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What are.stem cells?

The human body: is comprised of over. 200 different cell
types that-are organized into-tissues and-oergans that
provide viability and reproduction.

Stem Cells are characterized by the ab‘ility.to
- renew themselves through asymmetric cell division
- differentiate into a diverse range of cell types.

Two categories of Stem Cells: 'Embryonic and Adult.
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Timeline: induced pluripotency in human

-~ cells: 1PS cells
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Sources of Stem Cells

A long-debated mater-will be put to rest?
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Illustration by Cell Imaging Core of the Center for Reproductive Sciences




Fluorescent imaging of ES or IPS colonies.
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Treatment of Sickle Cell Anemia Mouse Model
with IPS Cells from Autologous Skin

Mouse with
sickle cell anemia

Collect skin cells )
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Differentiate into ))J
blood stem cells *
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lilustration by Tom DiCesare Hanna et al, Science 2007



Inducible pluripotent stem cells

5 SOM{CG of regeneratlve tISSUGS
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Cell Therapy and Tissue Engineering




CURRENT STATUS
IPS ,cells generation from skin fibroblasts
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Potential clinical use of 1PS cells
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Relieve
second-order
symptoms

Relieve first-
order
symptoms

Replace
defective
organ/tissue

Correct
defect,
regenerate

Disease tissue

Modification




* Direct reprogr'amming generates induced pluripotent stem (iPS) cells
that are functionally and phenotypically similar to embryonic (ES) sten

cells.

« “Safer” protocols in gene
evolving.

« Moreworkisn
L4

. I&ILy approved iPS cells are rapidl

replacement and therapeutics.
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MSCs home to areas of ischemia and tissue
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Heart M1 (DLC) 14 days post-MI f Skin Wound healing
- GFP-labeled MSCs from bone marrow e
-Scal expressing progenitors along with differentiated fibroblasts




