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The progressive loss of potency
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Reprogramming to pluripotency
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Reprogramming through cell fusion
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Reprogramming through cell fusion

Cowan et al., Science, 2005




Reprogramming through cell fusion
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Induced reprogramming of mouse cells
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Induced reprogramming of mouse cells

Inducticn of Pluripotent Stem Cells
from Mouse Embryonic and Adult
Fibroblast Cultures by Defined Factors
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Generation of germline-competent
induced pluripotent stem cells
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Induced reprogramming of human cells

Induction of Pluripotent Stern Cells
from Adult Human Fibroblasts
by Defined Factors
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Reprogramming of human somatic cells to
pluripotency with defined factors
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Modeling human disease with iPS cells

Defined set of factors
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Modeling human disease with iPS cells

Defined set of factors
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Study patient-specific cells
at the cellular level

Modeling human disease with iPS cells

Defined set of factors
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Modeling human disease with iPS cells

Defined set of factors
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Treating human disease with iPS cells

Defined set of factors
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Generation of FA patient-specific iPS cells

Juan Bueren

CIEMAT
Promoters Transgene D Source Passages
FANCA
RV viralLTR FANCA-EGFP FAS Skin High
FANCA-Neo for FANCA FA90 Skin High
FA153  Skin High
Ly Memalpromoters;  FANCA !
SFFV, CMV, PGK, VAV FANCA-Wpre FAd404  Skin Fresh
FANCA- EGFP
! FAneD FA430  Skin Mid
RV viralLTR FANCD2 -EGFP for FANCD2 )
FANCDZ-Neo FA431  Skin Low
internal promoters:
v FANCD2- Wpre

VAV
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Generation of FA patient-specific iPS cells

Lines characterized

Patient FA Somatic Attempts  iPS-like  Lines Markers Invitro Terat.
D | group cell colonies _generated

FAS A Fibr. 5 L o NA KA NA
FAS A cFilr. 5 o o NA KA NA
FA90 A Fibr. 3 (1] 0 NA NA NA
FASD A cFibr. 3 ~37 10 5 5 3

| CcFA9D-44-X
FA153 A Fibr. 5 (1] o NA KA NA
FALSE | A cFibr. S 0 0 NA NA NA
FA404 A Fibr. 3 o 0 NA NA NA
FA404 A cFilse. 3 ~30 2 2 2 2
cFA404-FiPS4FX
FA404 A Kerat. 3 L] o NA NA NA
FA404 A cKerat 3 ~30 3 3 3
FA430 | D2 Fibr. 6 o KA NA
FA430 D2 cFibr. 6 0 NA NA
FA431 D2 Fibr. 3 ~10 NA NA
FA431 D2 cFibr. 3 ~10 2 2 2 NT
cFA431-44-X
9
fto_’;\_z! Raya et al.Nature 2009

Criteria for defining bona fide iPS cells

Self-renewal
> 20 passages
Karyotypic stability

Pluripotency
Expression of pluripotency-associated markers
In vitro differentiation
Teratoma formation

Molecular
DNA fingerprinting
Integration of reprogramming transgenes
Silencing of reprogramming transgenes
Reprogramming of gene expression profile
Reprogramming of DNA methylation profile
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Generation of FA patient-specific iPS cells

cFAD0-44-01 cFA90-44-11 cFAS0-44-21
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Generation of FA patient-specific iPS cells
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Generation of FA patient-specific iPS cells

cFA404- cFA404- cFA404- cFA404-
cFA90-44-01  FIPS4F1 KIPS4F1 KiPS4F3
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Generation of FA patient-specific iPS cells
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Hematopoietic differentiation of FA iPS cells

FA-specific iPS cells
.
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hBMP-4 (10 ng/ml) ——> dg FACS,CFC&LC
hVEGF (10 ng/ml)
hbFGF (10 ng/ml) —> d12

hFL (10 ng/mi)
hTPO (20 ng/ml)
hSCF (25 ng/ml)
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FA iPS-derived hematopoietic progenitor cells

Raya et al. Nature 2009

FA iPS-derived hematopoietic progenitor cells
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FA iPS-derived cells are disease free

Jordi Surrallés
UAB
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Disease-free hematopoietic progenitors
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Generation of FA patient-specific iPS cells

Lines chara
Patient FA Somatic  Atte: iPS-like  Lines Markers  In vitro at.
i | group _cell colonies _generated
FAS A Fibr. 5 [ 0 NA
FAS | A cFibr. 5 0 0 NA
FA90 A Fibr. 3 0 0 KA
FA90 A cFibr. 3 ~37 10 5
| cFA90-44-X
FA15: A 5 [ 1] NA NA NA
FALSS | A 5 0 0 NA NA NA
FA404 A 3 o 0 NA NA NA
FA404 A 3 ~30 2 2 2 2
cFA404-FiPS4FX
FA404 A A 3 L] o NA NA
FA404 A cKerat 3 ~30 3 3 3
| cFA404-Ki!
FA430 D2 Fibr. 6 L 0 NA NA
| D2 cFibr. 6 0 0 NA NA
D2 Fibr. 3 ~10 * NA NA
FA431 D2 cFibr. 3 ~10 2 2 2 NT
cFA431-44-X

Raya et al.,Nature 2009




FA pathway is critical for iPS cell proliferation

Jordi Surrallés
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FA pathway is critical for iPS cell proliferation
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Raya et al. Nature 2009

Proof-of-concept for iPS-based cell therapy

Defined set of factors
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Shortcomings of iPS cell therapy

Derivation of human iPS cells
Retroviral integrations
Clinical-grade lines

Control of cell proliferation
Selective killing
Understanding self-renewal

Specific differentiation protocols

Directed differentiation protocols
Clinical-grade protocols
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