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How to deliver safe and effective stem cell
therapy to many patients at affordable cost
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Key Targets

« Large-scale production of high-quality stem cells (e.qg.
human pluripotent stem cells)

 Robust and reliable production of high-quality
differentiated cells for cell transplantation therapy

« All steps and procedures at lower cost with reliable quality
control



Our Academla-mdustry collaboration in Japan (2011-2014)
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Multidisciplinary Research of Human
Pluripotent Stem Cells

1. Novel 3D culture system for large-scale
production of human pluripotent stem cells

2. Cytokine-free and xeno-free chemical
iInduction of cardiomyocyte differentiation



Development of large-scale culture and quality control
system for human pluripotent stem cell lines
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Otsuji et al. Stem Cell Reports (April 2014)
From conventional adherent 2D culture to 3D sphere culture

for large-scale production of human pluripotent stem cells
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http://www.reprocell.com/wp-content/uploads/resources/ReproFF2/Sphere/day5.jpg�

Detailed morphological study of the hPSC spheres

with electron microscopy by Heuser Lab shows ~ °tsuietal:

Stem Cell Reports

homogenious undifferentiated cell population /i 12014)

TEM by Dr. Yoshimura (Heuser Lab)




Otsuji et al. Stem Cell Reports (April 2014)
Expansion rate of hPSCs in the sphere culture with

passaging every 5 days (unpublished data)
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Maintenance of pluripotency & normal karyotype in sphere culture of hPSCs
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Current 3D culture system needs stirring
[agitation devices that may cause cell
File:Agitated vesselsvg  damages by stronger than adequate
| shear stress for keeping suspension

Process engineering of human pluripotent stem cells

o for clinical application.
Cooling Jacket  \1argarida Serra, Catarina Brito, and Paula M. Alves.
Trends in Biotechnology 2012
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Figure I. Schematic diagrams of bioreactor systems
for stem cell culture: (a) micro-bioreactor, (b) slowly
turning lateral vessels and (c) stirred-tank bioreactors.
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Inhibition of sphere sedimentation by polymer:
Gellan Gum enables very simple 3D culture system
at low concentration
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Otsuji et al. Stem Cell Reports (April 2014)



Gellan Gum Polymer inhibits sedimentation of cell
spheres without gel formation or viscosity increase

Otsuji et al. Stem Cell Reports (April 2014)



Bag culture of hESCs (KhES-1 line)  Otsujietal.
using 200ml gas-permeable bag

Stem Cell Reports (April 2014)
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Multidisciplinary Research of Human
Pluripotent Stem Cells

1. Novel 3D culture system for large-scale
production of human pluripotent stem cells

2. Cytokine-free and xeno-free chemical
iInduction of cardiomyocyte differentiation
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Human ES/IPS Cell Lines
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http://matome.naver.jp/odai/2129004588159841501/2129005944560226103�

Cell-based chemical library screening using ES cells
Nakatsuji Lab and Uesugi Lab
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We discovered a novel small molecules KY02111
that promotes cardiac differentiation efficiently



KY02111 is a novel type WNT inhibitor

acting downstream of GSK3f3 and APC
Topflash SW480 (with APC mutation)
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Efficient and Robust Cardiac Differentiation
under cytokine- and xeno-free condition

Efficiency of cardiac differentiation
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Characterization of KY02111-induced cardiac cells

Cardiac gene expression
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Cellular structures of hPSC-derived cardiomyocytes
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v" Organized sarcomere structure
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HERG channel QT prolongation test
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KY02111 promotes electrophysiological maturation




Serum-, cyotokine- and xeno-free cardiac differentiation method
of hES/IPS cells using chemical compounds including KY02111

Minami et al. Cell Reports 2012
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