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Speaker: Dr. Katsuhisa Matsuura, Tokyo Women’s Medical University 
Title: Development of cell sheet-based bioengineered human cardiac tissue 
using iPS cells for transplantation and tissue models 
 
 

BIOGRAPHY 
 

Katsuhisa Matsuura is Associate Professor of Institute of Advanced Biomedical Engineering and Science, 
and Department of Cardiology, Tokyo Women’s Medical University (TWMU), Tokyo, Japan. In 1999, he 
graduated from National Defense Medical College and started cardiology training in TWMU Hospital. In 
2006, he obtained his Ph.D. degree in TWMU. From 2009, he has developed the scalable bioreactor 
system for human iPS cell expansion and differentiation as a co-researcher in Funding Program for World-
Leading Innovative R&D on Science and Technology (FIRST Program), and currently he is developing 
bioengineered human cardiac tissue for transplant and tissue model by the integration of cell sheet 
technology and iPS cell technology. Further as a physician scientist, he has been a member of academic 
societies such as The Japanese Circulation Society, American Heart Association, and a councilor of The 
Japanese Heart Failure Society and The Japanese Society of Regenerative Medicine. 
 

 
ABSTRACT 
 

After the biotech medicine era, regenerative medicine is expected to be an advanced medicine that is 
capable of curing patients with difficult-to-treat diseases and physically impaired function. Our original 
scaffold-free cell sheet-based tissue engineering enables transplanted cells to be engrafted for a long 
time, which lead to the promotion of cardiac tissue repair by efficient delivery of some growth factors. On 
the other hand, because loss of cardiomyocytes is the principal reason for heart failure, replacement of 
lost myocardium with regenerated cardiac tissue is thought to be the most promising strategy as cardiac 
regenerative medicine. There are some issues for fabricating human three-dimensional cardiac tissue 
which can support heart contraction directly upon transplantation including efficient vascularization of 
tissue, and the production of enough amount and quality of human cardiovascular cells from pluripotent 
stem cells. Recently we have developed the original gradual lamination method by the repeated layering 
of cell sheets in the adequate time interval for tissue vascularization and the novel three-dimensional 
suspension culture system for high efficient cardiovascular differentiation of human iPS cells, and 
succeeded in fabricating thickened and intact human cardiac tissue. In this symposium, I will present our 
recent progress of our technologies and perspectives of human bioengineered cardiac tissue for 
transplantation and tissue models. 
 

  



France-Japan Symposium Regenerative Medicine & Innovative Therapies p. 3 

 
 
 
 
 
 
 
Speaker: Pr. Luc Douay, Inserm, APHP 
Title: Stem cell originated Red blood cell cultures: status quo and outlook 
 
 
BIOGRAPHY 
 

Luc Douay is Professor of hematology at Paris University Pierre et Marie Curie, head of the hematology 
laboratory department of Saint Antoine hospital, Paris, Director of Inserm research Unit “Proliferation and 
differentiation of stem cells-Application to Cell Therapy”, Scientific director of Paris French Blood Bank. 
Professeur Luc DOUAY has a long lasting international expertise in the field of hematopoietic Stem Cells 
(HSC) transplantation since 1978. 
His research activities deal for years on the biology of hematopoietic stem cell transplantation. Under his 
direction, the team is world pioneer and leader in the concept of cultured Red Blood Cells (cRBC) 
generated in vitro from stem cells for transfusion purpose. It has reported their large scale production by 
designing a protocol which permits the generation of fully functional mature RBC from HSC. It then 
developed GMP conditions for clinical grade production of cRBC for clinical study. It recently achieved a 
world premiere: the first injection into human of cRBC for studying their lifespan. It demonstrated that 
cRBCs behaved similarly to transfused native RBCs, therefore establishing the proof of principle for 
transfusion medicine .The team first reported the complete iPSC differentiation in vitro into functional 
enucleated RBC .In addition, the team has shown that only 3 IPS cell lines, cleverly chosen for their 
erythroid phenotype, would answer to more than 99% of transfusion situations (TMR, 2011) exhibiting 
the concept of universal blood source.  

 
ABSTRACT 
 

We will report the various obstacles cleared during the past decade with the view of generating red blood 
cells in vitro from various sources of stem cells, for transfusion purposes. We will also consider the next 
developments to be performed for achieving this goal. 
Starting from the natural source, the hematopoietic stem cells, the major advance resides in the 
establishment of the proof of principle for transfusion in human, by showing a normal life span of cultured 
Red blood cells compared to their native counterpart. The best available source of highly proliferative 
adult stem cells is cord blood, with the capacity of generating the equivalent of 100 units of packed RBC 
from one average unit. It is however a limited source in terms of hematopoietic stem cells and remains 
dependent on donations as observed from conventional blood supply. 
Critical advances have allowed the in vitro production of functional RBC from pluripotent human stem 
cells, embryonic and induced pluripotent stem cells, in the past 5 years. 
Because induced pluripotent stem cells (iPS) can proliferate indefinitely and be selected for a phenotype 
of interest, they appear the most favourable source of stem cells. Proof of concept of the generation of 
RBC from iPS has been made, but still needs to be optimized. We also discuss the key points that remain 
to be resolved to achieve an application for clinical transfusion. 
Several crucial points remain to be resolved notably to ensure the safety of iPS of clinical grade, the 
optimization of the erythrocyte differentiation and cellular amplification and finally the definition of GMP 
conditions for industrial production.  
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Speaker: Dr. Cécile Martinat, I-STEM, Inserm 
Title: Use of human embryonic stem cells for regenerative medicine 
 
 
BIOGRAPHY 
 

Cécile Martinat is a senior researcher recruited by Inserm in 2007. She has been working for more than 10 
years in the field of pluripotent stem cells, and has acquired a large expertise in the use of human 
pluripotent stem cells for pathological modeling of neurodegenerative disorders. She has been working 
since 2005 at I-STEM (INSERM/UEVE UMR 861) where she animated a group dedicated to the use of 
Human Embryonic Stem Cells and human induced pluripotent stem cells for modeling monogenetic 
diseases. In particular, the C.M. group recently demonstrated that human embryonic stem cells carrying 
the causal mutation for Myotonic Dystrophy Type 1 (DM1) can be used to identify new pathological 
mechanisms, especially implicated in the neuritogenesis and synaptogenesis (Denis et al., 2013; Marteyn 
et al., 2011) as well as drug screening (manuscript in preparation). In parallel to DM1, her group is also 
interested in the development of a new cellular model for spinal muscular atrophy using human-induced 
pluripotent stem cells both to unravel new physiopathological mechanisms and also therapeutic 
strategies based on drug screening.  

 
ABSTRACT 
 

The cell therapy as we develop in I-Stem aims to substitute perfectly homologous cells to those that are 
lost in patients due to a specific pathology. This is an important point to specify as other strategies for 
regenerative medicine are based on the transplantation of heterogeneous cell populations. Translation to 
the clinic of this type of approach requires that I-Stem implement very early in the research process 
standardized procedures and Quality controls of all stem cells based research work independently of the 
medical indication at which it is aimed. This applies very specifically to the development and validation of 
standardized and clinical-grade compatible protocols to “direct” human pluripotent stem cells towards a 
terminal differentiated fate of interest at the strict expense of other non-desired cell types. We 

successfully obtained results in this direction in two domains: the nervous system and the skin. 
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Speaker: Pr. Mari Dezawa, University of Tohoku 
Title: Discovery of Muse Cells shifts the Paradigm of Mesenchymal Stem Cells 
 
 
BIOGRAPHY 
 

Prof. Mari Dezawa graduated Chiba University School of Medicine in 1989, awarded the degree of MD. 
She worked as a resident in Department of Internal Medicine and Cardiology in Chiba University hospital 
for two years and then she got PhD degree in 1995. She became a research associate of Department of 
Anatomy in Chiba University Graduate School of Medicine where she started to clarify the mechanism of 
neural regeneration. She then moved to Department of Anatomy Yokohama City University as Assistant 
Professor in 2000 where she started to work with mesenchymal stem cells (MSCs). After moving to Kyoto 
University Graduate School of Medicine as Associate Professor in 2003, she discovered methods to induce 
neurons and skeletal muscle cells from human MSCs (J. Clin. Invest, 2004; Science, 2005). 
In 2008, she became Professor and Chair of Department of Stem Cell Biology and Histology and 
Department of Anatomy and Anthropology in Tohoku University Graduate School of Medicine. Recently, 
she discovered a novel type of intrinsic human pluripotent stem cells which are named Muse cells that 
reside in normal adult mesenchymal tissues (PNAS, 2010, 2011). 

 
ABSTRACT 
 

Pluripotent stem cells are able to generate all cell types, and are thus considered useful for regenerative 
medicine in various disease conditions. The well-known pluripotent stem cells, ES and iPS cells, however, 
carry a risk of tumorigenicity. In contrast, adult stem cells are natural cells that do not exhibit tumorigenic 
proliferation. Adult stem cells, however, typically generate the cell types of the tissue in which they 
reside, and thus their differentiation capability is considered limited. A pluripotent stem cell without the 
risk of tumorigenicity would be ideal for regenerative medicine. We discovered non-tumorigenic 
pluripotent stem cells, Multilineage differentiating Stress Enduring (Muse) cells, that reside in the bone 
marrow, adipose tissue, and dermis, as well as in the connective tissue of nearly every organ. Muse cells 
correspond to ~0.03% of bone marrow-mononucleated cells and to several percentages of commercially 
available cultured mesenchymal cells such as fibroblasts. Muse cells are stress-tolerant, express 
pluripotent stem cell markers despite low telomerase activity, and are able to self-renew and generate 
cells of all three germ layers from a single cell. These cells can be identified and collected as cells positive 
for both mesenchymal (CD105) and human ES cell (SSEA-3) markers. A unique and highly useful feature of 
Muse cells is their specific ability to detect damage signals, which allows them to migrate toward and 
home into damaged tissues when infused into the peripheral blood stream where they can spontaneously 
differentiate into cells compatible with the homed-into tissue. These activities of Muse cells were 
confirmed in models of fulminant hepatitis, spinal cord injury, muscle degeneration, and skin injury. The 
tissue repair effects of Muse cells are not recognized in remainder of mesenchymal cells, namely non-
Muse cells. The discovery of Muse cells addresses a longtime question regarding the mechanism of 
spontaneous recovery in the living body. Muse cells are distributed from the bone marrow to the 
connective tissue of every organ via the peripheral blood where they contribute to maintaining tissue 
homeostasis in each region. These cells are highly feasible for clinical therapy because they are non-
tumorigenic, and are already components of the human bone marrow. The future of regenerative 
medicine will depend on the full utilization of the 'laws of nature', taking advantage of the internal 
regenerative potential already possessed by the living body. 
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Speaker: Pr. Louis Casteilla, Paul Sabatier University, INRA 
Title: Fat and bone marrow as a physiological and therapeutical reservoir of 
mesenchymal stroma/stem cells 
 
 
BIOGRAPHY 
 

Louis Casteilla is Professor in Tissue and Cell Physiology at Toulouse III’s University (Université Paul 
Sabatier) in France. After an initial and double background (animal physiology and agronomy) and since 
his PhD, he have always worked on topics related to the development of adipose tissue. His work has 
always focused on the plasticity of adipose tissue, which is also the title of the team that he lead from his 
hiring. He was the first with his team to demonstrate the great angiogenic properties of adipose derived 
stem cells, to patent it and to set-up the first international clinical trial in the world after setting-up a GMP 
protocol to produce the cells. This trial is now finished and submitted. He was also the first to 
demonstrate that ASC inhibit lymphocyte mixed reactivity. In an European consortium (ADIPOA), he 
gathered pre-clinical data and set-up a clinical trial to investigate the benefit of autologous ASC to 
modulate inflammation associated with osteoarthritis. Finally, he recently demonstrates that ASC could 
egress from adipose tissue to home inside lymph nodes and participate to the stroma remodelling 
occurring after immunisation. Most of these discoveries are now patented. From 2011, he participates in 
the building of a new centre on regenerative medicine based on the uses of Mesenchymal stroma/stem 
cells in close partnership with the different partners of Avisean (French consortium of academic agencies 
of science) EFS. 
 

ABSTRACT 
 

Mesenchymal Stem Cells (MSC) are adult stem cells from the stromal/supportive compartment, and 
depending on the tissues, they can also belong to the functional compartment. These cells are 
mutlipotent, supportive of stem cell functions and display strikingly immunosuppressive properties. The 
most commonly studied MSC are those from bone marrow. However, for the past few years, a growing 
number of published studies have demonstrated the considerable value of adipose tissue in this area. It 
appears that this tissue, which is very abundant and easy to sample in adults, contains several populations 
of immature cells, including mesenchymal cells called ASC’s, or adipose-derived stroma/stem cells. These 
cells present strong functional analogies with medullary MSC’s, but nevertheless appear distinct. The 
abundance of these cells, in adipose tissue, is considerable and raises the question of the new potential 
role of certain adipose tissues as a physiological and therapeutical reservoir for the body’s regenerative 
cells. They are investigated at clinical level. In this area, we have played a pioneering role, which has been 
acknowledged on the international level. To improve the translational research in France, a national 
network named ECellFrance was built to gather all the expertise to efficiently translate any results on MSC 
from the bench side to the bed site. 
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Speaker: Pr. Masato Sato, Tokai University 
Title: Cell sheet technology for articular cartilage repair and regeneration 
 
 
BIOGRAPHY 
 

Masato Sato is Professor of Orthopaedic Surgery at Tokai University School of Medicine, Isehara, Japan, 
and the Director of the Cell Processing Center and Research Resources Bank at Tokai University Hospital. 
He has conducted clinical studies regarding the curative effects of the prostaglandin formulation in 
patients with spinal stenosis and arteriosclerosis obliterans, Percutaneous Laser Disc Decompression 
(PLDD), and cartilage evaluation using Laser induced Photoacoustic Method (LIPA). Currently, he is 
engaged in clinical studies on cell sheet for joint repair, and successfully implanted autologous layered 
chondrocyte sheet to 8 patients having Osteoarthritis. They are all getting better. Further, as an 
Orthopaedic specialist, he has been a member of academic societies such as The Japanese Orthopaedic 
Association, Japan College of Rheumatology, and The Japanese Society for Spine Surgery and Related 
Research. To elaborate further, during 2009 to 2014, he has successfully obtained special research grants 
of more than 500 million yen for clinical studies on cell sheet for joint repair from the Ministry of Health, 
Labor and Welfare Science Research Fund, etc. In addition, he has made about 10 domestic and 
international patent applications for his inventions.  

 
ABSTRACT 
 

Cartilage damage is typically treated by cell transplantation, mosaicplasty or microfracture. Recent 
advances in tissue engineering have prompted research on techniques to repair articular cartilage damage 
using a variety of transplanted cells. The authors studied the repair and regeneration of cartilage damage 
using layered chondrocyte sheets prepared on a temperature-responsive culture dish. We previously 
reported achieving robust tissue repair when covering only the surface layer of partial-thickness defects 
with layered chondrocyte sheets in domestic rabbits, and also reported good safranin-O staining and 
integration with surrounding tissue was noted in a minipig model of full-thickness cartilaginous defects in 
the knee joints. We confirmed the safety and efficacy of these chondrocyte sheets, and then we 
submitted a report to the Ministry of Health, Labour and Welfare in Japan. The Ministry gave us approval 
to perform a clinical study of joint repair using these cell sheets. We have implanted these cell sheets to 
treat patients at the Tokai University Hospital. Eleven patients have enrolled in this study, and we 
performed implantation of autologous cell sheets into 8 of these 11 patients. In this clinical study, after 1 
year, we conducted a second follow-up examination and evaluated the properties of the newly 
regenerated cartilage using a photoacoustic method to measure viscoelasity and a biopsy to assess 
histology. Everything has worked so far. 
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Speaker: Pr. Mohamad Mohty, University-Hospital and Research Center Saint-
Antoine, Inserm 
Title: Allogeneic Stem Cell Transplantation for Hematological malignancies: 
historical landmarks and perspectives 
 
 
BIOGRAPHY 
 

Mohamad Mohty is Professor of Hematology and head of the Hematology and cellular therapy 
Department at the Saint-Antoine Hospital and University Pierre & Marie Curie (Paris, France). Professor 
Mohty obtained his medical degree from the University of Montpellier, France, and his PhD from the 
University of Marseille, France. Before moving to Paris, he was head of the Transplant Program at the 
University-Hospital of Nantes, France. He also undertook post-doctoral work at the Hematology 
Department, Imperial College, Hammersmith Hospital, London, UK. Professor Mohty’s is also currently 
head of a translational research team (INSERM team N°7) at the Saint-Antoine Research centre in Paris 
and his research is focused on the pathophysiology and immunobiology of normal and pathological 
antigen-presenting cells, especially the impact of novel immunomodulatory agents such as proteasome 
inhibiors, IMiDs and hypomethylating agents. He has a special clinical focus on the development of 
reduced-toxicity conditioning regimens, immunotherapy and different aspects of therapy of multiple 
myeloma. 
Professor Mohty is currently president of the European Society for Blood and Marrow Transplantation 
(EBMT). He serves on the board of the EBMT, and the “Intergroupe Francophone du Myelome” (IFM). He 
is a member of the American Society of Hematology, American Society for Clinical Oncology, American 
Society for Blood and Marrow Transplantation, European Hematology Association, International Society 
for Experimental Hematology, and EBMT. 
Professor Mohty has published more than 250 peer-reviewed articles in the field of stem cell 
transplantation, leukemia and myeloma, in different hematology and immunology journals. He also serves 
as Editor-in-Chief of the journal Bone Marrow Transplantation, as Associate Editor for Leukemia, European 
Journal of Haematology and Blood Cancer Journal, as member of the editorial board of Haematologica, 
and as a regular reviewer in different immunology, hematology, and cancer journals such as Blood and 
The Lancet. 

 
ABSTRACT 
 

In the last decade, the use of allogeneic stem cell transplantation (allo-SCT) in haematological 
malignancies has rapidly grown mainly due to the introduction of the so-called reduced intensity or 
reduced toxicity conditioning (RIC) regimens. Indeed, allo-SCT remains the only curative treatment 
approach for many malignant and non-malignant hematologic diseases. In malignant diseases, the aim is 
of the procedure is to harness the immune graft-versus-tumor (GVT) effect while attempting to control or 
overcome toxicity. The work of different pioneering groups rapidly proved that this approach is feasible in 
several disease settings or patients’ categories, and had the added benefit of expanding the transplant 
option to patients who were ineligible thus far. At present, despite several limitations (especially graft-vs.-
host disease or GVHD), the use of allo-SCT appears to be on the cutting-edge. The complexity of the 
procedure is being progressively deciphered and the optimism to regard allo-SCT as a potential and 
promising treatment modality for many high risk patients remains very high among investigators, 
warranting continuous and renewed clinical and therapeutic research in this area. The aim of this lecture 
is to summarize some historical landmarks in the development of allo-SCT over the last 40 years, and to 

discuss some future perspectives. 
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Speaker: Dr. Nobuo Kanai, Tokyo Women’s Medical University 
Title: Developing cell sheets therapies for esophageal regenerative medicine 
 
 
 BIOGRAPHY 
 

Nobuo Kanai obtained medical degree from Tokushima University (Tokushima, Japan) in 1997.  He 
completed a residency in Surgery and obtained his PhD degree from Tokyo Women’s Medical University 
(Tokyo, Japan).  He is an Assistant Professor of Tokyo Women’s Medical University.  He was originally 
trained with a background in surgical doctor, but over past 6 years, his research interests have been 
focused on the regeneration of gastroenterology using cell sheets.  He is a member of American Society 
for Gastrointestinal Endoscopy, Japanese Society of Gastroenterology and Society of Regenerative 
Medicine.  

 
ABSTRACT 
 

A sever stricture is one of the major problems after extensive endoscopic submucosal dissection (ESD) for 
superficial esophageal carcinoma and adenocarcinoma.  However, no effective preventive procedure for 
this complication has been established.  We have developed cell sheets technology for solving this 
complication.  Our regenerative medicine and tissue engineering approaches have attempted to prevent 
postoperative stricture by structurally and functionally reconstructing normal tissues through the 
promotion of early reepithelialization after endoscopic large size mucosal resection.  Our group previously 
reported a method of regenerative therapy involving the transplantation of fabricated autologous oral 
mucosal epithelial cell sheets in a large animal and demonstrated its human clinical application, and we 
also show recent our challengers for innovation of cell sheet engineering in the field of gastroenterology. 
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Speaker: Dr. Patrick Mehlen, Cancer Research center of Lyon, CNRS 
Title: The dependence receptor notion: when cell death meets stemness 
 
 
BIOGRAPHY 
 

Dr. Patrick Mehlen is director of the “Laboratoire d’Excellence DEVweCAN, deputy-director of the 
Research Cancer Center of Lyon and co-director of the institute of Clinical Science in the comprehensive 
cancer center Centre Léon Bérard in Lyon. Dr. Mehlen has pioneered a cell biology paradigm called 
dependence receptor notion and has described the importance of this paradigm in the regulation of 
tumor progression. He has published over 120 peer-reviewed scientific publication and has received 
several awards included the silver medal from CNRS, the Pius XI Gold Medal from Pontificia Academia 
Scientiarum City of Vatican or the Prix Bettencourt-Schueller pour les Sciences du Vivant. Dr. Mehlen has 
been elected EMBO member in 2006 and is adjunct professor at the Buck Institute for Age Research, CA, 
USA. Dr. Mehlen is co-founder of Netris Pharma, a SME dedicated to the development of targeted 
therapies against cancer based on the dependence receptor notion. He has been elected as a member of 
the French Academy of Sciences in 2013.  

 
ABSTRACT 
 

A few years ago, an original concept of cell biology was proposed: whereas the classic dogma postulates 
that transmembrane receptors are inactive unless bound by their specific ligand, it was suggested that 
some receptors may be active not only in the presence of their ligand, but also in their absence. In this 
latter case, the signaling downstream of these unbound receptors leads to apoptosis. These receptors 
were consequently named “dependence receptors”, as their cell expression renders the cell’s survival 
dependent on the presence in the cell environment of its respective ligand. This dual function is 
hypothesized to lead these receptors to have key roles both during embryonic development and in the 
regulation of tumorigenesis. 
In the context of cancer, the hypothesis is that these receptors are tumor suppressors that would limit 
tumor progression by inducing apoptosis of tumor cells outside of settings of ligand 
accessibility/availability. This was recently formally demonstrated for the prototypical dependence 
receptors that bind netrin-1 –i.e., DCC and UNC5H-. Because expression of DCC and UNC5H is a constraint 
for tumor progression, their expression is often lost in many aggressive cancers. However, a loss of 
dependence receptors is not always the selective advantage used by tumor cells to escape this survival 
dependence on the presence of the ligand. Indeed, it was showed that in many cancers such as metastatic 
breast cancer, lung cancer or neuroblastoma, tumor cells acquire the preferred autocrine expression of 
netrin-1. This selective advantage for the tumor is much more appealing in terms of therapeutic strategy. 
Indeed, the titration of the ligand by a molecule that interferes on the interaction between a dependence 
receptor and its ligand should lead to tumor cell death. Along this line, it was shown that titration of 
netrin-1 by a drug candidate allows tumor cell death in vitro and triggers regression of tumors and 
metastases in mice. Of interest, this gain of ligand is probably not limited to netrin-1 but may possibly be 
extended to the other ligands of other dependence receptors. Thus, drugs based on the interference on 
the interaction between dependence receptors and their ligands are under development. The first human 
trial (Phase I) using an agent interfering between netrin-1 and its receptors should begin in mid-2015. 
Thus, from a basic cell biology concept, our laboratory may, within the next few years, provide new tools 
to fight against cancer. We will here present novel data showing the implication of the dependence 
receptor paradigm in both reprogramming and cancer stem cells. 
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Speaker: Pr. Teruo Okano, Tokyo Women’s Medical University 
Title: Cancer cell sheets for tumor-bearing animal model  
 
 
BIOGRAPHY 
 
Teruo Okano is currently the Professor at Tokyo Women’s Medical University (TWMU) in Tokyo, Japan.  
He received his Ph.D. from Waseda University in 1979.  After several years as an Assistant Professor at 
TWMU, he joined the University of Utah (1984-1988) and later is an Adjunct Professor in the Department 
of Pharmaceutics since 1994. He returned to TWMU in 1988 as an Associate Professor and became a Full 
Professor in 1994.  He then became the Director of the Institute of Biomedical Engineering in 1999 and 
initiated the present institute, Advanced Biomedical Engineering and Science (ABMES), in 2001.  He was 
the Vice President of TWMU and the Director of ABMES up to March, 2014. 
He developed temperature-responsive polymeric surfaces for harvesting cultured two-dimensional cell 
layers. Based on this technology, he has proposed a new concept of “Cell Sheet Engineering” which 
introduces an alternate path for tissue and organ regeneration. 
He received numerous awards including the Clemson Award for Basic Research (1997) given by the 
Society for Biomaterials (U.S.A.) and Emperor’s Medal with Purple Ribbon (National Meritorious 
Achievement Award) (2009) from His Majesty of the Emperor of Japan. 

 
ABSTRACT 
 
In the development and discovery of anticancer drugs, most drug candidates disrupt their development in 
human clinical study even though they exhibit drastic response to animal tumors in preclinical stage.  In 
general preclinical study, ectopic immunodeficient tumor-bearing mice are frequently used to evaluate 
the characteristics of the screened drug candidates (e.g., tumor growth inhibition and pharmacokinetics).  
According to recent studies, these tumor models in preclinical studies seem to display different functions, 
physiology, structure, and pharmaceutical responses from those of orthotopic tumors, resulting in poor 
efficacy predictions for many drug candidates in clinical studies.  Therefore, immunocompetent 
orthotopic tumor-bearing mice are desirable for predicting adequate anticancer activity against clinical 
human tumors.  Currently, tumor-bearing mice models are fabricated by the injection of enzymatically 
dissociated cells or tumor crops on subcutis tissues.  However, enzymatically treated cells show relatively 
low engraftment efficiency due to loss of their extracellular matrix, which make us difficult to control the 
size and location of the generated tumor.  Our proprietary cell-sheet technology enables high efficient 
and orthotopic transplantation on various living tissues, and we have already succeeded to repair various 
diseased and defect tissues in regenerative medicine field.  Therefore, cell-sheet may be a promising 
technology to fabricate orthotopic tumor-bearing mice.  In this symposium, I propose a new technique to 
construct tumor-bearing mice via cancerous cell-sheet transplantation and discuss their feasibility in 
anticancer drug efficacy test. 
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Speaker: Ung-il Chung/Yuichi Tei, University of Tokyo 
Title: Skeletal regeneration through integration of biomaterials and 
signaling factors 
 
 
BIOGRAPHY 
 

Dr. Chung graduated from University of Tokyo School of Medicine to obtain MD in 1989.  After working as 
a Resident and Clinical Fellow in Internal Medicine at University of Tokyo Hospital, he entered and 
graduated from University of Tokyo Graduate School of Medicine to obtain PhD in 1997. During the period 
at graduate school, he joined as a Research Fellow Endocrine Unit at Massachusetts General Hospital & 
Harvard Medical School, Boston, MA in 1995.  In 1998, he was appointed Instructor in Medicine, Harvard 
Medical School, and then in 2001 Assistant Professor of Medicine.  In 2002, he came back to his alma 
mater, worked at Graduate Schools of Medicine and Engineering.  Since 2007, he is holding his current 
position. His research area is skeletal biology, skeletal regenerative medicine, and biomaterials.  As a 
physician scientist, he attempts to create high-performance biomaterials by integration of materials 
science and life science.  

 
ABSTRACT 
 

Irreversible damages of skeletal tissues including bone and cartilage have become socioeconomically 
significant problems, and tissue engineering attracts a great deal of attentions.  Structural biomaterials 
are required for skeletal reconstruction. Although there are several different scaffolds available for 
skeletal reconstruction, their use is limited, because clinicians are not satisfied with their performance.  To 
solve this problem, we have been focusing on shape compatibility of the scaffolds and integration with 
bioactive factors. We have controlled 3D shape of biomaterials including calcium phosphate and titanium 
on a millimeter to micrometer scale and thereby achieved better performance for artificial bones.  We 
have also developed high-strength hydrogels with extremely homogeneous network structure by 
designing nanometer-scale macromer shape of polymers for reconstruction of soft tissues including 
cartilage and intervertebral disc. To further enhance the performance of these biomaterials, we have 
combined such biomaterials with bioactive factors inducing skeletal regeneration.  The combination has 
significantly accelerated healing, shortening the period for treatment. Precise control of 3D biomaterials 
shape on various scales and combination with bioactive factors helped enhance the performance of 
biomaterials, likely providing appropriate treatment for a large number of patients with skeletal defects. 
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Speaker: Pr. Sylviane Muller, CNRS, Molecular & cellular Biology Institute 
Title: Chaperone-mediated autophagy as a target of therapeutic P140/lupuzor 
peptide used in lupus 
 
 
BIOGRAPHY 
 

Sylviane Muller is a distinguished class research director in the French Centre National de la Recherche 
Scientifique (CNRS) and Professor at the Institute of Advanced Studies of the Strasbourg University, in 
charge of the chair Therapeutic immunology. She is deputy director of the CNRS Molecular and cellular 
biology Institute (IBMC) in Strasbourg (France), Chair and Director of the CNRS Unit entitled 
Immunopathology and therapeutic chemistry linked to the Strasbourg University, and Head and 
coordinator of the Drug discovery Center for cancer and inflammation Medalis awarded 'Laboratory of 
Excellence’. She defended a doctoral degree in Molecular Biology in 1978 and a thesis in Science in 1984 
in Strasbourg. She was a post-doctoral fellow at the Max-Planck Institute for Immunobiology in Freiburg 
(Germany). She is the co-author of 247 publications in peer-reviewed journals, 91 review articles and 
chapters, and 1 book (Elsevier). Her scientific activity has led to ~30 patents (most are licenced). She is the 
co-founder of two companies, namely NeoMPS (1986) and ImmuPharma (2000). She is a member of the 
editorial board of several scientific journals and of international scientific Societies. She gave numerous 
lectures in Europe and the US, and participated to many international meetings as an invited speaker. She 
co-organized six international congresses in the field of autoimmunity and lupus. She received the Apollo-
B award from Roche (2007), an International award of excellence attributed by The Endocrine Society and 
Pfizer, Inc. San Diego (2009), and the CNRS Silver Medal (2009). 

 
ABSTRACT 
 

In the pipeline of molecules with a potential for treating lupus patients, the P140 peptide holds a lot of 
promise. This 21-mer linear peptide (sequence 131-151) derived from the spliceosomal U1-70K 
ribonucleoprotein contains a phosphoSer at position 140. In agreement with data generated in MRL/lpr 
lupus-prone mice in which the preclinical studies were conducted, Lupuzor was safe and met its primary 
efficacy end points in lupus patients enrolled in a multicenter, randomized, placebo-controlled phase IIb 
study. P140 peptide behaves as an immunomodulator and not as an immunosuppressant. Its mechanism 
of action involves autophagy processes. In a lupus context in which macroautophagy is affected, P140 
readily binds HSPA8/HSC70 chaperone proteins and reduces autophagic flux in MRL/lpr B cells. We 
recently showed that a selective form of autophagy, chaperone-mediated autophagy, is a key target of 
P140. By interfering with this particular pathway, P140 peptide may affect the endogenous (auto)antigen 
processing and the peptide loading to MHCII molecules, and as a consequence, induces a lower activation 
of autoreactive T and B cells, and a reduction of autoantibodies secreted by plasma cells. These results 
shed light on mechanisms by which P140 can modulate lupus disease that affect more than 5 million 
individuals in the world. 
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Speaker: Dr. Motohiro HAYASHI, Tokyo Women’s Medical University 
Title: Current Topics in Gamma Knife surgery for intractable cerebral disease: 
Concept of “Microsurgical resection” for skull base tumors and 
“Neuromodulative regeneration” for functional disorders 
 
 
BIOGRAPHY 
 

Director of Gamma Knife (GK) Unit, Associate professor of Neurosurgical department and Faculty of 
Advanced Technosurgery, Tokyo Women’s Medical University (TWMU). Visiting associate professor of 
Radiation Oncology, Gunma University. Board & next congress chairman of International Stereotactic 
Radiosurgery Society (ISRS). Vice president of Radiosurgery committee, World Federation of Neurosurgical 
Society (WFNS). In 1991, Motohiro HAYASHI graduated from Gunma University, and started neurosurgical 
traineeship in TWMU. In 1998, he was registered as member of Japanese Neurological Surgery Society, 
and obtained DMSc in TWMU. In 1999, he started traineeship in service de Neurochirurgie, CHU, Hopital 
de la Timone, Marseille, France (Pr.Jean REGIS). In 2000, he obtained “diplome d’AFSA de Neurochirurgie” 
and worked as French Neurosurgeon with 1014 cases who were required GK surgery. In 2001, he came 
back to TWMU, and works GK unit as a director. He experienced 7900 cases with GK and hosted 33 
training courses, and his subspecialty is the treatment and clinical research for functional disorders, skull 
base tumors, and vascular malformation. He published 191 articles and books, and had 301 lecture 

presentations concerning GK. 
 
ABSTRACT 
 

Main topics in Gamma Knife surgery (GKS) is for the skull base tumors like as “Image guided microsurgical 
resection”. Currently, we developed the special sequence of MRI dedicated to the “cavernous sinus 
tumors (CST)” which is the most difficult access in microneurosurgery. And another new topics in GKS is 
for the functional disorders, in particularly “intractable pain (IP)”. The clinical results are preferable and 
acceptable to be evaluated like as “neuromodulative regeneration”. In this time, we would like to 
demonstrate how to make dose planning for CST and present current activity and technics for IP without 
preventing to be worse the underlining function. 
For CST, we registered 120 patients (pituitary adenomas: 89, meningiomas: 19, cavernous angiomas: 6, 
abducens nerve schwannomas: 4, and oculomotor nerve schwannomas: 2). We preferred to use 
gadolinium enhanced 3D heavily T2 WI for MR imaging sequence, which enabled clear visualization of 
the intra CS structures. For IP, 130 patients with essential Trigeminal Neuralgia (TGN), 21 patients with 
Cancer pain (CP), 24 patients with Thalamic Pain Syndrome (TPS), were registered in our retrospective 
study. The control rate of CST was 97.5% (pituitary adenomas: 97%, meningiomas: 100%, cavernous 
angiomas:100%, schwannomas:100%), and complication of cranial nerve was seen in 5%, but most of 
them (83%) were transient. For IP, 98% of the patients with TGN experienced initial electric discharge 
free (median:3 weeks), 90.5% of the patients with CP and 71% of the patients with TPS experienced 
significant pain reduction without significant complication excluding 24% of facial numbness in TGN.  
GKS might have two opposite potential role, “microsurgical resection” for neoplasms and 
“neuromodulative regeneration” for normal cerebral tissue with malfunction. Both efficacy has been 
adopted for all patients who were required to be cure. 
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Speaker: Pr. Paul-Henri Romeo, CEA 
Title: Ultra-high dose-rate FLASH radiotherapy allows dose escalation that cures 
leukemia without hematological toxicity 
 
 
BIOGRAPHY 
 

Paul-Henri Romeo studied biology and biochemistry in Creteil (Université Paris 12), and obtained his PhD 
in 1980. He then performed a 2 years post-doc at NIH (Bethesda, in Zasloff’s lab) and became “chargé de 
recherché” at Inserm in 1984. Today, he is a Director of Research at Inserm. He is at the head of the 
Institute of Cellular and Molecular Radiobiology and Director of Inserm Research Unit “Genomic stability, 
stem cells and radiation. His research activities deal for years on the biology of the transcriptional 
regulation of hematopoietic stem cells, erythropoiesis and leukemia. His team is world pioneer in the 
characterization of the GATA family of transcription factors in adult hematopoiesis and on the role of TAL1 
in human T-ALL. More recently, Dr. Paul-Henri Romeo’s team has focused its research on the effect of 
high and low doses of irradiation on normal hematopoiesis and on leukemia. His team has shown that low 
doses of irradiation can have very long term effects on hematopoietic stem cells. In collaboration with the 
Curie Institute and the Lausanne Hospital, he has developed a completely new device that allows total 
body irradiation at very high doses (>20Gy for mice) that can cure mouse models of leukemia without any 

aplasia.  
 
ABSTRACT 
 

Radiotherapy efficiency is limited by adverse effects on normal tissues. In mice, total body irradiation (TBI) 
at high doses (> 10 Gray (Gy)) delivered at a conventional dose-rate (0.04 Gy.s-1, CDR) results in lethal 
aplasia pinpointing hematopoiesis as a model system to study differential effects of doses and dose-rates 
of radiation on hematopoiesis and leukemia development. Here, we used an experimental linear electron 
accelerator that can deliver high doses of radiation in less than 500 ms by increasing the dose-rate above 
50 Gy.s-1 (FLASH). More than 70% of TBI-FLASH treated mice showed long-term survival without 
hematological disorders at doses up to 20 Gy whereas all TBI-CDR treated animals died at 10-12 Gy. 
Hematopoietic stem and progenitor cells (HSPCs) from TBI-FLASH treated mice showed an increased 
clonogenic potential whereas purified HSPCs FLASH- or CDR-irradiated ex vivo display similar 
radiosensitivities indicating that the effect of TBI-FLASH on HSPCs is not cell-autonomous. Compared to 8 
Gy TBI-CDR, 16 Gy TBI-FLASH paradoxically elicited a faster recovery of hematopoietic stem cells (HSCs) 
and a decreased number of 53BP1 and H2AX foci in irradiated HSCs. Six months after TBI, three-fold fewer 
HSPCs with chromosomal aberrations were found in FLASH-irradiated mice and primary or competitive 
transplantations showed that HSCs from 16 Gy TBI-FLASH treated mice could reconstitute hematopoiesis, 
without any hematological disease, as efficiently as HSCs from 8 Gy TBI-CDR treated mice. Complete 
remission of an aggressive murine myeloid leukemia was observed in more than 60% of mice irradiated 
with a single 16 Gy TBI-FLASH whereas 8 Gy TBI-CDR had no effect on leukemic progression. Finally, 
propagation of human primary leukemia in secondary recipient mice was dramatically delayed after 16 Gy 
TBI-FLASH of infiltrated primary mice. These combined results show that modulation of the irradiation 
dose-rate can allow high dose escalation for the impairment of leukemia while preserving hematopoiesis.  

 


