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Development of novel cancer immunotherapy based on comprehensive control of
effector regulatory T-cells
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Although elimination regulatory T-cell Treg by anti-CCR4 antibody was
clearly observed, and the reactivation of immunity with the elimination of Tregs was partially
clarified in in vitro experiment, the expected results could not be achieved because human Tregs
were not almost infiltrated into cancer tissue generated in mouse. However, it is expected that the
SEread to mouse model for human cancer immunotherapy using immune checkpoint inhibitors etc. because

uman T-cells were remarkably infiltrated into the tissue and the cancer necrosis was observed.
And, CCR4+Treg subset analysis in human cancer tissues was performed. it was observed that
infiltration of CCR4+Treg subset is related with pathological stage and recurrence which suggest
significance of cancer therapy targeting CCR4.

T cc 4(CCR4) T



(anti-CTLA4/ipilimumab,anti-PD1/Nivolu
mab, anti-PDL1/BMS-936559)

)
T (regulatory T-cell/Treg)

1)
Treg
C-C chemokine
receptor type 4 (CCR4)

)
CCR4 Treg (eTreq)
CCR4
T (ATL)
eTreg
()
ATL
eTreg
CCR4
eTreg
invitro invivo
eTreg
(€H) CCR4
eTreg
Treg CCR4
in vitro
eTreg
(2) eTreg CTL
Treg
T (CTL)
CTL
Treg CTL
Treg
(©)) NOD/Shi-scid,
IL-2Ry null (NOG)
pp65

(CMVpp65)

NOG 7

(PBMC)
14
( Treg )
CCR4
©) CCR4
Treg
FOXP3/CCR4 CCR4 Treg
(1) CCR4  eTreg
CD45RA, CD4, FOXP3,
CCR4 4 CD4
(0)) CD45RA
FOXP3 5
CD45RA+FOXP3+ (fraction 1(fr.1)),
CD45RA-FOXP3++  (fr.1l1), CDA45RA-FOXP3+
(fr_1in), CD45RA+FOXP3- (fr.1v),
CD45RA-FOXP3- (fr.V) CCR4
eTreg fr.11
CCR4
fr.i11, fr.v Naive Treg
fr.1, fr.1v
CCR4  eTreg
(
)

1
Naive Treg

Vi

T

Effector Treg 1

_CDASRA

non Treg Ml

f
I\ \
I'. i/ .\

-

———lsotype, =1 CCR4

1 CD45RA  FOXP3
CD4+T CCR4



(2) CCR4 eTreg
(ADCC) CCR4 (KM2760)
2 eTreg
fr.11 (eTreg)
KM2760
( ) CCR4
eTreg

Percentage was arbitrarily designated as
100 at the conc. of KM2760, 0 ug/mL

Il (eTreg)
] T T
0.001 0.01 0.1 1
KM2760 ug/ml
2 CCR4 (KM2760)  eTreg
(3) Treg CTL
In vitro CTL
Treg Treg CTL
pp65 (CMVpp65)
CTL (CMV-CTL)  pp65
CMV-CTL Treg
« 3
FOXP3- CD4+T
CMV-CTL
invitro Treg
Treg CMV-CTL
CMV-CTL CCR4
Treg
IFNy
CTL
4) NOG

peptide pulsed LCL gua,

Apoptosis © -

£ };"éa.,@r ) -
S ANy S

% <
CMV-CTL %@1’ o

&8

0 o iTreg
o RCHIV-CTL E v 3 aff fTree Xioi‘? o
'g peptide § ) ; 20
Teramierapc PUsed Ll e ieiais %10-
Sdaysl Sdaysll S oim =
o e
%..' o £ 8
&' é\é’ day5
S8 .
Q = o B8 r™
Tettamef-APC  Tetrasher-APC
3 Treg CTL
T FOXP3
CCR4
CCR4 FOXP3
CCR4
pp65
(HSC-3) NOG
CD8 T
CD4 T
CMV-CTL
CD8 T
PD-1 CD8 T
PD-L1

CCR4 ; brown

4 CCR4+Treg
(A)CCR4
®)
Treg
(
CCR4 Treg

(B)CCR4

CCR4

FOXP3



CCR4
(10-90 ) FOXP3
CCR4

< >

Suzuki S, Ishida T, Yoshikawa K and Ueda
R. Current status of immunotherapy. Jpn
J Clin Oncol, 2016 Mar;46(3):191-203.

Ishida T, Ishii T, Inagaki A, Yano H, et
al Specific recruitment of CC chemokine
receptor 4-positive regulatory T cells in
Hodgkin lymphoma  fosters immune
privilege.Cancer Res. 2006 Jun
1;66(11):5716-22

Ishida T, Joh T, Uike N, Yamamoto K, et
al Defucosylated anti-CCR4 monoclonal
antibody (KW-0761) for relapsed adult
T-cell leukemia-lymphoma: a multicenter
phase 11 study. J Clin Oncol. 2012 Mar
10;30(8):837-42.

Miyara M1, Yoshioka Y, Kitoh A, Shima T,
et al Functional delineation and
differentiation dynamics of human CD4+ T
cells expressing the FoxP3 transcription
factor. Immunity. 2009 Jun
19;30(6):899-911.

7

Suzuki S, Ishida T, Yoshikawa K and Ueda
R. Current status of immunotherapy. Jpn
J Clin Oncol, 2016 Mar;46(3):191-203.
doi: 10.1093/jjco/hyv201

Kurose K, Suzuki S, Ueda R, Nakayama E,
et al. Phase la Study of FoxP3+ CD4 Treg
Depletion by Infusion of a Humanized
Anti-CCR4 Antibody, KW-0761, in Cancer
Patients. Clin Cancer Res. 2015 Oct
1;21(19):4327-36. doi:
10.1158/1078-0432.

Masaki A, Suzuki S, I1to A, UedaR, etal.
Utsunomiya A, Inagaki H, lida S.
Prognostic Significance of Tryptophan

Catabolism in Adult T-cell
Leukemia/Lymphoma. Clin Cancer Res. 2015
Jun 15;21(12):2830-9. doi:

10.1158/1078-0432

Narita T, Suzuki S, Ito A, UedaR, etal.
HTLV-1 bZIP Factor-Specific CD4 T Cell
Responses in Adult T Cell
Leukemia/Lymphoma Patients after
Allogeneic Hematopoietic Stem Cell
Transplantation. J Immunol. 2014 Feb

1;192(3):940-7. doi:
10.4049/jimmunol . 1301952

Vol .34 No.12 2016 122-131

2016 71 126-32

The Frontiers in Life
Sciences
2014 186-195

19

Ishida T, Ito A, Suzuki S, UedaR, etal.
T-cell receptor repertoire diversity in
patients with ATL who received
mogamulizumab. 18th International
Conference of Human Retrovivology; HTLV
March 7-10 2017 Tokyo, Japan

Saito M, Ito A, Suzuki S, UedaR, et al.
Monitoring of Adult T-cell
Leukemia-Lymphoma  (ATL) Cells in
Patients Receiving Mogamulizumab, A
Humanized Anti-CCR4 Monoclonal Antibody,
by TCR Repertoire Analysis. 58th ASH
Annual Meeting & Exposition December 3-6,
2016, USA

Kinoshita S, Suzuki S, Ueda R, lida S,
et al. CDK9 as target for treatment in EBV
associated T- and NK-cell
lymphoproliferative diseases. 78

2016 10

Masaki A, 1to A, Suzuki S, UedaR, etal.
Prognostic significance of tryptophan
catabolism in newly diagnosed Hodgkin
Lymphoma. 78
2016 10

Ishida T, 1to A, Suzuki S, UedaR, etal.
Indoleamine 2,3-dioxygenase 1 as a novel

molecular target in adult T-cell
leukemia/lymphoma. 78
2016 10

Suzuki S, Nishio M, Yoshikawa K, Ueda R,
et al. 5-FU (fluorouracil) sensitizes
oral squamous cell carcinoma (0SCC) to
cytotoxic T-lymphocyte (CTL). 75

2016 10

Kinoshita S, Ito A, Suzuki S, UedaR, et

al. CDK9 as target for treatment in EBV

associated T- and NK-cell
lymphoproliferative diseases. 75
2016 10

Masaki A, 1to A, Suzuki S, UedaR, etal.
Prognostic significance of tryptophan
catabolism in newly diagnosed Hodgkin
Lymphoma. 75 2016
10




Ishida T, 1to A, Suzuki S, UedaR, etal.
Indoleamine 2,3-dioxygenase 1 as a novel

molecular target in adult T-cell
leukemia/lymphoma. 75
2016 10

Watanabe M, Suzuki S, Yoshikawa K, Ueda
R, et al. C-C chemokine receptor 4
positive regulatory T cells increased in
biopsy specimens of poorly prognostic
prostate cancer. 75
2016 10

Masaki A, Suzuki S, I1to A, UedaR, etal.
Indoleamine 2,3-dioxygenase 1 as a novel

molecular target in adult T-cell
leukemia/lymphoma. 77
2015 10

NaritaT, Ito A, Suzuki S, UedaR, etal.
Potential treatment of adult T-cell
leukemia/lymphoma by a novel P-TEFb/CDK9
inhibitor BAY1143572 77

2015 10

Suzuki S, Oka M, Nakayama E, Ueda R, et
al. Immunotherapy for solid tumors based
on regulation of regulatory T lymphocyte.

74 2015 10

Kurose K, Suzuki S, Ueda R, Nakayama E,
et al. Phase la study of FoxP3+ CD4 Treg
depletion by infusion of a humanized
anti-CCR4 antibody, KW-0761, in cancer
patients 74 2015
10

Masaki A, Suzuki S, I1to A, UedaR, etal.
Indoleamine 2,3-dioxygenase 1 as a novel

molecular target in adult T-cell
leukemia/lymphoma. 74
2015 10

Kurose K, Suzuki S, Ueda R, Nakayama E,
et al. Phase la study of FoxP3+ CD4 Treg
depletion by infusion of a humanized
anti-CCR4 antibody, KW-0761, in cancer

patients. 19
2015 7
Ishida T, Suzuki S, Ueda R. Antibody
cancer therapy. 73
2014 10

Nishio M, Suzuki S, Yoshikawa K, Ueda R.
Influence of chemotherapeutic drugs
frequently used for oral cancer on growth
activity and antigen response of
cytotoxic T-lymphocytes. 73

2014 10

Nishio M, Suzuki S, Yoshikawa K, UedaR,
et al. 22th Annual Cancer Research
Institute International Symposium. 2014,
October, New York

1
Suzuki S, Ishida T, Yoshikawa K, and
Ueda R. Progress in clinical use of CCR4

antibody for regulatory T cell
suppression. Inflammation and Immunity
in Cancer. Springer, 207-227, 2015

o 0
o 0
@

(Suzuki, Susumu)

70518422
@
(Yoshikawa Kazuhiro)
60109759
(Ito Asahi)
00’571762
®

(Ueda Ryuzo)

20142169

*



