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• Embryonic stem cells (ESC)
• Adult stem cells (ASC)

• Nuclear transfer stem cells (NTSC)
• Induced pluripotent stem cells (iPS)

• Cancer stem cells (CSC)

STEM CELLS

(physiological stem cells that are present 
at different stages of the life )

(artificially reprogrammed stem 
cells,  by nuclear transfer or 
“induction”)

(pathological stem cells that are present in cancer)
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IVF=in vitro fertilization
ICSI= intracytoplasmic sperm injection
ICM=inner cell mass
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MES=mouse embryonic fibroblasts)











(mouse embryonic fibroblasts)





https://www.youtube.com/watch?v=h9QBKborGvI

https://www.youtube.com/watch?v=h9QBKborGvI


Stimulus-triggered conversion of lymphocytes into Oct4-GFP+ cells

CD45+ cells were sorted by fluorescence-activated cell sorting (FACS) from the 
lymphocyte fraction of postnatal spleens (1-week old) of C57BL/6 mice carrying an 
Oct4-GFP transgene, and were exposed to various types of strong, transient, physical 
and chemical stimuli. 
We examined these cells for activation of the Oct4 promoter after culture for several 
days in suspension using DMEM/F12 medium supplemented with leukaemia inhibitory 
factor (LIF) and B27.

(LIF is usually added to stem cell culture medium to reduce spontaneous 
differentiation)



CD45+ cells were sorted by fluorescence-activated cell sorting (FACS) from the lymphocyte fraction of 
postnatal spleens (1-week old) of C57BL/6 mice carrying an Oct4-GFP transgene, and were exposed to 
various types of strong, transient, physical and chemical stimuli. 
We examined these cells for activation of the Oct4 promoter after culture for several days in suspension 
using DMEM/F12 medium supplemented with leukaemia inhibitory factor (LIF) and B27.



Low-pH-induced Oct4-GFP+ cells represent pluripotent cells. 
a, Immunostaining for pluripotent cell markers (red) in day 7 
Oct4-GFP1 (green) clusters. 
b, qPCR analysis of pluripotency marker genes. 
d, Immunostaining analysis of in vitro differentiation capacity of 
day 7 Oct4-GFP1 cells. 
e, Teratoma formation assay of day 7 clusters of Oct4-GFP1 cells. 





Chimaeric mouse generation from STAP cells. 
a, Schematic of chimaeric mouse generation. 
b, E13.5 chimaera fetuses from 2N blastocytes injected with STAP cells (derived from B6GFP CD45+ cells 
carrying cag-gfp). 





https://retractionwatch.com/2014/07/
02/stap-stem-cell-papers-officially-
retracted-as-nature-argues-peer-
review-couldnt-have-detected-fatal-
problems/

https://retractionwatch.com/2014/07/02/stap-stem-cell-papers-officially-retracted-as-nature-argues-peer-review-couldnt-have-detected-fatal-problems/








https://www.nytimes.com/2018/10/15/health/piero-anversa-fraud-retractions.html

https://retractionwatch.com/2018/12/13/anversa-cardiac-stem-cell-lab-earns-13-retractions/

https://www.nytimes.com/2018/10/15/health/piero-anversa-fraud-retractions.html
https://retractionwatch.com/2018/12/13/anversa-cardiac-stem-cell-lab-earns-13-retractions/








Direct conversion of mouse skin 
fibroblasts into iSCs. 
(a) Schematic representation of the 
reprogramming strategy for generating 
iSCs using the dox-inducible lentiviral
transgenes expressing tTA, combinations 
of transcription factors (TFs) together with 
the small molecules NRG1 and Fsk.
(b) S100 (green) and O4 (red) 
immunofluorescence staining of 
Sox10/Egr2 (SE) or tTA-infected (inset) 
MEFs. 
(c) Quantification of S100þ and 
S100þ/O4þ cells expressed as percentage 
over the total number of cells in 
experimental (SE) and control (tTA) 
conditions 
(d) Fluorescence-activated cell sorting-
based purification of the O4þ iSC
population. 
(e) Expression of SC cardinal markers by 
RT–PCR in fibroblasts (Fib), induced SCs 
and adult sciatic nerve (SN, positive 
control). Sox10e, endogenous Sox10, 
Egr2e, endogenous Egr2. 
f) Expression of Oligodendrocyte-specific 
markers by RT–PCR in fibroblasts (Fib), 
induced SCs,  sciatic nerve (SN) and P20 
spinal cord (SpC, positive control). 
(g) S100/O4 and S100/MPZ 
immunofluorescence staining in iSCs. 
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Adult stem cell markers






