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Characteristics of Human Embryonic Stem Cells
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Induction of Pluripotent Stem Cells
from Adult Human Fibroblasts
by Defined Factors

The Shared Nobel Prize in Physiology T P
or Medicine 2012 "for the discovery ) i “why

that mature cells can be ~

reprogrammed to become pluripotent”
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Human Embryonic Stem Cells
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So what's the problem?
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Ethical objections

Face immune
rejection after
transplantation

Patient Specific Induced Pluripotent
Stem Cells
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Signals to Stem Cells
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Other Cells Differentiation

Self-Renewal

Little, et al. Chemical Reviews , 2008

Neural Differentiation of hESCs
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Neural Differentiation of hESCs

hESC- derived neural progenitor cells express markers
for early embryonic neural stem cells — radial glial cells

Early Neural Tissue Development
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Neural Differentiation of hESCs
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Differentiation Potential of
hESC-Derived Neural Progenitors

GABAergic neurons, Glutaminergic neurons, Glial cells
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Neural Crest Development Neural Crest Differentiation from hPSCs
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Specificity of Neural Crest Differentiation Protocol Efficient Protocol to Derive Neural Crest Progenitors

Neural Crest Dif (NC)
Ty 3

Relative expression level

Neural Crest Progenitors are Multipotent Activation of FGF8 and Inhibition of Notch
Induce Migratory NC Phenotypes

-- g
- E -
TwsT!
oSy
' 8
o

'3

o

o

z

a

b -
) 3
8 o

o -

FGF8 + DAPT

PERIPHERIN

FGF8+DAPT pNCCs

GFAP.
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Inhibition of Notch Induces NC-Derived Neurons MBtch and Neural Crest Differentiaticis

TUJI/GFAP hPSCs
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Neural crest-derived neurons
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To sum up... Challenging of Neural Crest Differentiation
« Neuraland neural crest stem cells could be efficiently derived Lo
from hESCs. Neural tube e Periphery .
« Both neural and neural crest stem cells could be precursors for - 2 @ utovomi s =
various types of neurons 5 /0 m @ sorvor vouens . .
« Robust and efficient protocol for the derivation of premigratory ?(./0 = s o 5 g
neural crest-like cells (bNCCs) E @ /’ @ oo D
* pPNCCs are multipotent and able to generate neural crest \e L : l *
derivative cells, including peripheral sensory neurons. @ oo
» Modulation specific signaling pathways could induce migratory
neural crest cells and possible other neural crest derivatives. B o o ol Do Bio, 2006
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Modeling neurological disorders by using iPSCs

Disease
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Potential to be disease model
Drug test
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Nearo alogy
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Motor neurons

Steiatal nearons
Dopaminergic
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Cholinergic

wrological disorders
“w Loss of FMRI “w
expression
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Yes XN gene repression Np
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