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It is my great pleasure that the progress meeting will be held in accordance with the past achievements following the success of the last year’s Kick-off meeting in Vienna.
     JSPS’s Core-to-Core Program, under which this seminar is being co-hosted, is the flagship within JSPS’s menu of international collaborative activities. The program was launched seven years ago for the purpose of developing multilateral research networks in cutting-edge fields. These networks also function to foster young researchers through participation in the core research institutions in Japan and scientifically advanced counterpart countries.　 
     The application selection ratio under this program is very competitive. Amidst this extremely competitive program environment, the project “Construction of cardiac tissue using integrated gene, cell, and tissue engineering technology and its application for the treatment of cardiac failure,” coordinated by Prof. Yoshiki Sawa, was selected based on a high evaluation of its scientific value. JSPS has supported this project from April 2009. Exercising outstanding leadership and organizing skills, Prof. Sawa has actively promoted international research activities with many countries including Germany and Finland.
     I hope the great success of the meeting and I look forward to it promoting new dimensions of research collaboration and exchange among the participants.  Also I wish to see vibrant ties formed among young researchers, upon whose shoulders will rest the next generation of scientific advances. 
Takayuki Kato
Head, Research Cooperation Division II
International Program Department
Japan Society for the Promotion of Science
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Greeting from Japanese coordinator
Dear Colleagues,

     It is my great pleasure to invite you to the Progress meeting of our international consortium for cardiac tissue engineering supported by JSPS’s Core-to-Core Program, Rebirth program of Deutsche Forschungsgemeinschaft (DFG), and Bilateral program of Academy of Finland (AF). 

     Following to the kick-off meeting in Vienna, at this meeting, I would like to exchange most recent results of our research and also clinical translational works on cardiovascular tissue engineering, and make fruitful discussion for the further development of new technologies and methods that open the doors for completely new possibilities of patient-specific treatment. 
     Cardiovascular and transplant surgery has changed dramatically in the past few years. The development of new technologies and methods has enabled huge advancements that open the doors for completely new possibilities of patient-specific treatment. Cardiac tissue engineering is one of the promising fields to be developed, and is expected to produce ideal materials for cardiovascular and transplant surgery. Our core institutions have developed unique technologies in this field, and some of them have been clinically applied. In our international consortium, we will unite and integrate our technologies and produce ideal materials for supplement cardiovascular defects or support cardiac function. 
     I hope this meeting makes great progresses for developing our international research consortium for myocardial regeneration and cardiac tissue engineering.
Yoshiki Sawa

Professor and Chairman

Department of Cardiovascular Surgery

Osaka University Graduate School of Medicine
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Program
Topic: 

Current status of myocardial tissue engineering

Opening remarks: 

9:00-9:10
 Prof. Axel Haverich & Prof. Ari Harjula

Part 1: Cell Sources for Myocardial Tissue Engineering:

(15 min presentation, 10 min discussion)

9:10-9:35
Dr. Kenji Miki, Osaka University

9:35-10:00
Dr. Robert Zweigerdt, Hannover Medical School

10:00-10:25
Dr. Esko Kankuri, University of Helsinki

Short break:

    10:25-10:45

Part 2: Matrix development and in vivo application:

(15 min presentation, 10 min discussion)

10:45-11:10
Dr. Yasuhiro Shudo, Osaka University

11:10-11:35
Dr. Andres Hilfiker, Hannover Medical School

11:35-12:00
Dr. Hisazumi Uenaka, University of Helsinki
Part 3: Most recent results of clinical cell sheet transplantation

(15 min presentation, 10 min discussion)

12:00-12:25
Dr. Shigeru Miyagawa, Osaka University
Fund raising – future grants:

12:25-12:35
Dr. Masamichi Ono, Hannover Medical School

Closing remarks:

12:35-12:40
Prof. Yoshiki Sawa, Osaka University
Lunch
     12:40-13:30
Part 1.

Cell Sources for 
Myocardial Tissue Engineering

1-1. Recent research achievements in Osaka
Cardiomyocyte Sheets Derived from Induced Pluripotent Stem (iPS) Cells Improve Cardiac Function and Attenuate Cardiac Remodeling in Myocardial Infarction Model Rat
Kenji Miki

Background: 
Cell transplantation derived from autologous cells after myocardial infarction is a promising strategy. ES cells represent an attractive candidate cell source for obtaining cardiomyocytes and other useful mesenchymal cell types for such transplantation. However, some controversial problems on their clinical use remain to be elucidated. Induced pluripotent stem (iPS) cells are a potential source of patient-specific pluripotent stem cells that would prevent immune rejection. In this study, we prepared cardiomyocyte sheets from mouse iPS cells and transplanted the cell sheets on heart of rat myocardial infarction model.
Methods:  

Cardiomyocyte sheets derived from mouse iPS cells were constructed with temperature-responsive, polymer-grafted cell-culture dishes. To evaluate the contribution of cell sheets to improvements in cardiac performance, 30 F344/NJcl-rnu/rnu female rats (nude rats, 7-8 weeks old) were induced myocardial infarction by LAD ligation. 2 weeks later the rats were randomly divided. The following groups were analyzed: the cardiomyocyte sheets derived from miPS cells (CM group) and the Sham group. Echocardiography was performed before implantation and 4 weeks after implantation and a catheter examination, ELISA analysis, histological analyses and real-time PCR were also performed 4 weeks after implantation.
Results: 
Echocardiography analysis showed that the fractional shortening (FS) improved and left ventricular end-diastolic dimension (LVDd) decreased in the implantation group 4 weeks after implantation (Table1). Moreover, the systolic and diastolic performance after implantation improved as shown by Pressure-volume analysis (Table1). Hematoxylin-eosin staining showed attenuation of the left ventricle dilatation and an increased thickness of the anterior wall where the cardiomyocyte sheet was implanted. Fluorescence microscopy revealed that the implanted cardiomyocyte sheets derived from miPS cells, which expressed DsRed protein in their cytosol, survived at the epicardial implantation site (Fig1), and that the cells expressed cardiac actin in vivo.
Conclusion:  
We successfully prepared cardiomyocyte sheets from mouse iPS cells and then their implantation on the heart of rat myocardial infarction model resulted in improving their heart functions in non-teratoma group. Cardiomyocyte sheet derived from iPS cells may be a novel candidate of an autologous cell source for cardiac repair and a useful tool for cardiac regeneration.
Table1. Cardiac function data by echocardiography and catheter examination 4 weeks after implantation.
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Fig1. Histological examination of short-axis specimens at 4 weeks
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Kenji Miki

Department of Surgery, 
Division of Cardiovascular Surgery

Osaka University Graduate School of Medicine
1-2. Recent research achievements in Hannover

Towards Large Scale expansion and cardiomyogenic differentiation of pluripotent Stem Cells in suspension culture
Robert Zweigerdt
Background

Myocardial infarction can translate into the irreversible loss of high numbers of functional heart muscle cells. Cardiomyocytes from pluripotent human stem cell sources such as embryonic stem cells (hESC) or induced pluripotent stem cells (hiPS) hold great promise for the development of cell therapies but significant hurdles remain. We have progressed towards the generation and enrichment of cardiomyocytes in suspension culture in defined media. The initial protocol relied on the manual induction of stem cell differentiation in variable aggregates which is a difficult-to-control method limiting reproducibility.

Methods

Defined culture medium mTeSR and a small molecule inhibitor of Rho Kinase (ROCKi) were utilized to optimize single cell-based inoculation and expansion of hESC/hiPS in suspension culture aggregates. We have also developed an improved method for the generation of transgenic hiPS lines and tested them for genetic cardiomyocyte enrichment.

Results

We show long term expansion of hESC/hiPS in suspension culture in defined medium thereby maintaining pluripotency and differentiation potential. In parallel, stable transgenic hiPS lines comprising a myosin heavy chain (aMHC) promoter driving the neomycin-resistance gene were established. Applying these transgenic cell lines, we are currently trying to combine cell expansion, differentiation and cardiomyocyte enrichment into an integrated “one-step process” in scalable stirred tank reactors in suspension.

Conclusions

Prior work on mouse ESC-derived cardiomyocytes showed that a controlled environment and optimized culture strategies in instrumented bioreactors can highly improve cell yields and reproducibility. Our recent progress suggests that a respective process can be translated to human iPS-derived cardiomyocytes. However, in this talk I will highlight numerous issues including variable differentiation efficiency, limited proliferation potential of genetically engineered cardiomyocytes, and other hurdles relating to the application of such cells.

Robert Zweigerdt Ph.D., 

Principle Investigator
Hannover Medical School (MHH)

Department of Cardiac, Thoracic, Transplantation and Vascular Surgery 
Leibniz Research Laboratories for Biotechnology and Artificial Organs (LEBAO)

REBIRTH - Center for Regenerative Medicine
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1-3. Recent research achievements in Helsinki
Cell Sheet Technology Research–gene therapy, nemosis, and cardioprotection

Esko Kankuri
Introduction
 Our first results from Core-to-Core collaboration on myoblast sheet gene therapy have now been published: i) Kitabayashi et al, 2010 Cell Transplantation, ii) Siltanen et al, 2010 Tissue Engineering Pt A. These papers evaluated myoblast sheet antiapoptotic bcl2 gene expression in acute and chronic heart failure. Bcl2-mediated protection of mitochondrial functionality improved sheet functionality and enhanced secretion of therapeutic paracrine effectors, VEGF and PlGF. Moreover, we have also used myoblasts as vehicles for hepatocyte growth factor (HGF) gene therapy. However despite induction of angiogenesis and myocardal thickening by these modified sheets in rat chronic heart failure, no enhancement of cardiac function was evident. Taken together these results demonstrated that myoblasts are good vehicles to be controllably transduced for constitutive expression of therapeutic genes. Although paracrine mediators play a key role in myoblast sheet functions, not all paracrine modifications improve their efficacy.

These gene therapy studies are in future strengthened by utilization of new-generation lentiviral vectors in collaboration with professor Seppo Ylä-Herttuala (AIV-Institute, Kuopio). Our basic aim is to generate a safe genetically modified (boosted) cell sheet for clinical therapeutic use. 

Our current studies are focused on the effect of paracrine signals from myoblasts and fibroblasts on therapeutic target cell cultures, such as cardiomyocytes or cell sheets. This is currently investigated further by developing possible ways to involve and incorporate nemosis or nemosis-derived biological stimulants in sheet transplantation.

As an example in one study we aimed to determine the effect of myoblast sheet-derived paracrine factors on cardiac myocytes:
Methods
 We isolated primary cardiomyocytes (CM) from fetal (E17.5) Wistar rats and analyzed the gene expression profiles induced in these cells by L6 myoblast-derived paracrine mediators using microarray analysis. We then used MTT and TMRE assays to evaluated the ability of these factors to protect CM against oxidative stress induced by H2O2. Furthermore myoblast sheets were transplanted on healthy rat hearts, and myocardial gene expression was analyzed by qPCR.
Results 
 Myoblast-derived paracrine factors induced a distinct gene expression profile in CM characterized by upregulation of antioxidative and downregulation of oxidative genes. MTT and TMRE assays revealed that preconditioning with myoblast-derived factors protected CM against H2O2-induced oxidative stress. This effect was associated with induced expression of TRB3.
Conclusions
Our data show that paracrine factors from myoblasts have a protective effect mediated by TRB3 on cardiomyoctes against oxidative stress. This is the first indication of TRB3 serving as a functional protective factor for cardiomyocytes. Further studies are warranted to demonstrate its role under pathological conditions.

Esko Kankuri, MD., PhD

Principal Investigator, Dept. of Pharmacology,

Institute of Biomedicine,

University of Helsinki, Helsinki, Finland
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Part 2
Matrix development and

Its in vivo application
2-1. Recent research achievements in Osaka
A Novel Regenerative Therapy using Cell-sheet Covered with Omentum Flap Enables to Deliver a Huge Amount of Cells in the Porcine Myocardial Infarction Model

Yasuhiro Shudo
Background: 
A key to open the new era of cell transplantation in severely damaged myocardium is how to deliver plenty of cells with minimum cell loss. For a novel method for implanting amount of cells, we have developed the skeletal myoblast (SMB) sheets to deliver amount and enough cells covered with omentum flap as a blood supply. Then, we hypothesized that this method could establish “cell sheet based cardiac tissue” to failured heart and remodel even the scar in myocardial infarction (MI) pigs. 
Methods: 
Cell-sheets were obtained by culturing mini-pig autologous skeletal myoblast (SMB) cells on temperature-responsive culture dishes. MI was induced by ligating the distal portion of the LAD in mini-pigs and then placing an ameroid constrictor around it. The mini-pigs with MI were divided into 3 treatment groups (n=6 in each): cell sheets wrapped with omentum (SO group), omentum only (O group), and no treatment (S group). Each received approximately 30 cell sheets (1.5 x 107 cells per sheet). 
Results: 
The cell-sheets implanted in the SO group survived and created a thick, multi-layered myocardial construct with well-developed vasculature over the damaged area. Alpha smooth muscle actin (αSMA) antibody staining showed large numbers of αSMA-positive cells within the repaired myocardium, which included the implanted cells. Histological examinations revealed that the infarcted area, cell diameter and percent fibrosis of the remote area decreased. The SO group also showed the highest vascular density in the implant area, the highest expression of vascular endothelial growth factor, and significant cardiac function improvement (Table). 
Conclusion: 
Our results demonstrated that this new cell delivery method using amount of cell sheets covered with omentum flap could provide “cell sheet based cardiac tissue” to the impaired heart and completely remodeled the scar in the pig MI model, and it shows promise for repairing severe heart failure patients. 
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Baseline 8 weeks Baseline 8 weeks Baseline 8 weeks

Echocardiographic parameters

End-diastolic volume (ml) 44.1+/-9.4 49.3+/-1.6 48.7+/-18.1 66.1+/-33.0 52.5+/-8.3 82.7+/-24.5

End-systolic volume (ml) 30.6+/-5.3 21.4+/-51 1 31.0+/-15.1 41.5+/-252 38.5+/-7.4 57.4+/-16.2

Ejection fraction (%) 30.1+/-5.1 56.4+/-8.8 ¥ 38.3+/-8.8 39.1+/-8.0 26.6+/-8.9 30.4+/-1.1
Real time PCR

Vascular endothelial growth factor - 0.018+/-0.026 ** - 0.001+/-0.0004 - 0.001+/-0.0003
Histological examination

Cell diameter (1 m) - 14.0+/-23 1 - 18.1+/-38 - 20.9+/-4.8

% fibrosis (%) - 53+/-12 " - 83+/-29" - 15.5+/-4.6

Vascular density (/mm2) - 170+/-17 ** - 126+/-10 " - 72+/-8





Yasuhiro Shudo
Division of Cardiovascular Surgery, 
Department of Surgery, 
Osaka University Graduate School of Medicine 
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2-2. Recent research achievements in Hannover
Construction of an in vitro myocardial patch using BioVaM

Andres Hilfiker
Background

Tissue engineering of bioartificial cardiac tissue represents a promising method for the repair of ischemic heart tissue after cardiac infarction. However, a persistent problem with the generation of thicker 3D tissues for therapeutic application is efficient nutrient supply and waste product removal in complex constructs. Thus, our in vitro approach combines 1) the re-endothelialization of a biological vascularized matrix (BioVaM) as a means to supply oxygen and nutrients, 2) construction of a thick, durable caridac construct on top of the BioVaM; and 3) mechanical and electrical stimulation of the construct with a custom designed Bioreactor. Presented here in brief and in the seminar to be given is a summary of our current status and ongoing progress. 
Methods

Decellularized porcine small intestinal segments with preserved arterial and venous pedicles (BioVaM; Figure 1), incubated with the pro-angiogenic factor CCN1, have been re-endothelialized with human cord blood endothelial cells (CBEC), porcine derived endothelial-like cells (pEC-like) and rat endothelial cells using a perfusion bioreactor for variable durations. Using isolated neonatal cardiomyocytes (CM), cell sheets or thicker gel constructs were engineered either on top of the BioVaM or as a separate unit. Culture parameters including co-culture conditions, number of cells and cultivation time were investigated. BioVaM and/or cardiac constructs were investigated histologically and functionally where appropriate.
Results

Fourteen days in the perfusion bioreactor, in the presence of CCN1 resulted in a robust re-endothelialization of BioVaM with human CBEC (Figure 2) as compared to uncoated BioVaM. A similar result has been shown with rat endothelial cells. Characterization of pEC-like cells has resulted in a standardized method for obtaining cells with an endothelial cell phenotype and functionality from poricne blood. The construction of CM cell sheets and thicker gel constructs revealed an aligned and uniform contractile unit when seeded on top of BioVaM.
Conclusions 

Intermediate steps towards achieving our goal of an in vitro myocardial patch have been accomplished. Utilization of all tools established, as well as implementation of the new Bioreactor with our current constructs will support continued progress.

Figure 1: BioVaM being removed from the pig (A), after the decellularization process (B) and in metal frames prior to re-seeding (C).
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Figure 2: TAMRA labeled human CBEC cultivated in CCN1 uncoated (A) and coated (B) BioVaM after 14 days in a perfusion bioreactor.
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2-3. Recent research achievements in Helsinki
Cardiac fibroblast-derived paracrine factors for cardiomyocyte-specific active matrix (C-RAM)

Hisazumi Uenaka

Background

In chronic heart failure the fibrotic, quiescent, and dysfunctional scar is the target for cardiomyocyte sheet transplantation therapy. However, the transplanted cells receive few signals for migration and proliferation to integrate into host tissue. In this study our focus is to develop an active material that enhances cardiomyocyte sheet viability, adherence, and cell migration. Such a matrix would have dual functions due to 1) releasing stimulatory effectors to activate the transplanted cells and to 2) providing glue-like attachment assistance for the sheets.

In skin fibroblasts we have previously identified a process of cell activation, nemosis, that leads to massive induction of growth factor and cytokine production that improve skin wound healing. However, biological responses are tissue-dependent. Thus, in this study we investigated the effect of skin fibroblast nemosis in comparison to cardiac fibroblast nemosis to stimulate cardiomyocyte migration.

Our further aim is then to utilize the identified fibroblast activity in the design of a novel cardiomyocyte-specific regenerative active matrix, C-RAM. 
Methods

We isolated and cultured primary fibroblasts from fetal (FCF) and adult (ACF) rat heart and rat skin (ASF). For stimulation of target cells with paracrine factors, cells were cultured as 3-dimensional multicellular aggregates (spheroids, s) or as standard monolayers (m). For stimulation we collected the 72-hour-conditioned medium (CM) from each type of culture.

We obtained the mouse cardiomyocyte cell line HL-1 from prof. William Claycomb (LSU Health Sciences Center, New Orleans). This cell line served as a homogenous cell population for the purpose of minimizing variability in target cell responses. HL-1 cell monolayers were scratch wounded, and their migration response after 72 hours was evaluated after treatment with fibroblast-conditioned medium. To elucidate differences between fibroblast responses, genome-wide microarrays (Illumina platform) were performed.
Results

At first, we compared the ability of the different CM to stimulate HL-1 cell migration. The relative efficacies to induce HL-1 cell migration were: sFCF>sACF>sASF. All spheroid CM were superior to monolayer-derived CM in the relative order: mFCF>mACF>mASF.

We then examined the gene expression of the different fibroblast cultures by microarrays. In fetal cardiac fibroblast spheroids vs. monolayers the analysis revealed activation of genes related to VEGF, HGF, EGF and PENK-pathways. 

Pharmacological inhibition of VEGF and HGF-pathways confirmed the involvement of these growth factors in this response. Inhibition of EGF or PENK did not affect migration. 
Conclusions and future perspectives

Our data demonstrates that cardiac fibroblasts are more efficient to induce migration of cardiomyocytes than skin fibroblasts suggesting that tissue source may play a critical role in production of regeneration-associated molecules. Activation of cells by clustering increases their production of cardiomyocyte-stimulating factors. We have thus identified a cardiomyocyte-specific fibroblast cell source to serve as a bioreactor for production of biologically relevant set of paracrine activators. 

Next, we will combine these factors with a matrix component, such as fibrin or collagen. Our aim is then to demonstrate the effect of this novel controlled-release matrix (C-RAM) in supporting cardiomyocyte sheet transplantation. For this we have developed methodology using the IVIS in vivo imaging system (Xenogen Inc, Alameda, CA). We have proven the GFP-cell label to be unsuitable for this purpose, and we are currently validating lentiviral vectors to transduce luciferase marker gene expression to label the sheets. This will enable us to detect live signal from deeper tissues, such as the epicardial surface, and allow for follow-up in same animal.
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Hisazumi Uenaka, MD.

Visiting Investigator, Dept. of Pharmacology,

Institute of Biomedicine,

University of Helsinki, Helsinki, Finland
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Part 3

Clinical Application

3-1. Recent clinical achievements in Osaka
From Bench to Bedside work in cell sheet-based myocardial regeneration therapy

Shigeru Miyagawa
LVAD implantation and Heart transplantation have been well accepted as the ultimate lifesaving means of supporting end-staged heart failure patients. However, due to the limited durability of the LVAD and the shortage of donors, there are limitations to these procedures for treating end-stage heart failure. In this clinical situation, we developed cell sheet technology and introduced this to the treatment of severely damaged myocardium.
We implanted myoblast sheets to the impaired heart in small and large animal models. In a series of pre-clinical trial, we proved that myoblast sheets could heal the impaired heart mainly by paracrine effect. Evidenced by these pre-clinical trials, we applied myoblast sheets to 4 DCM patient receiving LVAD and showed the recovery from LVAD. 
To improve the effectiveness of myoblast sheet, we implanted a large number of cell sheets combined with omentum implantation. Omentum implantation could activate the paracrine effect of myoblast sheets and a large number of implanted cells survived on the epicardium with rich vascular network, leading to the enhancement of myocardial regeneration in porcine MI model. Recently we were succeeded in the development of cardiomyocyte sheets derived from iPS cells which showed functional recovery in rat MI model.
Cell sheet technology may be a promising armamentarium for healing severely damaged myocardium. 
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Shigeru Miyagawa. MD, PhD.

Dept. of Cardiovascular Surgery

Osaka University Graduate School of Medicine

Osaka, Japan
Fund raising-future grant
From research to translational clinical investigation

~ The integrated international hub formation ~

     It is my great pleasure to hold the second meeting of Core-to-Core Program at EACTS in Geneva, following the kick-off meeting in Vienna. During the year, several young researchers are exchanged or scheduled for exchange, and joint researches are performed in three countries. Program homepage has been opened in Japanese, English, German, and Finnish, and is always uploaded the newest information. The academic memorandums have been concluded between the institutes. 

     Based on these activities, this program is expanded in the coming 3 years as “Type A: Strategic Research Networks”. In this type, we expand and strengthen research networks that will build strategic interdisciplinary research hubs in centered Japan, establish sustainable research partnerships between research institutions in Japan and other scientifically advanced countries, and contribute to fostering young researchers who will advance the next generation of science. Up to 30 million yen will be granted in each year, and the more active research works are expected including summer seminar for young researchers and international symposiums.

     I hope that fruitful discussion will be made in this meeting, and further development of our research consortium will be done in the coming years to be a real international research hubs in the field of cardiac tissue engineering and its clinical application.

Masamichi Ono. MD, PhD.

Dept. of Cardiac, Thoracic, Transplantation, and Vascular Surgery

Hannover Medical School
Hannover, Germany
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Support Organization in Japan

Japanese Society for Promotion of Science (JSPS)
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! JSPS Core-to-Core Program

From FY2003, the Japan Society for the Promotion of Science(JSPS) has conducted
this program for the purpose of building and expanding a cooperative international
framework In leading-edge fields of science among universities and research
institutions in Japan and the following 15 westem nations: The US, Canada, Austia,

Belgium,

Finland, France, Germany,

Haly, the Netherlands, Spain, Sweden,

‘Swizerland, the UK, Australia, and New Zealand.

Wh

's New

Sep.12,2008

Useful Links page is posted.
Selection Procedure pages are posted
Conceptual Diagram pages are updated.

Ressarch Cooperation Division I
International Program Department

Japan Society for the Promotion of Science
& lehibancho, Chiyoda-ku, Tokyo 102-8471, JAPAN

Tel: +81-3-3263-1697
Fax: +81-3-3236-1673
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1. OBJECTIVE

This program works to create world-class research hubs and foster young researchers through networking
to advance mulilateral collaboration in cutting-edge fields of science among the most advanced research
institutions in Japan and the following countries: The US, Canada, Austria, Belgium, Finland, France,
Germany, Italy, the Netherlands, Spain, Sweden, Switzerland, the UK, Australia, and New Zealand.

2. PROGRAM SCHEME

‘The program is implemented in two types: The firstis called *Integrated Action Initatives,” and the second
“Strategic Research Networks”. The objective of the first is to support short-term collaborations among
researchers in Japan and in other scientifically advanced nations that will lay the foundations for
establishing cooperative research networks. The second is to expand and strengthen research networks
that will from a relatively long-tem perspective sustain and advance cooperative relations between such
researchers and research institutions.

JSPS issues a call for proposals for “Integrated Action Initiatives”. Based on the screening of the results,
projects conducted under the first type may be elevated to the second *Strategic Research Networks”.

Japanese core
institutions
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[image: image18.png]3. TARGETED RESEARCH FIELDS

Research field considered both in Japan and counterpart countries to be scientifically cutting-edge in the
respective research areas.

4. IMPLEMENTATION

In each designated field, a coordinator will be appointed in both Japan and the counterpart countries.
Transcending their own affilated institutions, they will form research groups to advance collaborations that
combine the three components of joint research activities, scientific meetings, and researcher
development.

5. PROJECT FUNDING

JSPS will provide the Japanese core institutions with the following funding:
Integrated Action Initiatives: Up to 20 million yen/year
Strategic Research Networks: 10-30 milion yen/year

JSPS will cover the following major expenses of the Japanese core institutions.

Intemational travel expenses
Domestic travel expenses
Costs of expendable supplies
Conference expenses
Honorariums

os e

Upon applying for project funding under Strategic Research Networks, counterpart core institutions are
required to obtain project funding equivalent to JSPS's.
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1. By advancing joint research,
- Have ripple effec on other research fields
- Spawn new research by securing more
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2.By promoting researcher exchange,

- Expand research networks.
- Foster talented young researchers across
multle discplnes.

3.By holding international seminars,

- Share research rasults with oher insiiuions and rasearchers
- Build ntemational networks or young Japanese researchers





Support Organization in Germany

Deutsche Forschungsgemeinschaft (DFG)

1. REBIRTH (From Regenerative Biology to Reconstructive Therapy); 

Cluster of excellence within the excellence initiative germany 

Hannover Medical School & 7 Partners 

Coordinator: Prof. Axel Haverich 
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Coordinators:

Prof. Axel Haverich

Hannover Medical School, Germany

Prof. Ari Harjula

University of Helsinki, Finland

Prof. Yoshiki Sawa

Osaka University, Japan

Participants:
(Hannover)
Andres Hilfiker, 
Robert  Zweigerdt, 
Ingo Kutschka,

Hassina Baraki,

Masamichi Ono, 
Marco Lux 
(London)
Ken Suzuki 
(Helsinki)
Esko Kankuri, 
Antti Vento, 
Tommi Patila 

Matti Korhonen,  
Hisazumi Uenaka
(Tampere)

Jari Laurikka

(Osaka)
Shigeru Miyagawa, 
Atsuhiro Saito, 
Yasuhiro Shuto, 
Kenji Miki, 
Hiroyuki Nishi, 
Takahiro Higuchi, 
Masao Taira, 
Hisashi Kainuma

Core Institution Address

Dept. of Cardiovascular Surgery

Osaka University Graduate School of Medicine

Yamada-oka 2-2, Suita, 565 0871, Osaka, Japan

Telefon: 81-6-6879-3154 

Miss. Atsuko Shimai

Dept. of Cardiac, Thoracic, Transplantation and Vascular Surgery

Hannover Medical School

Carl-Neuberg Stra.1, 30625 Hannover, Germany

Telefon: 49-511-532-9397

Masamichi Ono. MD.

E-Mail: ono.masamichi@mh-hannover.de 

Dept. of Cardiothoracic Surgery

University of Helsinki, Meilahti Hospital

Haartmaninkatu 4, 00029, Helsinki, Finland

Telefon: 358-9-4717-2305 

Mrs. Kaisu-Maarit Pelkonen 

Please refer to the following web site
http://jsps-osaka-u.jpn.org/
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Japanese Core Institute and Chairman: 


Prof. Yoshiki Sawa, Osaka University Graduate School of Medicine





Partner Country and Co-Chairman: 


Prof. Ari Harjula, Helsinki University, Finland


Prof. Axel Haverich, Hannover Medical School, Germany





Title: Construction of cardiac tissue using integrated gene, cell, and tissue engineering technology and its application for the treatment of cardiac failure.
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(Cell Seed)


Yukio Hasegawa


Keiji Sakamoto


Akihiko Okamoto


Hiroyuki Sota


Manabu Mizutani





�








2011/4~2014/3





Applied


270,000 €/year





�





�





　�
EF (%)�
FS (%)�
LVDd (mm)�
LVDs (mm)�
Ees  (mmHg)�
Eed (mmHg)�
dP/dtmax (mmHg)�
dP/dtmin (mmHg)�
τ (ms)�
�
CM group�
48.52±4.78*�
25.35±3.00*�
7.28±0.62�
5.44±0.56*�
1109±286*�
38.97±16.17*�
2681±971*�
-1965±785*�
20.51±4.00*�
�
Sham group�
36.94±4.94�
18.56±2.88�
7.53±0.49�
5.86±0.40�
1534±202�
20.73±3.82�
4185±568�
-3453±376�
17±2.98�
�
�
�
�
�
�
�
�
�
*P < 0.05 vs Sham group�
�






Objective





   To create world-class research hubs with the advanced institutions.





Program implementation





1. Researcher development (young researcher exchange)


2. Joint research activities (advanced collaboration projects)


3. Scientific meetings (International symposium, summer school)





Project Funding


   Based on a principle of mutual funding (requiring matching funds)





	1. Travel expensed are paid by the own institutions


	2. The cost of expendable supplies are paid by host institutions


	3. Conference expenses and honorariums are shared





2009/4~2011/3





Granted


180,000 €/year





Schedule





2010/8	Application for expansion has been done





2010/11	First notification of acceptance





2010/12	Matching fund confirmation





2011/2	Final notification of acceptance


		(Conclusion of agreement between DFG and JSPS)





2011/4	Start granting	
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Andres Hilfiker, PhD


Coordinator Tissue Engineering, 


Leibniz Research Labs for Biotechnology and Artificial Organs (LEBAO), 


Dept of Cardiac, Thoracic, Transplantation and Vascular Surgery, 


Hannover Medical School, Hannover, Germany
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