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Mesenchymal stem cell (MSC) is known for cell-protective and
inflammation-regulating effects. Electro-fusion of MSCs and islet cells resulted in new cells possessing
growth ability and anti-apoptotic function in _addition to islet like cell function of glucose-responsive
insulin release. In order to utilize various islet-like cells/tissues including these fusion cells,

innovative macro-encapsulation system for immuno-isolation was developed together with
neovascularization-indusing method to realize subcutaneous transplantation. These results formed the

basis for clinical subcutaneous transplantation of islets or islet-like cells/tissues.




MSC B
in vitro
-MSC
MSC
-MSC
1-3
MSC
in vitro
MSC
MSC
MSC
MSC
4

Sato Y,
et al. Human mesenchymal stem cells
xenotransplantated directly to rat liver are
differentiated into human hepatocytes
without fusion. Blood 106: 756-763, 2005

Willenbring H, et al. Myelomonocyte
cells are sufficient for therapeutic cell
fusion in liver. Natural Medicine 10:
744-748, 2004 MSC

HGF

Furuyama K, et al. Continuous cell
supply from a Sox9-expressing progenitor
zone in adult liver, exocrine pancreas and
intestine. Nat Genet. 43: 34-41, 2011

lanus A, et al. In vivo derivation
of glucose-competent pancreaticendocrine
cells from bone marrow without cell fusion.
J Clin Invest 111: 843-50, 2003
MSC
Bell GlI, et al. Transplanted
human bone marrow progenitor subtypes
stimulate endogenous islet regeneration
and revascularization. Stem Cells Dev. 21:
97-109, 2011 MSC

B
Urban VS,
et al. Mesenchymal stem cells cooperate
with bone marrow cells in therapy of
diabetes. Stem Cells 26: 244-53, 2008
MSC

MSC
Rackham CL, et
al. Co-transplantation of mesenchymal
stem cells maintains islet organisation and
morphology in mice. Diabetologia. 54:

1127-35, 2011 MSC
Duprez
IR, et al. Preparatory studies of composite
mesenchymal stem cell islets for
application in intraportal islet

transplantation. Ups J Med Sci. 116: 8-17,
2011 MSC



MSC

ES

Tada M, et al.

Nuclear reprogramming of somatic cells by

in vitro hybridization with ES cells. Curr
Biol 11: 1553-8, 2001

Barrera-Escorcia E, et al. Clinical
evolution of diabetic rats after transplant
of electrofused pancreatic islet cells and
dermic cells. Biomed Pharmacother. 59:
275-82, 2005

in vitro MSC
MSC
MSC
in
Vivo MSC
MSC
-MSC

-MSC

-MSC

1. Kawakami Y, lwata H, Gu YJ, et al.
Successful subcutaneous pancreatic islet
transplantation using an angiogenic
growth factor-releasing device. Pancreas
23: 375-381, 2001.

2. Wang W, Gu YJ, Tabata Y, et al.:
Reversal of diabetes in mice by
xenotransplantation of a bioartificial
pancreas in a prevascularized
subcutaneous site. Transplantation 73:
122-9, 2003.

3. Wang W, Gu Y, Hori H, et al.
Subcutaneous transplantation of
macroencapsulated porcine pancreatic
endocrine cells normalizes hyperglycemia
in diabetic mice. Transplantation 76:
290-296, 2003.

4. Qi M, Gu Y, Sakata N, Kim D, Shirouzu
Y, Yamamoto C, Hiura A, Sumi S, Inoue K.
PVA hydrogel sheet macroencapsulation
for the bioartificial pancreas. Biomaterials.
25: 5885-5892, 2004.

MSC
MSC MSC
Lewis C57BL/6
12%FBS
DMEM/F12
Lewis
Sigma type XI, 120U/ml
0.5%
-EDTA
ECM2001
mm
MSC
20
35V 25u 350V

3.3mM  16.7mM  3.3mM

MSC



MSC
MSC

Pancreatic and

duodenal homeobox 1(Pdx-1) Neurogenin3
(Ngn3) Insulin-1 MSC
CD106(VCAM-1) Sca-1(Ly6a)
oct3/4
PCR
MSC
MSC
MSC
MSC
Ki67
RT-PCR
caspase3
MSC
PVA
PVA
24 PVA
EVOH
PVA
EVOH
3
6
bFGF EVOH
7
bFGF
MSC

MSC 10
20

MSC
MSC

caspase3

PVA

EVOH

bFGF
EVOH

von Willebrand

Sumi S, Yanai G, Qi M, Sakata N, Qi Z,
Yang KC, Shirouzu Y, Hiura A, Gu YJ,
Inoue K. Review: Macro-encapsulation of
islets in polyvinyl alcohol hydrogel. J. Med.
Biol. Eng., 34: 204-210, 2014.

Ohki R, Saito K, Chen Y, Kawase T,
Hiraoka N, Saigawa R, Minegishi M, Aita Y,
Yanai G, Shimizu H, Yachida S, Sakata N,
Doi R, Kosuge T, Shimada K, Tycko B,
Tsukada T, Kanai Y, Sumi S, Namiki H,
Taya Y, Shibata T, Nakagama H. PHLDAS3
is a novel tumor suppressor of pancreatic
neuroendocrine tumors. Proc Natl Acad Sci
U S A. 2014 Jun 10;111(23):E2404-13.

Yoshimatsu G, Sakata N, Tsuchiya H,
Ishida M, Motoi F, Egawa S, Sumi S, Goto
M, Unno M. Development of Polyvinyl
Alcohol Bioartificial Pancreas with Rat
Islets and Mesenchymal Stem Cells.
Transplantation Proceedings, 45:



1875-1880, 2013.

Yanai G, Hayashi T, Qi Z, Yang KC,
Shirouzu Y, Shimabukuro T, Hiura A,
Inoue K, Sumi S. Electrofusion of
mesenchymal stem cells and islet cells for
diabetes therapy: a rat model. PLoS One.

8: e64499. doi: 10.1371, 2013.

14 2015 3
19
14
2015 3 21
58
2015 5 23

Sumi S, Kawagoe M, AbeR, Yang K-C,
Yanai G, Shirouzu Y. Efficient and simple
method to prepare high quality cell spheres
—A novel culture surface with multiple
open holes. TERMIS-WC. Boston, MA,
USA. Sep. 10, 2015.

13
2014 3 4 6

Yanai G, Yang K-C, Shirouzu Y, Sumi S.
Electrofusion of Mesenchymal Stem Cells
and Islet Cells for Diabetic Therapy:
Details of Methodology. 3rd International
Symposium of Materials on Regenerative
Medicine. Aug. 26, 2014, Tao-Yuan,
Taiwan.

Sumi S, Yang K-C, Yanai G, Shirouzu Y.
A Novel Device for Efficient High Quality
Cell Sphere Formation. TERMIS-AP 2013
Annual Conference. Sep. 27, 2014, Daegu,
Korea

- 29
2014 10 4

PVA
145
2014 12 6
Sumi S, Qi Z, Yang KC, Sakata N, Qi1 M,
Shirouzu Y, Yanai G. Macro-encapsulated
Islets in Polyvinyl Alcohol Hydrogel.
TERMIS-AP 2013 Annual Conference.
Shanhai & Wuzhen, China, October 23-26,

2013.
Sumi S. Creation of pancreatic islets and
Bio-Artificial Pancreas. Joint Meeting of

the International Association of
Pancreatology and the Korean
Pancreatobiliary Association 2013.

Symposium V Peri-operative Care and
Pancreatic Insufficiency. Seoul, Korea,
September 6, 2013.

29

2013 11 1

70(3):
461-466, 2015.
- B
- B
p142-p145
2015
MOOK
DDS
p187-p191 ( ) 2013
O
METHOD OF CELL FUSION AND FUSION
CELLS

Sumi S, Hayashi T, Yanai G.
Kuraray Co., Ltd.

JP2013/007164

2013 12 5
JP2015/064792

2015 5 22
JP2015/000950

2015 02 25



2016-089367
2016 4 27

http://www._frontier _kyoto-u.ac.jp/ca03/
g_info.html

@
SUMI Shoichiro
80252906
@
(€))
SHIROUZU Yasumasa
20279186
C))

YANAI Goichi

KAWAGOI Masako



