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Supplementary Fig. S1 The efficiency of PE at different cell culture temperature in HEK293FT cells. 
a Comparison of the editing efficiencies of diverse PBS Tm at two genomic loci. Data shown as mean with SEM, n = 3 independent experiments. b Comparison of the editing efficiencies of diverse PBS Tm at five genomic loci at 34°C cell culture temperature. Data shown as mean with SEM, n = 3 independent experiments. c Normalized PE efficiencies using diverse PBS melting temperatures at 34°C cell culture temperature. d Comparison of the editing efficiencies of diverse PBS Tm at five genomic loci at 32°C cell culture temperature. Data shown as mean with SEM, n = 3 independent experiments. e Normalized PE efficiencies using diverse PBS melting temperatures at 32°C cell culture temperature.
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[bookmark: _Hlk138142322]Supplementary Fig. S2 highly efficient gene editing in N2a cells by stacking various optimization strategies. 
a Diagram of PE2, PEmax and PE3max. b Comparison of editing efficiencies of PE3, ePE3, PE3max, ePE3max, PE5 and ePE5max in N2a cell line by plasmid transient transfection (n=3).
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[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Supplementary Fig. S3 Off-target analysis of Hoxd13 mutant mouse and Tyr mutant tabbits by deep sequencing of HiTOM analysis. 
a The deep sequencing of 10 PegRNA potential off-target sites in Hoxd13 mutant mouse. b The deep sequencing of 6 nick sgRNA potential off-target sites in Hoxd13 mutant mouse. c The deep sequencing of 9 PegRNA potential off-target sites in Tyr mutant rabbits. d The deep sequencing of 9 nick sgRNA potential off-target sites in Tyr mutant rabbits.

Supplementary Table S1. Sequences of pegRNA and sgRNA used in human HEK293FT cells.
	pegRNA
	Spacer sequence
	3'extension sequence
	PBS 
length(nt)
	RT template
length (nt)

	HBB PBS-7
	GCATGGTGCACCTGACTCCTG
	AGACTTCTCGTCAGGAGTCAG
	7
	14

	HBB PBS-8
	GCATGGTGCACCTGACTCCTG
	AGACTTCTCGTCAGGAGTCAGG
	8
	14

	HBB PBS-9
	GCATGGTGCACCTGACTCCTG
	AGACTTCTCGTCAGGAGTCAGGT
	9
	14

	HBB PBS-10
	GCATGGTGCACCTGACTCCTG
	AGACTTCTCGTCAGGAGTCAGGTG
	10
	14

	HBB PBS-11
	GCATGGTGCACCTGACTCCTG
	AGACTTCTCGTCAGGAGTCAGGTGC
	11
	14

	HBB PBS-12
	GCATGGTGCACCTGACTCCTG
	AGACTTCTCGTCAGGAGTCAGGTGCA
	12
	14

	HBB PBS-13
	GCATGGTGCACCTGACTCCTG
	AGACTTCTCGTCAGGAGTCAGGTGCAC
	13
	14

	HBB PBS-14
	GCATGGTGCACCTGACTCCTG
	AGACTTCTCGTCAGGAGTCAGGTGCACC
	14
	14

	HBB PBS-15
	GCATGGTGCACCTGACTCCTG
	AGACTTCTCGTCAGGAGTCAGGTGCACCA
	15
	14

	HBB PBS-16
	GCATGGTGCACCTGACTCCTG
	AGACTTCTCGTCAGGAGTCAGGTGCACCAT
	16
	14

	HEK2 PBS-7
	GGGCAGACGTCCTGCCACTG
	AGCCCAATCCTCAGTGGCAGG
	7
	14

	HEK2 PBS-8
	GGGCAGACGTCCTGCCACTG
	AGCCCAATCCTCAGTGGCAGGA
	8
	14

	HEK2 PBS-9
	GGGCAGACGTCCTGCCACTG
	AGCCCAATCCTCAGTGGCAGGAC
	9
	14

	HEK2 PBS-10
	GGGCAGACGTCCTGCCACTG
	AGCCCAATCCTCAGTGGCAGGACG
	10
	14

	HEK2 PBS-11
	GGGCAGACGTCCTGCCACTG
	AGCCCAATCCTCAGTGGCAGGACGT
	11
	14

	HEK2 PBS-12
	GGGCAGACGTCCTGCCACTG
	AGCCCAATCCTCAGTGGCAGGACGTC
	12
	14

	HEK2 PBS-13
	GGGCAGACGTCCTGCCACTG
	AGCCCAATCCTCAGTGGCAGGACGTCT
	13
	14

	HEK2 PBS-14
	GGGCAGACGTCCTGCCACTG
	AGCCCAATCCTCAGTGGCAGGACGTCTG
	14
	14

	HEK2 PBS-15
	GGGCAGACGTCCTGCCACTG
	AGCCCAATCCTCAGTGGCAGGACGTCTGC
	15
	14

	HEK2 PBS-16
	GGGCAGACGTCCTGCCACTG
	AGCCCAATCCTCAGTGGCAGGACGTCTGCC
	16
	14

	RUNX1 PBS-7
	GCATTTTCAGGAGGAAGCGA
	TGTCTGAAGCAATCGCTTCCTC
	7
	15

	RUNX1 PBS-8
	GCATTTTCAGGAGGAAGCGA
	TGTCTGAAGCAATCGCTTCCTCC
	8
	15

	[bookmark: _Hlk65240910]RUNX1 PBS-9
	GCATTTTCAGGAGGAAGCGA
	TGTCTGAAGCAATCGCTTCCTCCT
	9
	15

	RUNX1 PBS-10
	GCATTTTCAGGAGGAAGCGA
	TGTCTGAAGCAATCGCTTCCTCCTG
	10
	15

	RUNX1 PBS-11
	GCATTTTCAGGAGGAAGCGA
	TGTCTGAAGCAATCGCTTCCTCCTGA
	11
	15

	RUNX1 PBS-12
	GCATTTTCAGGAGGAAGCGA
	TGTCTGAAGCAATCGCTTCCTCCTGAA
	12
	15

	RUNX1 PBS-13
	GCATTTTCAGGAGGAAGCGA
	TGTCTGAAGCAATCGCTTCCTCCTGAAA
	13
	15

	RUNX1 PBS-14
	GCATTTTCAGGAGGAAGCGA
	TGTCTGAAGCAATCGCTTCCTCCTGAAAA
	14
	15

	RUNX1 PBS-15
	GCATTTTCAGGAGGAAGCGA
	TGTCTGAAGCAATCGCTTCCTCCTGAAAAT
	15
	15

	RUNX1 PBS-16
	GCATTTTCAGGAGGAAGCGA
	TGTCTGAAGCAATCGCTTCCTCCTGAAAAT
	16
	15

	RUNX1 PBS-17
	GCATTTTCAGGAGGAAGCGA
	TGTCTGAAGCAATCGCTTCCTCCTGAAAAT
	17
	15

	VEGFA PBS-6
	GATGTCTGCAGGCCAGATGA
	AATGTGCCATCTGGAGCACTCA
TCTGGC
	6
	22

	VEGFA PBS-7
	GATGTCTGCAGGCCAGATGA
	AATGTGCCATCTGGAGCACTCA
TCTGGCC
	7
	22

	VEGFA PBS-8
	GATGTCTGCAGGCCAGATGA
	AATGTGCCATCTGGAGCACTCA
TCTGGCCT
	8
	22

	VEGFA PBS-9
	GATGTCTGCAGGCCAGATGA
	AATGTGCCATCTGGAGCACTCA
TCTGGCCTG
	9
	22

	VEGFA PBS-10
	GATGTCTGCAGGCCAGATGA
	AATGTGCCATCTGGAGCACTCA
TCTGGCCTGC
	10
	22

	VEGFA PBS-11
	GATGTCTGCAGGCCAGATGA
	AATGTGCCATCTGGAGCACTCA
TCTGGCCTGCA
	11
	22

	VEGFA PBS-12
	GATGTCTGCAGGCCAGATGA
	AATGTGCCATCTGGAGCACTCA
TCTGGCCTGCAG
	12
	22

	VEGFA PBS-13
	GATGTCTGCAGGCCAGATGA
	AATGTGCCATCTGGAGCACTCA
TCTGGCCTGCAGA
	13
	22

	VEGFA PBS-14
	GATGTCTGCAGGCCAGATGA
	AATGTGCCATCTGGAGCACTCA TCTGGCCTGCAGAC
	14
	22

	VEGFA PBS-15
	GATGTCTGCAGGCCAGATGA
	AATGTGCCATCTGGAGCACTCA TCTGGCCTGCAGACA
	15
	22

	VEGFA PBS-16
	GATGTCTGCAGGCCAGATGA
	AATGTGCCATCTGGAGCACTCA TCTGGCCTGCAGACAT
	16
	22

	VEGFA PBS-17
	GATGTCTGCAGGCCAGATGA
	AATGTGCCATCTGGAGCACTCA TCTGGCCTGCAGACATC
	17
	22

	HEK3 PBS-7
	GGCCCAGACTGAGCACGTGA
	TGGAGGAACCAGGGCTTCCTTTCCTCTGCCATCACGTGCTC
	7
	34

	HEK3 PBS-8
	GGCCCAGACTGAGCACGTGA
	TGGAGGAACCAGGGCTTCCTTTCCTCTGCCATCACGTGCTCA
	8
	34

	HEK3 PBS-9
	GGCCCAGACTGAGCACGTGA
	TGGAGGAACCAGGGCTTCCTTTCCTCTGCCATCACGTGCTCAG
	9
	34

	HEK3 PBS-10
	GGCCCAGACTGAGCACGTGA
	TGGAGGAACCAGGGCTTCCTTTCCTCTGCCATCACGTGCTCAGT
	10
	34

	HEK3 PBS-11
	GGCCCAGACTGAGCACGTGA
	TGGAGGAACCAGGGCTTCCTTTCCTCTGCCATCACGTGCTCAGTC
	11
	34

	HEK3 PBS-12
	GGCCCAGACTGAGCACGTGA
	TGGAGGAACCAGGGCTTCCTTTCCTCTGCCATCACGTGCTCAGTCT
	12
	34

	HEK3 PBS-13
	GGCCCAGACTGAGCACGTGA
	[bookmark: _Hlk75853565][bookmark: _Hlk75853586]TGGAGGAACCAGGGCTTCCTTTCCTCTGCCATCACGTGCTCAGTCTG
	13
	34

	HEK3 PBS-14
	GGCCCAGACTGAGCACGTGA
	TGGAGGAACCAGGGCTTCCTTTCCTCTGCCATCACGTGCTCAGTCTGG
	14
	34

	HEK3 PBS-15
	GGCCCAGACTGAGCACGTGA
	TGGAGGAACCAGGGCTTCCTTTCCTCTGCCATCACGTGCTCAGTCTGGG
	15
	34

	HEK3 PBS-16
	GGCCCAGACTGAGCACGTGA
	TGGAGGAACCAGGGCTTCCTTTCCTCTGCCATCACGTGCTCAGTCTGGGC
	16
	34

	Nick sgRNA
	Spacer sequence
	
	
	

	HBB -+72
	GCCTTGATACCAACCTGCCCA
	
	
	

	[bookmark: OLE_LINK29][bookmark: OLE_LINK30]HEK2-+51
	GTGCCATTCTACCAACAATAG
	
	
	

	RUNX1+38
	GATGAAGCACTGTGGGTACGA
	
	
	

	VEGFA+57
	GATGTACAGAGAGCCCAGGGC
	
	
	

	HEK3-+63
	GCACATACTAGCCCCTGTCT
	
	
	



Supplementary Table S2. Sequences of Hoxd13 pegRNA and nick sgRNA potential off-target sites used in mouse.
	Description
	Forward
	Reverse

	peg-OT1
	GGAGTGAGTACGGTGTGCATGGAAACGCTTGGGAAATG
	GAGTTGGATGCTGGATGGAACTGGCAGAAATTGGCTG

	peg-OT2
	GGAGTGAGTACGGTGTGCCTGCTCTGCTCAGAGTGATTT
	GAGTTGGATGCTGGATGGCCCTGGTTGGTATGTGTGTTAT

	peg-OT3
	GGAGTGAGTACGGTGTGCGAATGAGGCCAGTTGGAATT
	GAGTTGGATGCTGGATGGATCTGCCTGGAGACCAAAAC

	peg-OT4
	GGAGTGAGTACGGTGTGCGGTCTTGATCTCCTAGCAAT
	GAGTTGGATGCTGGATGGTAATCCTTTGCCTCAGACTC

	peg-OT5
	GGAGTGAGTACGGTGTGCTTCAAGGCCAACCCACAGAG
	GAGTTGGATGCTGGATGGTTCCTCTGATTAGGGAATGG

	peg-OT6
	GGAGTGAGTACGGTGTGCCTGTGCTTGGTATATGTGGT
	GAGTTGGATGCTGGATGGCCTTGAACGCACAGAGATATG

	peg-OT7
	GGAGTGAGTACGGTGTGCGCTCAATGTGTTTGCAGGAT
	GAGTTGGATGCTGGATGGTTCCCATAACAGACCTTCTAGATTT

	peg-OT8
	GGAGTGAGTACGGTGTGCGAAGGCCGTGACTCCTGTAA
	GAGTTGGATGCTGGATGGAACAACAGTCGGGAAGGATC

	peg-OT9
	GGAGTGAGTACGGTGTGCGTCCTGGTAGTCCAGCAATG
	GAGTTGGATGCTGGATGGCTTGTTCTCTTTGCCTGCTTG

	peg-OT10
	GGAGTGAGTACGGTGTGCGTCGCAAATGGACACCTCTA
	GAGTTGGATGCTGGATGGCCTGCTGCTGCCTGTATAA

	nick-OT1
	GGAGTGAGTACGGTGTGCGTTGGGAAAGCAATGGAAGG
	GAGTTGGATGCTGGATGGGGGTGGTAGCAACCAAGT

	nick-OT2
	GGAGTGAGTACGGTGTGCCACCTTTCTGTAGGATCCAGTT
	GAGTTGGATGCTGGATGGTTGAGGGACCGATCCATTTC

	nick-OT3
	GGAGTGAGTACGGTGTGCTAGAATGTGCCAGAAAGTACCTC
	GAGTTGGATGCTGGATGGTAGTGCTGGATTGTACACTAAGG

	nick-OT4
	GGAGTGAGTACGGTGTGCGTTCTAGTACAGAGAACCCTGTTAAA
	GAGTTGGATGCTGGATGGGCACATGGACCAAGCTACATA

	nick-OT5
	GGAGTGAGTACGGTGTGCGTCCTTCTGGTGCAGCAAT
	GAGTTGGATGCTGGATGGCTACCTCCCAAGGTCTGTGA

	nick-OT6
	GGAGTGAGTACGGTGTGCAGCACCCTGATCGCTTTC
	GAGTTGGATGCTGGATGGCTTGGAAGTATCTATCCCAGAGTTC




Supplementary Table S3. Sequences of Tyr pegRNA and nick sgRNA potential off-target sites used in rabbit.
	Description
	Forward
	Reverse

	peg-OT1
	GGAGTGAGTACGGTGTGCAAGAAATGCTGAATGGCTGTTT
	GAGTTGGATGCTGGATGGGTATAGGAGGCTTGAGGGATTTG

	peg-OT2
	GGAGTGAGTACGGTGTGCCTAGTAGAAATGCTGCAGGAGTAA
	GAGTTGGATGCTGGATGGGACTGAGAGTAAAGGTGTGTGG

	peg-OT3
	GGAGTGAGTACGGTGTGCGTGAGAACACGCAAGGTAGAG
	GAGTTGGATGCTGGATGGGTGTTCAATGCCCAGCAAATTA

	peg-OT4
	GGAGTGAGTACGGTGTGCCAAGAAAGCTGATGGCATGTT
	GAGTTGGATGCTGGATGGCTACCTGGTTTCGGAGTGTATG

	peg-OT5
	GGAGTGAGTACGGTGTGCGCCCAGCTTCATGATCACA
	GAGTTGGATGCTGGATGGTGGCTTTACAGGAGGGAGA

	peg-OT6
	GGAGTGAGTACGGTGTGCTTTAACAGGAAGAATCTGGCAGTA
	GAGTTGGATGCTGGATGGGAAGACTTAAACTATACCTCCCTTCC

	peg-OT7
	GGAGTGAGTACGGTGTGCGAAACCATCAATCTGCCTCCA
	GAGTTGGATGCTGGATGGACCTCCGGAGTATGAGTTCTT

	peg-OT8
	GGAGTGAGTACGGTGTGCTGTGATTCTCTTACGCAGGATT
	GAGTTGGATGCTGGATGGACCTCTCAAGTAGAACAGGATTG

	peg-OT9
	GGAGTGAGTACGGTGTGCGGCTCAGGAGCCCAAAG
	GAGTTGGATGCTGGATGGCAGCCATGTTTCCAGGGT

	peg-OT10
	GGAGTGAGTACGGTGTGCCTCACTGAATCACTCGCTCAT
	GAGTTGGATGCTGGATGGGAGTGATGATGATGGCTCCTC

	nick-OT1
	GGAGTGAGTACGGTGTGCTCCCAGTGTCACACAGTTTC
	GAGTTGGATGCTGGATGGTCATCATCATCGTCATCGTCATC

	nick-OT2
	GGAGTGAGTACGGTGTGCGCATAGTAGAGGAGCCAAGAAG
	GAGTTGGATGCTGGATGGAACCATATGACGGCCTAGAAAT

	nick-OT3
	GGAGTGAGTACGGTGTGCCCCTCACTCTCCTATGCATTTC
	GAGTTGGATGCTGGATGGTGCCAGAGCTAAGCCAATC

	nick-OT4
	GGAGTGAGTACGGTGTGCGTGCTGTAGTGTAGACGGTTAAG
	GAGTTGGATGCTGGATGGCTTCCATCCACTGGCTCAC

	nick-OT5
	GGAGTGAGTACGGTGTGCGAACCCAATTACTTGAACCATCAC
	GAGTTGGATGCTGGATGGATGTCTGGCATCTATGCTTTCT

	nick-OT6
	GGAGTGAGTACGGTGTGCACTGAACCCAGCTCCTCT
	GAGTTGGATGCTGGATGGGGGTAAGGTTCAGAGTTGGTTC

	nick-OT7
	GGAGTGAGTACGGTGTGCCTTCTGATCCAGCTCTCTTCTATC
	GAGTTGGATGCTGGATGGCAGCACTTAAGAAGGATTGTGTATT

	nick-OT8
	GGAGTGAGTACGGTGTGCTAATTGAGAAACACGCAATGCC
	GAGTTGGATGCTGGATGGGCTGCATATTGACAGGTTGAATG

	nick-OT9
	GGAGTGAGTACGGTGTGCCTATGACCTGGGAAAGCAGTAG
	GAGTTGGATGCTGGATGGTTTGAGAGGTAGAGTTAAATACAGAGAG

	nick-OT10
	GGAGTGAGTACGGTGTGCGATCTCATCTGTCCGTGGATTC
	GAGTTGGATGCTGGATGGCCACAGGTAAAGGCTCAGTT




Supplementary Table S4. Sequences of PegRNA, epegRNA and sgRNA used in mouse and rabbit.
	Site
	sequence

	CTNB pegRNA
	gagggttgcccttgccactcagttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcgctcctttcctgagtggcaagggcaa

	CTNB
epgRNA 
	gagggttgcccttgccactcagttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcgctcctttcctgagtggcaagggcaagaagaacacgcggttctatctagttacgcgttaaaccaactagaa

	Cola12 pegRNA
	gtgacttccatggttccacaagttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcaatggaccgattgtggaaccatggaa

	Cola12 epegRNA
	gtgacttccatggttccacaagttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcaatggaccgattgtggaaccatggaaataaataccgcggttctatctagttacgcgttaaaccaactagaa

	Hoxd13 pegRNA
	gaggcatacatctccatggagttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcgactggtagacctccatggagatgtatg

	Hoxd13 epegRNA
	gaggcatacatctccatggagttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcgactggtagacctccatggagatgtatgataagagacgcggttctatctagttacgcgttaaaccaactagaa

	Ifnar pegRNA
	gagacgggaacatgtgggcacgttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcaaggtttctccagagcccacatgttccc

	Ifnar epegRNA
	gagacgggaacatgtgggcacgttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcaaggtttctccagagcccacatgttcccaaagccctcgcggttctatctagttacgcgttaaaccaactagaa

	HEXA
pegRNA
	tacctgaaccgcatctcctagttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcagtcagggccgtaggatagagatgcggttc

	HEXA
epegRNA
	tacctgaaccgcatctcctagttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcagtcagggccgtaggatagagatgcggttctttaagcacgcggttctatctagttacgcgttaaaccaactagaa

	Tyr
pegRNA
	tccagagacacactgcttgggttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgc ttcggatccccaagcagtgtgtctc

	Tyr
epegRNA
	tccagagacacactgcttgggttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcttcggatccccaagcagtgtgtctcccttaaaccgcggttctatctagttacgcgttaaaccaactagaa

	HBB
pegRNA
	aatggtgcatctgtccagtggttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcagacttctccacactggacagatgcac

	HBB
epegRNA
	aatggtgcatctgtccagtggttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcagacttctccacactggacagatgcacaaagaatacgcggttctatctagttacgcgttaaaccaactagaa

	Flad-1
pegRNA
	ctcacctctgcacagccgcggttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcctcttccacgtggctgtgcagaggt

	Flad-1
epegRNA
	ctcacctctgcacagccgcggttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcctcttccacgtggctgtgcagaggttattcatacgcggttctatctagttacgcgttaaaccaactagaa



Supplementary Table S5. Primers used for genotyping in this study.
	[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Description
	Forward
	Reverse

	HBB
	GCTGTCATCACTTAGACCTCAC
	CTCCACATGCCCAGTTTCTAT

	HEK2
	CACAGGCTACCCCCTAAGTC
	CCCTCAGCATTCAGCCACTAA

	HEK3
	GGGAAACGCCCATGCAATTA
	GGTGCCCTGAGATCTTTTCCT

	RUNX1
	CAGAAGTCTGAACCCAGCATAG
	ACTGAACACTCCAACAGCATAA

	HEKsite5
	TGGGTCACAGTGGCAAAT
	AGCCCAGCCAAACTTGT

	VEGFA
	CCAGACTCCACAGTGCATAC
	CTCTGGCTAAAGAGGGAATGG

	CTNB
	CCTTCCTTCAACCCACTTGT
	TGGCTTCTTCAGGTAGCATTT

	Cola12
	CCTAAAGAGGTTAGCAGTTAGGG
	GGAAGCAGTGATCCATCAGAA

	Hoxd13
	CTTACAGCAGAACGCTCTCAA
	GGCCTGGAATATAAGTAACCACTC

	Ifnar
	CATCTCTCTTCAGGTTGCTCTT
	CTCTGGCAAGAGTTCTGGTATC

	HEXA
	CGGCCAGACACCATCATC
	TTTGTGCTGTCCACGTACTC

	Tyr
	GCGACTCTTGGTGAGGAAA
	AAAGATGCTGGGCTGAGTAG

	HBB
	AGTTCAGGACTTGGGCATAAA
	CAGGCGACTACTCTGTTTCTAC

	Flad1
	CGCCTTACAGACCATTGAGA
	CTCCTCTTCATCACACCCATTA
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