


2. ABMi

6. OGFRL1

10 CTGF






30

(ABMi

2013

)

2011

6

1

12

ABMi

2014 9 17

12 12 1 2015

2015 1




A.
400mL
ABMi
Autologous Bone Marrow cell infusion
therapy
Stem
Cells. 2006;24:2292-8 ABMi

Cell Transplant.
2010;19:1237-46 Stem Cells Dev.
2011;20:1503-10

HIV C
ABMi
2011

3 5

ABMi
4752058

23 6 3

ABMi
C

ABMi

2011

12 6
B 2013 6 1
2014 9 17
9
B
12 12 1 2015
130 2
(NASH)
NASH
ABMi
B
ABMi
B.
(1) C
C
B

2



25

2013
6 1 B
12 12 1 2015
1 30 2
(3)MMP9
MMP9-Lacz/DeRed Tg (2)
MMP9
MMP9 2014 9 17
LacZ/DeRed
B
C. (3)MMP9
(1) C MMP9-LacZ/DeRed Tg
GFP/CCl4
MMP9
ABMi
GFP/CCl4 MMP9
MMP9
C MMP9
LacZ/DeRed
D.
26
90 2 C
Child-Pugh 7 Child-Pugh
B C
B
34 ABMi
17 17 ABMi 2014 9 17

24 Child-Pugh 1 B



ABMi

E.
26 C
B
MMP9
1.
1. Shiratsuki S, Terai S, Murata Y,

Takami T, Yamamoto N, Fujisawa K,
Burganova G, Quintanilha LF, Sakaida I.
Enhanced survival of mice infused with
bone marrow-derived as compared with
adipose-derived mesenchymal stem cells.
Hepatol Res. 2015 Feb 18. [Epub ahead of
print]

2. Terai S, Takami T, Yamamoto N,
Ishikawa T, Urata Y,
Tanimoto H, Ilwamoto T, Mizunaga Y,
Matsuda T, Oono T, Marumoto M,
Burganova G, Quintanilha LF, Hidaka I,
Y, Saeki I, Uchida K,
Yamasaki Y, Tani K, Taura Y, Fujii Y,
Nishina H, Okita K, and Sakaida |I.

Status and Prospects of Liver Cirrhosis

Fujisawa K,

Marumoto

Treatment by Using Bone

Marrow-Derived Cells and Mesenchymal

Cells. Tissue Eng Part B Rew

2014 ;20(3):206-10.
3.

Hepatology Practice 4

2014 p244-246.

2.
1. Takami T, Terai S, Sakaida I. Our liver

regeneration therapies using autologous

bone marrow derived cells for liver
cirrhosis. 29th International College of
Neuropsychopharmacology (CINP). 2014
Jun. Vancouver, Canada.

2. Takami T, Terai S, Quintanilha LF,

Fujisawa K, Yamamoto N, Sakaida |I.

Less invasive liver regeneration therapy

for liver cirrhosis using cultured

autologous bone marrow-derived
mesenchymal stem cells. FASEB meeting.
2014 Aug. Keystone, CO, USA..

3.Takami T, Terai S, Sakaida I. Our

regeneration therapies using autologous

bone marrow cells for liver cirrhosis.
JDDW2014. 2014 Nov. Kobe,
Japan.

4 Matusda T, Takami T, Ishikawa T,

Yamamoto N, Terai S, Sakaida I. New

Hyogo,

canine liver cirrhotic model to develop a
less invasive regeneration therapy using
cultured autologous bone marrow-derived
cells. The Meeting 2014,
AASLD.2014 Nov. Boston, MA, USA.

5.Takami T, Terai S, Paredes BD,
Quintanilha LF, Fujisawa K, Yamamoto
N, Sakaida 1. Less

Liver

invasive liver



regeneration therapy for liver cirrhosis
using cultured autologous bone
marrow-derived mesenchymal stem cells
with redox-regulatory capacity. The Liver
Meeting 2014, AASLD.2014 Nov. Boston,
MA, USA.

6.

(BMSC ASC)
13
.2014 3



24

20

75




2

24

2000

(NASH)

26

2013

26

24

24

24

CT

1)
Child-Pugh
2 10

2) 619
32 C

14.8+5.9
p<0.01

cm?3

NASH

1 1 1

3.0 mg/dl
2
1
NASH
342 NASH
13.4+5.9 /uL C
11.2+5.6  /pL
(p<0.05) Child
Child A

/pL vs 11.5+5.3 L,

128461 cm?3 vs 155+117



PA-IgG

JDDW 2014 2014.10



ABMi

Autologous Bone Marrow

Cells Infusion: ABMi 24 72
ABMi
C
1. ABMi 5
2.
1. 5 ABMi 5.05
(range:2.42 -7.25 ) 2 3 2
2 ABMi
3
ABMi 2
ABMi ABMi 4
3 1 ABMi
ABMi
4 ABMi 3 C
26 4
]
ABMi
ABMi 4
multipotent progenitor cell
Autologous
Bone Marrow Cells Infusion: ABMi
A.

24




Child-Pugh

(Terai S et al. Stem
Cell 2006)
2006 2009

ABMi

ABMi

24

Stem
Cells Dev 2011; 20: 1503-1510

72 2

ABMi

ABMi 6

ABMi
F4
3.0 mg/dl
, 50,000/pl

400
22
6 ABMi
24
1 5
27 1 15
27 1
15
ABMi
ABMi 4
C.
ABMi
ABMi 5
1 ABMi
5.05 (range:2.42 -7.25 )
2
3 2
3
child-pugh
2
child-pugh
2.
ABMi
1 3
ABMi



ABMi

ABMi 4
ABMi 4
3
1
ABMi
ABMi
4 ABMi
D.
ABMi
24 72
ABMi
ABMi
child-pugh
ABMi
child-pugh
ABMi 4
ABMi
ABMi 4
ABMi

1.
1)

2)

1)

ABMi

ABMi 4

Tomita K, Haga H, Mizuno K,
Katsumi T, Sato C, Okumoto K,
Nishise Y, Watanabe H, Saito T,
Ueno Y: Epiregulin promotes the
emergence and proliferation of adult
liver progenitor cells. Am J Physiol
Gastrointest Liver Physiol 2014;
307(1): G50-57

Tomita K, Haga H, Ishii G, Katsumi
T, Sato C, Aso R, Okumoto K, Nishise
Y, Watanabe H, Saito T, Otani K,
Ueno Y: Clinical manifestations of
liver injury in patients with anorexia
nervvosa. Hepatol Res 2014; 44(10):
E26-31



2014 5

)
_ NASH
50 NASH
2014 5 50
2) 2014 5
5)
50
2014 5 18
3) 2014 10
Epiregulin 1. 2.

50



ABMi

ABMi 59 61 60 75 69
2 5 7 3 5 3 5 2 5 2
(2015.1.15)
Albumin (g/dl) 24 5.2 49 38 2.6
T.bilirubin (mg/dl) 25 11 13 2.2 19
PT (%) 62 101 107 63 71
Ascites moderate none none none minimal
Coma none none none none grade
Child-Pugh score 11 (8) 5(7) 5(5) 7(8) 8 (6)
@)
Albumin - ABMi - or
(g/7dI)
6
5
4
3
2 i
1 _
0 T T T T T T T T T
patientl patient2 patient3 patient4 patient5
wo| [ 1 3 |




Albumin g ABwi ABMi [] or

/dl
(g 6)

0 . .
patientl patient2

patient3 patient4 patient5

(HCC) (




MMP-8§, 9, 13

HMGB1

IL-10 DAMPs
HMGB1
MMP13
MMP
DAMPs HMGB1
A
ABMi
B.
ABMI MRNA cDNA
MMP-8, 9,
13
IL-10 PCR
DAMPs




HMGB1

ELISA
HMGB1
HMGB1
HMGB1
C.
CD11b+/Ly-6G+ 40%
CD11b+/Ly-6C+
15%
MMP-8, 9, 13
IL-10
HMGB1
HMGB1

HMGB1 ELISA

24 72
HMGB1
HMGB1
HMGB1
HMGB1
HMGB1
in vitro

HMGB1(1000 ng/ml) 24
TNFa IL-6
MIP1 MIP2 MCP-1

MMP-13

ABMi

MMP



1.

1. Taguchi K, Hirano I, Itoh T, Tanaka M,
Miyajima A, Suzuki A, Motohashi H, and
Nrf2
cholangiocyte expansion in Pten-deficient

livers. Mol. Cell. Biol. 34:900-913, 2014.

Yamamoto M. enhances

2. Komori T, Tanaka M, Semba M,
Miyajima A, and Morikawa Y. Deficiency
of  OSMRb high-fat

diet-induced related

exacerbates
obesity  and
metabolic disorders in mice. J. Biol.

Chem. 289, 13821-13837, 2014.

3. Yagai T, Miyajima A and Tanaka M.
Semaphorin 3E secreted by damaged
hepatocytes regulates the sinusoidal
regeneration and liver fibrosis during
liver regeneration. American J. Pathology

Aug;184(8):2250-2259, 2014.

4. Omi A, Enomoto Y, Kiniwa T, Miyata N
and Miyajima A. Mature
Ly6Chigh natural killer cells can be

resting

reactivated by IL-15. Eur. J. Immunology.
Sep;44(9):2638-47, 2014.

5. Sato F, Miyaoka Y, Miyajima A and
Tanaka M. Oncostatin M maintains the
hematopoietic microenvironment in the
bone marrow by affecting adipogenesis
and osteoblastogenesis. PL0oS One 2014
Dec 31;9(12):€116209.

2.

1. Mechanism
of liver fibrosis induced by Oncostatin M.
FASEB Summer Research Conferences.

Keystone Resort (U.S.A.)2014/7/6-11

2.
M

28
2014.12.13.

sterile alpha motif domain containing 5
21
2014.6.27.

4.
Overexpression of IL-4 augments NK cell
activities in vivo. 43

2014.12.10.



5. Tohru Itoh, Seitaro Ino, and Atsushi
Miyajima. Notch signaling promotes
proliferation of adult liver progenitor
cells and progenitor-dependent liver
regeneration. FASEB Summer Research

Conferences. Keystone. 2014.7.8

6. Kota Kaneko, Tohru Itoh, Atsushi
Miyajima. Novel visualization method
reveals connection of adult liver
progenitor cells to biliary trees in various
liver injuries. FASEB Summer Research

Conferences. Keystone. 2014.7.8.

7.
47
2014.5.27
8.
35
2014.7.3.
H.
1.
2.



Hippo

YAP ROSA NOG hydrodynamic tail
vein injection (HTVi) DNA YAP
cDNA
YAP &84 5 BTN, BIc FEA% 3 ~7 A CTHREns 2 &%
NOG
cDNA
A.

hydrodynamic
tail vein injection (HTVi)
DNA
B6
NOG ROSA

cDNA

YAP

Hippo
YAP
YAP cDNA




1.

1. Sean Porazinski, Huijia Wang, Yoichi
Behrndt,
Miyamoto, Hitoshi Morita, Shoji Hata,
Takashi Sasaki, S.F. Gabby Krens, Yumi
Osada, Satoshi Asaka, Akihiro Momoi,
Sarah Linton, Joel B. Miesfeld, Brian A.

Asaoka, Martin Tatsuo

Link, Takeshi Senga, Atahualpa
Castillo-Morales, Araxi O. Urrutia,
Nobuyoshi Shimizu, Hideaki Nagase,

Shinya Matsuura, Stefan Bagby, Hisato
Kondoh, Hiroshi Nishina®, Carl-Philipp
Heisenberg® and Makoto Furutani-Seiki*
authors).YAP is

essential for tissue tension to ensure

(*Corresponding

vertebrate 3D body shape. Nature, 2015;
in press

2. Yuta Motimaru, Morio Azuma,
Natsuki Oshima, Yuta Ichijo, Kazuhiro
Satou, Kouhei Matsuda, Yoichi Asaoka,
Hiroshi Takashi Nakakura,

Chihiro Mogi, Koichi Sato, Fumikazu

Nishina,

Okajima. Extracellular acidification acti-
vates ovarian cancer G-protein-coupled
1 and GPR4 homologs of

Biochem.

receptor
zebrafish. Biophys. Res.
Commun. 2015; 457: 493-499.

3. Yoichi Asaoka, Shoji Hata, Misako
Makoto

Namae, Furutani-Seiki and

Hiroshi Nishina. The Hippo pathway

controls a switch between retinal

progenitor  cell proliferation and
differentiation in
zebrafish. PLoS ONE 2014; 9: e97365.

4. Tadanori Shimomura, Norio Miyamura,

photoreceptor cell

Shoji Hata, Ryota Miura, Jun Hirayama
and Hiroshi Nishina. The PDZ-binding

motif of

Yes-associated protein is
co-activation  of
TEAD-mediated CTGF transcription and

required for its
oncogenic cell transforming activity.
Biochem. Biophys. Res. Commun. 2014;
443: 917-923.

5. Zeyu Yang, Kentaro Nakagawa,
Aradhan Sarkar, Junichi, Maruyama,
Hiroaki Iwasa, Yijun Bao, Mari

Ishigami-Yuasa, Shigeru Ito, Hiroyuki
Kagechika, Shoji Hata, Hiroshi Nishina,
Shinya Abe,
Yutaka Hata. Screening with a novel
TAZ activators

Masanobu  Kitagawa,

cell-based assay for



identifies a compound that enhances
myogenesis in C2C12 cells and facilitates
muscle repair in the muscle injury model.
Mol. Cell. Biol. 2014; 34: 1607-1621.

6. Keita Nakanaga, kotaro Hama,
Kuniyuki Kano, Takanoa Sato, Hiroshi
Yukiura, Asuka Inoue, Daisuke Saigusa,
Hidetoshi Tokuyama, Yoshihisa Tomioka,

Hiroshi Nishina, Atsuo Kawahara and

Junken Aoki. Overexpression of auto-
taxin, a lysophosphatidic acid-producing
enzyme, enhances cardia bifida induced
by hypo-sphingosine-1- phosphate signal-
ing in zebrafish embryo. J. Biochem.
2014; 155: 235-241.
7. Shuji Terai, Taro Takami, Naoki
Yamamoto, Koichi Fujisawa, Tsuyoshi
Ishikawa, Yohei Urata, Haruko Tanimoto,
Takuya Iwamoto, Yuko Mizunaga,
Takashi Matsuda, Takashi Oono, Miho
Marumoto, Guzel Burganova, Luiz
Fernando Quintanilha, Isao Hidaka,
Yoshio Marumoto, Issei Saeki, Koichi
Uchida, Takahiro Yamasaki, Kenji Tani,
Yasuho Taura, Yasuhiko Fujii, Hiroshi
Nishina, Kiwamu Okita, and Isao
Sakaida. Status and prospects of liver
cirrhosis treatment by using bone
marrow-derived cells and mesenchymal
cells. Tissue Engineering Part B: Reviews
2014; 20: 1-5.
2.
1.
Hippo
[ 2014 1
10 ]

o

~

Mouse Embryonic Stem

Cell-Based Drug Screen for Novel

Modulators of Cell Differentiation in
Early Mammalian Embryogenesis[

HIGO Program 2014 2 12

]

20
2014 2 15

134 2014
3 27-30

. Ruoxing Yu and Hirohi Nishina

Assessment of teratogenic mechanisms
of FDA pregnancy category D and X
drugs using murine ES cell-derived 3D
culture system 134

2014 3 27-30

Hippo
[ 2014
5 29 ]
13
2014 6 20-21
Yap
13 2014 6
20-21
Hippo



[ 21

2014 6 27-28 ]
10.
[ 21
2014 6 27-28 ]
11.
YAP 23 Cell
Death 2014 7 18-19
12.
Hippo-Yap
23 Cell
Death 2014 7 18-19
13. Hippo signaling regulates

a switch between retinal progenitor
cell proliferation and photoreceptor cell
differentiation in zebrafish. [

36 2014 7
28 8 1 ]
14.
Per2 Cryla
13
;2014 9 20-21
15. Hippo-Yap

signaling acts as a molecular switch

between retinal progenitor cell
proliferation and photoreceptor cell
differentiation. [ 20
2014 9 20-21 ]
16. Study on a light signaling
pathway for circadian entrainment in
zebrafish. 20

;2014 9 20-21

17.
zPer2
zCryla 3
;2014 9 30-10
2
18. Hippo
[ 22
2014 10 4-5 ]
19.
[ 21
2014 10 4-5 ]
20.
Hippo
87
2014 10 15-18 ]
21.
21 ;2014
11 89
22. Hippo-Yap
[ 7 RRM 2014 11 22
]
23. YAP
[ 37
2014 11  25-27 ]
24,
Hippo-Yap
[ 37
2014 11  25-27 ]
25. [

2014 12 12






NASH

crown-like structure CLS
monocyte attractant protein-1 (MCP-1)/C-C motif chemokine receptor 2

CLS

(CCR2) NASH
4 MC4R-KO NASH
hepatic crown-like structure hCLS
NASH hCLS
MCP-1/CCR2
MC4R-KO CCR2-KO 4
20 NASH
CCR2-KO MC4R-KO
CLS FACS
CD11bhi
hCLS
aSMA
CLS hCLS MCP-1/CCR2
A. MC4R-KO
NASH: NASH
non-alcoholic steatohepatitis Am. J. Pathol.
179: 2454-2463, 2011
NASH
30% NASH
1
NASH crown-like structure CLS
J. Lipid Res. 46:
2347-2355, 2005 CLS
CD11c
NASH J. Clin. Invest. 117:
NASH 175-184, 2007
NASH MC4R-KO




hCLS: hepatic

crown-like structure

hCLS
hCLS
aSMA
PLoS ONE 8: ¢82163,
2013 hCLS
NAFLD/NASH
hCLS
B.
1.
GFP CCR2-KO
3% FBS/PBS
ACK
PBS 1x10°7  /ml
MC4R-KO 7.5Gy vy
0.3ml
4
90
2. FACS
PBS15ml 1 5ml

Hanks’ Balanced Salt Solution (Ca, Mg
(+)) / type IV collagenase 1mg/ml /

DNasel 50pg/ml GentleMACS
(Miltenyi ) 30%
Percoll 1800rpm, 4 , 15min
1x106 50pul
FACS Fe block

CD45, CD11b, F4/80 0.5ul
10min
7-AAD
FACS
3.
10%
Sirius red F4/80 oSMA
Winroof
Mitani Co. Sirius red F4/80
aSMA
F4/80 CLS
hCLS
mm?2
C.
1.
F4/80
MC4R-KO F4/80
CLS
1 CCR2
CLS
1
2.
FACS
CD45 F4/80 CD11b
F4/80
F4/80hi CD11b
CD11bn
NASH
F4/80hi
CD11bhi



CCR2

F4/80 CCR2
MC4R-KO
F4/80 hCLS
TNFa CD11c

3 HE

NASH

aSMA
COL1A1, TIMP1
4

D.
MC4R-KO CCR2
CLS

CLS MCP-1/CCR2

FACS CD11bhi
MCP-1/CCR2
hCLS  F4/80h

MCP-1/CCR2

hCLS
NASH
hCLS

hCLS
NASH

E.

CLS hCLS
MCP-1/CCR2
1.

1. K. Konuma*, M. Itoh*, T. Suganami, S.
Kanai, N. Nakagawa, T. Sakai, H.

Kawano, M. Hara, S. Kojima, Y. Izumi,

Y. Ogawa. Eicosapentaenoic acid
ameliorates non-alcoholic steato-

hepatitis in a novel mouse model using
Melanocortin 4 receptor-deficient mice.
PLoS ONE 10: e0121528, 2015.
*Equally contributed.

2. M. Tanaka, K. Ikeda, T. Suganami, C.
Komiya, K. Ochi, I. Shirakawa, M.
Hamaguchi, S. Nishimura, I. Manabe,
T. Matsuda, K. Kimura, H. Inoue, Y.

S. Aoe, S. Yamasaki, Y.

Ogawa. Macrophage-inducible C-type

Inagaki,

lectin underlies obesity-induced
adipose tissue fibrosis. Nat Commun 5:

e4982, 2014.

NASH



—hepatic crown-like structure

35
2014/10/24
NASH hepatic
crown-like structure 57

2014/5/24



F4/804f

OWT(WT)-SD  EIMCA4R (WT) -WD B MC4R (CCR2) -WD
:_) ,' > 0. 5 J /r- ./ \ \va ’ ,; £ » .1\~
{ y ) \ v 5 \ = ] ! » <
‘~\ / } B, "(Y\.r‘ ’O ﬁ G
>*90 e J - } >
3O o <€ .92
A1 e ,ﬂ.g/: Vi
‘ . 7 < A - N
F4/80057 P44 B £ CLS# Scale bars 50um; %&EN:CLS
200 1 ** > —~15 = o . n=8;*" P<0.01
£ € -
150
£ E10
§100 8
g e’
0 T 0
B WT WT CCR2 afE WT WT CCR2
WT-SD MC-WD WT-SD MC-WD

E21. PRRSEEEE AL Vs MRS 0O A
WT: 4% MC4R: MC4R-KO, CCR2: CCR2-KO, 1EMA I3 B i
SD: EE R, WD: BiEHE

. Fao"xo077=2 CD11bhizonT7—

=8 n.s. 220 7 =

3 @

. 6 315

g 4 210

g Q

O 2 o5

2 S0

~ & WT_WT CCR2 < BB WT WT CCR2
WT-SD MC-WD WT-SD MC-WD

EQ2. FFER TS EERA V=FACSRHT



F4/80%f Real-time PCR

—_ TNFa mRNA
- 0400

300

0| W

T2
et 1
) 0

&

* n.s.

WT-S

oo B S = 2 BB WT WT CCR2
Scale bars, 50um; %&E1:hCLS —
WT-SD MC-WD
F4/80B5 M4 E il hCLS#
n.s. — D11c mRBNA
® 4 n.s. —~40 . 01500
> E — e
= ;\?3 E£30
852 520
o9 £
D © 1 S 10
< C ~—
Lo ~ 0 S
af8 WT WT CCR2 afE WT WT CCR2 S B WT WT CCR2
WT-SD MC-WD WT-SD MC-WD WT-SD MC-WD
B33. FFRICHIT D RIEMZE(L
HE#& Real-time PCR

0 COL1A1 mRNA

0 0 0
B WT WT CCR2 Bf#f WT WT CCR2 B# WT WT CCR2

WT-SD MC-WD WT-SD MC-WD WT-SD MC-WD

BE4. FFRICHITSRMELE

ihe g 0 0
B TNICT Y B XTI AN L v, Bf# WT WT CCR2
'V FFBREAMREY O REMERRN WT-SD MC-WD
HRME AL E .. TIMP1mRNA
® 25 + ns. 51800
= 20 2 £ 1200
8215 8 %
'g g 1.0 < E 600
o & 0.5 =
= %) -
(%) © 2




OGFRL1

Opioid growth factor receptor-like 1 (OGFRL1)

C57BL/6 RNA
OGFRL1 Real time RT-PCR CRISPR/Cas9
OGFRL1 (KO)
OGFRL1
CRISPR/Cas9
OGFRL1 KO
70% DNA
OGFRL1
OGFRL1
cyclin B1/B2/A2
OGFRL1 KO OGFRL1
ex vivo
(NASH)
2014

Opioid growth factor receptor-like 1




(OGFRL1)
CRISPR/Cas9
OGFRL1

RNA
C57BL/6
total RNA
OGFRL1
Real time RT-PCR
OGFRL1

OGFRL1
OGFRL1
guide RNA

Exon 1
CRISPR/Cas9

OGFRL1
tail DNA PCR
OGFRL1

OGFRL1 KO
OGFRL1 KO

70%
BrdU

OGFRL1
OGFRL1

(KO)

Real time RT-PCR:

OGFRL1

OGFRL1 KO

CRISPR/Cas9

OGFRL1 KO

T URS

C 1

T Y e R

2 31561

~ £

(St |

OGFRL1 KO (F1)
Nos. 5, 6,
OGFRL1 KO
70%
OGFRL1 KO
DNA



OGFRL1
OGFRL1

(MSC)

OGFRL1 MSC
cyclin B1/B2/A2

OGFRL1 KO

OGFRL1

MSC
MSC matrix metalloprotein-
ase-13
MSC
MSC
OGFRL1
ex vivo

OGFRL1
KO
OGFRL1

F.
1.
1. Kamiya A, Inagaki Y. Stem and

progenitor cell systems in liver
development and regeneration. Hepatol
Res 2015; 45: 29-37.

2.

2014; 103:

2171-2175.

3. Tanaka M, lkeda K, Suganami T,
Komiya C, Ochi K, Shirakawa |,
Hamaguchi M, Nishimura S, Manabe 1,
Matsuda T, Kimura K, Inoue H, Inagaki
Y, Aoe S, Yamasaki S, Ogawa Y.
Macrophage-inducible C-type lectin
underlies obesity- induced adipose
tissue fibrosis. Nat Commun 2014; 5:
4982.

4. Abe J, Shichino S, Ueha S, Hashimoto
S, Tomura M, Inagaki Y, Stein JV,
Matsushima K. Lymph node stromal
cells negatively regulate antigen-
specific CD4+ T cell responses. J
Immunol 2014; 93:1636-1644.

5. Okazaki I, Noro T, Yamanouchi E,
Kuroda H, Nakano M, Yokomori H,
Inagaki Y. Fibrogenesis and



carcinogenesis in nonalcoholic
steatohepatitis (NASH): Involvement of
matrix metalloproteinases (MMPs) and
tissue inhibitors of metalloproteinase
(TIMPs). Cancers 2014; 6: 1220-1255.

2014 6
2014;

68: 709-715.

7. Yamaoka H, Sumiyoshi H, Higashi K,
Nakao S, Minakawa K, Sumida K, Saito
K, Ikoma N, Mabuchi T, Ozawa A, and

21

_ 2014 6 27
Inagaki Y. A novel small compound

accelerates dermal wound healing by
modifying infiltration, proliferation and

migration of distinct cellular
MMP 87

components in mice. J Dermatol Sci
2014 10

2014; 74: 204-213.

8. Reyes-Gordillo K, Shah R, Arellanes-
Robledo J, Hernandez-Nazara Z,
Rincén- Sanchez AR, Inagaki Y, Rojkind
M, and Lakshman MR. Mechanisms of

action of acetaldehyde in the up

16
6. Sumiyoshi H, Kamiya A, Inagaki A. A
novel therapy for liver fibrosis using ex
vivo modified mesenchymal stem cells.
18
. International Symposium 1 “Stem cells
regulation of the human [2(I) collagen
. . in liver regeneration and therapy:
gene in hepatic stellate cells - key roles
of Ski, SMAD3, SMAD4 and SMAD?7.

Am J Pathol 2014; 184: 1458-1467.

Present and future scope”, 2014
10 23

7. Moro T, Sumiyoshi H, Inagaki Y. Direct
contribution of mitochondrial oxidative

111 stress to hepatic fibrogenesis. 18
International
9014 4 13 Symposium 2 “Mechanisms of hepatic
and pancreatic fibrosis: Clinical

implications”, 2014 10 23

8. Yokomori H, Okazaki I, Oda M, Ando W,
Suzuki Y, Nobuhiko T, Yamanouchi E,
Kuroda H, Kojima S, Hara M, Inagaki

50
2014 5 29



Y. Localizations and functional roles of
MMP-1 in the early and advanced
stages of human  non-alcoholic
steatohepatitis. 45th Annual Meeting
of the American Association for the
Study of Liver Diseases, Boston, 2014.
11. 11.

. Ando W, Yokomori H, Inagaki Y,

Okazaki I, Suzuki Y, Nobuhiro T,
Tamanouchi E, Tanabe H, Kuroda H,
Kojima S, Hara M, Oda M, Komiyama
T. The serum levels of SDF-la
correlated with the fibrosis and
suggested the appearance of hepatic
progenitor cells in the advanced stage
of NASH. 45th Annual Meeting of the
American Association for the Study of

Liver Diseases, Boston, 2014. 11. 11.

10.

11.

OGREL1
28
2014 12 13
OGFRL1
14 2015 3
20



NASH GFP
(ASC) MMP2 2x105
ASC MMP2 in vitro
NASH
A. B.
(ASC)
GFP (C57BL/6 , @10 )
phosphate
buffered saline (PBS) control

medium [Dulbecco’'s Modified Eagle
Medium (DMEM, low-glucose; GIBCO) +
10% fetal calf serum (FCS; GIBCO) + 1%
penicillin-streptmysin (SIGMA)]
dish 2-3 mm
COz2 incubator 1

(1,300 rpm , 6 min , room
temperature) 0.12 %
typel collagenase ( Wako ) 37

(30 min )
control medium

(1300 rpm , 6 min , room temperature)

SVF(stromal vascular fraction)




SVF  control medium FGF2(
10ng/m]l)

resuspend 40 pm filter
1 %X 106/ 10 cm dish
2 1 1
Passage 5
control medium +
10 % dimethyl sulphoxide (DMSO)
(SIGMA)

ASC MMP2
pMY MMP2
Puro
P3 ASC transfection Puromycin
ASC

MMP2
in vitro
C57/BL6
NASH
GFP MMP2
ASC 2x 105
n=4 1

KEYENCE BZ-11

GFP

C.

GFP

ASC MMP2

MMP2

Pro-MMP9

Pro-MMP2
MMP2

ASC

NASH

MMP2

puromycin

ASC 20

ALP

ASC

Pro-MMP2

GFP



MMP2
NASH

in vivo

NASH

GFP GFP 1.

FGF2

ASC MMP2
in vitro
ASC
NASH



ADSC

Concanavalin A

(ConA) ADSC
C57BL/6 Concanavalin A ConA
C57BL/6
ConA ADSC
ConA 6 24 ALT
LDH ADSC ALT LDH
ADSC ConA
CD4+ CD11b+ Gr-1+ F4/80+
CD11b+ Gr-1+ F4/80+ ADSC
ADSC ConA ADSC
ADSC ConA
ADSC
A. ConA
ConA 3
ADSC
ConA 24
ALT LDH
CD4, CD11b, Gr-1, F4/80
RNA DNA
Concanavalin A (ConA)
ADSC
C.
B. ConA
C57BL/6 Concanavalin A 6 24 ALT
ConA LDH ALT
LDH ConA 3
C57BL/6 ADSC ConA




24

ADSC
ConA
CD4+
CD11b+ Gr-1+ F4/80+
ConA
CD11b+ Gr-1+ F4/80+
ADSC
RNA DNA
ADSC 309
NCBI
(GSE27787)
Gr-1 Macl

ADSC

1.
1. Komura T, Taniguchi T, Sakai Y,
Yamashita T, Mizukoshi E, Noda T,
Okajima M, Kaneko S. The efficacy of
Continuous Plasma Diafiltraion Therapy
in critical Patients with Acute Liver
Gastroenterol

Failure. J Hepatol

Apr;29(4):782-6, 2014

WS2-6 50
26 5 29

2. Kazunori Kawaguchi, Masao Honda,
Taro Yamashita, Kouki Nio, Hikari
Okada, Yoshio Sakai,

Tatsuya Yamashita, Eishiro Mizukoshi,

Kuniaki Arai,
Shuichi Kaneko. Notch signal-activated
hepatoma cells are associated with
Jaggedl genomic abnormality, and Notch
inhibitors efficiently suppress EpCAM+
liver cancer stem cells. 65 AASLD

60 S4 131A2014.11.9



[Autologous Bone Marrow Cell Infusion

(ABMI)]
8 B (HBV) C (HCV)
HBVY DNA HCV RNA
ABMi HBYV DNA HCV RNA
ABMi 15 HBs
HCV 1 HBs HCV 9 HBs HCV
5 HBY DNA HCV RNA
1 HBs HBV DNA 1.8 log copies/106PBMCs
HBs HCV HBs HCV HBYV DNA
HCV RNA
B HBV DNA
C HCV RNA
ABMi
HBV DNA HCV RNA
A.
B.
[Autologous Bone Marrow Cell Infusion
HBs HCV
1 HBs HCV 9
8 B HBs HCV 5
(HBV) C

(HCV)

HBV DNA HCV RNA




ABMi

HBs
HBV DNA
1.8 log copies/106PBMCs
14 HBs
HCV 9 HBs
HCV 5

HBVY DNA HCV RNA

D.
15 ABMi
HBV DNA
HCV RNA HBs
1 HBV DNA
1.7 5 log

copies/106PBMCs

C
HCV RNA
PCR
PCR

E.

B HBV
DNA C

HCV RNA

1.

1. Okuhara S, Umemura T, Joshita S,
Shibata S, Kimura T, Morita S, Komatsu
M, Matsumoto A,
Katsuyama Y, Ota M, Tanaka E. Serum

Yoshizawa K,

levels of Interleukin-22 and hepatitis B
core-related antigen are associated with
treatment response to entecavir therapy
in chronic hepatitis B. Hepatol Res
2014;44:E172-80.

2. Morita S, Matsumoto A, Umemura T,
Shibata S, Kamijo N, Ichikawa Y, Kimura
T, Joshita S, Komatsu M, Yoshizawa K,
Tanaka E. Characteristics and prediction
of HBeAg-negative hepatitis following
seroconversion in patients with chronic
hepatitis B. Hepatol Res 2014;44:E45-53.



CTGF

P53
CTGF(connective tissue growth factor)
CTGF
(BDL) (CCl4)
CTGF CTGF
CTGF
CTGF CTGF
BDL/CCIl4
CTGF
CTGF (Alb-Cre CTGFfloxflox  CTGFAhep
CTGF (GFAP-Cre CTGFtiox/flox  CTGFAHSC polyl:C
CTGF (Mx1-Cre CTGFfox/lox  CTGFAhep+NPC
BDL/CCl4 CTGF
CTGFAhep+NPC
CTGF
LX-2 recombinant CTGF a-SMA Collal
CTGFAhep CTGFAHSC
CTGFAhep+NPC BDL
CTGFAhep+NPC
CTGF
CTGF CTGF
A.
/
CTGF(connective tissue growth
factor)

P53 CTGF




CTGF

(BDL) (CCle)

BDL BDL

0.5mg/kg 2 6
24

CTGF

CTGF

C'TG Fflox/flox Cre

CTGF
C'TG Flox/flox

Alb-Cre
polyl:C
CTGF
MX1-Cre CTGFtox/tlox
CTGF
GFAP-Cre

CTGFAHEP

CTGFALIV
CTGFfovflox  CTGFAHSC
BDL
CTGF
(Sirius Red
/ )

HepG2

LX-2
recombinant TGF-B
recombinant CTGF

93 ( /
/ ) CTGF
C
CTGF
BDL CCl4
CTGF
Collal Colla2
CTGF
93 ( /
/ ) CTGF
CTGF
CTGF
BDL/CCl4
CTGF



CTGF
HepG2
LX-2 CTGF
TGF-8
HepG2 LX-2 CTGF
CTGF

CTGF
(AIb-Cre CTGFtox/flox CTGFAhep
CTGF
(GFAP-Cre CTGFtiox/flox CTGFAHSC
polyl:C

CTGF (Mx1-Cre CTGQG Ftlox/flox

CTGFAhep+NPC
BDL/CCl4 CTGF
(Cre-)
(Cre+)

CTGFAhep

CTGFAHSC CTGF
CTGFAhep+NPC
CTGF

CTGF

CTGF
LX-2
recombinant CTGF
a-SMA Collal
CTGFAhep
CTGFAhep+NPC
BDL

CTGFAHSC

(Cre-)

CTGFAhep+NPC
Collal Colla2

D.
CTGF
CTGF
CTGF
E.
CTGF CTGF
1.

Synthetic lethal interaction of combined
CD26 and Bcl-xL inhibition is a powerful
anticancer therapy against hepato-
cellular  carcinoma. Kawaguchi T,
Kodama T, Hikita H, Makino Y, Saito Y,
Tanaka S, Shimizu S, Sakamori R,
Miyagi T, Wada H, Nagano H, Hiramatsu
N, Tatsumi T, Takehara T. Hepatol Res.
2014 Oct 9. doit 10.1111/hepr.12434.
[Epub ahead of print]

2.

1. Yuki Makino, Hayvato Hikita, Tsukasa
Takahiro

Kawaguchi, Kodama,



Shigekawa, Yugo Kai,
Yasutoshi Nozaki, Tasuku Nakabori,

Yoshinobu Saito, Satoshi

Minoru

Tanaka,
Ryotaro Sakamori, Takuya Miyagi,

Tomohide Tatsumi, Tetsuo Takehara.

Significance of Ras pathway and
connective tissue growth factor in the
development of hepatocellular
carcinoma The 65th Annual Meeting
of the American Association for the
study of Liver Disease, Boston USA,
2014 11 7 -11 2014
11 9

Hayato Hikita, Tomohide Tatsumi,

Tetsuo Takehara. The impact of

CTGF on liver fibrosis 18
JDDW2014 , 10
23 -24 10 23
Ras
CTGF 18
JDDW2014 ,2014 10 23

-24 2014 10 23
Hayato Hikita, Tomohide Tatsumi,

Tetsuo Takehara. The impact of

CTGF on liver fibrosis 18
JDDW2014 , 10
23 -24 10 23
Ras
CTGF 18
JDDW2014 ,2014 10 23

-24 2014 10 23

6. Yuki Makino, Havato Hikita, Tsukasa

Kawaguchi, Yugo Kai, Yasutoshi

Nozaki, Tasuku Nakabori, Yoshinobu

Saito, Satoshi Tanaka, Ryotaro

Sakamori, Takuya Miyagi, Tomohide

Tatsumi, Tetsuo Takehara.

Significance of connective tissue
(CTGF) for the

progression  of

growth factor
oncogenesis and

hepatocellular carcinoma

73 ,2014 9 25-27
2014 9 26
, Ras
CTGF 50
2014 5
29-30 2014 5 29
_ CTGF
50
2014 5 29-30 2014
5 29



Hepatology Practice 2014 244-246.
4
50 2013 175-181
Shiratsuki S, Terai S, Murata |Enhanced survival of miceinfused | Hepatol Res. [Epub 2015
Y, Takami T, Yamamoto N, F |with bone marrow-derived as ahead of
ujisawa K, Burganova G, Quin |compared with adipose-derived print]
tanilha LF, Sakaida I. mesenchymal stem cells.
Terai S, Takami T, Yamamoto | Status and Prospects of Liver Tissue Eng Part B | 20(3) 206-210 |2014
N, Fujisawa K, Ishikawa T, |Cirrhosis Treatment by Using Rev.
Urata Y, Tanimoto H, lwamot |Bone Marrow-Derived Cells and
o T, Mizunaga Y, Matsuda T, |Mesenchymal Cells.
Oono T, Marumoto M, Burga
nova G, Quintanilha LF, Hidak
a |, Marumoto Y, Saeki I, Uc
hida K, Yamasaki Y, Tani K,
Taura Y, Fujii Y, Nishina H,
Okita K, and Sakaida .
Tomita K, Haga H, Mizuno K |Epiregulin promotes the Am JPhysiol 307(1) |G50-57 [2014
, Katsumi T, Sato C, Okumoto |emergence and proliferation of Gastrointest Liver
K, Nishise Y, Watanabe H, S|adult liver progenitor cells Physiol
aito T, Ueno Y
Tomita K, Haga H, Ishii G, K |Clinical manifestations of liver Hepatol Res 44(10) |E26-31 |2014
atsumi T, Sato C, Aso R, Oku|injury in patients with anorexia
moto K, Nishise Y, Watanabe |nervvosa
H, Saito T, Otani K, Ueno Y
Taguchi K, Hirano I, Itoh T, |Nrf2 enhances cholangiocyte Mol. Cell. Biol 34 900-913 (2014
Tanaka M, Miygiima A, Suzuk |expansion in Pten-deficient livers.
i A, Motohashi H, and Yama
moto M




Komori T, Tanaka M, Semba |Deficiency of OSMRb exacerbates | J. Biol. Chem. 289 13821 2014
M, Miygiima A, and Morikaw |high-fat diet-induced obesity and -13837
ay. related metabolic disordersin
mice.
Yagai T, Miygima A and Tan | Semaphorin 3E secreted by American J. 184 2250 2014
aka M damaged hepatocytes regul ates the | Pathology -2259
sinusoidal regeneration and liver
fibrosis during liver regeneration.
Omi A, Enomoto Y, Kiniwa T |Matureresting Ly6Chigh natural | Eur. J. 44 2638-264 | 2014
, Miyata N and Miyajima A |killer cells can bereactivated by | Immunology. 7
IL-15
Sato F, Miyaoka Y, Miyagima |Oncostatin M maintains the PL0oS One 8 e116209 (2014
A and Tanaka M hematopoietic microenvironment
in the bone marrow by affecting
adipogenesis and
osteoblastogenesis
86 464-468 |2014
YAP
251 405-409 |2014
Hippo-YAP
Keita Nakanaga, kotaro Hama, Overexpression of autotaxin, a |J. Biochem. 155 235-241 |2014
Kuniyuki Kano, Takanoa Sato| lysophosphatidic acid-producing
, Hiroshi Yukiura, Asuka Inou | enzyme, enhances cardiabifida
e, Daisuke Saigusa, Hidetoshi induced by hypo-sphingosine-1-
Tokuyama, Yoshihisa Tomioka, | phosphate signaling in zebrafish
Hiroshi Nishina, Atsuo Kawa embryo.
hara and Junken Aoki
Zeyu Yang, Kentaro Nakagawa | Screening with anovel cell-based |Mal. Cell. Biol. 34 1607-162 |2014
, Aradhan Sarkar, Junichi, Mar |assay for TAZ activators identifies 1
uyama, Hiroaki lwasa, Yijun B |acompound that enhances
a0, Mari Ishigami-Yuasa, Shige|myogenesisin C2C12 cellsand
ru lto, Hiroyuki Kagechika, Sh |facilitates muscle repair in the
0ji Hata, Hiroshi Nishina, Shin|muscle injury model.
ya Abe, Masanobu Kitagawa,
Yutaka Hata
Tadanori Shimomura, Norio M | The PDZ-binding motif of Res. Commun 443 917-923 |2014

iyamura, Shoji Hata, Ryota Mi
ura, Jun Hirayama and Hiroshi
Nishina

Y es-associated protein is required
for its co-activation of
TEAD-mediated CTGF
transcription and oncogenic cell
transforming activity. Biochem.
Biophys.




Yoichi Asaoka, Shoji Hata, Mi
sako Namae, Makoto Furutani-
Seiki and Hiroshi Nishina

The Hippo pathway controls a
switch between retinal progenitor
cell proliferation and
photoreceptor cell differentiation
in zebrafish.

PL0oS ONE

€97365

2014

Yuta Motimaru, Morio Azuma,
Natsuki Oshima, Yuta Ichijo,
Kazuhiro Satou, Kouhei Matsu
da, Yoichi Asaoka, Hiroshi Ni
shina, Takashi Nakakura, Chihi
ro Mogi, Koichi Sato, Fumikaz

u Okaima

Extracellular acidification
activates ovarian cancer
G-protein-coupled receptor 1 and
GPR4 homol ogs of zebrafish.

Biochem.
Biophys. Res.
Commun

457

493-499

2015

Sean Porazinski, Huijia Wang,
Yoichi Asaoka, Martin Behrn
dt, Tatsuo Miyamoto, Hitoshi

Morita, Shoji Hata, Takashi Sa
saki, SF. Gabby Krens, Yumi
Osada, Satoshi Asaka, Akihir
0 Momoi, Sarah Linton, Joel

B. Miesfeld, Brian A. Link, T
akeshi Senga, Atahualpa Castill
o-Morales, Araxi O. Urrutia, N
obuyoshi Shimizu, Hideaki Na
gase, Shinya Matsuura, Stefan
Bagby, Hisato Kondoh, Hiroshi
Nishina*, Carl-Philipp Heisen
berg* and Makoto Furutani-Sei
ki* (*Corresponding authors)

YAP s essentia for tissue tension
to ensure vertebrate 3D body
shape.

Nature

in press

2015

Tanaka M, lkeda K, Suganami
T, Komiya C, Ochi K, Shira
kawa I, Hamaguchi M, Nishim
ura S, Manabe |, Matsuda T,

Kimura K, Inoue H, Inagaki Y
, Ace S, Yamasaki S, Ogawa
Y

Macrophage-inducible C-type
lectin underlies obesity- induced
adipose tissue fibrosis.

Nat Commun

4982

2014

K. Konuma et al.

Eicosapentaenoic acid ameliorates
non-alcoholic steatohepatitisin a
novel mouse model using
Melanocortin 4 receptor-deficient
mice

PL0oS ONE

10

€0121528

2015




Reyes-Gordillo K, Shah R, Ar |Mechanisms of action of Am J Pathol 184 (5) |1458 2014
ellanes-Robledo J, Hernandez- | acetaldehyde in the up regulation -1467
Nazara Z, Rincon-Sanchez AR, |of the human a2(I) collagen gene
Inagaki Y, Rojkind M, Laksh |in hepatic stellate cells - key roles
man MR of Ski, SMAD3, SMAD4 and
SMAD?7.
Yamaoka H, Sumiyoshi H, Hi |A novel small compound JDermatol Sci 74 (3) 204-213 |2014
gashi K, Nakao S, Minakawa |accelerates dermal wound healing
K, Sumida K, Saito K, lkoma |by modifying infiltration,
N, Mabuchi T, Ozawa A, Ina|proliferation and migration of
gaki Y distinct cellular componentsin
mice.
68 (5) |709-715 |2014
Okazaki |, Noro T, Yamanouc |Fibrogenesisand carcinogenesisin | Cancers 6 1220 2014
hi E, Kuroda H, Nakano M, |nonalcoholic steatohepatitis -1255
Yokomori H, Inagaki Y (NASH): Involvement of matrix
metall oproteinases (MMPs) and
tissue inhibitors of
metalloproteinase (TIMPs).
Abe J, Shichino S, Ueha S, H | Lymph node stromal cells J Immunol 193 (4) |1636 2014
ashimoto S, Tomura M, Inagak | negatively regulate -1644
i Y, Stein JV, Matsushima K |antigen-specific CD4+ T cell
responses.
103(9) |2171 2014
-2175
Kamiya A, Inagaki Y Stem and progenitor cell systems | Hepatol Res 45 (1) 29-37 2014
in liver development and
regeneration.
Komura T, Taniguchi T, Sakai |Efficacy of Continuous Plasma J Gastroenterol 29 682-686 |2014
Y, Yamashita T, Mizukoshi E |Didfiltraion Therapy in critical Hepatol
, Noda T, Okajima M, Kaneko |Patients with Acute Liver Failure.
S.
Kawaguchi T, Kodama T, Hiki | Synthetic lethal interaction of Hepatol Res. In Press

ta H, Makino Y, Saito Y, Tan
aka S, Shimizu S, Sakamori R
, Miyagi T, Wada H, Nagano
H, Hiramatsu N, Tatsumi T, T
akehara T.

combined CD26 and Bcl-xL
inhibition is a powerful anticancer
therapy against hepatocellular
carcinoma




