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Naïve and Primed pluripotent state

Hanna et al., 2010



SNU AR&T

Naïve and Primed pluripotent state

Hanna et al., 2010



SNU AR&T

Pluripotent stem cells in pigs

References Embryo Source Passage Number Remarks

Piedrahita et al. 
(1990)

In vivo blastocysts day 7–8 >32 passages
ES- and epithelial-like morphology; epithelial-like cells expressed cytokeratin 18; EB 
formation; differentiation into vesicular structures

Anderson et al. 
(1994)

In vivo blastocysts day 6–10 10 passages
ES-like cells; establishment of ES-like cell lines greater for day 10 embryos, but they 
readily differentiated into epithelial-like cells, fibroblasts and cardiac muscle; no
Chimera

Moore and 
Piedrahita (1996, 
1997)

In vivo blastocysts day 7 4 day culture
Two morphologies: nonepithelial and epithelial-like cells; AP positive; cytokeratin 
negative

Li et al. (2003) In vivo blastocysts day 7–9 
minipigs

6 passages
Mouse ES-like cells; AP positive; EB formation; differentiation into neuron-like, smooth 
muscle, and epithelium-like Cells

Li et al. (2004) In vitro 4-cells to blastocysts 4 passages
ES-like cells derived only from blastocysts; AP positive; EB formation; differentiation into 
fibroblasts and neurons

Brevini et al. 
(2005)

In vitro parthenogenetic
blastocysts day 6

32 passages
Circular colonies with distinct margins of small round cells; EB formation; three colonies 
expressed OCT4, NANOG, and were negative for differentiation markers

Vackova and 
Madrova (2006)

In vivo blastocysts day 6–7 19 passages Colonies expressed OCT4 and NANOG

Kim et al. (2007) In vitro, parthenogenetic, and NT
blastocyst

5 passages
Colonies with typical morphology of mouse ES-cells; expressed AP; EB formation; 
spontaneous differentiation; more primary colonies were formed from IVF and NT
than parthenogenetic blastocysts

Alberio et al. 
(2010)

In vivo blastocyst day 10.5–12 12 passages
Flat, compact colonies; SSEA-1 expression; normal karyotype; OCT4, NANOG, SOX2, and 
NODAL expression; AP and REX1 negative; EB formation; spontaneous differentiation 
into cells of three somatic germ layers

Vassiliev et al. 
(2010)

In vitro blastocysts day 7 and in 
vivo blastocysts day 6

14 passages
Polygonal shape morphology, two cell lines from in vivo blastocysts and four from in 
vitro blastocysts; expressed OCT4, NANOG, and SSEA-1; stable karyotype; EB formation; 
differentiation into cell types representative of all thee germ layers



SNU AR&T

Pluripotent stem cells in pigs

Park et al., 2013
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Pluripotent stem cells in pigs

Zhang et al., 2014 Kwon et al., 2013 Fujishiro et al., 2013 Cheng et al., 2012

Telugu et al., 2011

This Study aims to… 

1. Derive a porcine embryonic germ cell line.

2. Characterize a pluripotent state of pEGCs.
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Experimental scheme and Hypothesis
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Porcine embryonic germ cells

+LIF +bFGF
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Effects of culture conditions
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Immunocytochemistry
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X chromosome inactivation
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Conclusion

1. we were able to successfully derive embryonic germ cells from genital 
ridges of a porcine fetus. 

2. In LIF supplement, pEGCs showed naive-pluripotency expressing SSEA1, 
while pEGCs show primed-pluripotency expressing SSEA4 in bFGF condition.

3. two cell lines showed fully methylated pattern similarly in XIST promoter 
regions.
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Perspectives

(Dong et al., Xenotransplantation, 2013)

Standard of Naïve pluripotent state in pig study. 

Generation of transgenic animals
- Bioreactor, Xenotransplantation, disease model, disease-resistance animal



SNU AR&T
2014 한국발생생물학회 일반연제


