Table 1. Summary of TEC assay
	Culture condition
	Passage no.
	ESC lines (sex)
	No. of embryos transferred
	Pups born (Full-term)
	Breathing
	Adult

	S
	[bookmark: OLE_LINK1]p10
	Choi et al., 2017 (XY)
	63
	13
	10
	6

	S
	p10
	[bookmark: OLE_LINK3]S2 (XY)
	232
	6
	4
	2

	S/2i
	[bookmark: OLE_LINK2]p5 + 5a
	S2 (XY)
	165
	10
	8
	4

	N/2i
	p10
	Choi et al., 2017 (XY)
	157
	5
	5
	0

	S
	~p4
	Yagi et al., (XX)
	432
	7
	5
	n.d.

	S
	p10
	S1 (XX), S6 (XX)
	303
	5
	3
	1

	S/2i
	p5 + 5a
	S6 (XX)
	191
	8
	3
	1

	N/2i
	~p4
	Yagi et al., (XX)
	546
	0
	0
	0


Full-term, mice were fully developed at the time of birth; Breathing, mice were able to establish autonomous respiration; Adults, mice lived longer than 5 weeks; n.d., not determined.
a mESCs under S condition at p5 were adapted to the S/2i condition and cultured for another 5 passages.




Table 2. Karyotype of N/2i-mESCs supplemented with candidate factors
	Rank
	Growth factors
	Concentration (ng/mL)
	Karyotype (40, %)

	
	
	
	S2
	S3
	S7
	Mean

	1
	BMP4
	10
	80.00
	82.50
	85.00
	82.50

	2
	BMP7
	10
	62.50
	67.50
	55.00
	61.67

	3
	BMP2
	10
	55.00
	47.50
	52.50
	51.67

	4
	Tgfβ1
	2
	50.00
	55.00
	47.50
	50.83

	5
	IGF-1
	10
	45.00
	47.50
	60.00
	50.83

	6
	Activin A
	20
	42.50
	60.00
	45.00
	49.17

	7
	bFGF
	10
	52.50
	37.50
	45.00
	45.00

	8
	PBSa
	N/A
	55.00
	37.50
	35.00
	42.50

	9
	EGF
	10
	35.00
	42.50
	42.50
	40.00

	10
	FGF4
	25
	47.50
	40.00
	32.50
	40.00


a Blank control




Table 3. Results of N/2i + BMP4- and N/2i-mESCs TEC assay
	Culture Condition
	Passage no.
	mESC lines (sex)
	No. of embryos transferred
	Pups born (Full-term)
	Breathing
	Adult

	N/2i + BMP4
	p5+5a
	S2 (XY)
	120
	15
	4
	1

	N/2i
	p5+5a
	S2 (XY)
	180
	8
	1
	0

	N/2i + BMP4
	p5+5a
	S6 (XX)
	135
	22
	17
	6

	N/2i
	p5+5a
	S6 (XX)
	200
	0
	0
	0


[bookmark: OLE_LINK4]Full-term, mice were fully developed at the time of birth; Breathing, mice were able to establish autonomous respiration; Adults, mice lived longer than 5 weeks.
a mESCs under S condition at p5 were adapted to the N/2i + BMP4 or N/2i condition and cultured for another 5 passages.




Table 4. Chromosome segregation related genesets
	Term
	ID
	No. of genes
	No. of significantly changes genes

	DNA topoisomerase type II activity
	GO:0003918
	4
	0

	Condensin complex
	GO:0000796
	8
	0

	Anaphase-promoting complex
	GO:0005680
	21
	1 (Ube2s)

	Kinetochore microtubule
	GO:0005828
	6
	0

	Cohesin complex
	GO:0008278
	10
	0c

	Spindle assembly checkpoint signaling
	GO:0071173
	38
	0

	Centrosome duplication
	GO:0051298
	76
	4 (Pkhd1, Plk2, Chmp4b, Azin1)


All of these genesets were cited from MGI database (http://www.informatics.jax.org/vocab/gene_ontology)




Table 5. Summary of Methylation level and TEC assay
	mESC lines (sex)
	Methylation ratio (%)
	No. of embryos transferred
	Pups born (Full-term)
	Breathing
	Adult

	
	Whole genome
	ICR
	
	
	
	

	K3 (XY)
	52.80
	23.14
	106
	7
	7
	2

	K7 (XX)
	8.18
	3.59
	90
	4
	2
	1


mESC lines K3 and K7 were derived and cultured in S/2i condition until p8 and detected by whole genome bisulfite sequencing.
[bookmark: _GoBack]Full-term, mice were fully developed at the time of birth; Breathing, mice were able to establish autonomous respiration; Adults, mice lived longer than 5 weeks.



