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Figure S1. The optimized zABE7.10 system induce indels formation during base editing. a,b. The sequencing results of T-A cloning show that the indels formation could detected both in atp5b and wu:fc01d11. Target sequence (black), PAM region (blue) and the substituted bases (red) are indicated. The black dashes and blue dashes denote deleted bases and inserted bases in the sequence, respectively.
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Figure S2. Base editing frequency at potential off-targets in zABE7.10 system of zebrafish genome. a,b,c. Substitution frequencies at potential off-target sites of rps14, atp5b and musk were shown. The mismatch bases in potential off-target sites are indicated in lowercase.
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Figure S3. Low efficiency of base conversion induced by the original ABE7.10 editor in zebrafish at rps14 locus. Sequence chromatograms of rps14 locus was shown. The red arrows indicate the overlapped peaks.
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Figure S4. Target efficiency measured by T7EI assays. The T7EI results of 28 targets sites in CRISPR/Cas9 system.

Supplementary Table
[bookmark: _GoBack]Table S1. The Cas9 cleavage activity of 23 target sites used in this study.

	Gene
	Target site
	Cas9 Cleavage Activity

	twist2 g1
	GCTCCAGAACCAGCGCGTCCTGG
	81.83%

	gdf6
	GTCGATCAGAGAGGCCACTGG
	42.56%

	ntl-g1
	GGAACCAGCCACCGACTGTTGG
	52.48%

	ntl-g2
	TTCAGAAGGGCAGCGAGAAAGGG
	15.52%

	fbl
	GGTGGAGGATTCAAGTCTCCGG
	27.79%

	nop56
	GTGGTAGCTGAAATCATAAGAGG
	100%

	pspc1
	GATGATCGAGGCCGGCCCACAGG
	68.56%

	hnrnpm
	GTCCAACCATGAATCGAGAAAGG
	36.48%

	slc22a7a
	GGCATCCCACGTAATTCAGATGG
	11.23%

	ddx17-g2
	GACTCATGTGATGTACTTCTGGG
	39.78%

	rpl18
	GGGAGAGAGCCAGAGGTGGGCGG
	36.70%

	ddx56
	GTGAGGACTCTCTGGATCAGTGG
	74.50%

	mphosph10
	GAGAGGAGGAAACTACACAGAGG
	68.15%

	tyr g1
	GGCTGACGGACTACGAGACCGGG
	79.67%

	tyr g2
	CCTGAGCTTCAGGAACGCGCTGG
	50.26%

	tyr g3
	TGAAGCTCAGGTTTGCCCGTCGG
	58.80%

	tyr g4
	GCTCCAGCATCTTTGAGCAGTGG
	62.06%

	mib1
	GGTCAACATTGATTTGGACCTGG
	23.31%

	atp2a1
	TTCAACGACCCCGTCCATGGTGG
	76.64%

	lama2
	CAGGATTTCTGAGATCACTCTGG
	38.73%

	fras1
	CATGACAAGCTCTTGTTTTTAGG
	19.93%

	slc40a1-g1
	CCCAGACTAAAAGGTAAACAAGG
	100%

	slc40a1-g2
	AAGAGACTGGGTTGTGGTTGTGG
	43.58%



Table S2. Germline transmission rate of the ddx17-g1, rps14, atp5b, wu:fc01d11 and musk gene

	Gene
	Cross
	Indels transmission rate
	Targeted adenine transmission rate

	ddx17-g1
	#1
	8.33%(2/24)
	41.67%(10/24)

	rps14
	#3
	12.5%(3/24)
	25%(6/24)

	atp5b
	#4
	16.67%(4/24)
	58.33%(14/24)

	wu:fc01d11
	#2
	29.16%(7/24)
	37.5%(9/24)

	musk
	#3
	12.5%(3/24)
	45.83%(11/24)




Table S3. Primers used in this study.
	Gene name
	Sequence of the primer (5’-3’)

	ddx17
	F: TGGAACTTGTTTGTCCATGTGT 

	
	R: ACGCCAGCTTCCATTAACCA

	rps14
	F: CGTGATGTATGTCGTTATCTAGAGATG

	
	R: GCATGTGCACACAAAGACAC

	atp5b
	F: CTGCGACTTCGTGTCATTGTG

	
	R: CCACAGGGATTCTGATGGGG

	wu:fc01d11
	F: AACAGCTGCTGAAAGAAGAACC

	
	R: TGAAGCTTTTGATGCACATTCT

	musk
	F: GGAATGGCGTACTTATCGGAGC

	
	R: GAAGATTTCCCATAATACCAC

	twist2
	F: AAGTGGAGATCGTATTTTCTC

	
	R: GTTCGGCATTATCAGGACGCG

	gdf6
	F: GCTCTCTCCTTTGCGAAGAC

	
	R: AATCCCCCAAACGTCCAGAA

	ntl g1
	F: GCCAAAGCTTTCCTCGATGC

	
	R: TTGCTCTTACTGGTGGTAGTGC

	ntl g2
	F: CGGGATTTAGTAGGATCGTC

	
	R: TGACAATCATTTCATTGGTG

	fbl
	F: ATAGATGGATGGATGGATGG

	
	R: CCTCCTTACCACGGCAGATA

	nop56
	F: GATGCACACATAATCTGTCAA

	
	R: CTAGAGAGCATTTGATTGGT

	pspc1
	F: GGCCAGTGTTTCAGTTTAATG

	
	R: GCCCATCTTCATCATCATAT

	hnrnpm
	F: CTGCAATCAACTCAAACCTG

	
	R: CGAGACCACTTCCCCATGAT

	slc22a7a
	F: CCGCGGGTCATTCTTCCTT

	
	R: CCTTACCTCAGTGGCAGTTGT

	rpl18
	F: ATGCGTCAGTTTTGGCCAGT

	
	R: TGTGGACGGAGAGCTTTTCA

	ddx56
	F: ACATTGACTTTCTGTTAAGGCACA

	
	R: CCGTTTCAACATTAAGTTGGGATT

	mphosph10
	F: AGTGTCCAGGATGTTTTGGCA

	
	R: CAGACTGAGTCCAGTTCGGT

	tyr g1-3
	F: TGCTAATGTCGTTCACTCTG

	
	R: CCGTTCATTCATGTCAAGGA

	tyr g4
	F: TCATCAAATCAAATCAGCTG

	
	R: GAGTGTGTGTGTTGGCTAAT

	mib1
	F: AGCCTTAGATGATAATGATC

	
	R: ACAAACTACATTGGCACTGC

	atp2a1
	F: GGCTATTGGAGTTGTGGTTG

	
	R: CCATTGATGCTTGATATTTAGG

	lama2
	F: GCTCCATGATAACGGCCTATG

	
	R: GATGCAGATCCACCAGCCAG

	fras1
	F: CATGCTCAGCTGGTTGTGTG

	
	R: TGATGAGAACAGGCCTTAATGA

	slc40a1-g1
	F: CTGGACTGCTTCATTGTGTC

	
	R: CCAAAGATGTCTGTGCCACTG

	slc40a1-g2
	F: GCAGACAAAATGAGGCTCGCTG

	
	R: AGCCGCTGTAATGGAATCTC

	rps14 off-target 1
	F: GGACGGGCTAATAATTCAAC

	
	R: TGAAGCCTGACTTTGACATC

	rps14 off-target 2
	F: AAGGACATGGGTAGTTGACG

	
	R: ACGTCCAGCTTAAACCAGGC

	atp5b off-target 1
	F: CGTCCGTGTCCAGCTCTCTC

	
	R: AGCTGCACACCATACCTCAG

	musk off-target 1
	F: GATTGCACTACCAAATTAC

	
	R: ATCCTCACCAATAAGCTGAC

	musk off-target 2
	F: TAGCATGTCTCCAGTGTTCC

	
	R: CTACATAATAGCATGCTCAG

	musk off-target 3
	F: GAAATGAGTGGGATGCTTCG

	
	R: CAATTTGTCTAGACTACCAC



Supplementary Sequences 
The sequence of the zABE7.10, zABE7.10max and zABE7.10-GE in this study. Color coding is as follows:
Green = SV40 NLS or bipartite NLS
Purple = Zebrafish codon optimized Cas9 sequence
Orange = Linker
Blue = Zebrafish codon optimized ecTadA and ecTadA*7.10 sequence (IGE or GenScript)
Red = Start codon and Stop codon

zABE7.10
ATGGCTTCTCCACCTAAGAAGAAGAGAAAGGTGGGAAGCATGAGCGAAGTCGAGTTTTCACACGAATACTGGATGAGACATGCTCTCACACTCGCAAAGAGGGCTTGGGACGAGCGCGAGGTTCCTGTTGGCGCCGTGCTGGTTCATAATAACAGAGTGATCGGAGAAGGGTGGAACAGACCTATTGGGAGACATGATCCAACCGCCCATGCCGAGATCATGGCTCTGCGCCAGGGCGGACTGGTGATGCAGAACTACAGACTGATAGATGCCACTCTGTATGTGACTCTGGAGCCTTGCGTGATGTGCGCTGGAGCTATGATTCACTCTCGCATTGGACGCGTGGTCTTTGGTGCACGCGATGCAAAGACCGGCGCTGCAGGATCTCTGATGGACGTCCTGCACCACCCAGGCATGAACCACAGAGTGGAGATAACTGAGGGTATCCTGGCAGACGAGTGTGCCGCCCTGCTGTCTGATTTCTTTAGAATGCGCCGCCAGGAAATTAAGGCCCAGAAGAAAGCCCAATCAAGTACAGACAGCGGAGGTTCCAGCGGAGGCTCCAGTGGAAGCGAAACACCTGGGACATCAGAGTCTGCCACTCCAGAGTCCAGTGGAGGCTCCTCTGGCGGCAGTAGCGAGGTCGAATTTTCCCATGAATATTGGATGAGGCACGCTCTGACCCTCGCCAAAAGAGCTAGAGATGAGAGGGAGGTTCCTGTGGGCGCAGTGCTGGTCCTGAATAACAGGGTTATAGGCGAGGGATGGAACCGCGCAATTGGACTGCATGACCCAACCGCACACGCAGAGATTATGGCACTCAGGCAAGGAGGACTGGTCATGCAGAACTATAGACTCATTGACGCCACACTGTATGTCACCTTCGAGCCTTGTGTGATGTGCGCAGGAGCCATGATCCACAGTAGGATCGGTAGAGTCGTGTTTGGAGTTAGAAACGCAAAGACCGGAGCTGCCGGCAGTCTGATGGATGTTCTGCACTACCCAGGAATGAATCATAGGGTCGAGATCACCGAAGGCATTCTGGCCGACGAATGTGCCGCTCTGCTGTGCTATTTCTTCAGAATGCCAAGACAGGTTTTCAACGCTCAGAAGAAAGCCCAGTCTTCCACTGATAGCGGCGGTAGTTCTGGAGGGTCCTCAGGCTCAGAAACTCCTGGAACTTCCGAGAGCGCCACTCCCGAATCATCAGGCGGCAGTAGCGGAGGATCTGATAAGAAGTATAGCATCGGCCTGGCTATTGGAACTAACTCCGTGGGTTGGGCAGTGATTACAGACGACTACAAGGTCCCTAGCAAGAAATTTAAGGTGCTGGGTAACACCGACAGGCACAGCATCAAGAAAAATCTGATTGGAGCCCTGCTGTTCGGTTCTGGAGAGACTGCCGAAGCAACACGCCTGAAAAGAACAGCAAGAAGGCGCTATACCAGAAGGAAGAATAGAATCTGTTACCTGCAGGAGATTTTCTCTAACGAAATGGCTAAGGTGGACGATTCATTCTTTCATAGGCTGGAGGAAAGTTTCCTGGTCGAGGAAGATAAGAAACACGAGCGCCATCCTATCTTTGGAAACATTGTGGACGAGGTCGCCTATCACGAAAAATACCCAACCATCTATCATCTGCGCAAGAAACTGGCTGACTCTACTGATAAAGCCGACCTGAGACTGATCTATCTGGCTCTGGCCCACATGATTAAGTTCAGGGGTCATTTTCTGATCGAGGGCGATCTGAACCCCGACAATTCCGATGTGGACAAGCTGTTCATCCAGCTGGTCCAGATTTACAATCAGCTGTTTGAGGAAAACCCTATTAATGCTTCCAGAGTGGACGCAAAAGCTATCCTGTCAGCCAGGCTGTCCAAGTCACGCAGACTGGAGAACCTGATTGCACAGCTGCCCGGAGAAAAGAGGAACGGTCTGTTTGGAAATCTGATCGCTCTGAGTCTGGGCCTGACTCCTAACTTCAAAAGCAATTTTGATCTGGCTGAGGACGCCAAACTGCAGCTGTCAAAGGACACATATGACGATGACCTGGATAACCTGCTGGCACAGATCGGAGATCAGTACGCTGACCTGTTCCTGGCTGCCAAAAATCTGTCCGACGCAATCCTGCTGTCAGATATTCTGAGAGTGAACAGCGAGATTACAAAAGCTCCTCTGAGTGCCAGCATGATCAAGAGATATGACGAGCACCATCAGGATCTGACCCTGCTGAAGGCTCTGGTCAGGCAGCAGCTGCCAGAGAAGTACAAGGAAATTTTCTTTGATCAGTCCAAGAACGGCTACGCCGGTTATATCGACGGAGGCGCATCACAGGAGGAATTCTACAAGTTTATCAAACCTATTCTGGAGAAGATGGACGGAACTGAGGAACTGCTGGTGAAACTGAATAGAGAGGACCTGCTGAGGAAGCAGCGCACATTTGATAACGGTTCCATCCCACACCAGATTCATCTGGGAGAGCTGCACGCTATCCTGAGGCGCCAGGAAGACTTCTACCCCTTTCTGAAAGATAACCGCGAGAAGATCGAAAAAATTCTGACCTTCAGAATCCCTTACTATGTGGGTCCACTGGCTCGCGGAAACAGCAGATTTGCCTGGATGACTCGCAAATCCGAGGAAACCATTACTCCTTGGAACTTCGAGGAAGTGGTCGATAAGGGCGCCTCTGCACAGTCCTTCATCGAGAGAATGACTAATTTTGACAAAAACCTGCCCAATGAGAAAGTGCTGCCTAAGCACTCCCTGCTGTACGAGTATTTCACTGTCTATAACGAACTGACAAAGGTGAAATACGTCACCGAGGGCATGAGAAAGCCAGCCTTCCTGTCAGGAGAGCAGAAGAAAGCAATCGTGGATCTGCTGTTTAAAACCAACAGGAAAGTGACTGTCAAGCAGCTGAAGGAGGACTACTTCAAGAAAATTGAATGCTTCGATTCCGTGGAGATCAGCGGAGTCGAAGACAGATTTAACGCAAGCCTGGGCGCTTACCACGATCTGCTGAAGATCATTAAGGATAAAGACTTCCTGGACAACGAGGAAAATGAGGATATCCTGGAAGACATTGTGCTGACACTGACCCTGTTTGAGGACAGAGGAATGATCGAGGAAAGACTGAAAACCTATGCTCATCTGTTCGATGACAAGGTGATGAAACAGCTGAAGAGAAGGCGCTACACTGGCTGGGGTAGACTGAGCAGGAAGCTGATCAACGGCATTAGGGATAAACAGTCAGGAAAGACAATCCTGGACTTTCTGAAAAGTGATGGCTTCGCCAACCGCAATTTTATGCAGCTGATTCACGATGACAGTCTGACCTTCAAAGAGGACATCCAGAAGGCTCAGGTGTCTGGACAGGGCCACTCCCTGCATGAGCAGATTGCAAACCTGGCTGGAAGCCCAGCCATCAAGAAAGGCATTCTGCAGACAGTGAAAATCGTCGATGAGCTGGTGAAAGTCATGGGCCATAAGCCCGAAAACATCGTGATTGAGATGGCTCGCGAAAATCAGACAACCCAGAAGGGTCAGAAGAACAGTAGAGAGAGGATGAAAAGAATCGAGGAAGGCATTAAGGAGCTGGGTAGCCAGATCCTGAAAGAGCACCCAGTGGAAAACACACAGCTGCAGAATGAGAAGCTGTATCTGTACTATCTGCAGAATGGAAGAGATATGTACGTGGACCAGGAGCTGGATATTAACAGGCTGTCTGATTACGACGTGGATCATATCGTCCCCCAGAGTTTCATCAAAGATGACAGCATTGACAACAAGGTGCTGACCAGGTCCGACAAAAACAGAGGAAAATCAGATAATGTCCCTAGTGAGGAAGTGGTCAAGAAAATGAAGAACTACTGGAGACAGCTGCTGAATGCCAAACTGATCACTCAGAGGAAGTTTGATAACCTGACAAAAGCAGAGCGCGGTGGACTGTCAGAACTGGACAAAGCTGGATTCATCAAGAGGCAGCTGGTGGAAACACGCCAGATCACTAAACACGTCGCACAGATTCTGGATAGTCGCATGAACACAAAGTACGATGAGAATGACAAACTGATCAGAGAAGTGAAGGTCATTACCCTGAAGAGTAAACTGGTCAGCGACTTTAGGAAAGATTTCCAGTTTTATAAGGTCCGCGAGATTAACAATTATCACCATGCCCATGACGCATACCTGAACGCCGTGGTCGGTACCGCACTGATCAAGAAATACCCAAAACTGGAGAGCGAATTCGTGTACGGAGACTATAAGGTGTACGATGTCAGAAAAATGATCGCCAAGTCCGAGCAGGAAATTGGAAAAGCTACTGCCAAGTATTTCTTTTACTCAAACATCATGAATTTCTTTAAGACAGAGATCACCCTGGCCAATGGAGAAATCCGCAAAgcGCCCCTGATTGAGACAAACGGAGAGACAGGCGAAATCGTGTGGGACAAAGGCAGAGATTTTGCAACCGTGAGGAAGGTCCTGAGCATGCCTCAAGTGAATATCGTCAAGAAAACTGAGGTGCAGACAGGCGGTTTCTCAAAAGAAAGTATTCTGCCAAAACGCAACTCTGATAAGCTGATCGCTAGAAAGAAAGACTGGGACCCTAAGAAGTATGGAGGCTTTGACTCTCCCACTGTGGCATACTCCGTCCTGGTGGTCGCTAAGGTGGAGAAGGGCAAAAGCAAGAAACTGAAATCTGTCAAGGAGCTGCTGGGTATCACAATTATGGAGAGAAGCTCTTTCGAGAAGAACCCAATCGATTTTCTGGAGGCCAAAGGTTATAAGGAAGTGAAGAAAGACCTGATCATTAAACTGCCCAAGTACAGTCTGTTTGAGCTGGAAAACGGCAGGAAACGCATGCTGGCAAGCGCTGGAGAGCTGCAGAAAGGCAATGAACTGGCCCTGCCTTCTAAGTACGTGAACTTCCTGTATCTGGCAAGCCACTACGAGAAGCTGAAAGGATCTCCAGAGGATAACGAACAGAAACAGCTGTTTGTGGAGCAGCACAAGCATTATCTGGACGAGATCATTGAACAGATTAGCGAGTTCTCTAAAAGAGTGATCCTGGCCGACGCAAATCTGGATAAGGTCCTGTCTGCTTACAACAAACACAGAGATAAGCCCATCAGGGAGCAGGCCGAAAATATCATTCATCTGTTCACTCTGACAAACCTGGGCGCACCTGCAGCTTTCAAGTACTTCGACACTACAATCGATAGAAAGAGGTACACCTCCACTAAGGAGGTGCTGGACGCTACACTGATCCATCAGAGTATTACCGGCCTGTACGAAACAAGGATTGACCTGTCTCAGCTGGGTGGCGACTCACCGGTGAGATCTCCTAAGAAGAAGAGAAAGGTGTGA

aABE7.10max
ATGAAAAGAACTGCAGATGGATCCGAGTTCGAGAGCCCCAAGAAAAAGAGAAAGGTGGGAAGCATGAGCGAAGTCGAGTTTTCACACGAATACTGGATGAGACATGCTCTCACACTCGCAAAGAGGGCTTGGGACGAGCGCGAGGTTCCTGTTGGCGCCGTGCTGGTTCATAATAACAGAGTGATCGGAGAAGGGTGGAACAGACCTATTGGGAGACATGATCCAACCGCCCATGCCGAGATCATGGCTCTGCGCCAGGGCGGACTGGTGATGCAGAACTACAGACTGATAGATGCCACTCTGTATGTGACTCTGGAGCCTTGCGTGATGTGCGCTGGAGCTATGATTCACTCTCGCATTGGACGCGTGGTCTTTGGTGCACGCGATGCAAAGACCGGCGCTGCAGGATCTCTGATGGACGTCCTGCACCACCCAGGCATGAACCACAGAGTGGAGATAACTGAGGGTATCCTGGCAGACGAGTGTGCCGCCCTGCTGTCTGATTTCTTTAGAATGCGCCGCCAGGAAATTAAGGCCCAGAAGAAAGCCCAATCAAGTACAGACAGCGGAGGTTCCAGCGGAGGCTCCAGTGGAAGCGAAACACCTGGGACATCAGAGTCTGCCACTCCAGAGTCCAGTGGAGGCTCCTCTGGCGGCAGTAGCGAGGTCGAATTTTCCCATGAATATTGGATGAGGCACGCTCTGACCCTCGCCAAAAGAGCTAGAGATGAGAGGGAGGTTCCTGTGGGCGCAGTGCTGGTCCTGAATAACAGGGTTATAGGCGAGGGATGGAACCGCGCAATTGGACTGCATGACCCAACCGCACACGCAGAGATTATGGCACTCAGGCAAGGAGGACTGGTCATGCAGAACTATAGACTCATTGACGCCACACTGTATGTCACCTTCGAGCCTTGTGTGATGTGCGCAGGAGCCATGATCCACAGTAGGATCGGTAGAGTCGTGTTTGGAGTTAGAAACGCAAAGACCGGAGCTGCCGGCAGTCTGATGGATGTTCTGCACTACCCAGGAATGAATCATAGGGTCGAGATCACCGAAGGCATTCTGGCCGACGAATGTGCCGCTCTGCTGTGCTATTTCTTCAGAATGCCAAGACAGGTTTTCAACGCTCAGAAGAAAGCCCAGTCTTCCACTGATAGCGGCGGTAGTTCTGGAGGGTCCTCAGGCTCAGAAACTCCTGGAACTTCCGAGAGCGCCACTCCCGAATCATCAGGCGGCAGTAGCGGAGGATCTGATAAGAAGTATAGCATCGGCCTGGCTATTGGAACTAACTCCGTGGGTTGGGCAGTGATTACAGACGACTACAAGGTCCCTAGCAAGAAATTTAAGGTGCTGGGTAACACCGACAGGCACAGCATCAAGAAAAATCTGATTGGAGCCCTGCTGTTCGGTTCTGGAGAGACTGCCGAAGCAACACGCCTGAAAAGAACAGCAAGAAGGCGCTATACCAGAAGGAAGAATAGAATCTGTTACCTGCAGGAGATTTTCTCTAACGAAATGGCTAAGGTGGACGATTCATTCTTTCATAGGCTGGAGGAAAGTTTCCTGGTCGAGGAAGATAAGAAACACGAGCGCCATCCTATCTTTGGAAACATTGTGGACGAGGTCGCCTATCACGAAAAATACCCAACCATCTATCATCTGCGCAAGAAACTGGCTGACTCTACTGATAAAGCCGACCTGAGACTGATCTATCTGGCTCTGGCCCACATGATTAAGTTCAGGGGTCATTTTCTGATCGAGGGCGATCTGAACCCCGACAATTCCGATGTGGACAAGCTGTTCATCCAGCTGGTCCAGATTTACAATCAGCTGTTTGAGGAAAACCCTATTAATGCTTCCAGAGTGGACGCAAAAGCTATCCTGTCAGCCAGGCTGTCCAAGTCACGCAGACTGGAGAACCTGATTGCACAGCTGCCCGGAGAAAAGAGGAACGGTCTGTTTGGAAATCTGATCGCTCTGAGTCTGGGCCTGACTCCTAACTTCAAAAGCAATTTTGATCTGGCTGAGGACGCCAAACTGCAGCTGTCAAAGGACACATATGACGATGACCTGGATAACCTGCTGGCACAGATCGGAGATCAGTACGCTGACCTGTTCCTGGCTGCCAAAAATCTGTCCGACGCAATCCTGCTGTCAGATATTCTGAGAGTGAACAGCGAGATTACAAAAGCTCCTCTGAGTGCCAGCATGATCAAGAGATATGACGAGCACCATCAGGATCTGACCCTGCTGAAGGCTCTGGTCAGGCAGCAGCTGCCAGAGAAGTACAAGGAAATTTTCTTTGATCAGTCCAAGAACGGCTACGCCGGTTATATCGACGGAGGCGCATCACAGGAGGAATTCTACAAGTTTATCAAACCTATTCTGGAGAAGATGGACGGAACTGAGGAACTGCTGGTGAAACTGAATAGAGAGGACCTGCTGAGGAAGCAGCGCACATTTGATAACGGTTCCATCCCACACCAGATTCATCTGGGAGAGCTGCACGCTATCCTGAGGCGCCAGGAAGACTTCTACCCCTTTCTGAAAGATAACCGCGAGAAGATCGAAAAAATTCTGACCTTCAGAATCCCTTACTATGTGGGTCCACTGGCTCGCGGAAACAGCAGATTTGCCTGGATGACTCGCAAATCCGAGGAAACCATTACTCCTTGGAACTTCGAGGAAGTGGTCGATAAGGGCGCCTCTGCACAGTCCTTCATCGAGAGAATGACTAATTTTGACAAAAACCTGCCCAATGAGAAAGTGCTGCCTAAGCACTCCCTGCTGTACGAGTATTTCACTGTCTATAACGAACTGACAAAGGTGAAATACGTCACCGAGGGCATGAGAAAGCCAGCCTTCCTGTCAGGAGAGCAGAAGAAAGCAATCGTGGATCTGCTGTTTAAAACCAACAGGAAAGTGACTGTCAAGCAGCTGAAGGAGGACTACTTCAAGAAAATTGAATGCTTCGATTCCGTGGAGATCAGCGGAGTCGAAGACAGATTTAACGCAAGCCTGGGCGCTTACCACGATCTGCTGAAGATCATTAAGGATAAAGACTTCCTGGACAACGAGGAAAATGAGGATATCCTGGAAGACATTGTGCTGACACTGACCCTGTTTGAGGACAGAGGAATGATCGAGGAAAGACTGAAAACCTATGCTCATCTGTTCGATGACAAGGTGATGAAACAGCTGAAGAGAAGGCGCTACACTGGCTGGGGTAGACTGAGCAGGAAGCTGATCAACGGCATTAGGGATAAACAGTCAGGAAAGACAATCCTGGACTTTCTGAAAAGTGATGGCTTCGCCAACCGCAATTTTATGCAGCTGATTCACGATGACAGTCTGACCTTCAAAGAGGACATCCAGAAGGCTCAGGTGTCTGGACAGGGCCACTCCCTGCATGAGCAGATTGCAAACCTGGCTGGAAGCCCAGCCATCAAGAAAGGCATTCTGCAGACAGTGAAAATCGTCGATGAGCTGGTGAAAGTCATGGGCCATAAGCCCGAAAACATCGTGATTGAGATGGCTCGCGAAAATCAGACAACCCAGAAGGGTCAGAAGAACAGTAGAGAGAGGATGAAAAGAATCGAGGAAGGCATTAAGGAGCTGGGTAGCCAGATCCTGAAAGAGCACCCAGTGGAAAACACACAGCTGCAGAATGAGAAGCTGTATCTGTACTATCTGCAGAATGGAAGAGATATGTACGTGGACCAGGAGCTGGATATTAACAGGCTGTCTGATTACGACGTGGATCATATCGTCCCCCAGAGTTTCATCAAAGATGACAGCATTGACAACAAGGTGCTGACCAGGTCCGACAAAAACAGAGGAAAATCAGATAATGTCCCTAGTGAGGAAGTGGTCAAGAAAATGAAGAACTACTGGAGACAGCTGCTGAATGCCAAACTGATCACTCAGAGGAAGTTTGATAACCTGACAAAAGCAGAGCGCGGTGGACTGTCAGAACTGGACAAAGCTGGATTCATCAAGAGGCAGCTGGTGGAAACACGCCAGATCACTAAACACGTCGCACAGATTCTGGATAGTCGCATGAACACAAAGTACGATGAGAATGACAAACTGATCAGAGAAGTGAAGGTCATTACCCTGAAGAGTAAACTGGTCAGCGACTTTAGGAAAGATTTCCAGTTTTATAAGGTCCGCGAGATTAACAATTATCACCATGCCCATGACGCATACCTGAACGCCGTGGTCGGTACCGCACTGATCAAGAAATACCCAAAACTGGAGAGCGAATTCGTGTACGGAGACTATAAGGTGTACGATGTCAGAAAAATGATCGCCAAGTCCGAGCAGGAAATTGGAAAAGCTACTGCCAAGTATTTCTTTTACTCAAACATCATGAATTTCTTTAAGACAGAGATCACCCTGGCCAATGGAGAAATCCGCAAAgcGCCCCTGATTGAGACAAACGGAGAGACAGGCGAAATCGTGTGGGACAAAGGCAGAGATTTTGCAACCGTGAGGAAGGTCCTGAGCATGCCTCAAGTGAATATCGTCAAGAAAACTGAGGTGCAGACAGGCGGTTTCTCAAAAGAAAGTATTCTGCCAAAACGCAACTCTGATAAGCTGATCGCTAGAAAGAAAGACTGGGACCCTAAGAAGTATGGAGGCTTTGACTCTCCCACTGTGGCATACTCCGTCCTGGTGGTCGCTAAGGTGGAGAAGGGCAAAAGCAAGAAACTGAAATCTGTCAAGGAGCTGCTGGGTATCACAATTATGGAGAGAAGCTCTTTCGAGAAGAACCCAATCGATTTTCTGGAGGCCAAAGGTTATAAGGAAGTGAAGAAAGACCTGATCATTAAACTGCCCAAGTACAGTCTGTTTGAGCTGGAAAACGGCAGGAAACGCATGCTGGCAAGCGCTGGAGAGCTGCAGAAAGGCAATGAACTGGCCCTGCCTTCTAAGTACGTGAACTTCCTGTATCTGGCAAGCCACTACGAGAAGCTGAAAGGATCTCCAGAGGATAACGAACAGAAACAGCTGTTTGTGGAGCAGCACAAGCATTATCTGGACGAGATCATTGAACAGATTAGCGAGTTCTCTAAAAGAGTGATCCTGGCCGACGCAAATCTGGATAAGGTCCTGTCTGCTTACAACAAACACAGAGATAAGCCCATCAGGGAGCAGGCCGAAAATATCATTCATCTGTTCACTCTGACAAACCTGGGCGCACCTGCAGCTTTCAAGTACTTCGACACTACAATCGATAGAAAGAGGTACACCTCCACTAAGGAGGTGCTGGACGCTACACTGATCCATCAGAGTATTACCGGCCTGTACGAAACAAGGATTGACCTGTCTCAGCTGGGTGGCGACAAAAGAACTGCAGATGGATCCGAGTTCGAGAGCCCCAAGAAAAAGAGAAAGGTGTGA

zABE7.10-GE
ATGAAAAGAACTGCAGATGGATCCGAGTTCGAGAGCCCCAAGAAAAAGAGAAAGGTGATGAGCGAGGTGGAGTTTTCTCACGAGTACTGGATGAGACACGCTCTGACACTGGCCAAAAGAGCATGGGACGAGAGAGAGGTGCCTGTGGGAGCAGTGCTGGTGCACAACAACAGAGTGATCGGAGAGGGCTGGAACAGACCCATCGGAAGACACGACCCTACCGCACACGCTGAGATCATGGCCCTGAGACAGGGAGGCCTGGTGATGCAGAACTACAGACTGATCGATGCAACCCTGTACGTGACTCTGGAGCCATGTGTGATGTGCGCCGGAGCAATGATCCACAGCAGAATCGGAAGAGTGGTGTTCGGCGCTAGAGACGCCAAAACTGGAGCCGCAGGCTCTCTGATGGATGTGCTGCACCACCCCGGAATGAACCACAGAGTGGAGATCACAGAGGGCATCCTGGCTGACGAGTGTGCTGCCCTGCTGAGCGATTTCTTTAGAATGAGAAGACAGGAGATCAAGGCCCAGAAAAAGGCACAGAGCTCTACCGACTCCGGAGGATCCAGCGGAGGATCTTCCGGAAGCGAGACACCAGGCACCTCTGAGTCCGCCACTCCAGAGAGCTCTGGTGGTTCTTCTGGAGGATCTTCTGAAGTCGAATTCTCCCATGAATACTGGATGAGACACGCACTGACTCTGGCAAAAAGAGCTAGAGATGAGAGAGAGGTGCCAGTGGGCGCTGTGCTGGTGCTGAATAATAGGGTCATTGGTGAGGGCTGGAACAGAGCAATCGGACTGCACGACCCAACCGCTCACGCAGAGATCATGGCTCTGAGGCAGGGTGGACTGGTCATGCAGAATTATAGACTGATCGATGCTACACTGTACGTGACCTTCGAGCCTTGTGTGATGTGCGCAGGAGCTATGATCCACTCTAGGATCGGAAGAGTGGTGTTTGGCGTGAGAAACGCTAAGACAGGAGCAGCTGGCAGCCTGATGGACGTGCTGCACTACCCTGGTATGAATCACAGAGTGGAGATCACCGAGGGCATCCTGGCCGATGAGTGTGCCGCACTGCTGTGCTACTTCTTTAGAATGCCAAGACAGGTGTTTAACGCTCAGAAAAAGGCCCAGAGCTCTACTGATTCTGGAGGCTCCAGCGGAGGCTCTTCCGGATCCGAGACTCCTGGCACAAGCGAGTCTGCCACACCAGAGAGCTCCGGTGGCTCCAGCGGAGGCAGCGATAAGAAGTATAGCATCGGCCTGGCTATTGGAACTAACTCCGTGGGTTGGGCAGTGATTACAGACGACTACAAGGTCCCTAGCAAGAAATTTAAGGTGCTGGGTAACACCGACAGGCACAGCATCAAGAAAAATCTGATTGGAGCCCTGCTGTTCGGTTCTGGAGAGACTGCCGAAGCAACACGCCTGAAAAGAACAGCAAGAAGGCGCTATACCAGAAGGAAGAATAGAATCTGTTACCTGCAGGAGATTTTCTCTAACGAAATGGCTAAGGTGGACGATTCATTCTTTCATAGGCTGGAGGAAAGTTTCCTGGTCGAGGAAGATAAGAAACACGAGCGCCATCCTATCTTTGGAAACATTGTGGACGAGGTCGCCTATCACGAAAAATACCCAACCATCTATCATCTGCGCAAGAAACTGGCTGACTCTACTGATAAAGCCGACCTGAGACTGATCTATCTGGCTCTGGCCCACATGATTAAGTTCAGGGGTCATTTTCTGATCGAGGGCGATCTGAACCCCGACAATTCCGATGTGGACAAGCTGTTCATCCAGCTGGTCCAGATTTACAATCAGCTGTTTGAGGAAAACCCTATTAATGCTTCCAGAGTGGACGCAAAAGCTATCCTGTCAGCCAGGCTGTCCAAGTCACGCAGACTGGAGAACCTGATTGCACAGCTGCCCGGAGAAAAGAGGAACGGTCTGTTTGGAAATCTGATCGCTCTGAGTCTGGGCCTGACTCCTAACTTCAAAAGCAATTTTGATCTGGCTGAGGACGCCAAACTGCAGCTGTCAAAGGACACATATGACGATGACCTGGATAACCTGCTGGCACAGATCGGAGATCAGTACGCTGACCTGTTCCTGGCTGCCAAAAATCTGTCCGACGCAATCCTGCTGTCAGATATTCTGAGAGTGAACAGCGAGATTACAAAAGCTCCTCTGAGTGCCAGCATGATCAAGAGATATGACGAGCACCATCAGGATCTGACCCTGCTGAAGGCTCTGGTCAGGCAGCAGCTGCCAGAGAAGTACAAGGAAATTTTCTTTGATCAGTCCAAGAACGGCTACGCCGGTTATATCGACGGAGGCGCATCACAGGAGGAATTCTACAAGTTTATCAAACCTATTCTGGAGAAGATGGACGGAACTGAGGAACTGCTGGTGAAACTGAATAGAGAGGACCTGCTGAGGAAGCAGCGCACATTTGATAACGGTTCCATCCCACACCAGATTCATCTGGGAGAGCTGCACGCTATCCTGAGGCGCCAGGAAGACTTCTACCCCTTTCTGAAAGATAACCGCGAGAAGATCGAAAAAATTCTGACCTTCAGAATCCCTTACTATGTGGGTCCACTGGCTCGCGGAAACAGCAGATTTGCCTGGATGACTCGCAAATCCGAGGAAACCATTACTCCTTGGAACTTCGAGGAAGTGGTCGATAAGGGCGCCTCTGCACAGTCCTTCATCGAGAGAATGACTAATTTTGACAAAAACCTGCCCAATGAGAAAGTGCTGCCTAAGCACTCCCTGCTGTACGAGTATTTCACTGTCTATAACGAACTGACAAAGGTGAAATACGTCACCGAGGGCATGAGAAAGCCAGCCTTCCTGTCAGGAGAGCAGAAGAAAGCAATCGTGGATCTGCTGTTTAAAACCAACAGGAAAGTGACTGTCAAGCAGCTGAAGGAGGACTACTTCAAGAAAATTGAATGCTTCGATTCCGTGGAGATCAGCGGAGTCGAAGACAGATTTAACGCAAGCCTGGGCGCTTACCACGATCTGCTGAAGATCATTAAGGATAAAGACTTCCTGGACAACGAGGAAAATGAGGATATCCTGGAAGACATTGTGCTGACACTGACCCTGTTTGAGGACAGAGGAATGATCGAGGAAAGACTGAAAACCTATGCTCATCTGTTCGATGACAAGGTGATGAAACAGCTGAAGAGAAGGCGCTACACTGGCTGGGGTAGACTGAGCAGGAAGCTGATCAACGGCATTAGGGATAAACAGTCAGGAAAGACAATCCTGGACTTTCTGAAAAGTGATGGCTTCGCCAACCGCAATTTTATGCAGCTGATTCACGATGACAGTCTGACCTTCAAAGAGGACATCCAGAAGGCTCAGGTGTCTGGACAGGGCCACTCCCTGCATGAGCAGATTGCAAACCTGGCTGGAAGCCCAGCCATCAAGAAAGGCATTCTGCAGACAGTGAAAATCGTCGATGAGCTGGTGAAAGTCATGGGCCATAAGCCCGAAAACATCGTGATTGAGATGGCTCGCGAAAATCAGACAACCCAGAAGGGTCAGAAGAACAGTAGAGAGAGGATGAAAAGAATCGAGGAAGGCATTAAGGAGCTGGGTAGCCAGATCCTGAAAGAGCACCCAGTGGAAAACACACAGCTGCAGAATGAGAAGCTGTATCTGTACTATCTGCAGAATGGAAGAGATATGTACGTGGACCAGGAGCTGGATATTAACAGGCTGTCTGATTACGACGTGGATCATATCGTCCCCCAGAGTTTCATCAAAGATGACAGCATTGACAACAAGGTGCTGACCAGGTCCGACAAAAACAGAGGAAAATCAGATAATGTCCCTAGTGAGGAAGTGGTCAAGAAAATGAAGAACTACTGGAGACAGCTGCTGAATGCCAAACTGATCACTCAGAGGAAGTTTGATAACCTGACAAAAGCAGAGCGCGGTGGACTGTCAGAACTGGACAAAGCTGGATTCATCAAGAGGCAGCTGGTGGAAACACGCCAGATCACTAAACACGTCGCACAGATTCTGGATAGTCGCATGAACACAAAGTACGATGAGAATGACAAACTGATCAGAGAAGTGAAGGTCATTACCCTGAAGAGTAAACTGGTCAGCGACTTTAGGAAAGATTTCCAGTTTTATAAGGTCCGCGAGATTAACAATTATCACCATGCCCATGACGCATACCTGAACGCCGTGGTCGGTACCGCACTGATCAAGAAATACCCAAAACTGGAGAGCGAATTCGTGTACGGAGACTATAAGGTGTACGATGTCAGAAAAATGATCGCCAAGTCCGAGCAGGAAATTGGAAAAGCTACTGCCAAGTATTTCTTTTACTCAAACATCATGAATTTCTTTAAGACAGAGATCACCCTGGCCAATGGAGAAATCCGCAAAgcGCCCCTGATTGAGACAAACGGAGAGACAGGCGAAATCGTGTGGGACAAAGGCAGAGATTTTGCAACCGTGAGGAAGGTCCTGAGCATGCCTCAAGTGAATATCGTCAAGAAAACTGAGGTGCAGACAGGCGGTTTCTCAAAAGAAAGTATTCTGCCAAAACGCAACTCTGATAAGCTGATCGCTAGAAAGAAAGACTGGGACCCTAAGAAGTATGGAGGCTTTGACTCTCCCACTGTGGCATACTCCGTCCTGGTGGTCGCTAAGGTGGAGAAGGGCAAAAGCAAGAAACTGAAATCTGTCAAGGAGCTGCTGGGTATCACAATTATGGAGAGAAGCTCTTTCGAGAAGAACCCAATCGATTTTCTGGAGGCCAAAGGTTATAAGGAAGTGAAGAAAGACCTGATCATTAAACTGCCCAAGTACAGTCTGTTTGAGCTGGAAAACGGCAGGAAACGCATGCTGGCAAGCGCTGGAGAGCTGCAGAAAGGCAATGAACTGGCCCTGCCTTCTAAGTACGTGAACTTCCTGTATCTGGCAAGCCACTACGAGAAGCTGAAAGGATCTCCAGAGGATAACGAACAGAAACAGCTGTTTGTGGAGCAGCACAAGCATTATCTGGACGAGATCATTGAACAGATTAGCGAGTTCTCTAAAAGAGTGATCCTGGCCGACGCAAATCTGGATAAGGTCCTGTCTGCTTACAACAAACACAGAGATAAGCCCATCAGGGAGCAGGCCGAAAATATCATTCATCTGTTCACTCTGACAAACCTGGGCGCACCTGCAGCTTTCAAGTACTTCGACACTACAATCGATAGAAAGAGGTACACCTCCACTAAGGAGGTGCTGGACGCTACACTGATCCATCAGAGTATTACCGGCCTGTACGAAACAAGGATTGACCTGTCTCAGCTGGGTGGCGACAAAAGAACTGCAGATGGATCCGAGTTCGAGAGCCCCAAGAAAAAGAGAAAGGTGTGA
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Fig S1
a
atpSh
WT GCGGTCATCGGTGCCGTTGTGG (19/27)
A>G GCGGTCGTCGGTGCCGTTGTGG (6/27)
INDEL GCGGTCATCGGTGCCG-TTGTGG (1/27)
GCGGTCATCGGTGCCG------ GTGG (1/27)
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WT GGACACCTTCTTAGGCACTGGGG (14/25)
A>G GGACGCCTTCTTAGGCACTGGGG (5/25)
..... Acmenn-ACTGGGG (1/25)
-ACTGGGG (1/25)
~TGGGG (1/25)
GGACACCTTCTTAGGC Avemreenmmren ©h1s)
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Fig S2

a

1ps14 off target analysis

Target Site  Chromosome Position Sequence 1‘{;:{_';;;“;‘; E“%“c‘i“:ﬁy
On target 21 33454147 GAAGAGCAGGTCATCAGCCTAGG 0 15.78%
Off-target 1 16 1801609 GeAGAGaAcGeCATCAGCCTAGG 4 0
Off-target 2 15 16472202 GAAaAaCAGCcTtATCAGCCTAGG 4 0
atpsh off target analysis
Mismatch Editing
Target Site  Chromosome ~ Position Sequence Mismatch e
On target 11 13207898 GCGGTCATCGGTGCCGTTGTGG 0 22.22%
Off-target 1 19 48360455 GCGeTgATCteTGCCGTTGTGG 4 0
musk off target analysis
Target Site  Chromosome  Position Sequence hﬁl‘mﬂ;: Eg'ld(:::'rﬁy
Ontarget 10 13080092 CGGGATGGCATCATTTTCACTGG 0 8.30%
Off-target 1 1 34876188 CIGHTaGCATCATTTTCACTGG 4 0
Off-target 2 2 18503729 CGaGAcaGCAICATTTTCACAGG 4 0
Offtarget3 15 16343759 1GGeATGaCARCATTTTCACTGG 4 0
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Fig S3
The original ABE7.10 editor(pCMV-ABE)
psi4

Gh AGAGCAGGT CATCAGCCTA GG

|

WT GAAGAGCAGGTCATCAGCCTAGG (22/24)
A>G GAAGGGCAGGTCATCAGCCTAGG (1/24)
INDEL GAAGAGCAGGT-- -CCTAGG (1/24)





