included in at least one of the one or more
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kinds of cells or one or more kinds of nucleic acid delivery vehicles.
[0124] In the present disclosure, the term "polypeptide" generally refers to a polymer in
which amino acid residues are connected via peptides bonds, and a so-called protein is also
included as an example of the polypeptide. The number of amino acid residues in the
polypeptide may be 10 or more, 20 or more, 30 or more, 40 or more, 50 or more, 70 or more,
or 100 or more. The upper limit of the number of amino acid residues is not particularly
limited. The number of amino acid residues may be 10,000 or less, 5000 or less, 2000 or
less, 1000 or less, 500 or less, 200 or less, 100 or less, 70 or less, 50 or less, 40 or less, 30 or
less, or 20 or less. The foregoing lower limit values and the upper limit values may freely be
combined to form ranges, as far as contradiction does not occur.
[0125] In the combination drug B according to the present disclosure, the cell is not
particularly limited as long as the cell is capable of expressing the nucleic acid that is
described as a nucleic acid to be included (for example, a nucleic acid encoding interleukin-7
and/or a nucleic acid encoding CCL19). The cell is preferably a cell that accumulates
around cancer cells or infiltrates into a region around cancer cells, when the cell has been
introduced into the body. When two or more nucleic acids that are described as nucleic
acids to be included are present in a cell, each of these nucleic acids may be independently
included in a state of being integrated into the genome or being retained on a plasmid in the
cell, or these nucleic acids may be linked to each other and included in a state of being
integrated into the genome or being retained on a plasmid in the cell. Examples of the cell
include immunoresponsive cells, cells of anaerobic microorganisms, and mesenchymal stem
cells (MSCs).
[0126] In the combination drug B according to the present disclosure, the nucleic acid
delivery vehicle is not particularly limited as long as it is a nucleic acid delivery vehicle
capable of delivering a nucleic acid that is described as a nucleic acid to be included (for
example, a nucleic acid encoding interleukin-7 and/or a nucleic acid encoding CCL19) into a
cell, to cause expression of the nucleic acid. The cell is preferably a human cell, more
preferably a cell in a human body, and is still more preferably a cancer cell or an
immunoresponsive cell in a human body. In other words, the nucleic acid delivery vehicle is
preferably a nucleic acid delivery vehicle that delivers a nucleic acid into a cancer cell or an
immunoresponsive cell when the nucleic acid delivery vehicle has been introduced into the
body.

Examples of the nucleic acid delivery vehicle include viruses, liposomes, and

nanoparticles. Nucleic acid delivery vehicles known in the art may be used according to
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ordinary methods. It is also possible to use a virus vector as the nucleic acid delivery
vehicle.

When two or more nucleic acids that are described as nucleic acids to be included are
present in a nucleic acid delivery vehicle, each of these nucleic acids may be included in the
nucleic acid delivery vehicle in a mutually independent state, or in a mutually linked state.
[0127] Since cancer cells have an immunosuppressive mechanism that suppresses
immunoresponsive cells' actions to attack the cancer cells or to send instructions for attacking
the cancer cells, attack by the cancer-suffering person's own immune system against the
cancer cells is suppressed. It is conceivable that the immunosuppression inhibitor, which is
one component of the combination drug B according to the present disclosure, makes it easier
for the immune system of a cancer-suffering person to attack cancer cells, by means of
suppressing the immunosuppressive mechanism exerted by the cancer cells.

In addition, it is conceivable that one or more kinds of cells, one or more kinds of
nucleic acid delivery vehicles, or a combination thereof, which cooperatively include a
nucleic acid encoding interleukine-7 and a nucleic acid encoding CCL19 express IL-7 in the
vicinity of a cancer tissue or causes a cell (typically, a cell in the body) to express IL-7 in the
vicinity of the cancer tissue via nucleic acid delivery, and further expresses CCL19 in the
vicinity of the cancer tissue or causes a cell (typically, a cell in the body) to express CCL19 in
the vicinity of the cancer tissue via nucleic acid delivery, as a result of which endogenous
immunoresponsive cells in the cancer-suffering person accumulate around cancer cells,
thereby enabling more efficient attack against the cancer cells. From this viewpoint, the cell
toward which the nucleic acid delivery is performed is preferably a cancer cell in the body.

It is conceivable that the reason why the combination drug B according to the present
disclosure exerts a significantly improved therapeutic effect against cancer is that the
combination drug B exerts a synergistic effect exerted by the combination of factors of the
immunosuppression inhibitor and the expressed IL-7 and CCL19, due to inclusion of the
immunosuppression inhibitor and the one or more kinds of cells, one or more kinds of nucleic
acid delivery vehicles, or combination thereof, which cooperatively include a nucleic acid
encoding interleukine-7 and a nucleic acid encoding CCL19. This synergistic effect is
superior to a degree that cannot be predicted from the individual effects of the respective
factors.

[0128] In an embodiment, the one or more kinds of cells or one or more kinds of nucleic
acid delivery vehicles in the combination drug B delivers the nucleic acids to a cell, such as

an immunoresponsive cell, other than cancer cells. In this embodiment, the one or more
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kinds of cells, one or more kinds of nucleic acid delivery vehicles, or combination thereof in
the combination drug B according to the present disclosure may further include a nucleic acid
encoding a cell surface molecule that specifically recognizes a cancer antigen. In this case,
the cell or nucleic acid delivery vehicle that includes the nucleic acid encoding a cell surface
molecule that specifically recognizes a cancer antigen may or may not include the nucleic
acid encoding interleukin-7, and may or may not include a nucleic acid encoding CCL19.
That is, when the one or more kinds of cells, one or more kinds of nucleic acid delivery
vehicles, or combination thereof in the combination drug B according to the present
disclosure further includes a nucleic acid encoding a cell surface molecule that specifically
recognizes a cancer antigen, it is sufficient for the one or more kinds of cells, one or more
kinds of nucleic acid delivery vehicles, or combination thereof to cooperatively include (in
other words, include as a whole) the nucleic acid encoding interleukin-7, the nucleic acid
encoding CCL19, and the nucleic acid encoding the cell surface molecule that specifically
recognizes a cancer antigen.

In a case in which the one or more kinds of cells, one or more kinds of nucleic acid
delivery vehicles, or combination thereof in the combination drug B according to the present
disclosure causes the cell surface molecule that specifically recognizes a cancer antigen to be
further expressed by the cell to which the nucleic acids have been delivered, the therapeutic
effect against cancer can be further enhanced. For example, in a case in which a nucleic acid
encoding a cell surface molecule that specifically recognizes a cancer antigen is included in a
nucleic acid delivery vehicle, the nucleic acid delivery vehicle may be administered to a
subject to introduce the nucleic acid into a T cell in the subject's body, thereby causing
expression of the cell surface molecule on the T cell.

[0129] In an embodiment, the one or more kinds of cells or one or more kinds of nucleic
acid delivery vehicles in the combination drug B have, on a surface thereof, a molecule that
specifically recognizes a cancer cell, in order to deliver the nucleic acids into cancer cells.
The specifics of the molecule that specifically recognizes a cancer cell, such as examples and
preferable embodiments, are the same as the specifics, such as examples and preferable
embodiments, of the cell surface molecule that specifically recognizes a cancer cell.

When the one or more kinds of cells or one or more kinds of nucleic acid delivery
vehicles in the combination drug B are one or more kinds of cells, for example, a nucleic acid
encoding a cell surface molecule that specifically recognizes a cancer antigen may be
introduced into a cell, and the cell may be cultured before administration of the combination

drug B, whereby scFv or the like that specifically recognizes a cancer antigen can be
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expressed on a surface of the cell.

When the one or more kinds of cells or one or more kinds of nucleic acid delivery
vehicles in the combination drug B are one or more kinds of viruses, for example, a nucleic
acid encoding a cell surface molecule that specifically recognizes a cancer antigen may be
incorporated into the genome of a virus, and the virus may be transfected into an appropriate
cell to cause production and proliferation of the virus, whereby scFv or the like that
specifically recognizes a cancer antigen can be expressed on a surface of the cell. An
antibody such as scFv may be included in the envelop or capsid of the virus. For example,
when herpes virus is used, envelope glycoprotein gD, which is responsible for invasion of
herpes virus, may be modified so as to be unable to bind to an original receptor thereof, and
an antibody, such as scFv, that specifically recognizes a cancer antigen may be inserted into
the envelope glycoprotein gD.

Further, when the one or more kinds of cells or one or more kinds of nucleic acid
delivery vehicles in the combination drug B are one or more kinds of liposomes or
nanoparticles, a molecule that specifically recognizes a cancer cell may be attached, in
advance, to the liposomes or nanoparticles using known methods or methods obvious
therefrom.

[0130] The specifics, such as definitions, examples, amino acid sequences, base sequences,
and preferable embodiments, of the cell surface molecule that specifically recognizes a cancer
antigen and the nucleic acid encoding a cell surface molecule that specifically recognizes a
cancer antigen are respectively the same as the specifics, such as definitions, examples, amino
acid sequences, base sequences, and preferable embodiments, of the cell surface molecule that
specifically recognizes a cancer antigen and the gene encoding a cell surface molecule that
specifically recognizes a cancer antigen in the immunoresponsive cell A according to the
present disclosure and the combination drug A according to the present disclosure.

[0131] The nucleic acid encoding a cell surface molecule that specifically recognizes a
cancer antigen is preferably included in an immunoresponsive cell. In other words, the one
or more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or combination
thereof in the combination drug B according to the present disclosure preferably include an
immunoresponsive cell including a nucleic acid encoding a cell surface molecule that
specifically recognizes a cancer antigen. The immunoresponsive cell may or may not
include a nucleic acid encoding interleukin-7, and may or may not include a nucleic acid
encoding CCL19. The cell surface molecule that specifically recognizes a cancer antigen is

preferably a molecule that imparts, to a cell, a specific capability to recognize cancer, upon
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expression of the molecule on the cell surface, and the examples thereof include a T-cell
receptor (TCR) that specifically recognize a cancer antigen, and a chimeric antigen receptor
(CAR) that specifically recognize a cancer antigen.

In consideration of the foregoing, in an embodiment, it can be said that the
combination drug B according to the present disclosure may be used in combination with
treatment using a CAR-T or a TCR-T.

[0132] In one embodiment, the one or more kinds of cells, one or more kinds of nucleic acid
delivery vehicles, or combination thereof, which cooperatively include a nucleic acid
encoding interleukine-7 and a nucleic acid encoding CCL19 may include an
immunoresponsive cell that expresses interleukin-7, CCL19, and a cell surface molecule that
specifically recognizes a cancer antigen. The immunosuppression inhibitor may be an
immunosuppression inhibiting polypeptide expressed by a cell, and the combination drug B
according to the present disclosure may include a cell that expresses an immunosuppression
inhibiting polypeptide. Examples of the cell include the later-described cells that are
described as examples of a cell in the one or more kinds of cells, one or more kinds of nucleic
acid delivery vehicles, or combination thereof, which cooperatively include a nucleic acid
encoding interleukine-7 and a nucleic acid encoding CCL19. A configuration in which a
nucleic acid delivery vehicle including a nucleic acid encoding an immunosuppression
inhibiting polypeptide is included instead of the immunosuppression inhibitor in the
combination drug B according to the present disclosure is also within the scope of
embodiments according to the present disclosure. The nucleic acid delivery vehicle may be
the same nucleic acid delivery vehicle as, or a different nucleic acid delivery vehicle from, a
nucleic acid delivery vehicle or nucleic acid delivery vehicles that include the other nucleic
acids.

Accordingly, in an embodiment of the present disclosure, the immunosuppression
inhibitor is a polypeptide, and the one or more kinds of cells, one or more kinds of nucleic
acid delivery vehicles, or combination thereof, cooperatively further include a nucleic acid
encoding an immunosuppression inhibiting polypeptide.

[0133] When the combination drug B according to the present disclosure includes an
immunoresponsive cell expressing interleukin-7, CCL19, and a cell surface molecule that
specifically recognizes a cancer antigen, and a cell expressing an immunosuppression
inhibiting polypeptide, these cells may be the same cell as each other or different cells from
each other. When the immunoresponsive cell expressing interleukin-7, CCL19, and a cell

surface molecule that specifically recognizes a cancer antigen and the cell expressing an
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immunosuppression inhibiting polypeptide are the same immunoresponsive cell, the
combination drug B according to the present disclosure would include the one or more kinds
of cells, one or more kinds of nucleic acid delivery vehicles, or combination thereof, which
cooperatively include a nucleic acid encoding interleukine-7 and a nucleic acid encoding
CCL19, and the immunosuppression inhibitor, by means of including the immunoresponsive
cell. In the combination drug B according to the present disclosure, it is of course
permissible that the immunosuppression inhibitor is included as a component independent
from the one or more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or
combination thereof, which cooperatively include a nucleic acid encoding interleukine-7 and
a nucleic acid encoding CCL19. In other words, the immunosuppression inhibitor may be
included as a separately-added substance in the combination drug B according to the present
disclosure, rather than as a substance expressed by the one or more kinds of cells, one or more
kinds of nucleic acid delivery vehicles, or combination thereof.

[0134] As described above, the cells, nucleic acid delivery vehicles, or combination thereof
in the combination drug B according to the present disclosure may be at least one selected
from the group consisting of immunoresponsive cells, viruses, anaerobic microorganisms,
liposomes, mesenchymal stem cells (MSCs), and nanoparticles, and it is also possible to use a
mixture of two or more selected from these.

[0135] Here, the immunoresponsive cell is not particularly limited as long as it is a cell that
is involved in immune responses, and that is capable of including and expressing a nucleic
acid to be included (for example, a nucleic acid encoding interleukin-7 and/or a nucleic acid
encoding CCL19). The nucleic acid delivered may be included in the genome of the
immunoresponsive cell, or may be retained on a vector outside the genome. The nucleic
acid delivered may be included in the genome from the viewpoint of the stability of gene
retaining. The immunoresponsive cell is preferably an immunoresponsive cell collected
from a living body, and examples thereof include lymphocytic cells such as T cells, natural
killer cells (NK cells), and B cells, antigen-presenting cells such as monocytes, macrophages,
and dendritic cells, and granulocytes such as neutrophils, eosinophils, basophils, and mast
cells. Preferable examples thereof include a T cell collected from a mammalian animal such
as a human, a dog, a cat, a pig, or a mouse, and more preferable examples include a T cell
collected from a human. In the case of using a cell population, including T cells, that is
collected from a living body, the cell population may include other cells in addition to T cells,
and may include T cells in a proportion of 50% or more, 60% or more, 70% or more, 80% or

more, or 90% or more with respect to the total number of cells, based on cell counts.
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Immunoresponsive cells, such as T cells, can be obtained by collecting a cell population that
include immunoresponsive cells, from body fluid such as blood or bone marrow aspirate, or
from immune cells that infiltrate into a tissue such as the spleen, the thymus, or lymph nodes,
or from immune cells that infiltrate into a cancer tissue such as primary tumor, metastatic
tumor, or cancerous ascites. The separated cell population may be subjected, if necessary, to
an isolation step or a purification step according to an ordinary method, with a view to
increasing the proportion of immunoresponsive cells, such as T cells, included in the cell
population. The immunoresponsive cell may be an immunoresponsive cell prepared from an
ES cell or an iPS cell. Examples of T cells, which are examples of immunoresponsive cells,
include alpha-beta T cells, gamma-delta T cells, CD8" T cells, CD4" T cells, tumor infiltrating
T cells, memory T cells, naive T cells, and NKT cells. The individual from which the
immunoresponsive cell is obtained and the individual to which the combination drug is to be
administered may be the same individual or different individuals, preferably the same
individual. For example, when the subject to which administration is performed is a human,
the immunoresponsive cell may be an autologous cell collected from the patient
himself/herself to which administration is performed, or an allogenic cell collected from
another person. That is, the donor and the recipient may be the same as each other or
different from each other, and are preferably the same as each other.

[0136] The virus as a nucleic acid delivery vehicle is preferably a virus that is capable of
encapsulating a nucleic acid to be delivered (for example, a nucleic acid encoding interleukin-
7 and/or a nucleic acid encoding CCL19), and with which cancer cells can be infected. The
virus is more preferably an oncolytic virus. The oncolytic virus means a virus that hardly
proliferates when normal cells are infected therewith, but proliferates when cancer cells are
infected therewith, thus having the ability to kill cancer cells (being cytotoxic against cancer
cells). A review of the oncolytic virus is provided in Molecular Therapy vol. 18, no. 2
(February, 2010) pp. 233 to 234. The oncolytic virus is not particularly limited as long as it
has the ability to kill cancer cells by infecting the cancer cells, and examples thereof include
oncolytic vaccinia virus, oncolytic adenovirus, oncolytic herpes simplex virus, oncolytic
reovirus, oncolytic measles virus, oncolytic Newcastle disease virus, oncolytic cowpox virus,
oncolytic mumps virus, and oncolytic coxsackie virus.

[0137] Example of the oncolytic vaccinia virus include, but are not limited to, vaccinia
viruses described in Kim MK et al., Science Translational Medicine, 2013 May 15; 5(185):
185ra63, Heo J, et al., Nature Medicine, 2013 (3): 329-36. doi: 10.1038/nm. 3089. Epub 2013
Feb 10, and WO 2012/094386. Examples of the oncolytic adenovirus include, but are not
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limited to, adenoviruses described in Tedcastle A et al. Mol. Ther. 2016; 24: 796-804, Marino
N, Illingworth S, Kodialbail P, Patel A, Calderon H, Lear R, Fisher KD, Champion BR,
Brown ACN. PLoS One 2017; 12(5): e0177810, Freedman JD, et al. EMBO Mol. Med. 9:
1067-1087 (2017), Lang FF et al., Journal of Clinical Oncology (2018), James M. et al., The
Journal of Oncology, 188(6): 2391-7, 2012, and Japanese Patent Nos. 3867968 and 5574284.
Examples of the oncolytic herpes simplex virus include, but are not limited to, herpes simplex
viruses described in Mazzacurati et al., Mol. Ther., 2015 Jan; 23(1): 99-107, Hirooka Y, et al.,
BMC Cancer 2018, 18, 596, Nakatake R, et al., Cancer Sci. 2018 Mar, 109(3); 600-610, and
Andtbacka RHI, et al., J. Clin. Oncol. 2015; 33: 2780-2788. Examples of the oncolytic
reovirus include, but are not limited to, a reoviruse described in Mahalingam, et al., Cancers
2018, 10, 160. Examples of the oncolytic Newcastle disease virus include, but are not
limited to, a Newcastle disease virus described in Journal of Virology, 2016 Jun; 90(11):
5343-5352. Examples of oncolytic vesicular stomatitis virus include, but are not limited to,
a vesicular stomatitis virus described in Muik A. et al., Cancer Res; 74(13); 3567-78. Some
oncolytic viruses have a protein expression function imparted by genetic modification. A
polypeptide encoded by a nucleic acid to be delivered (for example, a nucleic acid encoding
interleukin-7 and/or a nucleic acid encoding CCL19) may be expressed as a protein expressed
based on the imparted protein expression function.

[0138] An aerobic microorganism as a cell in the "one or more kinds of cells, one or more
kinds of nucleic acid delivery vehicles, or combination thereof, which cooperatively include a
nucleic acid encoding interleukine-7 and a nucleic acid encoding CCL19" is not particularly
limited as long as it is a cell of an aerobic microorganism capable of including and expressing
a nucleic acid to be included (for example, a nucleic acid encoding interleukin-7 and/or a
nucleic acid encoding CCL19). The anaerobic microorganism is preferably an anaerobic
gram-negative bacterium having the ability to accumulate at cancer cells, and examples
thereof include Bifidobacterium bacteria such as Bifidobacterium bifidum, Lactobacillus
bacteria, and Listeria bacteria. ~Since anaerobic microorganisms more easily grow in a low-
oxygen environment, it is known that anaerobic microorganisms have a tendency to
accumulate at cancer cells. The anaerobic microorganism can be incorporated into a cell in
the body of a subject to which the combination drug B according to the present disclosure is
administered.

[0139] A liposome as a nucleic acid delivery vehicle is not particularly limited as long as it
is a lipid nanocapsule that is formed from a phospholipid bilayer and is capable of

encapsulating a nucleic acid to be delivered (for example, a nucleic acid encoding interleukin-
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7 and/or a nucleic acid encoding CCL19). The liposome may be a commercially available
product, or a liposome synthesized using known methods. The liposome may be modified
with PEG, or may have a targeting probe molecule such as a lectin or a protein (for example,
an antibody) on a surface thereof, in order to improve accumulation at cancer cells.

[0140] A mesenchymal stem cell (MSC) as a cell in the "one or more kinds of cells, one or
more kinds of nucleic acid delivery vehicles, or combination thereof, which cooperatively
include a nucleic acid encoding interleukine-7 and a nucleic acid encoding CCL19" is not
particularly limited as long as it is an MSC capable of including and expressing a nucleic acid
to be included (for example, a nucleic acid encoding interleukin-7 and/or a nucleic acid
encoding CCL19). The MSC is preferably a MSC that accumulates at cancer cells.

[0141] A nanoparticle as a nucleic acid delivery vehicle is not particularly limited as long as
it is a particulate matter at a nanometer order, preferably having a diameter of from 5 to 800
nm, that is capable of delivering a nucleic acid to be delivered (for example, a nucleic acid
encoding interleukin-7 and/or a nucleic acid encoding CCL19) to a cancer cell. Examples of
the nanoparticle include metal nanoparticles such as gold nanoparticles, and silica
nanoparticles. Such nanoparticles may be a commercially available product, or
nanoparticles synthesized using ordinary methods. The nanoparticle can reach a cancer cell
due to an enhanced permeability and retention effect (EPR effect). Depending on the
material of the nanoparticle, the nucleic acid may be included in the nanoparticle, by being
bound to a surface of the nanoparticle, or being encapsulated in the nanoparticle.

[0142] In the combination drug B according to the present disclosure, the nucleic acid
encoding interleukin-7 and the nucleic acid encoding CCL19, each of which is included in a
cell or a nucleic acid delivery vehicle,, and the nucleic acid encoding a cell surface molecule
that specifically recognizes a cancer antigen, which is optionally included, are each preferably
operably linked at the downstream of a promoter. The procedure for incorporating the
nucleic acid into the cell or the nucleic acid delivery vehicle may be carried out using
ordinary methods. In the case of introducing a nucleic acid into a cell, the introduction may
be carried out using, for example, a method selected from the group consisting of an
electroporation method (see, for example, Cytotechnology, 3, 133 (1990)), a calcium
phosphate method (see, for example, Japanese Patent Application Laid-open (JP-A) No. H2-
227075), a lipofection method (see, for example, Proc. Natl. Acad. Sci. U.S.A., 84, 7413
(1987)), and a virus infection method. The virus infection method may be a method
including preparing a recombinant virus by transfecting a packaging cell, such as a GP-2-293

cell (manufactured by Takara Bio Inc.), a Plat-GP cell (manufactured by Cosmo Bio Co.,
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Ltd.), a PG13 cell (ATCC CRL-10686), or a PA317 cell (ATCC CRL-9078), with a vector
including a nucleic acid to be introduced and a packaging plasmid, and infecting a T cell with
the recombinant virus (see, for example, International Publication (WO) No. 2017/159736).
[0143] The nucleic acid to be introduced may be integrated into the genome of a cell, using
a known gene editing technique, such that the nucleic acid can be expressed under control
exerted by an appropriate promoter. Examples of known gene editing techniques include a
technique using an endonuclease such as zinc finger nuclease, TALEN (transcription
activator-like effector nuclease), or a CRISPR (clustered regulatory interspaced short
palindromic repeat)-Cas system.

[0144] In a case in which the nucleic acid to be included is included in a cell, the nucleic
acid may be integrated into the genome of the cell, or may be retained on a vector within the
cell. In a case in which two or more nucleic acids to be included are included in the same
cell, those nucleic acids may be integrated, adjacent to each other, into the genome of the cell,
or integrated separately into the genome of the cell, or included in the sane vector, or
separately included in different vectors. A configuration may be adopted in which some of
the nucleic acids to be included are included in the genome, and the other of the nucleic acids
to be included are included in a vector or vectors.

[0145] In a case in which the nucleic acid to be included is included in a nucleic acid
delivery vehicle, the nucleic acid may be included by itself, or may be retained on a vector.
In a case in which two or more nucleic acids to be included are included in the same nucleic
acid delivery vehicle, those nucleic acids may be included in the same vector or separately
included in separate vectors, or may be included in the same virus or included in separate
viruses. Different nucleic acids may be included in the same nucleic acid delivery vehicle,
or in separate nucleic acid delivery vehicles.

[0146] The vector may be linear or circular, and may be a non-virus vector such as a
plasmid, a virus vector, or a transposon vector. The vector may include one or more of a
regulatory sequence such as a promoter or a terminator, or a selection marker sequence such
as a drug-resistant gene or a reporter gene. Expression of the gene included in the vector
may be performed utilizing a promoter contained in the vector.

[0147] The combination drug B according to the present disclosure exhibits a surprisingly
improved therapeutic effect against cancer, due to a synergistic effect exerted by the
combination of factors of IL-7, CCL19, and the immunosuppression inhibitor. The effect is
more conspicuous in a case in which the combination drug B according to the present

disclosure includes a cell or nucleic acid delivery vehicle that includes a nucleic acid
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encoding a cell surface molecule that specifically recognizes a cancer antigen, and still more
conspicuous in a case in which the combination drug B includes an immunoresponsive cell
that includes a nucleic acid encoding a cell surface molecule that specifically recognizes a
cancer antigen.

[0148] In the combination drug B according to the present disclosure, an administration
composition (hereinafter also referred to as the "third administration composition") including
one or more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or a
combination thereof, which cooperatively include a nucleic acid encoding interleukine-7 and
a nucleic acid encoding CCL19, may further include a pharmaceutically acceptable additive,
and examples of the additive include physiological saline, buffered saline, cell culture
medium, dextrose, water for injection, glycerol, ethanol, and combinations thereof, a
stabilizer, a solubilizer, a surfactant, a buffering agent, a preservative, an isotonization agent,
a filler, and a lubricant.

[0149] The description of the administration compositions in the combination drug A
according to the present disclosure can be applied to the administration compositions for
administration of the combination drug B according to the present disclosure, while replacing
the first administration composition by the third administration composition. For example,
the second administration composition may be the same composition as the third
administration composition, in which case one administration composition would include
both of (i) the one or more kinds of cells, one or more kinds of nucleic acid delivery vehicles,
or combination thereof and (ii) the immunosuppression inhibitor. In this case, a
pharmaceutical composition that includes both of (i) one or more kinds of cells, one or more
kinds of nucleic acid delivery vehicles, or a combination thereof, which cooperatively include
a nucleic acid encoding interleukine-7 and a nucleic acid encoding CCL19, and (ii) the
immunosuppression inhibitor (a combined drug) is provided.

When the second administration composition is a composition separate from the third
administration composition, the third administration composition and the second
administration composition may be administered together, or may be administered at different
times (different points in time), as described above.

Thus, the one or more kinds of cells, one or more kinds of nucleic acid delivery
vehicles, or combination thereof and the immunosuppression inhibitor may be separately
administered at different points in time.

Here, the description of the amount of the immunoresponsive cell A according to the

present disclosure in the explanation of the administration compositions in the combination
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drug A according to the present disclosure will be applied, as the description of the cell
amount in the third administration composition when the one or more kinds of cells, one or
more kinds of nucleic acid delivery vehicles, or combination thereof include a cell, to the
explanation of the administration compositions in the combination drug B according to the
present disclosure.

[0150] Further, the explanation of the combination drug A according to the present
disclosure can be applied to the combination drug B according to the present disclosure while
replacing the combination drug A according to the present disclosure by the combination drug
B according to the present disclosure, and replacing the immunoresponsive cell A according
to the present disclosure and the "immunoresponsive cell expressing IL-7, CCL19, and a cell
surface molecule that specifically recognizes a cancer antigen" by the one or more kinds of
cells, one or more kinds of nucleic acid delivery vehicles, or combination thereof, which
cooperatively include a nucleic acid encoding interleukine-7 and a nucleic acid encoding
CCL19, unless contradiction arises. The applicable explanation includes the explanation
regarding a mode of use of the combination drug, such as the organism species, individual,
and type of disease to be treated, dose, and administration schedule.

[0151] When the one or more kinds of cells, one or more kinds of nucleic acid delivery
vehicles, or combination thereof include a nucleic acid delivery vehicle, the amount of the
nucleic acid delivery vehicle in the third administration composition may be adjusted, as
appropriate, in accordance with, for example, the type, position, or severity of the cancer, or
the age, body weight, or condition of the subject to be treated, and the amount of the nucleic
acid delivery vehicle may be an amount appropriate for delivering a therapeutically effective
amount of the nucleic acid to be delivered.

[0152] The explanation regarding the treatment of a cancer using the combination drug A
according to the present disclosure can be applied to the treatment of a cancer using the
combination drug B according to the present disclosure, while replacing the combination drug
A according to the present disclosure by the combination drug B according to the present
disclosure, and replacing the immunoresponsive cell A according to the present disclosure
and the immunoresponsive cell expressing IL-7, CCL19, and a cell surface molecule that
specifically recognizes a cancer antigen by the one or more kinds of cells, one or more kinds
of nucleic acid delivery vehicles, or combination thereof, which cooperatively include a
nucleic acid encoding interleukine-7 and a nucleic acid encoding CCL19. For example,
according to an aspect of the present disclosure, a method of treating a cancer in a subject,

including administering, to the subject, the following (a) and (b) in combination:
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(a) one or more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or
combination thereof, which cooperatively include a nucleic acid encoding interleukine-7 and
a nucleic acid encoding CCL19, and

(b) an immunosuppression inhibitor

is provided (hereinafter also referred to as the "cancer treatment method B according
to the present disclosure").

[0153] Further, according to the present disclosure, use of (a) one or more kinds of cells, one
or more kinds of nucleic acid delivery vehicles, or a combination thereof, which cooperatively
include a nucleic acid encoding interleukine-7 and a nucleic acid encoding CCL19, and (b) an
immunosuppression inhibitor in the manufacture of a drug for treating a cancer is provided.

In addition, a drug for combined use with an immunosuppression inhibitor in treatment of a
cancer in a subject is provided, the drug including one or more kinds of cells, one or more
kinds of nucleic acid delivery vehicles, or a combination thereof, which cooperatively include
a nucleic acid encoding interleukine-7 and a nucleic acid encoding CCL19. Further, one or
more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or a combination
thereof, which cooperatively include a nucleic acid encoding interleukine-7 and a nucleic acid
encoding CCL19, for combined use with an immunosuppression inhibitor in treatment of a
cancer in a subject is provided. The one or more kinds of cells, one or more kinds of nucleic
acid delivery vehicles, or combination thereof, which cooperatively include a nucleic acid
encoding interleukine-7 and a nucleic acid encoding CCL19, and the immunosuppression
inhibitor may be administered together, or administered separately at different times.

[0154] Further, according to the present disclosure, a drug including an immunosuppression
inhibitor for combined use with one or more kinds of cells, one or more kinds of nucleic acid
delivery vehicles, or a combination thereof, which cooperatively include a nucleic acid
encoding interleukine-7 and a nucleic acid encoding CCL19, in treatment of a cancer in a
subject is also provided. An immunosuppression inhibitor for combined use with one or
more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or a combination
thereof, which cooperatively include a nucleic acid encoding interleukine-7 and a nucleic acid
encoding CCL19, in treatment of a cancer in a subject is also provided.

[0155] According to the present disclosure, a drug that includes one or more kinds of cells,
one or more kinds of nucleic acid delivery vehicles, or a combination thereof, which
cooperatively include a nucleic acid encoding interleukine-7 and a nucleic acid encoding
CCL19, is provided, the drug being contained in a container carrying an indication of

instruction for combined use with an immunosuppression inhibitor. The specifics of the
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container, the indication, and the like are as described above. In addition, a product
including (i) a label describing an instruction for combined use with an immunosuppression
inhibitor, and (ii) a container containing a drug including one or more kinds of cells, one or
more kinds of nucleic acid delivery vehicles, or a combination thereof, which cooperatively
include a nucleic acid encoding interleukine-7 and a nucleic acid encoding CCL19, is also
provided. The specifics of the container, the label, and the like are as described above.
[0156] As described above, according to an embodiment of the present disclosure, a
surprisingly improved therapeutic effect against cancer can be obtained due to a synergistic
effect exerted by the combination of the immunosuppression inhibitor and the one or more
kinds of cells, one or more kinds of nucleic acid delivery vehicles, or combination thereof,
which cooperatively include a nucleic acid encoding interleukine-7 and a nucleic acid
encoding CCL19.

[0157] According to a further aspect of the present disclosure, an immunoresponsive cell
expressing interleukin-7, CCL19, an immunosuppression inhibiting polypeptide, and a cell
surface molecule that specifically recognizes a cancer antigen (hereinafter also referred to as
"immunoresponsive cell C according to the present disclosure") is provided.

[0158] Here, the specifics, such as definitions, examples, amino acid sequences, base
sequences, and preferable embodiments, of the cell surface molecule that specifically
recognizes a cancer antigen, interleukin-7, CCL19, the nucleic acid encoding a cell surface
molecule that specifically recognizes a cancer antigen, the nucleic acid encoding interleukin-
7, the nucleic acid encoding CCL19, and the immunosuppression inhibitor in the
immunoresponsive cell C according to the present disclosure are respectively the same as the
specifics, such as definitions, examples, amino acid sequences, base sequences, and preferable
embodiments, of the cell surface molecule that specifically recognizes a cancer antigen,
interleukin-7, CCL19, the nucleic acid encoding a cell surface molecule that specifically
recognizes a cancer antigen, the nucleic acid encoding interleukin-7, the nucleic acid
encoding CCL19, and the immunosuppression inhibitor in the immunoresponsive cell A
according to the present disclosure and the combination drug A according to the present
disclosure.

[0159] The immunoresponsive cell C according to the present disclosure can be considered
to be a cell that is an immunoresponsive cell A according to the present disclosure and that
further expresses an immunosuppression inhibiting polypeptide. Therefore, the matters that
have already explained in the explanation of the immunoresponsive cell A (such as the

explanations regarding interleukin-7, CCL19, and the cell surface molecule that specifically
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recognizes a cancer antigen) are the same as those in the explanation of the
immunoresponsive cell A, and duplicate explanations thereof are omitted.

[0160] The immunosuppression inhibiting polypeptide refers a substance that is a
polypeptide and that is within the scope of the immunosuppression inhibitor in the
combination drug A according to the present disclosure. The immunosuppression inhibiting
polypeptide cancels or reduces suppression of activation of immunoresponsive cells.

[0161] Examples of the immunosuppression inhibiting polypeptide include an immune
checkpoint inhibiting polypeptide, a polypeptide that inhibits infiltration, survival, or function
of an immunosuppressive cell such as Treg or a myeloid-derived suppressor cell (MDSC), a
CCR4 inhibiting polypeptide, an indoleamine-2,3-dioxygenase (IDO) inhibiting polypeptide,
a prostaglandin E2 [PGE2] inhibiting polypeptide, and a cytotoxic anticancer polypeptide.
The immunosuppression inhibiting polypeptide may be an antibody as far as the antibody has
the foregoing function, and may be, for example, an IgG monoclonal antibody or an antibody
fragment.

The immune checkpoint inhibiting polypeptide is typically a polypeptide that cancels
or relaxes an immunosuppressive mechanism that works via an immune checkpoint molecule
that is expressed on a surface of a T cell. The immune checkpoint inhibiting polypeptide can
reduce a suppressive reaction on an immune response, for example, by binding to an immune
checkpoint molecule (for example, PD-1, CTLA-4, BTLA, TIM-3, TIGIT, or LAG-3) or a
ligand of an immune checkpoint molecule (for example, PD-L1, PD-L2, CD80/CD86, or
Siglec-15), to suppress initiation of signal transduction from the immune checkpoint molecule
triggered by the ligand.

[0162] Examples of the immune checkpoint inhibiting polypeptide include a PD-1 inhibiting
polypeptide, a PD-L1 inhibiting polypeptide, a CTLA-4 inhibiting polypeptide, a CD47
inhibiting polypeptide, a SIRPa inhibiting polypeptide, a BTLA inhibiting polypeptide, a
TIM-3 inhibiting polypeptide, a TIGIT inhibiting polypeptide, a LAG-3 inhibiting
polypeptide, a Siglec-15 inhibiting polypeptide, and a galectin-9 inhibiting polypeptide.
Examples of the CCR4 inhibiting polypeptide include an anti-CCR4 antibody (for example,
Mogamulizumab).

[0163] The immunosuppression inhibiting polypeptide may include at least one selected
from the group consisting of a PD-1linhibiting polypeptide, a PD-L1 inhibiting polypeptide, a
PD-L2 inhibiting polypeptide, a CTLA-4 inhibiting polypeptide, a BTLA (B- and T-
lymphocyte attenuator) inhibiting polypeptide, a TIM-3 (T-cell immunoglobulin and mucin
domain 3) inhibiting polypeptide, a TIGIT (T-cell immunoreceptor with Ig and ITIM
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domains) inhibiting polypeptide, a LAG-3 (Lymphocyte Activation Gene-3) inhibiting
polypeptide, and a Siglec-15 inhibiting polypeptide.

[0164] The immunosuppression inhibiting polypeptide may be an immune checkpoint
inhibiting polypeptide, more specifically a PD-1 inhibiting polypeptide or a PD-L1 inhibiting
polypeptide, and still more specifically an anti-PD-1 antibody or an anti-PD-L1 antibody.
Examples of the anti-PD-1 antibody include Nivolumab, Pembrolizumab, Toripalimab,
Cemiplimab-rwlc, and Sintilima. Examples of the anti-PD-L1 antibody include
Atezolizumab, Durvalumab, and Avelumab. Examples of an anti-CTLA-4 antibody iclude
Ipilimumab. Further examples include an antibody to CD47 and an antibody to SIRPa.
[0165] The antibody may be an IgG monoclonal antibody, a Fab fragment, a scFv, or
another antibody or antibody fragment as long as the antibody or antibody fragment has a
prescribed antigen binding property. An example of an anti-PD-1 scFv as an
immunosuppression inhibiting polypeptide is an amino acid sequence stretching from 592nd
position to 835th position counted from the N-terminal in the SEQ ID NO: 16, and an
example of a nucleic acid sequence encoding the amino acid sequence is a nucleic acid
sequence stretching from 1717th residue to 2505th residue counted from the 5'-terminal in the
SEQ ID NO: 15.

[0166] The single chain antibody (scFv) against a target of interest can be prepared using
known methods. For example, a lymphoid tissue may be collected after inoculating an
antigen into a mouse or the like, a library of antibody genes may be prepared therefrom, a
base sequence encoding an antibody that recognizes a cancer antigen may be obtained by
antibody direct cloning, and a single chain antibody may be designed based on the base
sequence. Alternatively, hybridomas may be prepared using the collected lymphoid tissue, a
hybridoma encoding an antibody that recognizes a cancer antigen may be identified to obtain
a monoclonal antibody, and a single chain antibody may be designed based on the sequence
information of the monoclonal antibody. Alternatively, a library of single chain antibodies
may be prepared based on, for example, a naive antibody library prepared from B cells of a
normal person or an antibody library prepared from B cells of a cancer-suffering person
having an antiserum exhibiting high neutralization activity against a cancer antigen, the
library of single chain antibodies may be displayed by phage display, and a single chain
antibody that recognizes a cancer antigen may be selected therefrom.

[0167] The immunoresponsive cell C according to the present disclosure expresses IL-7,
CCL19, an immunosuppression inhibiting polypeptide, and a cell surface molecule that

specifically recognizes a cancer antigen. Here, the expression, "expresses IL-7, CCL19, an
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immunosuppression inhibiting polypeptide, and a cell surface molecule that specifically
recognizes a cancer antigen", refers to a situation in which IL-7, CCL19, an
immunosuppression inhibiting polypeptide, and a cell surface molecule that specifically
recognizes a cancer antigen are produced by the immunoresponsive cell, so that at least some
of cell surface molecules that specifically recognize a cancer antigen are located on a cell
surface (a cell surface at the outer side of the cell), and so that IL-7, CCL19, and the
immunosuppression inhibiting polypeptide are secreted to the outside of the cell.

[0168] Since cancer cells have an immunosuppressive mechanism that suppresses
immunoresponsive cells' actions to attack the cancer cells or to send instructions for attacking
the cancer cells, attack by the cancer-suffering person's own immune system against the
cancer cells is suppressed. It is conceivable that the immunosuppression inhibiting
polypeptide expressed by the immunoresponsive cell C according to the present disclosure
facilitates attack by the immune system of a cancer-suffering person against cancer cells, by
means of suppressing the immunosuppressive mechanism exerted by the cancer cells.

In addition, it is conceivable that the immunoresponsive cell C according to the
present disclosure also expresses IL-7 and CCL19, not only the immunoresponsive cell C
according to the present disclosure, but also endogenous immunoresponsive cells in the
cancer-suffering person accumulate around cancer cells, thereby enabling more efficient
attack against the cancer cells.

It is conceivable that the reason why the immunoresponsive cell C according to the
present disclosure exerts a significantly improved therapeutic effect against cancer is that the
immunoresponsive cell C according to the present disclosure produces a synergistic effect
exerted by the combination of factors of secreted IL-7, CCL19, and the immunosuppression
inhibiting polypeptide, and the immunoresponsive cell expressing the cell surface molecule
that specifically recognizes a cancer antigen, by means of expressing Interleukin-7, CCL19,
the immunosuppression inhibiting polypeptide, and the cell surface molecule that specifically
recognizes a cancer antigen, This synergistic effect is superior to a degree that cannot be
predicted from the individual effects of the respective factors.

[0169] For example, even in the case of treatment of a cancer that is difficult to treat with an
immunoresponsive cell expressing interleukin-7, CCL19, and a cell surface molecule that
specifically recognizes a cancer antigen, but not expressing an immunosuppression inhibiting
polypeptide, or with an immunoresponsive cell expressing an immunosuppression inhibiting
polypeptide and a cell surface molecule that specifically recognizes a cancer antigen, but not

expressing interleukin-7 or CCL19, such a cancer can be treated with the immunoresponsive
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cell C according to the present disclosure. Further, such a high therapeutic effect makes it
possible to obtain a therapeutic effect even with a reduced cell dose, which makes it possible
to obtain a therapeutic effect even in a case in which a sufficient number of
immunoresponsive cells for making use of autologous cells cannot be collected. These
effects are not expected from co-expression of interleukin-7, CCL19, and a cell surface
molecule that specifically recognizes a cancer antigen or from co-expression of an
immunosuppression inhibiting polypeptide and a cell surface molecule that specifically
recognizes a cancer antigen.
[0170] The immunoresponsive cell C according to the present disclosure can be obtained by
introducing a nucleic acid encoding a cell surface molecule that specifically recognizes a
cancer antigen, a nucleic acid encoding IL-7, a nucleic acid encoding CCL19, and a nucleic
acid encoding an immunosuppression inhibiting polypeptide into, for example, an
immunoresponsive cell collected from a living body or an immunoresponsive cell induced
from a pluripotent stem cell such as an iPS cell or an ES cell, or induced from a somatic stem
cell such as a hematopoietic stem cell. The immunoresponsive cell C according to the
present disclosure can alternatively be obtained by collecting an immunoresponsive cell that
inherently expresses a cell surface molecule that specifically recognizes a cancer antigen (for
example a TCR that specifically recognizes a cancer antigen) from a living body, and
introducing a nucleic acid encoding IL-7, a nucleic acid encoding CCL19, and a nucleic acid
encoding an immunosuppression inhibiting polypeptide.

In the case of introduction of a nucleic acid into an immunoresponsive cell collected
from a living body, rejection can be minimized by collecting an immunoresponsive cell of a
cancer-suffering person to be treated with a drug including the immunoresponsive cell C
according to the present disclosure (i.e., an autologous immunoresponsive cell). However,
use of an allogenic immunoresponsive cell is not excluded. In other words, the
immunoresponsive cell C according to the present disclosure may or may not be an
immunoresponsive cell derived from the subject itself.
[0171] The nucleic acid encoding a cell surface molecule that specifically recognizes a
cancer antigen, the nucleic acid encoding IL-7, the nucleic acid encoding CCL19, and the
nucleic acid encoding an immunosuppression inhibiting polypeptide each may be present in
the genome of the immunoresponsive cell C according to the present disclosure or may be
retained on a vector that is present outside the genome. For example, each nucleic acid may
be allowed to be present in the genome from the viewpoint of the stability of nucleic acid

retaining. The nucleic acid encoding a cell surface molecule that specifically recognizes a
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cancer antigen, the nucleic acid encoding IL-7, the nucleic acid encoding CCL19, and the
nucleic acid encoding an immunosuppression inhibiting polypeptide may be present in a
gathered arrangement (for example, linked) in the genome, or may be present in an
ungathered manner (separately from one another), or may be present such that only some of
these nucleic acids are present in a gathered arrangement (for example, linked) while the
remainder of these nucleic acids is/are present in an ungathered manner (separately from one
another). In a case in which the cell surface molecule that specifically recognizes a cancer
antigen is a heterodimer, such as a TCR formed of an af-dimer or y5-dimer, or a
heteromultimer, nucleic acids encoding the respective molecules composing the heterodimer
or heteromultimer may be present in a gathered arrangement in the genome, or may be present
in an ungathered manner (separately from one another).

[0172] In one embodiment, at least one of the nucleic acid encoding IL-7, the nucleic acid
encoding CCL19, or the nucleic acid encoding an immunosuppression inhibiting polypeptide
is exogenous, and it is permissible for all of these nucleic acids to be exogenous. Each of the
nucleic acid encoding IL-7, the nucleic acid encoding CCL19, and the nucleic acid encoding
an immunosuppression inhibiting polypeptide may independently be integrated into the
genome, or integrated into a vector. In an embodiment, all of the nucleic acid encoding IL-
7, the nucleic acid encoding CCL19, and the nucleic acid encoding an immunosuppression
inhibiting polypeptide are integrated into the genome of the immunoresponsive cell C
according to the present disclosure, or integrated together or separately into one or more
vectors present in the immunoresponsive cell C. In another embodiment, some of the
nucleic acid encoding IL-7, the nucleic acid encoding CCL19, and the nucleic acid encoding
an immunosuppression inhibiting polypeptide are integrated into the genome of the
immunoresponsive cell C according to the present disclosure, and the remainder of these
nucleic acids is/are integrated into one or more vectors present in the immunoresponsive cell
C according to the present disclosure.

In and embodiment, the nucleic acid encoding an immunosuppression inhibiting
polypeptide is integrated into the genome of the immunoresponsive cell, or integrated into a
vector that is the same as or different from one of one or more vectors that are present in the
immunoresponsive cell and that cooperatively include a nucleic acid encoding IL-7 and a
nucleic acid encoding CCL19.

Whether or not the respective nucleic acids are present in the cell can easily be
confirmed using a known technique such as PCR.

[0173] Information regarding the amino acid sequence of the immunosuppression inhibiting
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polypeptide and the base sequence encoding the immunosuppression inhibiting polypeptide
can be obtained, as desired, by searching known publications and database such as NCBI
(http://www.ncbi.nlm.nih.gov/guide/).
[0174] When the immunoresponsive cell inherently expresses a cell surface molecule that
specifically recognizes a cancer antigen, for example, when a T cell expressing a TCR that
specifically recognizes a given cancer antigen is to be isolated, it is not necessary to introduce
a nucleic acid encoding a cell surface molecule that specifically recognizes a cancer antigen
from the outside. In the other cases, one or more of the nucleic acid encoding a cell surface
molecule that specifically recognizes a cancer antigen, the nucleic acid encoding IL-7, the
nucleic acid encoding CCL19, or the nucleic acid encoding an immunosuppression inhibiting
polypeptide are introduced from the outside.
[0175] A nucleic acid encoding a cell surface molecule that specifically recognizes a cancer
antigen, a nucleic acid encoding IL-7, a nucleic acid encoding CCL19, and a nucleic acid
encoding an immunosuppression inhibiting polypeptide for introduction into an
immunoresponsive cell can be prepared based on the information of base sequences encoding
the respective molecules, using known techniques such as a chemical synthesis method or an
amplification method using PCR. Codons in the coding region may be modified so as to
optimize the expression of the gene in the immunoresponsive cell to which a gene-containing
nucleic acid is to be introduced.
[0176] Introduction of the nucleic acids to be introduced may be performed by incorporating
the nucleic acids into one or more nucleic acid delivery vehicles. Examples of the nucleic
acid delivery vehicles include the aforementioned viruses, liposomes, and nanoparticles.
The liposomes and the nanoparticles may include a nucleic acid that is in a state of being
contained in a vector. Thus, according to the present disclosure, one or more nucleic acid
delivery vehicles that cooperatively include a nucleic acid encoding IL-7, a nucleic acid
encoding CCL19, and a nucleic acid encoding an immunosuppression inhibiting polypeptide
are also provided. In a case in which the immunoresponsive cell does not inherently express
a cell surface molecule that specifically recognizes a cancer antigen, the nucleic acid delivery
vehicle may further include a nucleic acid encoding a cell surface molecule that specifically
recognizes a cancer antigen.

In the following explanation, a vector or vectors that include the nucleic acids are
described. However, the same explanation will apply to the case of the nucleic acid delivery
vehicle or nucleic acid delivery vehicles, unless contradiction arises. Alternatively the

nucleic acid delivery vehicle may include a vector such as those described below.
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The nucleic acids to be introduced may be introduced in a state in which the nucleic
acids are retained on respectively different vectors, or in a state in which two or more of the
nucleic acids are retained on the same vector. For example, in the case of introducing a
nucleic acid encoding IL-7, a nucleic acid encoding CCL19, and a nucleic acid encoding an
immunosuppression inhibiting polypeptide into an immunoresponsive cell, the nucleic acid
encoding IL-7 and the nucleic acid encoding CCL19 may be introduced by being retained on
separate vectors, or both nucleic acids may be introduced by being retained on the same
vector. The nucleic acid encoding CCL19 and the nucleic acid encoding an
immunosuppression inhibiting polypeptide may be introduced by being retained on separate
vectors, or both nucleic acids may be introduced by being retained on the same vector. The
nucleic acid encoding IL-7 and the nucleic acid encoding an immunosuppression inhibiting
polypeptide may be introduced by being retained on separate vectors, or both nucleic acids
may be introduced by being retained on the same vector. The following explanation for a
case in which a nucleic acid encoding a cell surface molecule that specifically recognizes a
cancer antigen is further introduced can be applied to a case in which a nucleic acid encoding
IL-7, a nucleic acid encoding CCL19, and a nucleic acid encoding an immunosuppression
inhibiting polypeptide are introduced (i.e., a case in which introduction of a nucleic acid
encoding a cell surface molecule that specifically recognizes a cancer antigen is not
necessary), except that the "nucleic acid encoding a cell surface molecule that specifically
recognizes a cancer antigen" should be omitted.

When a nucleic acid encoding a cell surface molecule that specifically recognizes a
cancer antigen, a nucleic acid encoding IL-7, a nucleic acid encoding CCL19, and a nucleic
acid encoding an immunosuppression inhibiting polypeptide are to be introduced into an
immunoresponsive cell,

(1) the introduction may be performed in a state in which the nucleic acid encoding a
cell surface molecule that specifically recognizes a cancer antigen, the nucleic acid encoding
IL-7, the nucleic acid encoding CCL19, and the nucleic acid encoding an immunosuppression
inhibiting polypeptide are retained on respectively different vectors; or

(ii) the introduction may be performed in a state in which the nucleic acid encoding a
cell surface molecule that specifically recognizes a cancer antigen and the nucleic acid
encoding IL-7 are retained on the same vector, and in which the nucleic acid encoding CCL19
is retained on a different vector, and in which the nucleic acid encoding an
immunosuppression inhibiting polypeptide is retained on a further different vector; or

(111) the introduction may be performed in a state in which the nucleic acid encoding
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a cell surface molecule that specifically recognizes a cancer antigen and the nucleic acid
encoding CCL19 are retained on the same vector, and in which the nucleic acid encoding IL-7
is retained on a different vector, and in which the nucleic acid encoding an
immunosuppression inhibiting polypeptide is retained on a further different vector; or

(iv) the introduction may be performed in a state in which the nucleic acid encoding
a cell surface molecule that specifically recognizes a cancer antigen and the nucleic acid
encoding an immunosuppression inhibiting polypeptide are retained on the same vector, and
in which the nucleic acid encoding IL-7 is retained on a different vector, and in which the
nucleic acid encoding CCL19 is retained on a further different vector; or

(v) the introduction may be performed in a state in which the nucleic acid encoding
IL-7 and the nucleic acid encoding CCL19 are retained on the same vector, and in which the
nucleic acid encoding a cell surface molecule that specifically recognizes a cancer antigen is
retained on a different vector, and in which the nucleic acid encoding an immunosuppression
inhibiting polypeptide is retained on a further different vector; or

(vi) the introduction may be performed in a state in which the nucleic acid encoding
IL-7 and the nucleic acid encoding an immunosuppression inhibiting polypeptide are retained
on the same vector, and in which the nucleic acid encoding a cell surface molecule that
specifically recognizes a cancer antigen is retained on a different vector, and in which the
nucleic acid encoding CCL19 is retained on a further different vector; or

(vii) the introduction may be performed in a state in which the nucleic acid encoding
CCL19 and the nucleic acid encoding an immunosuppression inhibiting polypeptide are
retained on the same vector, and in which the nucleic acid encoding a cell surface molecule
that specifically recognizes a cancer antigen is retained on a different vector, and in which the
nucleic acid encoding IL-7 is retained on a further different vector; or

(viii) the introduction may be performed in a state in which the nucleic acid encoding
a cell surface molecule that specifically recognizes a cancer antigen and the nucleic acid
encoding IL-7 are retained on the same vector, and in which the nucleic acid encoding CCL19
and the nucleic acid encoding an immunosuppression inhibiting polypeptide are together
retained on a different vector; or

(ix) the introduction may be performed in a state in which the nucleic acid encoding
a cell surface molecule that specifically recognizes a cancer antigen and the nucleic acid
encoding CCL19 are retained on the same vector, and in which the nucleic acid encoding IL-7
and the nucleic acid encoding an immunosuppression inhibiting polypeptide are together

retained on a different vector; or
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(x) the introduction may be performed in a state in which the nucleic acid encoding a
cell surface molecule that specifically recognizes a cancer antigen and the nucleic acid
encoding an immunosuppression inhibiting polypeptide are retained on the same vector, and
in which the nucleic acid encoding IL-7 and the nucleic acid encoding CCL19 are together
retained on a different vector; or

(x1) the introduction may be performed in a state in which the nucleic acid encoding
a cell surface molecule that specifically recognizes a cancer antigen, the nucleic acid encoding
IL-7, and the nucleic acid encoding CCL19 are retained on the same vector, and in which the
nucleic acid encoding an immunosuppression inhibiting polypeptide is retained on a different
vector;

(xii) the introduction may be performed in a state in which the nucleic acid encoding
a cell surface molecule that specifically recognizes a cancer antigen, the nucleic acid encoding
IL-7, and the nucleic acid encoding an immunosuppression inhibiting polypeptide are retained
on the same vector, and in which the nucleic acid encoding CCL19 is retained on a different
vector; or

(xiii) the introduction may be performed in a state in which the nucleic acid encoding
a cell surface molecule that specifically recognizes a cancer antigen, the nucleic acid encoding
CCL19, and the nucleic acid encoding an immunosuppression inhibiting polypeptide are
retained on the same vector, and in which the nucleic acid encoding IL-7 is retained on a
different vector; or

(xiv) the introduction may be performed in a state in which the nucleic acid encoding
IL-7, the nucleic acid encoding CCL19, and the nucleic acid encoding an immunosuppression
inhibiting polypeptide are retained on the same vector, and in which the nucleic acid encoding
a cell surface molecule that specifically recognizes a cancer antigen is retained on a different
vector; or

(xv) the introduction may be performed in a state in which the nucleic acid encoding
a cell surface molecule that specifically recognizes a cancer antigen, the nucleic acid encoding
IL-7, the nucleic acid encoding CCL19, and the nucleic acid encoding an immunosuppression
inhibiting polypeptide are retained on the same vector.

[0177] The introduction may be performed in a state in which two or more nucleic acids are

retained on the same vector, in consideration of introduction efficiency. In this case, the two
or more nucleic acids will be present in a gathered arrangement in the immunoresponsive cell.
[0178] For example, the following vector or a group of vectors may be used.

(f) a vector containing a nucleic acid encoding a cell surface molecule that
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specifically recognizes a cancer antigen, a nucleic acid encoding IL-7, a nucleic acid encoding
CCL19, and a nucleic acid encoding an immunosuppression inhibiting polypeptide
(corresponding to the foregoing case (xv));
(g) a group of vectors consisting of the following vector (g-1) and vector (g-2)
(corresponding to the foregoing case (xiv))
(g-1) a vector containing a nucleic acid encoding a cell surface molecule that
specifically recognizes a cancer antigen,
(g-2) a vector containing a nucleic acid encoding IL-7, a nucleic acid encoding

CCL19, and a nucleic acid encoding an immunosuppression inhibiting polypeptide.

Appropriate vectors can also be designed in other cases in a similar manner.
[0179] Such a group of vectors may be designed such that the nucleic acids are contained in
a redundant manner. In other words, a particular nucleic acid among a nucleic acid encoding
a cell surface molecule that specifically recognizes a cancer antigen, a nucleic acid encoding
IL-7, a nucleic acid encoding CCL19, and a nucleic acid encoding an immunosuppression
inhibiting polypeptide may be included in two or more vectors belonging to a vector group.
[0180] One or more other immune function regulating factors such as IL-1, IL-2, IL-3, IL-4,
IL-5, IL-6, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, IL-17, IL-18, IL-23,
IL-27, 1IP-10, CCL1, CCL2, CCL3, CCL4, CCL5, CCL7, CCLS8, CCL11, CCL13, CCL14,
CCLI15, CCL16, CCL17, CCL18, CCL20, CCL21, CCL22, CCL23, CCL24, CCL25, CCL26,
CCL27, CCL28, CXCL1, CXCL2, CXCL3, CXCL4, CXCL4L1, CXCLS5, CXCL6, CXCL7,
CXCL8, CXCL9, CXCL10,CXCL11, CXCL12, CXCL13,CXCL14, CXCL16, CXCL17,
CX3CL1, XCL1, XCL2, CCL3L1, CCL3L3, CCLAL1, CCL4L2, FIt3L, Interferon-gamma,
MIP-1 alpha, GM-CSF, M-CSF, TGF-beta, or TNF-alpha may be further incorporated into
any of the foregoing vectors, or into a vector other than the foregoing vectors, and may be
introduced into the immunoresponsive cell.
[0181] The method used for introducing a nucleic acid-retaining vector into an
immunoresponsive cell is not particularly limited, and examples thereof include known
methods such as a virus infection method, a transposon method, a calcium phosphate method,
a lipofection method, a microinjection method, and an electroporation method. A method
involving introduction using a virus infection method, which is capable of introducing a
foreign nucleic acid into the genome, may provide stability of nucleic acid retention.
[0182] An example of the virus infection method is a method including transfecting a

packaging cell, such as a GP2-293 cell (manufactured by Takara Bio Inc.), a Plat-GP cell
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(manufactured by Cosmo Bio Co., Ltd.), a PG13 cell (ATCC CRL-10686), or PA317 cell
(ATCC CRL-9078) with a vector and a packaging plasmid to generate a recombinant virus,
and infecting an immunoresponsive cell with the recombinant virus. This may be carried out
using a commercial kit such as Retrovirus packaging kit Eco (manufactured by Takara Bio
Inc.). Use of a MSCYV retrovirus expression system or the like enables introduction of a
foreign nucleic acid into the genome.

[0183] The integration of the nucleic acid encoding IL-7, the nucleic acid encoding CCL19,
the nucleic acid encoding an immunosuppression inhibiting polypeptide, and, if necessary, the
nucleic acid encoding a cell surface molecule that specifically recognizes a cancer antigen,
into the genome can also be performed using a known gene editing technique. Examples of
known gene editing techniques include a technique using an endonuclease such as zinc finger
nuclease, TALEN (transcription activator-like effector nuclease), or a CRISPR (clustered
regulatory interspaced short palindromic repeat)-Cas system. Integration of a nucleic acid
encoding another foreign protein, which is optionally introduced, into the genome can be
performed using such methods.

[0184] In the case of integrating these nucleic acids (genes) into the genome of an
immunoresponsive cell, the nucleic acids may be integrated, together with an upstream
promotor or upstream promoters for regulating the genes, into a non-coding region or the like
of the genome in an operable manner (i.e., to be capable of expression under control exerted
by the promotor), or may be operably integrated without, a promoter, into the downstream of
a promoter that is already present in the genome. Examples of the promoter that is already
present in the genome include a promoter of TCRa or TCR}.

[0185] When two or more nucleic acids from among a nucleic acid encoding a cell surface
molecule that specifically recognizes a cancer antigen, a nucleic acid encoding IL-7, a nucleic
acid encoding CCL19, a nucleic acid encoding an immunosuppression inhibiting polypeptide,
and an optionally introduced nucleic acid encoding an additional foreign protein are present in
the proximity of each other, those two or more nucleic acids may be expressed under a control
exerted by a common promoter. In a case in which the nucleic acids are expressed under a
control exerted by a common promoter, transcription and/or translation may be split by using
a 2A peptide, an IRES peptide, or the like, to enable expression of individual polypeptides.
[0186] In a case in which a vector retaining two or more of a nucleic acid encoding a cell
surface molecule that specifically recognizes a cancer antigen, a nucleic acid encoding IL-7, a
nucleic acid encoding CCL19, or a nucleic acid encoding an immunosuppression inhibiting

polypeptide are introduced into an immunoresponsive cell, the alignment order of the two or
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more nucleic acids in the vector is not particularly limited. For example, in the vector (f)
containing a nucleic acid encoding a cell surface molecule that specifically recognizes a
cancer antigen, a nucleic acid encoding IL-7, a nucleic acid encoding CCL19, and a nucleic
acid encoding an immunosuppression inhibiting polypeptide, the alignment order of these
four nucleic acids is not limited. ~Specifically, with respect to the order from the upstream
(5'-terminal side) to the downstream (3'-terminal side), the order may be:

(1) one of a nucleic acid encoding a cell surface molecule that specifically recognizes
a cancer antigen, a nucleic acid encoding IL-7, a nucleic acid encoding CCL19, or a nucleic
acid encoding an immunosuppression inhibiting polypeptide, followed by

(i1) one of the remainder (three nucleotides) of the foregoing four nucleic acids,
followed by

(ii1) one of the remainder (two nucleotides) of the foregoing four nucleic acids,
followed by

(iv) the last remaining nucleic acid of the four nucleic acids.
[0187] Similar to the above, with respect to a vector including a nucleic acid encoding IL-7,
a nucleic acid encoding CCL19, and a nucleic acid encoding an immunosuppression
inhibiting polypeptide, which may be used in a case in which the immunoresponsive cell
inherently expresses a cell surface molecule that specifically recognizes a cancer antigen, the
order of the nucleic acids may be:

(1) one of a nucleic acid encoding IL-7, a nucleic acid encoding CCL19, or a nucleic
acid encoding an immunosuppression inhibiting polypeptide, followed by

(1) one of the remainder (two nucleic acids) of the foregoing three nucleic acids,
followed by

(ii1) the last remaining nucleic acid of the three nucleic acids.
[0188] The nucleic acid encoding a cell surface molecule that specifically recognizes a
cancer antigen, the nucleic acid encoding IL-7, the nucleic acid encoding CCL19, and the
nucleic acid encoding an immunosuppression inhibiting polypeptide may be transcribed due
to the action of respectively different promoters, or may be transcribed due to the action of
one promoter, using internal ribozyme entry site (IRES) or a self-cleaving 2A peptide.
[0189] In a case in which plural nucleic acids are transcribed due to the action of one
promoter, a base sequence stretching between the respective nucleic acids may include a
freely-selected base sequence as long as expression of individual nucleic acids is possible.
The base sequence stretching between the respective nucleic acids may include a base

sequence encoding a self-cleaving peptide (2A peptide) or an IRES-encoding base sequence,
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or may include a base sequence encoding a 2A peptide. Efficient expression of respective
nucleic acids is enabled by linking plural nucleic acids with such a base sequence. The base
sequence stretching between the respective nucleic acids, which may include a base sequence
encoding a self-cleaving peptide (2A peptide) or IRES, may be a base sequence stretching
between a nucleic acid encoding IL-7 and a nucleic acid encoding CCL19, or a base sequence
stretching between a nucleic acid encoding IL-7 and a nucleic acid encoding an
immunosuppression inhibiting polypeptide, or a base sequence stretching between a nucleic
acid encoding a cell surface molecule that specifically recognizes a cancer antigen and a
nucleic acid encoding IL-7, or a base sequence stretching between a nucleic acid encoding a
cell surface molecule that specifically recognizes a cancer antigen and a nucleic acid encoding
CCL19, or a base sequence stretching between a nucleic acid encoding a cell surface molecule
that specifically recognizes a cancer antigen and a nucleic acid encoding an
immunosuppression inhibiting polypeptide, or a base sequence stretching between a nucleic
acid encoding CCL19 and a nucleic acid encoding an immunosuppression inhibiting
polypeptide, or a base sequence stretching between a nucleic acid encoding an alpha chain
and a nucleic acid encoding a beta chain in an alpha-beta TCR, or a base sequence stretching
between a nucleic acid encoding a gamma chain and a nucleic acid encoding a delta chain in a
gamma-delta TCR. That is, these intergenic regions each may include a base sequence
encoding a self-cleaving peptide (2A peptide) or IRES, if desired.

[0190] A 2A peptide is a self-cleaving peptide from a virus. The specifics thereof are as
described above.

[0191] The vector used for introducing a nucleic acid into an immunoresponsive cell may be
linear or circular, and may be a non-virus vector such as a plasmid, a virus vector, or a
transposon vector. The vector used for introducing a nucleic acid into the
immunoresponsive cell may include one or more of a regulatory sequence such as a promoter
or a terminator, or a selection marker sequence such as a drug-resistant nucleic acid or a
reporter nucleic acid. Expression of the nucleic acid may utilize a promoter contained in the
vector even after the nucleic acid has been introduced into the immunoresponsive cell. For
example, by operably disposing one or more of the nucleic acid encoding a cell surface
molecule that specifically recognizes a cancer antigen, the nucleic acid encoding IL-7, the
nucleic acid encoding CCL19, or the nucleic acid encoding an immunosuppression inhibiting
polypeptide at the downstream of a promoter sequence in the vector, the nucleic acids can
efficiently be transcribed.

[0192] Examples of the promoter include promoters from viruses such as a LTR promoter of
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a retrovirus, the SV40 early promoter, the cytomegalovirus promoter, and the thymidine
kinase promoter of the herpes simplex virus, and promoters from mammals such as the
phosphoglycerate kinase (PGK) promoter, the Xist promoter, the B-actin promoter, the RNA
polymerase II promoter, and the polypeptide chain elongation factor gene promoter. It is
also possible to use a tetracycline responsive promoter induced by tetracycline, a Mx1
promoter induced by interferon, or the like. By using a promoter that is induced by a
specific substance, the expression of a gene subject to transcription regulation by the promoter
(for example, one or more of a gene encoding a cell surface molecule that specifically
recognizes a cancer antigen, a gene encoding IL-7, a gene encoding CCL19, or a gene
encoding an immunosuppression inhibiting polypeptide) can be regulated in accordance with
the course of treatment of the cancer.
[0193] Examples of the virus vector include a retrovirus vector, a lentivirus vector, an
adenovirus vector, and an adeno-associated virus vector. Examples of the retrovirus vector
include a pMSGYV vector (Tamada K. et al., Clin Cancer Res 18:6436-6445 (2002)) and
pMSCYV vector (manufactured by Takara Bio Inc.). Use of a retrovirus vector enables the
introduced nucleic acid to be stably expressed for a long time since the introduced nucleic
acid is integrated into the genome of the host cell.
[0194] The expression of IL-7, CCL19, the immunosuppression inhibiting polypeptide, and
the cell surface molecule that specifically recognizes a cancer antigen in the
immunoresponsive cell can be determined, for example, by flow cytometry, ELISA, or
Western Blotting. Introduction of nucleic acids encoding these molecules can be confirmed
by checking for the expression products as described above, or by using, for example,
Northern Blotting, Southern Blotting, or PCR such as RT-PCR. When the vector used for
nucleic acid introduction includes a marker gene, the introduction of the nucleic acid can be
confirmed by checking for the expression of the marker gene inserted in the expression
vector.
[0195] <Drug Including Immunoresponsive Cell C according to the Present Disclosure>
According to the present disclosure, a drug including an immunoresponsive cell
expressing Interleukin-7, CCL19, an immunosuppression inhibiting polypeptide, and a cell
surface molecule that specifically recognizes a cancer antigen (hereinafter also referred to as
"drug C according to the present disclosure") is provided. In other words, the drug C
according to the present disclosure is a drug that includes the immunoresponsive cell C
according to the present disclosure.

The drug C according to the present disclosure may further include a
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pharmaceutically acceptable additive, and examples of the additive include physiological
saline, buffered saline, cell culture medium, dextrose, water for injection, glycerol, ethanol,
and combinations thereof, a stabilizer, a solubilizer, a surfactant, a buffering agent, a
preservative, an isotonization agent, a filler, and a lubricant.

[0196] The amount of the immunoresponsive cells C according to the present disclosure
contained in the drug C according to the present disclosure may be adjusted, as appropriate, in
accordance with, for example, the type, position, or severity of the cancer, or the age, body
weight, or condition of the subject to be treated. The amount of the immunoresponsive cells
C according to the present disclosure contained in the drug C according to the present
disclosure is, for example, from 1x10% to 1x10'! cells, more specifically from 1x10° to 1x10'°
cells, and still more specifically from 1x10° to 1x10? cells, per one administration. Further
the amount of the immunoresponsive cells C according to the present disclosure may be
small, such as 1x10° cells or less, for example, from 1x10° to 5x10° cells, and more
specifically from 1.5x10° to 4x10° cells, per one administration.

As described above, even in the case of treatment of a cancer that is difficult to treat
with an immunoresponsive cell expressing interleukin-7, CCL19, and a cell surface molecule
that specifically recognizes a cancer antigen, but not expressing an immunosuppression
inhibiting polypeptide, or with an immunoresponsive cell expressing an immunosuppression
inhibiting polypeptide and a cell surface molecule that specifically recognizes a cancer
antigen, but not expressing interleukin-7 or CCL19, such a cancer can be treated with the
immunoresponsive cell C according to the present disclosure. Therefore, the amount of the
immunoresponsive cells C according to the present disclosure contained in the drug C may be
so small an amount at which an anticancer effect would not be exerted in the case of using
that amount of immunoresponsive cells expressing interleukin-7, CCL19, and a cell surface
molecule that specifically recognizes a cancer antigen, but not expressing an
immunosuppression inhibiting polypeptide, or using that amount of immunoresponsive cells
expressing an immunosuppression inhibiting polypeptide and a cell surface molecule that
specifically recognizes a cancer antigen, but not expressing interleukin-7 or CCL19. The
lower limit of the amount of the immunoresponsive cells C is not particularly limited as long
as the immunoresponsive cells C in that amount is capable of exerting an anticancer effect.
[0197] The drug C according to the present disclosure may be administered at a frequency of
four times daily, three times daily, twice daily, once daily, once per every other days, once in
every third days, once in every fourth day, once in every fifth day, once in every sixth day,

once weekly, once in every eighth day, once in every ninth day, once in every tenth day, twice
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weekly, once monthly, or twice monthly. Further, the number of administrations may be
from 1 to 10 in total, specifically, 1,2, 3,4, 5,6,7, 8,9, or 10 in total. = Administration for
more than 10 times in total is also permissible.

[0198] As described above, the drug C according to the present disclosure exerts a
surprisingly improved therapeutic effect against cancer, due to a synergistic effect exerted by
the combination of factors of secreted IL-7 and CCL19, the immunosuppression inhibiting
polypeptide, and the immunoresponsive cell that expresses a cell surface molecule that
specifically recognizes a cancer antigen.

[0199] The drug C according to the present disclosure can be administered to a subject in
need of treatment of a cancer, using a method known to those skilled in the art, and may be
administered, for example, by topical infusion or injection (including catheter infusion),
systemic infusion or injection, intravenous infusion or injection, or parenteral administration
(for example, transdermal administration or transmucosal administration, more specifically,
nasal, ophthalmic, sublingual, by a suppository, by a patch, or the like). The drug C
according to the present disclosure may be formulated into a form (solution, suspension
liquid, or emulsion liquid) capable of infusion or injection of a unit dose, from the viewpoint
of handleability. More specific examples of administration methods include intravenous
injection, intratumor injection, intradermal injection, subcutaneous injection, intramuscular
injection, intraperitoneal injection, intra-arterial injection, intramedullary injection,
intracardiac injection, intra-articular injection, intrasynovial injection, intracranial injection,
intrathecal injection, and subarchnoidal injection (injection to cerebrospinal fluid).

[0200] After an immunoresponsive cell or precursor cell thereof as a starting point is
obtained from a patient, who is the subject of treatment, and requisite genes for converting the
cell into the immunoresponsive cell C according to the present disclosure are introduced
thereto, the immunoresponsive cell C according to the present disclosure may be introduced
to the same patient (autologous administration) or to a different patient (allogenic
administration). Alternatively, the immunoresponsive cell or precursor cell thereof as a
starting point may be prepared from a pluripotent stem cell such as an iPS cell or an ES cell,
or from somatic stem cell such as a hematopoietic stem cell.

[0201] The drug C according to the present disclosure may be administered, for example, in
the form of a sterile liquid preparation, which may be buffered to a predetermined pH, such as
an isotonic aqueous solution, a suspension liquid, an emulsion liquid, a dispersion liquid, or a
viscous composition. The liquid preparation may be a liquid preparation for injection. The

liquid preparation may be in the form of a viscous composition having a viscosity within an
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appropriate viscosity range so as to elongate the duration of contact with a specified tissue.
The liquid preparation may include a solvent or a dispersion medium selected from, for
example, water, physiological saline, phosphate-buffered saline, a polyol (for example,
glycerol, propylene glycol, or liquid polyethylene glycol), or a combination thereof.

[0202] The liquid preparation may be prepared by adding the immunoresponsive cell C
according to the present disclosure to an appropriate amount of an appropriate solvent,
together with various amounts of other components. The liquid preparation may include a
suitable carrier, diluent, or excipient. The liquid preparation may be lyophilized. The
liquid preparation may further include various auxiliary agents, depending on the desired
administration route, and examples of the auxiliary agents include a moisturizing agent, a
dispersant or emulsifier (for example, methyl cellulose), a pH buffering agent, a gelling agent
or viscosity enhancing agent, a preservative, a flavoring agent, and a coloring agent. In
regard to components that may be included in the liquid preparation, "REMINGTON'S
PHARMACEUTICAL SCIENCE", 17th edition (1985) may be referenced.

[0203] The liquid preparation may further include various additives that enhance the
stability and sterility of the liquid preparation, examples of which include antimicrobial
preservatives, antioxidants, chelating agents, and buffering agents. Various antibacterial
agents and antifungal agents, such as parabens, chlorobutanol, phenol, and sorbic acid, may
be used in order to prevent actions of microorganisms. Vehicles, diluents, and additives for
use in the liquid preparation should have compatibility with the immunoresponsive cell C
according to the present disclosure, which is included in the liquid preparation.

[0204] The liquid preparation may be isotonic with blood. The isotonicity can be achieved
by allowing the liquid preparation to include sodium chloride or another pharmaceutically
acceptable osmolarity regulating substance (for example, dextrose, boric acid, sodium tartrate,
propylene glycol, or another inorganic or organic solute).

[0205] The drug C according to the present disclosure may include another anticancer agent,
in addition to the immunoresponsive cell C according to the present disclosure. Examples of
the other anticancer agent include alkylating agents such as bendamustin, ifosfamide, and
dacarbazine, antimetabolites such as pentostatin, fludarabin, cladribin, methotrexate, 5-
fluorouracil, 6-mercaptopurine, and enocitabine, molecular target drugs such as rituximab,
cetuximab, and trastuzumab, kinase inhibitors such as imatinib, gefitinib, erlotinib, afatinib,
dasatinib, sunitinib, and trametinib, proteasome inhibitors such as bortezomib, calcineurin
inhibitors such as cyclosporine and tacrolimus, anticancer antibiotics such as idarubicin,

doxorubicin, and mitomycin C, plant alkaloids such as irinotecan and etoposide, platinum-
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containing drugs such as cisplatin, oxaliplatin, and carboplatin, hormone therapy agents such
as tamoxifen and bicalutamide, and immune control agents such as interferon. The other
anticancer agent may include at least one of an alkylating agent or an antimetabolite.

[0206] <Treatment of Cancer Using Drug C according to Present Disclosure>

In the case of using the drug C according to the present disclosure in treatment of a
cancer, the subject to be treated may be, for example, any mammalian animal. The subject
to be treated is, for example, a primate animal, and can more specifically be a human. The
subject to be treated may alternatively be a pet animal or a farm animal, examples of which
include a dog, a cat, a pig, cattle, a horse, a sheep, and a goat.

The cancer to be treated may be either a solid cancer or a blood cancer, and examples
thereof include: cancers such as adenocarcinoma, squamous cell carcinoma, adenosquamous
carcinoma, undifferentiated carcinoma, large cell carcinoma, small cell carcinoma, skin
cancer, breast cancer, prostate cancer, bladder cancer, vaginal cancer, cervical cancer, uterine
cancer, liver cancer, renal cancer, pancreatic cancer, spleen cancer, lung cancer, tracheal
cancer, bronchial carcinoma, colon cancer, small intestine cancer, gastric cancer, esophageal
cancer, gallbladder cancer, testicular cancer, and ovarian cancer; cancers of a bone tissue, a
cartilage tissue, an adipose tissue, a muscle tissue, a vascular tissue, and a hematopoietic
tissue; sarcomas such as chondrosarcoma, Ewing's sarcoma, malignant vascular endothelial
sarcoma, malignant schwannoma, osteosarcoma, and soft tissue sarcoma; blastomas such as
hepatoblastoma, medulloblastoma, nephroblastoma, neuroblastoma, pancreatoblastoma,
pleuropulmonary blastoma, and retinoblastoma; germ cell tumor; lymphoma; and leukemia.

Since the drug C according to the present disclosure is capable of reducing
immunosuppression in a cancer microenvironment, the cancer to be treated is not limited to a
hemocyte cancer, and the drug C also exerts a therapeutic effect against a solid cancer.
Therefore, the drug C exerts a high efficacy even against a solid cancer, which was difficult to
treat by conventional methods.

[0207] In a situation in which the presence of cancer cells in a subject is suspected, the drug
C according to the present disclosure may be prophylactically administered to the subject
before a definitive diagnosis of cancer is made. In the present disclosure, such a mode of
use is also included in the concept of use in treatment of a cancer.

[0208] <Method of Treating Cancer in Subject>

According to an aspect of the present disclosure, a method of treating a cancer in a
subject (hereinafter also referred to as the "cancer treatment method C according to the

present disclosure") is provided, the method including administering, to a subject, (a) an
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immunoresponsive cell expressing interleukin-7, CCL19, an immunosuppression inhibiting
polypeptide, and a cell surface molecule that specifically recognizes a cancer antigen.

[0209] Here, the immunoresponsive cell in the cancer treatment method C according to the
present disclosure is the immunoresponsive cell C according to the present disclosure, and the
above-described explanation regarding the immunoresponsive cell C according to the present
disclosure applies, as it is, to detailed configuration and examples of the immunoresponsive
cell in the cancer treatment method C according to the present disclosure.

[0210] In addition, the explanation regarding the drug C according to the present disclosure
applies, as it is, to the specifics of the treatment method such as the subject, cancer type, dose,
and administration schedule in the cancer treatment method C according to the present
disclosure. The immunoresponsive cell C according to the present disclosure may be
administered in a therapeutically effective amount.

Due to a synergistic effect exerted by the combination of factors of IL-7, CCL19, an
immunosuppression inhibiting polypeptide, and a cell surface molecule that specifically
recognizes a cancer antigen, which are expressed by the immunoresponsive cell, the cancer
treatment method C according to the present disclosure produces a surprisingly improved
therapeutic effect against cancer.

[0211] Further, according to the present disclosure, use of an immunoresponsive cell
expressing interleukin-7, CCL19, an immunosuppression inhibiting polypeptide, and a cell
surface molecule that specifically recognizes a cancer antigen in the manufacture of a drug for
treating a cancer is provided. Also in this use, the explanation regarding the combination
drug C according to the present disclosure applies, as it is, to the specifics of the
immunoresponsive cell, the cancer treatment, and the like.

[0212] Further, according to the present disclosure, an immunoresponsive cell expressing
interleukin-7, CCL19, an immunosuppression inhibiting polypeptide, and a cell surface
molecule that specifically recognizes a cancer antigen for use in treatment of a cancer in a
subject is provided.

[0213] The drug C according to the present disclosure may be contained in a container, such
as those described in the explanation regarding the combination drug A according to the
present disclosure. A product including a container containing the drug C is also provided.
[0214] As described above, according to one aspect of the present disclosure, a surprisingly
improved cancer therapeutic effect can be obtained, owing to a synergistic effect exerted by
the combination of IL-7, CCL19, an immunosuppression inhibiting polypeptide, and a cell

surface molecule that specifically recognizes a cancer antigen, which are expressed by the
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immunoresponsive cell.

EXAMPLES
[0215] Embodiments are more specifically described below, based on examples. However,
these examples do not limit the present disclosure in any way. In the following, % and ppm
are both based on mass, unless otherwise specified.
[0216] [Preparation of IL-7 x CCL19 Expression Vector]

An IL-7-F2A-CCL19 DNA fragment (SEQ ID NO: 9), which encodes mouse IL-7
(without a stop codon) followed by F2A and mouse CCL19, was artificially synthesized. In
order to prepare a vector that expresses IL-7, CCL19, and eGFP, the synthesized IL-7-F2A-
CCL19 DNA fragment was inserted into a MCS of a pMSGYV retrovirus expression vector
having a F2A-eGFP sequence (Tamada k et al., Clin Cancer Res 18: 6436-6445 (2002))
through treatment with restriction enzymes (Ncol and EcoRI) and ligation, to obtain a
pMSGYV vector (7x19 expression vector), which includes a IL-7-F2A-CCL19-F2A-eGFP
DNA fragment (SEQ ID NO: 10). The map of the vector obtained is shown in Fig. 1B. In
addition, a pMSGYV vector (eGFP-Conv. vector) as a control was prepared, which includes
eGFP but includes neither IL-7 nor CCL19. The map of the eGFP-Conv. vector is shown in
Fig. IA. In SEQ ID NO: 10, bases 1 to 462 correspond to IL -7 (bases 1 to 75 correspond to
a signal sequence of IL -7), bases 463 to 537 correspond to F2A, bases 538 to 861 correspond
to CCL 19 (bases 538 to 612 correspond to a signal sequence of CCL 19), bases 868 to 942
correspond to F2A, bases 946 to 1662 correspond to an eGFP-encoding nucleic acid, and
bases 1663 to 1665 correspond to a stop codon. The amino acid sequence corresponding to
the base sequence of SEQ ID NO: 10 is shown as SEQ ID NO: 11.  In order to adopt to use
of restriction enzyme Ncol, the fourth base in SEQ ID NO: 10 was changed from thymine (t)
to guanine (g) (resulting in a change of the second amino acid in SEQ ID NO: 11 from
phenylalanine (F) to valine (V)).

[0217] A retrovirus was prepared for the transduction of mouse T cells. Using
LIPOFECTAMINE 3000 (manufactured by Thermo Fisher Scientific K.K.), GP2-293
packaging cells (manufactured by Takara Bio Inc.) were transfected with the 7x19 expression
vector or eGFP-Conv. vector and a pCL-Eco plasmid (manufactured by Imgenex), to prepare
a retrovirus to which the 7x19 expression vector or eGFP-Conv. vector had been introduced.
[0218] The culture liquid used for the GP2-293 cells was DMEM supplemented with 10%
FCS, 100 U/ml penicillin, and 100 pg/ml streptomycin. The culture liquid used for T cells in
the later-described examples was RPMI-1640 supplemented with 10% FCS, 100 U/ml
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penicillin, 100 ug/ml streptomycin, and 50 mM 2-mercaptoethanol.
[0219] [Preparation of T cells Expressing IL-7, CCL19, eGFP, and TCR That Specifically
Recognizes P815 Tumor Antigen P1A]

Male and female DBA/2 mice (at an age of 6 to 8 weeks) were purchased from Japan
SLC, Inc. (Shizuoka, Japan) and used for experiments. Transgenic mice expressing a TCR
that specifically recognizes a H-2L9-restricted P815 tumor antigen P1A (Sarma, S., Y. Guo, Y.
Guilloux, C. Lee, X.-F. Bai, Y. Liu. 1999. J. Exp. Med. 189: 811-820) were backcrossed with
DBA/2 mice for at least 10 generations. All mice were maintained in pathogen-free
conditions.

Splenocytes were collected from a transgenic mouse after backcrossing that
expressed a TCR capable of specifically recognizing the P1A, and mouse T cells expressing
the P815 tumor antigen P1A-specific TCR and obtained from the splenocytes (P1A-specific
TCR-T cells; hereinafter also referred to as "vector unintroduced P1A-TCRT cells") were
obtained. Mouse T cells expressing P1A-specific TCR will be collectively referred to as
"P1A-TCRT cells", regardless of whether a vector has been introduced or not. In order to
perform transduction, vector unintroduced P1A-TCRT cells were activated by being
incubated, for 48 hours, in the presence of P1A peptide (LPYLGWLVF; SEQ ID NO: 12) and
IL-2 in amounts suitable for cell activation. After 48 hours of incubation, the cultured cells
were collected, and vector unintroduced P1A-TCRT cells were enriched by performing
negative magnetic sorting using a mouse Pan T cell Isolation Kit (manufactured by Miltenyi
Biotec, Bergisch Gladbach, Germany). Isolated vector unintroduced P1A-TCRT cells were
transferred to plates that were coated with 25 pg/ml of RETRONECTIN (registered
trademark, manufactured by Takara Bio Inc.). The supernatant prepared above, which
contained a retrovirus transduced with the 7x19 expression vector or eGFP-Conv. vector, was
mixed with the vector unintroduced P1A-TCRT cells (1x10° cells/ml), which had been
activated on the plate, and the cells were centrifuged at 1500 rpm for 2 hours, and then
cultured for 6 hours. In order to remove the retrovirus from the culture liquid, the T cells
were collected, washed, transferred to a fresh growth culture liquid medium (RPMI-1640)
containing IL-2, and cultured for another 2 days to prepare a population of PIA-TCRT cells
that included P1A-TCRT cells transduced with the 7x19 expression vector (hereinafter also
referred to as "eGFP-expressing P1A-7x19 TCRT cells"), or a population of P1A-TCRT cells
that included P1A-TCRT cells transduced with the eGFP-Conv. vector (hereinafter also
referred to as "eGFP-expressing P1A-TCRT cells"). The transduction with the respective

expression vectors was confirmed by flow cytometry analysis, which detected eGFP as a
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surrogate marker. As described above, eGFP-expressing P1A-7%19 TCRT cells and eGFP-
expressing P1A-TCRT cells accounted for only a part of their respective PIA-TCRT cell
populations. Nevertheless, for the sake of simplicity of description, treatment on the
corresponding cell population is described as treatment on the eGFP-expressing P1A-7%19
TCRT cells or on the eGFP-expressing P1A-TCRT cells in the present specification, unless
otherwise specified.

[0220] [Confirmation of Transduction]

(Flow Cytometry Analysis)

The expression levels of eGFP and CDS8 were checked by dual-color flow cytometry
analysis. Vector unintroduced P1A-TCRT cells, which did not undergo transduction with a
retrovirus, eGFP-expressing P1A-7%19 TCRT cells, and eGFP-expressing P1A-TCRT cells
were cultured in the presence of allophycocyanin (APC)-conjugated anti-CD8 monoclonal
antibody (53-6.7, manufactured by Affymetrix). Flow cytometry was performed using a
EC800 (manufactured by Sony Corporation) or a BD LSRForetessa X-20 (manufactured by
BD Biosciences), and data analysis was performed using FlowJo software (manufactured by
Tree Star).

The results are shown as a scatter plot in Fig. 2. In Figs. 2, 3A and 3B,
“Transduction (-)” represents P1A-TCRT cells that did not undergo transduction (vector
unintroduced P1A-TCRT cells), “Conv. P1A-T cells” represents eGFP-expressing P1A-TCRT
cells, and “7x19 P1A-T cells ” represents eGFP-expressing P1A-7%19 TCRT cells. The
percentage values in Fig. 2 each indicate a proportion of the number of cells present in each
region.

As shown in Fig. 2, in the cases of the eGFP-expressing P1A-7x19 TCRT cells and
the eGFP-expressing P1A-TCRT cells, it was observed that about 70% to 80% of T cells
expressed eGFP, demonstrating that the 7x19 expression vector or the eGFP-Conv. vector was
successfully introduced.

[0221] (Analysis by ELISA)

The conditioned medium obtained after the eGFP-expressing P1A-7x19 TCRT cells
or eGFP-expressing P1A-TCRT cells were cultured for 2 days was collected, and the
concentrations of IL-7 and CCL19 in the conditioned medium were measured using a
commercially available ELISA kit (manufactured by R&D systems). The results are shown
in Figs. 3Aand 3B. Together with the average value over the triplicate wells, the standard
deviation is also shown in the graph. The “N.D." in the graph indicates that the presence

was not detected, and “***” indicates P < 0.001. As shown in Figs. 3A and 3B, the
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expression of IL-7 and the expression of CCL19 were confirmed in the case of the eGFP-
expressing P1A-7x19 TCRT cells.
[0222] (Analysis of Anticancer Effect Produced by Administration to Tumor-Bearing Mice)

On day 0, 5x10° P815 mastocytoma cells that were suspended in 0.1 ml of HBSS
were subcutaneously inoculated into the flanks of male and female DBA/2 mice at an age of 6
to 8 weeks. The P815 mastocytoma cells were syngeneic to DBA/2 mice, and hereinafter
also simply referred to as "P815 cells" or "P815 tumor cells". On day 6, the mice were
subjected to sublethal irradiation (3 to 5 Gy) for preconditioning. On day 7, the mice were
divided into six groups. Group 1 and Group 2 received intravenous administration of 1x10°
eGFP-expressing P1A-7x19 TCRT cells, Group 3 and Group 4 received intravenous
administration of 1x10° eGFP-expressing P1A-TCRT cells, and Group 5 and Group 6 did not
receive administration of T cells (as described above, the number of cells indicated is the total
number of T cells in the P1A-TCRT cell population, which included the eGFP-expressing
P1A-7x19 TCRT cells or the eGFP-expressing P1A-TCRT cells). The mice in Group 2,
Group 4, and Group 6 were further injected intraperitoneally with an anti-PD-1 monoclonal
antibody (manufactured by Merck, clone G4; the same applies to the anti-PD-1 monoclonal
antibodies described below) at a dose of 100 pg/individual and a frequency of once a week for
a total of six times, starting on day 10. The survival rates of the respective mice were
analyzed, and the tumor volume of each mouse were measured twice a week. The tumor
volume was measured with a digital calliper and obtained according to the following
expression:

Tumor volume = 1/2 x (length of long axis of tumor) x (length of short axis of
tumor)?

The results of the analysis of the survival rates of the respective mice are shown in
Fig. 4, and the results of the measurement of the tumor volume are shown in Figs. 5A to SF.
The data indicated was obtained by pooling the results of five independent experiments.
[0223] In Figs. 4 and 5A to SF, o indicates mice that did not receive administration (sample
size = 15 mice; the foregoing Group 5), m indicates mice that received administration of the
anti-PD-1 monoclonal antibody alone (sample size = 11 mice; the foregoing Group 6), A
indicates mice that received administration of the eGFP-expressing P1A-TCRT cells (sample
size = 17 mice; the foregoing Group 3), A indicates mice that received administration of the
eGFP-expressing P1A-TCRT cells and the anti-PD-1 monoclonal antibody (sample size = 14
mice; the foregoing Group 4), o indicates mice that received administration of the eGFP-

expressing P1A-7x19 TCRT cells (sample size = 24 mice; the foregoing Group 1), and
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indicates mice that received administration of the eGFP-expressing P1A -7x19 TCRT cells
and the anti-PD-1 monoclonal antibody (sample size = 19 mice; the foregoing Group 2). In
Figs. 4 and 5A to 5F, the horizontal axis represents the number of days that elapsed since the
subcutaneous inoculation with P815 mastocytoma cells. The number of tumor-rejecting
mice (numerator) relative to the total number of mice in each group (denominator) is also
shown in Figs. 5A to SF. The P values in the log-rank test were P = 0.0005 between A and o
groups, P =0.0002 between A and e groups, P =0.7284 between A and A groups, and P =
0.0253 between o and e groups.

The results shown in Figs. 4 and 5A to 5SF demonstrate that the mice that received
administration of the eGFP-expressing P1A-7x19 TCRT cells and the anti-PD-1 monoclonal
antibody () achieved an increase in the survival rate and suppression of increase in the tumor
volume of the solid tumor, at a level that could not be achieved in the mice (©) that received
administration of the eGFP-expressing P1A-7x19 TCRT cells or the mice ( A) that received
administration of the eGFP-expressing P1A-TCRT cells and the anti-PD-1 monoclonal
antibody. In contrast, the mice that received administration of the eGFP-expressing P1A-
TCRT cells and the anti-PD-1 monoclonal antibody ( A) did not exhibit a high synergistic
effect.

[0224] (Preparation of PD-1-disrupted or ROSA26-disrupted P1A-TCRT)

For gene editing, similarly to the above, vector unintroduced P1A-TCRT cells were
activated by being incubated for 48 hours in the presence of P1A peptide (LPYLGWLVF;
SEQ ID NO: 12) and IL-2 in amounts appropriate for cell activation. ~After 48 hours of
incubation, the cultured cells were collected, and the vector unintroduced P1A-TCRT cells
were enriched by negative magnetic sorting using a mouse Pan T cell Isolation Kit (Miltenyi
Biotec, Bergisch Gladbach, Germany). The T cells obtained were washed with PBS,
resuspended in Buffer R (manufactured by Thermo Fisher Scientific K.K.), and mixed with a
Cas9-RNP complex, which included a TRUECUT (registered trademark) Cas9 protein v2
(manufactured by Thermo Fisher Scientific K.K.) and a gene-specific guide RNA. The
Cas9-RNP complex was introduced into the T cells by electroporation, using a Neon
Transfection System (manufactured by Invitrogen). This resulted in the disruption of the
target gene. Furthermore, immediately after electroporation, the T cells were resuspended in
IL-2-containing cRPMI, and the 7x19 expression vector was packaged into a retrovirus and
introduced into the T cells in the same manner as that described above. The guide RNA
targeted to mouse PD-1 was designed with reference to Okada M, et al. Blockage of Core

Fucosylation Reduces Cell-Surface Expression of PD-1 and Promotes Anti-tumor Immune
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Responses of T Cells. Cell Rep. 2017; 20(5): 1017-1028, and the sequence of the guide RNA
portion was 5'-UCUGGGCAUGUGGGUCCGGC-3' (SEQ ID NO: 13). The synthesis of the
guide RNA was outsourced to Thermo Fisher Scientific K.K. As a control, the guide RNA
was replaced by 5'-CUCCAGUCUUUCUAGAAGAU-3' (SEQ ID NO: 14) targeted to
ROSAZ26, to disrupt mouse ROSA26. The guide RNA targeted to ROSA26 was purchased
from Thermo Fisher Scientific K.K.
[0225] (Administration Experiment of PD-1-disrupted or ROSA26-disrupted P1A-TCRT)

On day 0, 5x10° P815 mastocytoma cells suspended in 0.1 ml of HBSS were
subcutaneously inoculated into the flanks of male and female DBA/2 mice at an age of 6 to 8
weeks. On day 6, the mice were subjected to sublethal irradiation (3 to 5 Gy) for
preconditioning. The mice were divided into four groups, which respectively received the
following treatments on day 7 and subsequent days.

Group 1: Neither T cells nor an antibody was administered.

Group 2: On day 7, 1x10° eGFP-expressing P1A-7x19 TCRT cells of which ROSA
26 had been knocked down were administered intravenously.

Group 3: On day 7, 1x10° cells of a cell population including eGFP-expressing P1A-
7%19 TCRT cells of which PD-1 had been knocked down were administered intravenously.

Group 4: On day 7, 1x10° cells of a cell population including eGFP-expressing P1A-
7x19 TCRT cells of which PD-1 had been knocked down were administered intravenously,
and the anti-PD-1 monoclonal antibody was injected intraperitoneally at a dose of 100
pg/individual and a frequency of once a week for a total of six times starting on day 10.

As described above, the number of cells indicated is the total number of T cells in the
P1A-TCRT cell population, which included the eGFP-expressing P1A-7x19 TCRT cells.

Thereafter, the survival rates of the respective mice were analyzed, and the tumor
volume of each mouse was measured twice a week according to the foregoing technique using
a digital calliper. The results of the analysis of the survival rates of the respective mice are
shown in Fig. 6A, and the results of the measurement of the tumor volume are shown in Figs.
6B to 6E. The sample size was N = 6 for all groups.
[0226] In Figs. 6A to 6E, x indicates mice that did not receive administration (the foregoing
Group 1), o indicates mice that received administration of the eGFP-expressing P1A-7x19
TCRT cells of which the ROSA26 region had been knocked down (the foregoing Group 2), ¢
indicates mice that received administration of the eGFP-expressing P1A-7x19 TCRT cells of
which PD-1 had been knocked down (the foregoing Group 3), 4 indicates mice that received

administration of the anti-PD-1 monoclonal antibody in addition to the eGFP-expressing
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P1A-7x19 TCRT cells of which PD-1 had been knocked down (the foregoing Group 4).

In Figs. 6A to 6E, the horizontal axis represents the number of days that elapsed
since the subcutaneous inoculation with P815 mastocytoma cells. The number of tumor-
rejecting mice (numerator) relative to the total number of mice in each group (denominator) is
also shown in Figs. 6B to 6E. The P-values in the log-rank test were P = 0.0454 between X
and o groups, P =0.0431 between o and ¢ groups, and P = 0.0402 between ¢ and ¢ groups.

The results shown in Figs. 6A to 6E demonstrate that the therapeutic effect against
cancer that can be obtained in the mice that received administration of the eGFP-expressing
P1A-7x19 TCRT cells and the anti-PD-1 monoclonal antibody is much higher than that
obtained in the case of simply knocking down PD-1 in the eGFP-expressing P1A-7x19 TCRT
cells. This demonstrates that the administration of the anti-PD-1 monoclonal antibody not
only promotes the immune response of the eGFP-expressing P1A-7x19 TCRT cells, but also
promotes the function of endogenous immune cells that were attracted to the vicinity of
cancer cells by the eGFP-expressing P1A-7x19 TCRT cells.

[0227] (Retention of PIA-TCRT Cells in Mouse Spleen)

On day 0, 5x10° P815 mastocytoma cells suspended in 0.1 ml of HBSS were
subcutaneously inoculated into the flanks of male and female DBA/2 mice at an age of 6 to 8
weeks. On day 6, the mice were subjected to sublethal irradiation (3 to 5 Gy) for
preconditioning. On day 7, the mice were divided into two groups, of which the first group
received intravenous administration of 1x10° eGFP-expressing P1A-7x19 TCRT cells, and
the second group received intravenous administration of 1x10° eGFP-expressing P1A-TCRT
cells. Mice individuals that exhibited complete tumor regression were euthanized on day
119, and their splenocytes were collected, counted, and analyzed by flow cytometry to assess
the retention of the P1A-TCRT cells in the spleen. In addition, T cells were isolated from
the splenocytes using a magnetic sorting method, and 2x10° T cells were incubated with
1x10% P815 cells that had been treated with mitomycin C.  After 3 days and after 5 days, the
conditioned medium was collected and the concentration of IFN-y was measured by ELISA.
The number of P1A-TCRT cells (per well) during the period of culturing with P815 cells was
also measured by flow cytometry. Based on these tests, the function of the P1A-TCRT cells
in the spleen were evaluated.

The sample size was five mice with respect to the group that received administration
of the eGFP-expressing P1A-7x19 TCRT cells, and was two mice with respect to the group
that received administration of the eGFP-expressing P1A-TCRT cells.

[0228] The collected splenocytes were measured with respect to the expression of CD8 and
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eGFP, based on flow cytometry similar to the that in the experiment shown in Fig. 2 (provided
that the gate was changed from quarter gates to a custom gate including a CD8 eGFP" gate
and a CD8"eGFP" gate), and the results are shown in Fig. 7. The average proportion of cells
that expressed eGFP but did not express CD8 (CD8eGFP" cells) in splenocytes is indicated
by open bars in Fig. 8A, and the average number of cells is indicated by open bars in Fig. 8B.
The average proportion of cells that expressed both of CD8 and eGFP (CD8 e¢GFP” cells) in
splenocytes is indicated by black solid bars in Fig. 8A, and the average number of cells is
indicated by black solid bars in Fig. 8B. In Figs. 8A and 8B, the open bars are located to the
left of the black solid bars, although the data for “Conv. P1A-T cells” is barely visible due to
their small values. In Figs. 7, 8A, and 8B, “Conv. P1A-T cells” represents the group that
received administration of the eGFP-expressing P1A-TCRT cells, and “7%19 P1A-T cells”
represents the group that received administration of the eGFP-expressing P1A-7x19 TCRT
cells. The results shown in Figs. 7, 8A, and 8B demonstrate that, in the group of mice that
received administration of the eGFP-expressing P1A-7x19 TCRT cells, the mice retained the
P1A-TCRT cells holding the introduced genes, even on day 119. The percentages noted in
Fig. 7 represent the proportion of cells that expressed eGFP but did not express CD8 (CD§"
eGFP" cells) (0.055% in the group that received administration of the eGFP-expressing P1A-
TCRT cells, and 0.97% in the group that received administration of the eGFP-expressing
P1A-7x19 TCRT cells), and the proportion of cells that expressed both of CD8 and eGFP
(CD8'eGFP” cells) (0.0068% in the group that received administration of the eGFP-
expressing P1A-TCRT cells and 0.47% in the group that received administration of the eGFP-
expressing P1A-7x19 TCRT cells).

[0229] Furthermore, the number of P1A-TCRT cells (per well) that expressed both of CDS8
and eGFP during the period culturing with P815 cells was measured by flow cytometry, and
the results are shown in Fig. 8C. The concentration of [IFN-y obtained by ELISA
measurement of the conditioned medium is shown in Fig. 8D. In Figs. 8C and 8D, the
results obtained in the group that received administration of the eGFP-expressing P1A-TCRT
cells are indicated by the left bars (open bars) at respective time points, and the results
obtained in the group that received administration of the eGFP-expressing P1A-7x19 TCRT
cells are indicated by the right bars (black solid bars) at the respective time points. Here, in
Fig. 8C, the left-hand bars indicating the results obtained in the group that received
administration of the eGFP-expressing P1A-TCRT cells overlaps the horizontal axis (i.e., the
number of PIA-TCRT cells that expressed both of CD8 and eGFP is almost zero), as a result
of which the left-hand bars are actually not observable. In Figs. 8C and 8D, the results are
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shown in terms of the average value and the standard deviation, where “*” indicates that the P
value satisfies P < 0.05, and “**” indicates that the P value satisfies P < 0.01.

The results shown in Figs. 8C and 8D demonstrate that the function of the P1A-
TCRT cells holding the introduced genes was retained in the mice even on day 119.

[0230] (Rechallenge Experiment with Cancer Cells)

On day 0, 5x10° P815 cells suspended in 0.1 ml of HBSS were subcutaneously
inoculated into the flanks of male and female DBA/2 mice at an age of 6 to 8 weeks. On day
6, the mice were subjected to sublethal irradiation (3 to 5 Gy) for preconditioning. On day 7,
1x10% eGFP-expressing P1A-7x19 TCRT cells were administered intravenously (as described
above, the number of cells indicated is the total number of T cells in the P1A-TCRT cell
populations, which included the eGFP-expressing P1A-7x19 TCRT cells). In addition, the
anti-PD-1 monoclonal antibody was injected intraperitoneally at a dose of 100 pg/individual
and a frequency of once a week for a total of six times, starting on day 10. On day 117,
5x10° P815 mastocytoma cells suspended in 0.1 ml of HBSS were subcutaneously inoculated
again into the flanks of four mice that exhibited complete tumor regression. In addition,
5x10° P815 mastocytoma cells suspended in 0.1 ml of HBSS were subcutaneously inoculated
into the flanks of six naive DBA/2 mice, as a control. The results of measurement of the
tumor volume of the mice are shown in Fig. 9 together with the number of elapsed days up to
day 20, assuming that the day of the reinoculation of P815 cells into the mice that exhibited
complete tumor regression or the day of the inoculation of P815 cells into the naive DBA/2
mice is day 0. The tumor volumes of the mice were measured with a digital calliper, as
described regarding Figs. SA to SF, but the tumor volume is indicated in terms of the average
value and the standard deviation in this experiment.

[0231] In Fig. 9, x indicates the result of the inoculation of P815 cells into the naive DBA/2
mice, and e indicates the result of the reinoculation of P815 cells into the mice that exhibited
complete tumor regression.

The results shown in Fig. 9 demonstrate that the mice that had been cured by the
administration of the eGFP-expressing P1A-7x19 TCRT cells and the anti-PD-1 monoclonal
antibody retained their resistance to cancer cells even on day 117.

[0232] [Preparation of CAR-T Cells Expressing IL-7 and CCL19]

A control anti-hCD20 CAR vector and an IL-7/CCL19-expressing-anti-hCD20 CAR
vector were prepared according to the method described in paragraphs [0061] to [0066] of
WO 2016/56228, and introduced into 3x10° purified mouse T cells obtained from the spleen
and lymph nodes of DBA/2 mice, to prepare anti-hCD20 CAR-IL-7/CCL19-expressing T
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cells or anti-hCD20-CAR-expressing T cells. The control anti-hCD20 CAR vector is a
vector containing a nucleic acid encoding an anti-hCD20 CAR, and the IL-7/CCL19
expression-anti-hCD20 CAR vector is a vector containing a nucleic acid encoding anti-
hCD20 CAR-F2A-IL-7-F2A-CCL19 in this order.

[0233] (Analysis of Anticancer Effect Produced by Administration to Tumor-bearing Mice)

On day 0, 5x10° P815-hCD20 tumor cells suspended in 0.1 ml of HBSS were
subcutaneously inoculated into the flanks of male DBA/2 mice at an age of 6 to 12 weeks (see
Nat Biotechnol. 2018; 36(4): 346-351). On day 11, cyclophosphamide (CPA, 100 mg/kg),
which is an anticancer agent, was administered intraperitoneally to the mice. The mice were
divided into five groups, and subsequent treatment was performed as follows.

Group 1 received neither administration of CAR-expressing T cells nor
administration of an antibody.

Group 2 received intraperitoneal administration of the anti-PD-1 monoclonal
antibody every 4 or 5 days for a total of five times, starting on day 17.

Group 3 received intravenous administration of 0.25x10° anti-hCD20-CAR-
expressing T cells on day 14, and received intraperitoneal administration of the anti-PD-1
monoclonal antibody at a dose of 100 pg/individual every 4 to 5 days for a total of five times,
starting on day 17.

Group 4 received intravenous administration of 0.25x10° anti-hCD20 CAR-IL-
7/CCL19-expressing T cells on day 14, and received intraperitoneal administration of a
hamster control IgG antibody that does not recognize PD-1 at a dose of 100 pg/individual
every 4 to 5 days for a total of 5 times, starting on day 17.

Group 5 received intravenous administration of 0.25x10° anti-hCD20 CAR-IL-
7/CCL19-expressing T cells on day 14, and received intraperitoneal administration of the anti-
PD-1 monoclonal antibody at a dose of 100 pg/individual every 4 to 5 days for a total of five
times, starting on day 17.

The survival rates of the respective mice were analyzed, and the tumor volume of
each mouse was measured twice a week according to the foregoing technique using a digital
calliper. The results of the analysis of the survival rates of the respective mice are shown in
Fig. 10A, and the results of the measurement of the tumor volume up to day 70 are shown in
Figs. 10B to 10F. The data indicated was obtained by pooling the results of two independent
experiments.

[0234] In Figs. 10A to 10F, x indicates mice that did not receive administration (sample size

= 10 mice; the foregoing Group 1), 0 indicates mice that received administration of the anti-
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PD-1 monoclonal antibody alone (sample size = 10 mice; the foregoing Group 2), 4 indicates
mice that received administration of the anti-hCD20-CAR-expressing T cells and the anti-PD-
1 monoclonal antibody (sample size = 5 mice; the foregoing Group 3), o indicates mice that
received administration of the anti-hCD20 CAR-IL-7/CCL19-expressing T cells and the
hamster control IgG antibody that does not recognize PD-1 (sample size = 10 mice; the
foregoing Group 4), and e indicates mice that received administration of the anti-hCD20-
CAR-IL-7/CCL19-expressing T cells and the anti-PD-1 monoclonal antibody (sample size =
10 mice; the foregoing Group 5). In Figs. 10B to 10F, N =5 for all groups. In Figs. 10A to
10F, the horizontal axis represents the number of days that elapsed since the subcutaneous
inoculation with P815-hCD20 tumor cells. The number of tumor-rejecting mice (numerator)
relative to the total number of mice in each group (denominator) is also shown in Figs. 10B to
10F. The P values in the log-rank test were P = 0.7293 between 0 and ¢ groups, P < 0.0001
between 0 and e groups, P <0.0001 between ¢ and e groups, and P < 0.0001 between o and
® groups.

[0235] The results shown in Figs. 10A to 10F demonstrate that the mice that received
administration of the anti-hCD20 CAR-IL-7/CCL19-expressing T cells and the anti-PD-1
monoclonal antibody (®) achieved a significantly high survival rate and suppression of
increase in the tumor volume of the solid tumor, even when the anti-hCD20 CAR-IL-
7/CCL19-expressing T cells and the anti-PD-1 monoclonal antibody were administered in
their respective doses, each of which would not produce a sufficient anticancer effect in a solo
administration of the anti-hCD20 CAR-IL-7/CCL19-expressing T cells or the anti-PD-1
monoclonal antibody. In contrast, this effect was not obtained in the mice ( A) that received
administration of the anti-hCD20-CAR-expressing T cells and the anti-PD-1 monoclonal
antibody or the mice (0) that received administration of the anti-hCD20 CAR-IL-7/CCL19-
expressing T cells and the control IgG antibody.

Further, the dose of the anti-hCD20-CAR-expressing T cells was as low as 0.25x10°
cells as described above, and it was found that high efficacy was achieved even with a small
number of cells in the case of co-administration with the anti-PD-1 monoclonal antibody.
[0236] (Analysis of Lymphocyte Infiltration into Tumor Tissue)

On day 0, P815 tumor cells were inoculated into DBA/2 mice, and the eGFP-
expressing P1A-TCRT cells or the eGFP-expressing P1A-7x19 TCRT cells were
intravenously injected thereto on day 7. Before injection, the purity of these cells was raised
such that the proportion of eGFP-positive cells became more than 95%. Tumor cells were

collected and processed into a single cell suspension, and on day 12, the cell number was
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counted, and the expression of c-kit, eGFP, CD11c, CD3, CD4, and CD8 was examined by
flow cytometry analysis. Fig. 11A shows a representative dot plot. This figure shows the
proportion of c-kit-negative cells, which were identified as non-tumor cells (upper left panel),
the proportion of CD-3-negative/CD11c-positive dendritic cells in the c-kit-negative cell
population (upper right panel), and the proportion of endogenous T cells, which were CD-3-
positive/eGFP-negative, and the proportion of injected P1A-TCRT cells, which were CD3-
positive/eGFP-positive (middle panel). In Fig. 11A, “Conv. P1A-T cells” represents the
group that received administration of the eGFP-expressing P1A-TCRT cells, and “7%19 P1A-
T cells” represents the group that received administration of the eGFP-expressing P1A-7x19
TCRT cells. The proportion of CD4-positive cells or CD8-positive cells in the endogenous
T cell population (lower left panel) and the proportion of the injected P1A-TCRT cells (lower
right panel) are shown. Fig. 11B indicates the number of cells of various tumor infiltrating
lymphocytes per 1x10° P815 tumor cells, in terms of the average value and the standard
deviation (SD) (n=5). "DC" represents dendritic cells, "Endogenous T" represents
endogenous T cells, and "P1A-T" represents PIA-TCRT cells. Open bars indicate tumor-
infiltrating lymphocyte subsets in the mice that were treated with the eGFP-expressing P1A-
TCRT cells, and black solid bars indicate tumor-infiltrating lymphocyte subsets in the mice
that were treated with the eGFP-expressing P1A-7x19 TCRT cells. Further, * represents P <
0.05, ™" represents P < 0.01, and ™" represents P < 0.001.

[0237] In order to separate tumor infiltrating lymphocytes from P815 tumor cells, c-kit
staining was used. It is known that P815 mastocytoma is highly positive to c-kit staining
and that dendritic cells and T cells are less positive to c-kit staining. The results in Figs. 11A
and 11B first demonstrate that the proportion of c-kit-negative tumor-infiltrating lymphocytes
in the mice injected with the eGFP-expressing P1A-7x19 TCRT cells was higher than the
proportion of c-kit-negative tumor-infiltrating lymphocytes in the mice injected with the
eGFP-expressing PIA-TCRT cells. The proportion of CD3 negative/CD11c¢ positive
dendritic cells in the c-kit negative tumor infiltrating lymphocyte subset is also shown in Fig.
11A. Fig. 11A also shows the proportion of CD4 and CDS expression in the endogenous T
cell subset, which is CD3-positive/eGFP-negative, and in the injected P1A-TCRT cell or
P1A-7x19 TCRT cell subset, which is CD3-positive/eGFP-positive. Further analysis of
CD4/CD8 staining revealed that the number of tumor-infiltrating dendritic cells, the number
of CD4-positive and CD8-positive endogenous T cells, and the number of CD8-positive P1A-
T cells in the mice treated with the eGFP-expressing P1A-7x19 TCRT cells were markedly
higher than those in the mice treated with the eGFP-expressing P1A-TCRT cells. This is
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demonstrated in Fig. 11B. In Fig. 11B, black solid bars (the tumor-infiltrating lymphocyte
subset in the mice treated with the eGFP-expressing P1A-7x19 TCRT cells) exhibit larger cell
numbers than open bars (the tumor-infiltrating lymphocyte subset in the mice treated with the
eGFP-expressing P1A-TCRT cells) with respect to each of "DC" (dendritic cells),
"Engogenous T" (endogenous T cells), and the injected P1A-TCRT cells or P1A-7x19 TCRT
cells. These results support the importance of the role of endogenous T cells in the treatment
with the eGFP-expressing P1A-7x19 TCRT cells. This is consistent with the fact that the
synergistic effect was obtained from the combination of the anti-PD-1 monoclonal antibody
and the eGFP-expressing P1A-7%19 TCRT cells, but not from the combination of the anti-PD-
1 monoclonal antibody and the eGFP-expressing P1A-TCRT cells.
[0238] (Preparation of Anti-hCD20-CAR-anti-PD-1-antibody Expression Vector)

A construct having the nucleic acid sequence of SEQ ID NO: 15 was introduced into
a pMSGYV retrovirus expression vector (Tamada k et al., Clin Cancer Res 18: 6436-
6445(2002)) by making use of Ncol and Sall sites, to prepare a pMSGV vector containing
anti-hCD20scFv CAR and anti-mPD-1 scFv (hereinafter also referred to as "anti-hCD20-
CAR-anti-PD-1-antibody expression vector). The arrangement of the vector obtained is
shown in Fig. 12 as a conventional CAR-PD-1 scFv. In the nucleic acid sequence of SEQ ID
NO: 15, counting from the 5'-terminus, nucleotides at positions 1 to 57 correspond to a
nucleic acid sequence encoding a leader sequence, nucleotides at positions 58 to 375
correspond to a nucleic acid sequence encoding an anti-hCD 20 scFv light chain, nucleotides
at positions 376 to 420 correspond to a nucleic acid sequence encoding a linker, nucleotides at
positions 421 to 783 correspond to a nucleic acid sequence encoding an anti-hCD 20 scFv
heavy chain, nucleotides at positions 793 to 1635 correspond to a nucleic acid sequence
encoding a transmembrane domain and a cytoplasmic domain, nucleotides at positions 1642
to 1716 correspond to a nucleic acid sequence encoding a 2A peptide, nucleotides at positions
1717 to 1773 correspond to a nucleic acid sequence encoding a leader sequence, nucleotides
at positions 1774 to 2106 correspond to a nucleic acid sequence encoding an anti-mPD-1 scFv
light chain, nucleotides at positions 2107 to 2151 correspond to a nucleic acid sequence
encoding a linker sequence, nucleotides at positions 2152 to 2505 correspond to a nucleic acid
sequence encoding an anti-mPD-1 scFv heavy chain, nucleotides at positions 2506 to 2529
correspond to a nucleic acid sequence encoding a FLAG tag, and nucleotides at positions
2539 to 2556 correspond to a nucleic acid sequence encoding the His tag. In the anti-
hCD20-CAR-anti-PD-1-antibody expression vector and the anti-hCD20-CAR-IL-7/CCL19-
anti-PD-1-antibody expression vector described below, the 2A peptide used was the 2A
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peptide of foot-and-mouth disease virus (also referred to as "F2A peptide"). The 2A peptide
inserted between the genes enables plural polypeptides to be expressed simultaneously. In
addition, as described above, the anti-hCD20-CAR-anti-PD-1-antibody expression vector and
the anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody expression vector described below
contain the FLAG tag and His tag (His x 6) sequences.

[0239] The amino acid sequence encoded by the nucleic acid sequence of SEQ ID NO: 15 is
shown as SEQ ID NO: 16. In SEQ ID NO: 16, counting from the N-terminus, the amino
acid sequence stretching from position 1 to position 545 is the amino acid sequence of the
anti-hCD20 CAR, the amino acid sequence stretching from position 548 to position 572 is the
amino acid sequence of the 2A peptide, the amino acid sequence stretching from position 592
to position 702 is the amino acid sequence of the anti-mPD-1 VL, the amino acid sequence
stretching from position 703 to position 717 is the amino acid sequence of the linker, the
amino acid sequence stretching from position 718 to position 835 is the amino acid sequence
of the anti-mPD-1 VH, the amino acid sequence stretching from position 836 to position 843
is the amino acid sequence of the FLAG tag, and the amino acid sequence stretching from
position 847 to position 852 is the amino acid sequence of the His tag.

[0240] (Preparation of Anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody expression
vector)

A construct with the nucleic acid sequence of SEQ ID NO: 17 was introduced into a
pMSGYV retrovirus expression vector (Tamada k et al., Clin Cancer Res 18: 6436-6445(2002))
by making use of Ncol and Sall sites, to prepare a pMSGV vector containing anti-hCD20scFv
CAR, mIL-7, mCCL19, and anti-mPD-1 scFv (hereinafter also referred to as "anti-hCD20-
CAR-IL-7/CCL19-anti-PD-1-antibody expression vector"). The arrangement of the vector
obtained is shown in Fig. 12 as 7x19 CAR-PD-1 scFv. In the nucleic acid sequence of SEQ
ID NO: 17, counting from the 5'-terminus, nucleotides at positions 1 to 57 correspond to a
nucleic acid sequence encoding a leader sequence, nucleotides at positions 58 to 375
correspond to a nucleic acid sequence encoding an anti-hCD 20 scFv light chain, nucleotides
at positions 376 to 420 correspond to a nucleic acid sequence encoding a linker, nucleotides at
positions 421 to 783 correspond to a nucleic acid sequence encoding an anti-hCD 20 scFv
heavy chain, nucleotides at positions 792 to 1038 correspond to a nucleic acid sequence
encoding mouse CDS§, nucleotides at positions 1039 to 1161 correspond to a nucleic acid
sequence encoding mouse CD 28, nucleotides at positions 1162 to 1296 correspond to a
nucleic acid sequence encoding mouse 4-1BB, nucleotides at positions 1297 to 1635

correspond to a nucleic acid sequence encoding mouse CD3(, nucleotides at positions 1642 to
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1716 correspond to a nucleic acid sequence encoding a 2A peptide, nucleotides at positions
1720 to 1794 correspond to a nucleic acid sequence encoding a leader sequence of mIL-7,
nucleotides at positions 1720 to 2181 correspond to a nucleic acid sequence encoding mIL-7,
nucleotides at positions 2182 to 2256 correspond to a nucleic acid sequence encoding a 2A
peptide, amino acid sequences 2257 to 2331 correspond to an amino acid sequence encoding
a leader sequence of mCCL19, nucleotides at positions 2257 to 2580 correspond to a nucleic
acid sequence encoding mCCL19, nucleotides at positions 2584 to 2658 correspond to a
nucleic acid sequence encoding a 2A peptide, nucleotides at positions 2659 to 2715
correspond to a nucleic acid sequence encoding a leader sequence, nucleotides at positions
2716 to 3048 correspond to a nucleic acid sequence encoding an anti-mPD-1 scFv light chain,
nucleotides at positions 3049 to 3093 correspond to a nucleic acid sequence encoding a linker
sequence, nucleotides at positions 3094 to 3447 correspond to a nucleic acid sequence
encoding an anti-mPD-1scFv heavy chain, nucleotides at positions 3448 to 3471 correspond
to a nucleic acid sequence encoding a FLAG tag, and nucleotides at positions 3480 to 3497
correspond to a nucleic acid sequence encoding a His tag.

[0241] The amino acid sequence encoded by the nucleic acid sequence of SEQ ID NO: 17 is
shown as SEQ ID NO: 18. In SEQ ID NO: 18, counting from the N-terminus, the amino
acid sequence stretching from position 1 to position 261 is an amino acid sequence of anti-
hCD20scFv, the sequence stretching from position 265 to position 346 is an amino acid
sequence of mCDS8, the amino acid sequence stretching from position 347 to position 387 is
an amino acid sequence of mCD28, the amino acid sequence stretching from position 388 to
position 432 is an amino acid sequence of m4-1BB, the amino acid sequence stretching from
position 433 to position 545 is an amino acid sequence of mCD?3, the amino acid sequence
stretching from position 548 to position 572 is an amino acid sequence of the 2A peptide, the
amino acid sequence stretching from position 574 to position 727 is an amino acid sequence
of mIL-7, the amino acid sequence stretching from position 728 to position 752 is an amino
acid sequence of the 2A peptide, the amino acid sequence stretching from position 753 to
position 860 is an amino acid sequence of mCCL19, the amino acid sequence stretching from
position 862 to position 886 is an amino acid sequence of the 2A peptide, the amino acid
sequence stretching from position 906 to position 1016 is an amino acid sequence of anti-
mPD-1 VL, the amino acid sequence stretching from position 1017 to position 1031 is an
amino acid sequence of the linker, the amino acid sequence stretching from position 1032 to
position 1149 is the amino acid sequence of anti-mPD-1 VH, the amino acid sequence

stretching from position 1150 to position 1157 is the amino acid sequence of the FLAG tag,
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and the amino acid sequence stretching from position 1161 to position 1166 is the amino acid
sequence of the His tag.

[0242] (Preparation of Retrovirus to which Anti-hCD20-CAR-anti-PD-1-antibody
Expression Vector or Anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody Expression Vector
Has Been Introduced)

A retroviral vectors was prepared for the transduction of mouse T cells. Using
LIPOFECTAMINE (registered trademark) 2000 or 3000 (manufactured by Life Technologies
Corporation), GP2-293 packaging cells (manufactured by Takara Bio Inc.) were transfected
with the anti-hCD20-CAR-anti-PD-1-antibody expression vector or anti-hCD20-CAR-IL-
7/CCL19-anti-PD-1-antibody expression vector described above and pCL-Eco retroviral
packaging plasmid (manufactured by Imgenex), to prepare a retrovirus to which the anti-
hCD20-CAR-anti-PD-1-antibody expression vector or anti-hCD20-CAR-IL-7/CCL19-anti-
PD-1-antibody expression vector had been introduced. The supernatant containing the
retrovirus was collected 48 hours after transfection.

[0243] The culture liquid used for the GP2-293 cells was DMEM supplemented with 10%
FCS, 100 U/ml penicillin, and 100 mg/ml streptomycin. The culture liquid used for T cells
in the later-described examples was RPMI-1640 supplemented with 10% FCS, 100 U/ml
penicillin, 100 mg/ml streptomycin, 50 mM 2-mercaptoethanol, and 2 mM L-glutamine.
[0244] In the same manner, an expression vector that differs from the anti-hCD20-CAR-
anti-PD-1-antibody expression vector only in that the expression vector does not include the
nucleic acid sequence encoding the anti-PD-1 scFv (hereinafter also referred to as anti-hCD20
CAR expression vector), and an expression vector that differs from the anti-hCD20-CAR-IL-
7/CCL19-anti-PD-1-antibody expression vector only in that the expression vector does not
include the nucleic acid sequence encoding the anti-PD-1 scFv (hereinafter also referred to as
anti-hCD20 CAR-IL-7/CCL19 expression vector) were prepared, and retroviral vectors were
prepared in the same manner, using these expression vectors.

[0245] (Transduction of Mouse T Cells)

In order to perform transduction into mouse T cells, purified mouse T cells obtained
from spleen and lymph nodes were activated with immobilized an anti-CD3 monoclonal
antibody (3 pg/ml), an anti-CD28 monoclonal antibody (1 pg/ml), and IL-2 (100 IU/ml) for
48 hours. Next, the supernatant containing the retrovirus to which the anti-hCD20-CAR-
anti-PD-1-antibody expression vector, the anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody
expression vector, the anti-hCD20 CAR expression vector, or the anti-hCD20 CAR-IL-

7/CCL19 expression vector prepared above had been introduced was mixed with the above-
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described mouse T cells (1x10° cells/ml) that had been activated on a plate coated with 25
pg/ml of RETRONECTIN (registered trademark, manufactured by Takara Bio Inc.),
centrifuged at 1500 rpm for 2 hours, and then cultured in the presence of IL-2 (100 IU/ml) for
6 hours. In order to remove the retrovirus from the culture liquid, the mouse T cells were
collected, transferred to a new growth medium (RPMI) containing IL-2 (100 IU/ml), and
cultured for another 42 hours, to prepare mouse T cells transduced with the anti-hCD20-CAR-
anti-PD-1-antibody expression vector (hereinafter also referred to as "anti-hCD20-CAR-anti-
PD-1-antibody-expressing T cells"), mouse T cells transduced with the anti-hCD20-CAR-IL-
7/CCL19-anti-PD-1-antibody expression vector (hereinafter also referred to as "anti-hCD20-
CAR-IL-7/CCL19-anti-PD-1-antibody-expressing T cells"), mouse T cells transduced with
the anti-hCD20 CAR expression vector (hereinafter also referred to as "anti-hCD20-CAR-
expressing T cells"), or mouse T cells transduced with the anti-hCD20 CAR-IL-7/CCL19
expression vector (hereinafter also referred to as "anti-hCD20 CAR-IL-7/CCL19-expressing T
cells").

[0246] In order to detect CAR expression, untranduced T cells (denoted as "uninf." in Fig.
13) or T cells transduced with various retroviral vectors encoding the foregoing CAR were
stained with biotinylated recombinant protein L (also denoted as "proteinL-bio") and then
stained with streptavidin conjugated with allophycocyanin (also denoted as "sav-apc"). The
expression level of the CAR was analyzed by flow cytometry. The results are shown in Fig.
13.

[0247] In Fig. 13 and subsequent figures, "uninf." represents the untranduced T cells,
"conv." represents the anti-hCD20-CAR-expressing T cells, "conv./PD-1" represents the anti-
hCD20-CAR-anti-PD-1-antibody-expressing T cells, "7x19" represents the anti-hCD20 CAR-
IL-7/CCL19-expressing T cells, and "7x19/PD-1" represents the anti-hCD20-CAR-IL-
7/CCL19-anti-PD-1-antibody-expressing T cells. In the data for each T cell type in Fig. 13,
the left graph is an FSC-SSC plot, and the right graph is a graph showing the positivity of
allophycocyanin staining (horizontal axis) and the cell count (vertical axis). The histogram
shown in the right graph represents the proportion (%) of cells that were positive for staining.
As shown in Fig. 13, other than the untransduced T cells, T cells transduced with a retroviral
vector encoding the CAR expressed the CAR, in accordance with expectation.

[0248] Prior to using the various CAR-T cells in experiments, the concentration of IL-7 and
the concentration of CCL19 were measured using an ELISA kit.  Specifically, the
untransduced T cells, the anti-hCD20-CAR-expressing T cells, the anti-hCD20 CAR-IL-
7/CCL19-expressing T cells, the anti-hCD20-CAR-anti-PD-1-antibody-expressing T cells, or
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the anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody-expressing T cells were cultured for 2
days, the conditioned medium thereof was collected, and the concentrations of IL-7 and
CCL19 in the conditioned medium was measured using a commercially available ELISA kit
(R&D systems). The results are shown in Fig. 14. In Fig. 14, the average value over the
triplicate wells, as well as the standard deviation thereof, are indicated in the graph. In each
graph, data are arranged, in the order from the left to the right: the untransduced T cells
(uninf.), the anti-hCD20-CAR-expressing T cells (conv.), the anti-hCD20 CAR-IL-7/CCL19-
expressing T cells (7x19), the anti-hCD20-CAR-anti-PD-1-antibody-expressing T cells
(conv./PD-1), the anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody-expressing T cells
(7%19/PD-1), and a culture medium only (data obtained by performing the same treatment on
the culture liquid to which T cells were not added). As shown in Fig. 14, the expression of
IL-7 and CCL19 was observed in the case of the anti-hCD20 CAR-IL-7/CCL19-expressing T
cells (7%19) and in the case of the anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody-
expressing T cells (7x19/PD-1).

[0249] Prior to using various CAR-T cells in experiments, the concentration of anti-mPD-1
scFv (also referred to PD-1scFv) was measured using two kinds of ELISA kit.  Specifically,
a conditioned medium of the untransduced T cells, the anti-hCD20-CAR-expressing T cells,
the anti-hCD20 CAR-IL-7/CCL19-expressing T cells, the anti-hCD20-CAR-anti-PD-1-
antibody-expressing T cells, or the anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody-
expressing T cells was collected after 2 days of cultivation, and the concentrations of IL-7 and
CCL19 in the conditioned medium were measured using ELISA. In the ELISA, a
recombinant fusion protein including mouse PD-1 and immunoglobulin Fc¢ portion was
immobilized in the wells, PD-1 scFv was captured thereto, and an anti-FLAG tag or anti-
6xHis tag was used for detection. The results are shown in Fig. 15. In Fig. 15, the average
value over the triplicate wells as well as the standard deviation thereof are indicated in the
graph. In each graph, data are arranged from the left to the right: the untransduced T cells
(uninf.), the anti-hCD20-CAR-expressing T cells (conv.), the anti-hCD20 CAR-IL-7/CCL19-
expressing T cells (7x19), the anti-hCD20-CAR-anti-PD-1-antibody-expressing T cells
(conv./PD-1), the anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody-expressing T cells
(7x19/PD-1), and a culture medium only (data obtained by performing the same treatment on
the culture liquid to which T cells were not added). As shown in Fig. 15, the expression of
anti-PD-1 scFv was observed in the case of the anti-hCD20-CAR-anti-PD-1-antibody-
expressing T cells (conv./PD-1) and in the case of the anti-hCD20-CAR-IL-7/CCL19-anti-
PD-1-antibody-expressing T cells (7x19/PD-1).
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[0250] (Analysis of Anticancer Effect Produced by Administration to Tumor-bearing Mice)

On day 0, 5x10° P815-hCD20 tumor cells suspended in 0.1 ml of HBSS (see Nat
Biotechnol. 2018; 36(4): 346-351) were subcutaneously inoculated into the flanks of male
DBA/2 mice at an age of 6 to 12 weeks. On day 11, cyclophosphamide (CPA, 100 mg/kg),
which is an anticancer agent, was administered intraperitoneally to the mice. The mice were
divided into five groups, and subsequent treatment was performed as follows.

Group 1 did not received administration of any CAR-expressing T cells.

Group 2 received intravenous administration of 0.25x10° anti-hCD20-CAR-
expressing T cells on day 14.

Group 3 received intravenous administration of 0.25x10° anti-hCD20 CAR-IL-
7/CCL19-expressing T cells on day 14.

Group 4 received intravenous administration of 0.25x10° anti-hCD20-CAR-anti-PD-
1-antibody-expressing T cells on day 14.

Group 5 received intravenous administration of 0.25x10° anti-hCD20-CAR-IL-
7/CCL19-anti-PD-1-antibody-expressing T cells on day 14.

The survival rates of the respective mice were analyzed, and the tumor volume of
each mouse was measured twice a week according to the foregoing technique using a digital
calliper. The results of the analysis of the survival rates of the respective mice are shown in
Fig. 16, and the results of the measurement of the tumor volume up to day 70 are shown in
Fig. 17. In Fig. 17, the tumor volume during the first 14 days is shown in a magnified view
at the right side of each graph.

[0251] In Fig. 17, "cpa only" represents Group 1 (a group that received administration of
cyclophosphamide but did not receive administration of CAR-expressing T cells). In Fig.
17, N =10 for all groups. In Fig. 17, the horizontal axis represents the number of days from
the subcutaneous inoculation of P815-hCD20 tumor cells. The results of the log-rank test
with respect to the survival time of the mice between the respective groups are indicated in
terms of P-values in the table at the bottom of Fig. 16.

[0252] The results shown in Fig. 16 demonstrate that the survival time of mice bearing
P815-hCD20 was remarkably increased by using the anti-hCD20-CAR-IL-7/CCL19-anti-PD-
1-antibody-expressing T cells, which correspond to the immunoresponsive cells C according
to the present disclosure. In particular, it was a noteworthy result that 50% of mice were still
alive after 98 days in a case in which the anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody-
expressing T cells were used, even though most of mice died during the test period in a case

in which the anti-hCD20-CAR-anti-PD-1-antibody-expressing T cells were used or in a case
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in which the anti-hCD20 CAR-IL-7/CCL19-expressing T cells were used. These results
demonstrate that even in the case of treatment of a cancer that is difficult to treat with an
immunoresponsive cell expressing interleukin-7, CCL19, and a cell surface molecule that
specifically recognizes a cancer antigen, but not expressing an immunosuppression inhibiting
polypeptide, or with an immunoresponsive cell expressing an immunosuppression inhibiting
polypeptide and a cell surface molecule that specifically recognizes a cancer antigen, but not
expressing interleukin 7 or CCL19, such a cancer can be treated with the immunoresponsive
cell C according to the present disclosure. Further, the P-values demonstrate that the
therapeutic effect exerted by the anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody-
expressing T cells is a high therapeutic effect, which is statistically clearly different from the
results obtained in the other groups.

[0253] As can be seen from the comparison between the amount of the anti-PD-1 scFv
expressed by the anti-hCD20-CAR-anti-PD-1-antibody-expressing T cells and the amount of
the anti-PD-1 scFv expressed by the anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody-
expressing T cells in Fig. 15, the anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody-
expressing T cells are disadvantaged in terms of introduction and expression, due to the
higher number of the introduced genes, which leads to a longer nucleotide length. In
consideration of this point, it will be understood that the therapeutic effect produced by the
anti-hCD20-CAR-IL-7/CCL19-anti-PD-1-antibody-expressing T cells discussed above iss
surprising.

[0254] From the results shown in Fig. 17, it can also be understood that an increase in tumor
volume itself was suppressed in mice that received administration of the anti-hCD20-CAR-
IL-7/CCL19-anti-PD-1-antibody-expressing T cells. The suppression of increase in tumor
volume was not only conspicuous as compared to the case of no administration of CAR-
expressing T cells (cpa only) and the case of administration of the anti-hCD20-CAR-
expressing T cells (conv.), but also conspicuous as compared to the case of administration of
the anti-hCD20 CAR-IL-7/CCL19-expressing T cells and the case of administration of the
anti-hCD20-CAR-anti-PD-1-antibody-expressing T cells.

The dose of the anti-hCD20-CAR-expressing T cells was as low as 0.25x10° cells as
described above, and it was demonstrated that high efficacy was achieved even with a small
cell number.

[0255] As described above, it is demonstrated, in Examples, that a high therapeutic effect
against cancer cells can be obtained based on the combination drugs and the

immunoresponsive cells according to various aspects of the present disclosure.
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[0256] Exemplary embodiments of the present disclosure include the following
embodiments.
<1> A combination drug for use in treatment of a cancer in a subject, including:

(a) an immunoresponsive cell expressing interleukine-7, CCL19, and a cell surface
molecule that specifically recognizes a cancer antigen; and

(b) an immunosuppression inhibitor.
<2> The combination drug according to <1>, wherein the immunoresponsive cell and the
immunosuppression inhibitor are separately administered at different times.
<3> The combination drug according to <I> or <2>, wherein a nucleic acid encoding
interleukin-7 and a nucleic acid encoding CCL19 are integrated into the genome of the
immunoresponsive cell, or the nucleic acid encoding interleukin-7 and the nucleic acid
encoding CCL19 are integrated together or separately in one or more vectors present in the
immunoresponsive cell.
<4> The combination drug according to any one of <1> to <3>, wherein the
immunoresponsive cell is derived from the subject itself.
<5> The combination drug according to any one of <1> to <4>, wherein the
immunoresponsive cell is selected from the group consisting of lymphocytic cells such as T
cells, natural killer cells (NK cells), and B cells, antigen-presenting cells such as monocytes,
macrophages, and dendritic cells, and neutrophils, eosinophils, basophils, and mast cells.
<6> A combination drug for use in treatment of a cancer in a subject, including:

(a) one or more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or
a combination thereof, which cooperatively include a nucleic acid encoding interleukine-7
and a nucleic acid encoding CCL19; and

(b) an immunosuppression inhibitor.
<7> The combination drug according to <6>, wherein the one or more kinds of cells, one
or more kinds of nucleic acid delivery vehicles, or combination thereof include at least one
selected from the group consisting of an immunoresponsive cell, a virus, an anaerobic
microorganism, a liposome, a mesenchymal stem cell (MSC), and a nanoparticle.
<8> The combination drug according to <6> or <7>, wherein the one or more kinds of
cells, one or more kinds of nucleic acid delivery vehicles, or combination thereof have, on a
surface thereof, a molecule that specifically recognizes a cancer antigen.
<9> The combination drug according to <6> or <7>, wherein the one or more kinds of
cells, one or more kinds of nucleic acid delivery vehicles, or combination thereof further

include a nucleic acid encoding a cell surface molecule that specifically recognizes a cancer
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antigen, and the cell surface molecule that specifically recognizes a cancer antigen is a
chimeric antigen receptor (CAR) or a T-cell receptor (TCR).

<10>  The combination drug according to any one of <6> to <9>, wherein the
immunosuppression inhibitor is a polypeptide, and the cells, nucleic acid delivery vehicles, or
combination thereof, cooperatively further include a nucleic acid encoding an
immunosuppression inhibiting polypeptide.

<11> The combination drug according to any one of <6> to <9>, wherein the cells, nucleic
acid delivery vehicles, or combination thereof, and the immunosuppression inhibitor are
separately administered at different times.

<12>  The combination drug according to any one of <1> to <5>, wherein the cell surface
molecule that specifically recognizes a cancer antigen is a chimeric antigen receptor (CAR) or
a T-cell receptor (TCR).

<13> The combination drug according to any one of <1> to <12>, wherein the
immunosuppression inhibitor includes at least one selected from the group consisting of a PD-
1 inhibitor, a PD-L1 inhibitor, a PD-L2 inhibitor, a CTLA-4 inhibitor, a BTLA (B- and T-
lymphocyte attenuator) inhibitor, a TIM-3 (T-cell immunoglobulin and mucin domain 3)
inhibitor, a TIGIT (T-cell immunoreceptor with Ig and ITIM domains) inhibitor, a LAG-3
(Lymphocyte Activation Gene-3) inhibitor, and a Siglec-15 inhibitor.

<14>  The combination drug according to any one of <1> to <13>, wherein the
immunosuppression inhibitor is an antibody.

<15> The combination drug according to <14>, wherein the antibody is an IgG
monoclonal antibody or an antibody fragment.

<16>  The combination drug according to any one of <1> to <15>, wherein the cancer is a
solid cancer.

<17> A drug for combined use with an immunosuppression inhibitor in treatment of a
cancer in a subject, the drug including (i) an immunoresponsive cell expressing interleukin-7,
CCL19, and a cell surface molecule that specifically recognizes a cancer antigen, or (ii) one or
more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or a combination
thereof, which cooperatively include a nucleic acid encoding interleukine-7 and a nucleic acid
encoding CCL19.

<18> A drug for combined use with (i) an immunoresponsive cell expressing interleukin-7,
CCL19, and a cell surface molecule that specifically recognizes a cancer antigen, or (ii) one or
more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or a combination

thereof, which cooperatively include a nucleic acid encoding interleukine-7 and a nucleic acid
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encoding CCL19, in treatment of a cancer in a subject, the drug including an
immunosuppression inhibitor.

<19>  The drug according to <17> or <18> for use in a mode in which the
immunosuppression inhibitor, and the immunoresponsive cell or the one or more kinds of
cells, one or more kinds of nucleic acid delivery vehicles, or combination thereof, are
administered separately at different times.

<20> A drug including (i) an immunoresponsive cell expressing interleukin-7, CCL19, and
a cell surface molecule that specifically recognizes a cancer antigen, or (ii) one or more kinds
of cells, one or more kinds of nucleic acid delivery vehicles, or a combination thereof, which
cooperatively include a nucleic acid encoding interleukine-7 and a nucleic acid encoding
CCL19, the drug being contained in a container carrying an indication of instruction for
combined use with an immunosuppression inhibitor.

<21> A product including:

a label describing an instruction for combined use with an immunosuppression
inhibitor, and

a container containing a drug including (i) an immunoresponsive cell expressing
interleukin-7, CCL19, and a cell surface molecule that specifically recognizes a cancer
antigen or (ii) one or more kinds of cells, one or more kinds of nucleic acid delivery vehicles,
or a combination thereof, which cooperatively include a nucleic acid encoding interleukine-7
and a nucleic acid encoding CCL19.
<22> A pharmaceutical composition for use in treatment of a cancer in a subject, the
pharmaceutical composition including:

(a) (1) an immunoresponsive cell expressing interleukine-7, CCL19, and a cell
surface molecule that specifically recognizes a cancer antigen, or (ii) one or more kinds of
cells, one or more kinds of nucleic acid delivery vehicles, or a combination thereof, which
cooperatively include a nucleic acid encoding interleukine-7 and a nucleic acid encoding
CCL19; and

(b) an immunosuppression inhibitor.
<23>  The pharmaceutical composition according to <22>, wherein the cell surface
molecule that specifically recognizes a cancer antigen is a chimeric antigen receptor (CAR) or
a T-cell receptor (TCR).
<24>  An immunoresponsive cell, expressing interleukin-7, CCL19, an immunosuppression
inhibiting polypeptide, and a cell surface molecule that specifically recognizes a cancer

antigen.
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<25> The immunoresponsive cell according to <24> wherein a nucleic acid encoding
interleukin-7 and a nucleic acid encoding CCL19 are integrated into the genome of the
immunoresponsive cell, or the nucleic acid encoding interleukin-7 and the nucleic acid
encoding CCL19 are integrated together or separately in one or more vectors present in the
immunoresponsive cell.

<26>  The immunoresponsive cell according to <25>, wherein a nucleic acid encoding an
immunosuppression inhibiting polypeptide is integrated into the genome of the
immunoresponsive cell, or integrated into a vector that is the same as one of the one or more
vectors that are present in the immunoresponsive cell, or different from any of the one or
more vectors that are present in the immunoresponsive cell.

<27>  The immunoresponsive cell according to any one of <24> to <26>, wherein the cell
surface molecule that specifically recognizes a cancer antigen is a chimeric antigen receptor
(CAR) or a T-cell receptor (TCR).

<28>  The immunoresponsive cell according to any one of <24> to <27>, wherein the
immunosuppression inhibiting polypeptide includes at least one selected from the group
consisting of a PD-1 inhibiting polypeptide, a PD-L1 inhibiting polypeptide, a PD-L2
inhibiting polypeptide, a CTLA-4 inhibiting polypeptide, a BTLA (B- and T-lymphocyte
attenuator) inhibiting polypeptide, a TIM-3 (T-cell immunoglobulin and mucin domain 3)
inhibiting polypeptide, a TIGIT (T-cell immunoreceptor with Ig and ITIM domains)
inhibiting polypeptide, a LAG-3 (Lymphocyte Activation Gene-3) inhibiting polypeptide, and
a Siglec-15 inhibiting polypeptide.

<29>  The immunoresponsive cell according to any one of <24> to <28>, wherein the
immunosuppression inhibiting polypeptide is an antibody.

<30> The immunoresponsive cell according to <29>, wherein the antibody is an IgG
monoclonal antibody or an antibody fragment.

<31> The immunoresponsive cell according to any one of <24> to <30> wherein the
immunoresponsive cell is selected from the group consisting of lymphocytic cells such as T
cells, natural killer cells (NK cells), and B cells, antigen-presenting cells such as monocytes,
macrophages, and dendritic cells, and neutrophils, eosinophils, basophils, and mast cells.
<32> A drug including the immunoresponsive cell according to any one of <24> to <31>.
<33> The drug according to <32>, for use in treatment of a cancer in a subject.

<34>  The drug according to <33>, wherein the cancer is a solid cancer.

<35>  The drug according to <33> or <34>, wherein the immunoresponsive cell is derived

from the subject itself.
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<36>  One or more kinds of nucleic acid delivery vehicles that cooperatively include a
nucleic acid encoding interleukine-7, a nucleic acid encoding CCL19, and a nucleic acid
encoding an immunosuppression inhibiting polypeptide.
<37>  The nucleic acid delivery vehicles according to <36>, further including a nucleic acid
encoding a cell surface molecule that specifically recognizes a cancer antigen.
[0257]  This application claims priority from Japanese Patent Application No. 2019-
195407, filed October 28, 2019. The disclosure of Japanese Patent Application No. 2019-
195407 is incorporated by reference herein in its entirety.

All publications, patent applications, and technical standards mentioned in this
specification are herein incorporated by reference to the same extent as if each individual
publication, patent application, or technical standard was specifically and individually

indicated to be incorporated by reference.
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CLAIMS

1. A combination drug for use in treatment of a cancer in a subject, comprising:
(a) an immunoresponsive cell expressing interleukine-7, CCL19, and a cell surface
molecule that specifically recognizes a cancer antigen; and

(b) an immunosuppression inhibitor.

2. The combination drug according to claim 1, wherein the immunoresponsive cell

and the immunosuppression inhibitor are separately administered at different times.

3. The combination drug according to claim 1 or claim 2, wherein a nucleic acid
encoding interleukin-7 and a nucleic acid encoding CCL19 are integrated into a genome of
the immunoresponsive cell, or the nucleic acid encoding interleukin-7 and the nucleic acid
encoding CCL19 are integrated together or separately in one or more vectors present in the

immunoresponsive cell.

4. The combination drug according to any one of claims 1 to 3, wherein the

immunoresponsive cell is derived from the subject itself.

5. The combination drug according to any one of claims 1 to 4, wherein the
immunoresponsive cell is selected from the group consisting of lymphocytic cells such as T
cells, natural killer cells (NK cells), and B cells, antigen-presenting cells such as monocytes,

macrophages, and dendritic cells, and neutrophils, eosinophils, basophils, and mast cells.

6. A combination drug for use in treatment of a cancer in a subject, comprising:

(a) one or more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or
a combination thereof, which cooperatively include a nucleic acid encoding interleukine-7
and a nucleic acid encoding CCL19; and

(b) an immunosuppression inhibitor.

7. The combination drug according to claim 6, wherein the one or more kinds of
cells, one or more kinds of nucleic acid delivery vehicles, or combination thereof comprise at

least one selected from the group consisting of an immunoresponsive cell, a virus, an
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anaerobic microorganism, a liposome, a mesenchymal stem cell (MSC), and a nanoparticle.

8. The combination drug according to claim 6 or claim 7, wherein the one or more
kinds of cells, one or more kinds of nucleic acid delivery vehicles, or combination thereof

have, on a surface thereof, a molecule that specifically recognizes a cancer antigen.

9. The combination drug according to claim 6 or claim 7, wherein the one or more
kinds of cells, one or more kinds of nucleic acid delivery vehicles, or combination thereof
further comprise a nucleic acid encoding a cell surface molecule that specifically recognizes a
cancer antigen, and the cell surface molecule that specifically recognizes a cancer antigen is a

chimeric antigen receptor (CAR) or a T-cell receptor (TCR).

10. The combination drug according to any one of claims 6 to 9, wherein the
immunosuppression inhibitor is a polypeptide, and the cells, nucleic acid delivery vehicles, or
combination thereof, cooperatively further comprise a nucleic acid encoding an

immunosuppression inhibiting polypeptide.

11. The combination drug according to any one of claims 6 to 9, wherein the cells,
nucleic acid delivery vehicles, or combination thereof, and the immunosuppression inhibitor

are separately administered at different times.

12. The combination drug according to any one of claims 1 to 5, wherein the cell
surface molecule that specifically recognizes a cancer antigen is a chimeric antigen receptor

(CAR) or a T-cell receptor (TCR).

13. The combination drug according to any one of claims 1 to 12, wherein the
immunosuppression inhibitor comprises at least one selected from the group consisting of a
PD-1 inhibitor, a PD-L1 inhibitor, a PD-L2 inhibitor, a CTLA-4 inhibitor, a BTLA (B- and T-
lymphocyte attenuator) inhibitor, a TIM-3 (T-cell immunoglobulin and mucin domain 3)
inhibitor, a TIGIT (T-cell immunoreceptor with Ig and ITIM domains) inhibitor, a LAG-3
(Lymphocyte Activation Gene-3) inhibitor, and a Siglec-15 inhibitor.

14. The combination drug according to any one of claims 1 to 13, wherein the

immunosuppression inhibitor is an antibody.
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15. The combination drug according to claim 14, wherein the antibody is an IgG

monoclonal antibody or an antibody fragment.

16. The combination drug according to any one of claims 1 to 15, wherein the cancer

is a solid cancer.

17. A drug for combined use with an immunosuppression inhibitor in treatment of a
cancer in a subject, the drug comprising (i) an immunoresponsive cell expressing interleukin-
7, CCL19, and a cell surface molecule that specifically recognizes a cancer antigen, or (ii) one
or more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or a combination
thereof, which cooperatively include a nucleic acid encoding interleukine-7 and a nucleic acid

encoding CCL19.

18. A drug for combined use with (i) an immunoresponsive cell expressing
interleukin-7, CCL19, and a cell surface molecule that specifically recognizes a cancer
antigen, or (i1) one or more kinds of cells, one or more kinds of nucleic acid delivery vehicles,
or a combination thereof, which cooperatively include a nucleic acid encoding interleukine-7
and a nucleic acid encoding CCL19, in treatment of a cancer in a subject, the drug comprising

an immunosuppression inhibitor.

19. The drug according to claim 17 or claim 18 for use in a mode in which the
immunosuppression inhibitor, and the immunoresponsive cell or the one or more kinds of
cells, one or more kinds of nucleic acid delivery vehicles, or combination thereof, are

administered separately at different times.

20. A drug comprising (i) an immunoresponsive cell expressing interleukin-7,
CCL19, and a cell surface molecule that specifically recognizes a cancer antigen, or (ii) one or
more kinds of cells, one or more kinds of nucleic acid delivery vehicles, or a combination
thereof, which cooperatively include a nucleic acid encoding interleukine-7 and a nucleic acid
encoding CCL19, the drug being contained in a container carrying an indication of instruction

for combined use with an immunosuppression inhibitor.

21. A product comprising:
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a label describing an instruction for combined use with an immunosuppression
inhibitor, and

a container containing a drug including (i) an immunoresponsive cell expressing
interleukin-7, CCL19, and a cell surface molecule that specifically recognizes a cancer
antigen or (i1) one or more kinds of cells, one or more kinds of nucleic acid delivery vehicles,
or a combination thereof, which cooperatively include a nucleic acid encoding interleukine-7

and a nucleic acid encoding CCL19.

22. A pharmaceutical composition for use in treatment of a cancer in a subject, the
pharmaceutical composition comprising:

(a) (1) an immunoresponsive cell expressing interleukine-7, CCL19, and a cell
surface molecule that specifically recognizes a cancer antigen, or (ii) one or more kinds of
cells, one or more kinds of nucleic acid delivery vehicles, or a combination thereof, which
cooperatively include a nucleic acid encoding interleukine-7 and a nucleic acid encoding
CCL19; and

(b) an immunosuppression inhibitor.

23. The pharmaceutical composition according to claim 22, wherein the cell surface
molecule that specifically recognizes a cancer antigen is a chimeric antigen receptor (CAR) or

a T-cell receptor (TCR).

24. An immunoresponsive cell, expressing interleukin-7, CCL19, an
immunosuppression inhibiting polypeptide, and a cell surface molecule that specifically

recognizes a cancer antigen.

25. The immunoresponsive cell according to claim 24, wherein a nucleic acid
encoding interleukin-7 and a nucleic acid encoding CCL19 are integrated into a genome of
the immunoresponsive cell, or the nucleic acid encoding interleukin-7 and the nucleic acid
encoding CCL19 are integrated together or separately in one or more vectors present in the

immunoresponsive cell.

26. The immunoresponsive cell according to claim 25, wherein a nucleic acid
encoding an immunosuppression inhibiting polypeptide is integrated into a genome of the

immunoresponsive cell, or integrated into a vector that is the same as one of the one or more
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vectors that are present in the immunoresponsive cell or different from any of the one or more

vectors that are present in the immunoresponsive cell.

27. The immunoresponsive cell according to any one of claims 24 to 26, wherein the
cell surface molecule that specifically recognizes a cancer antigen is a chimeric antigen

receptor (CAR) or a T-cell receptor (TCR).

28. The immunoresponsive cell according to any one of claims 24 to 27, wherein the
immunosuppression inhibiting polypeptide comprises at least one selected from the group
consisting of a PD-1 inhibiting polypeptide, a PD-L1 inhibiting polypeptide, a PD-L2
inhibiting polypeptide, a CTLA-4 inhibiting polypeptide, a BTLA (B- and T-lymphocyte
attenuator) inhibiting polypeptide, a TIM-3 (T-cell immunoglobulin and mucin domain 3)
inhibiting polypeptide, a TIGIT (T-cell immunoreceptor with Ig and ITIM domains)
inhibiting polypeptide, a LAG-3 (Lymphocyte Activation Gene-3) inhibiting polypeptide, and
a Siglec-15 inhibiting polypeptide.

29. The immunoresponsive cell according to any one of claims 24 to 28, wherein the

immunosuppression inhibiting polypeptide is an antibody.

30. The immunoresponsive cell according to claim 29, wherein the antibody is an

IgG monoclonal antibody or an antibody fragment.

31. The immunoresponsive cell according to any one of claims 24 to 30, wherein the
immunoresponsive cell is selected from the group consisting of lymphocytic cells such as T
cells, natural killer cells (NK cells), and B cells, antigen-presenting cells such as monocytes,

macrophages, and dendritic cells, and neutrophils, eosinophils, basophils, and mast cells.

32. A drug comprising the immunoresponsive cell according to any one of claims 24

to 31.

33. The drug according to claim 32, for use in treatment of a cancer in a subject.

34. The drug according to claim 33, wherein the cancer is a solid cancer.
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35. The drug according to claim 33 or claim 34, wherein the immunoresponsive cell

is derived from the subject itself.
36. One or more kinds of nucleic acid delivery vehicles that cooperatively comprise a
nucleic acid encoding interleukine-7, a nucleic acid encoding CCL19, and a nucleic acid

encoding an immunosuppression inhibiting polypeptide.

37. The nucleic acid delivery vehicles according to claim 36, further comprising a

nucleic acid encoding a cell surface molecule that specifically recognizes a cancer antigen.
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