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Human Mesenchymal (Skeletal) Stem cells: Basic biology and clinical
applications for bone tissue regeneration

Moustapha Kassem

Professor, Department of Endocrinology, University Hospital of Odense and Medical
Biotechnology Center, University of Southern Denmark, Odense, Denmark.
www.mbc.sdu.dk

Human bone marrow stromal cells (hMSC) contain a population of stem cells called
skeletal (mesenchymal) stem cells that are capable for differentiation into several
mesodermal-type lineages including osteoblasts, adipocytes and chondrocytes. The aim
of our research program is to understand the biological characteristics of hMSCs so that it
will be possible to make full use of them in the context of clinical applications. The
following topics will be discussed: a) approaches to isolate an homogenous population of
hMSCs with stem cell characteristics from the bone marrow using specific criteria, b) one
major challenge for the use of hMSCs in clinical applications is their limited in vitro
proliferative potential and the senescence-associated growth arrest phenotype exhibited
by the cells during long-term culture. I will present results from studies in our lab
showing that transducing hMSCs with human telomerase reverse transcriptase (hnTERT)
extended the life span of the cells and maintained their “stemness” characteristics, c) |
will present recent data regarding the molecular control of hMSC differentiation and
some new factors that maintain hMSCs in an undifferentiated state and others that
promote their differentiation into the osteoblastic phenotype. I will also present our
experience with applying state-of-the-art proteomic approaches to studying the biology of
hMSCs.
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Biography

Professor Moustapha Kassem received his medical degree from Cairo University, Egypt
(1985) and did his post-graduate training in Internal Medicine and Endocrinology in
Denmark and USA. After obtaining his PhD and DSc degrees from the University of
Aarhus, Denmark, he did a post-doctoral fellowship at the Mayo Clinic, Rochester,
Minnesota, USA. Prof Kassem heads the Molecular Endocrinology Unit at the Faculty of
Health Sciences, University of Southern Denmark, Odense, Denmark and the Molecular
Endocrinology Laboratory at the Medical Biotechnology Center. He also is consultant
endocrinologist at the University Hospital of Odense (OUH), Denmark.

Prof Kassem has extensive research experience with human mesenchymal stem cells
(MSC) and their osteoblastic differentiation potential. He has studied the biological aging
of hMSC and human bone cells and the effects of donor age on the biological functions
of the cells. He has also investigated the interaction between donor age and hormone
levels, particularly sex steroids and growth hormone, on the biological characteristics of
bone cells. His lab was the first in Denmark to obtain approval to develop human
embryonic stem cells (hESC), and has generated 6 hESC lines that are being used for cell
differentiation studies. Prof Kassem has received numerous awards in recognition of his
research. These include the 1995 Young Investigator award from the American Society
for Bone and Mineral Research and the 2004 research prize from Dansk Frimurer. He has
published more than 70 original papers in journals including Nature and Science, and
more than 30 reviews and book chapters.



