Stem Cells in Biomedical Research
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1. Stam Callz in Hom=ostazis

2. Regeneration Research in Other Onganisms

3. Embryonic 5tem Cells and induced Pluripotent Stem Cells

1. Stem Cells in Homeostasis

*Why do we need stem cells?
sHaow do we de=fine stem czlls?
alffher= da stem cells reside?

sHaow do stem o=l differentiste?

You are not exactly the same as
you were yesterday!

# Turnower of blood calls
— Half-life of RBLs, ~120 days

— Losing RBECs at o rate of 2 milkons per second
— Half-life of Neutrophils, 2~7 hrs

— Losing WECs at a2 rate of L million per second

= Turnower of whole body
— Losing ~1 trillion cells per day [7)
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"gemeinsame Stammzelle”

[common st=m cell]
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Postulated the existence of an undifferentiated
stem cell giving rise to the plethara of blood cells
solely based on morphological observatians.

Artur Fappenhadm |1E70-15315)

* Colony Forming Unit [Till & McCulach, 1961)
— Treced hemetopoietic repopulstion @apecty to clonogenic cels.
* Bone Marrow Transplantation j1e51~1956)

- Canoborated the exishence of the hemetopoietic stem cells in the BM Dy
showing hermetopoietic necovery from trarspianted BM after iradistion

damage.
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How do we define a Stem Cell?

¢ A oell that is capable prolonged self-renewal

» A cell that is sble to differentiate into one or more lIn=ages

Differentiation Potential of Stem Cells
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Totipotent- ahility to ghwe rise to all
embryonic and extra-embryanic

tissues

Pluripatent- akility ta give rise ta
embeyonic timsues (3 peem layers-
ectad=rm, =rdocderm, mesadsrm

» Multpotent- can produce cells of

diasely redated family of celis

* LUnipotent- =n produce only one o=l
i\ S type, have praperty of self-renewal

el ar [2008) Msfurs Fowowas MCS 5733

Where Do Stem Cells Reside?
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Stem Cell Self-Renewal in Niche
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Control of Stem Cell S=1f-

Renewal in Drosoghila
Spermatozenesis by JAK-
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