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1. Whole-mount stained embryo with Lamin A/C, Lamin B and RNP
2. Electrophoresis images of PCR and T7E1 for Rosa26, HP, Target 1, and 2.
3. Sequences information of sgRNAs, ssODNs and primers
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Supplementary figure 1. Identification of embryonic cell cycle. For whole-mount staining of the nuclei (DAPI) (blue), Lamin B (green), and Lamin A/C (red), randomly divided embryos were used for immune staining at 2, 4, 6, 8, and 10 pm. Fluorescence was detected using a confocal microscope. A representative image is shown for each time. 
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Supplementary figure 2. Electrophoresis image of T7E1 for Rosa26 and Hp targets. Yellow symbols indicate NHEJ (T7E1 positive). PCR for Rosa26 target was conducted using Rosa26-1 primer set (Detail primer sequences were in the supplementary table 3)
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Supplementary figure 3. Electrophoresis image of SSTR for Rosa26 and Hp targets, Yellow symbols indicate KI. PCR for Rosa26 target was conducted using Rosa26-2 primer set (Detail primer sequences were in the supplementary table 3)
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Supplementary figure 4. The physical barrier around the condensed chromosome in mitosis. Blue: Nuclei (DAPI, Green spot: HA conjugated RNP
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Figure 5. Electrophoresis image of SSTR for target 1 and 2, Yellow symbols indicate KI.
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Supplementary Table 1. sgRNA sequences used in this study

	Target gene
	
	sgRNA binding sequence 
	PAM

	Rosa26
	sgRNA 1
	GACTGGAGTTGCAGATCACG
	AGG

	
	sgRNA 2
	GCAGATCACGAGGGAAGAGG
	GGG

	Hp
	sgRNA 1
	CCAATGATGGCCACAGTCAT
	AGG

	
	sgRNA 2
	GATGGCCACAGTCATAGGTT
	AGG

	Target1
	sgRNA1
	CAGGGTTTTCAGCTCCTAAC
	TGG

	
	sgRNA2
	TGGGGCGGGAGGATCCAGTT
	AGG

	Target2

	sgRNA1
sgRNA2
	CACTGGGAGGTTATCACTGG
AGTCCGACGCACGCACTGGG
	TGG
AGG




Supplementary Table 2. ssODN sequences for genotyping used in this study
	Target gene
	sgRNA binding sequence 

	Rosa26
	GGACCGCCCTGGGCCTGGGAGAATCCCTTCCCCCTCTTCCCTCGTATAACTTCGTATAATGTATGCTATACGAAGTTATTTCGAATTCTGCAGTCGACGGTACCGCGGGCCCGGGATCCATATAACTTCGTATAGGATACTTTATACGAAGTTATGATCTGCAACTCCAGTCTTTCTAGAAGATGGGCGGGAGTCTTCTG

	
	

	Hp
	AGCATTTAAGTGTGGTCTGTGTACCAATGATGGCCACAGTAGTTATCTACATTTTATTACCACTATCTTTGCGGTGTCTGAGGGAGGTTTCTCTTTCCTGGAGGGCTCCTGTATTATTGCCAATGTACTTTCCTGAATGCAGCCAGAAACTGAGCCCACCCATAGGTTAGGAAGACAGACAGTTTTCTGGCATTCTTGGG


	
	

	Rosa26-NLS
	GAATCCCTTCCCCCTCTTCCCTCGTAATGCGTACCGATCTGCAACTCCAGTCTTTCTAGA

	Rosa26-60nt
	TGGGAGAATCCCTTCCCCCTCTTCCCTCGTGGATTATTCATACCGTCCCAGATCTGCAACTCCAGTCTTTCTAGAAGATG


	Rosa26-120nt
	TCTGAGGACCGCCCTGGGCCTGGGAGAATCCCTTCCCCCTCTTCCCTCGTGGATTATTCATACCGTCCCAGATCTGCAACTCCAGTCTTTCTAGAAGATGGGCGGGAGTCTTCTGGGCAG


	Rosa26-160nt
	TTCTCTGCTGCCTCCTGGCTTCTGAGGACCGCCCTGGGCCTGGGAGAATCCCTTCCCCCTCTTCCCTCGTGGATTATTCATACCGTCCCAGATCTGCAACTCCAGTCTTTCTAGAAGATGGGCGGGAGTCTTCTGGGCAGGCTTAAAGGCTAACCTGGTG


	Rosa26-200nt
	TTGCAATACCTTTCTGGGAGTTCTCTGCTGCCTCCTGGCTTCTGAGGACCGCCCTGGGCCTGGGAGAATCCCTTCCCCCTCTTCCCTCGTGGATTATTCATACCGTCCCAGATCTGCAACTCCAGTCTTTCTAGAAGATGGGCGGGAGTCTTCTGGGCAGGCTTAAAGGCTAACCTGGTGTGTGGGCGTTGTCCTGCAGG


	Target1
	CCCTGACCCCCGAAGAAAGCTAAGGAACCTGGTTTCCACGCCACTAACACCTTCTCTTGTCCAGCAGGGTTTTCAGCTCCGTGAGCGGCTGGCGGCTGTTCAAGAAGATTAGCTAACTGGATCCTCCCGCCCCATGGGATATGGGGTGGCTGCCCTGAGTGCCCACGCGAGGGCGGCCGCAAGTTGACTAAAC

	
	

	Target2
	CCCTCTCCAGCTCTTCCATCTCCTCCACGTCCTTCCCACCGTCCTATGACAGCGTCACGAGGGCCACCAGTGATAACCTCCCAGTGCGTGCGTCGGACTACAGCCGCAGCGAAGATCTTGCAGACTTCCCTCCATCTCCAGATAGGGACCGAGAGTCTAT


Red alphabets: KI sequences, Black alphabets: homology arm sequences


Supplementary Table 3. Primer sequences for genotyping used in this study

	Target gene
	Primer
	Product size (bp)
	Annealing Tm (ºC)

	Rosa26-1
	F: 5’-GTTGGGCTGTTTTGGAGG-3’
	WT: 641, KI: 751
	60

	
	R: 5’-GGAGCGGGAGAAATGGAT-3’
	
	

	Rosa26-2
	F: 5’-GGAGGGGAGTGTTGCAAT-3’
	WT: 146, KI: 256
	60

	
	R: 5’-CAGAAGACTCCCGCCCATCT-3’
	
	

	Hp
	F: 5’-TACGGGGAGAGGTGAGAAG-3’
	WT: 787, KI: 907
	60

	
	R: 5’-GTCATAGTCGCTGTTGTTGT-3’
	
	

	Target1
	F: 5’-TGGAGAGTTAGGGGCAGT-3
	WT: 423, KI: 457
	61

	
	R: 5’-GGGTTGGGGTTGAGAGAAG-3
	
	

	Target2
	F: 5’-GCATGCTTCCTTCCTCTT-3
	WT: no band, KI: 212
	60

	
	R: 5’-CACGCACCTGTCGGTTAT-3
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Embryo (electroporation, RNP-NLS and HA)
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