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Transcriptional regulation of CCR7 expression in mature T-cell malignancies
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Previously, we have examined the transcriptional regulation of CCR4 expression in
adult T-cell leukemia/lymphoma (ATL) and demonstrated that an AP-1 family member FRA-2 is aberrantly expre
ssed in ATL and in association with JUND promotes CCR4 expression and cell growth together with upregulati
on of various proto-oncogenes such as c-Myb and SOX4 in ATL. In the present study, we have extended our an

alysis to CCR7, which is highly expressed in ATL and cutaneous T cell lymphomas (CTCLs), and found a novel
DNA-binding element GAGGAG in the CCR7 promoter and binding of ZFYVE19 to this element. Our study suggest

s an existence of another oncogenic cascade in ATL and CTCLs, providing useful information on the diagnosi
s and treatment of mature T cell malignancies.
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gene symbol |name
YBX1 Y box binding protein 1
ZFP2 zinc finger protein 2
ZFYVE19 zinc finger, FYVE domain containing 19
ZNF14 zinc finger protein 14
ZNF57 zinc finger protein 57
ZNF135 zinc finger protein 135
ZNF442 zinc finger protein 442
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ZNF563 zinc finger protein 563
ZNF578 zinc finger protein 578
ZNF709 zinc finger protein 709
ZNF780B zinc finger protein 780
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GAGGAG ATL
CTCL
ATL CTCL
ZFYVE19
CCR7 T-ALL
ZFYVE19
ZFYVE19
ATL CTCL CCR7




I

T-ALL

ATL CTCL CD4/CD8- CD4*/CD8* CD4+

5
Ed

resting
CD4* T-cell

w

-~

o

>

H582
HUT102
MT-1
KK1
S04
sT1
KoB
HH
HUT78
MyLa
DL-40
Ki-JK
HSB-2
MOLT-1
MOLT-1
HPB-ALL
M
KOPTK1
MOLT4
CEM
DND4.1
Jurkat

CCR7
YBX1
ZFP2
ZFYVE19
ZNF14
ZNF57
ZNF135
ZNF442
ZNF503
ZNF563
ZNF578
ZNF709
ZNF780B
ZNF823
ZNF846
ZNF880
ZSCAN25
GAPDH

T-ALL CCR7
Notch-1
ATL CTCL
CCR7
ATL CTCL CCR7
DNA GAGGAG
ZFYVE19
T-ALL
CCR7
ATL CTCL
ATL  CTCL CCR4
FRA-2 SOX4
SOX4
HDAC
HDAC8
Higuchi et al, Blood 2013
ZFYVE19
FRA-2/S0X4 ATL
CTCL
T
14

Masahata K, Umemoto E, Kayama H,
Kotani M, Nakamura S, Kurakawa T,
Kikuta J, Gotoh K, Motooka D, Sato S,
Higuchi T, Baba Y, Kurosaki T,
Kinoshita M, Shimada Y, Kimura T,
Okumura R, Takeda A, Tajima M, Yoshie
0, Fukuzawa M, Kiyono H, Fagarasan S,
lida T, Ishii M, Takeda K. Generation
of colonic IgA-secreting cells in the
caecal patch. Nat Commun. ,
2014 Apr 10;5:3704 (Accepted 21 March
2014). doi: 10.1038/ncomms4704.

Bachelerie F, Ben-Baruch A, Burkhardt

AM, Combadiere C, Farber JM, Graham GJ,
Horuk R, Sparre-Ulrich AH, Locati M,
Luster AD, Mantovani A, Matsushima K,
Murphy PM, Nibbs R, Nomiyama H, Power
CA, Proudfoot AE, Rosenkilde MM, Rot
A, Sozzani S, Thelen M, Yoshie O,
Zlotnik A. International Union of
Pharmacology. LXXXIX. Update on the
extended  family of  chemokine
receptors and introducing a new
nomenclature for atypical chemokine
receptors. Pharmacol Rev. )
2013  Nov  11;66(1):1-79. doi:
10.1124/pr.113.007724.

Zhao L1, Yasumoto K, Kawashima A,
Nakagawa T, Takeuchi S, Yamada T,
Matsumoto K, Yonekura K, Yoshie O,
Yano S. Paracrine activation of MET
promotes peritoneal carcinomatosis in
scirrhous gastric cancer. Cancer Sci.
, 2013 Dec;104(12):1640-6. doi:
10.1111/cas.12301.

Shibata K, Nomiyama H, Yoshie O,
Tanase S. Genome diversification
mechanism of rodent and Lagomorpha
chemokine genes. Biomed Res Int.

, 2013;2013:856265. doi:
10.1155/2013/856265.

Higuchi T, Nakayama T, Arao T, Nishio
K, Yoshie 0. SOX4 is a direct target
gene of FRA-2 and induces expression
of HDAC8 in adult T-cell
leukemia/lymphoma. Blood. ,
2013 May 2;121(18):3640-9. doi:
10.1182/blood-2012-07-441022.

Moriguchi K1, Miyamoto K, Tanaka N,
Yoshie 0, Kusunoki S. The importance
of CCR4 and CCR6 1in experimental
autoimmune encephalomyelitis.
Neuroimmunol . , 2013 Apr
15;257(1-2):53-8. doi: 10.1016/j.
Jneuroim.2013.02.002.

Kee JY, Ito A, Hojo S, Hashimoto 1,
lgarashi Y, Tsukada K, Irimura T,
Shibahara N, Nakayama T, Yoshie O,
Sakurai H, Saiki I, Koizumi K.
Chemokine CXCL16 suppresses liver
metastasis of colorectal cancer via
augmentation of tumor-infiltrating
natural killer T cells in a murine
model. Oncol Rep. , 2013
Mar;29(3):975-82. doi: 10.3892/or.
2012.2185.

Nomiyama H1, Osada N, Yoshie O.



Systematic classification of
vertebrate chemokines based on
conserved synteny and evolutionary
history. Genes Cells. , 2013
Jan;18(1):1-16. doi:  10.1111/gt
c.12013.

Zlotnik Al, Yoshie 0. The chemokine
superfamily revisited. Immunity.

, 2012 May 25;36(5):705-16. doi:
10.1016/] . immuni .2012.05.008.

Nakayama T, Higuchi T, Oiso N, Kawada
A, Yoshie 0. Expression and function
of FRA2/JUND in cutaneous T-cell
lymphomas. Anticancer Res. )
2012 Apr;32(4):1367-73.

Kaminuma O, Ohtomo T, Mori A, Nagakubo
D, Hieshima K, Ohmachi Y, Noda Y,
Katayama K, Suzuki K, Motoi Y,
Kitamura N, Saeki M, Nishimura T,
Yoshie 0O, Hiroi T. Selective
down-regulation of Th2 cell-mediated
airway inflammation 1in mice by
pharmacological intervention of CCR4.
Clin Exp Allergy. , 2012
Feb;42(2):315-25. doi: 10.1111/j.136
5-2222.2011.03847.x.

Ohtani H, Nakayama T, Yoshie 0. Insitu
expression of the CCL20-CCR6 axis in
lymphocyte-rich gastric cancer and
its potential role in the formation of
lymphoid stroma. Pathol Int. ,
2011 Nov;61(11):645-51. doi: 10.1111/
J-1440-1827.2011.02717 ..

Nomiyama H, Osada N, Yoshie 0. A family
tree of  vertebrate  chemokine
receptors for a unified nomenclature.
Dev Comp Immunol. , 2011

Jul;35(7):705-15. doi: 10.1016/j.dci.

2011.01.019.

Hieshima K, Nagakubo D, Shigeta A,
Tanaka Y, Hoshino H, Tsukasaki K,
Yamada Y, Yoshie 0. c-Maf suppresses
human T-cell leukemia virus type 1 Tax

by competing for CREB-binding protein.

Cancer Sci. , 2011
Apr;102(4):890-4. doi: 10.1111/j.134
9-7006.2011.01873.x.

5
Park AM, Yoshie O, Watanabe A, Higuchi
T, Honda E, Munakata H. Attenuation of
bleomycin-induced mice pulmonary
fibrosis by in vivo treatment of HSP27
SIRNA. SFRR12014, 2014 3 23-26

¢y

&)

Higuchi T, Nakayama T, Yoshie 0.
Fra-2-SOX4 oncogenic cascade plays a
critical role in cell growth of adult
T-cell leukemia/lymphoma. 72

, 2013 10 3-5

Higuchi T, Hieshima K, Nakayama T,
Yoshie 0. Induction of FosB by Tax

induces CCL22 in HTLV-1-infected T
cells, leading to HTLV-1. 71

, 2012 9 19-21
Higuchi T, Nakayama T, Shigeta A,
Yoshie 0. Fra-2-SOX4 oncogenic
cascade plays a critical role in cell
growth of CCR4+ mature T-cell
malignancies. JSICR-MMCB2011, 2011

5 25 ANA

Nakayama T, Higuchi T, Shigeta A,

Yoshie 0. CCL26/eotaxin-3 attracts
killer lymphocytes by intracting with
CX3CR1. JSICR-MMCB2011, 2011 5

25 ANA

YOSHIE, Osamu

10166910

NAKAYAMA, Takashi
60319663
HIGUCHI, Tomonori

00448771



