
Online resource 1. Complete coding sequences (collected or reconstructed) for bone 
morphogenetic protein (BMP) and decapentaplegic protein (DPP) used to construct the 
phylogenetic tree presented in Fig. 2. Dme, Drosophila melanogaster; Cin, Ciona intestinalis; Bfl, 
Branchiostoma floridae; Pma, Petromyzon marinus; Cmi, Callorhinchus milii; Ler, Leucoraja 
erinacea; Loc, Lepisosteus oculatus; Dre, Danio rerio; Ipu, Ictalurus punctatus; Ame, Astyanax 
mexicanus; Gac, Gasterosteus aculeatus; Oni, Oreochromis niloticus; Ola, Oryzias latipes; Ssa, 
Salmo salar; Tni, Tetraodon nigroviridis; Xma, Xiphophorus maculatus; Lch, Latimeria 
chalumnae; Amex, Ambystoma mexicanum; Eco, Eleutherodactylus coqui; Eco, Xenopus tropicalis; 
Aca, Anolis carolinensis; Gga, Gallus gallus; Cpb, Chrysemys picta bellii; Hsa, Homo sapiens; 
Mmu, Mus musculus 
 
>DmeDPP (Fruit fly; Accession number FBtr0077773) 
ATGCGACGTTCGCGAACTGCCAGAATTGGTTGTTGTTGCAGTTGCAGCCAAAGGATTTGTGGATTTTGGAGCGTAACTGA
GCGGCGTGCAGCAGGTGCACCAGAGTTGCAAGCGACCATGCGCGCATGGCTTCTACTCCTCGCAGTGCTGGCGACTTTTC
AAACGATTGTTCGAGTTGCTAGCACCGAGGATATATCCCAGAGATTCATCGCCGCCATAGCGCCCGTTGCCGCTCATATT
CCGCTGGCATCAGCATCAGGATCAGGATCAGGACGATCTGGATCTAGATCGGTAGGAGCCTCGACCAGCACAGCATTAGC
AAAAGCATTTAATCCATTCAGCGAGCCCGCCTCGTTCAGTGATAGTGATAAAAGCCATCGGAGTAAAACAAACAAAAAAC
CTAGCAAAAGTGACGCGAACCGACAGTTCAACGAAGTGCATAAGCCAAGAACAGACCAATTAGAAAATTCCAAAAATAAG
TCTAAACAATTAGTTAATAAACCCAACCACAACAAAATGGCTGTCAAGGAGCAGAGGAGCCACCACAAGAAGAGCCACCA
CCATCGCAGCCACCAGCCAAAGCAGGCCAGTGCATCCACAGAATCTCATCAATCCTCGTCGATTGAATCAATCTTCGTGG
AGGAGCCGACGCTGGTGCTCGACCGCGAGGTGGCCTCCATCAACGTGCCCGCCAACGCCAAGGCCATCATCGCCGAGCAG
GGCCCGTCCACCTACAGCAAGGAGGCGCTCATCAAGGACAAGCTGAAGCCAGACCCCTCCACTCTAGTCGAGATCGAGAA
GAGCCTGCTCTCGCTGTTCAACATGAAGCGGCCGCCCAAGATCGACCGCTCCAAGATCATCATCCCCGAGCCGATGAAGA
AGCTCTACGCCGAGATCATGGGCCACGAGCTCGACTCGGTCAACATCCCCAAGCCGGGTCTGCTGACCAAGTCGGCCAAC
ACAGTGCGAAGTTTTACACACAAAGATAGTAAAATCGACGATCGATTTCCGCACCACCACCGGTTTCGGCTGCACTTCGA
CGTGAAGAGCATTCCCGCCGACGAGAAGCTGAAGGCGGCGGAGCTGCAGCTGACCCGGGACGCACTCAGTCAACAGGTGG
TGGCCAGCAGATCGTCGGCGAATCGGACGCGCTACCAGGTGCTTGTCTACGACATCACGCGCGTCGGGGTGCGTGGTCAG
CGGGAGCCGAGCTATCTGCTGTTGGACACCAAGACGGTCCGGCTTAACAGCACGGACACGGTGAGCCTCGATGTCCAGCC
GGCCGTGGACCGGTGGCTGGCGAGTCCGCAGCGCAACTACGGACTGCTGGTGGAGGTGCGGACGGTCCGCTCCCTGAAGC
CGGCCCCACACCACCATGTACGCCTGCGCCGCAGCGCGGACGAGGCGCACGAGCGGTGGCAGCACAAGCAGCCGCTCCTG
TTCACCTACACGGACGACGGGCGGCACAAGGCGCGCTCCATTCGGGACGTGTCTGGCGGAGAGGGCGGTGGCAAGGGCGG
CCGGAACAAGCGGCAGCCGAGACGGCCTACGAGGCGCAAGAACCACGACGACACCTGCCGGCGGCACTCGCTGTACGTGG
ACTTCTCGGACGTGGGCTGGGACGACTGGATTGTGGCGCCTCTGGGCTACGATGCATATTACTGCCACGGGAAGTGCCCC
TTCCCGCTGGCCGACCACTTTAACTCGACCAATCACGCCGTGGTGCAGACCCTGGTCAACAATATGAATCCCGGCAAGGT
GCCGAAGGCGTGCTGCGTGCCCACGCAACTGGACAGCGTGGCCATGCTCTATCTCAACGACCAAAGTACGGTGGTGCTGA
AGAACTACCAGGAGATGACCGTGGTGGGCTGTGGCTGTCGATAG 
 
>CinBMP2/4 (Sea squirt; Accession number ENSCINT00000034715) 
ATGGTGGCGCTTACGGATTGGACTTTACTCGCGACTCTGGTGTTGCATTTTCTATTGGACGTGAGCTCGGGCCTCGTGCC
CAAGGTCGGCCGGAATAACTTGATACGGCAGGCCGCCAAATACACGAGCGACACCCGAGAGGAAGAGGACGCGATAGTCA
ACGAATATGAGAAAAGCCTGTTGAACATGTTCGGGCTTAAGCGAAGGCCCACGCCGGAAAAAGACTTCCAGGTCCCGCGT
ATTATGCAGCACCTGTACAAGGCGCACATGGGCGACTACTACGAGCCCGAACCTAAGATCGTGACGTCATGGGAAACCGG
TTTTGATCTTCCGCATGAAGATATTGCGAGCCGGGTTAACACTGCTAGAAGTTATCACCACGAAGATAACGAGGAGCATT
ACCCCGGGATGCCGAGCAACCACATCCGGCTACGATTTGACATCAGTACGATGCCGAGTGAAGAGGTTATCGGCGCTGCA
GAGCTTCTCCTGCATCGAGAGGCAGTGTGGCATCATGTAACATCAGGCCAAGGCCACATGCATCGCTTGAATATATACGA
GATCGTCAAAATGCCTCCGGACGATGGGGGAAGAGCAGGGAGCCGTTTTGGAAGCCGACCCCAACCTATTACTCGGTTAC
TGGACACGAGACTCATAGACACCCGGAACACAACTTGGGAACGGTTTGATGTTAGTCCAGCTACCTTGCTATGGTCCAGG
GTCGCGCATAAGGAGAACCATGGTTTAGTGGTCGAGGTGGTGCAAGAAGATGAACAAATACCGCCGCAAGGTGACGCTGA
GCGACATGTGCGCCTGAAACGTGATGTGCACCACGATGTTTCGGACCGAGAGTGGGTCCATCTAAGACCAATGCTTCTCA
CTTATTCGCACGACGGAAAAGATACCTCGCTGCGTCGGCGCAAACGTAGTAGTAGAAACCGCGACTCCTCTAACTCAAGT
TCTGGAAGAAAAAACCGTCGGAAGAAACGAAAGCGTCGAAATGTTTGTCAGCGGCATGACCTCTACGTGGACTTGCTGAG
GTCGACTGGACGACTTGGATTGTTGCTCCACCGGGCTACGACGCCTACTATTGCCAAGGACAGTGCCCGTTCCCAATGTC
GGATCATTTGA 
 
>BflBMP2/4 (Lancelet; Accession number AF068750.1) 
ATGATTCGGGCGTTCGAGTCAAGTCTGCTCAACATGTTCGGATTAAACGAGCGACCACGGCCCCGGAAGAACCTGGTGAT
TCCTCCCTACATGTTGGAGTTGTACCTCAGCCAGACGAAAGACCCTGAAAACCCCAGTGTCAACTTCAACTTTGCGGGAA
AGTCAACAAGTACTGCCAACACCGTGCGTAGTTTCCACCATGAAGAAGAATCGGAGGCAGGGCAGCCGGTGTGGGAGGGC
GACGACGAGATCGACCGGCGATTATGGTTCAACACAAGTGCCGTCCCCAGCGTGGAACTTATAAAGGCGGCCGAGTTACG
CTTGTTTCGGGAACAGATCGATGTTGATCACGTTCAGTACGGAGACTCCACGGACCACCACTTGTACCGAGTAAACGTGT
ACGAGGTAATGAGACCGAACAGTAGGACTAACACGGATACCATAACGCGGCTTCTGGATACCAAATTGGTGGATGTTCGT
AATTCGTCGTGGGAATCCTTTGATGTCCGGTCGGCTGTTACTAAGTGGAAGAATTCCCCGGAGCGAAACTACGGGTTGGA



GGTCGAAGTGGTGTCTCCAAAGCGCGGGGCCCTATCAAACCACCACGTACGGTTACGACGGTCTACAGACATGGACGACC
ACTCGTGGCAGCACCGCAGACCGCTGCTGCTCACGTACACGGATGACGGCAAAGGTTCCAGTAACAGTAATAGGGTCGCC
TCCAGGCAAAAACGCGCCAATGGAAGAAAAAAACAGCGGCGGAGACTCAAAGCCAACTGCAGGAGACATTCGTTGTATGT
TGACTTCAGTGATGTTGGCTGGAATGACTGGATTGTAGCTCCACCTGGCTACCAGGCCTACTACTGCCACGGGGAATGCC
CCTTTCCCCTCGCAGATCACCTCAATTCCACAAACCATGCAATAGTTCAAACTCTAGTCAACTCCGTAAATCCTCTCGCA
GTGCCCAAGGCCTGCTGTGTGCCTACAGATCTCAGTCCTATTAGTATGCTATATTTGAACGAAAATGATCAAGTTGTTCT
CAAAAACTACCAGGACATGGTCGTGGAAGGATGCGGGTGCCGTTAG 
 
>PmaBMP2/4a (Sea lamprey; Accession number AY602220) 
ATGCTTCTGCTCGTAGCCCTTTGCTTCCCGGCCGAGAGCGAAAGCGGCAGGAGGCCGCCACCGCCTCCGGGCGCCACGAG
CGATGACGGCGACGCGCTGGCCCGAGGGCGCGCCACGCCGCCGCACGGCCTCACGCGGCACGTCGAGGGCCAGCTGCTCG
GCATGTTCGGGCTGCAGAGGCGGCCTCGCCCGGGGCCCGGCGCCGTGGTGCCACCGTACATGCTGCAGCTGTACCGGGCC
CTGCACGGGGCCCACAGTGGGGCCCGTGACGTGGGACGGCCCCTGGACCGTTTGGTGGCGCGGCCCGCGAGCCAGGCCAA
CACCGTGCGCAGCTTCCATCACGACGAGTCCGCGGAGCACGTGCCGGCCGACTCGGGCGACAGCACGGCACGGCGGCTGC
TGTTCAACGTCAGCAGCATCCCCGACGGCGAGGTGATCACCTCGGCGGAGCTGCACGTCTACCGCGAGCGCCTGAGCAGC
CCCGCGAGCGCCGGCCTCCACCGCATCAACGTGTACGAGGTGCTGCGGCCCGCGGCCGCCGACGGGACGCCCATCGCCCG
CCTCCTGGACACGCGGGTGGTGCACTCCGGCCGCAGCGAGTGGGARCGCTTTGACGTGAGCCCCGCCGCGGTGCGCTGGG
CCGCCACGAAAGAGCCCAACCACGGCCTGCTGGTGGAGGTGCAGCACCTTGACGGAGGCACGCCCGAGAAGAGGCGGCAC
GTGCGCATCGGCAGGTCGCTGCACGCCGAGGCGGTGGCGGCGGCCGCCCGGGACGGCGCCAGCGAAGGGGGCGACGGAGG
GGAGGGCTGGCCGCAGCTCAGGCCTCTGCTGGTGACGTTCGGCCACGACGGGAAAACGAGGGACGAGGGGACGCTGCTGA
GGCCGCGCCCCAAGCGCAACTCGCGGCCCAACAAGGGAGGCCGTAGGGGTCGAGGGCAGTGCGCCCGCTACCCTCTGTAC
GTGGACTTCAGCGACGTGGGCTGGAACGACTGGATCGTCGCGCCGCCAGGATACAACGCCTTTTTCTGCCAGGGCGAGTG
CCACTTCCCGCTGCCGCAGCACCTCAACTCCACGAACCACGCGATCGTGCAGACGCTCGTCAACTCGGTGAATCCCGAGG
TGCCGCGCGCGTGCTGCATCCCCACGGAGCTGACGCCGATCGCGCTGCTGTACCTGGACGAGTACGAGAAGGTGGTGCTC
AAGAATTACCAGGACATGGTGGTGGAGGGCTGCGGGTGCCGCTAG 
 
>PmaBMP2/4b (Sea lamprey; Accession number AY602221) 
ATGATCGGAAGCGTAGGAGGACTCGGAACGCGACGAGGAGGAGGAGGAGGATCTGAGAGACGCGCAGACCTCCTCCTGGC
AGAAAAGTCTCCGGCGACAACGCTCGGCCGCGATGACGAGGAGAAAGCGCGGAGTGGGAACTCGCGGCGGCTGCTGGAGG
AGCTGGAGGGGAGGCTGCTCGGGGTTTTCGGGCTGCAGAGGCGACCACGACCCGGCACGGGGATCGCAGTGCCCGCCTAC
CTCGTGCAGCTCTACCGTGCCCAGCAGCACACGGGGCGCGGAGGCGGCCCCCGACGGCGATGGGCCCGGGCAGACAAGGA
GCGTGTGGGCAAAGACGATGTGGATGTCGAGGAGGAGAAGGAGGAGGTCGCATTCCCACGGGAAGCGCAAGGAAGAGCAA
ACACCGTCCGAGGGTTTCATCACGACGAGTCTACGGAGAAGCTCTCACTTGGGCAGAGCACGGAAGACGGAACAACGTGG
CACTTCCTCTTCAATCTCTCGTCCATCCCGGACTCTGAGGAGGTGACTGCGGCTGAACTGCGCGTGCACCACACACGCGT
GCACAGCCCATGTCCCTCATCCTCGCCGGCATGCGAGTTGGCCCCTCGGCTGGAGCGCATCAACGTGTATGAAGTTGTGG
CGCCGCCATCGTCTCCATCGGGCGCTGCCTCCCGGCTGCTGGACACTCGCGTGGTGCGCACAAACGAGTCGCGCTGGGAA
GCGTTCGACGTGAGCCCCGCCGTGTCGCGCTGGACCCGGGGCTCCGCACCTAACCGGGGCTTCGCAGTCGAGGTGCTGCC
CGTCCGGCGGCCAAGTGGCGGGGTGGCCGCCAATGGCGTGCCCAGCGAGGCGGTGCTCGCGCAGCCCCGCTCGGGCGTCG
CCTCGCTCTTCCCGGGCGATGGGAGCCACCAGACCGAGCCGAGACCGCTCCTCGTCACTTTTGGCAGCGACGGCCGGGCC
CCATTCACGCCGCGGAGCCGTGCAAGGAGGAGCATCGGCGGGGCCCCAAGGCAGGCGGCGCACAAGGCGAGGCGCAAGCC
GCGCTACAGCTGCAGGCGCCACGCGCTCTACGTCGACTTCCGCGAGGTGGGCTGGAATGACTGGATTGTGGCGCCGCCCG
GGTACCACGCCTACTTCTGCCACGGCGAGTGCCCCTTCCCTCTGGCCGACCACCTCAACTCGACGAACCACGCCATCGTG
CAGACGCTCGTCAACTCGGTGAACGCGAGCATCCCTCGCGCCTGCTGCGTGCCCACGGAGCTCAGCCCCATCTCCATGCT
CTACCTGGACGAGTACGGCAAGGTGGTGCTCAAGAACTACCAGGACATGGTGGTGGAGGGCTGCGGCTGCCGCTAA 
 
>PmaBMP2/4c (Sea lamprey; Accession number AY602222) 
ATGAGCGAGTCTCGGCACGGCTTTGTGCTGCTGCTGCTGCTGATTATTATGATGCCGTCAACACTGCCACCGTGCGCGGC
AATGGATTTATCAACGTTCGGACGAGTCGATATCGTCAAGGAGGAACGCGGCGCACAAGTCCTCTCGGCGTTTTCGTCCG
CCACCGCCGGTGCCCACAAAACATATTCCTCGTCGTCATCATCCGCCGCCGCTGTTGCTGCTTCGTCCGCTTCGTCATCG
GAGAGCCAACGACTCCTGCAAAAGGACCTCGAGACGCGGCTGCTGGAAGTGTTCGGCCTGAAGAGGCGGCCGAGACCCAG
GCCAGGCGTTGCGGTATCCCAGTACCTCGTGGACGTCTACCGCCTTCTGCAGACCGCCGGGCTGGGGCCAAGCGGGCCCG
GGGGGTCCCGAGCGGCGTCCGCGTCCGAGTTGGAATCCGATTTGGGGTTCGCGGAGCGAGCGTCGGCGATGGCCAACACA
GTGAGGGGCTTCCACCACGAAGATTCGTTGGAGGAGCAGCCTTACCACGGCCAATCGGCGGCGGCAGCGGCGTCGTCGTC
GTCCCACCACCACCACCAACACCACCGCCTGGTCTTCGACCTGTCCAGCCTCCCCGCCGACGAGTGGGTGCACGCTGCCG
AGCTGCGCCTCCACCGGGCCCGGCTGCGGCCCCACGGCGCCGTGGGCCGCCCGCTCCGCGTCAACGTCTACGAGGCGGCG
GCGACGGCGGCGACGCTCCTCGACTCGCGGCTCGTGCACGACAACGCCACGCGCTGGGAGAGCTTCGACGTGAGCGCCGC
CCTCCAGCGACGGGCGCTCAGCGGGCGGCCCAGCTCCAGCCTCGGCCTCCTCGTCGAGTTGCTGCCGACCCCCGGGGAGG
ACGCGGCCGACGGCGACGACGACGGCGGCGGCGACGACGGCGGCGGCCACGTTGGCCACGTGCGCGCCAGCCGGGCGGCC
GTACCGCCGCGGGCCCGCTCGCCTGAGGACCTCGACTCGTGGCCGCGGCTCAGGCCGCTGCTCGTCACCTACGGCCACGA
CGGGAGGGGCGGCCGAACGTTGGGCGAGGCGAGGGCGAGGTCCCGGCGGGCGTCGGGGAGGCACGCGGGCGGCCGGCGTC
CGCGCGTGCTCTGCCAGCGCCAGCCGCTCTACGTGGACTTCCGCGAGGTGGGCTGGGACGACTGGATCGTCGCGCCGCCG
GGCTACAACGCCTACTTCTGCCAGGGCGAGTGCCCCTTCCCGCTCGCCGACCACCTCAACTCGACGAACCACGCCATCGT
GCAGACGCTCGTCAACTCGGTGAACGCGAGCATCCCGCGCGCGTGCTGCGTGCCCACCGAGCTGAGCCCCATCTCCATGC
TCTACATGGACGAGTATGAGAAGGTGGTGCTCAAGAACTACCAGGACATGGTGGTAGAGGGCTGCGGCTGCCGCTGA 



 
>CmiBMP2 (Elephant shark; Accession number AAVX02028834) 
ATGAAGCGAGGCCGGCCTGGAGGCACAGGGCTGTCATTGCTCTGGGTGCTGCTGTTGCTGTTGCTGTGCCAGGTGTTGCT
GGGCGGCTCTGCGGGGTTGCTCCCCGGGATGGCGAGACGCAGGCTCCCCGAGCAGCGGGCACACAGCCCCGAGCAGCGGG
CACACAGCCCCGAGCTAGTCCAGGAGCTCCAGCGACGACTGCTCATTGCCCTGGGCTTCAGTCGCCGGCCCGAGCCCAGC
CCTGGTGTGGTGGTGCCGCTCTACATGTTGCAACTGTACAGGGAGCGCTCCGGCCAGCCACAACCTCAACCACAACCCCA
ACAGCCCCAACCACAACCCCAACCACAACCCCAACAGCCCCAACCACAACCTCAATACCACCCATCTCAACATCCTCAAC
ACCAACACCAACAGGCTGAGCCTCGCAGGAGGTCCAGCCTCAGCCTCTCCAACACCATCAGGAGTTTCCATCACGAAGAA
ACCCTGGAGGAGCTGCCGGGTGGCGGGGGAAAGAGCGTGCGTCGATTTTTCTTCAACCTGGACTCTATCCCGGCAGAGGA
GCTGGTCAGCTCGGCCGAGCTGAGGATCTTCCGTGAGGAGGTGCGAGAGGCCAGCGCCAACGCCAGCGTTCACCACAGGG
TCAACGTGTACGAGATCGTGAAGCCCCTGCCAGGAGCTGAGATGGGCGGGGAACCCATCACCCGCTTGCTGGACACCAGG
CTGGTGCACCAGGCCCAGAGCAAGTGGGAGAGCTTCGATGTGACCCCGGCAGCCTCGCGCTGGGCTTCCCGCGGGCAGCA
CAACCACGGCCTGGTGGTGGAAGTCCTGCACTCTGACAGCGAGCACTCCAGGCGGCACGTGAGGATCAGCAGGTCCTTGC
ATCAGGACGACGGGACCTGGGCTCAGATGAGGCCCCTGTTAGTGACATACAGCCACGACGGGAAAGGGCAGAGCTTGGAG
AAGAGGTTCAGGCGCCAGGCCAAACACAAGCAGAGGAAGAGACTGAGGACCAGCTGCAAGAGGCACACTCTGTATGTGGA
CTTCAGTGACGTGGGCTGGAATGATTGGATCGTGGCACCTCCTGGCTACCACGCCTTCTACTGCCAGGGTGAGTGCCCCT
TTCCCTTGGCCGATTATCTCAACTCAACCAACCACGCCATTGTGCAGACTTTGGTCAACTCAGTGAACGCTAACATTCCC
AGAGCCTGTTGCGTGCCCACGGACCTCAGTCCCATCTCCATGCTGTATCTGGATGAGTATGACAAAGTGGTGCTCAAGAA
CTATCAGGATATGGTGGTGGAGGGCTGTGGGTGTCATTAA 
 
>CmiBMP4 (Elephant shark; Accession numbers AAVX01576064, AAVX01001906, 
AAVX01310926, 1572727321, 1573959575, 1574162849, 1573921934, 1572917552, 
15729969422, 1573506432 and 1576724418) 
ATGATTCCTGGTAACCGAATGCTGATGGTAATTTTATTATGCCAAGTCTTGCTGGGAGGTAATGCTAGTCTGATACCCGA
GGAAGGAAGGAAGAAGTTCGCTGAGCAAAACCAGGCGGGTGGACGTCGCTTTCCGCAAAACCATGAACTGCTACGGGAAT
TCGAGGCCACTTTACTTAACATGTTCGGATTGCAACGACGCCCACAGCCCAGCAAATCTGCCGTCATTCCCCAGTACATG
CTGGATCTGTACAGGCTTCAGTCTGGGGACGAGATCACCCACGACATCAACTTCGATTATCCCGAGATATCGGCGAGCCG
GGCTAACACCGTGAGGGGCTTCCATCACGAAGACCACTTGGAGTTGGTGCCAGGCTGGAGGCAAGACTTCACGTTTCGTT
TTGTGTTTAATATCAGCGCGGTTCCCGAGAACGAAGTGCTTTCTTCTGCCGAGCTGAGAGTCTACCGGGAGCGGATCGAC
AGCGCCTTGAACTGGGATGAGGGCTTCCACCGCATCAACGTCCATGAGATCATGAGAGCCCCCAGCAAGAAGGGTGACCT
CATCACCAGACTTTTGGATACCAGGTTGGTCCACCAGAACAGGACGCAGTGGGAGAGCTTTGACGTGAGCCCGGCCGTGC
TGAGATGGACCATGCACAAACAACCCAACCACGGGCTGGCGGTCGAAGTGATTCACCTGAACGAGACCAGAAGCCAGCAA
GGCTCGCACGTTAGGATTAGCAGATCGCTGCACCAGGGTGGAGTGGGGGGAGGAGGAGGAGGAGGAGGAGAAGAAGGAGG
AGGAGGAGGAGGAGATTGGTCGCAGCTCAGGCCTTTGCTTGTAACTTTCAGCCACGATGGCAAGGGACACGCTCTCACCC
GGAGGGTGAAACGAAGCAACAAAAGCCAGAGACGCAAGAAAAACAAATCACACTGCAGGAGGCACTCGCTCTATGTGGAT
TTCAGCGATGTGGGCTGGAATGACTGGATAGTGGCACCGCCTGGTTACCAAGCCTTTTACTGTCACGGTGACTGCCCATT
CCCACTGGCAGATCACCTGAATTCAACCAACCACGCCATCGTGCAGACTCTTGTAAATTCTGTAAATTCCAACATCCCCA
AGGCTTGCTGCGTCCCCACAGAACTCAGCCCTATCTCAATGCTCTACTTGGACGAATATGACAAAGTTGTGCTGAAAAAC
TATCAGGAGATGGTAGTAGAGGGATGCGGATGCCACTGA 
 
>LerBMP2 (Little skate; AESE011560473 and AESE010115821) 
ATGACAGCGGGGAGAAGACCACTCATGATGCTCTTCCTGTGTCAAGTTCTGTTCGGCGGCTCGGCGGGGCTCATCCCCGA
GGTCGGCCGCAAGAAGTTCGCCGAGCAACGGGGCAGCTCGAAGGGGAGCAGCCCGCTGCAGACCGAGGGCATGCTGCAGG
AGTTTGAGATGCGCCTACTCAACATGTTCGGCCTCCGGCGGCGCCCTCAGCCCGGCAAGAACCCTGTCATCCCGCAGTAT
ATGGTGGATCTGTACAAGTTGCACGTCGGCGAAGAGGCTCATCGGCACGGAGGCGCTTCTGGCCTCTCCCATTTCCCCGA
CAAACCGGCCAGCCGAGCCAACACAGTCAGGAGCTTCCACCACGAAGAACCATTGGAAGAGTTGCCCGGAGCCAGGGGAG
AGACGACACGCCGCTTCCTCTTTAATTTGAACTCGATCCCGAAGGAGGAGCTGGTCACCTCTGCGGAGCTGCGGATCTAC
CGGGAGGAGGTGCGGGAGGCCTGCGCCAACGCCAGCGCCAGCGGCGGAGGCCACCACCGCATCAACGTCTACGAGATCCT
CAAGCCGACGGCCCCCTCCGGCCACGACCCCATCACCCGGCTGCTGGACACTAAGCTGGTGCGGCACAACACCAGCCGGT
GGGAGAGCTTCGACGTCAGCCCGTCGGTGATGAGGTGGACGGCGCAGGGCCAGCCCAACCACGGCTTCGTGGCCGAGGTC
GTCCACTTGGACCAGCAGGGGTGCCGGCCCTCCAAGAGGCACGTCAGGGTGAGCCGCTCCTTGCACCGGGACGCGGAGAG
CTGGCCCCGGCTGCGGCCTTTGCTGGTAACGTTCAGCCACGATGGCAAGGGGCACACCCTGGAGAAACGGGTGCGACGTC
AGGCCAAGCACCACAAGCAGAAGAAGAGGCTCAAGTCCAGCTGCAGGCGACATCCTTTATATGTGGATTTCAACGACGTG
GGGTGGAATGACTGGATAGTGGCACCCCCGGGATATCATGCTTTTTACTGTCAGGGAGAGTGCCCTTTCCCCCTGGCAGA
CCATTTAAACTCTACCAACCATGCCATCGTGCAGACTCTGGTCAACTCAGTGAACGCAAACATTCCCCGGGCTTGCTGTG
TCCCCACTGACCTGAGCCCCATCTCCATGCTCTACCTCGACGAGCAGGACAAAGTGGTGCTGAAGAACTACCAGGACATG
GTGGTGGAGGGCTGTGG 
 
>LerBMP4 (Little skate; Accession numbers AESE010060999, EE992056, GD242603, 
GE298551, CV067625 and GD242034) 
ATGATTCCTGGTAACCGAATGCTGATGGTAATTTTATTATGCCAAGCCTTGCTGGGAGGTACTGCTAGTCTGATACCAGA
GGAAGGGAGGAAAAAGTTCGCAGATCAGAACCAGGCGGGTGAACGTCGCTCTCCGCAAAACCATGAACTGCTCCGGGAAT
TCGAGGCCACTTTACTCAATATGTTCGGACTCCACCGGCGCCCACAGCCCAGTAAATCTGCCGTCGTTCCCCACTACATG
CTGGATCTCTACAGACTCCAGTCTGGGGACGACGTCCCTCACGACAGCAGCTTCGAATATCCCGAGAGATCCACCAGCCG



CGCCAACACCGTGAGGAGCTTCCACCATGAAGAACACTTGGAGCTGATGCCGGGGCAGAGGCAAGATACCCAGCTTCGCT
TTGTGTTCAACATCAGCGCGGTGCCCGGCAGCGAGGTGCTCTCGTCCGCGGAGCTGAGGCTGTACCGGGAGCAGATCGAC
ACGGTGTTGAACTGGAAGGAAGGGTTCCATCGCATCAACGTGTATGAAATCATGAAAGCCTCCGGCCGGCAGGGCGACCT
CATCACCAGGCTGCTCGACACCCGGCTCGTCCACCAGAACAAGAGCCGGTGGGAGAGTTTCGACGTGAGCCCGGCCGTGC
TGAGATGGACCCTCCAAAGGCAACCCAACCACGGGCTGGCCGTCGAGGTGATTCACCTGAACGAGACGAGGAGCCGCCAG
GGTATGCACGTCAGGATGAGCAGGTCGCTTCGCCAGACGTACGGAGACTGGTCCCAGTTCAGACCCTTGTTAGTGACTTT
CAGCCACGACGGAAAGGGGCACGCACTGATCCGCAGGGCCAAACGCAGCGGCAAAGGTCCGAAGCGCAAGAAGAACAGGT
CTCACTGCAGGAGACACTCTCTCTATGTGGATTTCAGCGACGTGGGCTGGAATGACTGGATTGTGGCACCCCCGGGTTAC
CAGGCTTTTTACTGTCACGGAGACTGCCCCTTCCCACTGGCAGACCACCTGAACTCGACCAACCACGCGATCGTGCAAAC
GCTTGTAAATTCTGTAAATTCCAACATCCCCAAAGCTTGCTGTGTCCCCACGGAACTCAGCCCCATATCAATGCTCTACT
TGGACGAATACGATAAAGTTGTGCTGAAAAACTATCAGGAGATGGTCGTGGAGGGATGTGGATGCCGCTGA 
 
>LocBMP2 (Spotted gar; Accession number AHAT01009032) 
ATGGTGCTGCTGCTCTGTCAGGTGTTGCTCGGAGGTTCGGTCGGACTTATTCCGGAGGTTGGCCGAAGGAAGTTCAGCGA
ATCGTCTCGGCAAAGCACGCAGCAATCGGAGGACGTTCTTAACGAATTCGAGCTTCGCCTCCTTAATATGTTTGGACTGA
AGCGCAGACCAACTCCAAGCAAGCTTGCGGTGGTCCCGCAGTACATGGTGGACCTCTATCACATGCATTCAGGGAATGGA
GATCAGGACCCCAACCGCTCCAGATCAGTGCTGGGCCAGTATTCGGAAAGGTCTGCCAGCAGAGCGAATACAATTAGGAG
TTTTCACCATGAAGAATCCTTGGAGGCACTTTTGAGCATCGGTGGAAAAACAACACAGAAATTCTTCTTCAACCTGACAT
CCATTCCTGGGGAGGAAATAGTCTCTGCTGCAGAACTGAGGATTTTTCGAGATCAAGTCCTAGGTGCCATTACAGACAGC
AGTGGTGGTTACCATCGCATTAACATTTATGAAGTTCTCAAACCAGCCTTTTCCTCAAAGGAACCTATAATAAGACTTTT
GGATACTAGATTAGTGCAACACAGCCAGAGCAAATGGGAGAGCTTTGATGTGAGCCCTGCTATAATGCGATGGACCATGG
AAGGGCTTACCAACCATGGTTTTATGGTGGAGATTGTCCATTTGGACAATGAAGGGGGGGAAGCAAAGAGGCATGTGAGG
ATCAGCAGGTCTTTGCATGAGGATGAGGAAACATGGCCTCAGATGAGGCCTTTATTAGTGACATTTAGCCATGATGGCAA
GGGACACGTTCTCCATAAAAGGGAGAAACGGCAAACCAAGCCAAGACAGAAGAAGAGGCCTAAAGCCAGCTGCAAAAGAC
ATGAGCTATACGTGGACTTCAGTGATGTTGGGTGGAATGACTGGATAGTTGCCCCACCAGGGTATCATGCCTTTTACTGC
CAAGGAGAATGCCCTTTTCCTTTAGCAGACCACCTAAACTCCACAAATCATGCTATTGTGCAAACTTTAGTCAACTCAGT
TAACACAAACATTCCCAAGGCCTGCTGTGTGCCTACAGAACTCAGCGCAATTTCTCTGCTCTACCTTGATGAATATGAAA
AAGTTATATTAAAGAACTACCAGGACATGGTTGTGGAGGGCTGTGGTTGCCGTTGA 
 
>LocBMP4 (Spotted gar; Accession number AHAT01019072) 
ATGATTCCTGGTAATCGAATGCTGATGGTCATTTTATTATGCCAAGTCGTACTAGGAGAGAGCAACCATGCTAGTCTAAT
ACTGGAGGAAGGAAAGAAAAAAGTGTCCGAGCTGCAGGGCCGTCGCTCTGGGCAAAGCCATGAATTGTTGCGGGACTTTG
AGACCACGCTGCTGCAGATGTTTGGGCTGCACCAACGTCCCAGGCCCAGCCGCTCCGCAGTGGTGCCACAGTACATGCTG
GACCTCTATCGCCTGCAGTCCGGGGAGGCAGAGGAGGCCGGCGCTGTTGATGCCAGCTTTGAGTACCCCGAGAGGTCAGC
CAGTCGAGCCAACACAGTGAGGAGCTTCCATCACGAAGAGCACCTGGAGCGCGTGGAAGGCGAGCAGGAGAACTCGGACA
CTCCTCTCCGCTTCTTCTTCAACCTCAGCAACATCCCCGAGGACGAGGTGCTGTCCTCAGCGGAGCTCCGGCTGTACCGG
CAGCAGGTGGAGAACGCGGACCAGCACGGGGAGGCCGAGGGGCTCCACCGGATTAACGTCTACGAGGTCCTCAAGCCCCC
CCGGGCCACGCAGCTCATCACGCGGCTCCTGGACACCAGACTCGTGCGGCACAACGCCTCGCGCTGGGAGAGCTTCGACG
CCAGCCCGGCCGTGCTGCGCTGGACACGGGACAAACTGCCCAACCACGGCCTGGCCGTGGAAGTCCTCCACCTCAACCAC
ACCCCCACGCAGCAGGGCCGCCATGTGCGCGTTAGCCGCTCCCTCCACCGGGACCCCGGCGAGGACTGGGCCCAGCTGCG
CCCCCTGCTGGTCACCTTCGGCCACGACGGCAAGGGCCACCCCCTGACCCGGCGGGCGAAGCGCAGCGCCAAGCCGCGTG
GCCGCCGGAAGAACCGGAACTGCAGGCGGCACACGCTGTACGTGGACTTCAGCGACGTGGGCTGGAATGACTGGATAGTG
GCACCGCCTGGATACCAGGCGTTTTACTGCCAGGGGGATTGCCCGTTTCCTCTGTCAGACCACCTGAACTCCACCAATCA
CGCCATCGTGCAGACGCTGGTGAACTCTGTCAACACCAAGATCCCCAAGGCCTGCTGCGTGCCCACAGAGCTCAGTGCCA
TTTCCATGCTGTACCTGGATGAACACGACAAGGTGGTCCTCAAAAACTACCAGGAGATGGTGGTAGAGGGTTGTGGCTGC
CGTTAA 
 
>LocBMP16 (Spotted gar; Accession number AHAT01023895) 
ATGTTCCCTGCTAATCTCCTGGTCCTGATGGTCCTGTTGCTACCTCAAGTCGTGTCAGCTCGCGAGGGGGCTTCTGACCC
GAGCACACCGCCACAGCTCAGCCTGGCTCAGACCATTCAGAACTTGCTGCTGACCCGGCTGGGCCTGCGGAACCGGCCCG
AACCCCGTCCAGGAACCCCCATCCCGCAGTACCTGCTGGACGTCTACCGGTTCCACTCCCAGGACTTCCACCTGATTCAG
GACCCGGGCTTCAGGTTCCCCACCAGGCATACCCAGGGCGCCAACACCCTCCGCAGCTTCCACCCCCTGGAGACTCCAAG
ACACCTCCTCCCGAGTAGCCAGGGGGAAACAGACAGCTTCCACATCGTATTCAACGTCTCGTCCATTCCCAGGGACGAGC
GGGTGACATCAGCTGAGCTTCGCCTCTCCCGCAGGGAGCAGTCTGTGCCCTCCGGGACTCAAAGGGTTAACTTATACCAG
CTCCCTGATCCCAGGAGCCCAGCAGACACCGAGACCCGGCTCCTGGCGTCCAGGCTGCTGGCAGATGACCACGATTCGCA
CTCCTGGGAAAGTTTCAGCCTTGGCGCGGACTTGTTTGACACACCCAATGGCCAGACGCACCATGTGGCATTCGTGCTGG
AGGTGACGCACCTGAACAGCAGCCGCCCTCCGGAGCAGCGAAGGGAGCGTTTGAGGGTCAGGAGATCCGTGGGCCAGGAC
CAGCCCAGCTGGGCCCAGGAGAGACCCCTCCTGGTGACCTACAGCCACGACGGGAGGGGCCAGCCCCTGGCCCAGAAGAG
GGTCGAGCCCAGGAGGACCAGGGGCCCCTGGGAGAGAAGGGTGAAGCGCAACGGCAGGTTGCACAAGCTCAAGAAGATGG
CCAGGGCGCGCTGCAGGAGGCACCCCCTCTACGTGGACTTCAAGGACGTGGGCTGGAACAAGTGGATCGTGGCTCCCAGT
GGCTACCACGCCTTCTTCTGCATGGGGGAGTGCCGCTTCCCGCTGGCCGACCACATGAACTCCTCCAGCCACGCCATGGT
GCAGACGCTGGTCAACTCGGTCAACAGCAACGTGCCGCGGGCCTGCTGCGTGCCCACCACACTCAGCCCCATCGCCATGC
TCTACCTGGACCAGCACGACCGGGTGGTGCTCAAGAACTACCAAGACATGGTGGTGGAGGGCTGCGGCTGCAGATAA 
 



>DreBMP2a (Zebrafish; Accession numbers NC_007128, CABZ01062106 
CAAK05040443, NM_131359, BC163036, BC163048, EH593053, EH610560, CT616046, 
CT616047, BM187205 and AI878481) 
ATGGTCTCGTCCACCGCCGCGCTAATGGTTCTGATGGTCACTCAGGTGTTTTTTGCGGGCTCCAGTGGACTCGTTCCTCA
GGTCGGCCGGTCCTCTCTGTCTCCGGACGTCCTGCACGCGTTTGAACTTCGGCTTCTGAGCATGTTTGGGCTCCAGCACA
GACCCACTCCCAGCAGCTCCGCAGTGGTTCCTCAATACATGCTGGACTTGTACTCGGCGCACTCCGTGAACGCAGAGCAG
GTTAGCAGACCCAGAGCTCACTTAGGGAAAGGCTCCGAGAGATCCGCCAGCAGAGCCAACACTATCAGGAGCTTCCACCA
TGATGAATCTACAGAAGATCTGTCCAGCTCCAGTGTTAGGACGACGCAGCGGTTCCTCTTCAACCTGACCTCCATCCCAG
ACGAGGAGTTGGTGACGTCAGCAGAGCTGCGCGTTTTCAGAGAGCAGATCGTGAGTTCGCTAAACAACGCAAGTGCGGGA
TTTCACCGCATTAACGTTCACGAAATCATCAGGCCGTCCGGTTCTCTTCAGGAGCCCATCACTAGACTCTTGGACACCAG
GCTTGTTCAACACAGCTTGAGCAAATGGGAGAGCTTTGACGTAACTCCTGCTGTATTAAAGTGGACCACAGACGGACACC
CTAACCATGGGATATTGGTGGAAATATCACACCCAGATCAAGACTCCAGAAAACATGTGCGCGTAAGTCGGTCCCTTCAC
AACAATGAGGACACGTGGTCTCAAATGAGGCCGCTTTTGGTGACCTACAGCCACGATGGAAAGGGAAACGTGCTGCATTC
TCGTGAAAAACGACAAGCGAGGAATAATAAGCAGAGAAAGAAGCATAAAGCAAACTGCAGGAGACATTCCCTGTACGTGG
ACTTCAGCGACGTAGGCTGGAATGACTGGATTGTGGCGCCGCCGGGTTACCATGCATTCTACTGCCAGGGCGAGTGCCCG
TTTCCACTGGCAGACCACTTAAACTCCACTAACCACGCTATCGTGCAGACACTGGTGAACTCGGTGAACAGCAACATTCC
CCGAGCCTGCTGCGTGCCCACTGACCTCAGTCCGGTTTCTCTGCTATATCTGGACGAGTACGAGCGGGTCATCTTAAAAA
ACTACCAGGACATGGTGGTGGAGGGATGCGGGTGCCGCTGA 
 
>DreBMP2b (Zebrafish, Accession numbers NC_007131, CABZ01042685, NM_131360, 
BC114256, BC076076, D49971, DRU82232, EV759768, EV756104, CT619514, DR722644, 
CK400445, DR719530, CV481651, CV481676, CA588097, DV586788, CK692216, AI959065, 

BI889767,	  CK696508, EB853879,	  EB852282,	  BI889738,	  CT619515,	  FP160298,	  FP160299,	  EB835261,	  
EB976237 and CA588098)	  
ATGGTCGCCGTGGTCCGCGCTCTCACGGTGCTGTTGCTCGGTCAGGTGTTGCTGGGAGGTGCCGTTGGACTCATTCCCGA
GATCGACCGACGGAAATACAGTGATTCGGGGAGACACACACCGGAGCGAACTGATACAAACTTCCTGAACGAGTTTGAGC
TACGCTTGCTCAATATGTTCGGATTGAAGCGAAAACCCACCCCAAGCAAATCGGCAGTGGTCCCTCAGTACATGCTGGAC
TTGTATTATATGCACTCTGAAAACGATGACCCGAACATTCGGCGCCCGAGGAGCACTATGGGAAAACATGTAGAAAGGGC
AGCCAGCAGAGCAAACACGATACGAAGTTTTCATCACGAAGAGGCTTTCGAGGCACTGTCCAGCCTGAAAGGAAAAACAA
CGCAGCAGTTTTTCTTCAACCTTACCTCCATTCCTGGCGAGGAGCTGATCTCCGCTGCGGAGCTGCGCATTTTCAGGGAC
CAAGTTCTCGGAGATGCCAGTACGAGTGGCTTCCACAGAATTAACATTTACGAGGTGTTCAGGCCAGCTTTGGCCCCCTC
CAAAGAGCCTCTAACCAGACTTCTGGACACCCGTCTGGTGCAGGACTCTCACACGCGCTGGGAAAGCTTCGACGTGGGTT
CAGCTGTGGCACGCTGGGCCCGCGAATCCCAGCACAACCATGGGCTCCTTGTAGAGGTGCTCCATCCTAAGGAGTCAGAA
GTATCCGAGGAGGCTGAGAGCAACCGGAGGAAGCACGTGAGGGTCAGTCGTTCCCTTCACGCGGATGAGGACTCGTGGGC
ACAAGCCCGACCTCTGCTGGTAACCTACAGCCATGACGGTCAAGGCACAGCCGTCTTGCATTCGAACCGAGAAAAGCGGC
AGGCTCGACGAGGGCAAAAGCCGAGGAGAAAGCACCACCAGCGCTCGAACTGTAGGCGACATGCTCTCTATGTGGACTTC
AGTGATGTCGGCTGGAACGAGTGGATCGTGGCACCGCCAGGCTATCATGCTTTCTACTGCCATGGCGAGTGTCCGTTCCC
TCTGCCGGACCATCTAAACTCCACCAACCATGCCATTGTCCAGACGCTGGTGAACTCGGTCAACTCCAACATTCCCAAAG
CCTGTTGCATCCCGACGGAGCTCAGCCCTATCTCACTGCTGTACCTGGACGAGTACGAGAAGGTCATTCTTAAAAACTAC
CAGGACATGGTGGTGGAGGGCTGCGGGTGCCGATGA 
 
>DreBMP4 (Zebrafish; Accession numbers NM_131342, D49972, DRU82231, DRU90122, 
DU730983, CT674533, CT619393, EB983652, CT599423, BI892288, BI886011, CK683872, 
CT599424, CN507552, CT619394 and NC_007128) 
ATGATTCCTGGTAATCGAATGCTGATGGTCATTTTATTATGCCAAGTCCTACTGGGAGAAAGCAGCTATGCTAGTCTGAT
ACCCGAGGAAGGGAAGAAGAAAGCGTCGGCTCTTCACCTGGCTCAGAGTCATGAGCTGCTGCGGGACTTTGAAGCCACGC
TGCTGCACATGTTTGGCCTGCAGAGGCGTCCCAGACCCAGCCACAGCGCCGTCGTACCACAGTATCTGCTCGACCTCTAC
CGCCTGCAGTCAGGGGAGCTGGAGGAGGCAGGAGCGCAGCACGTCAGCTTCGACTATCCTGAAAGATCCACCAGTCGAGC
CAACACCGTGAGAGGATTCCATCATGAAGAGCACCTGGAGGAGCTGCAGTCAGACGGCTCCCAGGAGACTCCTCTGCGAT
TCGTTTTTAATCTCAGCAGCATCCCAGAGGACGAACTCATATCCACCGCAGAGCTTCGCGTCTACAGGCAACAAATAGAT
GACGCCTTCTCAGACCCAGATCAAACAGGGGACCATGGTTTGCATCGGATAAACATATATGAGGTGTTGAAGGCGCCACG
GGAAGGACAGCTCATCACGCAGCTCCTGGACACACGTTTGGTGAGGCACAACACCTCCAAATGGGAAAGTTTCGACGTTA
GCCCTGCAGTGTTGCGCTGGACCCAAGAAAAACGCTCTAATCATGGCCTTGCTGTGGAGGTTGTACAAATGAAGCGAAAC
CCAGTTCAAAAGGGACGACATGTTCGTGTAAGTCGCTCCGTGCATCCTCTTCCGGATGAAGAGTGGGACCAGCTACGCCC
CCTGCTGGTCACATTCGGACATGACGGCAAAAGTCACCCGCTGACTCGGCGAGCGAAACGCAGCCCTAAACAAAGAGGTC
GAAAGCGTAATCGTAACTGCCGGAGACATGCGCTGTATGTGGATTTCAGCGACGTAGGCTGGAACGACTGGATTGTGGCA
CCGCCTGGATATCAGGCGTATTACTGTCATGGAGAGTGTCCCTTTCCATTAGCCGATCATCTCAACTCCACCAATCACGC
TATCGTACAGACACTGGTGAACTCGGTGAACACCAATATCCCCAAAGCCTGCTGCGTGCCCACTGAGCTCAGCGCAATCT
CCATGCTTTACCTGGACGAAACGGACAGGGTGGTGCTGAAAAACTATCAGGAGATGGTGGTCGAGGGGTGTGGCTGCCGC
TAA 
 
>DreBMP16 (Zebrafish; Accession numbers NM_001171776, FN400947, CABZ01023011, 
CAAK05042509, FN400946, CR381630 and CAAK05042510) 



ATGTTCCCTGCTAGCCTACTGGTTCTGATGATCCTGCTGCTACCTCAAGCCTCATCAGGTCACCAGGAGGGTCCCAGTCA
GACTCATGGAAAGCTGGACAGCCTTCTGGAGCCTAGTTTGGCCCATACCATCCAGAACCTCCTGCTAACCCGCCTGGGCT
TACAGTCGCACCCCAACCCCAGTACAGAGGCACAAGTTCCCCAGTATCTTCTGGACTTGTATCGATTCCACACTCAACAG
TACCATCTCATCGAGGACCCAGAATTTAGTTACCCCTCAAAGCATGTGCAAGGAGCCAACACAGTCCGATGCTTTCACCA
CACAGATTCTCCGACTCCGAGTCTTCCAGAAGAGCAGAAGACCACAGTGGACGGCATCCACATAGGCTTCAACCTGTCCT
CCATTCCTTCAGAAGAAAGTGTGGTGTCCGCAGAGTTACGTCTACTCCATGAAGGGTCAAGTGGAGGTTCTCACGTGGCC
AGTCTTTACCTTTCCAACCATGACCCTTCATCAAAACCCATTCTGCTCCATTCACGTCAACTGACCAGAGACAGGAAGAG
TGCCCAACTCTGGGAAACCTTTCCCCTGGATAGAGAAGTGTTTCAGAATTTATCCAAGACGTCAGGAAGCCTGTCTTTTA
TCCTGGATGTTATTCCTGATAATAACAGCAGCAGTACTCTTCCTAAAGACAGACATTTGCGAGTACGCAGATCCACATTG
CAGGACGGGCCTACTTGGGAAAGGCAAAGGCCTTTATTAGTGACCTACAGTCACGATGGCCGCAGCGAGCCTTTTGTGAA
TCTCAATAAGCGTAAAAGCAGCCGAAGCAGGAGCAGATGGACCAGGTTTAAGGGTGATAGGGGTCAGGGCTCTGACTGGA
ATGAAAGGCGAGTGAAACGAAACAACAGGAGGGCCGCAAAACTCAAAAGACTCTCCCGCGCTCGTTGTCGTCGGCACCCG
CTGTACGTGGACTTCAAAGATGTCGGCTGGAATAAATGGATCATAGCTCCATCTGGTTACGATGCTTTCTTTTGCCTCGG
AGAGTGCCGCTTCCCACTGGCTGACCATATGAATTCATCAAGCCATGCCATGGTGCAGACGCTAGTCAGCTCTGTAAACG
GAGCCGTGCCGCGACCATGCTGCGTCCCTACAGCTCTCAGCCCAATCGCTCTACTCTTTCTGGACCAGGAGGAACGTGTG
GTGTTGAAAAACTACCAAGACATGGTGGTGGAGGGATGTGGCTGTCGATAG 
 
>IpuBMP2a (Channel catfish; Accession numbers JT279003, JT446579, JT413282 and 
JT376107) 
ATGGTGCCGGTGTTCGCTTTGCTCATCGCGCAGCTCTTCTTCGGAGGCTGCACGGGTCTCCTGCCGGAGATCGGGCGCCG
CAAGAACAGCCCTCACCTCTCCCAGGACGCGCTGGACGCTTTCGAGCTTCGTCTGCTCACCATGTTCGGACTGAAGCAGA
GGCCGAGTCCGAGCAAATCAGCAGTGGTGCCGCAGTACATGCTGGATCTGTTCACCACGTATTCAGCCAACAGTGCCGAG
CAAAAGCACCAGAAAGCGAAGAGCACAGTGGGCAGGAGCGCAGACAGATCCGCTAGTCGGGCGAACACAGTACGAAGCTT
CCATCATGATGAATCTACAGAGGAGCTGTCACGTCACAGTGGAAAGACGACTCAAAGGTTCCTCTTTAATATGAGCTCCA
TCCCAGGAGAGGAGTTTGTCACATCAGCAGAGCTGAGGATTTACAGGGAGCAGGTGATGACGAACAGTAGCAGCAACAGC
AGTGCGGGGTACCATCGCATTAACATCCACGAGATCATCAAGCCTGCACTTCCGTTTAAAGAGCCCATCACAAGACTTCT
AGACACCAGACTGGTTCAGCACAGCCTGAGCAAGTGGGAAAGCTTTGATGTGAGTCCTGCTGTCTTGCGGTGGACCAGGG
AGAGTCACACCAACCATGGCTTTGTGGTGGAGGTGGTTCACCCAGGCGATGCAGAAGGAGACTACAAGAGACATGTCAGA
GTCAGTAGGTCGCTGCATGACAGCACAAACTCATGGCCTCAGATGAGGCCACTGCTGGTGACGTTCAGCCACGACGGCAA
AGGACACGTGCTCCACTCTAGGAAGAAACGGCAAGCGCGAGTCAACAAGCCAAAGAAGAAACACAAAGCCAACTGCAGGA
GGCACTCGCTCTATGTGGACTTCAGCGACGTGGGCTGGAATGACTGGATAGTGGCACCACCAGGCTACCATGCCTTTTAC
TGCCAAGGAGAGTGTCCTTTCCCTTTGGCAGACCACCTAAACTCCACTAACCATGCCATTGTACAGACACTGGTCAACTC
GGTGAATAGTAACATTCCCAAGGCATGCTGTGTGCCCACAGACCTGAGCCCCATTTCCCTGCTCTATTTAGATGAGTATG
AGCGAGTGATCCTGAAAAACTACCAGGACATGGTGGTGGAAGGCTGTGGGTGCCGCTGA 
 
>AmeBMP2b (Mexican tetra; Accession number DQ915172) 
ATGGTGGCCGCGGTGCGCTCCGTCACGGCGCTGCTGCTGCTCGCTCAGGTGCTGCTGGGAGGCGTTGCCGCCGCGCTCGT
GCCCGACGTGGAGCGGCGCAGGCCCGGAGAGCAGAGCTCGAGCTTCTTGCGCGAGTTCGAGCTGCGCCTGCTCAACATGT
TCGGCCTGAAGCGCAGACCCACGCCCAGCGGCGCCGCCGTCGTGCCCGACTACATGCTCGAGCTCTACCACCTGCACGCG
GGGGGTGACGGAGGAGCGCACGAGCAGCACCTTCAGCAGGGCGCGCGGAGGAGGCGCGCGGACAGGGCGGCCAGCCGGGC
CAACACCATCAGGAGCTTCCATCACGAAGAAGCTTTTGAGGCCCTCTCCAGCCTGAAAGGAAAGACAACACAGCAGTTCT
ACTTCAACCTCACCTCAGTGCCAGCAGAGGAGCTAATCACAGCCGCGGAGCTGCGCRTCTTCAGAGACCAAGTTCTAGGT
GACTTTACAAAGAGCAACAGCAGTGTTGCAGGTGGTTTTCACCGCATAAACATTTTYGAGGTGTTCAGGCCAGCTCATTC
CCTATCAGAGGAGCCTCTCACCAGGCTGGTGGATACTCGTCTGGTGCAGGACTCTCATTCGCGGTGGGAGAGCTTCGATG
TGGGCTCAGCAGTGGCGCGCTGGACCGCACACTCGCACCACAATCATGGCCTCCTGGTGGAGGTGCTTCATCCTGAGGAG
AGCAGTGGAGAGGAGCAGGCCGAGAGGAACAGGAGGAGGCACGTAAGGGTGAGCCGTTCCCTGCACGCGGACGAGGACTC
TTGGTCGCAGGCCCGGCCGCTGCTGGTTACTTACAGCCACGATGGTAAGGGTACGCCCCTCCTGCAGCCACACAGAGAGA
AACGGCAGGCGCGGCGTGGGCCCAAGCAGCGGCGGAAACCACACCAGCGCACCAACTGCCGCCGGCACCCGCTTTACGTG
GACTTCAGCGACGTGGGATGGAATGAGTGGATCGTGGCTCCGCCTGGCTACCATGCCTTCTACTGCAACGGCGAGTGCCC
CTTTCCGCTTTCTGACCACCTCAACTCCACAAACCACGCCATAGTCCAGACTTTGGTGAACTCGGTAAACTCCAACATTC
CTCGGGCTTGCTGCGTGCCCACAGAACTCAGCCCCATCTCTCTGCTCTACCTGGATGAGTATGAAAAAGTTGTACTGAAA
AACTATCAGGACATGGTTGTAGAGGGCTGCGGTTGCCGGTGA 
 
>IpuBMP4 (Channel catfish; Accession numbers JT406104 and FI862280) 
ATGATTCCTGGTAATCGAATGCTGATGGTCATTTTATTATGCCAAGTTGTACTGGGAGAGAGCAGCCATGCTAGTCTAAT
ACCCGAGGAAGGGAAGAAAAAGGCACTGGGTAATAACCCAGGTCAAAGTCATGAACTGCTGCGGGACTTTGAGGCCACGC
TGCTGCACATGTTCGGCCTGCAGAGGCGGCCACGGCCCAGCCGCTTGGCAGTGGTGCCCCAGTATCTGCTCGACCTCTAT
AGGCTGCAGTCAGGAGAAGTGGAAGAGGCTGAAGCTCACGATGTCAGCTTTGAATATCCTGAGAAGTCCACTAGCCGAGC
CAACACTGTGAGAGCATTCCATCATGAAGAGCACATGGAGCAAGTGCCGTCAGACAGACCGTACAGCATCGAGACTCCTC
TGCGCTTCTTCTTTAACCTCAGCGGCATCCCTGAGGATGAGCTGCTTTCCACGGCAGAACTGCGGCTGTACCGGAAGCAG
ATTGAGGAGCCTGGTTTGGAGTCCCAGCATGTGGGAAATGAGGACCTCCATAGGATCAATGTGTATGAGGTGCTGAAGCC
ACCACAGCCCAGGCAGCTGATCACACGCCTCCTGGACACACGCCTTGTTAGCCACAACACCACCAGCTGGGAAAGCTTTG
ACGTGAGCCCGGCTGTATTGCGTTGGACCCACGAGCGGTTACCAAACTATGGACTTGCTGTAGAGGTTCTGCATCTGAAC
CAAACACCGCGGCACCAAGGCAAGCACGTGCGCATCAGCCGCTCACTGCACCACACTTCAGAAGAAAACTGGGACCAGCT



GCGTCCTTTGTTGGTCACTTTCGGCCATGATGGCAAAGGCCACCCACTGACACGTAGGACCAAACGCAGCCCCAAGCAGC
GAGGCCGTAAGCGCAACCGCAACTGCCGGCGACATGCGCTGTATGTGGACTTTAGTGACGTAGGCTGGAATGACTGGATA
GTGGCACCACCGGGCTATCAGGCCTATTACTGCCACGGGGACTGCCCTTTCCCTCTAGCAGACCATCTGAATTCCACGAA
CCATGCTATTGTACAAACACTGGTCAACTCGTTGAACAGCAATATTCCCAAGGCCTGCTGTGTGCCCACCGAGCTGAGTG
CCATCTCAATGCTCTACCTGGATGAGACTGACAGAGTAGTCTTGAAAAACTACCAGGAAATGGTGGTGGAGGGCTGTGGC
TGCCGCTAG 
 
>IpuBMP16 (Channel catfish; Accession numbers JT415761, JT155730, JT424125 and 
JT148139) 
ATGTTCCTTGCTAGTCTTCTAGTTCTGATGACCCTGCTGCTTCCTCCAGCCTTGTCAGCTCAACAGGTGGATTCCAGTCA
CTCTGATGGGAACCCAGGAATCTCTCTCGAGCCCAGTTTGGCCCAGACCATCCAGAACCTCCTCTTGACCCGACTGGGCC
TACAGTCCTATCCAAACCCTCACCCAGGAGCAGTGGTACCTCAGTATCTCCTGGACCTCTATCGCTTCCACACACAGCAG
TACCACCTAGTAGAAGATCCAGATTTCAGCTTTCCTGTGGAGCATGTAGAAGGTGCCAACACTGTTCGCAGCTTCCACCA
TGCAGTGTCTTCAGACCTTCACATCCCTGATGAGAAGAGTGACAGGATCCATATAGCTTTTAACCTGTCCTCTATTCCTT
CCTACGAGAATGTGGTCTCAGCAGAGCTGCGTTTTCTGCGTGGAGGAACACGCTGGGGTTCAGAGCCTCACACTGTCAGC
CTCTATGTCTCTGGTGGAAACATTGAGCCAACACTTCTCCATTCACGACAGTTAGTTAGAGAGCCCTCAGGGTCTTGGGA
GGCCTTTCCTCTGAACGCAAAACTGTTTCAGAAGTTGTCTGATAGTGCAGGGAAAGTGGCCTTTATCTTGGAAGTGACCT
CAGATAACAGCAGTCACGCTGTGGAGGACATGGACACAGAGGGACACTTGAGAGTGCGTAGGTCTGCAGGTGAAGATGAC
TACAGCTGGGCACGCCAAAGACCACTACTGGTCACTTACAGCCATGATGGGCGCAGTGAACCATTCATTCCCTTTGGAAA
GAAGAAGACCCCCAGGGGTAGGAGGGGCGGTAACAAGGCTAAAAAGCTCAAAGGTCAGGCGTCACAGGTAAGCTGGCGTG
ATGTGTGGACAGACAAGCGGGTAAAGAGGAATAACGGCGGTCGAGCAGCCAAGCTGAAACGCCTGTCTCGCTCTCGATGC
CGCCGCCATCCCCTCTACGTGGACTTCAAAGATGTCGGGTGGAACAAATGGATCGTTGCACCGACTGGTTACGACGCCTT
CTTCTGTCTGGGTGAGTGCCGCTTTCCTCTCGCCGACCACATGAACTCGTCCAGCCACGCCATGGTGCAGACACTGCTGA
ACTCGGTTAATGGAGCCGTGCCACGAGCCTGCTGTGTGCCTACGGCCCTCAGTCCAATCGCGCTCCTTTATCTGGACCAG
GAAGATCATGTGGTTCTGAAAAACTATCAGGATATGGTAGTGGAGGGCTGCGGCTGCCGGTAG 
 
>GacBMP2 (Three-spined stickleback; Accession numbers DW637392, DW637393 and 
AANH01008393) 
ATGGTCGCCGTGGTCCGCTCTTTCATGGTACTGCTGATCGCTCAGGTGTTGCTGGAAGGTGCTACGGGACTCATCCCCGA
GGTCGGCCGGAGGAAATACAGCGAGTCCGGGAAGCAGACCCCCGAGCGGTCGGAGAGCTTCCTCCACGAGTTCGAGCTCC
GGCTTCTCAACATGTTCGGACTGAGGCGCAGGCCGACCCCGAGCAGGCAAGCCGTGGTGCCGCAGTACATGGTGGATCTT
TACCGCATGCACTCAGCGAACGGAGACCACAGCGCCAAACGACCCAAGAGCATGGGGAGGCACGCAGAGAGGGCTGCGAG
CAAGGCCAACACGATTAGAAGCTTTCACCACGAAGAGTCCATGGAGGCCCTGGCCCGGCTGAAGGGTAAAACAACCCAGC
AGTTCTACTTCAACCTCACTTCGATCCCCGAGGAGGAGCTCATCACCTCCGCAGAGCTCCGCGTCTACAGGGACCAGGTC
ATGGGAGCCGCGGCCCCCGACAACAGCGCCGGGAACAGCAGCACTAGTGTCAGCGCGCCGGCGGGTGGCTTCCATCGCAT
CAACATTTATGAGATATTTGGAGTTCCCTCCGCCCAAGGTGGGGAGCCCCTGGCGCGTCTGCTGGACACTCGGCTAGTGC
GGGACTCTTTGAGCCGCTGGGAGAGCTTCGACGTCAGCCCCGCCGTGTCTCAGTGGACCGCCGGGAAAGGTCGCAACCAT
GGCTTCATGGTGGAGGTGCATCACCCAGAGGAGGGGGCGACGGACGGGGAGCACGCCCAGAGACGCAGCAGGCACGTCAG
GGTGAGCCGGTCCCTGCACCAGGACCGGGACTCGTGGCCTCAGGCTCGGCCTCTGCTGGTGACGTACGGTCACGACGGCC
GCGGGGACTCGGTGCTCCACACGCGGGAAAAGCGCCAGGCGGCGCTCCGCAAACAGCGCAGGAAGCACCAGCACAAGGCC
AGCTGCAAGAGGCACGCCCTGTACGTGGACTTCAGCGACGTGGGGTGGAACGAGTGGATAGTGGCGCCGCCCGGCTACCA
CGCCTTTTACTGCCAGGGGGAGTGTCCGTTCCCCCTGGCGGAGCATCTCAATTCCACCAATCACGCCATCGTGCAGACGC
TGGTCAACTCGGTCAACTCGAACATCCCCAGAGCCTGCTGCGTGCCCACTGACCTCAGCCCCATCTCCCTGCTCTACCTG
GACGAGTACGAGAAGGTCATCCTGAAAAACTACCAGGACATGGTGGTGGAGGGGTGCGGCTGCCGGTGA 
 
>GacBMP4 (Three-spined stickleback; Accession numbers DT969085 and AANH01003910) 
ATGATTCCTGGTAATCGAATGCTGATGGTCATTTTAATATGCCAAGTCCTGCTGGGAGAGAGCAACCATGCCAGTCTGAT
ACCTGAAGAAGGGAAAAAGAAAGTACCGGGCCTGCAGGGTCGTTCGGCCTCTCAGAGCCATGAACTGCTGCGGGACTTTG
AGGCCACGCTGCTGCACATGTTTGGCCTCAAGAAGCGGCCGCGGCCCAGCCGATCGGCCTCGGTGCCTCGGTACCTGCTG
GACCTCTATCGGCTGCAGTCAGGGGAGGCGGAGGAGGCCGGGGTGCACGACATCGCTTTCGAGTACCCCGAGAGGTCAGC
CAGCCGGGCCAACACTGTGAGGGGCTTCCACCACGAGGAGCACATGGAGCGGGTGCACAATCTGGACGATGGAGAAACCG
CCCCCCTTCGCTTCCTGTTCAACCTCAGCAGCATCCCGGAGGACGAGCTGCTCTCTTCAGCCGAGCTCAGGCTCTACCGC
CATCAGATCGACGAGGCCATCGGCGGCGCCTCGTCAGACAACCAGGGGCTTCACCGGATAAATGTGTACGAGGTGCTGAA
GCCCCCCCGGCCGGGCCAGCTCATCACGCAGCTCTTGGACACGCGGCTCGTGCGGCACAACGCGTCGCGCTGGGAGAGCT
TCGATGTGAGCCCGGCGGTGCTGCGCTGGACTCGCGAGAGCCTCCCGAACCACGGGCTGGTGGTGGAGGTCCTGCACCTC
AACCAGACGCCGCGCCACCAGGGCCGGCACGTCCGCGTCAGCCGCTCGCTGCACCGGGAGCCCGGCGAGGACTGGGAGCA
GCTACGTCCCCTCCTGGTTACCTTTGGCCACGACGGGAAAGGTCACCCGCTGACCCGTCGGACCAAGCGCAGCCCCAAGC
AGCGGGGCCGCAAGCGCAACCGCAACTGCCGGCGCCACGCGCTATATGTGGACTTCAGCGATGTAGGCTGGAATGACTGG
ATAGTGGCGCCCCCTGGTTACCAGGCCTATTACTGCCACGGGGAATGTCCCTTTCCTCTGGCGGATCATCTGAACTCAAC
CAACCATGCCATTGTTCAGACGCTGGTGAACTCTGTGAACAACAACATTCCCAAGGCCTGCTGCGTGCCCACAGAGCTCA
GCGCCATCTCCATGCTCTACCTAGACGAACACGACAAGGTGGTCCTCAAAAACTACCAGGAAATGGTAGTGGAGGGCTGC
GGCTGCCGCTGA 
 
>GacBMP16 (Three-spined stickleback; Accession numbers DT979515 and AANH01003009) 



ATGTTCCCTGCTAACCTCCTGCTCCTCATGGTCCTGCTCCTACCTCAAGCCTCGTCTGGTCGCCAGGGTGGAGTCACCAG
CAAGACCGACCATGGCCGGGTGTCCTCCATGCCTTCCTCCTTGTCGCCCCCACCAGCTGGTTCCCTCCTCCTGGAGCCCA
GTCTGGCACAGACCATCCAGAACCTCCTCTTGAGCCGCCTGGGCCTACAGTCGCAGCCCGACCCTCGGCCTGGAGTGCCG
GTGCCTGGGTACCTCCTTAATCTTTACCACTTCCACCAGCAGCAGTACCATCTAGTGGAGGATCCCTCGTTTAGCTTCCC
GAGCCAGCACATTGAGCAGGCCAACACTGTACGCAGCTTTCACCACAATGAGCCCCTCGGAGGCAATCCTGTAGCAGTGG
ATCGTAAGAGGGTGCACATCTCCTTCAATGTATCCTCCATCCCTCAGGATGAGAGGGTGCTCTCCGCTGAGCTTCGGCTT
CTCCGCAGTGACAGAGCTTCACTAGGTCCTGGGGTCCACAGACTTAACTTATACCTCACTAAGCACCATGAGGACCCTGA
GCCCACCCTGCTGGAGACAAGGTTACTCACCACTGGCCTCCACGGTCATAAAGAAGGCGGCTTCTGGGAGGCTTTTAGCT
TAAATGCAGAGTTCCTCCATGAGGCCCTTAGTGGGACTGGCAGTCTGGGCTTCCTCCTAGAGGTCGGAATTGAGAACAGC
ACCACATTGATCCCTGAACAAAACCTCTACCCTGCCGCAGCTGAGGAGGAGACAGAGAAACACAAACAGGGACACCTGAG
GGTATGCAGGTCTGTGGGTCAGGACGAGCATAGCTGGGCCCAGGAGAGACCCCTCTTGGTGACGTACAGCCATGACGGCC
GTGGAGAGCCCTTGGTCAAACATGGCAGGAGGAACCCCAACGGAGGCCAGAGGGTGAGAGGGAGAAAAGGGACCAAAGAC
AGGACCAGGGGCAGCAGCAATAGCCGCAGTAGAGACCCGGCTTCGGGCAGGGCCAAAAAAACAGGGTATACAGTGCAGGG
CAGGGGGAGTGTTAAAAGAGGAGTCAGCTGGAGCGATGCCGGAAGGGTGAAAAGAAACGGCGGTCGTGCTGCAAAACTGA
AGCGCCTTTCTCGTAACAGATGTCGCCGCCATCCTCTCTATGTAGACTTCAACGATGTGGGGTGGCACAAGTGGATCATT
GCACCAAGCGGCTACGACGCCTTCTTCTGCTTGGGCGAGTGTCGCTTTCCTCTGGCCGACCACATGAACTCCTCCAGCCA
CGCCATGGTGCAAACTCTGGTGAACTCGGTGAATGGAGCTGTGCCGCGGGCCTGCTGCGTCCCCACCTCCCTCAGTCCCA
TCGCCCTGCTCTACCTAGACCCTCAAGACCGAGTGGTGCTGAAGAACTACCAGGACATGGTGGTGGAAGGCTGCGGCTGC
CGGTAG 
 
>OniBMP2 (Nile tilapia; Accession number AERX01005559) 
ATGGTCGCCGTGGTCCGCTCTCTCATGGTACTGCTGCTCGCTCAGGTGTTGCTGGAAGGTGCTACGGGACTTATCCCCGA
GGTCGGCCGGAGGAAATACAGCGAATCCGGGAAGCAGACCCCAGAGCAGTCAGAGAGCTTCCTCAACGACTTTGAGCTTC
GGCTTCTCAATGTGTTTGGACTGGGGCGCAGGCCGACCCCGAGTAAGCAAGCCGTGGTGCCGCAGTATATGGTGGACCTT
TACCGTATGCATTCAGCAAACGGAGACCATAGCACCAAACGACCCAAGAGCATGGGGAAACACGCAGAGAGAGCCGCCAG
CAAGGCCAACACGATTAGAAGCTTTCACCATGAAGAGTCTATGGAGGCCCTGGCCAGCCTAAAAGGCAAAACGACACAGC
AGTTCTACTTTAATCTCACTTCTATTCCAAATGAGGAACTCATCACCTCTGCAGAGCTACGCATTTACAGGGATCAGGTC
ATGGGATCTGCAAGCCCCACCGAAAGCAGCATTAGTGACAGTACTCCTGCTAGTGGCCTCCATCGTATCAACATTTATGA
GATATTTGGAGTTCCTGCCACTCAGGGCAAGGAACCTCTACTACGTCTGCTGGACACTCGAATGGTGCAGGACTCTTTGA
GTCGCTGGGAAAGCTTTGACGTCAGTCCCGCTATATCTCATTGGACCTCTGGGAATGGCCACAATCACGGCTTCTTGGTG
GAGGTGATTCACCCAGAGGAGGGGGAGATGGACAGCAAGGACGCCCACAGACGCAGGAGACATGTCAGGGTGAGCCGGTC
GCTACACCAGGACCAGGACTCGTGGCCTCAGGCTCGACCGCTGCTTGTGACATATGGCCACGACAGCCGCGGGGGCTCAG
TGCTCCACAAACGGGAAAAAAGGCAAGCAGCACCCCGCAAACAACGTAGGAAGCACCAGCACAAGGCAAGCTGCAAGAGG
CATGCCTTGTACGTGGACTTCAGTGATGTGGGCTGGAATGAGTGGATAGTGGCACCCCCTGGCTACCATGCCTTTTATTG
CCATGGGGAATGTCCTTTCCCCCTAGCAGACCACCTCAATTCTACTAACCACGCCATTGTGCAGACACTTGTCAACTCAG
TCAACTCCAACATCCCCAGAGCCTGTTGTGTGCCCACTGACCTCAGCCCCATTTCTTTGCTCTACCTGGACGAATTTGAG
AAAGTAATCCTGAAAAACTACCAAGACATGGTGGTGGAGGGATGCGGCTGCCGGTGA 
 
>OniBMP4 (Nile tilapia; Accession numbers AB084664 AERX01008958 AB084664 and 
GR604846) 
ATGATTCCTGGTAATCGAATGCTGATGGTCATTTTAATATGCCAAGTCCTGCTGGGAGAGAGCAACCATGCTAGTCTGAT
ACCTGAAGAAGGAAAAAAGAAAGTACCTGGCCTGCAGGGTCGTTCGGCCGCTCAAAGCCATGAACTGTTGCGGGACTTTG
AGGCCACGCTGCTGCATATGTTCGGCCTCAAAAGGCGGCCGCGGCCCAGTCGTTCAGCCACTGTGCCCCGCTACCTGCTG
GACCTTTATCGGCTACAGTCGGGCGAGGCTGAGGAGGCCGGAGCGCACGACATTGCTTTTGAGTACCCAGAGAGGTCAGC
CAGTCGGGCCAACACTGTGAGGGGCTTCCACCATGAAGAGCACATGGAGCAGCTACATGAGCTGGATGACGGAGGACCCA
TGCCCATTCGTTTTATGTTTAACCTCAGCAGCATCCCAGAGGACGAGCTTCTGTCTTCCGCAGAACTGAGGCTCTACCGT
CATCAGATTGATGAGGCCATCGCTGACGCCATCTCACACGACCAGGGGCTTCACCGAATAAACGTGTACGAGGTGCTCAA
AGCCCCCCGACCTGGGCAGCTTATCACGCAGCTTCTGGATACGCGGCTAGTGCGCCACAACGCATCGCGCTGGGAGAGCT
TCGACGTCAGCCCCGCCGTGCTGCGCTGGACTCGTGAGCGCCTTCCCAATTACGGGCTGGCTGTGGAGGTTCTGCACCTC
AACCAGACTCCACGTCACCAGGGCCGACACGTTCGCATAAGCCGCTCGCTGCACCAAGAGCCCGGTGAAGACTGGGAGCA
GCTACGCCCCCTCCTGGTAACCTTTGGTCACGACGGAAAGGGTCACCCGCTGACTCGCCGGACCAAGCGCAGCCCGAGAC
AGCGGGGCCGTAAACGCAACCGCAACTGCCGGCGCCATGCGCTGTACGTGGACTTCAGCGATGTAGGCTGGAATGACTGG
ATAGTGGCGCCTCCTGGTTACCAGGCCTATTACTGCCACGGGGAATGCCCCTTTCCTCTGGCAGATCATCTGAATTCAAC
CAACCACGCCATTGTTCAGACACTGGTGAACTCTGTGAACAACAATATTCCCAAGGCCTGCTGTGTGCCAACAGAGCTCA
GCGCCATCTCCATGCTCTACCTAGATGAACACGACAAGGTGGTCCTAAAAAACTACCAGGAAATGGTAGTGGAGGGCTGC
GGCTGCCGCTAA 
 
>OniBMP16 (Nile tilapia; Accession number AERX01025009) 
ATGTTCCCTCCTAACCTCCTGCTCCTCATGGTCCTGCTGCTACCTCATGGCTCGTCTGGTCGCCAGGGTGGAGACACCAG
CGAGATCGATCATGGCAGGGTGCACCCCACACCTTCCGCTTTGTCACCGTCACTCCGGGATCCCGGTCTGGCTCAGACCA
TCCAGAGTCTCCTTTTGAGCCGACTGGGGCTGCAGTCTCAGCCTGACCCAAGGCCTGGAGTGCCGGTGCCACGGTACCTC
CTGGATCTTTACCACTTCCACCAGCAGCAGTACCATCTAGTAGAGGACCCTTCATTTAGTTTCCCCAGTCAGCACATCCA
GGAGGCCAACACTATACGCAGCTTCCACCACAATGAGCCCCTTGGAGACAGTCTTGGTGCAGAGGATCATACCAGAGTGC
ACATTTCCTTCAATATCTCTTCCATCCCTCAAGATGAGAGTGTGCTCTCTGCTGAGCTCCGCCTCCGTCGCAGTGACGGA



GCATCTCTGGGTCCTGGACCCCACAGACTAAACCTATACCTCTCTGAGCACCATGAGGACCCTGAGCCCACTCTGCTGGA
AACAAGGTTACTCACCAATGGCCTCCGTAGTTATAAAACAAGTGGTTTCTGGGAGGCTTTTAGTCTTAGCGCAGAACTCC
TACATGAGGCCCATGCTGGGACTGGCAGCCTAGGATTCCTCCTGGAGGTCAGACCTGAAAACACCACCTCACTTCCTGAG
CAGAACCTCTCTTCTGCTGCAAGTGAGGGGACGGAGAAATCAAAAGAGGCACACCTGAGGGTGTGCAGATCTGTGGGACA
AGACGATCACAGCTGGGCCCAAGAGAGACCCCTCTTGGTTACTTACAGTCATGATGGTCGTGGACAGCCTTTAGTCAAAC
ATGGTAGAAGAAACCCTGGTAATGGCCAGAGGAGAAAAGGAGCAAAGGCAAGGGTCAAGAATAAAAACAAGGGTCTCAAT
AGAAACCAAATCTGGGGAAGGGACAAAAGAATGGGGTATACTGTGCCGAGCTGGGCGGATGACAAAGGAGGAATCAGTTG
GAGCGAACGTGGCAGGGTGAAAAGAAACGGTGGTCGTTCTGCAAAACTGAAACGCCTTTCCCGCAATAGATGCCGCCGCC
ATCCACTTTATGTAGATTTCAATGACGTGGGCTGGGAAAAGTGGATCATTGCACCCAGTGGCTACGACGCCTTCTTCTGC
CTGGGTGAGTGTCGCTTTCCTTTGGCTGACCACATGAACTCCTCAAGCCACGCCATGGTGCAAACTCTGGTAAACTCTGT
GAATGGAGCAGTGCCCCGGGCCTGCTGCGTCCCAACCTCTCTCAGTCCCATCGCCCTGCTCTACCTGGACTCTCAAGACC
GAGTTGTGCTGAAAAATTATCAGGACATGGTTGTGGAGGGCTGCGGCTGTCGGTAG 
 
>OlaBMP2 (Japanese medaka; Accession numbers BAAF04048581, DQ915174, AM340447, 
DK232580, DK251511, AM380364, DE095303, DH343454, DE100795, DE077111 and 
BAAE01085765) 
ATGGTCGCCGTGGTCCGCTGTCTCATGGTACTGCTGCTCGCTCAGGTGTCGCTGGAAGGAGCTGCGGGACTCATCCCCGA
GGTCGGCCGAAGGAGGTACAGCGAGTCAGGGAGGCAGAGCGCAGGGCAGTCGGACAGCTTCCTCCACGAGTTCGAGCTTC
GGCTTCTCAACATGTTCGGGCTGGGGCGCAGGCCCACCCCCAGCAAGCAGGCTGTGGTGCCGCAGTACATGCTGGACCTT
TACCACATGCACTCTGCGCACGGGGAGCACAGCGCCAGGCGTCCCAGGAGCATGGGAAAACACGCGGAGAGAGCCGCCAG
CAGGGCCAACACGATTAGAAGCTTTCACCATGAAGAAGCGATGGAGGCCCTGGCCAGTCTGAAGGGCAAAACAACCCAGC
AGTTCTACTTTAACCTCACCTCCGTTCCCGAGAAGGAGCTCATCACCTCTGCAGAGCTGCGCATTTACAGGGATCAGGTG
AAAGGGGGCGCAAACAGCAGCAACAGCAGCACGCCTGGTGCCGTTGGCGTCCACCGCATCAACATTTATGAGATGTTTGG
ACTTCCTGCTTCAAAAGGCGCAGACCCTCTGGTGCGTCTGCTGGACACCCGGCTGGTGCAGGACTCTTTAAGCCGCTGGG
AAAGCTTCGACGTCAGCCCCGCCGTGTCCAAGTGGACCTCGGGGAAAGGCCACAACCACGGCTTCATGGTGGAGGTGCTT
CACCCAGGAGAAGGGGACGGTGAGCACGGGCAAAGACAAAAAAGGCACGTCAGGGTGAGCCGGTCCTTGCACCAGGACCA
GGACTCGTGGCCTCAGGTGCGGCCGTTGTTGGTGACGTACGGTCACGACGGCCGCGGGGACTCTGTGCTCCATACAAGGG
AAAAAAGGCAAGCATCCCTCCGCAAGCAGCGCAGGAAAAACCATCACAAAGCCAGCTGCAAGAGGCACGTTTTGTATGTG
GATTTCAGCGATGTGGGATGGAACGAGTGGATAGTGGCACCCCCTGGCTACGATGCCTTTTATTGCCACGGGGAATGCCC
CTTCCCCTTACCAGACCACCTCAATGCAACCAATCATGCCGTAGTGCAGACTCTTGTCAACTCGGTCAACTCGAACATCC
CCAAAGCCTGCTGTGTGCCCACTGAACTCAGCCCCATCTCCCTGCTCTACCTGGATGAGTTCGAGAAAGTGACTCTGAAA
AACTACCAGGACATGGTGGTGGACGGCTGCGGCTGCCGGTGA 
 
>OlaBMP4 (Japanese medaka; Accession numbers DK004345, AM140778, AM139646, DC268248, 
AM299276, AM339195, DQ915175, DK197479, BJ014414, DC244878, DC276748, AM384609, 
DC253831 and AV669968) 
ATGATTCCTGGTAATCGAATGCTGATGGTCATTTTAATATCCCAAGTCCTGCTGGGAGAGAGCAACCATGCTAGTCTGAT
ACCCGAAGAAGGGAAAAAGAAAGTACCTGGCCTGCAGGGTCGCTCGACCGCTCAGAGCCATGAACTTTTACGGGACTTTG
AGGCCACACTGTTGCACATGTTTGGCCTCAAAAAGCGCCCGCGTCCAAGCAAAGCTGCCGCCGTGCCTCGTTACCTGCTG
GATCTCTATCGACTGCAGTCAGGGGAGGCTGAAGACGTAGAGGCACACGAAATTCCTTTTGAGTATCCCGAGAAGTCAGC
CAGCCGAGCCAACACCGTGAGGGGCTTCCACCATGAAGAGCACATGGAGAGGATACACGAAGTGGATGATGCAGAATCCA
TCCGTCTTCGCTTCCTGTTCAACCTTAGTAGCATTCCAGAGGACGAGCTGCTGTCTTCCGCAGAGCTGCGACTCTACCGT
CAGCAGCTGGGCGAGGCCAACGATGATAGCCCCCTAAACGACCAGGGCCTTCATCGGATAAACATATACGAGGTGCTTAA
ACCCCCGCGGCCCGGGCAGCTTATCACGCAGCTTCTGGACACCCGGCTTGTGCGCCACAACGCTTCGCGTTGGGAGAGCT
TTGACGTCAGCCCCGCTGTGCTACGTTGGACTCGGGAACGGCTCCCTAATTATGGACTGGCTGTGGAGATTCTCCACCTT
AATCAGACTCCACACAACCAGCACCGACATGTCCGCATCAGCCGTTCCTTACACCAGGAGCCAGGAGAGGACTGGGACCA
GGTACGCCCTCTTCTGGTTACCTTTGGCCACGATGGAAAGGGTCACTCATTGACACGCCGGACAAAACGCAGCCCCAAAC
CACGAGGGCGTAAACGAAACCGCAACTGCCGGCGCCATACTCTGTATGTGGACTTTAGCGATGTAGGCTGGAATGACTGG
ATAGTGGCACCTCCTGGTTACCAGGCCTATTACTGCCACGGAGAGTGCCCTTTTCCGCTGGCAGATCATCTGAACTCAAC
TAACCACGCCATCGTGCAGACACTGGTGAACTCTGTGAACAACAACATTCCCAAGGCCTGCTGCGTACCAACAGAGCTCA
GCGCCATCTCAATGCTATACCTAGACGAATATGACAAGGTGGTCCTAAAAAACTACCAGGAAATGGTAGTGGAAGGCTGC
GGCTGCCGCTGA 
 
>OlaBMP16 (Japanese medaka; Accession numbers BAAE01034973, BAAF04019993, 
BAAF04019995, BAAE01034974, BAAE01219338, AM318552, DK098052, DH423513) 
ATGCTCCCTGCTAACATCCTGCTTCTCATGTTCTTGCTGCTACCTCAAGTCTCGTCTGGTCGCCAGGGTGAAGACACCAG
CGAGATTGACCATGGCAGGGTGCCGTCCACGTCTTCATCCTCGACACCCACGCCATCGATGGCGGATTCCAACCTTTCTC
AAACCATTCAGAATCTTCTCTTGAGCCGACTGGGCCTGCAGTCTCAGCCTAACCCTCAGTCTGGAGTACCAGTCCCACAG
TACCTCCTTGATCTGTACCGCTTCCACCAAAAGCAGTACCATCTAGTGGAAGACCCATCATTTAGCTTCCCCAGCCAGCA
CATTCAACAGGCCAACACAGTACGCAGTTTTCATCACCGCGAGTCCCATGAAGACAGTCACACAGAGAAGGATCATACTA
GAGTACACATCTCATTTGACATCTCGTCCATCCCTCAAGAGGAGAGGGTGCTCTCAGCCGAGCTTCGCCTGCTGCGCAGC
GACAAAGCTTCCCTGGGTCCTGGATCACACAGACTGAACCTATACCTCTCAAAGCATCGCAGAGATCCTAAGCAGGCTTT
GCTGGAGACAAGGTTACTCGCCAACAACCTTCATAGCAATAAACCAAGTGGTTTCTGGGAAGCATTTACCATAAGTGCAG
AGCTTCTGCAAAAAATCCAAGCTGGTACTGGCAGCCTGGGCTTCCTTCTTGAAATCAAACCTGAAAATACTACCAACCCA



CTTCCTTACCAGATGTTTGCCTCTGCATCATATGAAGACAAGTCAGATGGACAAAAAGAGAGACACCTGAGAGTGTGCAG
GTCTGTGGGCCAAGATGATCACAGCTGGGCCAGGGAAAGACCCCTGCTGGTGACCTACAGTCATGATGGCCGAGGAGAGC
CTTTGATTAAACATAGCAGGAAAACCTCTGGTAACAGTCAGAGGATTAGGGGGAAAAAGGGGTCAAAGGTGAGGGCCAGA
AACAGCAGTAAAGGTCACGATACAGCTAAAGCCTGGGGTAGGGCCAAAAAAAAGGGGTATTCTGTGCAGGACTGGGCGAC
TAAAACAGGAGGGGTCAGCTGGAGCGAACGAGGAAGGGTAAAAAGAAATGGTGGGCACTCCGCAAAATTAAAGCGTATTT
CGCGTGGCAGATGCCGCCGTCATCCTCTACATGTAGATTTTAGAGATGTGGGTTGGCAAAAGTGGATCATTGCGCCCAGT
GGCTATGACGCCTTCTTCTGCCTGGGAGAGTGCCGTTATCCCCTGGTCGACCACATGAACGCCTCGAGCCATGCTGTGGT
TCAAACCATGGTAAACTCTGTGAACGGAGCAGTGCCCCGTCCCTGCTGCGTCCCCACCAGCCTCAGCCCCATTGCGCTGC
TTTACATGGACTCTCAAGATCGAGTTGTGCTGAAAAATTACCAGGACATGGTGGTGGAGGGATGTGGCTGCCTGTAG 
 
>SsaBMP2 (Atlantic salmon; Accession numbers BT059611, CA061573, GE795400, GE795401, 
EG901180, EG901179 and CX353173) 
ATGGTCGCCGTGTTTCGTTCTCTCATGGTACTGCTGCTGGCTCAGGTGTTGCTGGGAGGCGCTGCGGGACTAATCCCCGA
GGTTGGCCGGAGGAAGTACAGTGAGTCCGAGAAGCAGAGCCCGGAGCAGTCGGATAACTTTCTCAACGAGTTCGAGCTGC
GGCTCCTCAATATGTTCGGACTTAAGCGGAGGCCGAACCCGAGCAGACAGGCTGTGGTGCCTCAGTACATGGTGGACCTG
TACCGTATGCATTCGTTGAACGGAGACCACAGCACTAAACGGCCCCGGAGCATGGGGAGGCACGCAGAGAGAGCCGCCAG
CAAGGCCAACACGATTAGAAGCTTTCACCATGAAGAGTCCATGGAGGCTCTGGCCAGTCTGAAGGGCAGGACAACCCAGC
AGTTCTTCTTCAACCTCACCTCCATCCCTGGAGAAGAGCTTATCACCTCTGCAGAGCTCCGGGTATACAGGGACCAGGTC
CTGGGGGCCACAGCAGCTCCCACCAGTAACACCAGTCACAACAGCAGTAACAGCTCCAGTACCAGTGCTGGTGGCTTCCA
TCGTATCAACGTGTATGAGGTGTTTGGAGCCCCTGCGTCTCCCCGTGGGGAACCCCTGACACGCCTCTTGGACACGCGGC
TGGTGCAGGACTCTCTGAGCCGCTGGGAGAGCTTTGACGTCAGCCCCGCCGTGTCACAGTGGGCCTCCGGGGGGCGCCAC
AACCACGGCTTCCTGGTTGAGATGCTCCACCCAGACACCCTGGGGGGCGAAGAGGGCCAAAGACAGAGACGACACGTCAG
GGTAAGCCGCTCCCTCCACGGGGACCAGAACTCATGGCCCCAGGCTCGCCCCCTGCTGGTGACCTACGGTCATGACAGAC
AGGGGAATGCGGTGCTGCACAGGGACAAGAGACAGGCAGCAGGCCACAGGAAACAGAGGAAGAAGCACCAACACAAGGCC
AACTGCCGCAGACATGCCCTCTACGTGGACTTCAGCGACGTGGGCTGGAATGAGTGGATAGTTGCACCCCCTGGCTACCA
CGCCTTCTACTGCCACGGGGAGTGCCCCTTCCCATTGGCCGACCACCTCAACTCCACCAACCACGCCATCGTTCAGACGC
TGGTCAACTCTGTGAACTCCAACATCCCCCGGGCGTGCTGCGTGCCCACAGAGCTTAGCCCCATATCACTGCTCTATCTG
GATGAGTATGAGAAGGTCATCCTCAAAAACTACCAGGATATGGTGGTGGAGGGATGTGGCTGCCGGTGA 
 
>SsaBMP4a (Atlantic salmon; Accession numbers NM_001139844 DY702674, CX355133, 
GE769237, CA040511, DW541811, DW551593, CK893345, CB500013, GE769238, CA055499 and 
DW551594) 
ATGATTCCTGGTAATCGAATGCTGATGGTCATTTTATTATGCCAAGTCCTGCTGGGAGAGAGCAACCATGCTAGTCTGAT
ACCTGAGGAAGGGAAGAAGAAAGCCCCGGGCCTGCAGAGTCGGACGGCTGGTCAGAGCCATGAACTGCTGCGGGACTTTG
AGGCCACGCTGCTGCACATGTTTGGGCTGCAGAGGCGACCGCGGCCCAGCCGCTCGGCCACCGTGCCACGCTACCTACTG
GACCTCTACCGACTGCAGTCGGGTGAGGCCGAGGAGGCCGGTGCCCATGACGCCGCCTTTGAGTACCCCGAGAGGTCGGC
TAGCCGCGCCAACACCGTGAGGGGCTTCCACCACGAAGAGCACATGGAGCGGGTTCATCTGGGCGATCTTCAGACGAAGA
ATGGCGAGGCCGCCCCGCTGCGCTTCCTCTTCAATCTCAGCAGCATCCCAGAGGACGAGCTGCTCTCGTCGGCCGAGCTG
CGTCTGTTCCGGCAGGAGATCGACGAGGCCATTTCGGGGAGCGGGGGGGACAAGGAGGGGCTCCACCGGATAAACGTGTA
CGAGGTTCTGAAGCCCCCGCGGGCCGGGCAGCTAATCACGCGGCTCTTGGACACGCGACTGGTTCGCCATAACGCCTCGC
GCTGGGAGAGCTTCGACGTGAGCCCCGCCGTGCTGCGTTGGACACGGGAGCGCTTGCCCAACCTCGGGCTCGCTGTGGAG
GTCCTGCACCTCAACCAGACACCGCGCCACCAGGGCCGCCACGTCCGCATCAGCCGCTCACTGCACCAGGAACCTGGGGA
GGACTGGGAGCAGCTACGCCCCCTGCTGGTCACCTTCGGCCACGACGGCAAGGGCCACCCGTTGACGCGCCGGGCCAAGC
GCAGCCCAAAGCAGCGGGGGCGTAAGCGCAACCGCAACTGCCGCCGTCACGCGCTGTATGTGGACTTCAGTGATGTGGGC
TGGAATGACTGGATAGTGGCGCCCCCAGGGTACCAGGCATACTACTGCCATGGGGAGTGCCCCTTCCCTCTGGCAGACCA
CCTGAACTCTACCAACCACGCCATCGTGCAGACGTTGGTGAACTCGGTGAACACCAACATTCCCAAGGCCTGCTGCGTGC
CCACGGAGCTCAGTGCCATCTCCATGCTCTACCTGGATGAACACGACAAGGTAGTCCTAAAAAACTACCAGGAAATGGTA
GTGGAAGGGTGCGGTTGCCGCTAA 
 
>SsaBMP4b (Atlantic salmon; Accession numbers CX354839, DW573815, DW573814, 
CA056395, FJ195610) 
ATGATTCCTGGTAATCGAATGCTGATGGTCATTTTATTATGCCAAGTCCTGCTGGGAGAGAGCAACCATGCTAGTCTGAT
ACCTGAGGAAGGGAAGAAGAAAGCACCGGGCCTGCAGAGCCGGACTGCTGGTCAGAGCCATGAACTGCTGCGGGACTTTG
AGGCCACGCTGCTACACATGTTTGGACTGCAGAGGCGACCGCGGCCCAGTCGCTCGGCCACTGTGCCACGGTACCTGCTG
GACCTCTACCGGCTGCAGTCGGGCGAGGCTGAGGAGGCCGGCACCCACGACACCGCCTTTGAGTACCCCGAGAGGTCGGC
TAGCCGCGCCAACACCGTGAGGGGCTTCCACCACGAAGAGCACATGGAGCCGGTTCATCCGGGCGAGTCTCAGACGAAGA
ACGGAGAGGCCATCCCACTGCGCTTCCTCTTCAATCTCAGCAACATCCCAGAGGACGAGCTGCTCTCGTCGGCCGAGCTG
CGTCTGTTCCGGCAGCAGATCGACGAGGCCATTACGGAAAGCGAGGGGGACAAGGATCAGCTCCACCGGATAAACGTGTA
CGAGGTGCTGAAGCCCCCGCGGGCCGGGCAGCTAATCACGCGGCTTTTGGACACACGGCTGGTGCACCATAACGCCTCGC
GCTGGGAGAGCTTTGACGTGAGCCCCGCCGTGCTGCGCTGGACACGGGAGCGCCTGCCCAACTACGGGCTGGCCGTGGAG
GTCCAGCACCTCAACCAGACACCACGCCACCAGGGCCGCCACCTGCGCATCAGCCGCTCGCTGCACCAGGAGCCCGGGGA
GGACTGGGAGCAGCTACGCCCCCTGCTGGTCACCTTCGGCCATGACGGCAAGGGCCACCCGTTGACGCGTCGGACCAAGC
GCAGCCCAAAGCAGCGGGGGCGTAAGCGCAACCGCAACTGTCGCCGTCATGCTCTCTACGTGGACTTCAGCGATGTAGGC
TGGAATGACTGGATAGTGGCGCCCCCAGGGTACCAGGCATACTACTGCCATGGGGAATGTCCCTTCCCCCTGGCAGACCA



CCTGAACTCTACCAACCACGCCATTGTTCAGACGTTGGTGAACTCGGTGAACACCAACATTCCCAAGGCCTGCTGCGTGC
CCACGGAGCTCAGTGCCATCTCCATGCTCTACCTGGACGAACACGACAAGGTGGTCCTAAAAAACTACCAGGAAATGGTT
GTGGAAGGGTGTGGCTGCCGCTAA 
 
>SsaBMP16 (Atlantic salmon; Accession numbers AGKD01064384, CK879241, CK879040) 
ATGTTCCCTGCTAAACTCTTGGTCCTGATGGTCCTACTGCTACCTCAAGCTTCGTCTGGTCGCCAGGGCTTTGCCACCGA
GCCCGATGGCAGTGTGCCGTCGTTGTCACCGTTATCACCCACCCCCCTGGAGCCCAGCCTGGCCCAGACAATCCAGAACC
TGTTGCTGAGCCGCCTGGGCCTGCAGTCCCACCCCAACCCCCGGCCAGGTGCGCCCATCCCCCAGTACATACTGGACCTC
TATCGCTTCCACTCCCAGCAGTACCACCTAGTCCAGGATCCACACTTCAGCTACCCCAGCCAGCATGTCCAGGAGGCCAA
CACCGTACGCAGCTTCCACCACACAGAGTCTACCAGCCCCAAACTCCCCCTTGAAAAGAGGCTGACCACCGTGAGCAACA
ACAAGGTCCCCATCTCCTTCAACGTGTCCTCCATCCCCCAGGATGAGTGTGTGGTTTCTGCCGAGCTGCGTTTCTTCCGA
GGTGGTGGGGCTAGCCTAGGCCCCGGCGCCCACAAGGTCAGCCTGTTCCTCGATGGAGGCACTGGGGACTCTGAGTCTGA
GCCCACTCTGCTGGAGTCACGGCTCCTCACAGGGGCCCCCAGCACTAAGCCAGCTGGCTCCTGGGAGGCCTTCAGCCTCA
GCACTGAACTCTTCGTAGGGGCCCACGCTCAGACCGGCAGCCTGGCCTTCCTCCTTGAGGTGACCCCTCTGGGTAACACC
ACCCTCCTCACCCCCCCTGACCATGATGCTCTACCACTCTCCACTGGGGAGGAAGGGCGCAGAGAGGGACACCTGAGGGT
GCGCAGGTCTCTGGGACAGGACGAGCACAGCTGGGCACGGGAGAGACCCCTGCTGGTTACTTACAGCCATGACGGGCACG
GGGAGCCACTAGCCGCCCATGGCCGGAGAACCTCTGACACCGCCCAGAGGATGAGGGGGAGGAAGCGGGCCAGAGAAAGG
GGCAGGAGCAACAGCAGGGACCGGGAAAGGGACAGAGACAAGGACAGGGACTGGAGCGCCAGCCCTGGCTGGGGCGGCAG
CTGGAACGAGGGTGGAAGGGTGAAGCGCAATGGTGGCCGGGCAGCGAAACTGAATCGTCTGTCCCGCGCCCGCTGCCGCC
GCCACCCGCTCTACGTGGACTTCAAAGACGTGGGCTGGAACAAGTGGATCGTGGCGCCTAGTGGCTACGACGCCTTCTTC
TGCCTGGGGGAGTGCCGCTTCCCACTCACCCACCACATGAACTCATCCAGCCACGCCATGGTGCAGACGCTGGTGAACTC
GGTGAACGGAGCTGTGCCGCGGGTCTGCTGCGTACCCACCGCTCTCAGCCCCATCGCCATGCTCTACCTGGACCCGCAGG
ACCGCGTGGTGCTCAAAAACTACCAGGACATGGTGGTGGAGGGCTGTGGATGCCGGTAA 
 
>TniBMP2 (Spotted green pufferfish; Accession number AC141355) 
ATGGTCGCCGTGGTCCGCTCTCTCATGGTACTGCTGCTCGCTCAGGTGTTGTTGGAAGGTGCTACTGGACTTATCCCTGA
GGTCGGCCGGAGGAGATACAGCGAATCTGGGAAGCAGAGCCCACAGCAGTCAGAGGGCTTCCTCAACGAGTTTGAGCTTC
GGCTTCTCAATATGTTCGGACTGAAGCGGAGGCCGACCCCGAGCAAGCAGGCTGTGGTGCCGCAGTACATGGTGGACCTT
TACCGCATGCACTCGGCGAACGGAGATCACAGCGCTAAACGACCCAAGAGCATGGGGAGACATGCAGAGAGAGCCGCCAG
CAAGGCCAACACGATTAGAAGCTTTCACCATGAAGAGTCGATGGAGGCACTGGCCAGGCTCAAAGGCAAAACAACTCAAC
AGTTCTATTTTAATCTCACATCCATACCTAAAGAAGAGCTCATCACCTCTGCAGAGCTCCGTATCTACAGGGATCAAGTC
ATGGGAGCTGCATCCACCAACAACAGCTCTACCAACAGCAGCACCAGTGATAAGGCTCATGCTGGTGGCTTCCATCGCAT
CAACATCTACGAGATATTCGGAGTTCCTCAAGGCAGGGAACCTCTGGCACGTCTGTTGGACACTAGGCTTGTTCAGGACT
CTCTGACCCGGTGGGAGAGCTTCGATGTCAGCTCTGCTGTATTTCAGTGGACCTCTGGGAAAGGCCACAATCACGGCTTT
ATGATAGAAGTGCTTCATCCAGAGGAGGGCGAGGTAGAACAGGAGCGAGCCGACAAACATAGCAGACATGTCAGAGTGAG
CCGGTCCTTGCATCAGGACCGGGACTCATGGCCTCAGGCCCGGCCTTTGCTAGTAACGTACGGCCACGACGGCCGCGGGG
ACTCGGTGCTCCACACCAGGGAAAAACGTCAGGCAGCACTCCGCAAACAGCGCAGGAAACACCAACACAAGGCCAGCTGC
AAAAGGCATGCCCTGTATGTAGACTTTAGTGACGTTGGGTGGAACGAGTGGATTGTGGCACCCCCTGGCTACCATGCCTT
TTATTGCCAGGGAGAATGTCCATTCCCCCTGGCAGACCACCTCAACTCTACCAATCATGCCATTGTGCAAACACTGGTCA
ATTCAGTCAACTCGAATATTCCCCGAGCTTGTTGCGTGCCCACTGACCTCAGCCCCATCTCCTTACTCTACCTGGATGAA
TATGAAAAAGTCATCCTTAAAAACTACCAAGACATGGTGGTGGAGGGATGTGGCTGCCGGTGA 
 
>TniBMP4 (Spotted green pufferfish; Accession number CAAE01015019, AC141355 and 
AL292165) 
ATGATTCCTGGTAATCGAATGCTGATGGTTATTTTAATATGCCAAGTCCTGCTGGGAGAGAACAACCATGCAAGTCTGAT
ACCTGAAGAAGGGAAAAAGAAAGTACTGGGCCTGCAGGGTCGTTCGGCCACTCAGAGCCATGAACTTCTACGGGACTTCG
AGGCCACGCTGCTGCACATGTTCGGCCTCAAGAGGCGGCCGAGGCCCAGCCGCTCGACCGCCGTCCCCCAATACCTGCTG
GACCTCTACCGGCTGCAGTCGGGCGAGGCTGAGGAGGCTGGAGGGCAGGATATCGCATTTGAGTACCCGGAGAGGGCAGC
CAGCCGGGCCAACACTGTGAGGGGCTTCCATCATGAAGAGCACATGGAGATGATTTACGCGCCGGATGATGGCGAATTGA
CGCCCCTTCGATTCTTGTTCAACCTTAGCAGCATTCCAGAGGACGAGCTGCTGTCCTCCGCCGAACTGCGGCTCTACCGC
CATCAGGTTAATGAGGACAACGTCACGCTCTCGGCAGACCACGGGCTCCATCGGATAAACGTGTATGAGGTGCTCAAGCC
CCCTAGGCAAGGGCAGCTAATCACGCAGCTCCTGGATACGCGGCTCGTCCGCCACAACGCGTCACGCTGGGAGAGCTTCG
ATGTGAGCCCTGCTGTGCTACGCTGGACTCGTGAAGGCCAGCCCAATTATGGATTGGCCATAGAGGTTCTGCACCTCAAC
CAAACACCGCGCCACCAGGGCCGACATGTCCGAGTCAGCCGGTCTTTACACCAAGAGCCTGGGGAGGACTGGGAGCAGCT
ACGCCCGCTCCTGGTCACCTTTGGTCACGACGGGAAAGGTCACCCGCTCACCCGGCGTTCCAAGCGGAGCCCCAAGCAGC
GAGGACGTAAACGCAACCGCAGCTGCCGGCGCCACTCGCTGTACGTGGACTTTAGCGACGTGGGCTGGAATGACTGGATA
GTGGCGCCCCCTGGTTACCAGGCCTACTACTGCCATGGGGATTGTCCGTTCCCCCTGGCGGATCATCTGAACTCGACCAA
CCACGCCATTGTTCAGACACTGGTGAATTCCGTGAACAGCAACATTCCCAAGGCCTGCTGCGTGCCCACCGAGCTCAGTG
CCATTTCCATGCTCTACCTAGATGAACACGACAAGGTGGTCCTAAAAAACTACCAGGAAATGGTGGTGGAGGGCTGCGGC
TGTCGCTAG 
 
>TniBMP16 (Spotted green pufferfish; Accession number CAAE01014537.1 and AL336493) 
ATGCTCCCTGCTAACCTCCTGCTCCTCATGGTCCTGCTGCTACCTCAAGTCTCGTCTGGTCGCCAGGGTGGAGACGCCAG
CCAGACTGACCATGGCAGAGTGCCCCCCGTGCCCTCGTCCCTTCTGAGCCCACCAGCCGCTCCCAGCCTGAAGCCCAGCC



TGGCCGAGACTATCCAGAGTCTCCTCCTGAGTCGCCTGGGCCTGCAGTCGCAGCCGGACCCTCGGCCTGGAGTCCCGGTG
CCTCGGTACCTCCTGGATCTGTACAGATTCCATCAGCAGCAGTACCACCTAGTGGAGGACCCTTCATTCAGCTTCCCCAG
GCAGCACATCCAGCAGGCTAACACCGTTCGCAGCTTTCACCACAATGAACTTTCTGATGACAATTCCCTACCTGATAATC
CTCAGAGGGTGCACATCTCCTTCAATATCTCCTCCATCCCTGAAGACGAGAGGGTGCTCTCCGCCGAGCTTCGACTCCTC
CGAAGCAGCAGAGCCTTTTGGGGCCCTGGGGTCCACAGATTGAACATTTACCTTGTTGAGAGTCATGGAGACCCTGAGCC
CACCCTGCTGGAGACACGATTATTCACCACTGCTAATAATACTCATGAATCAAGTAGTCTCTGGGAGGCCTTTCCTCTAA
GCTCAGACATTCTCCTTGAAGTTCTTGGTGGGACTGGCACCCTGGGCTTCCTGCTGGAGGTCAGACCTGAGAACAGAACC
TCCTCAGGCGTCCAGCAGAACGTCTATGCTGCAGCAGGTAAAGAGGATGCTGAGAAAGAGGGACACCTGAGGGTCCGTAG
GTCCGTGGGTCAGGATGAGTACAGTTGGACCCAGGAGAGACCTCTCTTGGTGACCTATAGCCATGATGGGCGCGGAGAAC
CTTTAGCCAACCATGGCAGGAGGACCCCCGCTGGCGCCCAGAGGATCAGAGGGAGAAAAAAGACCAAAGACAGAGAAGCC
AGGAGCAGCAAGAAAAGCCGCGCTAGCGATCCAAACAGTAGGAAGGACAAAACAGGATATTCTGTGCCAGGATGGGGTCG
TGATAAAGGAGGGGTGGTTTGGAAGGAGAACGGAAGGGTGAAAAGAAACAACGGCCGTGCCGCAAAACTAAAACGCCTTT
CCCGTAACAGATGTCGCCGGCATCCCCTGTACGTAGATTTCAATGACGTAGGCTGGCACAAGTGGATCATTGCCCCCAGC
GGCTACGATGCCTTCTTCTGCCTGGGAGAGTGCCGCTTTCCCCTGGCTGACCACATGAACTCCTCCAGCCACGCCATGGT
ACAAACTCTGGTCAACTCTGTGAACAGAGCCGTTCCGCGGGCTTGCTGCGTCCCCACCTCCCTCAGCCCCATCGCCCTGC
TCTACCTGGACCCGCAAGACAGAGTCGTGCTGAAGAACTACCAGGACATGGTGGTGGAGGGATGTGGCTGCCGGTAG 
 
>XmaBMP2 (Southern platyfish; Acession number AGAJ01019336) 
ATGGTCGCCGTGGTCCGCTCTCTCATGGTACTGCTGCTCGCTCAGGTGTTGCTGGAAGGTGCTGCGGGACTCATCCCCGA
GGTCGGCCGGAGGAAGTACAGCGAATCTGGGAAGCAGAGCCCGGAGCGGTCGGAGAGCTTCCTCAACGAGTTCGAGCTTC
GGCTTCTCAACATGTTCGGGTTGGGGCGCAGACCCACCCCCAGCAAGCACGCCGTGGTGCCACAATACATGGTGGACCTT
TACCACATGCACTCTGCAAACGGAGACCACAGCACTAAACGACCCAAGAGCATGGGCAAGCACGCAGAGAGGGCCGCCAG
CAAGGCCAACACGATTAGAAGCTTTCACCATGAAGAATCAATGGAGGCACTGGCCAGCCTGAAAAGCAAAACAACCCAGC
AATTCTACTTCAACCTCACGTCTATCCCTAAAGAGGAGCTCATAACCTCTGCAGAGCTCCGCATTTACAGGGATCAGGTC
ATCGGAGCGGCACCTCCTAAGAACAGCAGCTCTACTAGTGGTGCTCTTGCTGGAGGCCTCCATCGTATCAACATCTACGA
GATCTTCAGAGTACCAATAGGCACAGAACCTCTGGTCCGTCTGCTAGACACCAGGCTGGTTCAGGACTCTTTGAGCCGCT
GGGAGAGTTTTGACGTGAGTCCTGCTGTATCTGAATGGACTTCGGGGAATGGCCCGAATCATGGCTTCATGGTGGAGGTG
CTTCATCCAGAGCAGACAGAGAAGGCTGCAGAGCATTCCCAGAGAAGAAACAGGCACGTCAGGGTGAGCCGGTCCCTGCA
CCAGGACCAGGACTCATGGCCTCAGGCTCGGCCCCTGCTGGTAACATATGGTCACGACGGTCGTGGGGACTCAGTACTCC
ATACACGGGGGAAAAGGCAGGCAGCAGTCCGGAAACAACGCAGGAAGCATCAGCAAAAGGCAAGCTGCAAAAGGCATACC
TTGTACGTAGATTTCAGCGACGTGCAATGGAACGAGTGGATAGTGGCACCCCCAGGCTACCATGCCTACTACTGCCATGG
GGAATGCCCCTTTCCATTACCAGACCACCTTAATGCAACTAATCATGCCATTGTGCAGACACTTGTCAACTCAGTAAACT
CAAACATCCCCAGAGCCTGTTGTGTGCCCACCGAACTCAGCCCCATTTCGTTGCTCTACTTGGACGAATATGAGAAGGTG
ATTCTGAAAAACTACCAGGATATGGTGGTGGAGGGCTGTGGCTGCAGATGA 
 
>XmaBMP4 (Southern platyfish; Acession number AGAJ01041398) 
ATGATTCCTGGTAATCGAATGCTGATGGTCATTTTATTATGCCAAGTCCTGCTGGGAGAGAGCAACCATGCCAGTCTGAT
ACCTGAAGAAGGGAAGAAGAAAGTGCCTGGCCTGCAGGGTCGTTCGGCTGCTCAGAGCCATGAACTGTTGCGGGACTTTG
AGGCCACGCTGCTGCACATGTTCGGCCTCAGGAGGCGGCCGCGGCCCAGTCGCTCCGTCACCGTGCCCCGCTACCTGTTG
GACCTCTATCGGCTGCAGTCGGGGGAGGCCGAAGAGGCCGGAGCGTACGACATCGACTTTGAGTATCCCGAGAGGTCGGC
CAGCCGGGCCAACACTGTGAGGGCCTTCCACCATGAAGAGCACATGGAGAGGATCCATGAGCTGGGTGATGGAGAATCCA
TGCCTCTCCGCTTCCTGTTCAACCTCAGCAGCATTCCAGAGGACGAGCTGCTTTCCTCTGCAGAGCTAAGACTCTACCGT
AGTCAGATTGATGAGGCCACCGCTGACGACCAGAGTCTGCACCGCATAAACATCTACGAGGTCCTGAAGCCCCCGCGGCC
CGGGCAGCTCATCACCCAGCTTCTGGACACACGCCTCGTTCGGCACAACGCGTCACGGTGGGAGTCCTTTGATGTCAGCC
CTGCCATCTTGCGCTGGAGTCGCGAGGGCCTCCCTAATTATGGTCTGGCCGTGGAGGTTCTGCACCTCAACCAGACCCCA
CACCACCAGGGCCGACACGTCCGCATCAGCCGCTCGGTGCACCAAGAGCCCGGGGAGGACTGGGAACAGTTACGCCCTCT
TTTGGTTACTTTTGGTCATGATGGCAAGGGTCACCCACTGACCCGGCGGACCAAGCGCAGCCCCAAACAACGGGGCCGCA
AAGGCAGGCGCAACTGCCGGCGCCATGCACTGTACGTAGACTTCAGTGATGTAAACTGGAATGACTGGATTGTGGCACCG
CCTGGCTATCAGGCATATTACTGCCACGGGGAGTGCCCCTTTCCCCTGGCAGATCATTTAAACTCCACCAACCATGCCAT
TGTTCAGACACTGGTGAACTCTGTGAATAACAACATTCCCAAGGCCTGCTGCGTACCAACAGAGCTCAGCGCCATCTCCA
TGCTCTACGTGGATGAACATGACAAGGTGGTCCTGAGAAACTACCAGGAAATGGTAGTGGAGGGCTGTGGCTGCCGCTAG 
 
>XmaBMP16 (Southern platyfish; Acession number AGAJ01016356) 
ATGCTCCCTGCTAACCTCCTGCTCCTCATGGTCTTGCTGCTACCTCAAGCCTCGTCTGGCCGCCAGGGTGGAGAATCCAG
CGAGACTGACAGTGGCAGGGTGCCCCCGACCCCTTCGTCCCCGTCGCCCGCCGCAGCGCTGCCCGATCCCGGTCTGGCTC
AGACCATCCAGTCTCTCCTCCTGAGCCGGCTGGGCCTGCAGTCTCAGCCGAACCCCAGGCCCGACGTGCCGGTGCCGCAG
TACCTCCTCGACCTTTATCGCTTCCACCAGCAGCAGTACCATCTGCTGGAAGACCCGACGTTCAGCTTCCCCAGCCACCA
CATTCAGCAGGCCAACACTATTCGCAGCTTTCACCACAGTGATTCCTCTGGAGACAACACCAAAATAAGAGATCAGACAA
GAGTGCACATTTCCTTCAACATCTCCTCCATACCTCAAGATGAAACGGTTCTCTCTGCTGAGCTTCGCCTGCTCCGCAGC
CAGGCAGTGTCCCTGGGCCCCGGGCCTCACAGATTAAACCTGTACCTCTCTAAACACTATGAGGATCCTGAGCCCACGTT
GCTTGAGACAAGACTACTCACCAGTGGCCTCCATGGCATTAAAGCCGGTAGTTTCTGGGAGGCATTTAGCCTAAATGCGG
ACCTCCTCCGTAAAGCCCATGGTGGGACTGGCAGCTTGGGCTTTCTCCTGGAGGTCAGACCTGAAAACAGCACCACCTCA
CCTGACCAGAGCAACTCTTCTGCTGCAGGTGATAATCAGTCAGAGCAACATCAGGAGAGACACCTGAGGGTGTCCAGGTC
GGTGGGACAGGACGATCACAGCTGGGCCCAGGAGAGACCCCTCCTGGTGACTTACAGTCATGACGGCCATGGAGAGCCTT



TAGTCAAACACGGCAGGAGAACATCTGGTAACAGCAAGTGGATTAAGGCTAGAAAAGGGTCAAACATGAAGACCAAGAGA
AGCGGCAAAGGCCACAATAGAGACCAAGGCTGGGGGAAGACCCGAAAAATGGGTTACTCCATGAAGAGCTGGGGGGACGA
CAAAGGGGAGGTAAGCTGGCGTGATCGTGGAAGAGTGAAAAGAAACGGCAGTCCCGCTAAGCTGAAGCGGCTTTCCCGTG
GCAGGTGCCGGCGTCATCCTCTACATGTAGATTTCAGAGATGTGGGCTGGCACAAATGGATCATCGCGCCGAGCGGCTAT
GACGCCTTCTTCTGCCTGGGAGAGTGCCGTTACCCTCTGGCCGACCACATGAACGCCTCCAGCCATGCCGTGGTCCAAAC
CATGGTAAACTCTGTGAACGGAGCAGTGCCCCGGGCCTGTTGCGTCCCGACCTCCCTCAGCCCCATTGCCCTGCTTTACC
TGGACAATCACGACAGAGTCGTGTTAAAGAATTACCAGGACATGGTGGTGGAAAGCTGCGGCTGCTGGTAG 
 
>LchBMP2 (Coelacanth; Accession number JH126648.1) 
ATGGTTGCCGGAGTCCGCTCTCTCATGGTTCTGCTGCTCTGCCAGGTCCTTCTTGGAGGTTCGGCCGGGCTCATCCCGGA
GGTGGGCCGGCGCAAGTTCACCGAGTCTGGCCGCTCCAGCCCCCAGCAAAGCGAAGAGATCCTCAACGAGTTTGAGCTCC
GGCTGCTCAACATGTTCGGACTGAAGCGGCGGCCGAACCCTGGCAAGAGCGCCGTGATCCCGCAGTACATGCGGGACCTG
TACCGCCTGTATTCCCGGAGTGGTGAGGACAGTCTGGACCAGCACGGATCATCCCTAAATCCACAGCTGGAAAGATCTGC
TAGTCGGGCCAACACTATCAGGAGTTTCCACCATGAAGAATCTTTGGAGGAACTACCAGAAACTGGTACAAAAACAGCAC
GGCATTTCTTCTTTAATTTATCTTCCATCCCTGGGGAGGAAATGCCTGCCTCAGCTGAACTACGGATTTTTCGTGAAGAG
GTCCAACCAACCTTGGCAAATAATTCCAGTGGCCACCACCGAATTAATATTTATGAAATTATAATGCCAGCCTCATCCAC
ACTGAGGGATCCCATTACAAGACTGCTAGACACCAGATTGGTGCACCAAAGCCAGAGCAAATGGGAGAGTTTTGATGTGA
CCTCTGCTGTCATGAGGTGGCTAATGTACCAGGAACCCAATCATGGATTTGTGGTAGAAGTGGTCCACGTGGACAAAGAG
GAAAGTGCCTCCAAAAGACATGTTAGGATTAGCAGGTCTTTGCATGAAGATGAAGAAAGTTGGCCTCAGATGAGGCCATT
ATTAGTAACTTTCAACCACGATGGTAAGGGACACCCTCTCCATAAAAGGGAGAAGCGCCAGGCAAGACCGAAACACAGGA
GACGGCTGAAATCGAGCTGTAGGAGGCATGCTTTGTATGTGGACTTCAGTGATGTAGGGTGGAATGACTGGATAGTTGCT
CCTCCAGGGTATAATGCCTATTATTGCCATGGGGAATGCCCATTTCCACTAACGGATCACCTGAACTCAACCAACCATGC
CATTGTTCAGACTTTGGTCAATTCTGTCAATTCAAATATTCCTAAAGCCTGCTGTGTGCCCACAGAACTCAGTCCCATCT
CCATGCTCTATCTTGATGAGTATGACAAGGTTGTATTAAGGAATTATCAAGATATGGTTGTGGAGGGTTGTGGTTGTCGC
TGA 
 
>LchBMP4 (Coelacanth; Accession number JH126564.1) 
ATGATTCCTGGTAACCGAATGCTGATGATAATTTTATTATGCCAAGTCCTATTAGGGGGTAATACCCATACTAGTTTAAT
ACCTGAGAAGGGGAGAAAAAAAGTTTCAGAGATTCAGGGCCAGGCAGGAGGACGTCGCTCTGGGCAAAGCCATGAACTCT
TGCGGGAATTTGAGGCAAGTTTGCTGCAGATGTTCGGATTGCAGAGACGGCCCCAGCCCAGTAAATCGGTCGTCGTCCCC
CGTTACATGCTGGATCTGTACCGATTCCAGTCCGGGGATGAAAACGTAAAGGATATCAACTTTAAATACCCCGAGAGATC
CACGAGCCGGGCCAACACAGTCAGGAGCTTCCATCACGAAGAACGCTTGGAAAAGGATTCGGCCAACAGCGACGACTCCT
TAAGCCACTTTATATTTAACATCAGCAGTCTTCCTGAAAACGAAGTGTTTTCCTCTGCAGAGCTGAGACTTTATAGGGAA
CAGATAGAACAAGGTCCCAGTTGGGAAGAACATTTTCACAGAATCAACATTTATGAGGTCATGAGACCACCTAGCAGAAA
TGGACAACTTATTACCAGACTACTGGACACTAGGCTGGTGCATCAGAATGCCACACAATGGGAAAGTTTTGATGTCAGTC
CAGCTGTTGTGAGATGGATCAGGGACAAACAACCATATCGTGGGTTTGCTGTTGAGGTCATCCACCTTAACCAAACAAAA
ACCCATCAGGGGAAACATGTCAGGATTAGCCGATCTTTACCTCAAGGGGATACAGATTGGTCCCAGTTGAGACCACTTTT
GGTCACTTTTACTCATGATGGCAAAGGACATGCACTGACCAGGAGGGTGAAAAGGAGCGCTAAACATCAAAGATCCAGGA
AGAAAAACAAAAACTGTAGGAGACATGCTCTTTATGTGGATTTTAGCGATGTGGGCTGGAATGACTGGATTGTGGCACCA
CCTGGTTACGACGCATATTACTGCCATGGGGACTGCCCTTTCCCCTTGGCTGATCATCTGAACTCTACCAACCATGCTGT
CGTTCAAACCTTGGTCAACTCAGTCAACTCCAATATACCCAAAGCTTGCTGTGTGCCCACTGAGCTCAGCGAAATCTCAA
TGCTTTACGTAGACGAACATGACAAGGTTGTCCTCAAAAACTATAAGGATATGGTAGTACAAGGGTGTGGATGCCGTTGA 
 
>LchBMP16 (Coelacanth; Accession number ENSLACT00000009133) 
ATGGTCCCTGCTAACCTGTTATTCCTGATGCTTCTCTTGCCACCCTATACCCTTTTGGGTTCTGAGGACATTTTGCACCA
GCAAGAAGTTCTGCCCAGCTCCCACCCTCCTGTCAAGAAGACCACCAACCGCACCCTTGACCTCAATGTGATCCGGTCTG
TTCAGACCCTCCTGCTGACCCGCTTGGGGTTCCGGAGCTGCCCCCAGCCAAAACCAGGCCTCCTTATCCCTCAGTATATG
TGGGACCTGTACCGGTACCATTCTGGAGACCTTCCCGCAATCCAAGACTCAGGATTCCAGATCCCAGAAGAACACACAGG
GAAAGCAAACACCATCAGGGCCTTTCATCATCTTGAAGGACCAGAGAATGTTGGTGAGCCACAGGAAGACCAGATTTTTA
ATTTTCAGTTCAATATTTCCTCTATTCCCGGGGATGAGAAGGTGACTTCAGCCGAACTCCGTTTGCACAAAGAGAAGCCC
AAAAGCTATGGAAATTCCCTGCTACAAAGGGTTAACCTCTACCATATCACAGATCTCCAATCCAGGAGACGCCAACTTCT
AGAGACCAGGGTGTTGACTCCTAACTGGGCCCAGTGGGAGAGTTTTGATGTTACTCCTGCTGTGCTCATGTGGCTTCAAG
ATAGCATGGCTAATATGGAGTTTATGATTGAGGTGGTCCATCAAAATGGAACCCAAGTAGATTGGAACCAGAGTGGATAT
CTGAGGGTGAGGAGGTCACTTGGTGAAGGTGAGGAAACCTGGGTTCATCAGAGGCCATTATTAGTCACCTATAGTCATGA
CGGTCGTGGCCAGCCTCTGGCACGAAGGACCAAAATTAAAAGGAATGGGAAGATGCAGAAGTCAAAGAAGCGAGCAAAGC
CTAGATGCAAGAGGCATCCATTATTTGTTGACTTCAAAGATGTTGGGTGGAACAAATGGATTGTTGCCCCAAGTGGTTAT
CGTGCCTTTTACTGCCATGGTGAATGTCGTTTTCCCTTAGTGGATCACATGAACTCTTCCAGCCATGCCATGGTGCAGAC
ATTGGTAAACTCAGTAAATTCTAAAGTGCCCAGGGCATGCTGTGTGCCCACGGACCTAAGCCCAATCGCCATGCTCTATC
TGGACCAACATGAGAGGGTGGTCCTCAAGAACTACAATGACATGGTAGTGGAAGGCTGTGGCTGCCGATGA 
 
>AmexBMP2 (Axolotl; Accession number EU339232) 
ATGGTGGCCGGGATGCGCTCGTGTCTGGTGCTGCTCCTGTACCAAGTGCTGCTGGGCGGCTCGGTGGGGCTCATCCCGGA
GGTGGGCCGGCGCCGCTTCGCCGAGTCGAGCCGGGGCCCTGCCAGCGCGGGCCCCCAGCAGCAGCAGCAGCAGCACTCCG
AGGACGTGCTGCGCGAGTTCGAGCTCCGCCTGCTGCACATGTTCGGCCTGAAGCGGCGGCCCAGCCCGAGCGCCGGCGCC



CCCATCCCGCCCTACATGCGCGACCTGTACCAGGGCCAGGGCCTGGACCTCCGGCAGGAGCGCTCCGCCAGCCGCGCCAA
CACCGTCCGCAGCTTCCACCATGAAGAAGTTTTGGAAGGCCTGCCTGAAGCAAGCGGAAAACTGCTGCAGCGTTTCTTCT
TCAACTTGACTTCTATCCCTAACGAGGAGTTTATCACCTCGGCTGAACTCCGGATTTTTCGAGAACTGGTCACGGAGACC
TCTGGCGGGAACAGCAGCACGCACCGCATTAATATTTATGAAATCCTCAAGCCCCCCGCCGCGGGGCCCCAGGAGCTGGT
CACGCGGCTGCTGGACACCCGGCTGGTGCAGCCCAACGCCAGCAGCTGGGAGAGCTTCGACGTGACCCCGGCCGTGCTGC
GGTGGCAGGTGCACGGGCAGCCCAACCACGGCTTCGTGGTGGAGGTGGCCCACCTAGACAGTGAGCGCGGCCTGGCCCAG
CGGCACGTCCGCCTCCGCCGCTCCCCGCAGCAGGACGCGCACAGCTGGGCCCAGCTCCGGCCCCTCTTAGTAACGTTTGG
CCACGACGGCAAGGGCCACCCGCTGCACCGGCGCGAAAAGCGCCAGGCGCGCCAGCGGCAGCGCAAGCGCCTCAAGTCCA
ACTGCCGGAGGCACCCCCTCTACGTGGACTTCAGCGACGTGGGCTGGAATGACTGGATCGTGGCGCCCCCGGGATACCAC
GCCTTCTATTGCCACGGGGACTGCCCCTTCCCTCTGGCGGACCACATGAACTCCACGAACCATGCCATCGTGCAGACTTT
GGTCAACTCTGTGAATGCCAACATCCCCAAGGCTTGCTGCGTGCCCACCGAGCTGAGCGCCATCTCCATGCTCTACCTGG
ACGAGAACGAAAAGGTGGTGCTCAAGAATTACCAGGACATGGTCGTGGAGGGTTGTGGGTGTCATTAG 
 
>EcoBMP4 (Common coqui; Accession number AY525159) 
ATGATTCCTGGTAATCGAATGCTGATGGTCATTTTATTATGCCAAGTCCTGCTAGGAGGTACTAGCCATGCTAGTCTGAT
CCCTGAGACCGGAAAGAAGAAAGTGGCTGAGATTCAGGGCCAGGCGGGTGGAAGGAGGTCTGCTCAGAGCCATGAGCTCT
TGCGGGACTTTGAGACAACGCTGCTGCAGATGTTTGGCCTCCGCAAGCGGCCGCAACCCAGTAAGGAAGTGGTGGTGCCT
GCGTATATGCGGGACTTGTACCGACTACAGTCAGCAGAGGAAGAGGATGAGTTTCAGGAGATCAACTTGGAATATCCTGA
GAGACCTACAAGCCGTGCCAATACCGTGAGGAGCTTCCACCATGAAGAATATTTGGAGAACATACCGGGCACAGCTGAAA
ACGCCGGCATCCGCTTTTACTTCAATCTCAGCAGCATTCCTGAGAATGAGGTGATTTCTTCAGCTGAGCTAAGACTTTAT
AGAGAACAAATTGAACATGGCCCAGCATGGGAAGAAGGCTTTCATAGAATAAATATATATGAAGTTATGAAGACTCTGAC
AGCAAATGGACAGATGATTACTAGGCTACTGGACACCAGACTAATCCATCACAATGTGACTCGGTGGGAAAGTTTTGATG
TAAGTCCAGCAATTATGAGGTGGACCCAAGTCAAGGGAATTAACCATGGGCTTGCTGTTGAGGTCATTCATCTCAACCAG
ACTAAAACTTATCAGGGGAAGCATGTCAGGATTAGCCGATCGTTATTACCTCAAGATAATGCAGACTGGTCACAGATGAG
GCCACTTCTAATTACATTTAGCCATGATGGCAGGGGACATGCACTGACCAGGAGGTCCAAAAGAAGTCCTAAACCGCAGA
GAGCCCGTAAAAAGAACAAAAATTGCCGGAGGCATTCTCTGTATGTGGATTTCAGCGATGTAGGCTGGAATGATTGGATT
GTGGCACCACCTGGATATCAGGCTTTTTACTGCCACGGTGATTGCCCGTTTCCCCTGGCTGACCACCTAAACTCAACCAA
CCATGCCATTGTACAGACTCTGGTTAACTCCGTAAATTCAAGCATTCCCAAAGCATGCTGTGTTCCCACAGAACTGAGTG
CTATTTCCATGCTCTATTTGGACGAGTATGACAAAGTAGTCCTTAAAAACTATCAGGAGATGGTAGTCGAGGCATGTGGC
TGCGCTAA 
 
>XtrBMP2 (Western clawed frog; Accession number NM_001015963 and AC150281) 
ATGGTAGCTGGGATCCACTCTCTGCTCCTGCTGCTGTTTTACCAGATTTTGCTGAGTGGCTGCACCGGACTTATACCAGA
GGAAGGCAAGCGGAAGTACACGGAATCTGGTCGCTCGTCTCCGCAGCACTCCCAGAGTGTACTCAACCAGTTCGAGCTCC
GGCTGCTCAATATGTTTGGCTTAAAGAGGCGTCCAACGCCTGGCAAAAACATTGTGATCCCACCCTACATGCTGGACTTG
TACCACCTGCATTCAGGTCAGCTGGCTGCTGATCAAGACAGTTCCCCCATGGACTACCAGATAGAGCGTGCAGCTAGCCG
AGCAAACACCGTTAGGAGCTTTCACCATGAAGAATCCATGGAAGAAATTCCCGAGTCTGGCGAGAAAACAATCCAACGAT
TCTTCTTCAACCTTTCTTCAGTTCCGAACGAGGAGCTGGTCACTTCTGCCGAGCTACGGATTTTTCGAGAGGGGGTCCAG
GAGCCATTTGAGGGTGACAGCAGCAAACTTCATCGGATTAATATTTATGATATTGTCAAGCCAGCAGCGGCTGCCTCCCG
GGGCCCCGTTGTAAGACTATTGGACACCAGACTGATACATCATAACGAAAGCAAATGGGAAAGTTTTGATGTGACACCGG
CAATTACACGGTGGATTGCACATAAACAGCCGAACCATGGGTTTGTTGTTGAAGTGACTCACTTGGACAATGACAAAAAT
GTGCCGAAGAAGCATGTGAGGATTAGCAGGTCTTTAGTCCCAGATAAAGATAGCTGGCCTCGGATACGGCCGTTGTTGGT
GACTTTTAGCCACGACGGCAAAGGACATGCGCTTCACAAAAGAGAAAAGCGCCAAGCAAGGCACAAACAACGGAAACGCC
TTAAATCGAGCTGCAGGAGGCATCCGTTGTATGTCGATTTCAGCGACGTTGGTTGGAATGACTGGATTGTTGCCCCACCG
GGGTATCATGCCTTTTACTGCCACGGGGAATGCCCTTTCCCACTGGCAGACCATTTAAACTCTACAAACCACGCTATCGT
GCAGACTTTGGTGAATAACGTCAACCCAAACATCCCCAAAGCTTGCTGTGTACCCACAGAACTCAGCGCCATCTCCATGC
TCTACCTGGACGAGAACGAAAAAGTAGTATTAAAAAATTATCAGGACATGGTGGTGGAGGGGTGCGGCTGCCGTTAG 
 
>XtrBMP4 (Western clawed frog; Accession number NM_001017034 and AJ315161) 
ATGATTCCTGGTAACCGAATGCTGATGGTCATTTTATTATGCCAAGTCCTGCTAGGAGGCACTAACCATGCCAGCCTGAT
ACCTGAGACGGGCAAGAAGAAAGTAGTGGCCGAGATTCAGGGAGGTAGAAGGTCCGCTCAGAGCAATGAGCTCTTGCGGG
ATTTCGAGGTGACGCTGCTGCAGATGTTCGGCCTCCGCAAGCGGCCGCAGCCCAGTAAGGATGTGGTGGTGCCCGCGTAT
ATGCGGGACCTGTACAGGCTTCAGTCAGCGGAGGAGGAGGATGAACTACACGATATCAGCATGGAGTACCCGGAGAGACC
GACCAGCCGGGCTAACACCGTGAGGAGCTTCCATCATGAGGAGCATTTGGAGAATCTACCAAGCACAGCAGAAAATGGAA
ATTTCCGTTTTGTGTTCAACCTCAGCAGCATTCCAGAGAATGAGGTGATTTCTTCAGCAGAACTAAGACTCTATAGAGAA
CAAATAGACCATGGTCCAGCGTGGGAAGAGGGTTTCCACCGGATAAATATATATGAAGTTATGAAACCAATAACAGCAAG
TGGACACATGATAAGTAGGCTGCTGGACACACGGCTAATCCACCACAATGTGACACAGTGGGAAAGTTTTGATGTAAGCC
CTGCAATTATAAGGTGGACCCGGGATAAACAGATAAACCATGGGCTTGCCATTGAGGTTGTTCACCTCAACCAAACAAAA
ACTTATCAGGGGAAGCATGTAAGGATAAGTCGATCATTATTACCTCAAGAGGATGCAGACTGGTCACAGATGAGACCGCT
TTTAATTACATTCAGCCATGATGGCAGGGGACATGCACTGACCAGGAGGTCAAAAAGAAGTCCAAAACAGCAAAGACCCC
GTAAAAAAAATAAACATTGCCGGAGGCATTCTCTTTATGTGGATTTCAGCGATGTTGGCTGGAATGACTGGATTGTGGCA
CCTCCTGGATACCAGGCTTTTTACTGCCATGGAGATTGTCCATTTCCCTTGGCTGATCACCTAAACTCAACTAACCATGC
TATTGTACAAACTCTGGTAAACTCTGTTAACTCAAGCATCCCAAAAGCGTGTTGCGTCCCCACAGATCTGAGTGCTATCT
CCATGCTTTATTTGGATGAATATGACAAAGTCGTCCTTAAAAACTATCAGGAGATGGTGGTGGAAGGGTGTGGGTGCCGT



TAA 
 
>AcaBMP2 (Green anole; Accession numbers XM_003215309 , EU402671, FG668269, FG668317, 
FG670828, FG670684 and AAWZ02005417) 
ATGACCATGGTTGCCAGGACCTGCTCTCTACTAGCACTGCTGCTTTCTCACATATTGCTTGGTGGTTCGGCCAGTCTCAT
CCCAGAGGTGGGGGACCGGCGCAGGTTCAGTAGCGATTTGGGTCAGGCTGCCCCCCTGCAGCTCTCGGAAGGGATCCTGC
GTGAATTTGAACTTCGTCTGCTCAACATGTTTGGGCTCCAGCGACGGCCGACCCCAAGCAAGAATGCCATAATTCCTCCT
TATATGTTGGAGCTCTACCACCTGCACACGAGTCAGAAGCCAGCTACCATGGACTATAATCTGGAGAGAGCTACCAGCAG
GGCCAATACAGTTAGGAGCTTCCACCATGAGGAATCACTGGAAGAGCTTCCTGAAAGAAATGGGAAAACATCCCGGCGTT
TCTTCTTTGACTTAGCATCCATTCCAAGTGGGGAGTTTATCACTTCAGCTGAGCTCCAGATTTTTCGGGAGCAGGTCCAA
GATACCTTTGGTAGCAACAGCAGCTCTCACCATCGTATTAATATTTATGAAATAATAAAGCCAGAGGGAGAGGCTTCTAA
GGACCCTGTCACAAGACTTTTGGACACCCGATTAGTGCATCACAATGCCAGCAAATGGGAAACCTTTGATGTAACACCAG
CGCTAAGGAGATGGGTTGCGCATGGACAACCCAATCATGGTTTTGTGGTTGAGGTGTTGCATTTGGACAAGAAGAACAAT
GTCTCCAAGAGGCATGTCAGGATCAGCAGGTCATTGCATCAGGACGATGGGAGCTGGTCTCAGCTCAGGCCGCTACTAGT
AACCTTTGGACATGATGGGAAGGGCCACCCTCTCCATAGGCGAGAGAAACGCCAGGCAAAATATAAAGAACGCAAACGCC
ATAAATCCCATTGCAAAAGGCATCCTTTATACGTAGACTTCAATGATGTAGGGTGGAATGACTGGATTGTGGCCCCACCG
GGCTATAGTGCCTACCACTGCCGTGGAGATTGTCCCTTTCCATTGGCAGATCACCTCAACTCCACAAATCATGCCATTGT
TCAGACTCTGGTCAATTCAGTGAATTCCAAAATCCCCAAAGCTTGTTGTGTGCCGACGGAACTGAGTCCTATCTCCATGC
TCTACCTTGATGAAAATGAAAAGGTTGTACTCAAGAACTATCAAGACATGGTTGTGGAGGGCTGTGGTTGCCGCTGA 
 
>AcaBMP4 (Green anole; Accession numbers GL343794.1) 
ATGAAGCAGCCTAGAATTCCCTTGCTGTCCCATGTTGTAATGCCGGCGCTGTTTTTCCTTTCCTCCCGCTTCCCAGAGCA
CCTGGAGCAAGTGCCGGGTTCGGATCCCCGCCTGGGTCGCTTCCGCTTCTTCTTCAACCTGAGCAGCGTGCCGGCGGTTG
AGGCCATCTCTACCGCAGAGCTACGTCTCTTTCGTGAGCGGATCCCCGATGCTGCGGAGGACGACGAGGGTGACCTCCAC
CGGATCAACATTTACGAGGTGATGAAGCCGTGGCGGGACGGGGAGGACCCGGTCACCCGGCTGCTGGACACTCGCCTGGT
GCGCCACAACGTGAGCGGCTGGGAGAGCTTCGACGTCAGCCCAGCGGTGTCGCGATGGACGGCGGGCGGTCAGCCCAACC
ACGGCTTGGCGGTGGAAGCCCTCCACCTCCACCCCAAGCAGACTCACCAGGGCCGGCACGTCCGGATGAGCCGCTCTTTA
CCTCAAGGCGGGGGGCGCCTAGAGGACGGCGCTTGGGCCCACCTCCGTCCACTTCTGGTGACTTTTGGCCACGACGGTCC
CAGTGGCTCGGCCCTGACGCGGCGCCGGAGGGCCAAGCGGAGCCCCAAAGGACCCGGAGGCTCCGGCGGGCGGGCACAAC
GCAAGGGCAAGAAGAACTGCCGGCGCCATGCCCTCTATGTGGACTTCAGTGACGTGGGCTGGAACGATTGGATTGTGGCT
CCGCCGGGCTACCAAGCCTTCTACTGCCACGGCGACTGCCCCTTCCCCTTGGCCGACCACCTCAACTCCACCAACCACGC
CATCGTCCAGACGCTGGTCAACTCCGTCAACGGCAGCATCCCCAAGGCGTGCTGCGTGCCCACCGAGCTGAGCGCCATCT
CCATGCTCTATTTGGACGAGTACGACAAGGTGGTCCTCAAGAACTACCAGGAGATGGTGGTCGAAGGATGCGGGTGCCGT
TGA 
 
>AcaBMP16 (Green anole; Accession numbers GAFZ01245723.1) 
ATGGTGTCTGGTAACTTGGCTGTTCTGTCGATGCTTTTTGTGTCACTTGCCTTCTGGAGATTTGAAGCCCCCCAGGGAGC
ATCACCTGGAACCGACAAACATGACCCTAGAGAACTGCCAATCCAGGCCCTCCACACTATCCTGTTAAGACGCCTAGGCT
TGCAAAGGCGGCCGGAACCAAAACCAGGCCACGTGGTCCCCCAGTACCTGCTGGATTTGTACCAATTTGCCTTAGGAAGG
GTTCCTCCCTCCTTGCAGGGAACGGATCTACCTTTCTTGGAGGAACAGGCGGGAAGAGCCAACACTGTGCGCACATTTCA
TCATGTCGAGGATCCAGATTACTTTCCTGACCTTGTAGGAAATGAATTTTACTTCTTGTTCAACCTCACCTTGCTGCCTG
CAGAGGAGGAGCTGACTGCCCTTGAGTTGCGCCTCTACCACAGAGAGAGAGAAAGCAAGGGTTTTCACATCAACGTCTAC
CACACAATGGATCCCCCACTCATTTCCAGAAACAAGAGCAGACTCCTGGCCCGCAAATTCTTGGCTCCAAACCAGTCCAA
GTGGGAAAGCTTTGATGTGACTCCTGCCTATAAGACAGCCAAGAACCAGAAGCTTCATCTTGGGTTTCTTGTTGAGGTGG
AGCACCCAAACAATAGCTATAACCTTCAAGAGCACCACACATCCGCTCGTGCAAGACGGTCTCTTGGAGAGGAGGCAGCT
CAGTGGGCTCTGGAGAGGCCTTTACTAGTTACTTATAGCCACGACCAAAGAGGGCAACCCCTGACACGTGGAAAAAGACA
CAACAGAAGTCAGTCAAATGCACTAACCCAGAAAGGAGGCAGAAAACCTACAAAAGGTGCGGTCTCCAAGAACAAACTCA
AGAGCCTAAAGGCAAAGACCAAAATCAGTACCAAGTGCAAAAGGCACCGCTTGTTTGTAGATTTCAAAGAGGTTGGTTGG
AACGATTGGATAGTTGCCCCCAGTGGCTACCACGCATTCTACTGCTCTGGGGAATGTCAGTTCCCACTGGCTGACCATAT
GAATTCCTCCAGTCATGCTGTGGTGCAGACAATGTTGAATTCTGTGAACTCCAAAGTGCCTAAGCCATCTTGTGTTCCTA
CAGACCTCAGTCCCATAGCTATGCTCTATCTGGATCAACATGACATGGTGGTCCTTAAAACCTATCAGGATATGGTGGTG
CAGGGCTGTGGGTGCCGGTAA 
 
>GgaBMP2 (Chicken; Accession numbers NM_204358, X75914, BU137064, BU114214, 
BU444424, AL585496 and AADN02041168 
ATGGTTGCCGCCACCCGCTCCCTCCTGGCGCTGCTGCTCTGCCGGGTGCTGCTGGGCGGCGCGGCCGGCCTCATGCCGGA
GGTGGGACGGCGGCGCTTCAGCGAACCGGGCCGCGCCGCCTCGGCCGCGCAGCGCCCCGAGGACCTCCTGGGCGAGTTCG
AGCTGCGCCTGCTCCACATGTTCGGGCTGAAGCGGCGGCCGAGCCCCGGCAAGGACGTCGTCATCCCCCCCTACATGTTG
GACCTCTATCGCCTGCACGCCGGCCAGCAGCTGGGCTACCCGCTGGAGAGGGCCGCCAGCCGCGCCAACACCGTGCGCAG
CTTCCACCACGAAGAAGTTTTGGAAGAACTGCCAGAAACAAGTGGGAAAACAGCACGACGTTTCTTCTTTAATTTAACTT
CCATCCCTAATGAGGAGTCTGTCACCTCAGCTGAACTCCAGATTTTTCGGGAGCAGGTGCACGAAGCCTTTGAGAGCAAC
AGCAGCTACCATCACCGTATTAATATTTATGAAATTATGAAGCCAGCCACAGCCACCTCCAAGGACCCTGTCACGAGACT
TTTGGACACCAGGTTGGTGCATCATAATGCAAGTAAATGGGAAAGTTTTGATGTAACGCCAGCTGTTTTGAGGTGGATTG
CACACGGACAACCTAACCATGGGTTTGTGGTGGAGGTGGTTCACTTGGACAAAGAGAACAGTGCCTCCAAGAGGCACGTT



AGGATTAGCAGGTCTTTACATCAGGATGAAGATAGCTGGTCTCAGCTCAGGCCGTTGTTAGTGACGTTTGGGCATGATGG
CAAGGGACACCCGCTCCACAAAAGAGAAAAGCGTCAAGCGAAACACAAACAGCGTAAGCGCCACAAATACAGTTGCAAAA
GGCATCCGTTGTATGTGGACTTCAATGACGTGGGGTGGAATGACTGGATTGTTGCCCCGCCGGGGTACAGTGCCTTTTAC
TGCCATGGGGAATGTCCTTTTCCGCTGGCAGATCACCTAAACTCAACAAACCATGCCATTGTTCAGACTTTGGTCAATTC
GGTGAATTCCAAAATCCCCAAGGCTTGCTGTGTGCCGACAGAACTGAGTGCTATCTCAATGCTCTACCTTGACGAGAACG
AAAAGGTCGTACTAAAGAACTATCAAGATATGGTTGTGGAGGGCTGCGGGTGCCGCTGA 
 
>GgaBMP4 (Chicken; Accession numbers NM_205237, AC172371, BM426811, BU473912, 
BU244511, BU473786, BU268076, BU355305, BU217696, BU256447, BX259520, BU473508 and 
BU227272) 
ATGATTCCTGGTAACCGAATGCTGATGGTCATCCTACTATGCCAAGTCCTGCTGGGAGGTACCAACCATGCTAGCCTGAT
CCCCGAGACCGGCAGGAAGAAAGTCGCAGAGCTTCAGGGACAAGCCGGATCCGGACGCCGCTCTGCCCAAAGCCATGAAC
TCTTGCGGGGTTTCGAAACGACTCTGCTGCAGATGTTTGGGCTGCGAAGGCGGCCCCAGCCCAGCAAATCAGCCGTCATC
CCCAGTTACATGCTGGATCTCTACCGGCTCCAGTCCGGAGAAGAGGAGGAGAGCCTCCAGGAGATCAGCCTGCAGTACCC
GGAGCGATCGACCAGCCGGGCCAACACCGTGAGGAGCTTCCACCATGAAGAGCACCTGGAGAGCGTGCCGGGTCCCAGCG
AAGTGCCGCGGATCCGCTTCGTCTTCAACCTCAGCAGCGTGCCGGACAACGAGGTGATCTCGTCGGCGGAGCTGCGGCTG
TACCGGGAGCAGGTGGAGGAGCCGAGCGCGGCGTGGGAGAGGGGCTTCCACCGGATAAACATTTACGAAGTGATGAAGCC
GCTGTCGGAGCGCTCGCAGGCCATTACGCGCCTGTTGGACACGCGGTTGGTGCACCACAACGTGACGCGCTGGGAGACCT
TTGATGTGAGCCCAGCCGTGATCCGGTGGACCAAGGACAAGCAGCCCAACCACGGGCTGGTGATCGAGGTGACCCACCTC
CACCAGGCACAGACTCATCAGGGCAAACACGTCAGGATTAGCCGATCTTTACCTCAGGGGTACGGCGGGGACTGGGCGCA
GCTCAGGCCGCTCCTGGTCACCTTCGGGCACGACGGGCGAGGCCACGCGCTGACCCGCAGGGCCCGCCGCAGCCCCAAGC
ACCAGCGTTCCCGCAAGAACAAAAAAAACTGCCGCCGCCACGCTCTCTATGTGGATTTCAGCGACGTGGGTTGGAACGAT
TGGATCGTGGCCCCCCCGGGCTACCAGGCGTTTTACTGCCACGGGGACTGCCCCTTCCCTCTGGCCGACCACCTCAACTC
CACCAACCACGCCATCGTGCAGACGTTGGTCAACTCCGTCAACTCCAGCATCCCCAAGGCCTGCTGCGTGCCCACGGAGC
TGAGCGCCATCTCCATGCTCTACCTGGATGAGTATGACAAGGTGGTGCTGAAAAACTACCAGGAGATGGTGGTGGAGGGG
TGCGGGTGCCGCTGA 
 
>CpbBMP2 (Painted turtle; Accession number	  AHGY01038458) 
ATGGTGGCCGCCATCCGCTCCCTGCTAGCGCTGCTGCTGTACCAGGTGCTGCTGGGCGGCTCGGCCGGGCTCATCCCGGA
GGTGGGCCGGCGGCGCTTCAGCGACTCGGGCCGCGCCGCCCCGCAGGAGCTGCTGAGCGAGTTCGAGCTGCGTCTGCTCA
ACATGTTCGGGCTGAAGCGGCGGCCGAGCCCCAGCAAGAACGCCGTCATCCCGCCCTACATGCTGGACCTCTACCGCCTG
CAGGCCGGCCAGCAGCTGGGCCACTCCGCCCCGGGCTACCCGCTGGAGAGAGCCGCCAGCCGCGCCAACACGGTCCGGAG
CTTCCACCACGAAGAAGCTTGGGAAGAGCTCCCAGAAGCAAGTGGGAAAACAGCACGGCGCTTCTTCTTTAATTTAACTT
CCATCCCTAACGAGGAGTTTCTCACCTCGGCTGAACTTCAGATTTTTCGGGAGCAGGTGCAGGAAACCTTTGAGAACAAT
AGCAGCTACCATCACCGTATTAATATTTATGAAATTATAAAGCCAGCCACAGCCACTTCTAAGGACCCTGCCGCAAGACT
TTTGGACACCAGGTTGGTGCATCAGAATGCAAGTAAATGGGAAAGCTTTGATGTAACACCAGCTGTAATGAGGTGGATTG
CACATAGACAGCCTAATCATGGGTTTATAGTAGAGGTGGTTCACTTGGACAATGAGAGCAGTGTTTCGAAGAGGCACGTT
AGGATTAGCAGGTCTTTGCATCAGGATGAAGATAGCTGGTCTCAGCTCCGGCCGTTGTTAGTAACTTTTGGCCATGATGG
CAAGGGACACTCTCTCCATAAAAGAGAGAAACGCCAAGCAAAACACAAACAGCGCAAACGCCACAAATCCAGTTGCAAAA
GACATCCTTTATATGTGGACTTCAATGACGTGGGGTGGAATGACTGGATTGTTGCCCCACCAGGATATGGTGCCTTTTAC
TGCCATGGGGAATGCCCTTTTCCATTGGCAGATCACCTAAACACAACAAACCATGCCATTGTTCAGACTTTGGTCAATTC
CGTGAATTCCAAAATCCCTAAGGCTTGCTGTGTTCCGACAGAACTGAGCGCTATTTCCATGCTCTACCTTGACGAGAACG
AAAAAGTTGTATTAAAGAACTATCAAGATATGGTTGTGGAGGGTTGTGGGTGCCGCTAA 
 
>CpbBMP4 (Painted turtle; Accession number XM_005295477.1) 
ATGATTCCTGGTAACCGAATGCTGATGGTCATTCTGTTATGCCAAGTTCTGCTAGGAGGTACTAACCATGCCAGTTTGAT
ACCCGAGACGGGGAGGAAGAAAGTTGGAGAACTCCAGGCTCACGCAGGATCTGGACGCCGCTCCGGGCAAAGCCATGAAC
TCTTGCGGGGTTTCGAGGCGAGTTTGCTGCAGATGTTCGGGCTCCGCAGGCGGCCCCAGCCCAGCAAAGCAGCCGTCATC
CCCGCGTACATGCTGGATCTCTATCGGCTGCAGTCCGGGGAAGAGGAGGAAAGCCTGCAGGACATCAGCCTGCGGTATCC
CGAGAGATCCACTAGCCGGGCCAACACCGTGAGGAGTTTCCACCATGAAGAACATCTGGAGAACCTCCCCGGGCCCAGCG
ACACCCCCCGCGTTCGCTTCCTCTTCAACCTCAGCAGCGTGCCGGAGAACGAGGTGATCACCTCGGCCGAGCTGCGGCTG
TACCGGGAGCAGCTGGAAGCGCGGAGCCCCGCGTGGGAACGGGGCTCGCACCGGATCAACATCTACGAAGTGATGAAGCC
CCCGCCGGCCCGCGGGCAGGTGATCACGCGGCTGCTGGACACGCGGCTGGTGCATCACAACGTGTCCCGGTGGGAGAGCT
TCGACGTGAGCCCCGCCGTCCTCCGCTGGACCCAGGACAGGCAGCCCAACCACGGGCTGGCGGTGGAGGTGACCCCGCTG
CCCCCGGCCCCCGCGGGCCCCGGGAACCACGTCAGGATTAGCCGATCTTTACCTCAAGGAGACGGGGACTGGGCCCAGTT
GAGGCCGCTGCTGGTCACTTTCAGCCACGACGGCAGGGGCCACGCACTGACCCGCCGGGCCCGCCGCAGCGCCAAGCACC
AGCGGCCCCGCAAGAACAAAAAAAACTGTCGACGCCACGCGCTCTATGTGGATTTCAGCGACGTGGGCTGGAACGACTGG
ATCGTGGCCCCCCCGGGCTACCAGGCCTTTTACTGCCACGGGGACTGCCCCTTCCCTTTGGCCGACCACCTCAACTCCAC
CAACCACGCCATCGTGCAAACCCTGGTGAACTCCGTCAACGCCAGCATCCCCAAGGCCTGCTGCGTGCCCACGGAGCTGA
GCGCCATCTCCATGCTCTACCTGGACGAGTATGACAAAGTGGTCCTGAAAAACTACCAGGAGATGGTGGTGGAGGGGTGC
GGGTGCCGTTAA 
 
>HsaBMP2 (Human, Accession numbers NM_001200 and NT_011387) 
ATGGTGGCCGGGACCCGCTGTCTTCTAGCGTTGCTGCTTCCCCAGGTCCTCCTGGGCGGCGCGGCTGGCCTCGTTCCGGA



GCTGGGCCGCAGGAAGTTCGCGGCGGCGTCGTCGGGCCGCCCCTCATCCCAGCCCTCTGACGAGGTCCTGAGCGAGTTCG
AGTTGCGGCTGCTCAGCATGTTCGGCCTGAAACAGAGACCCACCCCCAGCAGGGACGCCGTGGTGCCCCCCTACATGCTA
GACCTGTATCGCAGGCACTCAGGTCAGCCGGGCTCACCCGCCCCAGACCACCGGTTGGAGAGGGCAGCCAGCCGAGCCAA
CACTGTGCGCAGCTTCCACCATGAAGAATCTTTGGAAGAACTACCAGAAACGAGTGGGAAAACAACCCGGAGATTCTTCT
TTAATTTAAGTTCTATCCCCACGGAGGAGTTTATCACCTCAGCAGAGCTTCAGGTTTTCCGAGAACAGATGCAAGATGCT
TTAGGAAACAATAGCAGTTTCCATCACCGAATTAATATTTATGAAATCATAAAACCTGCAACAGCCAACTCGAAATTCCC
CGTGACCAGACTTTTGGACACCAGGTTGGTGAATCAGAATGCAAGCAGGTGGGAAAGTTTTGATGTCACCCCCGCTGTGA
TGCGGTGGACTGCACAGGGACACGCCAACCATGGATTCGTGGTGGAAGTGGCCCACTTGGAGGAGAAACAAGGTGTCTCC
AAGAGACATGTTAGGATAAGCAGGTCTTTGCACCAAGATGAACACAGCTGGTCACAGATAAGGCCATTGCTAGTAACTTT
TGGCCATGATGGAAAAGGGCATCCTCTCCACAAAAGAGAAAAACGTCAAGCCAAACACAAACAGCGGAAACGCCTTAAGT
CCAGCTGTAAGAGACACCCTTTGTACGTGGACTTCAGTGACGTGGGGTGGAATGACTGGATTGTGGCTCCCCCGGGGTAT
CACGCCTTTTACTGCCACGGAGAATGCCCTTTTCCTCTGGCTGATCATCTGAACTCCACTAATCATGCCATTGTTCAGAC
GTTGGTCAACTCTGTTAACTCTAAGATTCCTAAGGCATGCTGTGTCCCGACAGAACTCAGTGCTATCTCGATGCTGTACC
TTGACGAGAATGAAAAGGTTGTATTAAAGAACTATCAGGACATGGTTGTGGAGGGTTGTGGGTGTCGCTAG 
 
>HsaBMP4 (Human; Accession number NM_001202.3) 
ATGATTCCTGGTAACCGAATGCTGATGGTCGTTTTATTATGCCAAGTCCTGCTAGGAGGCGCGAGCCATGCTAGTTTGAT
ACCTGAGACGGGGAAGAAAAAAGTCGCCGAGATTCAGGGCCACGCGGGAGGACGCCGCTCAGGGCAGAGCCATGAGCTCC
TGCGGGACTTCGAGGCGACACTTCTGCAGATGTTTGGGCTGCGCCGCCGCCCGCAGCCTAGCAAGAGTGCCGTCATTCCG
GACTACATGCGGGATCTTTACCGGCTTCAGTCTGGGGAGGAGGAGGAAGAGCAGATCCACAGCACTGGTCTTGAGTATCC
TGAGCGCCCGGCCAGCCGGGCCAACACCGTGAGGAGCTTCCACCACGAAGAACATCTGGAGAACATCCCAGGGACCAGTG
AAAACTCTGCTTTTCGTTTCCTCTTTAACCTCAGCAGCATCCCTGAGAACGAGGTGATCTCCTCTGCAGAGCTTCGGCTC
TTCCGGGAGCAGGTGGACCAGGGCCCTGATTGGGAAAGGGGCTTCCACCGTATAAACATTTATGAGGTTATGAAGCCCCC
AGCAGAAGTGGTGCCTGGGCACCTCATCACACGACTACTGGACACGAGACTGGTCCACCACAATGTGACACGGTGGGAAA
CTTTTGATGTGAGCCCTGCGGTCCTTCGCTGGACCCGGGAGAAGCAGCCAAACTATGGGCTAGCCATTGAGGTGACTCAC
CTCCATCAGACTCGGACCCACCAGGGCCAGCATGTCAGGATTAGCCGATCGTTACCTCAAGGGAGTGGGAATTGGGCCCA
GCTCCGGCCCCTCCTGGTCACCTTTGGCCATGATGGCCGGGGCCATGCCTTGACCCGACGCCGGAGGGCCAAGCGTAGCC
CTAAGCATCACTCACAGCGGGCCAGGAAGAAGAATAAGAACTGCCGGCGCCACTCGCTCTATGTGGACTTCAGCGATGTG
GGCTGGAATGACTGGATTGTGGCCCCACCAGGCTACCAGGCCTTCTACTGCCATGGGGACTGCCCCTTTCCACTGGCTGA
CCACCTCAACTCAACCAACCATGCCATTGTGCAGACCCTGGTCAATTCTGTCAATTCCAGTATCCCCAAAGCCTGTTGTG
TGCCCACTGAACTGAGTGCCATCTCCATGCTGTACCTGGATGAGTATGATAAGGTGGTACTGAAAAATTATCAGGAGATG
GTAGTAGAGGGATGTGGGTGCCGCTGA 
 
>MmuBMP2 (Mouse; Accession number NM_007553.2) 
ATGGTGGCCGGGACCCGCTGTCTTCTAGTGTTGCTGCTTCCCCAGGTCCTCCTGGGCGGCGCGGCCGGCCTCATTCCAGA
GCTGGGCCGCAAGAAGTTCGCCGCGGCATCCAGCCGACCCTTGTCCCGGCCTTCGGAAGACGTCCTCAGCGAATTTGAGT
TGAGGCTGCTCAGCATGTTTGGCCTGAAGCAGAGACCCACCCCCAGCAAGGACGTCGTGGTGCCCCCCTATATGCTAGAT
CTGTACCGCAGGCACTCAGGCCAGCCAGGAGCGCCCGCCCCAGACCACCGGCTGGAGAGGGCAGCCAGCCGCGCCAACAC
CGTGCGCAGCTTCCATCACGAAGAAGCCGTGGAGGAACTTCCAGAGATGAGTGGGAAAACGGCCCGGCGCTTCTTCTTCA
ATTTAAGTTCTGTCCCCAGTGACGAGTTTCTCACATCTGCAGAACTCCAGATCTTCCGGGAACAGATACAGGAAGCTTTG
GGAAACAGTAGTTTCCAGCACCGAATTAATATTTATGAAATTATAAAGCCTGCAGCAGCCAACTTGAAATTTCCTGTGAC
CAGACTATTGGACACCAGGTTAGTGAATCAGAACACAAGTCAGTGGGAGAGCTTCGACGTCACCCCAGCTGTGATGCGGT
GGACCACACAGGGACACACCAACCATGGGTTTGTGGTGGAAGTGGCCCATTTAGAGGAGAACCCAGGTGTCTCCAAGAGA
CATGTGAGGATTAGCAGGTCTTTGCACCAAGATGAACACAGCTGGTCACAGATAAGGCCATTGCTAGTGACTTTTGGACA
TGATGGAAAAGGACATCCGCTCCACAAACGAGAAAAGCGTCAAGCCAAACACAAACAGCGGAAGCGCCTCAAGTCCAGCT
GCAAGAGACACCCTTTGTATGTGGACTTCAGTGATGTGGGGTGGAATGACTGGATCGTGGCACCTCCGGGCTATCATGCC
TTTTACTGCCATGGGGAGTGTCCTTTTCCCCTTGCTGACCACCTGAACTCCACTAACCATGCCATAGTGCAGACTCTGGT
GAACTCTGTGAATTCCAAAATCCCTAAGGCATGCTGTGTCCCCACAGAGCTCAGCGCAATCTCCATGTTGTACCTAGATG
AAAATGAAAAGGTTGTGCTAAAAAATTATCAGGACATGGTTGTGGAGGGCTGCGGGTGTCGTTAG 
 
>MmuBMP4 (Mouse; Accession number BC013459.1) 
ATGATTCCTGGTAACCGAATGCTGATGGTCGTTTTATTATGCCAAGTCCTGCTAGGAGGCGCGAGCCATGCTAGTTTGAT
ACCTGAGACCGGGAAGAAAAAAGTCGCCGAGATTCAGGGCCACGCGGGAGGACGCCGCTCAGGGCAGAGCCATGAGCTCC
TGCGGGACTTCGAGGCGACACTTCTACAGATGTTTGGGCTGCGCCGCCGTCCGCAGCCTAGCAAGAGCGCCGTCATTCCG
GATTACATGAGGGATCTTTACCGGCTCCAGTCTGGGGAGGAGGAGGAGGAAGAGCAGAGCCAGGGAACCGGGCTTGAGTA
CCCGGAGCGTCCCGCCAGCCGAGCCAACACTGTGAGGAGTTTCCATCACGAAGAACATCTGGAGAACATCCCAGGGACCA
GTGAGAGCTCTGCTTTTCGTTTCCTCTTCAACCTCAGCAGCATCCCAGAAAATGAGGTGATCTCCTCGGCAGAGCTCCGG
CTCTTTCGGGAGCAGGTGGACCAGGGCCCTGACTGGGAACAGGGCTTCCACCGTATAAACATTTATGAGGTTATGAAGCC
CCCAGCAGAAATGGTTCCTGGACACCTCATCACACGACTACTGGACACCAGACTAGTCCATCACAATGTGACACGGTGGG
AAACTTTCGATGTGAGCCCTGCAGTCCTTCGCTGGACCCGGGAAAAGCAACCCAATTATGGGCTGGCCATTGAGGTGACT
CACCTCCACCAGACACGGACCCACCAGGGCCAGCATGTCAGAATCAGCCGATCGTTACCTCAAGGGAGTGGAGATTGGGC
CCAACTCCGGCCCCTCCTGGTCACTTTTGGCCATGATGGCCGGGGCCATACCTTGACCCGCAGGAGGGCCAAACGTAGTC
CCAAGCATCACCCACAGCGGTCCAGGAAGAAGAATAAGAACTGCCGTCGCCATTCACTATACGTGGACTTCAGTGACGTG
GGCTGGAATGATTGGATTGTGGCCCCACCCGGCTACCAGGCCTTCTACTGCCATGGGGACTGTCCCTTTCCACTGGCTGA



TCACCTCAACTCAACCAACCATGCCATTGTGCAGACCCTAGTCAACTCTGTTAATTCTAGTATCCCTAAGGCCTGTTGTG
TCCCCACTGAACTGAGTGCCATTTCCATGTTGTACCTGGATGAGTATGACAAGGTGGTGTTGAAAAATTATCAGGAGATG
GTGGTAGAGGGGTGTGGATGCCGCTGA 
 


