
Differentiation

<p>�</p>  <p>In a living animal, adult stem cells are available to divide, when needed, and can
give rise to mature cell types that have characteristic shapes and specialized structures and
functions of a particular tissue</p>  <p>Scientists have reported that adult stem cells occur in
many tissues and that they enter normal differentiation pathways to form the specialized cell
types of the tissue in which they reside. Normal differentiation pathways of adult stem cells:-.
<em>�</em></p>  <p>�</p>  <p>�<img src="images/stories/stemcelldifferentiation.jpg"
border="0" alt="Figure 2. Hematopoietic and stromal stem cell differentiation" title="Figure 2.
Hematopoietic and stromal stem cell differentiation" style="border: 2px solid black;" /></p> 
<p>�Figure 2. Hematopoietic and stromal stem cell differentiation</p>  <p>The following are
examples of differentiation pathways of adult stem cells (Figure 2) that have been demonstrated
in vitro or in vivo.</p>  <ul>  <li>Hematopoietic stem cells give rise to all the types of blood cells:
red blood cells, B lymphocytes, T lymphocytes, natural killer cells, neutrophils, basophils,
eosinophils, monocytes, and macrophages. </li>  <li>Mesenchymal stem cells give rise to a
variety of cell types: bone cells (osteocytes), cartilage cells (chondrocytes), fat cells
(adipocytes), and other kinds of connective tissue cells such as those in tendons. </li> 
<li>Neural stem cells in the brain give rise to its three major cell types: nerve cells (neurons)
and two categories of non-neuronal cells�astrocytes and oligodendrocytes. </li>  <li>Epithelial
stem cells in the lining of the digestive tract occur in deep crypts and give rise to several cell
types: absorptive cells, goblet cells, paneth cells, and enteroendocrine cells. </li>  <li>Skin stem
cells occur in the basal layer of the epidermis and at the base of hair follicles. The epidermal
stem cells give rise to keratinocytes, which migrate to the surface of the skin and form a
protective layer. The follicular stem cells can give rise to both the hair follicle and to the
epidermis.</li>  </ul>  <p><strong>Transdifferentiation.</strong></p>  <p>A number of
experiments have reported that certain adult stem cell types can differentiate into cell types
seen in organs or tissues other than those expected from the cells' predicted lineage (i.e., brain
stem cells that differentiate into blood cells or blood-forming cells that differentiate into cardiac
muscle cells, and so forth). This reported phenomenon is called transdifferentiation.</p> 
<p>Although isolated instances of transdifferentiation have been observed in some vertebrate
species, whether this phenomenon actually occurs in humans is under debate by the scientific
community. Instead of transdifferentiation, the observed instances may involve fusion of a donor
cell with a recipient cell. Another possibility is that transplanted stem cells are secreting factors
that encourage the recipient's own stem cells to begin the repair process. Even when
transdifferentiation has been detected, only a very small percentage of cells undergo the
process.</p>  <p>In a variation of transdifferentiation experiments, scientists have recently
demonstrated that certain adult cell types can be "reprogrammed" into other cell types in vivo
using a well-controlled process of genetic modification.�This strategy may offer a way to
reprogram available cells into other cell types that have been lost or damaged due to disease.
For example, one recent experiment shows how pancreatic beta cells, the insulin-producing
cells that are lost or damaged in diabetes, could possibly be created by reprogramming other
pancreatic cells. By "re-starting" expression of three critical beta-cell genes in differentiated
adult pancreatic exocrine cells, researchers were able to create beta cell-like cells that can
secrete insulin. The reprogrammed cells were similar to beta cells in appearance, size, and
shape; expressed genes characteristic of beta cells; and were able to partially restore blood
sugar regulation in mice whose own beta cells had been chemically destroyed. While not
transdifferentiation by definition, this method for reprogramming adult cells may be used as a
model for directly reprogramming other adult cell types.</p>  <p>In addition to reprogramming
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cells to become a specific cell type, it is now possible to reprogram adult somatic cells to
become like embryonic stem cells (induced pluripotent stem cells, iPSCs) through the
introduction of embryonic genes. Thus, a source of cells can be generated that are specific to
the donor, thereby avoiding issues of histocompatibility, if such cells were to be used for tissue
regeneration. However, like embryonic stem cells, determination of the methods by which
iPSCs can be completely and reproducibly committed to appropriate cell lineages is still under
investigation.</p>  <p><strong><br /></strong></p>  
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