
招請講演（1）
6月12日（火）

Tissue Engineering in Cardiac Surgery

Axel Haverich
Division of Thoracic and Cardiovascular Surgery, Hannover Medical School

Tissue Engineering has gained increasing interest during the past decade. Prior to that, most of the approaches were 
experimental in nature and often, no direct clinical applicability was visible. This has changed dramatically with the 
first clinical experiments using tissue-engineered materials in a variety of institutions.
Heart valves
Heart valve replacement using tissue-engineered material has been pursued for more than 20 years. Two basically 
different concepts were followed, the use of biodegradable polymers as a starter matrix or using biological starter 
matrices. 
The second approach has been most successful. In our own series, more than 70 children and adolescents have been 
treated and excellent long-term results could be obtained. 
Myocardium
Myocardial tissue engineering has proven to be much more complicated. A suitable starter matrix is required 
exhibiting vascularisation in order to successfully seed cardiomyocytes on this matrix. Using either cell sheet 
techniques or a primarily vascularised starter matrix (Bio-VaM) have been successful in animal experiments. The 
major issue, however, remains the search for suitable cell sources for cardiomyocyte replacement. The various issues 
will be discussed in the presentation.

【略歴】
1959-1963  Grammar school 
1963-1972  "Gymnasium" 
14.05.1972  "Abitur" baccalaureate 
1972-1978  Medical study at Hannover Medical School 
23.10.1978  Graduated from Hannover Medical School
06.11.1979  Doctorate 
1978-1985  Resident, Surgical Center, Hannover Medical School

Department of Cardiovascular Surgery, Stanford University, Stanford, California/U.S.A.
01.07.1985 "Oberarzt" (senior resident), Division of Thoracic and Cardiovascular Surgery, Surgical Center, Hannover Medical

School (Director: Prof. Dr. Hans G. Borst) 
24.06.1987  Assistant Professor 
26.11.1992  Associate Professor 
1993-1996  Head, Department of Cardiovascular Surgery at Christian Albrechts University, Kiel, Germany 
since 01.05.1996  Head, Department of Thoracic and Cardiovascular Surgery at Hannover Medical School, Hannover, Germany 
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6月12日（火）

Lgr5 Stem Cells in self-renewal and cancer

Hans Clevers
Hubrecht Institute, Royal Netherlands Academy of Arts and Sciences & 
University Medical Centre Utrecht

The intestinal epithelium is the most rapidly self-renewing mammalian tissue. Lgr5 is a gene transcribed in cycling, 
crypt base columnar cells at the crypt base. Using lineage tracing experiments the Lgr5+ve cells were identified as the 
stem cells of the intestinal epithelium. Furthermore, Lgr5+ve stem cells can initiate ever-expanding organoids in vitro . 
The Lgr5+ve stem cell hierarchy of differentiation is maintained in these organoids. Thus, intestinal crypt-villus units 
can be built from a single stem cell in the absence of a non-epithelial cellular niche. 
Although, Lgr5 stem cells persist life-long, crypts drift toward clonality quickly.  The cellular dynamics are consistent 
with a model in which the stem cells divide symmetrically, and stochastically adopt stem or transient amplifying cell 
fates after cell division. 
Lgr5 stem cells are interspersed between differentiated Paneth cells, which produce all essential signals for stem-cell 
maintenance. Co-culturing of sorted stem cells with Paneth cells dramatically improves organoid formation. Genetic 
removal of Paneth cells in vivo results in the concomitant loss of Lgr5 stem cells.
Intestinal cancer is initiated by Wnt pathway-activating mutations in genes such as APC. Deletion of APC in stem 
cells, but not in other crypt cells results in neoplasia, identifying the stem cell as the cell-of-origin of adenomas. 
Moreover, a stem cell/progenitor cell hierarchy is maintained in stem cell-derived adenomas, lending support to the 

【略歴】
Hans Clevers obtained his MD degree in 1984 and his PhD degree in 1985 from the University of Utrecht , the Netherlands . His 
postdoctoral work (1986-1989) was done with Cox Terhorst at the Dana-Farber Cancer Institute of the Harvard University, Boston, USA. 
From 1991-2002 Hans Clevers was Professor in Immunology at the University of Utrecht and, since 2002, Professor in Molecular Genetics. 
Since 2002, he is Director of the Hubrecht Institute in Utrecht. 
Hans Clevers has been a member of the Royal Netherlands Academy of Arts and Sciences since 2000 and is the recipient of several 
awards, including the Dutch Spinoza Award in 2001, the Swiss Louis Jeantet Prize in 2004, the Memorial Sloan-Kettering Katharine Berkan 
Judd Award in 2005, the Israeli Rabbi Shai Shacknai Memorial Prize in 2006, the Dutch Josephine Nefkens Prize for Cancer Research and 
the German Meyenburg Cancer Research Award in 2008, the Dutch Cancer Society Award in 2009, the United European Gastroenterology 
Federation (UEGF) Research Prize in 2010, the Ernst Jung Medical Award, the Dutch Kolff Prize in 2011 and the French ARC (Association 
pour la Recherche sur le Cancer) Léopold Griffuel Prize in 2012. He obtained an ERC Advanced Investigator grant in 2008. He is Chevalier 
de la Legion d'Honneur since 2005.
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招請講演（3）
6月13日（水）

Nuclear transfer to amphibian eggs and oocytes

John Gurdon
Wellcome Trust/Cancer Research UK Gurdon Institute

Over 50 years ago, early experiments involving nuclear transfer to Xenopus eggs established the basis of the 
current view that nearly all somatic cells of the body contain the same genome.  In more recent time, this led to the 
concept of cell replacement by nuclear reprogramming.   iPS cells achieved the remarkable result that totipotent 
mouse embryonic stem cells can be derived from adult tissues such as skin.  Nuclear transfer in Xenopus, using the 
injection of multiple mammalian somatic nuclei into the germinal vesicle of first mitotic prophase oocytes, opens the 
way to analyse the mechanisms of reprogramming.  This talk will review current work, concerning reprogramming 
mechanisms, that is being carried out by multiple nuclear transfers to Xenopus oocytes.  

【略歴】
Group Leader (2001- ) Wellcome Trust/Cancer Research UK Gurdon Institute, Tennis Court Road, Cambridge CB2 1QN, UK
1956-1960 Dept of Zoology, Oxford Embryology DPhil
 (Supervisor: Dr M Fischberg)
1958-1961 Department of Zoology, Oxford Beit Memorial Fellow
1961-1962 California Institute of Technology Gosney Research Fellow
1963-1964 Christ Church College, Oxford Research Fellow
1965 Carnegie Institution, Baltimore Visiting Research Fellow
1965-1972 Department of Zoology, Oxford University Lecturer
1972-1983 Medical Research Council, Member of Permanent Staff
 Laboratory of Molecular Biology, Head of Cell Biology Division
 Cambridge 1979-1983
1974-1983 Churchill College, Cambridge Research Fellow
1983-1994 Churchill College, Cambridge Professorial Fellow
1983-2001 John Humphrey Plummer Professor of Cell Biology, University of Cambridge, England
1988-2001 Wellcome Trust and Cancer Research Chairman and 
 Campaign Institute of Cancer and Senior Group Leader
 Developmental Biology, Cambridge
1995-2000 The Wellcome Trust, London Governor
1995-2002 Magdalene College, Cambridge Master
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Recapitulating embryonic program: Reactivation of early 
embryonic genes by Zscan4 during the generation of 
iPSCs
Minoru S.H. Ko
Department of Systems Medicine, Sakaguchi Laboratory, Keio University School of 
Medicine, Tokyo, Japan ; Adjunct Investigator, Developmental Genomics and Aging 
Section, Laboratory of Genetics, National Institute on Aging (NIA), National Institutes 
of Health (NIH), Baltimore, Maryland, USA

Somatic cells have been reprogrammed to the pluripotent state by exposing a somatic nucleus to the defined set 
of transcription factors (i.e., iPSCs) or by exposing it to many unknown reprogramming factors that are thought to 
be present in oocytes and early embryos (i.e., nuclear transfer). It has been thought that the efficient production of 
high-quality iPSCs may become feasible by factors that can make the reprogramming process similar to that which 
occurs during the nuclear transfer procedure. Previously, we have shown that Zscan4 (zinc finger and SCAN domain 
containing 4), expressed specifically in 2-cell embryos and only about 5% of embryonic stem cells (ESCs) at a given 
time, acts critically in the formation of proper blastocysts, and in the maintenance of genome stability and telomeres in 
ESCs. Here we show that Zscan4 can function as a potent natural factor that facilitates the reprogramming process and 
reactivates early embryonic genes.

References
Falco G, Lee SL, Stanghellini I, Bassey UC, Hamatani T, Ko MS (2007). Zscan4: a novel gene expressed exclusively in late 
2-cell embryos and embryonic stem cells. Dev Biol. 307: 539-50.
Zalzman M, Falco G, Sharova LV, Nishiyama A, Thomas M, Lee SL, Stagg CA, Hoang HG, Yang HT, Indig FE, Wersto 
RP, Ko MS (2010). Zscan4 regulates telomere elongation and genomic stability in ES cells. Nature. 464: 858-63.
Hirata T, Amano T, Nakatake Y, Amano M, Piao Y, Hoang HG, Ko MS (2012). Zscan4 transiently reactivates early 
embryonic genes during the generation of induced pluripotent stem cells. Sci Rep. 2: 208.

【略歴】
［Current Position］
Professor and Chair, Department of Systems Medicine, Sakaguchi Laboratory, Keio University School of Medicine, Tokyo, Japan (2012 -)
Adjunct Investigator, Developmental Genomics and Aging Section, Laboratory of Genetics, National Institute on Aging (NIA), National Institutes 
of Health (NIH), Baltimore, Maryland, USA (2012 -)
［Education］
1986 Keio University School of Medicine, M.D.
1991 Keio University School of Medicine, Ph.D.
［Positions Held］
1988 Researcher, Furusawa MorphoGene Project, ERATO, JST, Tsukuba, Japan
1991 Group Leader, Gene Expression Group, Furusawa MorphoGene Project, 
       ERATO, JST, Tsukuba, Japan
1992 Assistant Professor, Center for Molecular Medicine and Genetics, Wayne State University, Detroit, Michigan, USA
1996 Associate Professor (Tenured), Center for Molecular Medicine and Genetics, Department of Internal Medicine, Wayne State University,
       Detroit, Michigan, USA
1998 Senior Investigator (Tenured) and Section Chief, Developmental Genomics and Aging Section, Laboratory of Genetics, National Institute on
       Aging (NIA), National Institutes of Health (NIH), Baltimore, Maryland, USA
2012 Professor and Chair, Department of Systems Medicine, Sakaguchi Laboratory, 
       Keio University School of Medicine, Tokyo, Japan
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招請講演（5）
6月13日（水）

Regeneration of the Arterial System via Collateral 
Vessels

Wolfgang Schaper
Division Head, Arteriogenesis Research, at the Max Planck Institute for Heart 
and Lung Research Bad Nauheim Germany

Under specific conditions, such as early in life, arterial occlusions are relatively well tolerated. Occlusions of the 
thoracic aorta, as a congenital condition, is often tolerated until into early adulthood because intercostal arteries and 
the internal mammary- and epigastrical arteries had grown into much larger channels. Even in old age occlusions 
of coronary, cerebral and peripheral arteries do not lead to infarctions or strokes when the time from stenosis to 
complete occlusion is slow. We have produced arterial occlusions in animals and have studied the response of the 
collateral circulation by means of hemodynamic, light microscopic, ultrastructural and molecular biological methods. 
Collateral vessel growth requires preexistent small arterioles, the surrounding tissue need not be ischemic and 
monocytes must be present to invade the vascular wall. Fluid shear stress (FSS) within preexistent collateral vessels 
is the prime physical stimulus for growth. This was verified by increasing FSS by AV-shunts. FSS is transmitted 
from the endothelium to the smooth muscles of the media via ion channels (TRPV4), growth factors and oxygen and 
nitrogen-based radicals. The NO radical is essential because the combined targeting of all NO producing enzymes 
totally blocks arteriogenesis. Genome-wide screening for transcriptional expression of peripheral rat collaterals during 
growth of collaterals showed differential regulation of about 300 genes among which many structural genes like 
actin binding molecules (abra). Key roles are played by miRNAs that may act as potent inhibitors and stimulators of 
arteriogenesis. Since only 40% of normal maximal flow reserve is replaced by collaterals, the complete normalization 
of reserve is a worthy goal of future research.

【略歴】
〔Current Position〕
Division Head, Arteriogenesis Research, at the 
Max Planck Institute for Heart and Lung Research
Bad Nauheim Germany
〔Educational〕
1960  Martin Luther University Medical School. MD
         Halle/Saale, Germany
1967  Catholic University of Louvain/Belgium Ph.D.
〔Positions held〕
1968   Assistant Professor, Catholic University of Louvain/Belgium
1972   Director, Max Planck Institute for Heart and Lung Research
         Bad Nauheim/Germany
1973   Associate Professor of Physiology, University of Giessen/Germany
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招請講演（6）
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Cell therapy for heart failure; importance of the choice 
of cell-delivery route

Ken Suzuki
Professor of Translational Cardiovascular Therapeutics, William Harvey Research 
institute, Barts & The London School of Medicine & Dentistry, Queen Mary 
University of London, UK; Honorary Professor, Imperial College London, UK

Heart failure remains a major cause of human death and disability, requiring a new, more effective treatment. Recent 
research has shown that cell-based therapy induces repair and/or regeneration of the failing myocardium and is 
a promising new approach for the treatment of heart failure. However, one of the main issues associated with this 
approach is the suboptimal cell-delivery route. Most importantly, current methods are known to result in poor initial 
retention, impeded survival, and hindered engraftment of donor cells, thus profoundly limiting the therapeutic efficacy 
of the treatment. This lecture will summarize the advantages and disadvantages of currently-used major cell-delivery 
modes to the heart, including intramyocardial and intracoronary injection, and discuss the methods to improve these 
approaches. Further, the promising utility of innovative bioengineering technologies for cell-based therapy, including 
epicardial placement of cell-sheets generated with temperature-responsive culture dishes, will also be introduced and 
discussed.

【略歴】
［Current Position］
Professor of Translational Cardiovascular Therapeutics, 
William Harvey Research institute, Barts & The London School of Medicine & Dentistry, 
Queen Mary University of London, UK　(2007-)
Honorary Professor, Imperial College London, UK (2007-)

［Education］
1989: Osaka University Medical School, Japan
1997: Osaka University Graduate School of Medicine, Japan (PhD awarded)

［Professional Career］
1989-1990: Resident, Osaka University Hospital, Japan
1990-1993: Registrar, General and Cardiovascular Surgery, Osaka Rosai Hospital
1993-1997: PhD Fellow, Cardiovascular Surgery, Osaka University, Japan
1997-1998: Clinical Fellow, Cardiovascular Surgery, Sakurabashi Watanabe Hospital, 
           　Osaka, Japan
1998-2004: Clinical Research Fellow (to Prof Sir Magdi Yacoub), 
           　Harefield Heart Science Centre, Imperial College, UK
2004-2007: Senior Lecturer, same place as above
2003-2008: MRC Senior Clinical Fellow
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招請講演（7）
6月14日（木）

Normal and Neoplastic Stem Cells

Irving L. Weissman
Director, Stanford Institute for Stem Cell Biology and Regenerative Medicine; Director, 
Stanford Ludwig Center for Stem Cell Research; Virginia and D. K. Ludwig Professor for 
Clinical Investigation in Cancer Research; Professor of Pathology, Developmental Biology, 
and, by courtesy, Biological Sciences and Neurosurgery

Self renewal is the principal property that distinguishes stem cells from their daughter cells; when stem cells divide 
they give rise to stem cells (by self-renewal) and progenitors (by differentiation). The balance between self-renewal 
and differentiation is what generates and then maintains tissues and enables them to respond to injury or other 
stressors. Studies identifying hematopoietic stem cells (HSC) and progenitors have made hematopoiesis one of the 
best systems for studying the molecular changes in cell fate decision-making and oncogenesis. Further, it serves a 
paradigm for finding preclinical and clinical platforms for tissue and organ replacement and regeneration, Stem cell 
isolation and transplantation is the basis for regenerative medicine. Self-renewal is dangerous, and therefore strictly 
regulated. Poorly regulated self-renewal can lead to the genesis of cancer stem cells (CSC), the only cells within a 
tumor or leukemia that have the ability to self renew and therefore, the cells that maintain the cancer. Thus, it is 
predicted that CSC elimination is required for cure. This prediction necessitates profoundly different approaches to 
cancer research, compelling investigators to prospectively isolate CSCs and to characterize the molecular pathways 
regulating their behavior in order to identify targeted and truly effective therapies. 

【略歴】
［Current Position］
Director, Stanford Institute for Stem Cell Biology and Regenerative Medicine 
Director, Stanford Ludwig Center for Stem Cell Research
Virginia and D. K. Ludwig Professor for Clinical Investigation in Cancer Research  
Professor of Pathology, Developmental Biology, and, by courtesy, Biological Sciences and Neurosurgery
［Education］
Stanford University, Stanford - California 6/65 - 6/67 (Postdoctoral Fellow, H.S. Kaplan)
Oxford University, Oxford - England 5/64 - 12/64 (Experimental Pathology)
Stanford University, Stanford - California 9/60 - 6/65 (Medicine), M.D., 1965
Montana State University, Bozeman - Montana 9/59 - 6/60 (Pre-Med), B.S., 1961 
Dartmouth College, Hanover - New Hampshire 9/57 - 6/59 (Zoology)
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