25

26 2014

5




T e EE R L e e e e 6
2 RNA e 9
3
————————————————————————————— 14

4
———————————————————————————— 16

5
———————————————————————————— 19
6 in VivO  ——-—————m - 22

LE THUY

m 27







25

HSC (MFB)
| 8%
HSC
HSC MFB
HSC 4
Cygb Cygb
Cygh OXREMREMILE 7T A I v 7 S8, IO RIE - BSOS & iR S &2 0
Cygb HSC
Cygb MFB
X
Cygb HSC  MFB
25
in vitro POC in vivo POC
A.
8%
HSC MFB
| TGFB
HSC
Le Thuy MFB
(Nat Med 2011;17:1668)




(Hepatology 2012;56:769)
HSC MFB

HSC HSC

Hepatology 1998;27:1265;J
Biol Chem 2001;276:28274;Gut
2007;56:396;Hepatol Res 2011;41:199
MFB
Cygb J Biol Chem
2001;276:25318; Hepatology 2000;32:268

J Mol Biol
2004;339:873
Cygb (

2010-5127)

Am
J Pathol 2011;179:1050 2010-52244

Cygb HSC
Cygb

Cygb Cygb

in
vitro, in vivo POC 3

Cygb

B.

[11-[31 25-27 [4]

27

[1]
Cygb HSC MFB
HSC Cygb
Cygb
Cygb MFB
TGFR mRNA
GMP Cygb HSC
MFB HSC
Cygb in vivo
Lhx2
Le
- HSC MFB
Cygb
Cygb
(COL1A2 PPARY
)
(ZsGreenl  mCherry)
LX-2 HHSteC
In vitro
Cygb
X
microRNA
Cygb MFB
TGFB mRNA
PPARy in vitro
POC RNA
2 3



[2]in vivo POC
Cygb
Le
C.
(1) Cygb-null CDAA
Cygb-null
1
Cygb-null
N-
(@) HHSteC
Cygb
(3) HHSteC HHSteC Cygb
X
Cygb
) Cygb
HSC MFB

(1) HSC  MFB

PPARY
LX2
( )
Mc
miRNA 20 LX2
alpha-1
procollagen
3
)
miRNA
( )
@
LX-2 HHSteC
PPAR[] COL1A2
PPAR[]
COoL1A2
(Cell
2013,154,1380-1389)
@)
LX-2
HHSteC



@

@

( )
(1) HSC  Cygb

OH
LEC
H,
(Le Thuy)
(1) HSC Cygb
Cygb
HSC HSC
HSC  siCygb
Cygb
) invivo
D.
C 1b 80
B

HSC MFB
Cygb
HSC MFB
Cygb HSC
Cygb
Unmet
Medical Need
QoL
HSC
E.
Cygb
Cygb
A



2013;71:927-103
Surgery
Frontier 2013;20:72-75

2014;29:421-427

2013;45:598-600
Le Thi Thanh Thuy
2013;45:
609-612

2013;45:601-604

2

2014 p31-38
Cytoglobin 1is expressed in hepatic
stellate cells, but not in
myofibroblasts, in normal and fibrotic
human liver. Motoyama H, Komiya T, Thuy
le TT, Tamori A, Enomoto M, Morikawa H,
Iwai S, Uchida-Kobayashi S, Fujii H,
Hagihara A, Kawamura E, Murakami Y,
Yoshizato K, Kawada N. Lab Invest.

2014;94:192-207.

Thuy Le, Suoh M, Matsumoto Y, Hirano Y,
Motoyama H, Hai H, Tuong T, Urajara Y,
Yoshizato K, Kawada N. Progression from
NASH to liver cancer in the absent of
cytoglobin. International Society for
Hepatic Sinusoidal Research, 17t

International Symposium on Cells of the

Hepatic Sinusoid. 2013, September 23-25,
Osaka, Japan

Accelerated liver cancer development in
Cytoglobin-deficient mice treated with
chemicals/diet via the priming of
stellate cells and activation of local
fibrosis, inflammation, and oxidative
stress. Le TT, Matsumoto Y, Hai H,
Yoshizato K, Kawada N. AASLD-The Liver
Meeting 2013, November 2-5, Washington
DC, USA



25

2A.Z 3.3 Chip
iPS
Key
PPARC]
PPARY
A.
B.
RNA RNA
PPARC]

Suppression  Subtractive

Hybridization Receptor Tyrosine Kinase
Homology PCR
micro RNA

PAXCALNLW(TAKARA) ~ PPARC] cDNA

PPARL]
C.D.
PPARL]
cosmid PPAR[C] cDNA

DNA

cosmid

LX-2

pick up




Cre-CAG
LX-2
PPARLC]
PPAR[]
Key PPAR[]
2A.7 3.3
Chip
SM actin
SM [Jactin
2A.Z 3.3
Chip
Chip
DNA
F
G.
1

1. Nagamoto Y., Takayama K., Tashiro K.,
Tateno C., Sakurai F., Tachibana
M.,Kawabata K., lkeda K., Tanaka Y.,
Mizuguchi H. Efficient engraftment of

human iPS cell-derived

hepatocyte-like cells in uPA/SCID mice
by overexpression of FNK, a Bcl-xL
mutant gene. Cell Transplantation, 2014
in press.

Saito S, Hata K, lwaisako K, Yanagida A,
Takeiri M, Tanaka H, Kageyama S,Hirao H,
lkeda K, Asagiri M, Uemoto S. Cilostazol
attenuates hepatic stellate cell
activation and protects mice against
carbontetrachloride-induced liver

fibrosis. Hepatol Res. 2014 in press

Matsubara T, Kitamura K, Teranishi Y,
Kawada N, lkeda K. Stress influences on
bile acid homeostasis in development of
diet-induced steatohepatitis. AASLD
November, 2013, Boston

Teranishi Y, Matsubara T, lIwaisako K,
Nakatani K, Thuy LT, Gonzalez FJ,
Yoshizato K, lkeda K, Kawada N.
Unexpected influence of oxygen-binding
cytoglobin expressed in stellate cells
on acetaminophen-induced acute
hepatocyte damage; 1in vivo and in
culture studies. AASLD November,2013,
Boston

Nagamoto Y, Takayama K, Tashiro K,
Tateno C, Sakurai F, Tachibana K, Ikeda
K, Tanaka Y, Mizuguchi
H.Over-expression of Bcl-xI mutant
(FNK) improves the engraftment efficacy
of human iPS cell-derived hepatocytes in
the liver of uPA/SCID mice. The 20th

Annual Meeting of the Japanese Society



for the Research of Hepatic Cells. Sep,

2013, Osaka



25

RNA
B (HBY) C (HCV)
3.5% ( )
8%
HCV genotype 1b 80%
B
RNA(miRNA)
miRNA
A. (miRBase Ver. 20
http://www.mirbase.org) miRNA
HBV  HCV
NASH
350
NASH
C miRNA
80% (Murakami Y et al. PLoS ONE
2011)
miRNA miRNA
3.4
miRNA  20-24bp
RNA miRNA 2500




B. MiRNA
miRNA miRNA
C 105
miRNA

MiRNA 1358
RNA 1646

miRTarBase

(http://mirtarbase.mbc.nctu.edu.tw/index.

php)
(LX-2) miRNA

miRNA
LX-2  RISC (RNA induced silencing complex)
Argonaute 2

Argonaute 2

LX-2  miRNA
XTT
collagen 1
procollagen alpha-1
PCR C.
miRNA
in vivo
MIRNA
5 5
1
miRNA

10

miRNA



miRNA 2 (miR-122, miR-199a-3p)

3 (miR-29a, miR-150, miRNA negative control miR-29a
let-71) miR-150
MIRNA HE
miRTarBase sirius red
mirTarBase miRNA— miRNA

procollagen alpha-1

LX-2
Argonaute 2
miR-29a miR-150 D.
procollagen alpha-1 C
miRNA invitro in
Vivo
miRNA
LX-2  TGF-beta procol lagen
alpha-1
LX-2  TGF-beta miRNA
miR-29a
miR-150 let-7f
procollagen alpha-1 E.
MiRNA
MiRNA miRNA
miR-122
miR-199a-3p procol lagen miRNA
alpha-1
XTT 5
miRNA XTT F.
G.
miRNA

11



1. Motoyama H, Kawada N, Komiya T, Le Thuy,

Tamori A, Enomoto M, Morikawa H, lwai S,
Uchida-Kobayashi S, Fujii H, Hagihara A,
Kawamura E, Murakami Y, and Yoshizato K.
Cytoglobin is expressed in hepatic
stellate cells, but not in myofibroblasts,
in normal and fibrotic human liver. Lab
Invest. 2013 Dec 2. doi:
10.1038/1abinvest.2013.135.

. Y-h Taguchi, Murakami Y. Principal
Component Analysis Based Feature
Extraction Approach to ldentify
Circulating microRNA Biomarkers. PLoS ONE
2013; 8: e66714

. Toyoda H, Kumada T, Kiriyama S, Tanikawa
M, Hisanaga Y, Kanamori A, Tada T,
Kitabatake S, Murakami Y. Association
between Hepatic Steatosis and Hepatic
Expression of Genes Involved in Innate
Immunity in Patients with Chronic
Hepatitis C. Cytokine 2013
Aug;63(2):145-50.

. Murakami Y, Tamori A, Itami S, Tanahashi
T, Toyoda H, Tanaka M, Wu W, Brojigin N,
Kaneoka Y, Maeda A, Kumada T, Kawada N,
Kubo S and Kuroda M. The expression level
of miR-18b in hepatocellular carcinoma is
associated with the grade of malignancy
and prognosis BMC Cancer. 2013;13:99

. Toyoda H, Kumada T, Kiriyama T, Tanigawa
M, Hisanaga Y, Kanamori A, Tada Y, and
Murakami Y. Higher Hepatic Gene
Expression and Serum Levels of Matrix

Metal loproteinase-2 are Associated with

12

Steatohepatitis in Non-alcoholic Fatty

Liver Diseases. Biomarkers.2013;18:82-7.

microRNA review 2014
RNA
67 1 2013
7
RNA
34
25 12
5
. miR-122
iMIR C
72
25 10 3

Murakami Y, Itami S, Mizutani T, Kuroda
M, Ochiya T, Kato N, Eguchi Y, Suzuki
H, Novel RNAI agent can control HCV
replication. Keystone Symposia RNA
silencing 2014 Feb 2, Seattle WA

Itani S, Matsumoto Y, Yoshida K,
Motoyama H, Fujii H, Kawada N, Murakami
Y. The profiling of miRNA expression in
17t

liver fibrosis. International

Society for Hepatic Sinusoidal

Research 2013 Sep 23 Osaka Japan



13



25

OH
LEC
OH LEC
B.
Long-Evans
cinnamon (LEC)
Long-Evans agouti (LEA)
LEC LEA
OH OH
LEC LEA 2

14




71

LEC
71
LEC
D.
OH
2007
C. Ohsawa, Ohta, et al. Nature Med,
LEC 2007
OH
4 6 16—~26
2 4 8 LEC
1 1 52~78
LEC
E.
1.
4660 . 66-67, 2013
F.

15



25

LX-2
PPAR[] COL1A2
HHSteC
HHSteC
(€H) @)
A. HSC
HSC
(MFB)
B «C )
8% (@)
HSC LX-2 PPAR[]
COL1A2
HSC ( )

MFB PPAR[] COL1A2

(Cell 2013,154,1380-1389)

(LX-2 HHSteC)  PPALI[T

16

COL1AZ2




(2) HSC HSC
HSC
HSC (
) HHSteC
C.
(1) PPARL] Greenl
(pGreen1-PPARQ)
COL1A2 mCherry
(pmCherry-COL1A2) (D
LX-2
. SV40 polyA SV40 pro
PPAR/7RE—%— Neo
p - Puro
" ' SV40 polyA ‘
95)L1 " A N <& .
LX-1 LX=2
PPAR[]
Greenl DNA

17

&)

HHSteC

HHSteC

COL1AZ
mCherry DNA

LX-2

LX-2 HHSteC

74
2

Doubling time (day)

CO==2NNWWAM
ocovuowouionnon
1

Culture (day)




HHSteC

18



25

(ECM)

(extra cellular matrix: ECM)

ECM

ECM

Q0L

ECM

19

B
C57B/6 2
4
2u 1/body weight g
12 Bile duct
ligation




TGF-B 1

A
DNA
DNA
8.3% 10%
RT-PCR
Alb/18s cD31/18s
‘ ]
C F4—8°/{185 Desmin/18S
C57B/6 ‘
bile duct ligation R P
Collagenase 2-step 1
Hep SEC
KC HSC
Alb CD31 F4 80 Desmin
D
Collagenase 2-step A

Collagenase 2-step
20



Ikeda K, Asagiri M, Uemoto S. Cilostazol
attenuates  hepatic  stellate cell
activation and protects mice against
carbon tetrachloride-induced liver

fibrosis. Hepatology Research,

in vivo

Collagenase 2-step

1. Koyama Y, Taura K, Hatano E, Tanabe K,
Yamamoto G, Nakamura K, Yamanaka K,
Kitamura K, Narita M, Nagata H,
Yanagida A, lida T, Iwaisako K,
Fujinawa H, Uemoto S. Effects of oral
intake of hydrogen water on liver
fibrogenesis in mice. Hepatology
Research, 2013 (in press)

Saito S, Hata K, lwaisako K, Yanagida A,

Takeiri M, Tanaka H, Kageyama S, Hirao H,

21



Le Thuy

25

in vivo

cytoglobin, Cygb

Cygb™~

diethylnitrosamine (DEN)

Cygb 2SHFDORAE - BRMEL & FERAMTIRS FET 5 2 2R Lz, ABETIE, & FOIHT

NASH CDAA
1 NASH Cygb 2) Cygb
3 Cygb
Cygb
in vivo
A.
Cygb
2D-PAGE J Biol Chem
2001;276:25318
(Hepatology 2000;32:268) 21 kDa Cygb
stap stellate
cell activation associated protein pericyte A
J Biol Chem 2001;276:25318, Accession Lab Invest
number NM_130744 2004;84:91
myoglobin, Mb 30% Cygh Mb
NO (CO)
cytoglobin, Cygb
Cygb Biochemistry
3 2003;42:5133 Cygb
8 1 H,0, JBiol Chem
Mb 2001;276: 25318
Hb Ngb NO
4 J Mol NO
Biol 2004;339:873; Acta Crystallogr D Biol (J Biol
Crystallogr 2006;62:671  Cygb Chem2010;285:23850) Cygb

22




choline-sufficient
L-amino acid-defined diet CSAA
Cygb
Cygb Cygb™"
Cygb™"
CcDNA array microRNA

diethylnitrosamine, DEN

Cygb™”- €Y
NASH
Cygbh™- CDAA
Am J Pathol 8 HE
2011;179:1050 Cygb DEN Cygbh™-
SLER T DOFFIIZ 3 CTRIE - FRfb A b LR - fij Cygh™-
DEN Cygb™~
RIE - Wb A b LA - fRiEAL
1
NASH FACS
RAE- BRI A b LR B LG Cygb (b)
2) Cygb~~ CDAA
Cygb NASH
B.
25 Cygb™-
NASH
Cygb interleukin (I1L)-1,6,8,18 tumor
necrosis factor a transforming growth
(1)~ 7 A NASH NASH factor B (TGF B )
Ccl-2,3,4,5,Cxcl-1,2
choline-deficient L-amino acid-defined Cygb™-
diet, CDAA

23



NASH

RT-PCR  immunoblot
Collagen 1al, collagen 111,
fibronectin, transforming growth Tfactor
B ,connective tissue growth factor, tissue
inhibitor of matrix proteinase 1, 2,matrix
metal loproteinase 2, 9, 13

o -smooth muscle actin desmin

Cygb Mb

Cygb

PCR

NASH Cygb
NO CO
nitric oxide
synthetases (NOSs) hemeoxygenases (HO-1,
2)

C.
(1)CDAA Cygb
Cygb™~ CDAA

CSAA NASH
CDAA 16

Cygb™"

32
Cygh™-

24

Cygh™-
IL-6,

cJun, cFos mRNA

oxygenase-1

up-requlate

Cygb

NAC

(2
Cygb

)

Cygb

Cygb™~ CDAA
CDAA IL-1,
mRNA
Cyclin D1,
Cygb™- DHE
0,
nitric oxide synthase heme
myeroperoxidase
Cygh™-
N-
CDAA
Cygb
Cygh™-
Cygb™”-



Cygb™~
IL-1 MRNA
Cygb™”-
D.
Cygb
Cygb
Cygb
non-small cell lung cancer
(NSCLC) 54%
Cygb mRNA p <
0.001
Cygb
Cygb mRNA

(Fisher’ s exact, P = 0.033)
head and neck squamous cell
carcinoma (HNSCC)
Shivapurkar NSCLC 30

CYGB 63%
18%
NCI-H661
CYGB shRNA
NCI-H2228 CYGB
collagen 1A1, PRPF40A, UcpP2,

death-associated proteins linase 1 (DAPK),

25

PYD and CARD domain containing (PYCARD)

DNA-methyltransferase 1 (DNMT1)

Cygb
DNA
Cygb

p53  MAP

DNA
E.

Cygb
Cygb
Cygb

A
F.
1. Cytoglobin 1is expressed in hepatic

stellate cells, but not in
myofibroblasts, in normal and fibrotic
human liver. Motoyama H, Komiya T, Thuy

le TT, Tamori A, Enomoto M, Morikawa H,



1.

Iwai S, Uchida-Kobayashi S, Fujii H,
Hagihara A, Kawamura E, Murakami Y,
Yoshizato K, Kawada N. Lab Invest.
2014;94:192-207.
Relationship between inosine
triphosphate genotype and outcome of
extended therapy in hepatitis C virus
patients with a late viral response to
pegylated-interferon and ribavirin. Hai
H, Tamori A, Enomoto M, Morikawa H,
Uchida-Kobayashi S, Fujii H, Hagihara A,
Kawamura E, Thuy le TT, Tanaka Y, Kawada
N. J

Gastroenterol Hepatol.

2014;29:201-7.

Thuy Le, Suoh M, Matsumoto Y, Hirano Y,
Motoyama H, Hai H, Tuong T, Urajara Y,
Yoshizato K, Kawada N. Progression from
NASH to liver cancer in the absent of
cytoglobin. International Society for
Hepatic Sinusoidal Research, 17
International Symposium on Cells of the
Hepatic Sinusoid. 2013, September 23-25,
Osaka, Japan

Accelerated liver cancer development in
Cytoglobin-deficient mice treated with
chemicals/diet via the priming of
stellate cells and activation of local
fibrosis, inflammation, and oxidative
stress. Le TT, Matsumoto Y, Hai H,

Yoshizato K, Kawada N. AASLD-The Liver

Meeting 2013, November 2-5, Washington
DC, USA



71 927-935 2013
Surgery Fron20 72-75 2013
tier
29 421-427 2014
45 598-600 2013
Le Thi 45 609-612 2013
Thanh Thuy
4 45 601-604 2013
2 31-38 2014
2014
Motoyama H, KomCytoglobin is expreslLab Invest (94 192-207 2014
iya T, Thuy le |sed in hepatic stell
TT, Tamori A, Efate cells, but not i
nomoto M, Morikn myofibroblasts, in
awa H, Iwai S, | normal and fibrotic
Uchida-Kobayash| human liver.
i S, Fujii H, H
agihara A, Kawa
mura E, Murakam
i Y, Yoshizato
K, Kawada N.
Nagamoto Y., Taffficient engraftmenCell Transpl 2014
kayama K., Tashit of human iPS celljantation
iro K., Tateno |-derived hepatocyte-
C., Sakurai F.,[like cells in uPA/SC
Tachibana M.,K/IID mice by overexpre
awabata K., lkejssion of FNK, a Bcl-
da K., Tanaka [xL mutant gene.
Y., Mizuguchi
H.
Saito S, Hata |Cilostazol attenuateHepatol Res. 2014

K, lwaisako K,

Yanagida A, Tak
eiri M, Tanaka

H, Kageyama S,H
irao H, lkeda

K, Asagiri M, U
emoto S.

s hepatic stellate c
ell activation and p
rotects mice against
carbontetrachloride
-induced liver fibro
Sis.

27




Y-h Taguchi, Mu
rakami Y.

Principal Component
Analysis Based Featu
re Extraction Approa
ch to Identify Circu
lating microRNA Biom
arkers.

PLoS ONE

doi: 10.13

71

2013

Murakami Y, Tam
ori A, ltami S,
Tanahashi T, T
oyoda H, Tanaka
M, Wu W, Broji
gin N, Kaneoka

Y, Maeda A, Kum
ada T, Kawada

N, Kubo S and K
uroda M.

The expression level

of miR-18b in hepat
ocellular carcinoma
is associated with t
he grade of malignan
cy and prognosis BMC
Cancer.

BMC Cancer

13:99

2013

Toyoda H, Kumad
a T, Kiriyama

T, Tanigawa M,

Hisanaga Y, Kan
amori A, Tada

Y, and Murakami
Y.

Higher Hepatic Gene

Expression and Serum
Levels of Matrix Me
talloproteinase-2 ar
e Associated with St
eatohepatitis in Non
-alcoholic Fatty Liv,
er Diseases.

Biomarkers

82-87

2013

microRNA

revie
w 2014

2014

RNA

67

2013

4660

66-67

2013

Koyama Y, Taura
K, Hatano E, T
anabe K, Yamamo
to G, Nakamura

K, Yamanaka K,

Kitamura K, Nar
ita M, Nagata

H, Yanagida A,

lida T, lwaisak
o K, Fujinawa

H, Uemoto S.

Effects of oral inta
ke of hydrogen water
on liver fibrogenes
is in mice.

Hepatology R
esearch

2013

Hai H, Tamori
A, Enomoto M, M
orikawa H, Uchi
da-Kobayashi S,
Fujii H, Hagih
ara A, Kawamura
E, Thuy le TT,
Tanaka Y, Kawal
da N.

Relationship between
inosine triphosphat
e genotype and outco
me of extended thera
py in hepatitis C vi
rus patients with a
late viral response
to pegylated-interfe
ron and ribavirin.

J Gastroente
rol Hepatol.

201-207

2014

28




29



