CCR4

26

27 2015

N1



CCR4

ATL
HTLV-1

ATL

1

Perforin-2

HLA-A



CCR4 111
(H25- ( ) - 003
ATL Tax
24
ATL HTLV-I Tax |
3 PS
@ 2 ) ATL
CCR4
lallb 26
GMP GCP SOP PMDA
IRB
1. 1. ATL Tax
2. |
3. 24
4. ATL Tax DC
5. |
2
3
6. (sIL-2R)
7. HTLV-1 Tax
8. CTL T
2. CCR4
ATL lallb
ATL
Tax (D) 26 PMDA
3
CCR4
lallb DC
PMDA
IRB
CAMI




23-30

CRO 2 :
3.T CTL 2
A 1 6
Tax
Tax
CD8+T 1-2. Tax CTL
CD8+ Tax
4. HTLV-1 ( ) oTL 3 oc
HTLV-1 bZIP factor HBZ ATL
16-20
HBZ Tax CTL
CTL IFNy
6
ATL
5. CCR4
( ) CTL
ATL CCR4
T Tax T
2. CCR4
6 FACS ATL la/lb
' . HLAA PMDA 8
- 4 IRB 26 12 17
ATL Treg
Foxp3 CTLA-4 -
T
CCR4
/1
IRB
T CTL 2
ax lallb
IRB ATL 5
HTLV-1 CCRA HLA-A2, A24, A1l
ATL
9-18
1 ATL T T
: | ax (sIL-2R)
M ogamulizumab
1-1. 03
3
grade3 PMDA



Treg
Foxp3 CTLA-4

invitro
(
) .
ATL Tax DC
I 3
(GLP )
Tax CTL
GMP ATL
GMP
CCR4
CCR4
2-4. GCP T DC
26 GCP
GCP SOP
EDC
CRO GCP .
ATL HTLV-  Tax DC
I
4. HTLV-1 CCR4
HBZ lal 1b
T PMDA IRB
T HBZ
Tax
HBZ
ATL
5. CCR4 1. Suehiro Y, Hasegawa A, lino T, Sasada A,
ATL CCR4 Watanabe N, Matsuoka M, Takamori A,
T Tax T Tanosaki R, Utsunomiya A, Choi |, Fukuda T,
CCR4 Miura O, Takaishi S, Teshima T, Akashi K,
T effector Treg Kannagi M, Uike N, Okamura J. Clinica
Tax CTL outcomes of a novel therapeutic vaccine with
Tax peptide-pulsed dendritic cells for adult
6. FACS ATL T-cell leukaemia/lymphoma in a pilot study.
T HLA-A British journal of haematology, (2015). doi:

10.1111/bjh.13302



. . ATL
46 (6) 266-269 2014 2014 6
30

. T
(AZT/IFN-q

24:1631-8,2014

. Choi I, Eto T, Tanosaki R, Shimokawa M
Takatsuka Y, Utsunomiya A, Takemoto S,
Taguchi J, Fukushima T, Kato K, Teshima T,
Nakamae H, Suechiro Y, Yamanaka T,
Okamura J, Uike N. Unrelated Bone Marrow
Transplantation  with  reduced Intensity

Conditioning Regimen for elderly patients with
adult T-cell leukemia/lymphoma, Feasibility
Study with two-year follow up data. The 19"
Congress of the FEuropean Hematology
Association, June 12-15, 2014, Milan, Italy.

. Suehiro Y, lino T, Hasegawa A, Watanabe N,
Matsuoka M, Tanosaki R, Utsunomiya A,

Choi I, Shiratsuchi M, Teshima T, Akashi K,
Kannagi M, Uike N, Okamura J. Excellent

quality of lives for preciouslu treated adult
T-cell leukemia/lymphoma patients after
autologous dendritic cell vaccine therapy
targeting HTLC-1 Tax antigens, European
Society for Medical Oncology 2014, 26-30
September 2014, Madrid, Spain.
. Tanosaki R, Choi I, Shimokawa M,
Utsunomiya A, Tokunaga M, Nakano N,
S,
E,

Fukuda T, Nakamae H, Takemoto
Kusumoto S, Tomoyose T, Sueoka
Shiratsuchi M, Suehiro Y, Yamanaka T,
Okamura J, Uike N. Allogeneic Peripheral

Blood Stem Cell Transplantation Using
Reduced Intensity Conditioning Regimen with
Fludarabine and Busulfan from HLA Matched
Related Donor for Elderly Adult T
Cell-Leukemia/Lymphoma

Results-of-Multicenter-Phase-I1 Study
(ATL-NST-3). (poster) 56th American Society
of Hematology  Annual Meeting and
Exposition, Dec. 6-9, 2014, San Francisco,CA.

ATL
ATL
. 24
2014 6 28 -29

18
2014 7 30 -8 1

_ . ATL
ATL
FACS . 1 HTLV-1
2014 8 23-24
ATL
T /

73
2014 9 25-27

12
ATL
ATL
76
2014 10 31 -11 1

. Kannagi M, Hasegawa A, Kinpara S, Suehiro

Y. The roles of acquired and inna'® immunity in
HTLV-' ‘nfection: Impli®®ion for therapy and
pathogenesis. 62
S06
2014 11 10-12



T ATL

Ia/Ib

ATL 12
- ATL Tax T CTL
CTL Tax
2012 T (ATL) HTLV-1
Tax T |
ATL CCR4
Tax CCR4
Ia/Ib
PMDA
Tax
ATL Tax CTL PMDA
CTL .
DC
3. Tax
Tax
1) Tax
0,
2,3
. CD4+T MLR
1. Tax DC ii) 0,2,3 Tax
ATL
HLA/Tax
CTL Tax DC
CMV CDllc, CD14, CD40, CD80, CD83, CD&6,
HLA-DR
2. CCR4

T (ATL) HTLV-

Tax T




CCR4

Ia/Ib Tax
DC CCR4
CCR4 ATL T
. ATL
1. Tax DC
1 ATL CCR4
I ATL 3 Tax
T 3 .
Tax
14
DC
16-20
Tax CTL
CD8+T Tax .
CTL IFNg CCR4
6 .
Tax CTL
Tax
2. 0,2,3 Tax

1. Suehiro Y, Hasegawa A, lino T, Sasada A,
Watanabe N, Matsuoka M, Takamori A,
CD4+T 4 Tanosaki R, Utsunomiya A, Choi I, Fukuda T,
CD4+T Miura O, Takaishi S, Teshima T, Akashi K,

Kannagi M, Uike N, Okamura J. Clinical

outcomes of a novel therapeutic vaccine with
3. Tax Tax peptide-pulsed dendritic cells for adult

T-cell leukaemia/lymphoma in a pilot study.

. British journal of haematology, (2015). doi:
10.1111/bjh.13302

2. Kinpara S, Ito S, Takahata T, Saitoh Y,

Hasegawa A, Kijiyama M, Utsunomiya A,

Masuda M, Miyazaki Y, Matsuoka M, Nakamura M,

Yamaoka S, Masuda T. & Kannagi M.

Tax Involvement of double-stranded

I ATL , RNA-dependent protein kinase and antisense

1 viral RNA in the constitutive NFkappaB

Tax CTL activation in adult T-cell leukemia/lymphoma

ATL cells. Leukemia, (2015). doi: 10.1038/leu.2015.1

3. Araya N, Sato T, Ando H, Tomaru U, Yoshida

CTL M, Coler-Reilly A, Yagishita N, Yamauchi J,



Hasegawa A, Kannagi M, Hasegawa Y,
Takahashi K, Kunitomo Y, Tanaka Y, Nakajima T,

Nishioka K, Utsunomiya A, Jacobson S, Yamano Y.

HTLV-1 induces a Thl-like state in
CD4+CCR4+ T cells. J Clin Invest, (2014).

. Tanaka Y, Takahashi Y, Tanaka R, Kodama A,
Fujii H, Hasegawa A, Kannagi M, Ansari A. A,
Saito M, Elimination of human T cell leukemia
virus type-1-infected cells by neutralizing and
antibody-dependent cellular
cytotoxicity-inducing antibodies against human
T cell leukemia virus type-1 envelope gp46.
AIDS Res Hum Retroviruses 30, 542-552
(2014).

. T
(AZT/IFN-a

24: 1631-8, 2014

. Kannagi M, Kinpara S, Hasegawa A. Impact of
interferon response in HTLV-1 infection: a
molecular mechanism of AZT/IFN-a therapy for
ATL (Invited speaker). IVth Carcinogenic
Spiral International Meeting, February 10-11,
2014, Sapporo.

. . HTLV-I ,
HTLV-1 . 2014
2
. Kannagi M. Immune control of the
retrovirus-induced adult T-cell leukemia:
fighting with invisible enemy. 73
2014 9

. Kinpara S, Saitoh Y, Hasegawa A, Utsunomiya A,
Masuda M, Miyazaki Y, Matsuoka M, Nakamura
M, Yamaoka S, Masuda T, Kannagi M.
Involvement of PKR and anti-sense HTLV-1
transcripts in the constitutive activation of
NFkB in ATL cells. 73
9/25-27/2014
. Kannagi M, Hasegawa A, Kinpara S, Suchiro Y.
The roles of acquired and inna' immunity in
HTLV-' ‘nfection: Impli®ion for therapy and
pathogenesis. 62
S06
2014 11 10-12

11.

18

2014 8

. ATL
NF-«xB PKR
HTLV-I LTR
2014 HTLV-1 8/23-24/2014
Sawada L,
HTLV-1
.2014 HTLV-1 8/23-24/2014

. CTL

9/5-6  2014.

9. Ando S, Hasegawa A, Murakami Y, Takatsuka

N, Maeda Y, Masuda T, Kannagi M. CTL
epitope peptide-pulsed dendritic cell vaccine has
the potential to restore HTLV-1-specific CTLs
to eliminate infected cells. 43

.2014 12 10-12

10. Murakami Y, Ando S, Tanaka Y,Tanaka R,

Masuda T, Kannagi M, Hasegawa A.
Evaluation of  anti-gp46 neutralizing
monoclonal antibody vaccine against primary
HTLV-1 infection to rats. 43

.2014 12 10-12
Kinpara S, Saitoh Y, Hasegawa A, Nakamura M,
Yamaoka S, Matsuoka M, Masuda T, Kannagi
M. A link between HTLV-1 leukemogenesis
and innate immunity; involvement of PKR in the
constitutive NFkB activation in adult T-cell
leukemia cells. 43
2014 12 10-12

. HLA-DRI1 HTLV-1 Tax
CD4+T 25 1 9
2013-002127

HLA-A11 Tax
25 1 18
5176099



ATL

T
PMDA
(CPC) GMP CPC
SOP
PMDA
T
CCR4 111
GMP(Good
T ATL Manufacturing Practice:

PMDA

CPC

CPC GMP

PMDA



HD3-140710

Tablel

HD1-140612 HD2-140626

GM-CSF

g 1

o

= “ GM-CSF(+)

% 0.8 -

2 “ GM-CSF()

ﬁ; 06

14

g

5 04

e

ﬁ 02

S

R

i

g HD1-140612  HD2-140626  HD3-140710
MRC-5 Hela

1

GM-CSF(-) GM-CSF(+) MRC-5 Hela
(negative cont.) (positive cont.)
100 100 500
90  —-HD1-140612 90 9  —-MRC-5(1) 450 ~—Hela(1)
=
S 8  -=-HD2-140626 80 80 -=-MRC-5(2) 400 -=-Hela(2)
€ 70 hpsraori0 70 0 —MRcs@E %0 ~+Helafd)
§ 60 60 60 300
g % Qj o % %0 20
= a0 40 40 =+ 200
£ % 30 30 150
@
3 2 20 20 100
10 10 10 50
0 0+ 0 0
0 7 0 7 0 70 7
day
25
)4
15
g 1
-
=
&
m 0.5
==
0
0 1 2 3 4 5 6
100
% = . —
80 2 ——
70
60
# ~=HD1-140612
I+ 50
# 40 ~8-HD2-140626
30
20 ~4~HD3-140710
10
0 - . .
0 1 2 3 4 5 6
RiFER (B)
Table.l
HD1-140812 =ET—H— wal PER) A wWR22A *ER2-8  wERer 8
Cone 886 906 9038 893 439
cme 05 04 05 05 05
HUADR 902 798 . w5 %00
WRERMMOSTT—— €O 30 08 189 2. 588
(FhToNE %) coso 200 911 915 366 8.4
Cnas3 9.2 "z ae 205 900
Coas 866 asd az9 62 797
CO11¢ HLA-DR 898 9.7 911 394 294
cos 29 24 42 4z a1
U:/ICR")QE;’-)J— cee 1.7 08 13 1.3 35
(eHTOME %) Co56°CO% X 00 000 008 o1
Ce Gt 07 08 1.0 08 0.7



Table.1-2

Table.1-3

. I | W . E TR T
HO2140828  smv—7i— wn 2,0 308 HO3140710  zmv—rn— WA 2,8 3:F
omie a9 a5 . 69 omie wa me na
<hs (14 00 <hs 01 02 02
HLADR o 969 a7 HLA-DR 789 7 76.3
‘:;g'fm‘;!"’ nan 574 211 | ma ;E’,“f”‘:?i onan 269 ans | 1aa
%3 coao %2 98 | 974 coma a0 755 | 782
coa %3 988 974 789 771 783
coas 841 988 | 564 748 7120 718
CO11:' HILA-CR 854 967 864 CO112' HILA-CR 727 728 728
) _ <o 1.0 1.7 .:..13 <o 85 115 1o
Y :’;"E;‘"‘"’ co19 0. 02l 08 ™, core 82 52 . 59
%) < i 05 ig 08
Ve 03 02 CDa'CO25 13 1.4
L L
[ /
|
il; n Ny
\ ‘ "
‘cotie ‘cot4 HLA-DR ‘co4o
i 4 ] A fh
A & !
f i
[
|
| i |
|
B o AL —— L o L S—
CD80 CD83 CD86 CCR7
4 \ . i f
] ) i A ‘ l '}
P | I T
p L
ol | j
! | I ] !
"t o EIN I I
CD11c CD14 HLA-DR CD40
1 )
] a I 1
- oA ! V/
L] Il
L b | AN T s
N 3 —"’—, .o A " = R ~—
CD8o CD83 CD86 CCR7
I I
I | \ | |
[ ‘ . |
0 | |
rm | I s gl .
CD11c CD14 HLA-DR
17
b
" oy
i
: |
Iy
. ' - ]
g Loy adm ! o
/AL N W [ A SN W B B IS MUV :
CD80 CD83 CD86 CCR7

PMDA

Yuda J, Kato K, Kikushige Y, Ohkusu K,
Kiyosuke M, Sakamoto K, Oku S, Miyake N,
Kadowaki M, lino T, Tanimoto K, Takenaka K,
Iwasaki H, Miyamoto T, Shimono N, Teshima T,
Akashi K. Successful treatment of invasive
zygomycosis based on a prompt diagnosis
using molecular methods in a patient with
acute myelogenous leukemia. Intern Med 53:
1087-1091, 2014



Takashima S, Miyamoto T, Kadowaki M, Ito
Y, Aoki T, Takase K, Shima T, Yoshimoto G,
Kato K, Muta T, Shiratsuchi M, Takenaka K,
Iwasaki H, Teshima T, Kamimura T, Akashi K.
Combination of bortezomib, thalidomide, and
dexamethasone (VTD) as a consolidation
therapy  after autologous stem  cell
transplantation for symptomatic multiple
myeloma in Japanese patients. Int J Hematol
100: 159-164, 2014

Takashima S, Eto T, Shiratsuchi M, Hidaka M,
Mori Y, Kato K, Kamezaki K, Oku S, Henzan H,
Takase K, Matsushima T, Takenaka K,
Iwasaki H, Miyamoto T, Akashi K, Teshima
T. The use of ora beclomethasone
dipropionate  in  the  treatment of
gastrointestinal graft-versus-host disease: the
experience of the Fukuoka blood and marrow
transplantation (BMT) group. Intern Med 53:
1315-1320, 2014

Takenaka K, Akashi K. [New approaches to
target leukemia stem cells]. Nihon Rinsho 72:
1018-1025, 2014

Kato K, Choi I, Wake A, Uike N, Taniguchi S,
Moriuchi Y, Miyazaki Y, Nakamae H, Oku E,
Murata M, Eto T, Akashi K, Sakamaki H,
Kato K, Suzuki R, Yamanaka T, Utsunomiya
A. Treatment of Patients with Adult T
Cell Leukemia/Lymphoma with Cord Blood
Transplantation: A Japanese Nationwide
Retrospective Survey. Biol Blood Marrow
Transplant 20:1968-74,2014

Cancer Stem Cell 87
2014
4 24
3
2014 4 26

TIM-3, as a Target for Eradication of
Cancer Stem Cells The Uehara Memorial
Foundation Symposium 2014 6 17

101
2014 6
28

76

-11-

2014

11



ATL HTLV-1

T adult T-cell leukemia: ATL T 1 human T-cell
leukemiavirustype 1: HTLV-1 T Tax
ATL HTLV-1 bZIP factor HBZ
HBZ
T
T HBZ
ATL Tax
HBZ 10’ PFU C56BL/6
Tax 3-4 1
T CTL H
HBZ
T
HBZ PBMC
HBZ CD4 or CD8 magnetic beads BD
HBZ T ELISPOT assay (M abtech)
T CTL
CDh4 1uM

. bone marrow-derived DC
Tax HBZ CTL

HTLV-1Tax HBZ Ly5.1 C57BL/6 1uM
Tax TL130/131AS (Tax pooled peptide 1 effector
M22) S258A Tax S258A Ly5.2 EL4 FCS(-) RPMI
HBZ LL27/28AA (HBZ LL/AA) 1uM peptide 37 1hr target
Target
LC16m8 (CEF) flowcytometry AnnexinV (BD)
LC16m8 CEF  neon transfection
system (Invitrogen) pBMSF-7¢ (E:Tx1-E:To:1)/(100-E:To.;) x 100
LC16m8
RK13
G-311 844
Tax MI73 HBZ HBZ
D13-02

-12 -



HBZ, Tax CTL
C57BL/6 6
IFN-g 20mer
ELSIPOT
rvvV-Tax Tax Cb4 CD8
T rvVV-HBZ
LL/AA T
Tax
T
HBZ T
HBZ T
CTL
CTL
CTL Killing
rvVv-Tax M22
Tax-PA and-PB Tax
bulk CTL Tax
EL4
Tax-PA  Tax-PB EL4
rVV-HBZ LL/AA HBZ
bulk CTL HBZ-PB EL4
HBZ-PA
EL4 killing
rvV-Tax M22 rvV-HBZ
LL/AA CTL HBZ
HBZs1.206
rvv Tax
CTL Tax-PA -PB
Tax
1
HBZ
T CTL
C57BL/6 HBZ
HBZ
T Ht48
Ht48 HBZ C57BL/6
HBZ
HBZ
HBZ T

-13-

HBZ HBZ

CTL
HBZ
HBZ T
HBZ
HBZ
CTL
ATL
Tax HBZ
Tax HBZ
ATL

Tax

. MagG, Yasunaga J-1, Akari H, and Matsuoka M.
TCF1 and LEF1 act as T-cell intrinsic HTLV-1
antagonists by targeting Tax. Proc. Natl. Acad.
Sci. USA, (in press).

. Takachi T, Takahashi M, Takahashi-Y oshita M,
Higuchi M, Obata M, Mishima Y, Okuda S,
Tanaka Y, Matsuoka M, Saitoh A, Green P,
Fujii M. Human T-cell leukemia virus type 1
Tax oncoprotein represses the expression of
the BCL11B tumor suppressor in T-cells.
Cancer Sci, (in press).

. Kinpara S, Ito S, Takahata T, Saitoh Y,
Hasegawa A, Kijiyama M, Utsunomiya A,
Masuda M, Miyazaki Y, Matsuoka M,
Nakamura M, Yamaoka S, Masuda T, Kannagi
M. Involvement of  double-stranded
RNA-dependent protein kinase and anti-sense
viral RNA in the constitutive NF«xB activation
in adult T-cell leukemia/lymphoma cells.
Leukemia (in press).

. Suehiro Y, Hasegawa A, lino T, Sasada A,
Watanabe N, Matsuoka M, Takamori A,
Tanosaki R, Utsunomiya A, Choi I, Fukuda T,
Miura O, Takaishi S, Teshima T, Akashi K,
Kannagi M, Uike N, Okamura J. Clinical
outcomes of a novel therapeutic vaccine with
Tax peptide-pulsed dendritic cells for adult
T-cell leukemia/lymphoma in a pilot study. Br
J Haematol (in press).



10.

1.

12.

. Niederer

HA, Laydon DJ, Melamed A,
Elemans M, Asquith B, Matsuoka M, Bangham
CR. HTLV-1 proviral integration sites differ
between asymptomatic carriers and patients
with HAM/TSP. Virology J. 11: 172, 2014.

Lavorgna A, Matsuoka M, Harhaj EW. A
critical role for IL-17RB signaling in HTLV-1
Tax-induced NF-xB activation and T-cell

transformation. PLoS Pathogens (in press).

. Cook LB, Melamed A, Niederer H, Valganon

M, Laydon D, Foroni L, Taylor GP, Matsuoka
M, Bangham CR. The role of HTLV-1
clonality, structure and genomic
integration  site in  adult T  cell
leukemia/lymphoma. Blood, 123: 3925-3931,
2014.

proviral

. Furuta RA, Ma G, Matsuoka M, Otani S,

Matsukura H, Hirayama F. Re-evaluation of
screening of plasma positive for human T-cell
leukemia virus type 1 wusing a luciferase
immunoprecipitation system in blood donors.
Transfusion, (in press).

. Zhao T, Satou Y and  Matsuoka
M.Development of T cell lymphoma in
HTLV-1 bZIP factor and Tax double

transgenic mice. Arch Virol, 159: 1849-1856,
2014.

Azuma Y, Kiikenshoner T, Ma G, Yasunaga JI,
Imanishi M, Arndt KM, Matsuoka M, and
Futaki S. Controlling leucine-zipper partner
recognition in cells through modifications of
a-g interactions. Chem. Commun. 50:
6364-6367, 2014.

Tanaka-Nakanishi A, Yasunaga J-I, Takai K
and Matsuoka M. HTLV-1 bZIP factor
apoptosis by attenuating the
function of FoxO3a and altering its
localization. Cancer Res, 74:188-200, 2014.
Miyazato P and Matsuoka M. Human T-cell

leukemia virus type 1 and Foxp3 expression

suppresses

viral strategy in vivo. Int Immunol. 26:

419-425,2014

. Matsuoka M. How Human T-cell Leukemia

The 4"

Symposium on Carcinogenic

Virus Type 1 Causes Diseases:
International
Spiral Infection, Immunity, and Cancer, Keio
Plaza Hotel Sapporo, Japan, February 10-11,

2014.

10.

-14 -

HTLV-1
HBZ T
ATL HTLV-1 ATL
HTLV-1 ATL
2014
5 24

. Matsuoka M. Mechanism of leukemogenesis

: The
12"™ Annual Meeting of Japanese Society of

by human T-cell leukemia virus type

Medical Oncology. Fukuoka Sunpalace, Japan,
July 17-19, 2014.

F-box FBXL11
Tax HBZ
1 HTLV-1
1
2014 8 22 -24
HTLV-1 HBZ-Tg
1
HTLV-1
1 2014 8
22 -24
HTLV-1 bZIP factor IFN
y 1
HTLV-1
1 2014 8 22 -24

. Ma G, Yasunaga JI, Matsuoka M. TCF1/LEF1

are T-cell natural HTLV-1 Tax antagonists that
restrict viral expansion in thymus. The 1%
Annual Meeting of the Japanese Society of
HTLV-1 The
Institute of Medical Science, Tokyo University,
Japan, August 22"-24™, 2014.

and Associated Deceases.

HTLV-1
73
2014 9 25 -27
HTLV-1
bZIP factor (HBZ) RDb
E2F-1/Rb 73
2014 9 25 -27
TCF1
LEF1  HTLV-1 Tax T
73
2014 9 25 -27



11.
HTLV-1 bZIP factor
IFNy 62

11 10 -11 12
12.

Anti-CCR4 Treg
STLV-1

62

10 -11 12

2014

2014

11

-15 -



CCR4

ATL HTLV-1 Tax CTL sIL2R HTLV-1 load
HTLV-1 Tax CTL ATL
ATL Tax
T (Treg) Treg CD45RA'°FOX P3"
effector Treg CCR4 CCR4 CCR4 ATL
effector Treg
ATL Treg
HTLV-1 Tax T
effector Treg Tax ATL
Tax CCR4 (ATL
effector Treg ) HTLV-1Tax ATL
2012 ATL CCR4
( )
T (Treg)
CCR4
CCR4 CCR4 ATL
Treg
CCR4 Treg .
HTLV-1 Tax CCR4 ATL
HTLV-1 Tax CTL (%/
CCR4 (ATL Treg ) + ) sIL2R
HTLV-1 Tax ATL [ -0.360, P=0.015 (n=51)]
HTLV-1 Tax CTL
HTLV-1 load (copies/1000PBMC)
[ -0.410, P= 0.005
. (n=51)] CMV CTL
CCR4 ATL (%! ) SIL2R [
effector Treg (CD45RA'°FOXP3")] 0.046, P= 0.766 (n=51)]
HTLV-1 Tax HTLV-1 load (copies/1000PBMC) [
CCR4 0.138, P= 0.365 (n=51)]
ATL HTLV-1 Tax
”ATL CTL ATL
” ATL

-16 -




Tax

FOXP3 Treg
FOXP3 CD45RA
FOXP3+CD4+ 3
Treg
naive Treg (CD45RAMFOXP3")
effector Treg (CD45RAFOXP3™) non-Treg
(CD45RA®FOXP3'%) naive Treg
effector Treg
non-Treg naive
Treg effector Treg
CCR4 naive Treg
effector Treg non-Treg
CCR4 sub-population
CCR4 Treg
effector Treg CCR4
ATL effector Treg
Tax
CTL
effector Treg
Tax CTL
CCR4
effector Treg
Tax
CCR4 ATL CCR4
ATL FOXP3 CD45RA
40%  effector
Treg (CD45RAFOXP3™) 15%  non-Treg
(CD45RAFOXP3) 45%
CCR4
effector Treg
Treg ATL
HTLV-1 Tax
ATL HTLV-1 Tax
HTLV-1 Tax CTL ATL
1 CCR4
effector Treg ATL
Tax

CCR4  (ATL
) HTLV-1 Tax
ATL

effector Treg

-17 -

1. Ishida T, Jo T, Takemoto S, Suzushima H,
Uozumi K, Yamamoto K, Uike N, Saburi Y,
Nosaka K, Utsunomiya A, Tobinai K, Fujiwara
H, Ishitsuka K, Yoshida S, Taira N, Moriuchi
Y, Imada K, Miyamoto T, Akinaga S,
Tomonaga M, Ueda R. Dose-intensified
chemotherapy alone or in combination with
mogamulizumab in newly  diagnosed

aggressive ATL: a randomized phase II study.

Br J Haematol. In press, (corresponding

author).

2. Totani H, Kusumoto S, Ishida T, Masuda A,

Yoshida T, Ito A, Ri M, Komatsu H,
Murakami S, Mizokami M, Ueda R, Niimi A,
Inagaki H, Tanaka Y, lida S. Reactivation of
hepatitis B virus (HBV) infection in adult
T-cell leukemia-lymphoma patients with
resolved HBV infection following systemic
chemotherapy. Int J Hematol. 2015 Jan 30.
[Epub ahead of print]

3. Suzuki T, Kusumoto S, Masaki A, Ishida T,
Inagaki H, Iida S, Mori F. CD30-positive
primary bone marrow lymphoma mimicking
Hodgkin lymphoma. Int J Hematol. 2015

Feb;101(2):109-11.

4. Ogura M*, Ishida T*, Hatake K, Taniwaki M,

Ando K, Tobinai K, Fujimoto K, Yamamoto K,
Miyamoto T, Uike N, Tanimoto M, Tsukasaki
K, Ishizawa K, Suzumiya J, Inagaki H, Tamura
K, Akinaga S, Tomonaga M, Ueda R.
Multicenter phase II study of mogamulizumab
(KW-0761), a defucosylated anti-CCR4
antibody, in patients with relapsed peripheral
T-cell lymphoma and cutaneous T-cell
lymphoma. J Clin Oncol. 2014 Apr
10;32(11):1157-63. (*equally contributed)

5. Narita T, Ishida T, Masaki A, Suzuki S, Ito A,
Mori F, Yamada T, Masaki Ri, Kusumoto S,
Komatsu H, Miyazaki Y, Takatsuka Y,
Utsunomiya A, Niimi A, lida S, Ueda R.
HTLV-1 bZIP factor specific CD4 T cell
responses in ATL patients after allogeneic

hematopoietic stem cell transplantation. J
Immunol. 2014 Feb 1;192:940-7.
(corresponding author)

6. Nakano N, Kusumoto S, Tanaka Y, Ishida T,
Takeuchi S, Takatsuka Y, Akinaga S,
Mizokami M, Ueda R, Utsunomiya A.



Reactivation of hepatitis B virus in a patient
with  adult T-cell leukemia-lymphoma
receiving the anti-CC chemokine receptor 4
antibody mogamulizumab. Hepatol Res. 2014
Mar;44(3):354-7.

. Mori F, Ishida T, Ito A, Sato F, Masaki A,
Narita T, Suzuki S, Yamada T, Takino H, Ri
M, Kusumoto S, Komatsu H, Hishizawa M,
Imada K, Takaori-Kondo A, Niimi A, Ueda R,
Inagaki H, lida S. Antitumor effects of

bevacizumab in a

microenvironment-dependent human  adult
T-cell leukemia/lymphoma mouse model. Eur
J  Haematol. 2014 Mar;92(3):219-28.
(corresponding author)

. Xia H, Yamada S, Aoyama M, Sato F, Masaki
A, Ge Y, Ri M, Ishida T, Ueda R, Utsunomiya
A, Asai K, Inagaki H. Prognostic impact of
miR-145 down-regulation in adult T-cell
leukemia/ lymphoma. Hum Pathol. 2014
Jun;45(6):1192-8.

-18 -



ATL
HLA-A
T ATL ATL-DC1-L1
FCM ATL T Treg
ATL Treg
ATL-DC1-101 ATL Treg HLA-A
Treg Foxp3 CTLA-4
FCM ATL-DC1-101
. 1.
ATL-DC1-101 ATL Treg 1)
HLA-A CDh4 CD25 Foxp3
FACS ATL Treg
Treg
ATL
ATL-DC1-101 ATL Treg
Treg Treg
Foxp3
CTLA-4
Treg
26 12 ATL-DC1-101 DC
2)
Ccbh4 CD25 Foxp3
CD3 CD4 CD7 CD1l4
CD25 CD45RA CD127 CCR4 TSLC-1 Foxp3
CTLA-4
CDh4 CD25 1 Stanl
Foxp3
HLA-A T NK

Cb2 CD3 CD4 CD5 CD7
CD8 CD14 CDl6 CD25 CD56 CD235a

-19-



TSLC-1
1 Stain2

CD3 CD10
CDllc CD14 CD19 CD20 CD34 CD45
CD235a
1 Stain3
2.
1)
DC DC
HLA-A02:01  HLA-A"11:01
HLA-A"24:02 Tax
ATL
HLA

ATL HLA
2)

CD3 CD4 CD7 CDi4
CD235a HLA-2 HLA-A9 HLA-A11

TSLC-1
1 Stan4
3.
Day -28 — Day -14 Day
-7 ATL-DC-101 0 2
4 6 8
24 4 24
8
1 DC 2
21 147 mi
Day -7
Treg
4,
EDTA
5.
7ml
6 ( )
24

7.

ATL
8.

3

9.

FACS
FACS 1 2

108-8639 4-6-1
Phone: 03-5449-5765 Fax: 03-5449-5750 Mail:
nwatanab@ims.u-tokyo.ac.jp

10.
1 Stainl
ATL CD7 TSLC-1
Treg
CD3'CD4" Foxp3'CD45RRA"
Treg
CD25 CCR4 CTLA-4
Treg
26 12
Treg
Treg
ATL CD4'T
Treg
Foxp3 CTLA-4
FCM
ATL-DC1-101

1. Ishigaki T, Zaike Y, Nojima M, Kobayashi S,
Ohno N, Uchimaru K, Tojo A, Nakauchi H,
Watanabe N. Quantification of adult T-cell
leukemia/lymphoma cells using simple four-color
flow cytometry. Clin Chem Lab Med.
53(1):85-93,2015

2. Kobayashi S, Nakano K, Watanabe E, Ishigaki T,
Ohno N, Yuji K, Oyaizu N, Asanuma S,
Yamagishi M, Yamochi T, Watanabe N, Tojo A,
Watanabe T, Uchimaru K. CADM1 expression
and stepwise downregulation of CD7 are

-20 -



N

closely associated with clonal expansion of

HTLV-I-infected cells in adult t-cell 6.
leukemia/lymphoma. Clin Cancer Res. 20(11): ATL
2851-2861, 2014. ATL 12 FACS
1 HTLV-1 2014
8 23
BD FACS™ 7.
ATL HLA-Flow
BD Science Avanzato Vol.9 1-8 2014 24
2014 6 28
- 8.
- .12 FCM ATL
ATL
110-121 2014 24

2014 6 28

112
ATL
ATL
76
2014 1 1

Ishigaki T, Kobayashi S, Ohno N, Ota Y,
Watanabe N, Tojo A, Nakauchi H, Uchimaru K.
Establishment of a stroma-dependent ATL
cell-line and analysis of its proliferation in
vivo. Oral, The 75th Annual Meeting of the
Japanese Society of Hematology, Nov 1, 2014,

Osaka.
HLA-Flow
ATL
ATL HLA |
1 HTLV-1 2014
8 24
ATL
ATL
1 HTLV-1
2014 8 24
ATL
ATL FACS
1 HTLV-1
2014 8 23

-21 -



#F1 ATLDC-10VER:f#f4

[Fresh PBMCs]
Stain 1: Treg Foxp3/CTLA4 95A-PE-Cv7(x20 dilution, 25 w2
FITC PE PE-Cy5 PerCP-Cv35 PE-Cv7 PE-TR APC AF700 APC-Cy7 V450 BV510 BV605
CCR4(D (Foxp3)@ CD45RAD  Biotin-TSLC-100 CD4)  (CD152)@ CD14D cD3D  CD7 CD12700  CD250)
LDGO0411031 E11466-1633 B145933 Lab 9108724 29768 B131136 09317 2153618 B173326 B1:8071
10 ul Sul Sul 1ul 2ul Sul Tul Sul Sul Sul Sul
e-Bioscience BD Pharmingen
Stain 2: L hocyte markers (T cells and NK cells)

FITC PE PE-Cv3 PerCP-Cy5.5 PE-Cv7 PETR AF647 AF700 APC-Cy7 V450 V500 BV60S
CcD2 CD5 CD235a/P1 CDs CD25 CD16 TSLC-1 CD36 CD3 CD7 CD4 CD14
B166331 27053 B126613/- B129722 51531 9108724 Lab B131136 09317 2133618 B173326 B138071
Sul 12ul 1ul/lul Sul Sul 2ul 1ul Tul Sul Sul Sul Sul

Smn3 Lymphocyte markers (B cells , Stem cells and others)
PE PE-Cv5 PerCP-Cy5.5 PE-Cv7 PETR APC AF700 APC-Cv7 AF405 V500 BV605
CD19 CD34 CD235a/P1 CD20 CD10 CDllc CD3 CD45 CDl4
68976 e B126613/- B171352 62232 3079922 09317 7739844 B1:8071
12ul 1ul lul/lul Sul Sul 20 ul Sul Sul Sul
Stain 4: HLA 05A-PE-Cy7(x20 dilution. 25 ul/2)
FIC PECv5 PerCP-Cv5.5 PE-Cv7 PETR AF647 AF700 APC-Cv7 V450 V500 BV60S
HLA-A9(D HLA- AZ'I CD235aD/P1 Biotin-HLA-A11(D TSLC-10D CD3D CD70D CD4D CDM4D
07 79836 B126613/- 51531 Lab 09317 2153618 B173326 B158071
10ul 1ul Tul/lul Sul lul Sul Sul Sul Sul
Stain 5: for Stain 4 9SA-PE-Cy7(x20 dilution. 25 ul)2)
FIIC PE PECv5 PerCP-Cv5.5 PE-Cv7 PETR AF647 AF700 APC-Cv7 V450 V500 BV60S
IeGbD  IgGbD  CD235alD/PI Biotin-IeM D) TSLC-10) CD3D CD7D CD4D CDI4D
B159582 e B126613/- 3168672 Lab 09317 2153618 B173326 B138071
12ul 1ul Tul/lul Sul lul Sul Sul Sul Sul

1 ATL-DC-101(cHF3FMDY 1 =T

BIREFEEB OFNARS Y MNROU -V IHERSE2FTTOMIC210)
iréﬁ,lﬁ_’ Stain 1: CD3, CD4, CD7, CD14, CD25, CD45RA, CD127, CCR4, TSLC-1, Foxp3, CTLA.
') /) GREE#T — Stain 2: CD2, CD3, CD4, CDS5, CD7, CD8, CD14, CD16, CD25, CD56 CDZ35a, TSLC-1
Stain 3: CD3, CD10, CD11¢, CD14, CD19, CD20, CD34, CD45, CD235a
fEAROROARC Y b (ROV—ZUITHERSB2EZTOMICSE)
HLA##7 — Stain 4: CD3, CD4, CD7, CD14, CD235a, HLA-2, HLA-AQ, HLA-A11, TSLC-1
Stain 5(2Stain 4074V 9«4 FIV bO—-)L

BWETR2WEZE 24W (67 B) FTRAWEE
\ s

~
ATL-DC-10185
290—-=vY ﬂ‘rUJ}T&—.’r
‘2803y14 Day 628)
- 7 ow 2w 4w 2] aw 12w 16w 20w 24w
B B O O O R B B
om0 @ ® @ 6 @ ® ©® ® o
IR
oatell @ ®
104W (2%) ZTHBWEE
(6 R) (%) (2%)

24w 32w 40w 56W 64w 2w ssw o6w 104w

N R R B

DXPE O e ® ® ® @ ® ® o
gﬁm% ®
®2 rCDAMCD25MB1EFoxp3RBILiBAasl DREHT
Stain 1: Treg/Foxp3/CTLA-4
Iy hRE CD3*CD4*#88
L]
lo
!sw
S
F) ‘ESC?A o @ i@ @ (315127 o
I gLy hﬁ§|
204
o] e O I
x| i )
@
Ba )
o
¢
W ]
¢ £ (Fu"ps) w 4 : "o (Fl‘x’pa) w w

22



ATL

CCR4

IDO

-23-

1. Yoshimori M, Imadome K, Komatsu H,

Wang L, Saitoh Y, Yamaoka S, Fukuda T,
Kurata M, Koyama T, Shimizu N, Fujiwara
S, Miura O, Arai A. CD137 Expression Is
Induced by Epstein-Barr Virus Infection
through LMP1 in T or NK Cells and
Mediates Survival Promoting Signals. PL0S
One 2014 Nov
19;9(11):e112564.

. Suwa S, Kasubata A, Kato M, lida M,

Watanabe K, Miura O, Fukuda T. The
tryptophan  derivative, tranilast, and
conditioned medium with indoleamine
2,3-dioxygenase-expressing cells inhibit the
proliferation of lymphoid malignancies. Int
J Oncol 2015 Mar;46(3):1369-76

. Suwa S, Usui A, lidaM, Watanabe K, Miura

O, Fukuda T. Identification of HLA
restricted peptides derived from tumor
antigen of hematological malignancy. 76

. lida M, Watanabe K, Suwa S, Kato M,

Miura O, Fukuda T. Protooncogene MY B




activates the transcription of ROR1 in B cell
malignancies.

. Watanabe K, lida M, Suwa S, Kato M,
Miura O, Fukuda T. Protooncogene MYB
Activates the Transcription of ROR1 in B
Cell Malignancies. 56

-24 -



Perforin-2

Perforin-2

T

Perforin-2

CDh14
GM-CSF IL-4
TNF-a
Perforin-2 mMRNA
Western blot RT-PCR
Perforin-2 miRNA

Perforin-2

CDi14
GM-CSF IL-4 7

TNF-a
2
Perforin-2

MRNA

siRNA GFP
Nucleofector

Perforin-2

10%~40%

Perforin-2

MRNA

MRNA

Perforin-2

-25-

GFP




T 2014 1631-8
AZT/IFN-a
BD FACS™ BDScience 2014 |18
Avanzato Vol. 9
ATL

- 2014 110-121
Suehiro Y, Hasegawa A, 1ino T, Clinical outcomes of anovel British journal |In press |doi: 2015
Sasada A, Watanabe N, MatsuokaM, | therapeutic vaccine with Tax of 10.1111/bjh.
Takamori A, Tanosaki R, Utsunomiya A, | peptide-pulsed dendritic cells for | haematology, 13302
Choi I, Fukuda T, Miura O, adult T cell
Takaishi S, Teshima T, Akashi K, leukaemia/lymphomain a pilot
Kannagi M, Uike N, Okamura J. study.
Kinpara$S, Ito S, Takahata T, Saitoh Y, | Involvement of Leukemia Inpress |doi: 2015
Hasegawa A, KijiyamaM, double-stranded 10.1038/leu.
Utsunomiya A, Masuda M, RNA-dependent protein kinase 2015.1
Miyazaki Y, Matsuoka M, and antisense viral RNA in the
NakamuraM, Yamaoka S, Masuda T, |constitutive NFkappaB
Kannagi M. activation in adult T-cell

leukemia/lymphoma cells.
MaG, Yasunaga J, Akari H, and TCF1 and LEF1 act as T-cell Proc.Natl. In press 2015
Matsuoka M. intrinsic HTLV-1 antagonists by | Acad.Sci.
targeting Tax.

Takachi T, Takahashi M, Human T-cell leukemiavirus Cancer Sci In press 2015
Takahashi-Y oshita M, Higuchi M, type 1 Tax oncoprotein
Obata M, MishimaY, Okuda S, represses the expression of the
TanakaY, Matsuoka M, Saitoh A, BCL11B tumor suppressor in
Green P, T-cells.
Fujii M.
IshidaT, Jo T, Takemoto S, Dose-intensified chemotherapy |Br JHaematol |In press 2015
Suzushima H, Uozumi K, alone or in combination with
Y amamoto K, Uike N, Saburi Y, mogamulizumab in newly
Nosaka K, Utsunomiya A, Tobinai K, |diagnosed aggressive ATL: a
FujiwaraH, Ishitsuka K, Yoshida S, randomized phase |1 study.
TairaN, Moriuchi Y, ImadaK,
Miyamoto T, Akinaga S, Tomonaga M,
UedaR.

-26-




Totani H, Kusumoto S, Ishida T, Reactivation of hepatitis B virus |Int JHematol | Epub 2015
Masuda A, YoshidaT, Ito A, Ri M, (HBV) infection in adult T-cell ahead of
Komatsu H, Murakami S, leukemia-lymphoma patients with print
Mizokami M, Ueda R, Niimi A, resolved HBV infection following
Inagaki H, Tanaka Y, lida S. systemic chemotherapy.
Ishigeki T, Zake Y, NgjimaM, Quantification of adult T-cell ClinChemLab |53(1) &R 2015
Kobayashi S, Ohno N, Uchimaru K, leukemiallymphomacellsusing Med.
Tojo A, Nakauchi H, Watanabe N. simplefour-color flow cytometry.
Suwa S, Kasubata A, Kato M, lidaM, |The tryptophan derivative, International | 4603 1376 2015
Watanabe K, Miura O, Fukuda T. tranilast, and conditioned Journal of
medium with indoleamine Oncology
2,3-dioxygenase-expressing
cells
inhibit the proliferation of
lymphoid malignancies.
ArayaN, Sato T,Ando H, Tomaru U, |HTLV-1inducesaThl-like JClin Invest 124 3431-3442 2014
YoshidaM,Coler-Reilly A, YagishitaN, |state in CD4+CCR4+ T cells.
Y amauchi J, Hasegawa A, Kannagi M,
Hasegawa Y, Takahashi K,
KunitomoY ,Tanaka Y, NakajimaT,
Nishioka K, Utsunomiya A,
Jacobson S, Yamano Y.
TanakaY, Takahashi Y, TanakaR, Elimination of Human T Cell |AIDS Res Hum|30 542-552 2014
Kodama A, Fujii H, Hasegawa A, Leukemia Virus Retroviruses
Kannagi M, Ansari A. A, Saito M. Type-1-Infected Cells by
Neutralizing and
Antibody-Dependent Cellular
Cytotoxicity-Inducing
Antibodies Against Human T
Cell Leukemia Virus Type-1
Envelope gp46.
Kato K, Choi |, Wake A, Uike N, Treatment of Patients with Biol Blood |20 1968-74 2014
Taniguchi S, Moriuchi Y, Miyazaki Y, |Adult T Cell Marrow
Nakamae H, Oku E, MurataM, Eto T, |Leukemia/Lymphoma with Transplant
Akashi K, Sakamaki H, Kato K, Cord Blood Transplantation: A
Suzuki R, YamanakaT, Japanese Nationwide
Utsunomiya A. Retrospective Survey.
Lavorgna A, Matsuoka M, Harhaj EW. | A critical role for IL-17RB PLoS 10 e1004418 2014
signaling in HTLV-1 Pathogens.
Tax-induced NF-kB activation
and T-cell transformation.
Cook LB, Melamed A, Niederer H, The role of HTLV-1 clonality, |Blood. 123 3925-3931 2014
Valganon M, Laydon D, Foroni L, proviral structure and genomic
Taylor GP, Matsuoka M integration site in adult T cell
Bangham CR. leukemia/lymphoma.
Zhao, T, Satou Y and Matsuoka M. Development of T cell Arch Virol. 159 1849-1856 2014
lymphoma in HTLV-1 bZIP
factor and Tax double
transgenic mice.
Azuma Y, Kiikenshoner T, Ma G, Controlling leucine-zipper Chem. 50 6364-6367 2014
Yasunaga JI, Imanishi M, Arndt KM, |partner recognition in cells Commun.

Matsuoka M, and Futaki S.

through modifications of a-g
interactions.

-27-




Tanaka-Nakanishi A, Yasunaga J-I, HTLV-1 bZIP factor Cancer Res. 74 188-200 2014
Takai K and Matsuoka M. suppresses apoptosis by
attenuating the function of
FoxO3a and altering its
localization.
Miyazato P and Matsuoka M. Human T-cell leukemia virus Int Immunol. |26 419-425 2014
type 1 and Foxp3 expression
viral strategy in vivo.
Ogura M*, Ishida T*, Hatake K, Multicenter phase II study of JClin Oncol.  |32(11) |1157-63 2014
Taniwaki M, Ando K, Tobinai K, mogamulizumab (KW-0761), a
Fujimoto K, Yamamoto K, defucosylated anti-CCR4
Miyamoto T, Uike N, Tanimoto M, antibody, in patients with relapsed
Tsukasaki K, Ishizawa K, Suzumiya J, |peripheral T-cell lymphoma and
Inagaki H, Tamura K, Akinaga S, cutaneous T-cell lymphoma.
Tomonaga M, Ueda R.
(*equally contributed)
Narita T, Ishida T, Masaki A, Suzuki |HTLV-1 bZIP factor specific J Immunol 1;192 940-7 2014
S, Ito A, Mori F, Yamada T, Masaki CD4 T cell responses in ATL
Ri, Kusumoto S, Komatsu H, patients after allogeneic
Miyazaki Y, Takatsuka Y, Utsunomiya | hematopoietic stem cell
A, Niimi A, lida S, Ueda R. transplantation.
(corresponding author)
Nakano N, Kusumoto S, Tanaka Y, |Reactivation of hepatitis B virus | Hepatol Res. 44(3) 354-7 2014
Ishida T, Takeuchi S, Takatsuka Y, |in a patient with adult T-cell
Akinaga S, Mizokami M, Ueda R, leukemia-lymphoma receiving
Utsunomiya A. the anti-CC chemokine receptor
4 antibody mogamulizumab.
Mori F, Ishida T, Ito A, Sato F, Antitumor effects of Eur J Haematol |92(3) 219-28 2014
Masaki A, Narita T, Suzuki S, bevacizumab in a
Yamada T, Takino H, Ri M, microenvironment-dependent
Kusumoto S, Komatsu H, human adult T-cell
Hishizawa M, Imada K, leukemia/lymphoma mouse model.
Takaori-Kondo A, Niimi A, Ueda R,
Inagaki H, lida S.
Xia H, Yamada S, Aoyama M, Prognostic impact of miR-145 | Hum Pathol 45(6) 1192-8 2014
Sato F, Masaki A, Ge Y, Ri M, down-regulation in adult T-cell
Ishida T,Ueda R, Utsunomiya A, leukemia/ lymphoma.
Asai K, Inagaki H.
) ) ) 124 22752279 2014
, , , ATL 12
2014
Kobayashi S, Nakano K, Watanabe E, | CADMI expression and Clin Cancer 20(11) [2851-2861 2014

Ishigaki T, Ohno N, Yuji K, Oyaizu N,
Asanuma S, Yamagishi M, Yamochi
T, Watanabe N, Tojo A, Watanabe T,
Uchimaru K.

stepwise downregulation of
CD7 are closely associated with
clonal expansion of
HTLV-I-infected cells in adult
t-cell leukemia/lymphoma.

Res.

-28 -




