Supplementary Table 1. Antibodies
	antibodies
	source
	identifier

	rabbit anti-NANOG, polyclonal
	Abcam
	Cat# ab21624

	mouse anti-TRA-1-60, monoclonal
	Abcam
	Cat# ab16288

	mouse anti-βIII-tubulin, monoclonal
	Sigma
	Cat# T8660

	Donkey anti-mouse IgG (Alexa Fluor® 488)
	Abcam
	Cat# ab150109

	Donkey anti-rabbit IgG (Alexa Fluor® 594)
	Abcam
	Cat# ab150064




Supplementary Table 2. Primer sequence for RT-qPCR
	Targets
	Primers
	Sequence (5’→3’)

	ASTN2
	ASTN2-Fw
	ACCTACCTCTCAGGTTTGCT

	
	ASTN2-Rv
	ACCAGTAGGAACTCATCAGTG

	ASTN1
	ASTN1-Fw
	GGTTCTCTTCTCTCAGCAGAACTC

	
	ASTN1-Rv
	AGGTGCTTATGTACTGGATCCTTC

	ZNF558
	ZNF558-Fw
	CCAAGCACCTGTCCAGATTTG

	
	ZNF558-Rv
	GAGTTTCACTCCACGATGACTT

	SPATA18
	SPATA18-Fw
	GCAGGAAAAGCTAGACTTCTGG

	
	SPATA18-Rv
	TGGCAACTTGCTCAATGAGTTC

	MAP2
	MAP2-Fw
	CTCAGCACCGCTAACAGAGG

	
	MAP2-Rv
	CATTGGCGCTTCGGACAAG

	TUBB3
	TUBB3 -Fw
	GCCGAGGAAGAGGGCGAGATG

	
	TUBB3 -Rv
	CAGCTGCGAGCAGCTTCACTTG

	PAX6
	PAX6-Fw
	TGGGCAGGTATTACGAGACTG

	
	PAX6-Rv
	ACTCCCGCTTATACTGGGCTA

	RPS18
	RPS18-Fw
	GCGGCGGAAAATAGCCTTTG

	
	RPS18-Rv
	GATCACACGTTCCACCTCATC

	mtDNA
	mtDNA -Fw
	CACCCAAGAACAGGGTTTGT

	
	mtDNA -Rv
	TGGCCATGGGTATGTTGTTA

	nucDNA
	nucDNA-Fw
	TGCTGTCTCCATGTTTGATGTATCT

	
	nucDNA-Rv
	TCTCTGCTCCCCACCTCTAAGT




Supplementary Table 3. Primer sequence for establishment of CON1_ASTN2-/- cell line
	Targets
	Primers
	Sequence (5’→3’)

	Construction of sgRNAs
	sgRNA#1-Fw
	GAGACCACTTGGATCCGGGCCGGCGGCAAAGGTGACGTTTTAGAGCTAGAAATAGCA

	
	sgRNA#2-Fw
	GAGACCACTTGGATCCGCAGATGACCAGCTCATTTCGTTTTAGAGCTAGAAATAGCA

	
	sgRNA#3-Fw
	GAGACCACTTGGATCCGGGTGTGGAGATTCGCTGTGGTTTTAGAGCTAGAAATAGCA

	
	sgRNA#4-Fw
	GAGACCACTTGGATCCGCTGAGAGGTAGGTGATGAAGTTTTAGAGCTAGAAATAGCA

	
	sgRNA#5-Fw
	GAGACCACTTGGATCCGTTTCCAGCAGCACTGGTGTGTTTTAGAGCTAGAAATAGCA

	
	sgRNA#universal-Rv
	GCCCGGGTTTGAATTCAAAAAAAGCACCGACTCGGTGCCACTTTTTCAAGTTGATAACGGACTAGCCTTATTTTAACTTGCTATTTCTAGCTCTAA

	ASTN2 primer for T7E1 assay
	ASTN2-Fw
	ACTTCCTCAATGGATACCAGCTTC

	
	ASTN2-Rv
	AACAGGCTGAGTCCCTGCACTAC



Supplementary Table 4. Predicted off-target sites (Homo sapiens GRCh37/hg19)
	Coordinates
	strand
	MM
	Target sequence
	PAM
	position
	Gene name

	chr9:116651580-116651602
	+
	0
	ATTTCCAG[CAGCACTGGTGT]
	GGG
	Exonic
	ASTN2

	chr2:241204615-241204637
	+
	3
	AGCCCCAG[CAGCACTGGTGT]
	TGG
	Intronic
	ANO7

	chr5:89488300-89488322
	−
	2
	ACTTCCAG[TAGCACTGGTGT]
	AGG
	Intergenic
	CTD-2232E5.2

	chr4:126974681-126974703
	−
	3
	CTCTCCAG[AAGCACTGGTGT]
	GGG
	Intergenic
	Y_RNA

	chr14:67483734-67483756
	−
	3
	ACTCCCAG[GAGCACTGGTGT]
	GGG
	Intronic
	TMEM229B

	chr18:25711715-25711737
	−
	3
	ATTTCTAA[CAGCATTGGTGT]
	AGG
	Intergenic
	NA

	chr5:99543668-99543690
	+
	3
	ATTTATAG[CAGCACTAGTGT]
	TGG
	Intergenic
	CTD-2151A2.1

	chr2:54188811-54188833
	+
	3
	CTTGCCAG[CAGCACTGGCGT]
	AGG
	Intronic
	RNU7-172P

	chr20:32467889-32467911
	−
	3
	ATTTACAG[CAGCAGTGCTGT]
	TGG
	Intronic
	NOL4L

	chrX:138295503-138295525
	+
	3
	ATTTTCAG[CAACACTGGTTT]
	AGG
	Intergenic
	NA

	chr12:42075919-42075941
	+
	3
	ATTTTCAG[CTGCACTGGTGC]
	AGG
	Intergenic
	AC023513.1

	chrX:135749949-135749971
	+
	3
	ATTCCCAG[CAGCAATGGTGG]
	AGG
	Intergenic
	MGAT2P2

	chrX:135733346-135733368
	−
	3
	ATTCCCAG[CAGCAATGGTGG]
	AGG
	Intergenic
	MGAT2P1




