Regulatory core controlling of ESC pluripotency

Conclusion

Culture of embryos 1-cell embryos Adhesion of mucus cells 8-cell embryos

Results:

Culture of 132 1-cell embryos ==> 111 blastocysts (84%)

High development rate of blastocysts in culture

Blastocysts

Isolation of ICM by trypsin

Results:

84 blastocysts from 1-cell embryo culture ==> 59 ICM after Trypsin (70%) 78 blastocysts from thawed morula ==> 42 ICM after Trypsin (54%) 

No difference between the two types of feeder cells

Concentration of feeder cells seems to play an important role in deriving rabbit ES cells

Ø

  renewal and pluripotency of ESC relies on a hierarchical regulatory structure including : ü signal transduction pathways to transfer multiple extracellular signals into the cell; ü intrinsic regulatory factors forming the regulatory core, which integrates extracellular signals received and controls the expression of dowstream genes; ü target genes regulated by the core regulatory module, including both genes initiating differentiation and factors involved in long-term self-renewal. Conclusion ==> Self-renewal and pluripotency of ESC relies on a hierarchical regulatory structure including : ü signal transduction pathways to transfer multiple extracellular signals into the cell; ü intrinsic regulatory factors forming the regulatory core, which integrates extracellular signals received and controls the expression of dowstream genes; ü target genes regulated by the core regulatory module, including both genes initiating differentiation and factors involved in long-term self-renewal. ==> Isolation of ESC lines relies on the adaptation of epiblast stem cells to in vitro conditions maintaining Oct-4, Nanog and Sox2 gene expression and supporting self-Loss of Oct4 expression with ES-like cell differentiation Ø Self-renewal of ES-like cells is not sustained in applied culture conditionsx10

ØConclusionØØ

  Isolation of rabbit and goat ES-like cells with human ESC features. Ø Very low efficiency of ES-like cell isolation. Ø Spontaneous differentiation of the ES-like cells after three or eight passages according to the specie. Ø A phenomenon associated with the loss of Oct4 expression. Isolation of rabbit and goat ES-like cells with human ESC features. Very low efficiency of ES-like cell isolation. Ø Spontaneous differentiation of the ES-like cells after three or eight passages according to the specie.

ØTATØØØØØØØ

  Only PGK promoter induces GFP expression in goat ES-like cells ü Technology which allows the entry of biologically active proteins into mammalian cells with high efficiency ü Technology based on the membrane penetration propriety of the TAT protein of HIV ü TAT-Oct4 and TAT-Nanog together sustain self-renewal and pluripotency of mouse ESC in the absence of LIF or feeder cells ü Addition of the TAT-fusion proteins to culture medium ==> Absence of genetic modifications of the cells TAT-Nanog protein increases the ability of the cells to : The quality and the density of feeder cells is crucial for the rabbit ESC derivation Ø The culture of embryos and the technique of isolation of ICM could be also important Conclusion The quality and the density of feeder cells is crucial for the rabbit ESC derivation Ø The culture of embryos and the technique of isolation of ICM could be also important ==> Improvement of the derivation and culture conditions according to the technique of Shufen Wang Conclusion The quality and the density of feeder cells is crucial for the rabbit ESC derivation Ø The culture of embryos and the technique of isolation of ICM could be also important ==> Improvement of the derivation and culture conditions according to the technique of Shufen Wang Ø Expression of the GFP reporter gene in rabbit or goat blastocyst cells following lentiviral infection of Inner Cell Mass Ø Efficiency of used promoter is different according to the specie: CAG promoter for rabbit cells and PGK promoter for goat cells Conclusion The quality and the density of feeder cells is crucial for the rabbit ESC derivation Ø The culture of embryos and the technique of isolation of ICM could be also important ==> Improvement of the derivation and culture conditions according to the technique of Shufen Wang Ø Expression of the GFP reporter gene in rabbit or goat blastocyst cells following lentiviral infection of Inner Cell Mass Ø Efficiency of used promoter is different according to the specie: CAG promoter for rabbit cells and PGK promoter for goat cells ==> Use of lentiviral vector to overexpress Oct4, Nanog and Sox2 genes in rabbit ES-like cells Conclusion The quality and the density of feeder cells is crucial for the rabbit ESC derivation Ø The culture of embryos and the technique of isolation of ICM could be also important ==> Improvement of the derivation and culture conditions according to the technique of Shufen Wang Ø Expression of the GFP reporter gene in rabbit or goat blastocyst cells following lentiviral infection of Inner Cell Mass Ø Efficiency of used promoter is different according to the specie: CAG promoter for rabbit cells and PGK promoter for goat cells ==> Use of lentiviral vector to overexpress Oct4, Nanog and Sox2 genes in rabbit ES-like cells Ø TAT-Nanog protein increases the ability of rabbit ES-like cells to maintain pluripotency in culture Conclusion The quality and the density of feeder cells is crucial for the rabbit ESC derivation Ø The culture of embryos and the technique of isolation of ICM could be also important ==> Improvement of the derivation and culture conditions according to the technique of Shufen Wang Ø Expression of the GFP reporter gene in rabbit or goat blastocyst cells following lentiviral infection of Inner Cell Mass Ø Efficiency of used promoter is different according to the specie: CAG promoter for rabbit cells and PGK promoter for goat cells ==> Use of lentiviral vector to overexpress Oct4, Nanog and Sox2 genes in rabbit ES-like cells Ø TAT-Nanog protein increases the ability of rabbit ES-like cells to maintain pluripotency in culture ==> Improvement of the TAT-mediated protein transduction

  

  

  

  

  

  

  

  

  

  

  

Efficiency of isolation of ES-like Cells

  

	Type of embryos	Number of blastocysts	Number of isolated ICM	Number of plated ICM	Number of P1 outgrowths	Number of P2 colonies	Number of passages
	Frozen rabbit blastocysts	644	336 52%	216 64%	54/177 30%	21/47 45%	P3
	Fresh rabbit blastocysts	461	326 71%	280 86%	156/265 59%	107/154 69%	P9
	Total rabbit blastocysts	1105	662 60%	496 75%	210/442 47%	128/201 64%	P3 54% P8 5%
	Frozen goat blastocysts	78	46 59%	40 87%	11/25 44%	1/11 9%	P2
	Fresh goat blastocysts	306	233 76%	161 69%	61/155 39%	16/57 28%	P3
	Total goat blastocysts	384	279 73%	201 72%	72/180 40%	17/68 25%	P3 24%

Comparison of two media :

  

	French ES medium : KO-DMEM + 10% FBS + 10% KO-SR + 8 ng/ml FGF2
	Chinese F12 medium: DMEM/F12 + 20% SR + 8 ng/ml FGF2
	Results :
	Immunosurgery of 347 blastocysts ==> culture of 270 ICM (78%)
	F12 medium gives more and nicer P1 outgrowths and more P2 ES-like colonies
	ES medium allows to obtain less ES-like colonies but nicer and until passage 4

Conclusion :

F12 medium does not sustain self-renewal of our ES-

like cells Chinese ES cell Medium

  

	Mouse ESC		Primate ESC
	LIF/Stat3	BMP4/Smad	FGF	Activin/Nodal	bcatenin
	LIF	Serum	FGF2	Activin 10 ng/ml
			8ng/ml	Nodal 1 ng/ml
		Medium	F12 medium	ES medium
		Plated ICM	133		123
		P1 with outgrowths	91 (68%)	64 (52%)
		P2 with ES-like colonies	31 (34%)	30 (47%)
		P3 with ES-like colonies	0 (0%)		6 (20%)

BIO 2µM Effect of Activin/Nodal and BIO on ES-like cell culture

  

	Mouse ESC		Primate ESC	
	LIF/Stat3	BMP4/Smad	FGF	Activin/Nodal	bcatenin
	LIF	Serum	FGF2	Activin 10 ng/ml	BIO
			8ng/ml	Nodal 1 ng/ml	2µM
	Comparison of Chinese F12 and French ES media +/-factors	
	Results :				
	Immunosurgery of 141 blastocysts			
	==> culture of 102 ICM			
	Conclusion :				
	Addition of factors (Activin,			
	Nodal and BIO)			

is not sufficient to maintain our ES-like cells in culture. Effect of Activin/Nodal and BIO on ES-like cell culture

  

	Medium	ES	ES + Factors	F12	F12 + Factors
	Plated ICM	21/21	28/30	16/21	30/30
	P1 with	12	28	10	15
	outgrowths	(57%)	(46%)	(62%)	(50%)
	P2 with ES-like	10	12	4	9
	colonies	(83%)	(92%)	(40%)	(60%)
	P3 with ES-like	6	1	3	0
	colonies	(60%)	(8%)	(75%)	(0%)

Trypsin versus immunosurgery : ICM are less visible and could be easily damaged by trypsin ==> Test ICM isolation by dispase Blastocysts after trypsin Blastocysts after mechanical dissociation ICM on feeder cells ü Comparison of 129 MEF and CF1 MEF:

  

	Type and concentration of feeder cells
	Immunosurgery of 103 blastocysts ==> culture of 60 ICM
	Type of feeder	Plated ICM P1 outgrowths	P2 with ES-like colonies
	129 MEF	29 (100%)	15 (51%)	11 (37%)
	CF1 MEF	31 (100%)	17 (55%)	8 (26%)

No difference between the two types of feeder cells ü Test higher concentration of feeder cells:

4 times more : 1.5x10 5 cells/well (usually 4x10 4 cells/well, with 4-well plates) ==> appearance of colonies similar to rabbit ESC described by Shufen Wang ü Comparison

of 129 MEF and CF1 MEF:

  

	Type and concentration of feeder cells
	Immunosurgery of 103 blastocysts ==> culture of 60 ICM
	Type of feeder	Plated ICM P1 outgrowths	P2 with ES-like colonies
	129 MEF	29 (100%)	15 (51%)	11 (37%)
	CF1 MEF	31 (100%)	17 (55%)	8 (26%)