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Molecular mechanism of arsenite therapy against adult T-cell leukemia
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HTLV-1 is a causative agent of adult T-cell leukemia (ATL). Combination therapy co
ntaining arsenite has been shown to be effective to ATL patients.
In this study, we identified that USP10 as a binding partner of HTLV-1 Tax oncoprotein. We established USP
10 knockout mice and its knockout cells. USP10 mutants in USP10-knockout cells indicated that USP10 inhibi
ts arsenite-induced apoptosis by reducing ROS production by forming stress granules. USP10 interacted with
G3BP1 and the interaction is critical for inhibition of apoptosis induced by arsenite. USP10 knockdown in
T-cells augmented apoptosis induced by arsenite. Arsenite induced more apoptosis in ATL cells than HTLV-1
-uninfected T-cell lines. Tax augmented arsenite-induced apoptosis in cells, and the augmentation needs th
e interaction with USP10. These results indicated that USP10 is a cellular protein controlling sensitivity
of leukemia T-cells to arsenite therapy.

ATL



ATL
2009
IFNy AZT HTLV-1

ATL
Phase 2 study of the
efficacy and safety of the combination of
arsenic trioxide, interferon alpha, and
zidovudine in newly diagnosed chronic
adult T-cell leukemia/lymphoma (ATL).

Blood. 2009. ATL
ATL
HTLV-1 HTLV-2  ATL
2
HTLV-1 Taxl T IL-2
IL-2
HTLV-2 Tax2
Tax1
3
Tax1
USP10 USP10
Tax1
USP10
USP10
ATL
ATL
USP10
ATL
5
(1uspP10
USP10
USP10
) Tax1 USP10
ATL
©) ATL
ATL
Tax1
Tax1 ATL
ATL

(4)USP10

USP10
USP10
(5)USP10 Tax1
USP10 Tax1
Taxl  USP10
(1)USP10 USP10
USP10
) HTLV-1
HTLV-1
subG1 (
)
(3)ATL ATL
subG1
(4)USP10
USP10
) Tax 293T
Tax Tax
(DHTLV-1 Tax
USP10 USP10
USP10 (MEF)
(2)MEF USP10
ROS
(©)) MEF
(stress granules; SG)
USP10
(4)USP10 SG G3BP1
SG ROS
USP10
(5)USP10
Jurkat

USP10
(6)Tax USP10
@ ATL

(Jukat MOLT4)



(8)Tax ATL

USP10 Tax
USP10

USP10 ATL

Takahashi M, Higuchi M, Makokha GN,
Matsuki H, Yoshita M, Tanaka Y,
Fujii M. HTLV-1 Tax oncoprotein
stimulates ROS production and
apoptosis in T-cells by interacting
with USP10. Blood,
122(5):715-725,2013.

Mizukoshi T, Komori H, Mizuguchi M,
Abdelaziz H, Hara T, Higuchi M,
Tanaka Y, Ohara Y, Funato N, Fujii
M, Nakamura M. Failure in activation
of the NF-kB canonical pathway by
human T-cell leukemia virus type 1

Tax in non-hematopoietic cell lines.

Virology, 443(2):226-235, 2013.

Makokha GN, Takahashi M, Higuchi M,
Saito S, Tanaka Y, Fujii M, Human
T-cell leukemia virus type 1 Tax
protein interacts  with and
mislocalizes the PDZ domain protein
MAGI-1, Cancer Science,
104(3):313-320, 2013.

Takahashi M, Higuchi M, Matsuki H,
Yoshita M, Ohsawa T, Oie M, Fujii M.
Stress granules inhibit apoptosis
by reducing reactive oxygen species
production.  Mol. Cell Biol.
33(4):815-829, 2013.

Matsuki H, Takahashi M, Higuchi M,
Makokha GN, Oie M, Fujii M. Both
G3BP1 and G3BP2 contribute to stress
granule formation. Genes Cells.
18(2):135-146, 2013.

Imai M, Higuchi M, Kawamura H,
Yoshita M, Takahashi M, Oie M,
Matsuki H, Tanaka T, Aoyagi Y, Fujii
M. Human T cell leukemia virus type
2 (HTLV-2) Tax2 has a dominant
activity over HTLV-1 Taxl to
immortalize human CD4+ T cells.

Virus Genes 2013, 46(1):39-46, 2013.

Yoshita M, Higuchi M, Takahashi M,

Oie M, Tanaka Y, Fujii M. Activation
of mTOR by human T-cell leukemia
virus type 1 Tax is important for the
transformation of mouse T cells to
interleukin-2-independent growth.
Cancer Science 103(2):369-374, 2012.

Naswa

Makokha Grace PDZ MAGI-1
HTLV-1 Tax T
61
2013.11.10-12
HTLV-1
Tax USP10 ROS
ROS
61
2013.11.10-12,
, HTLV-1 Tax NF-kB
, 72

2013.10.3-5

HTLV-1
Tax USP10 T

ROS
72
2013.10.3-5
Fujii M, Makokha GN, Higuchi M,
Takahashi M, MAGI-1 HTLV-1
Tax
, HTLV-1
2013 8

25

Takahashi M, Higuchi M, Fujii M. Stress
granules inhibit apoptosis by reducing
ROS production, but this phenomenon is
nullified by HTLV-1 Tax. 16
International Conference on Human
Retrovirology HTLV and Related Viruses,
June 26-30 2013 Montreal, Canada
Makokha GN, Takahashi M, Higuchi M,
Saito S, Tanaka Y, Fujii_ M,
Downregulation of the multi-PDZ domain
protein MAGI-1 1is associated with
transformation of Tcells by HTLV-1
Tax1, 71
, 2012.9.19-21,

Higuchi M, Takahashi M, Fujii M,
Human T cell leukemia virus type 2
(HTLV-2) Tax2 has a dominant activity
over HTLV-1 Tax1 to immortalize human
CD4+ T cells, 71

, 2012.9.19-21,

ROS



@ Higuchi M,

HTLV-1 Taxl 71

2012.9.19-21,
Matsuki H, Takahashi M, Higuchi M,
Fujii M Both G3BP1 and G3BP2
contribute to stress granule formation,
71
, 2012.9.19-21:
Mizuguchi M, Higuchi M, Fujii M,
Nakamura M, HTLV-1 Tax induces cell
death through the NF-kB pathway,
71
, 2012.9.19-21:
USP10
HTLV-1
5 HTLV-1
2012 8 25

Fujii M Distinct activities of HTLV-1
Tax1 from HTLV-2 Tax2 play key roles in
pathogenesis Frontiers of
Retrovirology Movenpick Hotel 2011
10 4 Amsterdam

HTLV-1

Taxl  HTLV-2 Tax2
70

2011.10.3-10.5

, HTLV-1 Tax induces both cell
growth and death, 70
2011.10.3-10.5

Activation of mTOR by HTLV-1 Tax is

crucial for IL-2 independent growth

transformation of a mouse T-cell line
70

2011.10.3-10.5

, HTLV-1 Tax does not activate
the NF-kB canonical pathway in REF52
cells, 70
2011.10.3-10.5

HTLV-2
Tax2
HTLV-1 Tax1l 4 HTLV-1
2011 9 19

Watanabe K, Fujii M Epidemiological
disease association of human
parechovirus in Niigata, Japan

2011 9 15
Fujii M Takahashi M, Higuchi M, A novel
HTLV-1 Tax-binding protein USP10
inhibits an oxidative stress-induced
ROS production and apoptosis

2011 9 13

Fujii M HTLV-1 Taxl

¢y

@

®

represses the proapoptotic protein Bim,
which is crucial for T-cell
transformation. 15" International
Conference on Human Retrovirology:
HTLV and Related Viruses. 2011.6.4-8,
Leuven, Belgium

FUJII, Masahiro

30183099



