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CGTCTCCTGCCCAGATGAAGTTTGTATGTTGCAAAGGGGGGGGGG-CTGCCTTGTGTAACCACA

GATTTCCTATTTATGGCATTTCATTCCTTGTAAATAGCACCAGGAGACGGGGAAGAGAACACAC

ACATATTTTCTAAGAAAAAAAAAA-TCTGTTACTTTTAGAAGGGCTCATGTGTTCATAGCAGCC

TGCTGGAGTCCGTAGATCCGTCAGACCATTACCGTGCACACGTTGCCAACAGATTGCCTCAATA

ACGACAAATAAAAGGGCTACTCGTTTTCATCAGTGTCTGCGTTTTAGCAAATCCTCATATTGTC

TGCAACTTAATTTCCTTACGCAAAAGTGCACCTGTTTCTAATTTGATCCGAAAGGAACATTGCT

TTTACGTGCTCTTAAAATGTAATCTAATCAAATGGCACCATGGGCAGGGGCAGGGCAGGGGTGT

TTTTGTTGTTGTTTATTTTGGTTTAATGAGGATCCATCTTGACAGTCTTGTGCTTGGAGCCCAG

GAGCGTTCCCACCGGGTGCTCGGCCTTGTGGCCCCTTTCCTTTTCTCCAGGGCACGAAGCGCGG

GGGCTCCAGTTGGGATCCACAGAACGCTGTGGGTCTCAGGCAGAATCTGGAAGGAGAACTCACA

CGCATTGGGAAACTATTTCGCATACCCCTGTGTTGGTTATGGCTGGGAGAGCAGTAGGTTCCAG

GGCCCAGGGGCTTCCAGCCATGAGGGCACCTAGACTTGTAATCCCTAGAGTCCTCCTGATGCCA

CTGCCCAGGGACAGACAGCACACAGCACCCCTCCCCCACTCTCTTAACAGGCAGAAGCAGGGAG

ATGGAGGCATGCTGAAGATGTCCATGTGAGGCTGGTGGTAGCATGCCCACTGCTGGGATGAAGA

GATGGGGGCAAAGTGAGTGGCAGAGGCCAGGCCAGGTCCAGGCCCTTCCAGGCTTCCTCTGCCA

CTGTGGAGATGAAAGAGGGAGCCAGGCAAGGTCCAGGCCCTCCCCACCCCCTCTGCCTCTATGG

AGATGAAGGGGGAATGAAGAAGGGAGCCAGACAGTTGTGCCAACACAACTCCTCCGTCGAGTGT

CTAATTGCTTATGATCATGCATGCTCTCTCTCCCACTAAACATTTATTAATGTGTTAGGATTTC

CATTAGCGCGTGCCTTGAACTGAAATCATTTGCATATGGCTGGGAAAAAGTGGGGTGAGGGAGG

AAACAGTGCCAGCTCCCCAACAGGCGTCAATCACAGTGACAGATCAGATGGTTTCTGGCTGGAG

GCAGGGGGGCTGTCTGAGATGGCGGCATGCATCCTTTCAGTGCATATCACAGAAATTCAGGTGA

CTCCTGCTGGGAGCCAAGACCCTGAGGCTGAGCCTGGCCACAGCTCCAATAGCTGCTGGATATC

ATCATGTCTGGGCTGAGCAGCCTCTAGAGGTACCCTTTTACAGATAGTAAAACTGAGGCTCAGT

GACTGCTGAGCCAAAGTTGGACCCACCCACACTCATTTGCAGACTGCCGTGGGCCATGTTCTGA

TCTCTTCCCTACCTGGACTCAGCCCAGCACACTCGGCACACAAGGCCCTTCTTCAGCTTGAATA

CAGCGTCCTCAGCTATAGCCAGCATCTATGAATGGAGCTCAGTGACCCTGACTGGAGGAAGTTA

GGACAGGGATTTTTTCTGGAGTTTTGGCAGGAAGAGGCCAGGGTCAGGTGACTGCTGGAGCACA

CAGCTTGGTAAGACTAGTCAGGACCTGCGTCCTGAGGCTACATGTCATATCCACAGTAAGGAAG

TGGAAGATGGGAGATGACTGGCTGGGCCACAACCAGTGAGTGGAATGTCCTTGTGCATCTTTGT

TTCCTAACCTTCCCCTCTGTAGCTGCTGAAACACACACACACCCCATGCTCTGCTATGCCTCTT

CCCTGGCCTGGGATTTCCATGGCTGAGGTGATGGGGCACTGAGGCACCGCCAGGAAAGGCTGTA

ACCCATCTGCTCCCCCATCCTTCACCAGACTTCAAGCACCTACCCAGAGCACAGGTGCAATTTT

GTACCCTCCCTGTCTGGGACCCACAGTGGTTCCTCAATGCCGGCCAACCAGACTCATAGGCCTG

CCCACAAGGCCCTTGGGGCTATCTGTCTGAGGCCTGCAGGTGCCCTCCTGGCCACCTAGGCTCC

TGTGAGACTTAGACCTCCATAGATTCTTCCTGAAAGACTACTGAGGGCAGGAGCCCCCAAGCCT

CAGGGTTAGCTTTCCTCAGCCCTGCCTCTTTGCTAGCTCCGTTTCCACATTGAAGGCAGGGCTG

AGCAGGGCAGGCGCAGCGAGGAGCTAACTGCTGCTTCTCTCTCGTTCATTTGTCTGCTGCCCTG

AGACGCCACAGCACCTAATAAGAGCATGTTACGTGTAGCAAACATTAGGCCTGTAAGGAAGGAA

AGGAGTGACGTCCCTTGACGTCCTCAGCTAGGCTGTGGTGACACAAGCAAGAGGACTAAGCCAC

AGGTGAGGAGAAAGGGGGGGG----TCTGCTGACCCAGCAACACTCTTTCCTTCTGAGGCTTAA

GAGCTATTAGCGTAGGTGACTCAGTCCCTAATCCTCCATTCAATGCCCTGTGACTGCCCCTGCT

TCTGAAGGGCCAACATGGCTACAGCTAGCTCCAGAGACAGCTTTTCAGGGCCCCAGCATCCAAG

CATCTCACAGTTCTCCACTGACCACACTCCTGTGCAGCACTGGGCTTTTCAATGCCCCTGACTT

GAAGAGAACTCAAACTGCAGGTCAACTAGACTCTGCAAACTTCACCTGTGCTGGGGGTTCCTAG

CCTGTGGGGACAGTGTATCTTGAATACCTGCTGCTATGGACCAAGAGCTGAACACACAGACAAA



CAGGCTCAGCTGGCTGGCATTCTGGAACCACAAATGAGTGTGGATGAGCAGGAGGGCAACAAAA

TGGTCTGGGTGTTGTCAACACAGTCAGTAAACAATGCACGCAGTGGGGCTGGGCCCTGATGTGG

AGCTAGGTGGGGTTGGCTCTCCTTGGAAACCTGAAGGGAGAAGGAGAGGGAGCGAGATGATGAG

GTTTATCAGCCTGCAGAGGCAGGGGGTCAGGAAGGAGTGCCACTGTACTGACCCAGGTCCTCTG

TGGGACATCAAGCCATGCCAAGGAGCCATGGAGCCTCGATTGCACTGGCAGGGACAGGTTGTGA

TGCCCCAGAGTCCCCAGACCCAGCAAACAGAGGCCCAGAGTGGGAAGTGGAGCTTTCCTGGGTA

TCGGGGTGACTCAGAGACACAGGGTAGAATCTGCCTCGGGTGCTCACTGCCCTATCTGAGTCCA

CATGGCTCAGTCCCCAGGCCCTGTTCTCTAGTGACTGTTGCTTTGATGAGGTAGAGACAGGCAG

CCCTCTTCTAAGAACTATGTTTTGATGGGGGACTCAGAGTTGGGGTGGGGTGGCAATGAAATTC

TGTAGACTGTGTGGTTATAACCCTGGCTGTTACTAGCTAGTTCTGTGACCTTGGTGACCCACTT

CAGACTCTAGGCCTCAGCCTCTGTAAGTGCAGATACACAGCGCCAATCAGCCGATGACTTCTAA

CAATACTCTTAACTCACACAGAGCTTGTCTCACTGAGCCAACACCCTGTACCCTCAGCTCAGTG

ACGGCTTTCAACCTGTGGGGCTGCCTCTGTTACCCAAGTGAGAGAGGGCCAGTGCTCCCAGAGG

TGACCTTGTTTGCCCATTCTCTCCCTGGGTCAGCCAGTGTTTATCTGTTGTATACCCAGTCCAC

CCTGCAGGCTCACATCAGAGCCTAGGAGATGGCTAGTGTCCCCGCGGAGACCACGATGAAGCTT

CCCAGCTGTCTCAAGCACAAGCTGGCTGCAGAGGCTGCTGAGGCACTGCTAGCTGGGGATGGGG

GCAGGGTAGATCTGGGGCTGACCGCCAGGGTCAGAATCAGAACCTCCATCTTGACCTCATTAAC

GCTGGTCTTAATCACCAAGCCAAGCTCCTTAAACTGCTAGTGGCCAACTCCCAGGCCCTGACAC

ACATACCTGCCCTGTGTTCCCAAACAAGACACCTGCATGGAAGGAAGGGGGTTGCTTTTCTAAG

CAAACATCTAGGAATCCCGGGTGCAGTGTGAGGAGACTAGGCGAGGGAGTACTTTAAGGGCCTC

AAGGCTCAGAGAGGAATACTTCTTCCCTGGTTAGCCTCGTGCCTAGGCTCCAGGGTCTTTGTCC

TGCCTGGATACCTATGTGGCAAGGGGCATAGCATTTCCCCCACCATCAGCCCTTAGCTCAACCT

TATCTTCTCGGAAAGGCTGCGCAGTGTAACAACACAGCAGAGACTTTTCTTTTGTCCCCTGTCT

ACCCCTGTAACTGCTACTCAGAAGCATCTTTCTCACAGGGTACTGGCTCCTTGCATCCAGAGTT

TTTTGTCTCCCTCGGGCCCCCAGAATCAAATTCTTCCTCTGGGACTCAGTGGATGTTTCACACA

CGTATCGGCCTGACAGTCATCCTGGAGCATCCTACACAGGGGCCATCACAGCTGCATGTCAGAG

ATGCTGGCCTCACATCCTCAGACACCAGGCCTAGTGCTGGTCTTCCTCAGACTGGCGTCCCCAG

CAGGCCAGTAGGATCATCTTTTAGCCTACAGAGTTCTGAAGCCTCAGAGCCCCAGGTCCCTGGT

CATCTTCTCTGCCCCTGAGATTTTTCCAAGTTGTATGCCTTCTAGGTAAGGCAAAACTTCTTAC

GCCCCTCCTCGTGGCCTCCAGGCCCCACATGCTCACCTGAATAACCTGGCAGCCTGCTCCCTCA

TGCAGGGACCACGTCCTGCTGCACCCAGCAGGCCATCCCGTCTCCATAGCCCATGGTCATCCTT

CCCTGGACAGGAATGTGTCTCCTCCCCTGGCTGAGTCTTGCTCAAGCTAGAAGCACTCCGAACA

GGGTTATGGGCGCCTCCTCCATCTCCCAAGTGGCTGGCTTATGAATGTTTAATGTACATGTGAG

TGAACAAATCCCAATTGAACGCAACAAATAGTTATCGAGCCGCCGAGCCGGGGG-CGGGGGGTG

TGAGACTGGAGGCGATGGACGGAGCTGACGGCACACACAGCTCAGATCTGTCAAGTGAGCCATT

GTCAGGGCTTGGGGACTGGATAAGTCAGGGGGTCTCCTGGGAAGAGATGGGATAGGTGAGTTCA

GGGGGAGACATTGTCAACTGGAGCCATGTGGAGAAGTGAATTTAGGGCCCAAAGGTTCCAGTCG

CAGCCTGAGGCCACCAGACTGACATGGGGAGGAATTCCCAGAGGACTCTGGGGCAGACAAGATG

AGACACCCTTTCCTTTCTTTACCTAAGGGCCTCCACCCGATGTCACCTTGGCCCCTCTGCAAGC

CAATTAGGCCCCGGTGGCAGCAGTGGGATTAGCGTACCGTACGATATCTCGCGGATGCTGAATC

AGCCTCTGGCTTAGGGAGAGAAGGTCACTTTATAAGGGTCTGGGGGGGGTCAGTGCCTGGAGTT

GCGCTGTGGGAGCCGTCAGTGGCTGAGCTCGCCAAGCAGCCTTGGTCTCTGTCTACGAAGAGCC

CGTGGGGCAGCCTCGAGAGCCGCAGCCATGAACGGCACAGAGGGCCCCAATTTTTATGTGCCCT

TCTCCAACGTCACAGGCGTGGTGCGGAGCCACTTCGAGCAGCCGCAGTACTACCTGGCGGAACC

ATGGCAGTTCTCCATGCTGGCAGCGTACATGTTCCTGCTCATCGTGCTGGGCTTCCCCATCAAC

TTCCTCACGCTCTACGTCACCGTACAGCACAAGAAGCTGCGCACACCCCTCAACTACATCCTGC

TCAACTTGGCCGTGGCTGACCTCTTCGTGGTCTTCGGAGGATTCACCACCACCCTCTACACATC



ACTCCATGGCTACTTCGTCTTTGGGCCCACAGGCTGTAATCTCGAGGGCTTCTTTGCCACACTT

GGAGGTATGAGCAGAGAGACTGGGGCGGGGGGGGTGTAGCATGGGAGCCAAGGGGCCACGAAAG

GGCCTGGGAGGGTCCGCAGCTTACTTGAGTCTCTTTAATTGGTCTCATCTAAAGGCCCAGCTTA

TTCATTGGCAAACACTGTGACCCTGAGCTAGGCTGCTGTTGGGAGCAGGCACGGAACATTCATC

TATCTCATCTTGAGCAATGCAAGAAACATGGGTTCAGAGAGGCCAAGGACTCGCCGAGGAGTCA

CAGAGTGTGGGGGTGTCCTCTGAGGCAGCTGAGCTGGGGCACACACAGACTGAGCACCAGGAGT

GAGCTCTAGCTTTTTTTTTTTCTATGTGTCTTTTCTAAAAGACACATAGGTTTAGGACTGTCCC

TGGTCCAGGTAAGAACTGGTTCAGTAAACTTGTACATCTCACTGCCTGGCCAGCCCTGTCAGCT

TCCACCAGAGTGCGTGCACTACACACCCGGCATCTCAAAGGATTCATTCCTATCTTTCCTATCT

TTGGAGTGAGGCACAGTCTCACGTAGTCCAGTCCAGACTGGCCTTAAATTCTGCAGCTGAGGAT

GTACTTAAACTTGTCATCCTCCTGCCCCAGCCTCTCAAGTGCTGTGATCACAGGCACGGACCAC

TATGCTACGCCAGGTGTTTCCAAACATTTTCTCTCCCTTAACTGGAAGGTCAATGAGGCTCTTT

CGAGAAGCAACAGAGCCTGTTTAGCTGAGAAAACTGAGGCAGGGAGCAGGCAAAAATCACATCT

AGAGATATGGGAGAGCCAGGACCAGAGCCAGGGTCTCCGGGCTGGGACCTAGAGATGTTTCCAG

TGGATACAGGAGGAAACAGAAGTGGGTATAGCAAAGCCCAAAGCCAGGGTGATGGGTGGGTCGA

GCTTGCTTATCTCCCCGTGTCCAGGGTACTGCCTTGGTAGCACTGTTGGGCATCTCTGTTACCT

TCTGTGGTCACTCACACACACACACACACACACACACACACACACACACATACACACACACA--

CCCAGGTTCTGGGTAGAAGCTGGGGTACGTACGCCGGCTTAAGTGTACACGCGTACTAGTCTAG

CGAAGTTCCTATACTTTCTAGAGAATAGGAACTTCCCGCGGATAACTTCGTATAGCATACATTA

TACGAAGTTATGGTACCTGCAGAATTCATGCATAAGCTTGGATCCGTTCTTCGGACGCCTCGTC

AACACCGTACGGGTACGGTGAGCTTGTCTCTGTGGGGTCAGACCCAGGCCACATCTACCATCCA

GGATTCTTGTTGGTAGCACTCCTGTTATTCAGAAGTTTGTTACGTGGTCCTTCCCCACACTGGG

CTTCTGAGGCTGACATATGGACTAATGTCTGGAGCCCCCTCTTTACCCATCTTCTTCCCCTGCT

AAAACACTAGCCAGGGTGTGGCCCTAAGCCCCAGCTCCAGGCACTCCGAGGCAGTCTCTCATGA

GCCTAAAGCTCTAACCAAACAGAAGAGCTTCTGTTTTGGCACACGGGTTCTTCACCCCATCCCT

TTCTCCTCGCCAGCCCAAACTCATTGCAGTCGCTAAGGCTTGGATCAAGCCTCAAACCAGAAGC

TTGCATCCTAGCCTGCTCTCTCTGAGGTGAGGTTAGAGCTGGAGGACTGACGGCTACTAACTGC

CTTACAGGTGAAATCGCCCTGTGGTCCCTGGTGGTCCTGGCCATTGAGCGCTACGTGGTGGTCT

GCAAGCCGATGAGCAACTTCCGCTTCGGGGAGAATCACGCTATCATGGGTGTGGTCTTCACCTG

GATCATGGCGTTGGCCTGTGCTGCTCCCCCACTCGTTGGCTGGTCCAGGTAATGGCACTGAGTA

TCGGGTCTGGCAAGGTCTTTGTGGGATTCCCTTTGAGGACACAGAGCCCTCGGATTGGTTCCAG

GCATAATGTAACATGGTATTGCCCCCCGAAAACCATCCTGGTGACTTTCCCAGGCTAAGGTCTA

AGGTAGGGGAGAAGAGAGGGACTGAATGGTCCAATCAGTCTTATTCCATGTCTGAGACCCATAA

CAAGGAGAACCCTGGACATTCCAACCCTTCACCTTGGCCGAGTCCCTAATCCTCGGCTAAGCCA

AGGCCAAACCACAATCCTCTTTGGTTGAGTTCTGGCCGTGGGCCTCTCTCTCTCTTCCTCTCTC

TCTCTCACTCACCTTGGACCTTAGCCCCTGGAGAGGCTGAACCTTCCCAAAATGCATGGTGACA

TTGTAGCCCCAGGAACTGGGTCCCATCCAGCCTCCAGGCCACCATATCTAAATGAGACAGGAGA

AGGTTGGGACAGTGGTTTGGACACCTAGACAGGCTATGAGGTACACAGAGCCTCAGAGACTCTC

CATTCTCTGTCCTCATGTCCTCCCCACCCCGGGAGCCCACCCAGTGGCCCTCACTGAGTCAGAG

CCCCTCACTCCTCACTGGCCTCTTTCCTCATCCTCACCCACCTGGCTTGGCAGGCCTCTACAGA

CACACTCAGTGGACACTTGGGTTTCTGAGTGTGGCCCAGTGTCACCGTCCTCAGATATCATCAC

AACGTCCTTGTTTCTAGAAGCTGCACACAGCCCTGATGCCAGCAGCGAGCCCACCTTTACTGTA

GAGAGCATTGCCGTTACTAGGAGATCCCATGCACAAAGTGCAGCATTCCCAGGGAAGGCCTCAG

AGAATGCTCCCCTCTCCAGCATTCTCTGCCTACTCCCTTAACCACCGAAGGCAGGGCAGCAGGC

TAGTGGAGCAGAGCTGCGTGATCAAGTGGCAGGGAGCTTAAGAATCGTCCAAGGGCGGAGACCA

GTAAGTCTCACTAGGTGATGGGGCCAGCAGGTAAAAGCCATTCATGCTTATGTCCAGCTGGGCG

TGTGTTCTCTTCCTGTTTTATCATCCCTTGCGCTGACCATCAGGTACATCCCTGAGGGCATGCA



ATGTTCATGCGGGATTGACTACTACACACTCAAGCCTGAGGTCAACAACGAATCCTTCGTCATC

TACATGTTCGTGGTCCACTTCACCATTCCTATGATCGTCATCTTCTTCTGCTATGGGCAGCTGG

TCTTCACAGTCAAGGAGGTATGAGCAGGGGGGCCGCCCCAGCCTCGTGCCGGGTGGGTGGGCAG

AGCCAGGTGGGCAGAGCTGGGTGCCAGGGTTCGTACGGACGCCACGGGCTAGACACAGGTCTGT

GTCCCTGCAGGCGGCTGCCCAGCAGCAGGAGTCGGCCACCACTCAGAAAGCAGAGAAGGAAGTC

ACCCGCATGGTTATCATCATGGTCATCTTCTTCCTGATCTGCTGGCTTCCCTACGCCAGTGTGG

CCTCCTACATCTTCACCCACCAGGGCTCCAACTTCGGCCCCATCTTCATGACTCTGCCAGCTTT

CTTTGCTAAGAGCTCTTCCATCTATAACCCGGTCATCTACATCATGTTGAACAAGCAGGTGCCT

GGGCTGAGGCAGGGCGCGTGGAGAGTGAGGGAGAGAAGGGGAGGGGGAGAATGGGACAGGGGAG

GCATTGCACTCAGACTGCTGGCAGCCCGTGAGCTCTCAGGCTGGCGAACCCCCAAGCTCTTGGA

GTAAGTCTTCCGGGTGACCTGCCGTCCACTCCTGTGAGATACAGCCGGCCAAATGGTTCTGGAA

GTCTGCTTTAGAAGTAGGCTAGAAGTCAGGTGCAATAGTGCAAATTTGTAATCTTAATTCTGAG

GCAGGAGGATCTTGAGCTCCAGGTCAGCCTGGGCTAAACAGTGGATGTGTGTCCCCCTCTCCCC

AAAGCAGGCTGTGGAACACACTGCTATATCCCAGCATTCAGGAGACTGAAGTAGGTCGATTAGA

AATTCAAAGCTATCTTTGGCCATACAGTGATTTGGGAGCCAACCTGGGCTACAATGAGAATCTG

TCTCAAGAAGCAACCAGAAATATCAAGTAGTTCCAAGGCTGGGAATAGAATGGTCCCACTGTAA

AGCTGAAGAAATTGCTAGAAATGCTACTTTGTAGGAAGTCAGGGATTACACCACTGTCAAACGC

CACAATCTCTCTGCAGAAAAGGATGTGGTCTCTGGAACCTAGACTCTGGGTTCAAGTTCTAGTT

CTGTCCCATTTAAGCTGTGTGACCTTGGGTGAGTCAGATATCTCCCCATGTGGACTTCGGTTTT

CCTATTTATAGGAAGGGCCAAATCATAAACTCTCAAATCAATTGAGATCACTCACGGAAGGCCC

TACGCATCCACAGGACACATGGAATGCCACTTGACAATACCCCTTGTGCTATCTGTGTACCTGG

CGTCTCTGGTTGAAGGGCAACATACATTTAGCAAGCTCCCCCAGGGAGCCAGGCTTAGTGAGGG

GACATGCTGGAGGTGAGGCTGAAGCTGGGCAGGTGGTAGGGCCTGTCCTGACTGGAGCCTCTTG

CCTTCCAGTTCCGGAACTGTATGCTCACCACGCTGTGCTGCGGCAAGAATCCACTGGGAGATGA

CGACGCCTCTGCCACCGCTTCCAAGACGGAGACCAGCCAGGTGGCTCCAGCCTAAGCCTGGCCA

GAGACTGTGGCTGAAGGTAGGAGTCTCCTGTCCCCACACACCCCAGCCACAGCCCCCACCAGGA

GCAGCACCCGTTGGGATGAGGTCATGCAGGCTCCCTCAGTGTTCTTTTCTTTGTTTTTAATGAA

TTCATGAAAGCAAAATGAGGCTCCCCACTCAATGGGGACAGCTTGACAAAGGGCATCCATCCAC

CAAGACCATCCTCAACCTGGAGTCCCCAATTCCGGGGGGGCCAGCGGGATCTGTACCCCTCCCT

CAGCTTGTCTATCAGGAACATGACGAGTGTCCCGGCTTAGGGCTAAATGTCTAGGACAGAATGG

AACACATAGTGGCTGATTAATAAATGCTAGCTGGATGAAGGGAGGAATGAGTGACTGACTGAGT

GGATATATGAGTGAAGGGATTAATGGAAGGGAACATGGATGTCCTCAGGTGCCCAACCTGGCAG

ATCCAGTCATGTCTGGCTGGAATCTATAAGCAGTTTTACATACCTGCCCTGGTTTTCTCTGC 

 

 

 

 

 

 

 

 



>Mouse 62 len=10,994 

CGTCTCCTGCCCAGATGAAGTTTGTATGTTGCAAAGGGGGGGGG--CTGCCTTGTGTAACCACA

GATTTCCTATTTATGGCATTTCATTCCTTGTAAATAGCACCAGGAGACGGGGAAGAGAACACAC

ACATATTTTCTAAGAAAAAAAAAA-TCTGTTACTTTTAGAAGGGCTCATGTGTTCATAGCAGCC

TGCTGGAGTCCGTAGATCCGTCAGACCATTACCGTGCACACGTTGCCAACAGATTGCCTCAATA

ACGACAAATAAAAGGGCTACTCGTTTTCATCAGTGTCTGCGTTTTAGCAAATCCTCATATTGTC

TGCAACTTAATTTCCTTATGCAAAAGTGCACCTGTTTCTAATTTGATCCGAAAGGAACATTGCT

TTTACGTGCTCTTAAAATGTAATCTAATCAAATGGCACCATGGGCAGGGGCAGGGCAGGGGTGT

TTTTGTTGTTGTTTATTTTGGTTTAATGAGGATCCATCTTGACAGTCTTGTGCTTGGAGCCCAG

GAGCGTTCCCACCGGGTGCTCGGCCTTGTGGCCCCTTTCCTTTTCTCCAGGGCACGAAGCGCGG

GGGCTCCAGTTGGGATCCACAGAACGCTGTGGGTCTCAGGCAGAATCTGGAAGGAGAACTCACA

CGCATTGGGAAACTATTTCGCATACCCCTGTGTTGGTTATGGCTGGGAGAGCAGTAGGTTCCAG

GGCCCAGGGGCTTCCAGCCATGAGGGCACCTAGACTTGTAATCCCTAGAGTCCTCCTGATGCCA

CTGCCCAGGGACAGACAGCACACAGCACCCCTCCCCCACTCTCTTAACAGGCAGAAGCAGGGAG

ATGGAGGCATGCTGAAGATGTCCATGTGAGGCTGGTGGTAGCATGCCCACTGCTGGGATGAAGA

GATGGGGGCAAAGTGAGTGGCAGAGGCCAGGCCAGGTCCAGGCCCTTCCAGGCTTCCTCTGCCA

CTGTGGAGATGAAAGAGGGAGCCAGGCAAGGTCCAGGCCCTCCCCACCCCCTCTGCCTCTATGG

AGATGAAGGGGGAATGAAGAAGGGAGCCAGACAGTTGTGCCAACACGACTCCTCCGTCGAGTGT

CTAATTGCTTATGATCATGCATGCTCTCTCTCCCACTAAACATTTATTAATGTGTTAGGATTTC

CATTAGCGCGTGCCTTGAACTGAAATCATTTGCATATGGCTGGGAAAAAGTGGGGTGAGGGAGG

AAACAGTGCCAGCTCCCCAACAGGCGTCAATCACAGTGACAGATCAGATGGTTTCTGGCTGGAG

GCAGGGGGGCTGTCTGAGATGGCGGCATGCATCCTTTCAGTGCATATCACAGAAATTCAGGTGA

CTCCTGCTGGGAGCCAAGACCCTGAGGCTGAGCCTGGCCACAGCTCCAATAGCTGCTGGATATC

ATCATGTCTGGGCTGAGCAGCCTCTAGAGGTACCCTTTTACAGATAGTAAAACTGAGGCTCAGT

GACTGCTGAGCCAAAGTTGGACCCACCCACACTCATTTGCAGACTGCCGTGGGCCATGTTCTGA

TCTCTTCCCTACCTGGACTCAGCCCAGCACACTCGGCACACAAGGCCCTTCTTCAGCTTGAATA

CAGCGTCCTCAGCTATAGCCAGCATCTATGAATGGAGCTCAGTGACCCTGACTGGAGGAAGTTA

GGACAGGGATTTTTTCTGGAGTTTTGGCAGGAAGAGGCCAGGGTCAGGTGACTGCTGGAGCACA

CAGCTTGGTAAGACTAGTCAGGACCTGCGTCCTGAGGCTACATGTCATATCCACAGTAAGGAAG

TGGAAGATGGGAGATGACTGGCTGGGCCACAACCAGTGAGTGGAATGTCCTTGTGCATCTTTGT

TTCCTAACCTTCCCCTCTGTAGCTGCTGAAACACACACACACCCCATGCTCTGTTATGCCTCTT

CCCTGGCCTGGGATTTCCATGGCTGAGGTGATGGGGCACTGAGGCACCGCCAGGAAAGGCTGTA

ACCCATCTGCTCCCCCATCCTTCACCAGACTTCAAGCACCTACCTAGAGCACAGGTGCAATTTT

GTACCCTCCCTGTCTGGGACCCACAGTGGTTCCTCAATGCCGGCCAACCAGACTCATAGGCCTG

CCCACAAGGCCCTTGGGGCTATCTGTCTGAGGCCTGCAGGTGCCCTCCTGGCCACCTAGGCTCC

TGTGAGACTTAGACTTCCATAGATTCTTCCTGAAAGACTACTGAGGGCAGGAGCCCCCAAGCCT

CAGGGTTAGCTTTCCTCAGCCCTGCCTCTTTGCTAGCTCCGTTTCCACATTGAAGGCAGGGCTG

AGCAGGGCAGGCGCAGCGAGGAGCTAACTGCTGCTTCTCTCTCGTTCATTTGTCTGCTGCCCTG

AGACGCCACAGCACCTAATAAGAGCATGTTATGTGTAGCAAACATTAGGCCTGTAAGGAAGGAA

AGGAGTGACGTCCCTTGACGTCCTCAGCTAGGCTGTGGTGACACAAGCAAGAGGACTAAGCCAC

AGGTGAGGAGAAAGGGGGGGG----TCTGCTGACCCAGCAACACTCTTTCCTTCTGAGGCTTAA

GAGCTATTAGCGTAGGTGACTCAGTCCCTAATCCTCCATTCAATGCCCTGTGACTGCCCCTGCT

TCTGAAGGGCCAACATGGCTACAGCTAGCTCCAGAGACAGCTTTTCAGGGCCCCAGCATCCAAG

CATCTCACAGTTCTCCACTGACCACACTCCTGTGCAGCACTGGGCTTTTCAATGCCCCTGACTT

GAAGAGAACTCAAACTGCAGGTCAACTAGACTCTGCAAACTTCACCTGTGCTGGGGGTTCCTAG

CCTGTGGGGACAGTGTATCTTGAATACCTGCTGCTATGGACCAAGAGCTGAACACACAGACAAA



CAGGCTCAGCTGGCTGGCATTCTGGAACCACAAATGAGTGTGGATGAGCAGGAGGGCAACAAAA

TGGTCTGGGTGTTGTCAACACGGTCAGTAAACAATGCACGCAGTGGGGCTGGGCCCTGATGTGG

AGCTAGGTGGGGTTGGCTCTCCTTGGAAACCTGAAGGGAGAAGGAGAGGGAGCGAGATGATGAG

GTTTATCAGCCTGCAGAGGCAGGGGGTCAGGAAGGAGTGCCACTGTACTGACCCAGGTCCTCTG

TGGGACATCAAGCCATGCCAAGGAGCCATGGAGCCTCGATTGCACTGGCAGGGACAGGTTGTGA

TGCCCCAGAGTCCCCAGACCCAGCAAACAGAGGCCCAGAGTGGGAAGTGGAGCTTTCCAGGGTA

TCGGGGTGACTCAGAGACACAGGGTAGAATCTGCCTTGGGTGCTCACTGCCCTATCTGAGTCCA

CATGGCTCAGTCCCCAGGCCCTGTTCTCTAGTGACTGTTGCTTTGATGAGGTAGAGACAGGCAG

CCCTCTTCTAAGAACTATGTTTTGATGGGGGACTCAGAGTTGGGGTGGGGTGGCAATGAAATTC

TGTAGACTGTGTGGTTGTTACCCTGGCTGTTACTAGCTAGTTCTGTGACCTTGGTGACCCACTT

CAGACTCTAGGCCTCAGCCTCTGTAAGTGCAGATACACAGCGCCAATCAGCCGATGACTTCTAA

CAATACTCTTAACTCACACAGAGCTTGTCTCACTGAGCCAACACCCTGTACCCTCAGCTCAGTG

ACGGCTTTCAACCTGTGGGGCTGCCTCTGTTACCCAAGTGAGAGAGGGCCAGTGCTCCCAGAGG

TGACCTTGTTTGCCCATTCTCTCCCTGGGTCAGCCAGTGTTTATCTGTTGTATACCCAGTCCAC

CCTGCAGGCTCACATCAGAGCCTAGGAGATGGCTAGTGTCCCCGCGGAGACCACGATGGAGCTT

CCCAGCTGTCTCAAGCACAAGCTGGCTGCAGAGGCTGCTGAGGCACTGCTAGCTGGGGATGGGG

GCAGGGTAGATCTGGGGCTGACCACCAGGGTCAGAATCAGAACCTCCATCTTGACCTCATTAAC

GCTGGTCTTAATCACCAAGCCAAGCTCCTTAAACTGCTAGTGGCCAACTCCCAGGCCCTGACAC

ACATACCTGCCCTGTGTTCCCAAACAAGACACCTGCATGGAAGGAAGGGGGTTGCTTTTCTAAG

CAAACATCTAGGAATCCCGGGTGCAGTGTGAGGAGACTAGGCGAGGGAGTACTTTAAGGGCCTC

AAGGCTCAGAGAGGAATACTTCTTCCCTGGTTAGCCTCGTGCCTAGGCTCCAGGGTCTTTGTCC

TGCCTGGATACCTGTGTGGCAAGGGGCATAGCATTTCCCCCACCATCAGCTCTTAGCTCAACCT

TATCTTCTCGGAAAGGCTGCGCAGCGTAACAACACAGCAGAGACTTTTCTTTTGTCCCCTGTCT

ACCCCTGTAACTGCTACTCAGAAGCATCTTTCTCACAGGGTACTGGCTTCTTGCATCCAGAGTT

TTTTGTCTCCCTCGGGCCCCCAGAATCAAATTCTTCCTCTGGGACTCAGTGGATGTTTCACACA

CGTATCGGCCTGACAGTCATCCTGGAGCATCCTACACAGGGGCCATCACAGCTGCATGTCAGAG

ATGCTGGCCTCACATCCTCAGACACCAGGCCTAGTGCTGGTCTTCCTCAGACTGGCGTCCCCAG

CAGGCCAGTAGGATCATCTTTTAGCCTACAGAGTTCTGAAGCCTCAGAGCCCCAGGTCCCTGGT

CATCTTCTCTGCCCCTGAGATTTTTCCAAGTTGTATGCCTTCTAGGTAAGGCAAAACTTCTTAC

GCCCCTCCTCGTGGCCTCCAGGCCCCACATGCTCACCTGAATAACCTGGCAGCCTGCTCCCTCA

TGCAGGGACCACGTCCTGCTGCACCCAGCAGGCCATCCCGTCTCCATAGCCCATGGTCATCCTT

CCCTGGACAGGAATGTGTCTCCTCCCCTGGCTGAGTCTTGCTCAAGCTAGAAGCACTCCGAACA

GGGTTATGGGCGCCTCCTCCATCTCCCAAGTGGCTGGCTTATGAATGTTTAATGTACATGTGAG

TGAACAAATTCCAATTGAACGCAACAAATAGTTATCGAGCCGCTGAGCCGGGGG-CGGGGGGTG

TGAGACTGGAGGCGATGGACGGAGCTGACGGCACACACAGCTCAGATCTGTCAAGTGAGCCATT

GTCAGGGCTTGGGGACTGGATAAGTCAGGGGGTCTCCTGGGAAGAGATGGGATAGGTGAGTTCA

GGAGGAGACATTGTCAACTGGAGCCATGTGGAGAAGTGAATTTAGGGCCCAAAGGTTCCAGTCG

CAGCCTGAGGCCACCAGACTGACATGGGGAGGAATTCCCAGAGGACTCTGGGGCAGACAAGATG

AGACACCCTTTCCTTTCTTTACCTAAGGGCCTCCACCCGATGTCACCTTGGCCCCTCTGCAAGC

CAATTAGGCCCCGGTGGCAGCAGTGGGATTAGCGTACCGTATGATATCTCGCGGATGCTGAATC

AGCCTCTGGCTTAGGGAGAGAAGGTCACTTTATAAGGGTCTGGGGGGGGTCAGTGCCTGGAGTT

GCGCTGTGGGAGCCGTCAGTGGCTGAGCTCGCCAAGCAGCCTTGGTCTCTGTCTACGAAGAGCC

CGTGGGGCAGCCTCGAGAGCCGCAGCCATGAACGGCACAGAGGGCCCCAATTTTTATGTGCCCT

TCTCCAACGTCACAGGCGTGGTGCGGAGCCACTTCGGGCAGCCGCAGTACTACCTGGCGGAACC

ATGGCAGTTCTCCATGCTGGCAGCGTACATGTTCCTGCTCATCGTGCTGGGCTTCCCCATCAAC

TTCCTCACGCTCTACGTCACCGTACAGCACAAGAAGCTGCGCACACCCCTCAACTACATCCTGC

TCAACTTGGCCGTGGCTGACCTCTTCATGGTCTTCGGAGGATTCACCACCACCCTCTACACATC



ACTCCATGGCTACTTCGTCTTTGGGCCCACAGGCTGTAATCTCGAGGGCTTCTTTGCCACACTT

GGAGGTATGAGCAGAGAGACTGGGGCGGGGGGGGTGTAGCATGGGAGCCAAGGGGCCACGAAAG

GGCCTGGGAGGGTCTGCAGCTTACTTGAGTCTCTTTAATTGGTCTCATCTAAAGGCCCAGCTTA

TTCATTGGCAAACACTGTGACCCTGAGCTAGGCTGCTGTTGGGAGCAGGCACGGAACATTCATC

TATCTCATCTTGAGCAATGCAAGAAACATGGGTTCAGAGAGGCCAAGGACTCACCGAGGAGTCA

CAGAGTGTGGGGGTGTCCTCTGAGGCAGCTGAGCTGGGGCACACACAGACTGAGCACCAGGAGT

GAGCTCTAGCTTTTTTTTTTTCTATGTGTCTTTTCTAAAAGACACATAGGTTTAGGACTGTCCC

TGGTCCAGGTAAGAACTGGTTCAGTAAACTTGTACATCTCACTGCCTGGCCAGCCCTGTCAGCT

TCCACCAGAGTGCGTGCACTACACACCCGGCATCTCAAAGGATTCATTCCTATCTTTCCTATCT

TTGGAGTGAGGCACAGTCTCACGTAGTCCAGTCCAGACTGGCCTTAAATTCTGCAGCTGAGGAT

GTACTTAAACTTGTCATCCTCCTGCCCCAGCCTCTCAAGTGCTGTGATCACAGGCACGGACCAC

TATGCTACGCCAGGTGTTTCCAAACATTTTCTCTCCCTTAACTGGAAGGTCAATGAGGCTCTTT

CGAGAAGCAACAGAGCCTGTTTAGCTGAGAAAACTGAGGCAGGGAGCAGGCAAAAATCACATCT

AGAGATATGGGAGAGCCAGGACCAGAGCCAGGGTCTCCGGGCTGGGACCTAGAGATGTTTCCAG

TGGATACAGGAGGAAACAGAAGTGGGTGTAGCAAAGCCCAAAGCCAGGGTGATGGGTGGGTCGA

GCTTGCTTATCTCCCCGTGTCCAGGGTACTGCCTTGGTAGCACTGTTGGGCATCTCTGTTACCT

TCTGTGGTCACTCACACACACACACACACACACACACACACACA--CACATACACACACACACA

CCCAGGTTCTGGATAGAAGCTGGGGTACGTACGCCGGCTTAAGTGTACACGCGTACTAGTCTAG

CGAAGTTCCTATACTTTCTAGAGAATAGGAACTTCCCGCGGATAACTTCGTATAGCATACATTA

TACGAAGTTATGGTACCTGCAGAATTCATGCATAAGCTTGGATCCGTTCTTCGGACGCCTCGTC

AACACCGTACGGGTACGGTGAGCTTGTCTCTGTGGGGTCAGACCCAGGCCACATCTACCATCCA

GGATTCTTGTTGGTAGCACTCCTGTTATTCAGAAGTTTGTTACGTGGTCCTTCCCCACACTGGG

CTTCTGAGGCTGACATATGGACTAATGTCTGGAGCCCCCTCTTTACCCATCTTCTTCCCCTGCT

AAAACACTAGCCAGGGTGTGGCCCTAAGCCCCAGCTCCAGGCACTCCGAGGCAGTCTCTCATGA

GCCTAAAGCTCTAACCAAACAGAAGAGCTTCTGTTTTGGCACACGGGTTCTTCACCCCATCCCT

TTCTCCTCGCCAGCCCAAACTCACTGCAGTCGCTAAGGCTTGGATCAAGCCTCAAACCAGAAGC

TTGCATCCTAGCCTGCTCTCTCTGAGGTGAGGTTAGAGCTGGAGGACTGACGGCTACTAACTGC

CTTACAGGTGAAATCGCCCTGTGGTCCCTGGTGGTCCTGGCCATTGAGCGCTACGTGGTGGTCT

GCAAGCCGATGAGCAACTTCCGCTTCGGGGAGAATCACGCTATCATGGGTGTGGTCTTCACCTG

GATCATGGCGTTGGCCTGTGCTGCTCCCCCACTCGTTGGCTGGTCCAGGTAATGGCACTGAGTA

TCGGGTCTGGCAAGGTCTTTGTGGGATTCCCTTTGAGGACACAGAGCCCTCGGATTGGTTCCAG

GCATAATGTAACATGGTATTGCCCCCCGAAAACCATCCTGGTGACTTTCCCAGGCTAAGGTCTA

AGGTAGGGGAGAAGAGAGGGACTGAATGGTCCAATCAGTCTTATTCCATGTCTGAGACCCATAA

CAAGGAGAACCCTGGACATTCCAACCCTTCACCTTGGCCGAGTCCCTAATCCTCGGCTAAGCCA

AGGCCAAACCACAATCCTCTTTGGTTGAGTTCTGGCCGTGGGCCTCTCTCTCTCTTCCTCTCTC

TCTC--ACTCACCTTGGACCTTAGCCCCTGGAGAGGCTGAACCTTCCCAAAATGCATGGTGACA

TTGTAGCCCCAGGAACTGGGTCCCATCCAGCCTCCAGGCCACCATATCTAAATGAGACAAGAGA

AGGTTGGGACAGTGGTTTGGACACCTAGACAGGCTATGAGGTACACAGAGCCTCAGAGACTCTC

CATTCTCTGTCCTCATGTCCTCCCCACCCCGGGAGCCCACCCAGTGGCCCTCACTGAGTCAGAG

CCCCTCACTCCTCACTGGCCTCTTTCCTCATCCTCACCCACCTGGCTTGGCAGGCCTCTACAGA

CACACTCAGTGGACACTTGGGTTTCTGAGTGTGGCCCAGTGTCACCGTCCTCAGATATCATCAC

AACATCCTTGTTTCTAGAAGCTGCACACAGCCCTGATGCCAGCAGCGAGTCCACCTTTACTGTA

GAGAGCATTGCCGTTACTAGGAGATCCCATGCACAAAGTGCAGCATTCCCAGGGAAGGCCTCAG

AGAATGCTCCCCTCTCCAGCATTCTCTGCCTACTCCCTTAACCACCGAAGGCAGGGCAGCAGGC

TAGTGGAGCAGAGCTGCGTGATCAAGTGGCAGGGAGCTTAAGAATCGTCCAAGGGCGGAGACCA

GTAAGTCTCACTAGGTGATGGGGCCAGCAGGTAAAAGCCATTCATGCTTATGTCCAGCTGGGCG

TGTGTTCTCTTCCTGTTTTATCATCCCTTGCGCTGACCATCAGGTACATCCCTGAGGGCATGCA



ATGTTCATGCGGGATTGACTACTACACACTCAAGCCTGAGGTCAACAACGAATCCTTCGTCATC

TACATGTTCGTGGTCCACTTCACCATTCCTATGATCGTCATCTTCTTCTGCTATGGGCAGCTGG

TCTTCACAGTCAAGGAGGTATGAGCAGGGGGGCCGCCCCAGCCTCGTGCCGGGTGGGTGGGCAG

AGCCAGGTGGGCAGAGCTGGGTGCCAGGGTTCGTACGGACGCCACGGGCTAGACACAGGTCTGT

GTCCCTGCAGGCGGCTGCCCAGCAGCAGGAGTCGGCCACCACTCAGAAAGCAGAGAAGGAAGTC

ACCCGCATGGTTATCATCATGGTCATCTTCTTCCTGATCTGCTGGCTTCCCTACGCCAGTGTGG

CCTTCTACATCTTCACCCACCAGGGCTCCAACTTCGGCCCCATCTTCATGACTCTGCCAGCTTT

CTTTGCTAAGAGCTCTTCCATCTATAACCCGGTCATCTACATCATGTTGAACAAGCAGGTGCCT

GGGCTGAGGCAGGGCGTGTGGAGAGTGAGGGAGAGAAGGGGAGGGGGAGAATGGGACAGGGGAG

GCATTGCACTCAGACTGCTGGCAGCCCGTGAGCTCTCAGGCTGGCGAACCCCCAAGCTCTTGGA

GTAAGTCTTCCGGGTGACCTGCCGTCCACTCCTGTGAGATACAGCCGACCAAATGGTTCTGGAA

GTCTGCTTTAGAAGTAGGCTAGAAGTCAGGTGCAATAGTGCAAATTTGTAATCTTAATTCTGAG

GCAGGAGGATCTTGAGCTCCAGGTCAGCCTGGGCTAAACAGTGGATGTGTGTCCCCCTCTCCCC

AAAGCAGGCTGTGGAGCACACTGCTATATCCCAGCATTCAGGAGACTGAAGTAGGTCGATTAGA

AATTCAAAGCTATCTTTGGCCATACAGTGATTTGGGAGCCAACCTGGGCTACAATGAGAATCTG

TCTCAAGAAGCAACCAGAAATATCAAGTAGTTCCAAGGCTGGGAATAGAATGGTCTCACTGTAA

AGCTGAAGAAATTGCTAGAAATGCTACTTTGTAGGAAGTCAGGGATTACACCACTGTCAAACGC

CACAATCTCTCTGCAGAAAAGGATGTGGTCTCTGGAACCTAGACTCTGGGTTCAAGTTCTAGTT

CTGTCCCATTTAAGCTGTGTGACCTTGGGTGAGTCAGATATCTCCCCATGTGGACCTCGGTTCT

CCTATTTATAGGAAGGGCCAAATCATAAACTCTCAAATCAATTGAGATCACTCACGGAAGGCCC

TACGCATCCACAGGACACATGGAATGCCACTTGACAATACCCCTTGTGCTATCTGTGTACCTGG

CGTCTCTGGTTGAAGGGCAACATACATTTAGCAAGCTCCCCCAGGGAGCCAGGCTTAGTGAGGG

GACATGCTGGAGGTGAGGCTGAAGCTGGGCAGGTGGTAGGGCCTGTCCTGACTGGAGCCTCTTG

CCTTCCAGTTCCGGAACTGTATGCTCACCACGCTGTGCTGCGGCAAGAATCCACTGGGAGATGA

CGACGCCTCTGCCACCGCTTCCAAGACGGAGACCAGCCAGGTGGCTCCAGCCTAAGCCTGGCCA

GAGACTGTGGCTGAAAGTAGGAGTCTCCTGTCCCCACACACCCCAGCCACAGCCCCCGCCAGGA

GCAGCACCCGTTGGGATGAGGTCATGCAGGCTCCCTCAGTGTTCTTTTCTTTGTTTTTAATGAA

CTCATGAAAGCAAAATGAGGCTCCCCACTCAATGGGGACAGCTTGACAAAGGGCATCCATCCAC

CAAGACCATCCTCAACCTGGAGTCCCCAATTCCGGGGGGGCCAGCGGGATCTGTACCCCTCCCT

CAGCTTGTCTATCAGGAACATGACAAGTGTCCCGGCTTAGGGCTAAATGTCTAGGACAGAATGG

AACACATAGTAGCTGATTAATAAATGCTAGCTGGATGAAGGGAGGAATGAGTGACTGACTGAGT

GGATATATGAGTGAAGGGATTAATGGAAGGGAACATGGATGTCCTCAGGTGCCCAACCTGGCAG

ATCCAGTCATGTCTGGCTGGAATCTATAAGCAGTTTTACATACCTGCCCTGGTTTTCTCTGC 

 

 

 

                                                                                                                     Supplemental data 1.  

The sequences of P23H locus of homozygote mice. Compared to rhodopsin locus of C57BL/6J 

mice, both P23H homozygote mice had P23H missense mutation in exon 1, targeting vector back 

bone sequences (174 bp) in intron 1 and silence mutations in exon 3 and exon 4. Those silence 



mutations were 129Sv/Ev strain variant. Nucleotides different from C57BL/6J mouse genome 

(NT_03935.7) are indicated by gray highlight. Dark gray highlight indicate mutations conserved 

in both 53 and 62 mice. Fine gray highlight indicate mutations not conserved in 53 and 62 mice. 

Black highlight indicate targeting vector homologous region start (G), mRNA start (C), start 

codon (ATG), targeting vector homologous region end (A) and stop codon (TAA). Underlines 

indicate transcription factor binding sites and exons. From top, retina-specific region 1 (Ret 1)/ 

photoreceptor conserved element (PCE-1) (1,2), OTX site (3), Nrl response element (NRE) (4), 

retina-specific region 4 (Ret 4) (5), TATA box, exon 1, exon 2, exon 3, exon 4 and part of exon 5.  
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