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From: Stem Cell Information, NIH USA 2006
http://stemcells.nih.gov/info/scireport/appendixa
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Folding of the embryo occurs,
and the vertebrate body plan
is established.

Gastrulation occurs.
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TRUNK Milestones for CNS and PNS neurogenesis

PAX6 - CNS neurons

SOX1

Neural
induction

Migratory
Neuro- NC
mesodermal
progenitors
T, SOX2

Neural
crest
induction

|~ PNS neurons




Saptamanile4si5

End of 4th week

Neurulation.
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the body cavities.
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Differentiation and growth of neurons at 26 days
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MESC colony
The Nobel Prize in Physiology or Medicine 2007
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Celulele stem embrionare umane

1998: First Embryonic Stem Cell Lines
Derived from Human
Blastocysts

www .sciencemag.org SCIENCE VOL 282 6 NOVEMBER 1998

James A. Thomson & co-workers

In vitro fertilization
Steptoe & Edward 1998 (Nobel Prize 2010)
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7. Reimplantation
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embryos

' Derivation of hESC lines
G'Enmgwosfmen 5. Early cleavage in vitro >1000 hE S C Ilne S
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PERIPHERAL SENSORY NEURONS
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Modeling CNS neurogenesis
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Dorsal telencephalic (cortical) neurons

Neural induction, dorsal telencephalic patterning
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Reprogramming

Differentiation

Somatic cell

Reprogramare pentru pluripotenta?



Nobel Prize in Physiology or Medicine 2012
“For the discovery
that mature cells can be reprogrammed to become pluripotent”

4 factori 3 factori
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veF staining KIfa- K

Takahashi & Yamanaka
Cell 2006



Tissue cell type Reprogramming tools
TF combinations
===
Fibroblasts i Siﬂg'@ TF
Chemical
‘m %%5 Integrating
lentiviral
retroviral
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Leucocyg 9 Phalmolog\calcompnunds Sendal VIFUS
mRNA .
§:§:§:§:§:§:§:§ MA episomal Eficienta ~ 0.01-4%
Myocytes RNA plasmld DNA
L 2 protein Mecanism epigenetic
iPS cell colonies on MEFs
Durata de generare si caracterizare: 3-6 luni
Banci de celule stem pluripotente induse
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Modelarea bolilor???

In vivo In vitro

+multe gene/mecanisme conservate

+/- durata de viata
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Investigarea mecanismelor patologice (initiere si progresie) in celule
umane relevante.




Boli Neurodegenerative :

Complexitate ridicata!

MECANISM NEELUCIDAT

FARA TRATAMENT SPECIFIC!



Polinucleotide in Tandem!!!
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Spinocerebellar Ataxia type 6 (SCA6) model
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Concluzii

e No ethical concerns

e Patient-specific

Technology: routine, no safetly concern
for non-integrative methods

Multiomic approaches for characterization

Progress in directed differentiation, efficiency for some classes of neurons



Treatment of
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mutation by gene targeting

« differentiation into the most V

affected cell types:

» impact of the genetic background
reduced by using isogenic lines as
control

healthy iPSCs

Search for early phenotype and disease progression!
Disease ,in a dish”, especially for monogenic diseases
Isogenic lines and multiomics

Drug/toxicity/treatments/corrections testing on human/patient neurons

v' Forced ageing, induced stress V
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