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Blockade of constitutive activation of ERK-mitogen activated protein kinase
(MAPK) pathway in cancer cells increases the sensitivity of cells for new anticancer and epigenetic
drug, histone deacetylase inhibitor(HDACi), however, the molecular mechanism which prescribes its
sensitivity is now, unclear. In two model cells, 3T3-Raf-ER cells (normal cell model) and LK2-Raf-ER
cells (cancer cell model) in which activation of ERK-MAPK pathway is induced by estradiol,
proapoptotic factor Bim was very important to determine the HDACi-sensitivity in both cells. Bim
could be a biomarker for determining HDACi-sensitivity. Next, we are planning to analyze the
downstream kinase MNK as a new molecular target.

HDAC ERK-MAP Bim



DNA
HDACiI
T
10 HDACI
ERK-MAP
EGFR Ras
B-Raf
(MEK )
HDACI

1 [Biochem. Biophys. Res.

Commun. (2006) (2010) (2013)] =
ERK HDACiI

A

E 1 B85 (EERK-MAPFF—FiRE
xA—Fw RO LIEDASE

1
MEKF &% — @
Qmﬁ-mﬁ @
%IHBEFEE&?
A ERK
HDACiI ERK
Estradiol
T —5  obER
@ ARaf-1 2
Estradiol (E,)
f Y
MEK
— ERK Raf-1
H2 RafERZATA
ERK
NIH3T3:ARaf-1:ER[Martin
McMahon Mol.Cell.Biol.13:
6241(1993)] 3T3-Raf-ER
LK-2
LK2-Raf-ER E,
HDACI
ERK
3T3-Raf-ER HDACI
LK2-Raf-ER HDACI

g ERK
HDACI

ERK HDACIi
Ras
HDACI
[Cancer Res. 67: 8477-8485(2007)]
ERK HDACIi
3T3-Raf-ER
RAS /RAF

HDACi

HDACi HC-toxin
p33 p33

RNAI
HDACi p53
p53 HDACI
CDK
p21 HDACI p21
apoptosis mediator
Bim HDACI
[ 18
2014 ] =HDACI
p21 Bim
( ®)
3 HDACGI p21
HDAC
Butyrate
p21 [Oncogene 20,
3387-3398 (2001)] p21
apoptosis [Mol Cancer Ther 1,
639-649 (2002]

T EET

HDACI

ﬁgﬁg\-/

oz

3 p21htiast{EitEFBimZHE

DNA

HDACI

HDACi
HDACi



ERK-MAP

HDACi1
pS3
p21 HDACI
(1)ERK HDAC1
(2)p21 HDACI
HDACI
B4 HDACHHEE=IES I TV IE

oM AZIRIEDEL. FHILLHD AR
OMBEFRDI=HD) A AT—H— R
HARBE omshsiE BT (EETHEY>)E)

\ 4

(1), G | (2)

ONRFRADI=HD) A AN—H— FHFR
oFEEHAE (BHA) X

(@) A& B ERK

HDACI

ERK

ERK
3T3-Raf-ER

LK2-Raf-ER ERK
p53
()] C HDACI Bim p53

p21 Bim

HDACI

p21 Bim
=»_NHD 2
HDACI

ERKZIHrLFEE
STI-RAfER |3 pwmmp — FED *
LK-2
LK2-RafER | (| e o Ry '

E5 2 DORaf-ERATA

5 2 Raf-ER
3T3-Raf-ER LK2-Raf-ER
ERK HDACH
(E2)
ERK-MAP
3T3-Raf-ER ERK
ERK
HDAC
ERK
HDAC
Bim Bim ERK
HDAC
ERK
ERK
HDAC

3T3-Raf-ERHIRBIZE [T HERKETEEBIim D B 1%

BSHk HDACi
’?ﬁ 48 hr Ef = L \ 24 hr R
3hrT T :
6hr| 6
2hbel n
L 24hr] 2
48 hr
E2(+)
+ HDACi
E2 o 3 6 12 24 E2(H) 0 3 6 12 24 E2(H) i
Bim ‘ avTeswns
ppERK1/2| = = |

ERK1/2 ‘2::::-:::::: ‘




3T3-Raf-ER cell

ERIGETE T . HC-toxin 24 hril B ¢ M

i P BimD &£
E2 (hr) P
o Bim
i HDACFR i 321%
(vsE2 0 hr)
Dm0
B+ | Bim ﬁ
=)
BimIZERKIE I (C K HHDACTR EHIBZ 1t D
HEEESDFO—2LTEHEhS
LK2-Raf-ER Bim
p21
HDACi
HDACFEEE#HI. E2ff FRALIRRS(Z $51F HHDACRE = #I B MR AL IR & D L
e Hogggﬁll P21 Bim HDAs:ZlggﬁlBT’g%Ti
37T3-Raf-ER Mt ™ —>(shift up) ™
LK2-Raf-ER N} ™ N2 (=)
Bim
HDACi
ERK MEK
HDAC
HDAC
ERK
ERK
MNK MAP ERK/p38

Growth Stress

L

MAPK
!

\ MNK1/2

J

Translation initiation

MNK
MNK HDAC
ERK
ERK MEK
HDAC
MNK
(CGP57380) HDAC
MNK
(ETP-45835) HDAC
ERK
MNK
MAP ERK
p38
MAP
MAP JNK
MNK MAP
MNK1 MNK2
MNK1
MNK?2
MNK (CGP57380
ETP-45835) HDAC
( )
MNK1 MNK2
ERK
8

1)Hattori Y, Nakamura A, Hanaya S, Miyanabe
Y, Yoshiki Y, Kikuchi T, Ozaki K, Onishi H:




Effect of chondroitin sulfate on siRNA
biodistribution and gene silencing effect in

mice after injection of siRNA lipoplexes.

J. Drug D€liv. Sci. Tec. 41: 401-409, 2017

2)Hattori Y, Kikuchi T, Ozaki K, Onishi H:

Evaluation of in vitro and in vivo therapeutic

anti-tumor  efficacy by transduction of
polo-like kinase 1 and heat shock transcription
factor 1 small interfering RNA.

Exp. Ther. Med. 14: 4300-4306, 2017

3)Hattori Y, Kikuchi T, Nakamura M, Ozaki K

Onishi H: Therapeutic effects on liver- and
lung-metastasized tumors of combination
therapy with protein kinase N3 small
interfering RNA and doxorubicin.

Oncol. Lett. 14: 5157-5166, 2017

4) Ozaki K, Awazu M, Tamiya M, Iwasaki Y,
Harada A, Kugisaki S, Tanimura S, Kohno M:
Targeting the ERK signaling pathway as a
potential treatment for insulin resistance and
type 2 diabetes.

Am. J . Physiol. Endocrinol. Metab., 310:
E643-E651, 2016

5) Furuoka M, Ozaki K, Sadatomi D, Mamiya
S, Yonezawa T, Tanimura S, Takeda K:
TNF-a Induces caspase-1 activation
independently of simultaneously induced
NLRP3 in 3T3-L1cells.

J. Cdl. Physial., 231: 2761-2767, 2016

6) Hattori Y, Arai S, Kikuchi T, Ozaki K,
Kawano K, Yonemochi E: Therapeutic
effectfor liver-metastasized tumor by sequential
intravenous injection of anionic polymerand
cationic lipoplex of siRNA.

J. Drug Target., 24: 309-317, 2016

7) Hattori Y, Yoshiike Y, Kikuchi T,
Yamamoto N, Ozaki K, Onishi H: Evaluation
of theinjection route of an anionic polymer for
small interfering RNA delivery into theliver by
sequential injection of anionic polymer and

cationic lipoplex of smallinterfering RNA.

J. Drug Ddliv. Sci. Tec., 35: 40-49, 2016

8) Hattori Y, Shibuya K, Kojima K,
Miatmoko A, Kawano K, Ozaki K,
Yonemochi E: Zoledronic acid enhances
antitumor efficacy of liposomal doxorubicin.
Int. J. Oncol., 47: 211-219, 2015

5
1,
_3T3-L1 TNF-a NLRP3
2017
( ) 2017 12
2,
o CRISPR/Cas9
Mnk1/Mnk2 Hela
2017
( ) 2017 12
3,
ERK-MAP
90
2017 4
41 ’ 7 9’
PKN3 siRNA
32
DDS 2016 6



SIRNA
SiRNA
31
2016 5
0
o 0
o 0

http://www.oups.ac.jp/kenkyu/kenkyuushitu/yaku
gakukyouikucenter.html

@
0OZAKI, Kei-ichi
50252466
(2)
TAKEDA, Kohsuke
10313230
(©))
(©))

KAKIMOTO, Takako




