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Human induced Pluripotent Stem Cells
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exist only at the earliest
stages of embryonic
development.

In humans, these cells no
longer exist after about five
days of development.

When grown in a lab dish
these hESCs can continue
dividing indefinitely.

James Thomson, a professor
of Anatomy at the University
of Wisconsin, isolated and
first propogated hESCs in
1998.

Morula

Pluripotent
Inner Mass Cells

Y = Human Fetus



Cell
Tissue
Organ

during Development

s
G
-
D
e
o
al
D
o
Qv
LL
©
D
G
©
-
e
)
D
nd

Waddington (1942)
“epigenetic landscape”




Induced Pluripotent Stem Cells (IPSCs)
Y4t Reprogramming Adult Cells
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Fibroblast Cultures by Defined Factors
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Candidate Pluripotency factors:

Ecatl Sox15 uUtfl
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Fbxol5 Dppa2 Dppa3
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ERas Sall4 B-catenin
Dnmt3l Oct3/4 c-Myc
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g Induced Pluripotent Stem Cells (IPSCs)

All 24 factors together can reprogram fibroblasts
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Induced Pluripotent Stem Cells (IPSCs)

Subtraction Experiments to Find Minimal Combination of Factors
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Induced Pluripotent Stem Cells (IPSCs)
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hiIPSCs
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Cardiomyocytes

In-A-Dish!

Zwi-Dantsis, et al. (2012) Eur. Heart J.



Cardiomyocytes

In-A-Dish!

Uosaki, et al. (2011) PLoS ONE.



hiPSC-derived cardiomyocytes

Cardiomyocytes

In-A-Dish!

Atrial-like

Ventricular-like

|20 mYy

400 msec

Uosaki, et al. (2011) PLoS ONE.
Ma J et al. (2011) Am J Physiol Heart Circ Physiol.






IPSC-derived MSCs
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1) Provide control hiPSCs and CRISPR-derived isogenic lines.

1) Provide hiPSC-derived lineages (NPCs, Neurons, Cardiomyocytes, others).
2) Provide hands-on training in hiPSC culture for students, post-docs, others.
1) Provide project-based support for generation of patient-derived hiPSC lines.

1) Stem Cells and Regeneration Seminar Series.

Director: Araz Toumadje
ph. 434.297.5302
atSkh@virginia.edu



hiPSC-based Medicine

Induced pluripotent stem cells:
the new patient?

Milena Bellin', Maria C. Marchetto?, Fred H. Gage’ and Christine L. Mummery'’

NATUREREVIEWS|MOLECULAR CELL BIOLOGY VOLUME 13 [NOVEMBER 2012 [ 713

® 2012 Macmillan Publishers Limited. All rights reserved

a Arrhythmic event
= G

o)

Disease modelling

b

— - -

Molecular mechanism

of the disease

©) ‘ Reprog;mming ‘ | Diﬁert;tiation ‘ a &
% = % ;—>

Somatic cells iPS cells Specialized Drug screening
(unipotent) differentiated and discovery
cells

¢

Patient

Cell therapy?
Human preclinical
trials ‘in a tube’

Cardiac, neural,
liver toxicity tests |




hiPSC-derived Retina

nature International weekly journal of science

Home | News & Comment | Research ‘ Careers & Jobs ‘ Current Issue | Archive | Audio & Video

Japanese woman is first recipient of next-
generation stem cells

Surgeons implanted retinal tissue created after reverting the patient's own cells to

pluripotent’ state. In a two-hour procedure starting at 14:20 local time today, a

David Cyranoski team of three eye specialists lead by Yasuo Kurimoto of the
Kobe City Medical Center General Hospital, implanted a 1.3 by
12 September 2014 3.0 millimetre sheet of retinal pigment epithelium cells into an

eye of the Hyogo prefecture resident, who suffers from age-
related macular degeneration, a common eye condition that can
lead to blindness.



hiPSC-derived Retina
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