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Adult T-cell leukemia—lymphoma (ATL)

-Mature T-cell malignancy of Th2/Treg origin associated with HTLV-1
-Several tens millions of HTLV-1 carriers in the world, endemic in
south-west coast of Japan, mid-and south-America and Africa
-About 5% of HTLV-1 carriers develop ATL during their life time

-Clinical feature is diverse and treatment strategy is based on subtype
classification
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Epidemiology of ATL in Japan and USA

Rapid aging of patients with ATL,;
Consecutive nation-wide surveys in Japan

0.4 1
1990~1991 === 1996~1997 —*—2006~ 2007 ==*=2010~2011
Mean Age 58.2 61.1 66.0 68.3
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No. of deaths from ATL
2001-2010 in Japan

from vital statistics in the Portal
Site of Official Statistics of Japan
(e-Stat; accessed April 8, 2012).

Japanese cancer registries: Kyushu

1993 1998 2003 2008

Year

Japanese cancer registries: Honshu

m APC (95%CI)

Kyusyu 0.0 (-1.6,1.7)

Honsyu 4.6 (1.1,8.2)

USA
APC; annual percent change

Increase in incidence of ATL
in non-endemic area of
Japan and USA

6.2 (1.5,11.1)

1993 1998 2003 2008
Year

Surveillance Epidemiology and End Results (SEER)

Cancer Sci. 2012
Chihara D, et al

1993 1998 2003 2008



International peripheral T-cell and NK/T-cell ymphoma study: pathology
findings and clinical outcomes on 1314 cases.

Anaplastic large cell lymphoma, ALK+
- Anaplastic large cell lymphoma, ALK-
=== All natural killer/T-cell lymphomas
- Peripheral T-cell lymphoma, not otherwise specified
100 Angioimmunoblastic lymphoma
90k = AdultT-cell leukemia/lymphoma

M Peripheral T-cell Lymphoma

Angioimmunoblastic

M Natural killer/T-cell lymphoma
B Adult T-cell leukemia/lymphoma I
M Anaplastic large cell lymphoma, ALK+ —rr r r r rr 1+ r 11 1T 1T 1T T T T 1
. 0 1 2 3 4 5 6 7 8 9 101 121314 15 16 17 18
M Anaplastic large cell lymphoma, ALK-
Enteropathy-type T-cell Time (yea I’S)
Primary cutaneous ALCL

Qverall Survival (%)

M Hepatosplenic T-cell
B Subcutaneous panniculitis-like

Unclassifiable PTCL
Other disorders International T-Cell Lymphoma Project: J Clin Oncol, 2008



.Consecutive studies by JCOG-LSG

1978 1980 1985 1990 1995 2000 2005 2010
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Comparison of CR rates

by disease and chemotherapy
in initial LSG trials for aggressive NHL

B-lymphoma  PNTL ATL Total
7801(VEPA) 65/101 17/30 7142 95/182
(64%) (57%) (17%) (52%)
8101 (VEPAM) 33/40 5/9 11/30 51/82
(83%) (56%) (37%) (62%)
8701(LSG4) 123/151 28/42 18/43 193/267
(82%) (67%) (42%) (72%)

ATL; adult T-cell leukemia-lymphoma
PNTL; peripheral non-ATL T-lymphoma

Shimoyama et al. JCO 5: 128 and JCO 6:1088,1988



Nationwide survey for ATL by JCOG-LSG:
1984-1987 (n=854)

* Multi-variate analysis revealed 5 independent prognostic
factors (LSG, Leuk Res, 1991) ;

— PS, Age>60, LDH, Ca and No. of Total Involved Lesions

« Establishment of ATL subtypes based on natural
history, clinical features and prognostic f %

v

Mmoo
%, Smouldering type (45)

J«—x——x——x———————x

Clinical subtype: Smoldering/Chronic Acute/Lymphoma

' Chronic type (152)

-~

| TR Organ involvement No / Minimum (Skin etc) Yes
S o, FDESOR Syl 1154] LDH level Normal or raised =<x2  Raised > x 2
- Calcium level Normal Raised
A Median survival time > 24 months 6-10 months

years after diagnosis

Shimoyama M, et al. B J Haematol, 1991
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Consecutive Trials for ATL by JCOG-LSG

JCOG8701; LSG4

non-ATL NHL
(n=223)

ATL
(n=43) MST: 8.2m

™ ™

' "Tobinai et al, ASCO1994

JCOG9303;
VCAP-AMP-VECP (LSG15)
against aggressive ATL

MST: 12.8M
2-year overall survival:
32.3% (n=93)

5 6 7 8 9
Yamada et al, BJH 2001

Proportion surviving

JCOG9109; DCF-combined
LSG11 against
aggressive ATL

MST: 74 M
2-year overall survival: 16%
(n=60)
1
0 365

Tsukasaki et al, IJH 2003

VCAP-AMP-VECP

Day 1 8 1516 17

Protocol A

VCR
CPA
ADM
PSL

1mg/m?
350mg/m?
40mg/m?
40mg/m?

Protocol B

ADM
MCNU
PSL

30mg/m?
60mg/m?
40mg/m?

Protocol C

VDS
ETP

2.4mg/m?
100mg/m?2
CBDCA250mg/m?

PSL  40mg/m?



P-II study of VCAP-AMP-VECP vs. CHOP-14

in aggressive ATL:JCOG9801

Aggressive ATL, age<70
acute-, lymphoma- or unfavorable chronic

‘l! 1.0 Hazard ratio = 0.75 (95% Cl: 0.50-1.13)
09 I one-sided p=0.085 (0.029 after
Randomization I adjustment of charact. at reg.)
Stratification: Institution, PS (0,1/2-4) ol
y MST=13M
/\ g o6 3yr%0S=24%
2 05 | CR rate
CHOP-14 VCAP-AMP— | 2 o} — VCAP-AMP-VECP (n=57) 40%
VECP 3 Bi-CHOP (n=61) p%
x 8 cycles X 6 cycles Zf g"ysr;;;fw%
with G-CSF and IT x with G-CSFand ITx . . . . = .
3 of Ara-C, MTX and 3 of Ara-C, MTX and 0 1 2 ears afte: randomisation 6 7
PSL PSL

VCAP-AMP-VECP is a more effective regimen at the expense of higher toxicities,
providing the basis for future investigations in the treatment of ATL

Tsukasaki K, et al. J Clin Oncol, 2007



JCOGO902A: Characterization of Long-
Term Survivors and a Predictive Model
for Aggressive ATL

Objective

1.Characterize long-term survivors
2.Develop a prognostic model (JCOG-PI)

stepwise Cox regression analysis
and external validation

Patients

all surivors test

over 5-y over 2-y sample
JCOG9109 62 8 5 40
JCOG9303 96 30 17 57
JCOG9801 118 29 15 96
Total 276 37 67 193

Validation sample: 127

acute
chronic

lymphoma

Cumulative mortality rate

Fukushima et al. 52nd ASH Annual Meeting, 2011.

stepwise Cox regression
Prognostic factor HR
(95%Cl)
1.688 0.007
(1.156-2.466)
1.493 0.018
(1.073-2.078)

P value

=5.5mEq/L
(vs <5.5mEq/L)
:2,3,4

— Ca<5.5mEqg/Land PS 0, 1
=== Ca=5.5mEq/L and/or PS 2,3,4
OS according to risk groups
by prognostic model
MST=14.3 months
HR=1.926 [95% ClI, 1.423-2.606]

.0123456789101112131415161718

External validation
HR=2.138 [95% ClI, 1.414-3.233]

MST=17.8 months
MST=6.3 months

S0 1 2 3 4 5 6 7 8 9101112131415161718
Years after registration




ATL-PI for acute-/lymphoma-type ATL from Japan

Registered as acute and lymphoma type

(n =1,270)
Undergoing allogeneic-HCT (n=227)
Excluded (n=236)
Inadequate clinical data (n=228)
—  Diagnostic error (n=106)
Double registration (n=2)

Assessable
(n=2807)

Training sample
(n=404)

Validation sample

Stage I or IV (90%)
Age (year) >70
Serum Albumin (g/dl) <35
ECOG PS 2~4 (51%)
sIL-2R (U/ml) >20,000

Sum of the scores
012 > Lowrisk
34 = Intermediate risk
56 = Highrisk

Overall survival

(n=403)
MST (M)
Low: 16.2
Inter.: 7.0
~ High: 4.6

(P<0.0001;%>=74.2,2 df; log-rank test)

95%CI (M)
13.4-23.2
6.3-8.6
26-54

0.0 T
0 12

T
24

Time from diagnosis (months)

48 60

I A

Katsuya H, Tsukasaki K, et al, JCO 2012



Overall Schema for Treatment of ATL.:
Guideline 2013 by Japanese Society of Hematology

ATL
|

Watchful Waiting

Favorable Unfavorable

Intensive Chemotherapy

CR, PR

v
50 ~ 70

SD, PD

Myeloablative allo-HSCT

non-myeloablative allo-HSCT

« Chemo or molecular target drug
* Allo-HSCT

+ Palliative Radiotherapy

» Best supportive care




Prognosis of ATL in relatiot®® L9ng term foIIow.—yp of ir.1dolent ATL
with watchful waiting policy

to clinical subtypes and
treatment modalities

75 Takasaki, Tsukasaki, et.al. Blood 2010

*Poor prognosis of indolent”®
ATL after long follow—up
*Improved prognosis of
aggressive ATL after both —— ey
chemotherapy and allo-HSCTo =2 4 6 8 10 12 14 16 18 20

25

Allo-HSCT for aggressive ATL

Consecutive trials of chemotherapy Registry data of 386 pts
100% for aggressive ATL >3 1001 —— HLA-matched related (92 events)
=L — HLA-mismatched related (32 events)
§ (ED I Unrelated, bone marrow (63 events)
o [{&a Unrelated, cord blood (74 events)
63
U]
50 I
JCOG9303 39
%0
C Y=
JCOG8101 3% 44
JCOG —
0 a a a 2 ! ! I 1 1 | 1
7801 1 2 3 4 5 0 1 2 3 4 5 6 7 g yr

. yr
Shimoyama, et al. 2006, Hishizawa M et.al. Blood 2010



Interferon/Zidobudine for ATL
—Retrospective survey—

A Chronic and smoldering

Overall Survival {proportion)

O

Overall Survival {proportion)

1.0 5

e +++ H+ o+ + + + ++
! N:]?
E S-year OS, 100%
08 | o i - e
P= 001
0.6 4
0.4 1
MN=6
Median, 60 months; 5-year 0S, 42%
0.2 Antiviral therapy B
== Chemotherapy
0 12 24 36 48 60 72 84 96 108120 132 144 156 169
Follow-Up {months)
Acute
1.0 _i Antiviral therapy
3 === Chemotherapy
0s-f
i
30
0.6—%:
044 %l N =45
i\_. + Median, 9 months; S-year 0S, 28%
0.2 i P=.03
T s N =53
Median, 6 months; 5-year OS, 10%
0 12 24 36 48 60 72 84 96 108120 132 144 156 169

Follow-Up {months}

@

Overall Survival {proportion)

1.0 B Antiviral therapy
Y, w== Chemotherapy
-
0.8 1 *t
06 i
%
+ ﬁlg,_
¥
0.4 4 e
"'.M MN=71
02 | peeeT . Mt fomonts syearcs 04
N=13 :
Median, 7 months

0 12 24 36 48 60 72

84 96 108 120 132 144 156 168
Follow-Up {months)

-

1.0+
0.94
0.8
0.74
0.6
0.54
0.4+
0.34
0.2
0.1

Proportion 0S

/ JCOG9801

¢ Hazard ratio = 0.751 (95% Cl, 0.0 to 1.13)
\\ One-sided P=.085
)

— YCAP-AMP-VECP (n=57)
Bi-CHOP (n = 61)
1

MST = 13M
3year OS (%) =24

MST=11M
3year 0S{%)=13

0

t 2 3 4 & 6 7
Time After Random Assignment {years)

~

J

Bazarbachi, A, et al, J Clin Oncol 2010
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Interferon/Zidobudine for ATL
—Retrospective survey—

A Chronic and smoldering

Overall Survival {proportion)

O

Overall Survival {proportion)

@

Overall Survival {proportion)

0.8 1

0.6

0.4

0.2

0

Lymphoma

%
+
e
H
i
*,
-+ ﬁ‘_‘:*‘:.
b,
i P=.009
N=13
Median, 7 months

Antiviral therapy
=== Chemotherapy

N=71
Median, 16 months; 5-year OS, 18%

Hesssrppresasasnsnnanes vrassasessennnnnsn .

12 24 36 48 60 72

84 96 108 120 132 144 156 168
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1.0 o Sttt #+ + + + —
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E 5-year 0S, 100%
08 | I —— PP e——
P=.001
0.6 1
0.4 1
MN=6
Median, 60 months; 5-year 0S, 42%
0.2 4 Antiviral therapy e
== Chemotherapy
0 12 24 36 48 60 72 84 96 108 120 132 144 156 168
Follow-Up {months)
Acute
1.0 _t Antiviral therapy
=== Chemotherapy
084
i
k,
0.6—:5
04 %0, N =45
i, Median, 9 months; S-year 0S, 28%
0.2 i P=.03
T wernieny N =53
Median, 6 months; 5-year OS, 10%
0 12 24 36 48 60 72 84 96 108120 132 144 156 168

Follow-Up {months})

/ Cumulative probability (%)

-
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Q
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/indolent ATL with watchful Waiting\

~
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4
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1

N
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1
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Bazarbachi, A, et al, J Clin Oncol 2010



Recommended strategy for the treatment of ATL

Smoldering- or favorable chronic-type ATL

«  Symptomatic patients (skin lesions, opportunistic infections, etc):
Consider AZT/IFN or Watch and Wait

» Asymptomatic patients: Consider Watch and Wait

Unfavorable chronic- or acute-type ATL

« If outside clinical trials, check prognostic factors (including
clinical and molecular factors if possible):
— Good prognostic factors: consider chemotherapy (VCAP-AMP-

VECP evaluated by a phase lll trial against CHOP-14) or AZT/
IFN (evaluated by a meta-analysis on retrospective studies)

— Poor prognostic factors: consider chemotherapy followed by
conventional or reduced intensity allo-HSCT (evaluated by
retrospective and prospective Japanese studies, respectively).

— Poor response to initial therapy: Consider conventional or
reduced intensity allo-HSCT

International ATL Consensus Report;
Tsukasaki, Ermine, Bazarbacchi, et al; J Clin Oncol, 2009



Ongoing ATL trials by JCOG-LSG

allo-HSCT for aggressive ATL

IFNa/AZT vs Watchful waiting
for indolent ATL (P-lll study)

Untreated indolent ATL E
less than 75 years old 1

randomization

AN

Untreated aqgqgressive ATL

(confirmatory P-ll study)

less than 65 years old

Induction chemotherapy
with VCAP/AMP/VECP

—

IFNa 6 mu Watchful waiting

Sibling donor +

Sibling donor -

AZT 600mg

\ 4
Continue until
progressive disease

l

|

Allo-PBSCT / BMT

Continuous Chemo
Search for Bank donor

Bank donor + Donor -
) ¥
Allo-BMT Chemotherapy

RIST




New agents are approved and
under clinical development in ATL

Compound MOA Target
Mogamulizmab Anti-CCR4 Ab CCR4+ RATL
Lenalidomide Immune modulatory R/R ATL
DS3201 EZH 1and 2 inhibitor R/R ATL
Nivolumab Anti-PD 1 R/R ATL
Nucleoside Reverse
Abacavir Transcriptase R/R ATL
Inhibitor
NY-ESO-1 T-cell receptor gene  ATL with NY-ESO
Vaccine therapy positive
: Histone deacetylase
Chydamide . hibitor (HDACH) AR A=
Tax-DC Modulation of Tax ATL

vaccine specific CTLs

Phase
Approved
Approved

I
I

la/lb

la/lb



Mogamulizumab, a defucosylated anti-CCR4 Ab in ATL
ADCC o.(™\ CCR4

o \ | _
Antibody-dependent cellular cytotoxicity ' D CC chemokine receptor 4

receptor for TARC & MDC

G-protein coupled receptor

Expression in cancer: some of the T cell
lymphoma /leukemia

e Expression in normal tissues: some of
the peripheral T-lymphocytes (Th2/Treg

¢ One of the most important functions of
the therapeutic antibodies

e Development of a first-in-class zero-
fucose humanized antibody with high
ADCC activity targeting CCR4

cells)
P-1 study of Mogamulizumab in relapsed PTCL/ATL
e MTD was not reached until 1mg/kg in 16 pts.

e RR was 31% including 2 CRs among 13 ATL patients.
— Recommended phase II dose: 1.0 mg/kg

P-2 study of Mogamulizumab in relapsed aggressive ATL

Best response Response rate
Disease site n CR PR SD PD NE >PR (%) [95% CI]
Blood 13 13 0o 0 0o 0 13 (100 %) -
Skin 8 3 2 0 2 1 5 (63 %) [25-92)
e)':t‘r’::(')g‘al 12 3 0 4 5 0 3 (25%) [6-57]
Overall** 26 8 5 2 1 0 13 (50 %) [30-70]

JCO 20°




Pll Study of Lenalidomide in Pts With R/R ATL
Lenalidomide 25 mg/day given continuously

Population, n CR/
(%) CRu

All patients
(42) (19) (23) (31) (27)

Median PFS, 3.8 months (95% Cl, 1.9 to NE)

By type
Acute 5 2 4
(33) (13) (27)
Lymphoma 4 2 3
(57) (29) (43)
Unfavorable 2 2 : I
chronic (50) (50) . Time (months)

By prior
mogamulizumab 2 1 PR e A
Yes (18) (9) (9) (55) B Redan DR simertte R el
No 9 4 5 2 E
(60) (27) (33) (13)

By lesion
Target lesion 5 0 8
(31) (50) I
PGA 4 2 2 Time (month1s5)
(50)"  (25)  (25)
Peripheral 4 2 2
blood (40) (20) (20) (20)

« Responses were observed in all lesion types Ishida T, Tsukasaki K, et al. JCO 2016



EZH1/2 Dual Inhibitor
ATL A Malignancies

Co40
\BR3)

Yo

PRC2 PRC2-EZH1 PRC2-EZH2
EZH2/SUZ12EED nmﬁ

oy iRG) — (NK Y ?. J \¢ "
C 3

- PRE }\ (RbAp48 EED' { EED( RbAp48
9p21.3 / 7 * _—

(e JKKa)

H
. (IKKaf Sc s
&) R &Rﬁ%%g@vﬂb r'w 53 Qﬁ?ﬁ%ﬁ”

Migration, Invasion, Chcmotaxls Proliferation, Anti- apop{ogs active chromatin hlstone methylation inactive chromatin
Transcription: ON Transcription: OFF

ePolycomb-mediated loss of miR-31 activates NIK-dependent NF-kB
pathway in ATL and other cancers.

oEZH1 and EZHZ2 are methyltransferases which specifically methylate
histone H3 lysine 27 by forming a multi-protein complex termed polycomb
repressive complex 2 (PRC2). Both PRC2-EZH1 and PRC2-EZH2 can
create tri-methylated H3K27, which is important for suppression of tumor
suppressor genes or cell differentiation genes.

eDS-3201b is a dual inhibitor of EZH 1 and EZHZ2, an oral agent, that has
demonstrated anti-tumor activity against ATL in preclinical studies.



FIH Study of the EZH1/2 Dual Inhibitor, DS-3201b

B-cell lymphoma
Response (n=11)
CR, n (%) 0 (0)
PR, n (%) 5 (45.5)
SD, n (%) 4 (36.4)
PD, n (%) 2 (18.2)

Maximum Percentage Improvement

for Target Lesion SPD

*

100

B A7 N-2)
PTCL-NOS (N=2)
AITL (N=2)
DLBCL (N=3)

other B-cell lymphoma
50 - (N=8)

0 -
-50 1 II I |

-100 -

Best percent change from baseline in SPD

Maruyama D, Tsukasaki K, et al. ASH 2017. Abstract 4070

T-cell lymphoma All | \NH
(n=6) (n=17) 0._NH O
1(16.7) 1(5.9) é/
4 (66.7) 9 (52.9) cl 0 0
0 (0) 4 (23.5)
1(16.7) 3 (17.6) %"T/

100

w1
o o

Percent Change from Baseline
o
o

-100

DS-3201

Percentage Change
in Tumor Size Over Time

Acute ATL

Lymphoma ATL

PTCL-NOS

AITL

4 5 6 7 8 9 10 11 12 13 14 15 16

treatment duration (Months)



Conclusions and future directions

Subtype-classification is useful for treatment strategy,
however, prognosis is diverse in each subtype of ATL.

Proposed prognostic index through JCOG trials and nation-
wide survey are not sufficient to elucidate very good.
prognostic patients who do not require up-front allo-HSCT
Rapid aging of patients with ATL.

Molecular/biomarkers for treatment strategies: WW, IFN/
AZT therapy, chemotherapy and allo-HSCT.

Optimal combination therapies with new agents such as
mogamulizmab, lenalidomide and so on.

Elucidation of resistance-mechanisms to each treatment
strategy.

Continuous clinical trials including global ones for this
Intractable and rare disease.
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