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A Histone Deacetylase Inhibitor Suppresses Epithelial-Mesenchymal Transition and
Attenuates Chemoresistance in Biliary Tract Cancer
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Epithelial-mesenchymal transition (EMT) is involved in the characteristics of
malignancy. In biliary tract cancer (BTC), EMT is induced by transforming growth factor-beta 1 (TGF-(3 1).

We focused on histone deacetylase (HDAC) inhibitors as regulators of TGF-B 1 signaling. We employed BTC
cell lines and used vorinostat as the HDAC inhibitor. In the parent BTC cell lines, TGF- 1 induced EMT

and chemoresistance; while, vorinostat inhibited the EMT and chemoresistance induced by TGF-f3 1. In
gemcitabine-resistant cell lines that highly expressed TGF-B 1, vorinostat inhibited EMT and attenuated

chemoresistance. We showed that vorinostat inhibits nuclear translocation of SMAD4 which is a signaling
factor of TGF-B 1. Furthermore, combination therapy with vorinostat and gemcitabine improved survival
time in the mice xenografted with gemcitabine resistant MzChA-1 cells. In conclusion, vorinostat
regulated TGF-f 1-induced EMT and chemoresistance through inhibition of SMAD4 nuclear translocation.

SMAD4  TGF-B 1



5 30%

TS1

7.6

(epithelial-mesenchymal transition; EMT)
DNA

(Kobayashi S, et al.: Gastroenterology
2005, 2054-65; Nitta T, et al. Br J Cancer 2014,
1363-72; Mott JL, et a.. Oncogene 2007,
6133-40)

EMT
EMT
EMT
(E-Cadherin )
EMT
EMT
TGF-B EMT

(Yamada D, et
al.: Eur J Cancer 2013, 1725-40)
EMT
epigenetics
(HDAC inhibitor)
EMT

HDAC inhibitor

HDAC inhibitor

(Dizon DS et al.: Int J
Gynecol Cancer 2012, 979-86; Fakih MG et
al.: Cancer Chemother Pharmacol 2012,
743-51)
HDAC inhibitor

EMT

TGF-f EMT
TGF-B EMT
HDAC
inhibitor TGF-B
SMAD4
TGF-p EMT

(Kaimori A, et al.: Hepatology 2010, 1033-45;
Chung CL et al.: Am J Respir Cell Mol Biol
2012, 437-45)

HDAC inhibitor ~ TGF-B
EMT
EMT
MzChA-1
TFK-1 GEM
GEM

(MzChA-1_GR TFK-1_GR)
HDAC
vorinostat

(1) class I HDAC (HDACI1, HDAC2, HDAC3,

HDACS) HDAC
TGF-B
(MzChA-1) TGF-B
GEM (MzChA-1_GR)
class I HDAC mRNA
qRT-PCR TGF-B
GEM HDAC
HDAC
Enzyme-Linked Immunosorbent Assay
HDAC
(2) GEM TGF-f  siRNA
TGF- EMT
MzChA-1  MzChA-1 GR TGF-B
qRT-PCR
MzChA-1 GR TGF-B
siRNA TGF-B
EMT
EMT TGF-B



(3) vorinostat TGF-B
EMT
TGF-p EMT
TGF-p EMT

vorinostat

MzChA-1 TGF-p
TGFp + vorinostat 3 EMT
GEM
qRT-PCR MTT assay
(4) vorinostat ~ GEM EMT
GEM TGF-p
GEM
TGF-p EMT
TGF-p GEM
vorinostat EMT
GEM qRT-PCR
MTT assay

(5) vorinostat  TGF-(3 EMT
vorinostat ~EMT

TGF-p TGF-p +
vorinostat 3 TGF-B

SMAD2 SMAD3
SMAD4
western blotting

(6) in vivo vorinostat  GEM
MzChA-1  MzChA-1 GR  NOD/SCID
GEM
invivo
vorinostat ~ gemcitabine
() SMAD4
(MzChA-1) GEM
(MzChA-1_GR) class I

HDAC (HDACI1, HDAC2, HDAC3, HDACS)
mRNA

HDAC GEM
(p<0.05) HDAC
TGF-B GEM
(p<0.05)
GEM TGF-B
GEM TGF-B
siRNA TGF-B
EMT GEM
(p<0.05)
GEM TGF-B EMT
TGF-B

2 (MzChA-1 TFK-1)
TGF-B EMT
GEM
vorinostat TGF-B
EMT GEM
GEM (MzChA-1 GR TFK-1 GR)
vorinostat EMT
GEM
vorinostat EMT
TGF-B
SMAD2 SMAD3
western blotting

SMAD4

TGF-B
p-SMAD2 p-SMAD3 SMAD4
TGF-B + vorinostat

(MzChA-1 TFK-1)
GEM (MzChA-1_GR
TFK-1_GR) NOD/SCID
vorinostat
GEM
GEM GEM +
vorinostat
(p<0.05) GEM

() SMAD4
GEM

GEM + vorinostat

vorinostat
EMT

TGF-B

1
Sakamoto T, Kobayashi S, Yamada D, Nagano
H, Tomokuni A, Tomimaru Y, Noda T, Gotoh
K, Asaoka T, Wada H, Kawamoto K, Marubashi
S, Eguchi H, Doki Y, Mori M. A Histone

Deacetylase Inhibitor Suppresses
Epithelial-Mesenchymal Transition and
Attenuates Chemoresistance 1in Biliary
Tract Cancer. PLoS One. 2016 Jan
4;11(1):e0145985. doi:
10.1371/journal .pone.0145985.
5
1. HDAC
114

, 2014 04 ,



2 HDAC
115
2015 04 ,
3 HDAC
s 69
, 2014 07
4. HDAC
SMAD4
. 70
2015 07 ,
5.
s 24
, 2015 7
o
o
@
SAKAMOTO, Takuya

40645074

@

®



