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Stem Cell History

1998 - Researchers first extract stem cells from human
embryos

1999 - First Successful human transplant of insulin-making
cells from cadavers

2001 - President Bush restricts federal funding for
embryonic stem-cell research

2002 - Juvenile Diabetes Research Foundation
International creates $20 million fund-raising effort
to support stem-cell research

2002 - California ok stem cell research

2004 - Harvard researchers grow stem cells from embryos
using private funding

2004 - Ballot measure for $3 Billion bond for stem cells



Stem Cells

A cell that has the ability to continuously divide
and differentiate (develop) into various other
kind(s) of cells/tissues.

‘Blank cells’ (unspecialized)

Capable of dividing and renewing themselves
for long periods of time (proliferation and
renewal)

Have the potential to give rise to specialized cell
types (differentiation)



Stem cells are the
foundation for every
organ, tissue, and cell in
the human body.
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Types of Stem Cells

Sources of cells Types of stem cells
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Stem cell

Nature Description Examples
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Stem Cell Differentiation
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Toapowent Stem Cell

These cells hawe unlimited capability and
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Stages of Embryogenesis

O 5o
/ ‘ \ « 4 %
() A ()
(4
() () ()
‘ Day 2 ~ N &0
2-cell embryo Day 3-4
Day 1 Multi-cell embryo
Fertilized egg
()
()
e ()
() A o 0 p A

0.5 &1 O Day 5-6
Day 11-14 Blastocyst
Tissue Differentiation



Derivation and Use of Embryonic
Stem Cell Lines
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Embryonic Stem cells Potency
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Hematopoietic Stem Cell Differentiation
. —

Multipotential hematopoietic

stem cell
(Hemocytoblast)

v v

Common myeloid progenitor Common lymphoid progenitor

1 T I —
; 00 © @ @

. Erythrocyte  Mast cell Natural Killer cell

Small lymphocyte

Myeloblast (Large granular lymphocyte)
\ i l ll l T lymphocyte B lymphocyte
Megakaryocyt:a @ w @
l Basophil Neutrophil Eosinophil Monocyte
l." . l Plasma cell
Thrombocytes

0 . °
' ‘
J .

Macrophage



Adult Stem Cells Potency

Liver

CNS stom ceolis

Skelotal

Bonoe marrow
stromal ceoll

3 V = Epithelial
- cell
Fat ceoll —‘\
’ \* ———
o ey -
- il
— N
Cardiac muscle
= Nouron
2
Y o

Glial cell



THE MESENGENIC PROCESS _
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Potential of Adult Stem Cells

Biopharmaceuticals
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