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Adult T-cell leukaemia-lymphoma (ATL) is an aggressive haematological
malignancy of CD4+ T-cells transformed by human T-cell lymphotropic virus-1 (HTLV-1). We have
identified common differentially hypermethylated positions (hyper methylated DMPs) specific to
HTLV-1-infected T-cells by comprehensive DNA methylation analysis. Since accumulation of DNA
methylation at these sites correlated with ATL development and progression, we investigated the
efficacy of DNA demethylating agents. Treatment with decitabine (DAC) inhibited cell growth
accompanied by global DNA hypomethylation in HTLV-1-infected cell lines. We found 22 genes,
including THEMIS and LAIR1 as negative regulators of TCR signaling, and FHIT as a tumor suppressor,
whose expression was down-regulated concomitant with promoter hypermethylation and rescued by DAC
treatment. Our results demonstrate that DNA demethylation therapy is a new and effective approach to

prevent disease development and progression in ATL.

ATL DNA



() T (ATL) T I (HTLV-1) T
ATL
ATL ATL ATL
ATL HTLV-1 5
ATL ATL
() HTLV-1 ATL ( )
HTLV-1 HTLV-1 HAS-Flow
DNA HAS-Flow CADM1 CD7
T P ) HTLV-1 T (D,N )
2014 Kobayashi ATL
T CADM1 CD7
DNA DNA
HTLV-1 REA —> BEBHHVABRE — oAl S EEREAM
DNA HTLV-1 885 e® ':!ﬁﬁ -'J‘J:Eg‘g
W — @ — @'@ — @*’\”—9’* — *:*ar
ERTRR  HIWABRTER e rmmos0— R REFEROEN
DNA N?rrgal control “o\,/},g:w_) (h,gﬁg\/u Smoldering Chronic Acute
¢ DNA g h T b 1 @L‘; SEC1pCRE ,
HTLV-1 ATL T g e g
S. Kobayashi et al., 2014 Clin. Cancer Res. (Fig. S5) — &%
HTLV-1
ATL
DNA EAF L EIR AR — BAF ALK
( ) E1 ATLOD $ 4 - 1T £ MIR R E ¥ —H—(CADML, CD7) D R TR E L EDNAAFILILFTER %
() HTLV-1 ATL DNA
ATL
DNA HTLV-1 ATL
() DNA ATL
DNA
() HTLV-1 ATL DNA
DNA ATL
ATL DNA
( ) DNA (in vitro)
HTLV-1 ATL (MT-1, MT-2, MT-4, TL-Mor, ATN-1, ILT-Mat, MJ, TL-Om1)
ATL DNA (AZA)
(DAC) CCK-8 (DOJINDO)
Annexin V Pl DNA
LINE-1 CpG 3 CpG
- (LINE-1 assay) LINE-1
1/6
DNMT1 western blot
TagMan assay
() DNA (in vivo)
T, B, NK (BALB/c Rag2nul/Jak3nu(BRJ)) HTLV-1
MT-2 5x 1068
10 100 mm3
(1.25 mg/kg) (10% B - )

3

22



DNA LINE-1 assay DNA
() HTLV-1 ATL AZA DAC 4 CCK-8
DAC ( A) IC50 MT-1
MT-1
nnexin V,
A inV, Pl DAC
( B) 2 G2/M
DNA LINE-1 CpG
AZA
DAC DNA |® o B . B
MT-1 MT-4 TL-Mor MT-2 ATN-1 IIT-Mat M) TL-Oml
AZA 073 130 239 05 056 072 066 1.44
( C) DAC | 550 026 025 0.23
DNA HIVL (+)  (#)  (#)  (+) (#) () (%) (+)
ONMTL Origin  ATL JUmtiel TUCD umble, ATL  ATL CTCL AL
(B) g%mo | bav4 (© (D) cr. AZA  DAC
DA 3 ‘:? 751 0.1 0501 05
¢ iz -
PRMTL e 5 pe==——
( 2D) LINE-1 S5 2 B 12
DNMT1 S-S - g 1
= 100 - £
AZA g3 Day 8 2 g0
DAC S5 75 E 5 os
g‘i 50 1 E C 01050105 E o
AZA  80% 227 B
RNA € 0.020.05 0.1 0.5 1 AZ(A :)AC
DAC (uM) M
BZQ Bd2 HTLV-18% 2 MR RIS 35 1+ DONABEAF JLIL & £ ST I &I
() invitro DAC DNA ATL
xenograft in vivo
BRJ MT-2 10 100 mm3
1.25
A (B)
mgkg 2 W 50 -
1 o 400 1 +\I;Zr:?;.e.25 mg/kg) :::;: g
( A) 22 E 350 /% 5
DNA LINE-1 £ sm /%/ % g0
CpG DAC E 0 %{“ g 1
© 200 4
ST DI ™
( SB) ATL £ 100 ¢ /_ 1 l l J 1 )
PBMC S 5
DNA 0 . . 60 -
() 0 7 14 21 s
() DNA Days (DAC treatment) ¢
DNA HTLV-1 3 Xenograft ¥y R ET L THHATLEIR
ATL
() DNA ( ) DNA
ATL
HTLV-1 (GSE55851)
NCBI GEO T HTLV-1
400 HTLV-1 DNA
900 22 ( A)
22 DNA
( B) DNA
HTLV-1 ATL
22 T T cell
receptor (TCR (THEMIS, LAIR1, RNF130)
C2o0rf40  FHIT THEMIS LAIR1
(HTLV-1 ) DNA

( O



() (A) (8) \
HTLV-1 ﬁmm\‘u‘\\\‘\“‘\A‘H‘\\H‘mm‘
ATL WSSO 0| e B
DNA 1724CpG gene expression '
TCR ~ 950 genes A ~ 400 genes 1
enes
(THEMIS, LAIRL, g
RNF130) @ THEMIS 10 LAIR1 % 6
(C20rf40  FHIT) s = 1 : :
growth i, I e 1 g
X o
advantage s T 4 2
§ 2 l 2 I
© . l‘ 0 }L Gene_22
RNF130 FHIT
1000 - 5
DNA § . 1
DNA N : V
o 2
g oyl . M 1
o1 € 0105 Dﬂs(uM) ° € 0105 Oﬂsun)
AZA DAC AZA DAC
B4 DNARE AF LI &K DIRATLZN R DE BRI F DB HR

(2019) T
: 78:117-121
http://www.kahyo.com/item/KS201901-781

Sueoka E, Watanabe T, MashimaT, Shirakami Y, Komori A, Matsuo K, Yoshikawa HY,
Cho KA, Park TJ, Seimiya H, Kim EG, Suganuma M, Chung J. Meeting report of the 14th
Japan-Korea joint symposium on cancer and aging research: current status of translational research
and approaches to precision medicine. J Cancer Res Clin Oncol. 2019 doi:
10.1007/s00432-019-02887-2.

7

Watanabe T., Ureshino H., Kurahashi Y., Fukuda-Kurahashi Y.,Yamashita S., Ushijima
U., Okada S., Sueoka E., Kimura S.; Aberrant Regional DNA Hypermethylation as a
Preventive and Therapeutic Target for Adult T-cell Leukemia-Lymphoma (60th ASH)
2018

Watanabe T., Ureshino H., Kurahashi Y., Yamashita S., Ushijima T., Sueoka E., Kimura
S.; Abnormal DNA Methylation Patterns in Adult T-cell Leukemia-Lymphoma Reflected
Disease Status as a Therapeutic Target (The 9th JSH International Symposium) 2018

T /
DNA ( 23

) 2018

T /

DNA ( 77

) 2018
DNA
T / ( 80

) 2018

Nakamura H., Watanabe T., Sato A., Yamashita S., Ushijima T., Sueoka E.: Epigenetic
Regulation of the Genes in Indolent Types of Adult T-cell leukemia/Lymphoma Analyzed by
Comprehensive DNA Methylation Array (The 18th International Conference on Human
Retrovirology) 2017

HTLV-1
HAS-Flow ( 4 HTLV-1 ) 2017



2019-037246
2019

DNMT

2018-027324
2018

@

(KIMURA, shinya) (SUEOKA, eisaburo)



