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AALAM AL-ZARRA, N° 87, September/October 2003

proliferating myocytes and vascular structures. Our studies indicate that locally delivered bone marrow celis can
generate de novo myocardium ameliorating the outcome of coronary artery disease.

Key Words

coronary artery, myocardial infarction, stem cells, bone marrow, coronary vesseles, differentiation, mitosis.

« This article appeared in Narure, Vol.410, 5 April 2001. It has been translated into Arabic by Dr. A. Al-Mariri, Atomic Energy Commission of Syria.

STEM CELLS IN EPITHELIAL TISSUES™

J. M. W. SLACK
Department of Biology and Biochemistry, University of Bath, UK.

ABSTRACT

Most, if not all, epithelial tissues contain stem cells. They are responsible for normal tissue renewal or for
regeneration following damage. Our present knowledge of their properties is limited and is mainly derived from
studies of cell kinetics and from clonal analysis.

Key Words

epithelial tissue, stem cells, progenitor cells, plasticity.

« This article appeared in Science, Vol 287, 25 February 2000. It has been translated into Arabic by Dr. A. Othman, Atomic Energy Commission of Syria

STEM CELLS THAT MAKE STEMS”™

DETLEF WEIGEL
Plant Biology Laboratory, Salk Institute for Biological Studies, La Jolla, California 92037, USA,
and Department of Molecular Biology, Max Planck Institute for Developmental Biology, D - 72076 Tubingen,
Germany.

GERD JURGENS
Centre for Molecular Biology of Plants (ZMBP), University of Tubingen, D - 72076 Tubingen, Germany.

ABSTRACT

plant stem cells, contained in specialized structures called meristems have amazing regenerative powers. They
enable plants to grow and produce new organs throughout lifetimes that can span hundreds of years.

Key Words
stcm cells, meristem, quiescent center, pericycle, arabidopsis.

« This z:licle appeared in Nature, Vol.415, 14 February 2002. It has been translated into Arabic by Dr. N. E. Sharabi, Atomic Energy Commission of Syria.
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BONE MARROW CELLS ADOPT THE PHENOTYPE OF
OTHER CELLS BY SPONTANEOUS CELL FUSION*

N. TERADA, T. HAMAZAKI, M. OKA, M. HOKI, D. M. MASTALERZ, L. MOREL, B. E. PETERSEN
Departmeat of Pathology
N. TERADA, B, E. PETERSEN, E. W. SCOTT
Program in Stem Cell Biology, Shands Cancer Center
Y. NAKANO, E. M. MEYER
Depariment of Pharmacology
E. W. SCOTT
Department of Molecular Genetics, and Microbiology, University of Florida College of Medicine,
Gainesville, Florida 32610, USA

ABSTRACT

Recent studies have demonstrated that transplanted bone marrow cells can turn into unexpected lineages including
myocytes, hepatocytes, neurons and many others. A potential problem, however, is that reports discussing such
"transdifferentiation” in vivo tend to conclude donor origin of transdifferentiated cells on the basis of the existence of
donor-specific genes such as Y chromosome markers. Here we demonstrate that mouse bone marrow cells can fuse
spontaneously with embryonic stem cells in culture in vitro that contains interleukin-3. Moreover, spontaneously
fused bone marrow cells can subsequently adopt the phenotype of the recipient cells, which, without detailed genetic
analysis, might be interpreted as "dedifferentiation" or transdifferentiation.

Key Words
transdifferentiation, transplant, stem cell, embryonic cell, bone marrow, genotype, phenotype, cell fusion.

« This article appeared in Nature, Yol.416, 4 April 2002. It has been translated into Arabic by Dr. A. A. Morad, Atomic Energy Commissicn of Syria.

BONE MARROW CELLS REGENERATE INFARCTED
MYOCARDIUM™

J. KAJSTURA, S. CHIMENTT, I. JAKONIUK, B. LI, B. N. GINARD, A. LERI & P. ANVERSA
Department of Medicine, New York Medical College, Valhalla, New York 10595 USA
D. ORLIC, S.M. ANDERSON, D. M. BODINE
Hematopoiesis Section, Genetics and Molecular Biology Branch, NHGRI

J. PICKEL, R. MCKAY
Laboratory of Molecular Biology, NINDS, NIH, Bethesda, Maryland 20892, USA

ABSTRACT

Myocardial infarction leads to loss of tissue and impairment of cardiac performance. The remaining myocyles are
unable to reconstitute the necrotic tissue, and the post-infarcted heart deteriorates with time. Injury to a target organ
is sensed by distant stem cells. Which migrate to the site of damage and undergo alternate stem cell differentiation;
these events promote structural and functional repair. This high degree of stem cell plasticity prompted us to test
whether dead myocardium could be restored by transplanting bone marrow cells in infarcted mice. We sorted lineage-
ngative (Lin) bone marrow cells from transgenic mice exprssing enhanced green fluorescent protein by fluorescence -
activated cell sorting on the basis of c-kit expression. Shortly after coronary ligation, Lin™ c-kit"®® cells were injected
in the contracting wall bordering the infarct. Here we report that newly formed myocardium occupied 68% of the
infarcted portion of the ventricle 9 days after transplanting the bone marrow cells. The developing tissue comprised
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Ch. F. STEVENS
Molecular Neurobiology raboratory, Howard Hughes Medical Institute at the Salk Institute, 10010, north torrey pines
road, La Jolla, California, USA

ABSTRACT

During an investigation of the mechanisms through which the local environment controls the fate specification of a
dult neural stem cells, we discovered that adult astrocytes from hippocampus are capable of regulating neurogenesis
by instructing the stem cells to adopt a neuronal fate. This role in fate specification was unexpected because, during
development, neurons are generated before most of the astrocytes. Our findings, together with recent reports that
astrocyles regulate synapse formation and synaptic transmission, reinforce the emerging view that astrocytes have an
active regulatory role-rather than merely supportive roles traditionally assigned to them-in the mature central nervous
system.

Key Words

central nervous system(CNS), astroglia, neruogenesis, hippocampus, astrocytes.

« This article appeared in Nature, Vol.416, 2 May 2002. It has been translated into Arabic by Dr. G. Alia, Atomic Energy Commission of Syria.

PLURIPOTENCY OF MESENCHYMAL STEM CELLS
DERIVED FROM ADULT MARROW”

Y. Jiang
Stem Cell Institute
B. N. Jahagirdar, C.M. verfaillie
Division of Hematology, Oncology and Transplantation, Department of Medicine.
R. L. Reinhardt
Department of Microbiology, Center for Immunology.
C. D. Keene, X. R. Ortiz-Gonzalez, W. C. Low

Department of Neurosurgery , and Department of Genetics, Cell Biology and Development.
R. E. Schwartz, M. Reyes, T. Lenvik, T. Lund, M. Blackstad, J. Du, S. Aldrich, A. Lisberg

Stem Cell Institute

D. A. Largaespada
Department of Genetics, Cell Biology and Development,
University of Minnesota Medical School, Minneapolis, Minnesota 55455,USA

ABSTRACT

We report here that cells co - purifying with mesenchymal stem cells-termed here multipotent adult progenitor cells
or MAPCs-differentiate, at the single cell level, not only into mesenchymal cells, but also cells with visceral mesoderm,
neuroectoderm and endoderm characteristics in Vitro. When injected into an early blastocyst, single MAPCs
contribute to most, if not all, somatic cell types. On transplantation into a non - irradiated host, MAPCs engraft and
differentiate to the haematopoietic lineage, in addition to the epithelium of liver, lung and gut. Engraftment in the
haematopoietic system as well as the gastrointestinal tract is increased when MAPCs are transplanted in a minimally
irradiated host. As MAPCs proliferale extensively without obvious senescence or loss of differntiation potential
potential, they may be an ideal cell source for therapy of inherited or degenerative diseases.

Key Words
embryonic stem cell, cell differentiation, gene therapy.

« This urticle appeared in Nature, Vol 418, 4 July 2002. It has been translated into Arabic by Dr. W. Al-Ashkar, Atomic Energy Commission of Syria
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M. WERNIG, O. BRUSTLE
Department of Neuropathology, University of Bonn Medical Center, Sigmund-Freud- Strasse 25, 53105 Bonn,
Germany
I. D. DUNCAN
Medical Sciences

ABSTRACT

The remarkable developmental potential and replicative capacity of human embryonic stem (ES) cells promise an
almost unlimited supply of specific cell types for transplantation therapies. Here we describe the in vitro
differentiation, enrichment, and transplantation of neural precursor cells from human ES cells. Upon aggregation to
embryoid bodies, differentiating ES cells formed large numbers of neural tube-like structures in the presence of
fibroblast growth factor 2 (FGF-2). Neural precursors within these formations were isolated by selective enzymatic
digestion and further purified on the basis of differential adhesion. Following withdrawat of FGF-2, they
differentiated into neurons, astrocytes, and oligodendrocytes. After transplantation into the neonatal mouse brain,
human ES cell-derived neural precursors were incorporated into a variety of brain regions, where they differentiated
into bolh neurons and astrocytes. No teratoma formation was observed in the transplant recipients. These results
depict human ES cells as a source of transplantable neural precursors for possible nervous system repair.

Key Words

embryonic stem cells, transplantation therapy, neural precursors,astrocytes,differentiation.

«This article appeared in Nature Biotechnology, Vol.19, December 2001. It has been translated into Arabic by Dr. M E. lesa, Atomic Energy Commission of Syria

ASTROCYTES: NEW STARS OF THE BRAIN™

F. PFRIEGER
centre de neurochimie de Strasbourg-France

C. STEINMETZ
etudiante en these de neurosciences dans le groupe de F. pfrieger

ABSTRACT

Specification and cooperation between cells are the two essential principles that govern well functioning of living
organisms. These principles are often neglected in studies involving the brain. In this concern, any researcher studying
biology or medicine agrees with the saying that "neurons are the main active elements in the brain" without
underestimating the importance of glial cells fulfilling all free space that neurons leave behind. Among glial cells,
astrocytes are the most abundant and great interest in these cells has been shown in the last two years. For a hundred
years these cells were considered as filling or nutritive tissues, however, recently it is generally accepled that these cells
play a major role in the synapses development and activity. As Nature (May 2002) showed, astrocytes are astonishing.
Neurobiologists neglected glial cells and they considered them for a long time as neurons mediators! This is true
because without them synapses and neurons do not exist.

Key Words

astrocytes, glue cells, neurone, neuroglia, synapses, ventricule.

« This article appeared in L# Recherche, N.361, Feb. 2003 It has been translated into Arabic by Dr G. Alia, Atomic Energy Commission of Svrii,

ASTROGLIA INDUCE NEUROGENESIS FROM ADULT
NEURAL STEM CELLS™

H. SONG, F. H. GAGE
Laboratory of Genetics, The Salk Institute, 10010, north torrey pines road, La Jolla, California, USA
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3JQ, UK.

EDWARD P. EVANS
Department of Zoology, University of Oxford, South Parks Road, Oxford OXI 3PS, UK.

ABSTRACT

Recent reports have suggested that mammalian stem cells residing in one tissue may have the capacity to produce
differentiated cell types for other tissues and organs'®. Here we define a mechanism by which progenitor cells of the
central nervous system can give rise to non-neural derivatives. Cells taken from mouse brain were co-cultured with
pluripotent embryonic stem cells. Following selection for a transgenic marker carried only by the brain cells,
undifferentiated stem cells are recovered in which the brain cell genome has undergone epigenetic reprogramming.
However, these cells also carry a transgenic marker and chromosomes derived from the embryonic stem cells.
Therefore the altered phenotype does not arise by direct conversion of brain to embryonic stem cell but rather through
spontancous generation of hybrid cells. The tetraploid hybrids exhibit full pluripotent. character, including
multilineage contribution to chimaeras. We propose that transdetermination consequent to cell fusion'® could
underlie many observations otherwise attributed to an intrinsic plasticity of tissue stem cells °.

Key Words

embryonic stem cells (ES cells), progenitor cells, transgenic mice, tetraploid hybrids, brain cells, epigenetic
reprogramming, chimaera, transdetermination, transdifferentiation, cell fusion, pluripotency.

+This article appeared in Nafure, Vol.416, 4 April 2002. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of Syria.

EMBRYONIC STEM CELL LINES FROM HUMAN BLASTO-
CYSTS: SOMATIC DIFFERENTIATION IN VITRO™

B. E. REUBINOFF
Monash Institute, Monash University, Melbourne, Australia.

ABSTRACT

We describe the derivation of pluripotent embryonic stem (ES) cells from human blastocysts. Two diploid ES cell
lines have been cultivated in vitro for extended periods while maintaining expression of markers characteristic of
pluripotent primate cells. Human ES cells express the transcription factor Oct-4, essential for development of
pluripotential cells in the mouse. When grafted into SCID mice, both lines give rise to teratomas containing
derivatives of all three embryonic germ layers. Both cell iines differentiate in vitro into extraembryonic and somatic
cell lineages. Neural progenitor cells may be isolated from differentiating ES cell cultures and induced to form mature
neurons. Embryonic stem cells provide a model to study early human embryology, an investigational tool for
discovery of novel growth factors and medicines, and a potential source of cells for use in transplantation therapy.

Key Words
embryonic stem cells (ES), embryonal carcinoma cells (EC), transplantation therapy.

« This article appeared in Nature Brotechnology, April 2000. It has been translated into Arabic by Dr. A. Othman, Atomic Energy Commission of Syria.

IN VITRO DIFFERENTIATION OF TRANSPLANTABLE
NEURAL PRECURSORS FROM H}JMAN EMBRYONIC STEM
CELLS

S.C. ZHANG, J.A. THOMSON
Department of Anatomy, Neurclogy, University of Wisconsin, 1500 Highland Avenue, Madison, WI 53705
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Kyoto Univ., Shogoin Kawaharache 33, Sakyo-ku, Kyoto 606-8507, Japan.
S. JORDAN, 1. JACKSON
MRC Human Genetics Unit, Western General Hospital, Edinburgh EH4 2XU, UK.
H. OSHIMA, Y. BARRANDON
Ecole Normale Supérieure, 46 rue d’Ulm, Paris, Cedex 05, France.
M. OSAWA, M. MORIYAMA, S. NISHIKAWA
Riken Center for Developmental Biology, Minatojima-minamicho 2-2-3, Chuo-ku, Kobe, 650-0047, Japan.

ABSTRACT

Stem cells-which have the capacity to self-renew and generate differentiated progeny- are thought to be maintained
in a specific environment known as a niche. The localization of the niche, however, remains largely obscure for most
stem-ccll systems. Melanocytes (pigment cells) in hair follicles proliferate and differentiate closely coupled to the hair
regencration cycle. Here we report that stem cells of the melanocyte lineage can be identified, using Dect-lacZ
transgenic mice, in the lower permanent portion of mouse hair follicles throughout the hair cycle. It is only the
population in this region that fulfils the criteria for stem cells, being immature, slow cycling, self-maintaining and fully
competent in regenerating progeny on activation at early anagen (the growing phase of hair follicles). Induction of the
repigmentation process in K14- steel factor transgenic mice demonstrates that a portion of amplifying stem-cell
progeny can migrate out from the niche and retain sufficient self-renewing capability to function as stem cells after
repopulation into vacant niches. Qur data indicate that the niche a dominant role in the fate determination of
melanocyte stem-cell progeny.

Key Words

niche, melanocyte cells, stem-cells, hair follicles, hair pigmentation.

« This article appeared in MNature, Vol.416, 25 April 2002. It has been translated into Arabic by Dr. A. Madaniah, Atomic Energy Commission of Syria

TRANSLATING STEM AND PROGENITOR CELL BIOLOGY
TO THE CLINIC: BARRIERS AND OPPORTUNITIES™
I. L. WEISSMAN

Departments of pathology and developmental biology, Stanford university school of medicine, Stanford, CA 94302-
5323, USA.

ABSTRACT

Stem cells are the natural units of embryonic generation, and also adult regeneration, of a variety of tissues.
Recently. the list of tissues that use the model of differentiation from stem to progenitor to mature cell has increased
from blood to include a variety of tissues, including both central and peripheral nervous systems and skeletal muscle;
it is also possible that all organs and tissues are derived from, and still contain, stem cells. Because the number and
activities of stem cells and their progeny are homeostatically regulated, clinical stem cell transplantation could greatly
add to the physician’s armamentarium aga’nst degenerative diseases.

Key Words

stem cells, differentiation, transplantation, pluripotent, multipotent, totipotent, monoclonal antibodies {mAb),
engraftment, proto-oncogene, regeneration.

» This article appeared in Science, Vol 287, 25 February 2000. It has been transiated into Arabic by Dr. A. Ekhtiar, Atoric Energy Commission of Syria

CHANGING POTENCY BY SPONTANEOUS FUSION™

QI-LONG YING - JENNIFER NICHOLS - AUSTIN G. SMITH
Centre for Genome Research, University of Edinburgh, The King's Buildings, West Mains Road, Edinburgh EH9
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OUT OF EDEN: STEM CELLS AND THEIR NICHES™

F. M. Watt
Keratinocyte Laboratory, Imperial Cancer Research Fund, 44 Lincoln’s Inn Fields, London WC24 3PX, UK.
B. L. M. Hogan

Howard Hughes Medical Institute & Department of Cell Biology, Vanderbilt University Medical Centre, Nashville, TN
37232-2175, USA.

ABSTRACT

Stem cells are currently in the news for two reasons: the successful cultivation of human embryonic stem cell lines
and reports that adult stem cells can differentiate into developmentally unrelated cell types, such as nerve cells into
blood cclls. Both intrinsic and extrinsic signals regulate stem cell fate and some of these signals have now been
identified. Certain aspects of the stem cell microenvironment, or niche, are conserved between tissues, and this can be
cxploited in the application of stem cells to tissue replacement therapy.

Key Words

stem cells, cell differentiation, asymmetric, cell division, niche, transcription factor, signal transfer, intracellular
clock.

« This article appeared in Science, Vol 287, 25 Feb. 2000. It has been Lranslated into Arabic by Dr. A. Bakir, Atomic Energy Commission of Syria

WHY STEM CELLS?"

D. VAN DER KOOY
Depariment of Anatomy and Cell Biology, University of Toronto, Faculty of Medicine, Canada.

S. WEISS
Deparmment of Anatomy and Cell Biology, University of Calgary, Faculty of Medicine, Canada.

ABSTRACT

Stem cells are viewed from the perspectives of their function, evolution, development, and cause.
Counterintuitively, most stem cells may arise late in development, to act principally in tissue renewal, thus ensuring
an organism’s fong-term survival. Surprisingly, recent reports suggest that tissue-specific adult stem cells have the
potential to contribute to replenishment of multiple adult tissues.

Key Words

stem cell, progenitor cell, plastocyst, hematopoietic stem cells, chimera, astrocytes.

«This article appeared in Science, Vol 287, 25 Feb, 2000. It has been translated into Arabic by Dr. E. Ghanem, Atomic Energy Commuission of Syria

DOMINANT ROLE OF THE NICHE IN MELANOCYTE
STEM-CELL FATE DETERMINATION™

E. NISHIMURA, H. YOSHIDA, Y. MIYACHI, S. NISHIKAWA
Dept. of Mol. Genetics and Dept. of Dermatology, Graduate School of Medicine,
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