
 
 
Sequence1: zebrafish bmp16-- containing partial genomic sequence [EMBL: FN400946] 
Sequence2: zebrafish genome assembly Zv7:chromosome 18: nt positions 43661948-43667988 
Sequence3: zebrafish genome assembly Zv8:chromosome 18: nt positions 47221943-47230695 
Sequence4: zebrafish bmp16 cDNA [EMBL: FN400947] 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 ----------------------------------------------------------------------------------------tgctaaagaagaagaaaagatatataggcacc 2 
3 -----------------------------------------------------------------------------------taaagtgctaaagaagaagaaaagatatataggcacc 3 
4 gagaggagcgggtctgtaacgctggacaaaccatggactctgcaaaacgcccacttcacctggac------------------------------------------------------- 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 aactaaactaggacataagtttagaaatgttatgttgtctaaaccagggtttgagtctttaatctacaaaaacataattattacactggctcagtggttagcactgtcgtctcacagcag 2 
3 aactaaactaggacataagtttagaaatgttatgttgtctaaaccagggtttgagtctttaatctacaaaaacataattattacactggctcagtggttagcactgtcgtctcacagcag 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 gaaggtcactggttcaagtccaattcacccatagtgcatgtcttttgactgtgggggaaaccggagaacctgaaggaaacccacgccaacacagggagaacatgccaattcacctatagt 2 
3 gaaggtcactggttcaagtccaattcacccatagtgcatgtcttttgactgtgggggaaaccggagaacctgaaggaaacccacgccaacacagggagaacatgccaattcacctatagt 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 gcatgtgttttgactgtgggggaaaccagagcacctgcgggaaacccacgccaacacagggagaacatgcaaactccacacagaaatgccaactgtcccacccaggactcgaactagcga 2 
3 gcatgtgttttgactgtgggggaaaccagagcacctgcgggaaacccacgccaacacagggagaacatgcaaactccacacagaaatgccaactgtcccacccaggactcgaactagcga 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 ccttcttgatgtgaggtaacagtgctaaccatgcgaactgtgccactgtgtcaccaataactttttacttgttgtcaccaaaacacactcaagaactgtgttgtttcagctcattttaac 2 
3 ccttcttgatgtgaggtaacagtgctaaccatgcgaactgtgccactgtgtcaccaataactttttacttgttgtcaccaaaacacactcaagaactgtgttgtttcagctcattttaac 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
                                                                                                           Start 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 gaaatattgtgtgctactactactactaaactactactactactaaaagtggcacctcttcttttacctctctttccgcaggtccaacatgttccctgctagcctactggttctgatgat 2 
3 gaaatattgtgtgctactactactactaaactactactactactaaaagtggcacctcttcttttacctctctttccgcaggtccaacatgttccctgctagcctactggttctgatgat 3 
4 ---------------------------------------------------------------------------------gtccaacatgttccctgctagcctactggttctgatgat 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 cctgctgctacctcaagcctcatcaggtcaccaggagggtcccagtcagactcatggaaagctggacagccttctggagcctagtttggcccataccatccagaacctcctgctaacccg 2 
3 cctgctgctacctcaagcctcatcaggtcaccaggagggtcccagtcagactcatggaaagctggacagccttctggagcctagtttggcccataccatccagaacctcctgctaacccg 3 
4 cctgctgctacctcaagcctcatcaggtcaccaggagggtcccagtcagactcatggaaagctggacagccttctggagcctagtttggcccataccatccagaaccttctgctaacccg 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 cctgggcttacagtcgcaccccaaccccagtacagaggcacaagttccccagtatcttctggacttgtatcgattccacactcaacagtaccatctcatcgaggacccagaatttagtta 2 
3 cctgggcttacagtcgcaccccaaccccagtacagaggcacaagttccccagtatcttctggacttgtatcgattccacactcaacagtaccatctcatcgaggacccagaatttagtta 3 
4 cctgggcttacagtcgcaccccaaccccagtacaaaggcacaagttccccagtatcttctggacttgtatcgattccacactcaacagtaccatctcatcgaggacccagaatttagtta 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 cccctcaaagcatgtgcaaggagccaacacagtccgatgctttcaccacacaggtacagcatgagcagttattgcacagtcaggagtgcccaatcctggttcctggagatctaccttcca 2 
3 cccctcaaagcatgtgcaaggagccaacacagtccgatgctttcaccacacaggtacagcatgagcagttattgcacagtcaggagtgcccaatcctggttcctggagatctaccttcca 3 
4 cccctcaaagcatgtgcaaggagccaacacagtccgatgctttcaccacacag------------------------------------------------------------------- 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 gcaaagtccagctctgatgcaactttgatcgaacccacctgtatttaattaccaagtgctccttcgggtcctacttattttgtttagttgtgtttgatcagggttggagctgaactctgc 2 
3 gcaaagtccagctctgatgcaactttgatcgaacccacctgtatttaattaccaagtgctccttcgggtcctacttattttgtttagttgtgtttgatcagggttggagctgaactctgc 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 agaaaggtagatctccaggaacaggactgggtacctaggtcatggagaacacagatttcccttggtagtcaaactaattcaggcccaatcccaattctaccacttagcccttccacttac 2 
3 agaaaggtagatctccaggaacaggactgggtacctaggtcatggagaacacagatttcccttggtagtcaaactaattcaggcccaatcccaattctaccacttagcccttccacttac 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 atctacctctcgttttgcgcattcacgccaagcagtaggggcgtcccaattctcttaagcttgaaggcttagggctaaggggaacgggtgaatagccctttgaaagaagatttttacgaa 2 
3 atctacctctcgttttgcgcattcacgccaagcagtaggggcgtcccaattctcttaagcttgaaggcttagggctaaggggaacgggtgaatagccctttgaaagaagatttttacgaa 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 aatagaattgggattgggccttaatttaccacaagcacagcacagagatgtgaggaggttatttaaccttctgtaggtgccaggatatgatacctgtgcattcaatattttcatatcact 2 
3 aatagaattgggattgggccttaatttaccacaagcacagcacagagatgtgaggaggttatttaaccttctgtaggtgccaggatatgatacctgtgcattcaatattttcatatcact 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 ttatttcggtggtccttattgcacattatgttgaccaagttgtattgcaactacatgccacctaatttttattaaagtgtcagtatgcttaaagcagggatgggcaaacctggtcctgta 2 
3 ttatttcggtggtccttattgcacattatgttgaccaagttgtattgcaactacatgccacctaatttttattaaagtgtcagtatgcttaaagcagggatgggcaaacctggtcctgta 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 gagccggtgtcctgcagagtttagcttcaaccctactaaagcacacctgcctgtagcgatattgaagacacaaattagcttgttcaggtgtgtttgattactgcagagacaccggccctt 2 
3 gagccggtgtcctgcagagtttagcttcaaccctactaaagcacacctgcctgtagcgatattgaagacacaaattagcttgttcaggtgtgtttgattactgcagagacaccggccct- 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 gaggaaagagtttgcccatccagtatacttttaaatctgttggcactgccccaccaacagacattctcctgactataagaaacattgcaagtacatgttaacttaaactaatcctaacat 2 
3 gaggaaagagtttgcccatccagtatacttttaaatctgttggcactgccccaccaacagacattctcctgactataagaaacattgcaagtacatgttaacttaaactaatcctaacat 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 

exon1

exon2

exon2

exon2

exon2



1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 tgcagtctaccaatactctaatgagaattatttggcatccctg-ctggaaaatccagctcaaaccagcctaggctgattgcatggttttagctggttgaccaggctggttttagaggggt 2 
3 tgcagtctaccaatactctaatgagaattatttggcatccctggctggaaaatccagctcaaaccagcctaggctgattgcatggttttagctggttgaccaggctggttttagaggggt 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 tt---------------------------------------------------------------------------------------------------------------------- 2 
3 ttcgagcctatatctgaccggttctccagccaattacagcgtaagataaagtgcttgtgatatgaaacgaaagggagcacaacgcagaagtacaattgattattctaatatttgcagaga 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 ------------------------------------------------------------------------------------------------------------------------ 2 
3 cgaattctaccaggatcgaatggttctatataattggccgcaggaagttcactcctacgcttctggtgggagacagagacttttcatctctgaacatgaaataaaaaattgaacttattt 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 ------------------------------------------------------------------------------------------------------------------------ 2 
3 gtatagaatgttcgcaagtagggtagacagaacctgactgagcttacacgtgctgtaaaattagaaatgtcctgccaaaaaaaatttacttaaagcttatgagatctactatcttcgaca 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 ------------------------------------------------------------------------------------------------------------------------ 2 
3 attggaaaaactgtaagtgccccattctctaaatgcttgtcacagagaacaatgtgttgcagccaccccaaacaaaaacttaagggtgtgcggggaaaactctaaaaagtaaaaacatag 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 ------------------------------------------------------------------------------------------------------------------------ 2 
3 aaactttgtgtattcagacaaaggaacaactnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 -----------tggccatttccaggctggtttccagccatttccagcctgatcttagctggtcaggatggaaaatgaccagctaaatccagctaaaaccaacttgaccagcctggtttaa 2 
3 nnnnnnnnnnn------------------------------------------------------------------------------------------------------------- 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 gctggacaaagctggttttggnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 2 
3 ------------------------------------------------------------------------------------------------------------------------ 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 natatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatata 2 
3 ------------------------------------------------------------------------------------------------------------------------ 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 tatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatata 2 
3 -------------atatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatata 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 tatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatata 2 
3 tatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatata 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 tatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatattcttaaaccaagaagctttttcttgtaaattaaagatga 2 
3 tatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatatattcttaaaccaagaagctttttcttgtaaattaaagatga 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 ttgtatgtttttcagaaataacgagccaaaattaagcgagtttttctttcaaacaagcaaaatgatctgccagtgggttagcaaaataatcatattctaaactaaacacaagattaggta 2 
3 ttgtatgtttttcagaaataacgagccaaaattaagcgagtttttctttcaaacaagcaaaatgatctgccagtgggttagcaaaataatcatattctaaactaaacacaagattaggta 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 acactttattttgatggtctatttgagtattagtagactgtctgcttaatatgtgttaatacagacatttaactggtgtaatgtcaacttacaccagtggtgtccaaactcagtcctgga 2 
3 acactttattttgatggtctatttgagtattagtagactgtctgcttaatatgtgttaatacagacatttaactggtgtaatgtcaacttacaccagtggtgtccaaactcagtcctgga 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 gggccggtgtcctggagagtttagctccaaccctaatcgaacacacatgaaccagataatcaagctctttgtagatatactagaaacttcctgcaggtgttttgaagcaagttagagcta 2 
3 gggccggtgtcctggagagtttagctccaaccctaatcgaacacacatgaaccagataatcaagctctttgtagatatactagaaacttcctgcaggtgttttgaagcaagttagagcta 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 aattcagccggacaccagccctccaggactgagtttggacatgcctgacttgcactaaccctaactccaacctaagagtctactgataatctaatgtagggctgctcaaccctgttcttg 2 
3 aattcagccggacaccagccctccaggactgagtttggacatgcctgacttgcactaaccctaactccaacctaagagtctactgataatctaatgtagggctgctcaaccctgttcttg 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 gagatctaccttcctgcaaagttcaggtccaaccctggtcaacacacctgaaccaattaattaggacttgaacagcacttgataaatacaggcaggtgtgtttgataagggttgcaactg 2 
3 gagatctaccttcctgcaaagttcaggtccaaccctggtcaacacacctgaaccaattaattaggacttgaacagcacttgataaatacaggcaggtgtgtttgataagggttgcaactg 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 



exon3

1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 aaatctgcaggaaggtcgatctccaggaacaggattgagcacactggatctaatgagaattagttggcaattagatgcaatgtaacttaaattcaacaaacggaccatcaaaataaagag 2 
3 aaatctgcaggaaggtcgatctccaggaacaggattgagcacactggatctaatgagaattagttggcaattagatgcaatgtaacttaaattcaacaaacggaccatcaaaataaagag 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 agacacaagattattttgtttgttttaagaaaaatctcacttaacttttcctgaaaacaagacaatattttaattgtctagaaaatgcttcttgatttaagaatttttagattagatgta 2 
3 agacacaagattattttgtttgttttaagaaaaatctcacttaacttttcctgaaaacaagacaatattttaattgtctagaaaatgcttcttgatttaagaatttttagattagatgta 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 catttacattgagtcatttagcagacgcttttatccaaagcgacttacaaatgaggacaaggaagcaatttacacaactataagagcttttttattttttgtagaagagttagcggtaga 2 
3 catttacattgagtcatttagcagacgcttttatccaaagcgacttacaaatgaggacaaggaagcaatttacacaactataagagcttttttattttttgtagaagagttagcggtaga 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 accagagaggcaattgcagattaggaagtgaagtggagactaaatagttgattttttagtcgtttcttgaagacagcgagtgactctgccgttctgatgcagttcgggagttcattccac 2 
3 accagagaggcaattgcagattaggaagtgaagtggagactaaatagttgattttttagtcgtttcttgaagacagcgagtgactctgccgttctgatgcagttcgggagttcattccac 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 caactgggcagattgaacgcgagcgttcgggaaagtgatttcttccctctttgagatggaaccttgaggcgaggttcattcacagaatgtaagttactggagggcgcatacatctgcaga 2 
3 caactgggcagattgaacgcgagcgttcgggaaagtgatttcttccctctttgagatggaaccttgaggcgaggttcattcacagaatgtaagttactggagggcgcatacatctgcaga 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 agtgagagcagataagagaaaaccagaagtcactttgtaagcaaacatcgaatttgatgcgagcagcaactggcagccagtgcaaacggatgagcagcggagtgacatgtgctctttcag 2 
3 agtgagagcagataagagaaaaccagaagtcactttgtaagcaaacatcgaatttgatgcgagcagcaactggcagccagtgcaaacggatgagcagcggagtgacatgtgctctttcag 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 cttcattaaagaccactcgtgctgctgcgttctgaagcatctgaagaggtttgatagagttagctgggagcccggctagtagagagttgcaatagtccagtctggagagaacaagagctt 2 
3 cttcattaaagaccactcgtgctgctgcgttctgaagcatctgaagaggtttgatagagttagctgggagcccggctagtagagagttgcaatagtccagtctggagagaacaagagctt 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 gaacaaggagttgagctgcatgttcagataggaagggtcggacctttctaacttagactagaaaaaaggcaaaagctctaattataaaacacatttttttgcagtgaacatgatgaaatg 2 
3 gaacaaggagttgagctgcatgttcagataggaagggtcggacctttctaacttagactagaaaaaaggcaaaagctctaattataaaacacatttttttgcagtgaacatgatgaaatg 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 caagcattttacaacttaagagctttcttttttccattcagattctccgactccgagtcttccagaagagcagaagaccacagtggacggcatccacataggcttcaacctgtcctccat 2 
3 caagcattttacaacttaagagctttcttttttccattcagattctccgactccgagtcttccagaagagcagaagaccacagtggacggcatccacataggcttcaacctgtcctccat 3 
4 -----------------------------------------attctccgactccgagtcttccagaagagcagaagaccacagtggacggcatccacataggcttcaacctgtcctccat 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 tccttcagaagaaagtgtggtgtccgcagagttacgtctactccatgaagggtcaagtggaggttctcacgtggccagtctttacctttccaaccatgacccttcatcaaaacccattct 2 
3 tccttcagaagaaagtgtggtgtccgcagagttacgtctactccatgaagggtcaagtggaggttctcacgtggccagtctttacctttccaaccatgacccttcatcaaaacccattct 3 
4 tccttcagaagaaagtgtggtgtccgcagagttacgtctactccatgaagggtcaagtggaggttctcacgtggccagtctttacctttccaaccatgacccttcatcaaaacccattct 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 gctccattcacgtcaactgaccagagacaggaagagtgcccaactctgggaaacctttcccctggatagagaagtgtttcagaatttatccaagacgtcaggaagcctgtcttttatcct 2 
3 gctccattcacgtcaactgaccagagacaggaagagtgcccaactctgggaaacctttcccctggatagagaagtgtttcagaatttatccaagacgtcaggaagcctgtcttttatcct 3 
4 gctccattcacgtcaactgaccagagacaggaagagtgcccaactctgggaaacctttcccctggatagagaagtgtttcagaatttatccaagacgtcaggaagcctgtcttttatcct 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 ggatgttattcctgataataacagcagcagtactcttcctaaagacagacatttgcgagtacgcagatccacattgcaggacgggcctacttgggaaaggcaaaggcctttattagtgac 2 
3 ggatgttattcctgataataacagcagcagtactcttcctaaagacagacatttgcgagtacgcagatccacattgcaggacgggcctacttgggaaaggcaaaggcctttattagtgac 3 
4 ggatgttattcctgatagtaacagcagcagtactcttcctaaagacagacatttgcgagtacgcagatccacattgcaggacgggcctacttgggaaaggcaaaggcctttattagtgac 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 ctacagtcacgatggccgcagcgagccttttgtgaatctcaataagcgtaaaagcagccgaagcaggagcagatggaccaggtttaagggtgataggggtcagggctctgactggaatga 2 
3 ctacagtcacgatggccgcagcgagccttttgtgaatctcaataagcgtaaaagcagccgaagcaggagcagatggaccaggtttaagggtgataggggtcagggctctgactggaatga 3 
4 ctacagtcacgatggccgcagtgagccttttgtgaatctcaataagcgtaaaagcagccgaagcaggagcagatggaccaggtttaagggtgataggggtcagggctctgactggaatga 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 aaggcgagtgaaacgaaacaacaggagggccgcaaaactcaaaagactctcccgcgctcgttgtcgtcggcacccgctgtacgtggacttcaaagatgtcggctggaataaatggatcat 2 
3 aaggcgagtgaaacgaaacaacaggagggccgcaaaactcaaaagactctcccgcgctcgttgtcgtcggcacccgctgtacgtggacttcaaagatgtcggctggaataaatggatcat 3 
4 aaggcgagtgaaacgaaacaacaggagggccgcaaaactcaaaagactctcccgcgctcgttgtcgtcggcacccgctgtacgtggacttcaaagatgtcggctggaataaatggatcat 4 
 
 
 
1 -------------------------------------------cgcttcccactggctgaccatat------------------------------------------------------ 1 
2 agctccatctggttacgatgctttcttttgcctcggagagtgccgcttcccactggctgaccatatgaattcatcaagccatgccatggtgcagacgctagtcagctctgtaaacggagc 2 
3 agctccatctggttacgatgctttcttttgcctcggagagtgccgcttcccactggctgaccatatg----------------------------------------------------- 3 
4 agctccatctggttacgatgctttcttttgcctcggagagtgccgcttcccactggctgaccatat------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 cgtgccgcgaccatgctgcgtccctacagctctcagcccaatcgctctactctttctggaccaggaggaacgtgtggtgttaaaaaactaccaagacannnnnnnnnnnnnnnnnnnnnn 2 
3 --------------------------------------------------------------------------------------------------nnnnnnnnnnnnnnnnnnnnnn 3 
4 ------------------------------------------------------------------------------------------------------------------------ 4 
 
 
 
1 ------------------------------------------------------------------------------gaattcatcaagccatgccatggtgcagacgctggtcagctc 1 
2 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngaattcatcaagccatgccatggtgcagacgctagtcagctc 2 
3 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngaattcatcaagccatgccatggtgcagacgctagtcagctc 3 
4 ------------------------------------------------------------------------------gaattcatcaagccatgccatggtgcagacgctagtcagctc 4 
 
 exon3

exon3

exon3

exon3

exon3

exon3

exon3



 
1 tgtaaacggagccgtgccgcgaccatgctgcgtccctacagctctcagcccaatcgctctactctttctggaccaggaggaacgtgtggtgttgaaaaactaccaagacatggtggtgga 1 
2 tgtaaacggagccgtgccgcgaccatgctgcgtccctacagctctcagcccaatcgctctactctttctggaccaggaggaacgtgtggtgttgaaaaactaccaagacatggtggtgga 2 
3 tgtaaacggagccgtgccgcgaccatgctgcgtccctacagctctcagcccaatcgctctactctttctggaccaggaggaacgtgtggtgttgaaaaactaccaagacatggtggtgga 3 
4 tgtaaacggagccgtgccgcgaccatgctgcgtccctacagctctcagcccaatcgctctactctttctggaccaggaggaacgtgtggtgttgaaaaactaccaagacatggtggtgga 4 
 
 

Stop 
1 gggatgtggctgtcgatagccagatacttgtggaataaaccagaaatggtggacctgaattaggaagaaagaaactgaaagagatgaagaaagcgaggtaaatggacacgagaaaygtaa 1 
2 gggatgtggctgtcgatagccagatacttgtggaataaaccagaaatggtggacctgaattaggaagaaagaaactgaaagagatgaagaaagcgaggtaaatggacacgagaaatgtaa 2 
3 gggatgtggctgtcgatagccagatacttgtggaataaaccagaaatggtggacctgaattaggaagaaagaaactgaaagagatgaagaaagcgaggtaaatggacacgagaaatgtaa 3 
4 gggatgtggctgtcgatagccagatacttgtggaataaaccagaaatggtggacctgaattaggaagaaagaaactgaaagagatgaagaaagcgaggtaaatggacacgagaaacgtaa 4 
 
 
 
1 tcctccggaacttagctttgacttcttgtgtccaatgaaacattgtatttgtgtgaactttgacccttagaacagtgattcccaacrctactcctggaggcacaccaacagtacatattt 1 
2 tcctccggaacttagctttgacttcttgtgtccaatgaagcattgtatttgtgtgaactttgacccttagaacagtgattcccaacgctactcctggaggcacaccaacagtacatattt 2 
3 tcctccggaacttagctttgacttcttgtgtccaatgaagcattgtatttgtgtgaactttgacccttagaacagtgattcccaacgctactcctggaggcacaccaacagtacatattt 3 
4 tcctccggaacttagctttgacttcttgtgtccaatgaagcattgtatttgtgtgaactttgacccttagaacagtgattcccaacgctactcctggaggcacaccaacagtacatattt 4 
 
 
 
1 gggatgtctcccttatctataaccttcaagttttggagtttctacaaatgttctgatgagttaattcagatgtgtttgattaggaagaggttaacatgttgg------------------ 1 
2 gggatgtctcccttatctataaccttcaagttttggagtttctacaaatgttctgatgagttaattcaggtgtgtttgattaggaagaggttaacatgttggagtcccttcgggaacagg 2 
3 gggatgtctcccttatctataaccttcaagttttggagtttctacaaatgttctgatgagttaattcaggtgtgtttgattaggaagaggttaacatgttggagtcccttcgggaacagg 3 
4 gggatgtctcccttatctataaccttcaagttttggagtttctacaaatgttctgatgagttgattcaggtgtgtttgattaggaagaggttaacatgttggagtcccttctggaacagg 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 gttgggaaacactgccttagaagcactcaagacgtgttgtgtctgtcttattagtacactcctgctttttctgtcttagctgtgcaatctttcctttgttgtgtaagtccttctctcgtc 2 
3 gttgggaaacactgccttagaagcactcaagacgtgttgtgtctgtcttattagtacactcctgctttttctgtcttagctgtgcaatctttcctttgttgtgtaagtccttctctcgtc 3 
4 gttgggaaacactgccttagaagcactcaagacgtgttgtgtctgtcttattagtacactcctgctttttctgtcttagctgtgcaatctttcctttgttgtgtaagtccttctctcgtc 4 
 
 
 
1 ------------------------------------------------------------------------------------------------------------------------ 1 
2 atcgacaactcaaagggaccaagaattgactcttgctgagcgtttctgctgccggacagacttaaaccggaggaagaagagtgaactcttctgtgaaatctctggtcgcaaatgaatctt 2 
3 atcgacaactcaaagggaccaagaattgactcttgctgagcgtttctgctgccggacagacttaaaccggaggaagaagagtgaactcttctgtgaaatctctggtcgcaaatgaatctt 3 
4 atcgacaactcaaagggaccaagaattgactcttgctgagcgtttctgctgccggacagacttaaaccggaggaagaagagtgaactcttctgtgaaatctctggtcgcaaatgaatctt 4 
 
 
 
1 ---------------------------------------- 1 
2 cagagtaatgcactgtgac--------------------- 2 
3 cagagtaatgcactgtgac--------------------- 3 
4 cagagtaatgcactgtgacagagacgataactgattgcag 4
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