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Mechanisms of constitutive NF-kappaB activation and related diseases
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Based on the fact that ubiquitination and phosphorylation, two well-known
post-translational modifications, regulate the transcription factor NF-kappaB which is deeply involved in
the development of neoplastic and/or inflammatory diseases, we have demonstrated that overexpression of
NF-kappaB inducing kinase causes constitutive NF-kappaB activation in adult T-cell leukemia and ovarian
cancer cells and that one of the NF-kappaB targets A20, a ubiquitin-editing enzyme, plays an essential
role in the survival and proliferation of those cancer cells.

NF-kappaB



NF-kappaB
NF-kappaB
NF-kappaB
NF-kappaB
NF-kappaB
NF-kappaB
NEMO
NIK
2
NF-kappaB
NF-kappaB
NF-kappaB
NF-kappaB
NF-kappaB A20
NIK A20
NF-kappaB
NIK A20
NF-kappaB western
blotting
mRNA PCR

NF-kappaB

(THP1
)
NF-kappaB
NF-kappaB
NF-kappaB A20
A20
mRNA RT-PCR
western
A20
A20 short hairpin

RNA (shRNA)
I-kappaBalpha
(SR)

super-repressor

NF-kappaB
T (ATL)
NF-kappaB inducing

kinase (NIK) NF-kappaB

NF-kappaB NIK
NIK

NIK mRNA

P<0.05 ns.

—

NIK mRNAZEB L <)L
W
miR-31F WL <)
'S

L]
1

G |

=]
‘ "

g ——e——
P & ¢
& §F o°
& & & &
% %
epigenetic  NIK
miR31 RNA
NIK mRNA miR31
HOSE1C
NIK mRNA
NF-kappaB

DNA NIK



% 5 I -] b
mn ¢ & & & &
MGI3Z T % - #- #. #- 4= %2 &
w | =~ - » o
n-tul:ullni-—- ——— - = ----—--|
ShRNA NIK
NF-kappaB
w5 F1 F -
1200 1 2]
F 1000 ‘gm
5 £00 7 OishCd ilm
: 500 Cyshines 3 300
= =
400 1 200
200 1 g 100 é
l 1 T it ’ ‘;’&:;#‘5
NIK
NF-kappaB
NIK
NF-kappaB
THP1
(PMA)
NF-kappaB
NF-kappaB
PMA
NF-kappaB
NF-kappaB A20
NF-kappaB
super repressor IkBalpha (SR)
PMA
caspase-8
caspase-3/7
AnnexinV AnnexinV

7-ADD
A20 SR

PMA NF-kappaB

SR PMA

ERRFRMAERICE T HNF-xBE 1L H &
MREFEOMER

NF-kappaB
A20
A20
NF-kappaB
A20 A20
Zinc finger
A20

14
;12
® 10
s
26
I Ll
So nia-A0NNN (NN
% Hﬂmwﬂﬁqﬂ'mﬂhﬂ@ﬂﬁﬂﬂv
Bsyy g gsgeEsEeigsyqn
S 5 8 s prp pop gl e B S B0 £0R
Tr L lEdddacssacs EEEFEE
Eggg o 4 € o9 o
188 ¢
T T X X
A20
NF-kappaB A20
ATL A20
MRNA
ATLiRm# TaxBEIRHE
:\
N
& PEFE "%é&@
AZD ————— —*
=
-

|
1 ———— e

HTLV-1 A20
NF-kappaB

Tax



ATL
HTLV-I ( ) A20 cDNA
A20
B
A20
HTLV-I1 T
HYLV-I T A20
HTLV-I1 T
A20
caspase-8 caspase-3/7
A20
Annexin V 7-ADD
FACS
A20 AnnexinV

Annexin V 7-ADD

HTLV-1 A20 caspase-8

A20

FX AT A& B 1 75 48 fa

A20% %

caspase 8 m
Zn

A20
caspase-8 FADD
HTLV-I1
A20
A20 Zn
E3
A20 Zn

A20

HTLV-1 A20

16
a Uno, M., Saitoh, Y., Mochida, K., Tsuruyama,,
E., Kiyono, T., Imoto, I., Inazawa, J., Yuasa, Y.,
Kubota, T., and Yamaoka S. NF-xB Inducing
Kinase, a Central Signaling Component of the
Non-Canonical Pathway of NF-«xB, Contributes
to Ovarian Cancer Progression. PL0OS One,
9(2):e88347 (2014).
doi: 10.1371/journal.pone.0088347
@ Lee, H., Komano J., Saitoh, Y., Yamaoka, S.,
Kozaki, T., Misawa, T., Takahama, M., Satoh,
T., Takeuchi, O., Yamamoto, N., Matsuura, Y.,
Saitoh, T., and *Akira, S. Zinc-finger antiviral
protein mediates retinoic acid inducible gene
I-like receptor-independent antiviral response
to murine leukemia virus. Proc. Natl. Acad.
Sci. U S A. 110, 12379-12384 (2013). doi:
10.1073/pnas.1310604110.
3 Saitoh, T., Komano, J., Saitoh, Y., Misawa, T.,
Takahama, M., Kozaki, T., Uehata, T., Iwasaki,
H., Omori, H., Yamaoka, S., Yamamoto, N., and
*Akira, S.: Neutrophil extracellular traps mediate
a host defense response to  human
immunodeficiency virus-1. Cell Host Micrabe,,
12, 109-116 (2012). doi:
10.1016/j.chom.2012.05.015.
@ Uota, S., Zahidunnabi Dewan, M., Saitoh, Y.,
Muto, S., Itai, A., Utsunomiya, A., Watanabe, T.,
Yamamoto, N., and Yamaoka, S. An IkB kinase 2
inhibitor IMD-0354 suppresses the survival of
adult T-cell leukemia cells. Cancer Sci. 103,
100-106 (2012). doi:
10.1111/5.1349-7006.2011.02110.x.

22
d b 9 b b
THP-1
TNFIP3/A20
37
a A20
TNF-a

caspase-3



HTLV-I A20

e
A20  HTLV-I
caspase 8

G

NF-kB inducing kinase

NF-xB
35
0}
THP-1
NF-xB
A20 35

1
d Yamaoka, S. NF-xB signaling and lymphoid
malignancies. In Protein Modifications in
Pathogenic Dysregulation of Signaling. Edited by
Inoue, J. and Takekawa, M. Springer, in press.

o 0
o 0
@

(YAMAOKA, Shoji)

@

®

SAITOH Yasunori



