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S1) Sequences identified or used in this study 
 
S1.1) Transcripts mapping to new identified lamprey loci 
 
Transcripts retrieved from different lamprey transcriptomes as detailed in chapter 2 
and corresponding to lamprey loci in the japanese lamprey (Lethenteron 
camtschaticum) genome assembly (Mehta et al., 2013) presented in chapter 3. 
 
DRGX 
 
> comp189895_c0_seq1 
GCAGCAGCGGGCAACATCAGCAGCAGCATCTGTCTCTGCAGTCGAGGCTGAGCGCGCCCTGTCGCGATGTTTTACTA
CCACGTACCTCAGGCGCTGGACAGCGACTGCTATGAGGCCAACACACTGGGAGCCGGGGAACTTCCGTCATCGGCCG
ACTTCGAAGAGGGCTTCTTCCGACGCAAGCAGAGACGCAACCGCACCACGTTCACCCTGCAGCAGCTGGAGGAGCTG
GAGTCGGTCTTTGCTCAGACGCACTACCCAGACGTGTTCACGCGGGAGGAACTTGCCATGAAAATCAACCTCACCGAG
GCACGAGTCCAGGTTTGGTTCCAGAACCGG 
> TRINITY_DN98271_c0_g1_i1 
GCAGCAGCGGGCAGCATCAGCAGCAGCAGCATCAGCAGCAGCAGCATCTGTCTCTGCAGTCGAGGCTGAGCGCGCC
CTGTCGCGATGTTTTACTACCACGTGCCTCAGGCGCTGGACAGCGACTGCTATGAGGCAAACACACTGGGAGCCGGG
GAACTTCCGTCATCGGCCGACTTCGAAGAGGGCTTCTTCCGACGCAAGCAGAGGCGCAACCGCACCACGTTCACCCT
GCAGCAGCTGGAGGAGCTGGAGTCGGTCTTTGCTCAGACGCACTACCCAGACGTGTTCACGCGGGAGGAACCTGCCA 
 
ERRA 
 
> comp164469_c5_seq8 
CACCACCATCACCACAACCACCACGGCCTGGACTCGCCCCCCGTGGGCTTCCACGGCATGCCCAACGCGGCGGTGC
CGCGCCGGCGCTACGAGGACTGCTCGGCTGGAGTGGGGGGTGGAGGCCCCCCACAGCTCACGGATGACCCCACGG
CCAAATGCGAGTACATGCTCAACGCCATGCCCAAGCGCCTGTGCCTGGTGTGCGGGGACGTGGCGTCCGGCTACCAC
TACGGCGTTGCCTCGTGCGAGGCCTGTAAGGCCTTCTTCAAGCGCACAATCCAAGGGAGCATCGAGTACAGCTGCCC
GGCCACCAACGAGTGCGAGATCACCAAGCGGCGCCGCAAGTCGTGCCAGGCGTGCCGCTTCATGAAGTGCCTCAAG
GTGGGCATGCTCAAGGAAGGCGTGCGTCTCGACCGGGTGCGAGGAGGGCGACAGAAGTACAAGCGACGGATCGACG
CCGAGAACAGCCCCTACCTCAACCCCCAGCTGGCGCAGACAGTCAAGAAGCCCTGCAACGGGAGCCTCGTGAACAAG
GTCATCTCGCACCTGCTGGTGGCCGAACCCGAGAAGATCTACGCTATGCCCGACCCCACCGTGCCCGAGGGAGACAT
CAAGGCCCTCACCACGCTGTGCGACCTGGCCGACCGCGAGCTTGTGGTCATCATCGGCTGGGCCAAGCACATTCCAG
GCTTCTCCACGCTGTCGCTGGGCGACCAGATGTCGCTGCTGCAGAGCGCGTGGATGGAGATCCTGCTGCTGGGCGTC
GTGTTCCGCTCGCTGCCCTACGAAGACGAGCTCGTGTGGGCCGAGGACTACGTGATGGACGAGGAGCTGTCCAAGGT
GGCCGGTCTGCTCGACCTCAACTCCGCCATCCTGCAGCTCGTGCGCAAGTACAAGGCCCTGAAGCTCGACAAGGAGG
AGTTTGTGGCGCTGAAGGCCATCGCCCTGGCTAACTCTGACTCGATGCACATCGAGGACGGAGAGGCGGTGCAAAAG
CTTCAGGACGTTCTGCACGAGGCGCTGCAGGACTTTGAGGGCAGCATGCACGGCGAGGACGCCCGGCGCGTCGGCA
AACTGCTCATGACGCTGCCGCTGCTCCGGCAGACGGCGACGCGCGCCGTGCAGCACTTCTACTCTGTCAAACTGGAG
GGCAAGGTGCCCATGCACAAACTTTTCCTCGAGATGCTGGAGGCCAAGGTCTGACCGGACCTTGAGCGGCGCTTAGA
AAAAAAAGTAAAAAAAAAGGAGGAGCGCCCTTTCGGGGTCGGCCGTTGTACGGACGGACGGACAACAATTGGGGGGG
GGG 
> Locus_85892_Transcript_1/2_Confidence_0.667_Length_574 
GGAGGCCCCCCACAGCTCACGGATGATCCCACGGCCAAATGCGAGTACATGCTCAACGCCATGCCCAAGCGCCTGTG
CCTGGTGTGCGGGGACGTGGCGTCCGGCTACCACTACGGCGTTGCCTCGTGCGAGGCCTGTAAGGCCTTCTTCAAGC
GCACAATCCAAGGGAGCATCGAGTACAGCTGCCCGGCCACCAATGAGTGCGAGATCACCAAGCGGCGCCGCAAGTCG
TGCCAGGCGTGCCGCTTCATGAAGTGCCTCAAGGTGGGCATGCTCAAGGAAGGCGTGCGTCTCGACCGGGTGCGAG
GGGGGCGGCAGAAGTACAAGCGACGGATCGACGCCGAGAACAGCCCCTACCTCAACCCCCAGCTGGCGCAGCCAGT
CAAGAAGCCCTGCAACGGGAGCCTCGTGAACAAGATCATCTCGCACCTGCTGGTGGCTGAACCCGAGAAGATCTACG
CTATGCCCGACCCCACCGTGCCCGAGGGAGACATCAAGGCCCTCACCACGCTGTGCGACCTGGCCGACCGCGAGCT
CGTGGTCATCATCGGCTGGGCCAAGCACATTCCAGGCG 
> TRINITY_DN42311_c3_g1_i1 
GGTGTGCGGGGACGTGGCGTCCGGCTACCACTACGGCGTTGCCTCGTGCGAGGCCTGTAAGGCCTTCTTCAAGCGCA
CAATCCAAGGGAGCATCGAGTACAGCTGCCCGGCCACCAACGAGTGCGAGATCACCAAGCGGCGCCGCAAGTCGTGC
CAGGCGTGCCGCTTCATGAAGTGCCTCAAGGTGGGCATGCTCAAGGAAGGCGTGCGTCTCGACCGGGTGCGAGGAG
GGCGACAGAAGTACAAGCGACGGATCGACGCCGAGAACAGCCCCTACCTCAACCCCCAGCTGGCGCAGCCAGTCAAG
AAGCCCTGCAACGGGAGCCTCGTGAACAAGATCATCTCGCACCTGCTGGTGGCTGAACCCGAGAAGATCTACGCTATG
CCCGACCCCACCGTGCCCGAGGGAGACATCAAGGCCCTCACCACGCTGTGCGACCTGGCCGACCGCGAGCTTGTGG
TCATCATCGGCTGGGCCAAGCACATTCCAGGCTTCTCCACGCTGTCGCTGGGCGACCAGATGTCGCTG 
> TRINITY_DN42311_c1_g1_i2 
AAAAGTTTGTGCATGGGCACCTTGCCCTCCAGTTTGACAGAGTAGAAGTGCTGCACGGCGCGCGTCGCCGTCTGCCG
CAGCAGCGGCAGCGTCATGAGCAGCTTGCCGGCGCGCCGCGGGTCCTCGGCGTGCTGGCTGCCCTGGAGCTCCTGC
AGGGCCTCGTGCAGGACGTCCTGCAGCTTCTGCACGCCCTCCACGTCCTCGATGTGCATCGAGTCGGAGTTGACGAG
CGCGATGGCCTTGAGCGCCACGAACTCCTCCCTCTCCAGCTTGAGGGCCTTGTACTTGCGCACGAGCTGCAGGATGG
CGGAGTTGAGGTCGAGCAGACCGGCCACCTTGGACAGCTCCTCGTCCATCACGTAGTCCTCGGCCCACACGAGCTCG
TCTTCGTAGGGCAGCGAGCGGAACACGACGCCCAGCAGCAGCACCTCCATCCACGCGCTCTGCAGCAGCGACATCTG
GTCGCCCAGCGAGAGGGCCGAGAAGCCTGGCACGTGCTTGGCCCAGCCGATGATGACGACGAGCTCGCGGTCGGCG
AGGT 
 
ERRB 
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> comp164469_c5_seq15 
GGCGGCGGCCGCCGTGGCCATGGTGGGGCCCGGCGGCCCCAACGGGCGCAAGCGCTACGACGACTCGCCGCCGG
GCGCCGACGTGCAGACCAAGTGCGAGTACATGCTCAACGCCATGCCCAAGCGCCTGTGCCTGGTGTGCGGGGACGT
GGCGTCGGGCTACCACTACGGTGTGGCGTCCTGCGAGGCCTGCAAGGCGTTCTTCAAGCGCACCATCCAGGGGAACA
TCGAGTACAGCTGCCCAGCGTCCAACGAGTGCGAGATCACGAAGCGGAGGCGCAAGGCCTGCCAGGCCTGCCGCTT
CATGAAGTGCCTCAAAGTGGGAATGCTCCGAGAAGGTTAGAGGCACCGGCCACCGGGAGATTCCCTCGGTCGCACGA
CACGCAGCTGCACTGCTCCTGCAACACGCGTATGTTGTGCGCGTATGTTGGTA 
> comp164469_c5_seq22 
GGCGGCGGCCGCCGTGGCCATGGTGGGGCCCGGCGGCCCCAACGGGCGCAAGCGCTACGACGACTCGCCGCCGG
GCGCCGACGTGCAGACCAAGTGCGAGTACATGCTCAACGCCATGCCCAAGCGCCTGTGCCTGGTGTGCGGGGACGT
GGCGTCGGGCTACCACTACGGTGTGGCGTCCTGCGAGGCCTGCAAGGCGTTCTTCAAGCGCACCATCCAGGGGAACA
TCGAGTACAGCTGCCCAGCGTCCAACGAGTGCGAGATCACGAAGCGGAGGCGCAAGGCCTGCCAGGCCTGCCGCTT
CATGAAGTGCCTCAAAGTGGGAATGCTCCGAGAAGGTGTGCGGCTGGACAGGGTGCGTGGCGGGCGTCAGAAGTACA
AGAGGAGAATCGACGCCGAGAACAGCCCTTACCTCAACCCCCAGCTCACGCAGCCCATCAAGAAGCCCTGCAACGGC
ACTCTGGTGAACAAGATCGTGTCGCACCTGATCGTGGCCGAGCCGGACAAGATCTACGCCATGCCAGACCCCACGGT
GCCCGACAGCGACATCAAGGCGCTCACCACGCTGTGCGACCTGGCCGACCGCGAGCTTGTGGTCATCATCGGCTGG
GCCAAGCACATTCCAGGCTTCTCCACGCTGTCGCTGGGCGACCAGATGTCGCTGCTGCAGAGCGCGTGGATGGAGGT
GCTGCTGCTGGGCGTGGCGTTCCGCTCGCTGCCCTACGAGGACGAGCTCGTGTACGCCGAGGACTTCGTCATGGACG
AGGAGCTGTCGCGGCTCGCCGGCCTCCTCGACCTCAACTCGGCCGTTCTGCAGCTCGTGCGCAAGTACAAGGCCCTG
AAGCTCGACAAGGAGGAGTTTGTGGCGCTGAAGGCCATCGCCCTGGCTAACTCTGACTCGATGCACATCGAGGACGG
AGAGGCGGTGCAAAAGCTTCAGGACGTTCTGCACGAGGCGCTGCAGGACTTTGAGGGCAGCATGCACGGCGAGGAC
GCCCGGCGCGTCGGCAAACTGCTCATGACGCTGCCGCTGCTCCGGCAGACGGCGACGCGCGCCGTGCAGCACTTCT
ACTCTGTCAAACTGGAGGGCAAGGTGCCCATGCACAAACTTTTCCTCGAGATGCTGGAGGCCAAGGTCTGACCGGACC
TTGAGCGGCGCTTAGAAAAAAAAGTAAAAAAAAAGGAGGAGCGCCCTTTCGGGGTCGGCCGTTGTACGGACGGACGG
ACAACAATTGGGGGGGGGG 
> ENSPMAT00000002705 
GGCTTCTCGGCCCTCTCGCTGGGCGACCAGATGTCGCTGCTGCAGAGCGCGTGGATGGAGGTGCTGCTGCTGGGCG
TGGCGTTCCGCTCGCTGCCCTACGAGGACGAGCTCGTGTACGCCGAGGACTTCGTCATGGACGAGGAGCTGTCGCGG
CTCGCCGGCCTCCTCGACCTCAACTCGGCCGTTCTGCAGCTCGTGCGCAAGTACAAGGCCCTCAAGCTGGAGAGGGA
GGAGTTCGTGGCGCTCAAGGCCATCGCGCTCGTCAACTCCGACTCCATGCACATCGAGGACGTGGAGGGCGTGCAGA
AGCTGCAGGACGTCCTGCACGAGGCCCTGCAGGAGCTCCAGGGCAGCCAGCACGCGGAGGACCCGCGGCGCGCTG
GCAAGCTGCTCATGACGCTGCCGCTGCTGCGGCAGACGGCAACGCGCGCCGTGCAGCACTTCTACTCCGTCAAGCTG
GAGGGAAAGGTGCCCATGCACAAACTATTCCTGGAGATGCTGGAGGACAAGGTGTGA 
> TRINITY_DN42311_c1_g1_i2 
AAAAGTTTGTGCATGGGCACCTTGCCCTCCAGTTTGACAGAGTAGAAGTGCTGCACGGCGCGCGTCGCCGTCTGCCG
CAGCAGCGGCAGCGTCATGAGCAGCTTGCCGGCGCGCCGCGGGTCCTCGGCGTGCTGGCTGCCCTGGAGCTCCTGC
AGGGCCTCGTGCAGGACGTCCTGCAGCTTCTGCACGCCCTCCACGTCCTCGATGTGCATCGAGTCGGAGTTGACGAG
CGCGATGGCCTTGAGCGCCACGAACTCCTCCCTCTCCAGCTTGAGGGCCTTGTACTTGCGCACGAGCTGCAGGATGG
CGGAGTTGAGGTCGAGCAGACCGGCCACCTTGGACAGCTCCTCGTCCATCACGTAGTCCTCGGCCCACACGAGCTCG
TCTTCGTAGGGCAGCGAGCGGAACACGACGCCCAGCAGCAGCACCTCCATCCACGCGCTCTGCAGCAGCGACATCTG
GTCGCCCAGCGAGAGGGCCGAGAAGCCTGGCACGTGCTTGGCCCAGCCGATGATGACGACGAGCTCGCGGTCGGCG
AGGT 
 
ERRC 
 
> comp164469_c5_seq18 
GGGGGCGGCCCGGCCGCCGCGGCTGACGAGGGGCAGCCCAGCAAGTGCGAGTACATGCTGAGCACGCTGCCCAAG
CGCTTGTGCCTGGTGTGCGGCGACGTGGCCTCGGGCTACCACTACGGCGTGGCGTCGTGCGAGGCCTGCAAGGCGT
TCTTCAAGCGCACCATCCAGGGAAACATCGAGTACAGCTGCCCAGCCTCCAACGAGTGCGAGATCACCAAGCGGCGC
CGCAAGTCGTGCCAGGCGTGCCGCTTCATGAAGTGCCTCACCGTGGGCATGCTCAAGGAAGGCGTCCGTCTGGACCG
AGTGCGGGGCGGCCGGCAGAAGTACAAGCGCAGGATCGACGCGGAGAACAGCCCGTTCCTCGGGCCCCAGCTGGAC
CAGCCTGCCAAGAAACCACTGAACAAGATCATCTCGCACCTGCTGGTGGCCGAGCCCGAGAAGATGTTTGCGATGCCC
GACCCGGCCGTTCCCGAGGGAGAGGTGAAGGCCCTCACGACGCTGTGCGACCTCGCCGACCGCGAGCTCGTCGTCA
TCATCGGCTGGGCCAAACACGTCCCGGGCTTCTCGGTGCTCTCGCTGGGCGACCAGATGTCGCTGCTGCAGAGCGCG
TGGATGGAGGTGCTGCTGCTGGGCGTGGCGTTCCGCTCGCTGCCCTACGAGGACGAGCTCGTGTACGCCGAGGACTT
CGTCATGGACGAGGAGCTGTCGCGGCTCGCCGGCCTCCTCGACCTCAACTCGGCCGTTCTGCAGCTCGTGCGCAAGT
ACAAGGCCCTGAAGCTCGACAAGGAGGAGTTTGTGGCGCTGAAGGCCATCGCCCTGGCTAACTCTGACTCGATGCAC
ATCGAGGACGGAGAGGCGGTGCAAAAGCTTCAGGACGTTCTGCACGAGGCGCTGCAGGACTTTGAGGGCAGCATGCA
CGGCGAGGACGCCCGGCGCGTCGGCAAACTGCTCATGACGCTGCCGCTGCTCCGGCAGACGGCGACGCGCGCCGT
GCAGCACTTCTACTCTGTCAAACTGGAGGGCAAGGTGCCCATGCACAAACTTTTCCTCGAGATGCTGGAGGCCAAGGT
CTGACCGGACCTTGAGCGGCGCTTAGAAAAAAAAGTAAAAAAAAAGGAGGAGCGCCCTTTCGGGGTCGGCCGTTGTAC
GGACGGACGGACAACAATTGGGGGGGGGG 
> comp164469_c5_seq9 
GGGGGCGGCCCGGCCGCCGCGGCTGACGAGGGGCAGCCCAGCAAGTGCGAGTACATGCTGAGCACGCTGCCCAAG
CGCTTGTGCCTGGTGTGCGGCGACGTGGCCTCGGGCTACCACTACGGCGTGGCGTCGTGCGAGGCCTGCAAGGCGT
TCTTCAAGCGCACCATCCAGGGAAACATCGAGTACAGCTGCCCAGCCTCCAACGAGTGCGAGATCACCAAGCGGCGC
CGCAAGTCGTGCCAGGCGTGCCGCTTCATGAAGTGCCTCAAGGTGGGCATGCTCAAGGAAGGCGTGCGTCTCGACCG
GGTGCGAGGAGGGCGACAGAAGTACAAGCGACGGATCGACGCCGAGAACAGCCCCTACCTCAACCCCCAGCTGGCG
CAGACAGTCAAGAAGCCCTGCAACGGGAGCCTCGTGAACAAGGTCATCTCGCACCTGCTGGTGGCCGAACCCGAGAA
GATCTACGCTATGCCCGACCCCACCGTGCCCGAGGGAGACATCAAGGCCCTCACCACGCTGTGCGACCTGGCCGACC
GCGAGCTTGTGGTCATCATCGGCTGGGCCAAGCACATTCCAGGCTTCTCCACGCTGTCGCTGGGCGACCAGATGTCG
CTGCTGCAGAGCGCGTGGATGGAGATCCTGCTGCTGGGCGTCGTGTTCCGCTCGCTGCCGTGCGACGACGAGCTCGT
GTGGGCGGACGACTACGTGATGGACGAGGAGTCGTCGCGCGTCGCCGGCCTGCTCGACCTCAACTCCACCATTCTGC
AGCTCGTGCGCAAGTACAAGAGCCTGGCGCTCGACCGCGAGGAGTTCGTCACGCTCAAGGCTATCGCGCTCGCCAAC
TCGGACTCGATGCACATAGAGGACGGCGGGGCGGTGCAACGTCTCCAGGACGGCCTCCACGAGGCCCTGCAGGAGC
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ACGGCGCGAGCCAGCATGCCGACGAGCCGCGCCGCGCCGGCAAGCTGCTCATGACGCTGCCGCTGCTGCGGCAGA
CGGCGACACGCGCCGTGCAGCACTTCTACTCCGTCAAGCTGGAGGGCAAGGTGCCCATGCACAAACTTTTCCTCGAG
ATGCTGGAGGCCAAGGTCTGACCGGACCTTGAGCGGCGCTTAGAAAAAAAAGTAAAAAAAAAGGAGGAGCGCCCTTTC
GGGGTCGGCCGTTGTACGGACGGACGGACAACAATTGGGGGGGGGG 
> comp164469_c5_seq16 
CTCACGGCGTGCGATGGCGTTGCGTTGGCGTGCGTTGCCGCACAGGCGTCCGTCTGGACCGAGTGCGGGGCGGCCG
GCAGAAGTACAAGCGCAGGATCGACGCGGAGAACAGCCCGTTCCTCGGGCCCCAGCTGGACCAGCCTGCCAAGAAA
CCACTGAACAAGATCATCTCGCACCTGCTGGTGGCCGAGCCCGAGAAGATGTTTGCGATGCCCGACCCGGCCGTTCC
CGAGGGAGAGGTGAAGGCCCTCACGACGCTGTGCGACCTCGCCGACCGCGAGCTCGTCGTCATCATCGGCTGGGCC
AAACACGTCCCGGGCTTCTCGGTGCTCTCGCTGGGCGACCAGATGTCGCTGCTGCAGAGCGCGTGGATGGAGATCCT
GCTGCTGGGCGTCGTGTTCCGCTCGCTGCCCTACGAAGACGAGCTCGTGTGGGCCGAGGACTACGTGATGGACGAG
GAGCTGTCCAAGGTGGCCGGTCTGCTCGACCTCAACTCCGCCATCCTGCAGCTCGTGCGCAAGTACAAGAGCCTGGC
GCTCGACCGCGAGGAGTTCGTCACGCTCAAGGCTATCGCGCTCGCCAACTCGGACTCGATGCACATAGAGGACGGCG
GGGCGGTGCAACGTCTCCAGGACGGCCTCCACGAGGCCCTGCAGGAGCACGGCGCGAGCCAGCATGCCGACGAGC
CGCGCCGCGCCGGCAAGCTGCTCATGACGCTGCCGCTCCTCCGGCAGACGGCGACGCGCGCCGTGCAGCACTTCTA
CTCTGTCAAA 
> Locus_22390_Transcript_2/2_Confidence_0.667_Length_613 
TCGGCATTCCTGCTGAACCGCTCTTCCGATCTCAAGAAACCACTGAACAAGATCATCTCGCACCTGCTGGTGGCCGAG
CCCGAGAAGATGTTTGCGATGCCTGACCCGGCCGTTCCCGAGGGAGAGGTGAAGGCCCTCACGACGCTGTGCGACCT
CGCCGACCGCGAGCTCGTCGTCATCATCGGCTGGGCCAAGCACGTACCGGGCTTCTCGGTGCTCTCGCTGGGCGAC
CAGATGTCGCTGCTGCAGAGCGCGTGGATGGAGGTGCTGCTGCTGGGCGTCGTGTTCCGCTCGCTGCCGTGCGACG
ACGAGCTCGTGTGGGCTGACGACTACGTGATGGACGAGGAGTCGTCGCGAGTCGCCGGCCTCCTCGACCTCAACTCC
ACCATCCTGCAGCTCGTGCGCAAGTACAAGAGCCTGGCGCTCGACCGCGAGGAGTTCGTCACGCTCAAGGCCATCGC
GCTCGCCAACTCGGACTCGATGCACATAGAGGACGGCGGTGCGGTGCAGCGCCTGCAGGACGGCCTGCACGAGGCC
CTGCAGGAGCACGGCGCGAGCCAGCACGCCGACGAGCCGCGCCGAGATCGGAAGAGCGGTTCAGCAGGAATGCCG
A 
> TRINITY_DN68209_c0_g1_i1 
CTGCCGGAGGAGCGGCAGCGTCATGAGCAGCTTGCCGGCGCGGCGCGGCTCGTCGGCGTGCTGGCTGGCGCCGTG
CTCCTGCAGGGCCTCGTGGAGGCCGTCCTGGAGACGCTGCACCGCACCGCCGTCCTCTATGTGCATCGAGTCCGAGT
TGGCGAGCGCGATGGCCTTGAGCGTGACGAACTCCTCGCGGTCGAGCGCCAGGCTCTTGTACTTGCGCACGAGCTGC
AGGATGGTGGAGTTGAGGTCCAGGAGGCCGG 
 
HMXA 
 
> comp133801_c0_seq1 
TCCTGCACGGTATCCGTGCCGCAGCCTGCGCACACCCCCCCACCCCACCCCGGTTGAGAACCAATGACATACAGTATA
TGCACAAATACAGTATTATTCAGTGTATGTACATATGCAGTACAGTATGTAGACTAAAATTTGCAGATATATAATTTTCGC
ACATGTTGTACTGCACTATGCCCTCACTTGTATGCTTCTCCCCGCTTTCATCAACTCTGCACTGACCAGCGCGGTGAAG
TGCGGCCAAAGAATAGGCAGTCATCCAGCAGCGGATGGACAAAAAGCGGCAGTACACAGTCGTGGAAATCATACAAG
GGTGATCGATTTATAGCTACCCCACTAAAACAATGGAGACACGTTACATTGATAAAAAAACAACAACATTACATTTCAAA
GCCTCTACGCGTCTCCCATCAGACTCAACGACACACTTAGTACATCTGTTAACACTCTGCAAGATACGGAGCCATCGCT
TTCGCAACAACATTCGATCACCTGTTGAGAATCGGGCGTCATTACAAGTCAGTGGGGTATCCACAAATGGATCGCGTCT
GTATCACCTCGCACACAACTGACGATGGGGGTTCGCGTGAGTTTTCGACGCTGTCTCGTCGTCTGTCAGTCTCGCTGT
CCGGGCGCGCACTCATCCGCAAGCACGGGGGCACGACTGCCGACGAGACGCACAAACGTCGAAGAAACCGCATCAG
ACGTTTGCTTCGCTTCAAAACGAATTCTGCTGCTGCTGGACGATTAATAACATTGGTCTGAAAAGCCAACGACAGGCTG
ACGGACTAAAACGTATCAATACCGCACTCGTATATGTGGCGACGGAACAGAGCCCTCTGCTTCTACACCCACACCCCC
AACAACAACAACAACGCGTGGTGAGCAACGAGTTTTGTCCACACTCTCACTGCATGAGGCCCGAGCTGCTGGCGGCGT
AGGGCATCGCGAAGTGTGTCAATGCACCGCCGGGGTAGTAGAAGGGGTAGGGGAACGCGAGCGGGGCTCTGACTCC
TCCCGCGGGAGCCGCTCTCCCGTGCAAGCCCCCTTCCCGGTAGAGCACGGGCACGCGCACCAGTCTGTGCGCCGCC
GACACCTGCGCCAAGTTGGCGGCCTCGAGCTCGGCGGCCAGCTGGCGCTTCCACTTGTTGCGCCGGTTCTGGAACCA
GATCT 
> TRINITY_DN47845_c12_g2_i1 
GTCGCGTCGCTGCACCTCACCGAGACGCAGGTGAAGATCTGGTTCCAGAACCGGCGCAACAAGTGGAAGCGCCAGCT
CGCCGCCGAGCTCGAGGCCGCCAACTTGGCGCAGGTGTCGGCGGCGCACAGACTCGTGCGTGTGCCCGTGCTCTAC
CGGGAAGGGGGCTTGCACGGGAGAGCGGTTCCCGCGGGGGGCGTCAGAGCCCCGCTCGCGTTCCCCTACCCCTTCT
ACTACCCCGGCGGTGCATTGACACACTTCGCGATGCCCTACGCCGCCAGCAGCTCCGGCCTCATGCAGTGAGAGTGT
GGACAAAACTCGTTGCACACGACGCGTTGTTGTTGTTGGGGGTGGGGGTGTAGAAGCAGAGGGCTCTGTTCCGTCGC
CACATATACGAGTGCGGTAATGATACGTTTTAGTCCGTCAGCCTGTCGTTGGCTTTTCAGACCAATGTTATTAATCGTCC
AGCAGCAGCAGCAGAATTCGTTTTGAAGCAAAGCAAACGTCTGATGCGGTTTCTTCGACGTTTGTGCGTCTCCTCGGCA
GTCGTGCCCCCGTGCTTGCGGATGAGTGCGCGCCCGGACAGCGAGACTGACAGCCGGCGTCAAAAAACCACGCGAG
CCCCCATCGTCAGTTGTGTGCGAGGTGATACAGACGCGATCCATTTGTGGATACCCCACTGACTTGTAATGACGCCCG
ATTCTCAACAGGTGATCGAATGTTGTTGCGAAAGCGATGGCTCCGTATCTTGCAGAGTGTTAACAGATGTACTAAGTGT
GTCGTTGAGTCTGATGGCAGACGCGTAGAGGCTTTGAAATGTAATGTTGTTGTTTTTTTATCAATGTAACGTGTCTCCAT
TGTTTTAGTGGGGTAGCTATAAATCGATCACCCTTGTATGATTTCCACGACTGTGCACTGCCGCTTTTTGTCCATCCGCT
GCTGGATGACTGCCTATTCTTTGGCCACACTTCACCGCGCTGGTCAGTGCAGAGTTGATGAAAGCGGGGAGGAGCATA
TAAGTGAGGGCATAGTGCAGTACAACATGTGCGAAAATTATATATCTGCAAATTTTAGTCTACATACTGTACTGCATATG
TACATATACTGAATAATACTGTATTTGTGCATATACTGTATGTCATTGGTTCTCAACCGGAGTGGGGGGGGGGGG 
 
HMXB 
 
> comp139112_c0_seq2 
GAGAGAGAGTAGAGAGAGAGAGAGAGCGGGGAGAGAGAAGAAAGAGGAGAGAGAGAGAGGAAAAAAACATCCAAGC
GAGAGGGAAAGATCGACATCGCCGATGCGCCTTGGACACGCTTTTCTAAGCTCCGCGCTGGCATTTCTTATTTAGGCG
CTATTCGTCGCGTGGAGTCGAATTCATTTTTTTTGTCTTTACTCCGCACACAGAGAGACCGAGGCGTCGCCACGGGAC
GAAGAAAAAGATGTCCGAGAAAGCGACCACGCCGCAAAATCCCGGCCCCAACAAAGTGTCATCGTTCTTCATCCAAAA
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TCTTCTCAATTCCGAAGACAAGCCCGCGACCAAGCCCGAGCGCCAGCTCATCTGTTTCGGATTCGGCAATGTGCGCTT
CGGCGAGGAGATGTCGGCTCTCGGGCACGGCGCGGGCCTCGTGGTGGCTCCGTTCGAGATCCCCATGCCGAGATTC
GCAATGCCGCCCTTTCGCCTCGTCGAGAAGTCCATTGCCCCGTGGCACCCCTACCTCCCGTTCGGACAGACGGAGAG
TCCTAGGGGATGCTCCCCGTCTCTGCCCAACAGTGATCACGCCTCGCCGTCTCCCTTCAGCGACCGGGGCTCTCCCG
GCACCGCGGCCAATAAATGCGAGGACGCGGACGGGGGAGACTCGTCGAGGGGCGCCGATGAGCAACTCACGCTGCA
CAAAACTGCCGCCGCCGCAGCCGCCGGTGCAACCGAAGACGCAGCAGACGCCAAGGAAGAATCCATTGGCGACAGC
GGCTCCGAGCGACAACTCGAGACGAGCGGCGGCGTCGATCTTCTGGAGAAGAAGGGCGGACGCAAGAAGAAGACGC
GGACCGTGTTCTCTCGGAGCCAAGTGTTCCAGCTGGAGTCGACGTTCGACATGAAGCGCTACCTGAGCAGCGCGGAG
CGCGCGGGTCTCGCCGCGTCGCTGCACCTCACCGAGACGCAGGTGAAGATCTGGTTCCAGAAC 
> TRINITY_DN23440_c0_g1_i1 
TCCGCCCTTCTTCTCCAGAAGATCGACGCCGCCGCCGCCGCCGCAGCTGCCGCCGCTCGTTTCGAGTTGTCGCTCGG
AGCCGCTGTCGCCAATGGATTCTTCCTTGGCGTCTGCTGCGTCTTCGGCTGCTGCTGCGGCTGCGGCGGCGGCAGTT
TTGTGCAGCGTGAGTCGCTCGTCAGCTCCCCTCGACGAGTCTCCCCCGTCCGCGTCCTCGCATTTATTGGCCGCGGTA
CCGGGAGAGCCCCGGTCGCTGAAGGGAGACGGCGAGGCGTGATCGCTGTTGGGCAGAGACGGGGAGCATCCCCTA
GGACTCTCCGTCTGTCCGAACGGGAGGTAGGGGTGCCACGGGGCAATGGACTTCTCGACGAGGCGAAAGGGCGGCA
TTGCGAATCTCGGCATGGGGATCTCGAACGGAGCCACCACGAGACCCGCGCCGTGCCCGAGAGCCGACATCTCCTCG
CCGAAGCGAACATTGCCAAATCCGAAACAGATGAGCTGGCGCTCGGGCTTGGTCGCGGGCTTGTCTTCGGAATTGAG
AAGATTTTGGATGAAGAAGGATGACACTTTGTTGGGGCCGGGATTTTGCGGCGTGGTCGCTTTCTCGGACATCTTTTTC
TTCGTCCCGTGGCGACGCCTCGGTCTCTCTGTGTGCGGAGTAAAAACAAGAAAAAAATGAATTCGCGACTCCACGCGA
CGAATAACGCCTAAATAAGAAATGCCAGCGCGGAGCTTAAAAAAGCGTGTCCAAGGCGCATCGGCGATGTCGATCTTT
CCCTCTCGCTTGGATGTTTTTTTCCTCTCTCTCTCTCCTCTTTCTTCTCTCTCCCTGCTCTCTCTCTCTCTCTACTCTCTC
TCCTTGCTCTCCCTCCGAGGCGGAGCTGTTCTAGGGAGCAGTGGCGCGGCTCGCGAGACGAGAGAGGGCGGTGAAC
ATGGCTCGGTTACTCGCTTTGCCTCGCTCTTGAGTGGGAGCGAGCGAGAGAGCGAGCGGGTGAGTGGGAGCGAGCG
AGCGAGCGAGCGGGTGAGCGAGTCTCG 
 
HMXC 
 
> ENSPMAT00000002780 
AAGAAGAAGACGCGGACCGTGTTCTCACGGAGCCAAGTGTTCCAGCTGGAGTCGACGTTCGACATGAAGCGCTACCT
GAGCAGCGCGGAGCGCGCGGGGCTCGCCGCGTCGCTGCACCTCACCGAGACGCAGGTGAAGATCTGGTTCCAGAAC
CGGCGCAACAAGTGGAAGCGCCAGCTCGCCGCCGAGCTCGAGGCCGCAAACCTGGCGCAGGTGTCGGCGGCGCAC
AGACTCGTGCGGGTGCCCGTGCTCTACCGGGACGCGAGCCTCCTGCGCGCGGCCGCCGCCGCCTCGCTGCCCCTGC
CCGGTGCCCTCTGCTTCCCTGGGGCCGGACTCTCTCAGTTCCCGACTTCGTTCCCCAGCAACCTCATCAATCGAATTG
ACTTC 
> TRINITY_DN46446_c0_g1_i1 
TCTCTCTCTCTGTGTGTCTGTCTCTTGTCAACTTAAATAGAAGCCAGTGTATCTCATTACGCGCCGCTACAGGGTTGAAA
CACAATCATAGAAGTACAAGAAAGGCAACGGAAGACGACAACGAAGGAAGAGGAGGAGGAGGACAGAGCAAAGATTC
ATCACGAACACACACACACAAACTAAAGTTTTCCCAAGAGACCGACTCGCGCAGGCGCGCCTTTATGCCCGCGGGGCA
ATGACGGACAAGCAGTCCCCGCCGTGTAACGCGGCGCCCAAGTTCAGCATCCAGCGCATCCTGGGCACGGACCTGGC
TGACTCGTGCAGGAGACCGAGCCACGGCGCCATCAAGGGCGACGCGTGGAGAGGCTTCCCGCTGTCCGCGGCCGGC
GTCGACCTCTCCCTGTTCTCGACGAGCAACGGGCCCCACTACGCGACGGGCGCCAGGGAGACGCTCTGCGGCTGTAA
GAAGAAGCGGCTCCAGGCAGCGACAACTCCCCCCGCCGCCGGACGGTGCCGCCCCGCGCAGGCAGCGGCGGACAT
CGATGCGCTCGTGTCGCCCGCGTCAAGCGTCTCGTCTGACGCCACCAAAGAGACGTCCTTAGATTTATCAAACCCGGA
CGACGTCGCCGAAAGGGTCTCGCCGGACTTCAAGGCCCCGCCGCAGAAGCGCTCGGTGGGTCGGGTCACGGCTGAC
GACAGAGACTCCCAGGCGGAGGAGAGAGACGCGGAGAGCGTCGCGTGTCGGGCCGGGGACAGGGCCTGCGAGAGC
CCCCCTCAGCACGGCAGCCCGCGTGCGCCCCCCAAGAAGAAGACGCGGACCGTGTTCTCTCGGAGCCAAGTGTTCCA
GCTGGAGTCGACGTTCGACATGAAGCGCTACTTGAGCAGCGCGGAGCGCGCGGGGCTCGCCGCGTCGCTGCACCTC
ACCGAGACGCAGGTGAAGATCTGGTTCCAGAACCGGCGCAACAAGTGGAAGCGCCAGCTCGCCGCCG 
 
PRDM12 
 
> comp102901_c0_seq1 
GCCGCCACCACCGCCGCCACCACCTCCGACGCCGACACCTTGGCAGTCGAGAAGTTGGAGTTCGTCGTCTTTGTGCT
TCTTGCGTTGTTCGTCTTCGATGCCGGGCACTCCGGGGATGCCCAGGAAGGTGTTGTGCGAGAAACTGTACCACACCA
GCAGCTCCTGGTCAGGCGGGATGGGCTCCAGGGCCTTGTAGTAGATGCTGTTGCCGATCTGCACCACCTCCAGGTTC
TGCTCCTGCTCGTTACGCGCACAACGGATGTAAGTCATCCAGCTGCGGTGGTTGTCCTGGCTCGCGTCCACAAAGTGA
CGCACCGTGCCATCCTCGTTGAACACCTCCCACATGAGGTTGTTGTTCTTGAAGATGTCTACACCGTCCGGGGGAATC
ATCTTGCCCGTGAAAGGTCCCATCTCGGTCCCCTGCTTGATCCAGGTCCTCGTGTAGATGCCCAGGTCTTCCCCGGGC
ACGGAGCTTGGCGCCACCGTGAGCTCGGCAGGAAGAGCCAAACTCGACATCTTGTCCAGCTTGG 
> comp102901_c1_seq2 
TGCCCTACACACAGCACCCACCTTCTACGCCGCAGACACAGCAACTGGACACGGCTCACCACTCATCACTCACCTCCC
GAGAAGCTAAACGGGGGCAGCACGCCGGAGACCATCGCATCGCCGATGCCGCGCGCCGTCTTGAACGCTCCGCTGG
ATCTCTCGCCGACGACGCCTCCTCCTCCTCCGACGACGCCTCCTCCTCCTCCAACGACGCCGCCGCCGTCTCTCTGCT
CGTTGAGAGCGCTGCGCCAGCGGCCGTACAGGAAACTGTGCAGTATGTCCGACGTGATGATCTCGGCCAGGGACGAG
AGGCCGGACGGCTTGAGCGAGAGGCTCGGCCTGAACGCCTGAAGTTCGCTCGCCACGGCTTGAGCGGCGAACAGAA
TATGGGTGGTGCTGGCGAACGTCGACATGGTTTTGCCTGGTGTGTGTGTGTGTGGG 
> Locus_133939_Transcript_1/1_Confidence_1.000_Length_476 
GCCACCGCCGCCGCCGCCGCCTCCGCCGACACCTTGGCAGTCGAGAAGTTGGAGTTCGTCGTCTTTGTGCTTCTTGC
GTTGTTCGTCTTCGATGCCGGGCACTCCGGGGATGCCCAGGAAGGTGTTGTGCGAGAAACTGTACCACACCAGCAGC
TCCTGGTCAGGCGGGATGGGCTCCAGGGCCTTGTAGTAGATGCTGTTGCCGATCTGCACGACCTCCAGGTTCTGCTC
CTGCTCGTTGCGCGCACAGCGGATGTAAGTCATCCAGCTGCGGTGGTTGTCCTGGCTCGCGTCCACAAAGTGACGCA
CCGTGCCATCCTCGTTGAACACCTCCCACATGAGGTTGTTGTTCTTGAAGATGTCCACACCGTCCGGGGGAATCATCTT
GCCCGTGAAAGGTCCCATCTCGGTCCCCTGCTTGATCCAGGTTCTCGTGTAGATGCCCAGGTCTTCCCCGGGCACGG
AGCTTGGTGCCA 
> TRINITY_DN6857_c0_g1_i1 
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GAGGTTGTTGTTCTTGAAGATGTCCACACCGTCCGGGGGAATCATCTTGCCCGTGAAAGGTCCCATCTCGGTCCCCTG
CTTGATCCAGGTCCTCGTGTAGATGCCCAGGTCTTCCCCGGGCACGGAGCTTGGCGCCACCGTGAGCTCGGCAGGAA
GAGCCAAACTCGACATCTTGTCCAGCTTGGCCAAAGTGGCGACTCCTCCCGAGAAGCTAAACGGGGGCAGCACGCCG
GTGACCATCGCATCGCCGATGCCGCGCGACGTCTTGAACGCTCCGCTGGATCTCTCGCCGACGACGCCTCCTCCTCC
GACGACGCCTCCTCCTCCGACGACGCCTCCTCCTCCGAC 
> TRINITY_DN11919_c0_g1_i1 
ACACACACAGACAGACACACAAACACACACAAAGATCCCCCCCCGCCGCTTCCGCGGGAAGACACACACACACATATA
TATATAAAGGCACTTACGACACGGAGATAGACAATCAGACGGGTAAGCAAAAGGAGACAGAGGGACAGACAGGACCG
GCACACGTAAAGAGACACTCACAGAAAGATACGGAGAGGCACACCGACCTACAGACAGGGCGGGTATTCAGACAGAC
AGACAGACACACCAAGAAAGATACGGAGCGACAGACACTCGGGAAAAAGACGCAGTCAGACAGAGACACACAGCCGG
GAAGATACTCAAAACGACACGGATGAGGACCACCACTCCTCGTGCCGCCCAGTAAAGCCTTCACAGACTTTTGGGGCA
AGTGCTGTTAGCGATCGCCTACACAGACAC 
 
GAD 
 
> comp164555_c0_seq1 
GGGGGGGGCAGCGTGGGAGGTTGAGGGGGGCAGCAGCAGGGCAGGGCTGCCTCCTGCCCTCACAGGTCGTGGCCC
AGACGCTCGATCTCGGAGAGCATGAAGTCGATGTCGGACTGCATGGCGGCCGGGTTGGAGATGACCATGCGGAAGAA
GTTGACCTTGTCCCCCTGCGGCTGGTAGCCCACCATGGTGGTGCCCGCCTCCATCATGCGCGCCTTCACCTTGGGCG
CGACCCTGCTGAGCTTGGCTCTCCTCTCCTCCCCGTCAGGCATCCCTCGCAGGCTCAGAGGTATGTACCAGAAACACA
CGTTCGTGTGCTCCGGCTCTCCCTGGAAGACGAGTTCGTATCCCTCTCGGTTCTTGATGGTCCTGTACAGGTACTGGG
CCAGGTCCAGGCATTTGTTGATCTGAGCCTCGAACCCAACCGTGCCCTTGGCCTTCCACATGAGCCAGAACTTGAAGA
TGTCGACGTGGCGGCCGCACTGGATCACTTTGTCGCCCGTGTCGTATGACGTGTCGTACTGCTTGTCGGGCTGAAACA
GGTACCCGGCGCACATCTTGTTGCAGCCCTGCAGCAAGCCCTCTTCACGGACTAGAATAGCCGAGCACTGCAGCAGC
ACCCCCATCATCTTGTGGGGGTTCCAGGTCACAGAGTTCGCCCTCTCGACTCCGTTGAGCTTGTGGCGATGCTTGCGA
GACATCAGCAGTCCACCTCCCCACGCCGCGTCGACGTGCATCCACATGTTGTGGCGCTGGCAGATGTCTGCGACGTC
GTGGAGCGGGTCGAAGGCGCCGTACACCGTGGTGCCAGCCGTGGCGCTCACGAAGAACGGCACCATCCCCTTTTTCT
TTGAGTCGATGATCTTGGCTTCCAGATCAGCAGGAACCATCTTCCCCCTCTGGTCGGCTTTGATGAGAAAGACATTGTC
GGCTCCGATCCCAAGCGCGGCAGCTGCCTTCTTGGTGGAGTAGTGGCTACACTCGGAGGTGAAGAGCACGAGCTGAG
GGACAGCCGCCATCCCCTTCATCTTCACCTCCGGGAAGAACTTGTAGCGAGCGGCCATGACGGCGTACAGGTTATTGA
TGGCTCCCCCTGGAGAGAAGACGCCATCGCCATCGCCGTTGGGCCAGCCGATGATCTCGCGCATTTTCTTCAGCGTG
ATTTTCTCCATGAGGACGAACACGGGCGCGATCTCATAGGTGAACATGTTGGTGTTGGCTGTCGAGGTCAACCACTCC
CCCGCCAATCCAATGATGTCCAGGCCACAAGACAGTTGGTTGAAAAACCGTGGGTGACCTGTGCGCACGCCGTACTTG
AGCGTGTCTCGACAGTCCACCAGGATCTGCTCGAGCGACTCGGGCGAGTCCGACAGCTCCAGGTTGAAGCCCTCGAG
GCCCTCCAGCAGCTGGTGCGGGTGGTGGAAGTCCAGGATCTTGGTGGAGCGGTCGAACGTCTTGCGGATGTAGCTCA
GCAGGATGTCCATCAGCTCCAGCAGGAACTGCACCGTCGCCTCCTCGCCGTTCTTGGCCGGCAGCAGGTCTCGCGCG
TACAGGTTAGAGAAGTTGACCTCTGCGCGGCGGTGAACCCTGGGGTCGCCGTCCATCTCGGCGCCGTCTCCCTTGCA
GCCGGCGGTGCCGTCCGCGCCGCCGAGCCGACCCCCGCCAGCCTGCTGCTGGCTCTGCTGGCTCCCGAGCGAGCC
CGGCACGCCGCCAGAGCCGCGTTCGTCCAACACCCCTCGCTGCAGGAACCCACACAGCTTCATGCCCAGCTTGCGAG
TGCAGCCGTGGGCCACTTCGCACCAATCGTTGTAATCGGTTGGGGGTCGCAGGACACGCGCAGAGGGGTCCTTCCCC
GCTCCACTCGAGGCAGCGCCCCCTCCGCTCTCCGCTGTGCTGGGCGGCGTAGCCATTATGAATGAACCTTCCCTCGG
AGTTGAACTCAAGGGGATGTTGCGTGCCGTAAGATCCCCCCCCTTGGTCTCCTCTTGTTTCTCCGTCTCAGAAAGGGG
TTATCCCGGTTGTGAAGACCTCCCGAAGCAACAGCCAGACTCCCGTTCTGAGGTGGCTGATGACCGTTGGCGAGAGAT
TGGGCCTCGAAGACTGCTTCTTGCCAAACCGCCTGTTGTCCCCTCGTTGCTGCCGATTCACAAGTTGAGCACCACAAC
GGTGCACGGTCTCTCTGGTCCAAGCCAGATCGTTATATCCGTGAGCCAGC 
> comp164555_c0_seq2 
ACCTGCACCGACGCCAACGCAAACAGCTCCATCACAGCGTGGGTAGTGGTGGTGACGCTAGTTGCTGGTGGTACCGG
TGGAGATGGTAGTGCCGGTTGTTGCGATTGGGATGCCGTTATCAATGCGTCATACAATTCATGTGGATCATGCTGGCAT
CATCGGTGGTAGTGCCAGTAGTGCCGGTGGTAATATTAGCGTGTGCTGGTGGTGATGCTGCCAATGCTGATGGCACTG
GGGGTATTGCGTGGCGGTTACTGGTTGCGATGCTGCTGATGTGAACTTGGGGTCCCACACTCACCCTGCTGAGCTTGG
CTCTCCTCTCCTCCCCGTCAGGCATCCCTCGCAGGCTCAGAGGTATGTACCAGAAACACACGTTCGTGTGCTCCGGCT
CTCCCTGGAAGACGAGTTCGTATCCCTCTCGGTTCTTGATGGTCCTGTACAGGTACTGGGCCAGGTCCAGGCATTTGT
TGATCTGAGCCTCGAACCCAACCGTGCCCTTGGCCTTCCACATGAGCCAGAACTTGAAGATGTCGACGTGGCGGCCG
CACTGGATCACTTTGTCGCCCGTGTCGTATGACGTGTCGTACTGCTTGTCGGGCTGAAACAGGTACCCGGCGCACATC
TTGTTGCAGCCCTGCAGCAAGCCCTCTTCACGGACTAGAATAGCCGAGCACTGCAGCAGCACCCCCATCATCTTGTGG
GGGTTCCAGGTCACAGAGTTCGCCCTCTCGACTCCGTTGAGCTTGTGGCGATGCTTGCGAGACATCAGCAGTCCACCT
CCCCACGCCGCGTCGACGTGCATCCACATGTTGTGGCGCTGGCAGATGTCTGCGACGTCGTGGAGCGGGTCGAAGG
CGCCGTACACCGTGGTGCCAGCCGTGGCGCTCACGAAGAACGGCACCATCCCCTTTTTCTTTGAGTCGATGATCTTGG
CTTCCAGATCAGCAGGAACCATCTTCCCCCTCTGGTCGGCTTTGATGAGAAAGACATTGTCGGCTCCGATCCCAAGCG
CGGCAGCTGCCTTCTTGGTGGAGTAGTGGCTACACTCGGAGGTGAAGAGCACGAGCTGAGGGACAGCCGCCATCCCC
TTCATCTTCACCTCCGGGAAGAACTTGTAGCGAGCGGCCATGACGGCGTACAGGTTATTGATGGCTCCCCCTGGAGAG
AAGACGCCATCGCCATCGCCGTTGGGCCAGCCGATGATCTCGCGCATTTTCTTCAGCGTGATTTTCTCCATGAGGACG
AACACGGGCGCGATCTCATAGGTGAACATGTTGGTGTTGGCTGTCGAGGTCAACCACTCCCCCGCCAATCCAATGATG
TCCAGGCCACAAGACAGTTGGTTGAAAAACCGTGGGTGACTTGAGCGTGTCTCGACAGTCCACCAGGATCTGCTCGAG
CGACTCGGGCGAGTCCGACAGCTCCAGGTTGAAGCCCTCGAGGCCCTCCAGCAGCTGGTGCGGGTGGTGGAAGTCC
AGGATCTTGGTGGAGCGGTCGAACGTCTTGCGGATGTAGCTCAGCAGGATGTCCATCAGCTCCAGCAGGAACTGCAC
CGTCGCCTCCTCGCCGTTCTTGGCCGGCAGCAGGTCTCGCGCGTACAGGTTAGAGAAGTTGACCTCTGCGCGGCGGT
GAACCCTGGGGTCGCCGTCCATCTCGGCGCCGTCTCCCTTGCAGCCGGCGGTGCCGTCCGCGCCGCCGAGCCGACC
CCCGCCAGCCTGCTGCTGGCTCTGCTGGCTCCCGAGCGAGCCCGGCACGCCGCCAGAGCCGCGTTCGTCCAACACC
CCTCGCTGCAGGAACCCACACAGCTTCATGCCCAGCTTGCGAGTGCAGCCGTGGGCCACTTCGCACCAATCGTTGTAA
TCGGTTGGGGGTCGCAGGACACGCGCAGAGGGGTCCTTCCCCGCTCCACTCGAGGCAGCGCCCCCTCCGCTCTCCG
CTGTGCTGGGCGGCGTAGCCATTATGAATGAACCTTCCCTCGGAGTTGAACTCAAGGGGATGTTGCGTGCCGTAAGAT
CCCCCCCCTTGGTCTCCTCTTGTTTCTCCGTCTCAGAAAGGGGTTATCCCGGTTGTGAAGACCTCCCGAAGCAACAGC
CAGACTCCCGTTCTGAGGTGGCTGATGACCGTTGGCGAGAGATTGGGCCTCGAAGACTGCTTCTTGCCAAACCGCCTG
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TTGTCCCCTCGTTGCTGCCGATTCACAAGTTGAGCACCACAACGGTGCACGGTCTCTCTGGTCCAAGCCAGATCGTTAT
ATCCGTGAGCCAGC 
> Locus_8851_Transcript_1/1_Confidence_1.000_Length_531 
CTGGAAGACGAGTTCATATCCCTCTCGGTTCTTGATGGTCCTGTACAGGTACTGGGCCAGGTCCAGGCATTTGTTGATC
TGAGCCTCGAACCCAACCGTGCCCTTGGCCTTCCACATGAGCCAGAACTTGAAGATGTCGACGTGGCGGCCGCACTG
GATCACCTTGTCGCCCGTGTCGTAGGACGTGTCGTACTGCTTGTCGGGCTGGAACAGGTACCCGGCGCACATCTTGTT
GCAGCCCTGCAGCAAGCCCTCCTCACGGACGAGAATAGCCGAGCATTGCAGCAGCACCCCCATCATCTTGTGGGGGT
TCCAGGTCACAGAGTTCGCCCTCTCGACCCCGTTGAGCTTGTGGCGATGCTTGCGAGACATCAGCAGTCCACCTCCCC
ACGCAGCGTCGACGTGCATCCACATGTTGTGGCGCTGGCAGATGTCAGCAACGTCATGGAGCGGGTCGAAGGCGCCG
TACACCGTGGTGCCGGCCGTGGCACTCACGAAGAACGGCACCATCCCTTTTTTCTTTGAGTCGAT 
> TRINITY_DN40566_c2_g1_i1 
GGGGGGGGGGGGTGAATATGTATCGCAGGAGGGGCAGCGCTGAAGTACTACACCCAGCCGGCATTCATGGGAGCAG
CCAGGGCTAAACCTCTACCCGGTTCTGTTCGGGGCAGGAACCCCCGAAAACATTTCCGCACCCGGAATTCCACATCCA
GCACACACACCTCCTCTCGCCAAGCCATGGAAGCAGCGCTGGCAAACCTAGGGACCCTATTGGTGGGTGGCAGCACC
ACGGTGGGGGGTGGGGGGGGGCAGCGTGGGAGGTTGAGGGGGGCAGCAGCAGCAGGGCAGGGCTGCCTCCTGCC
CTCACAGGTCGTGGCCCAGACGCTCGATCTCGGAGAGCATGAAGTCGATGTCGGACTGCATGGCGGCCGGGTTGGAG
ATGACCATGCGGAAGAAGTTGACCTTGTCCCCCTGCGGCTGGTAGCCCACCATGGTGGTGCCCGCCTCCATCATGCG
CGCCTTCACCTTGGGCGCGACCCTGCTGAGCTTGGCTCTCCTCTCCTCCCCGTCAGGCATCCCTCGCAGGCTCAGAG
GTATGTACCAGAAACACACGTTCGTGTGCTCCGGCTCCCCCTGGAAGACGAGTTCGTATCCCTCTCGGTTCTTGATGG
TCCTGTACAGGTACTGGGCCAGGTCCAGGCATTTGTTGATCTGAGCCTCGAACCCAACCGTGCCCTTGGCCTTCCACA
TAAGCCAGAACTTGAAGATGTCGACGTGGCGGCCGCACTGGATCACCTTGTCGCCCGTGTCGTATGACGTGTCGTACT
GCTTGTCGGGCTGGAACAGGTACCCGGCGCACATCTTGTTGCAGCCCTGCAGCAAGCCCTCTTCACGGACGAGAATA
GCCGAGCACTGCAACAGCACCCCCATCATCTTGTGGGGGTTCCACGTCACAGAGTTCGCCCTCTCGACTCCGTTGAGC
TTGTGGCGATGCTTGCGAGACATCAGCAGCCCACCTCCCCACGCCGCGTCGACGTGCATCCACATGTTGTGGCGCTG
GCAGATGTCGGCAACGTCGTGGAGCGGGTCGAATGCGCCGTACACCGTGGTGCCAGCCGTGGCGCTCACAAAGAAC
GGCACCATCCCCTTTTTCTTTGAGTCGATGATCTTGGCTTCCAGATCAGCAGGAACCATCTTCCCCCTCTGGTCGGCTT
TGATGAGAAAGACATTGTCGGCTCCAATCCCAAGCGCGGCAGCTGCCTTCTTGGTGGAGTAGTGGCTACACTCGGAGG
TGAAGAGCACGAGCTGAGGGACAGCCGCCATCCCCTTCATCTTCACCTCCGGGAAGAACTTGTAGCGAGCGGCCATG
ACGGCGTACAGGTTATTGATGGCTCCCCCTGGAGAGAAGACGCCATCGCCATCGCCGTTGGGCCAGCCGATGATCTC
GCGCATTTTCTTCAGCGTGATTTTCTCCATGAGGACGAACACGGGCGCGATCTCATAGGTGAACATGTTGGTGTTGGCT
GTCGAGGTGAGCCACTCCCCCGCCAATCCAATGATGTCCAGGCCACACGACAGTTGGTTGAAAAACCGTGGGTGACCT
GTGCGCACGCCGTACTTGAGCGTGTCTCGACAGTCCACCAGGATCTGCTCGAGCGACTCGGGGGAGTCCGACAGCTC
CAGGTTGAAGCCCTCGAGGCCCTCCAGCAGCTGGTGCGGGTGGTGGAAGTCCAGGATCTTGGTGGAGCGGTCGAAC
GTCTTGCGGATGTAGCTCAGCAGGATGTCCATCAGCTCCAGCAGGAACTGCACCGTCGCCTCCTCGCCGTTCTTGGCC
GGCA 
> TRINITY_DN49542_c0_g1_i1 
GCCGGCAGCAGGTCTCGCGCGTACAGGTTAGAGAAGTTGACTTCTGCGCGGCGGTGAACCCTGGGGTCGCCGTCCAT
CTCGGCGCCGTCTCCCTTGCAGCCGGCGGTGCCGTCCGCGCCGCCGAGCCGACCCCCGCCAGCCTGCTGCTGGCTC
TGCTGGCTCCCGAGCGAGCCCGGCACGCCGCCAGAGCCGCGTTCGTCCAACACCCCTCGCTGCAGGAACCCACACA
GCTTCATGCCCAGCTTGCGAGTGCAGCCGTGGGCCACTTCACACCAATCGTTGTAATCGGTTGGGGGTCGCAGGACA
CGCGCAGAGGGGTCCTTCCCCGCTCCACTCGAGGCAGCCCCCCCTCCGCTCTCCGCTGTGCTGGGCGGCGTAGCCA
TTATGAATGAACCTTCCCTCGGAGTTGAACTCAAGGAGATGTTGCGTGCCGTAAGACCCCCCCCCTTGGTGTCCTCTTG
TTTCTCCGTCTCAGAAAGGGGTTATCCCGGTTGTGAAGACCTCCCGAAGTAACAGCCGGACTCCCGTTCTGAGGTGGC
CGATGAACGTTGGCGAGCGAATGCTGTACTCGGGTGGATGATTGTCCGCTGGCTTGGCTGGC 
 
ShoxA 
 
> comp313800_c0_seq1 
GGCGTTCGGTGGCAGAACTCGGTGTGCGGTTGATCGGTGGCCCTTGATTGGTGACGGCTGATTGGTGGGTGGCCGCT
GAATCGTTGGTGGCCGAGGTCTGTCGTGCCGGCGGCCTCTTAGAGACCCAGGGCGGCCGCGTGCTTGCGAGCTTTGA
GTCGCAGGTCGGCGATGCTCGAGTTCTTGGTACTCGTTTTAGCGGCCGCGGCGGCGGCGGCCACTGCCGAGGCGGA
GTCGGCGATGCTGGCGAGGGAGGGCAGCCCGAAAGGAGGCGGCGGGAACATCATGTAGGGAGCGTGTGCGGCCAG
GTGCGAGTGGAGGTGGTGGTGTGCATGGGCAGCCACTCCCTCCAATTGCAATTGCGCCTGTACCTGTTGGAAGGGCA
TTCTCAGAGCGCCCATGTTGACGTAGGGGGCCACGCGGCACGCCTCCAGGTGACTCGTGGTGCCGATCAGGACTCCT
TTATGCATTTGAT 
> TRINITY_DN69692_c0_g1_i1 
GACGGAGACAGCGAGAGGGAGGACAGCGACTTCGGTGTCTCCAAAGGCCGAGACGACTCGAAGGAGCGGCGGGAG
GAGTCGAGAGCCGAGGAGGAGGAGGGCCAAGCGAAGCTCAAGCAGCGCCGCAGTCGCACCAACTTCACCCTGGAGC
AGCTCAATGAGCTGGAACGTCTATTCGACGAGACGCACTACCCCGACGCGTTCATGCGGGAGGAGCTGAGCCAGAGG
CTCGGACTGTCCGAGGCTCGAGTGCAGGTCTGGTTCCAGAACAGGCGCGCCAAATGCAGGAAGCAGGAGAATCAGAT
GCATAAAGGAGTCCTGATCGGCACCACGAGTCACCTGGAGGCGTGCCGCGTGGCCCCCTACGTCAACATGGGCGCTC
TGAGAATGCCCTTCCAACAGGTAACCCTACACACACGGAACACGTGTACACACACACACGGAACACGTGTA 
 
ShoxB 
 
> TRINITY_DN87225_c0_g1_i1 
GTTGCATGCGGGGAGATCCCTTCCATTTGGACCTGCTGGAAGGGGAGGCGCAAGGAGTTGATGCTGAGGTAGGGGGC
CACGTGACACGCGTCCAGGTGCGAGCTCGCGCTGAAGAACACACCTCGGTGAAGTTGATTTTCTTGCTTGCGGCACTT
GGCTCTCCTGTTCTGAAACCAAACCTGAACTCGTGCCTCGGAGAGTCCGAGCCTCTGGCTGAG 
 
ShoxC 
 
> ENSPMAT00000009315 
TTACAGGTTTGGTTCCAGAACAGGCGCGCGAAGAGCAGGAAACAGGAGATGCAGGCGCGGAGAGGCGTGATGTTGAG
GCCGGGTCTGGATGGGCACCGGGTGGCCCCGTACATCCACATGGGAGTCACGAGGCTGCATCATAAACAGCTAGACG
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TGAAAGTCGATCTCCAGCTAGACGATCGCGGGCCGTGCCCCGCACGTCAATCGCTTGGCTCACGTCCCTGCAGTGGC
TCGGCTCGCGCGTCTGCTGCTTGCAAGGCGCCTCCGCTCGAATCGCCCGAAGCTTCACTTCAGACTCGCAATTCTTCT
ACCCCACCGCTGTCTTCCGCAGGAGCCCAGGTATCCTCCGTCTCGAAACATTCGAGCCTCGCGGACCTGCGGATGAA
GGCGCGGCGCCACGCGGCTTCACTGGGGCTGTAA 
 
ProxA 
 
> comp164363_c3_seq7 
CTCGAGGCCACGCCCCCTGACCGCACTGTACTCCCTGGCGCCCGGCGCGGAGCCTCAGAGCTCGGAATCCGTGGGC
CGGGGTCACCAAGCGGCGAGCCGAGAAGCCGAGAAGCCGGGAGCCACGAGCCCAGGAGCCGGGAGACACGAGCAG
AGAAGCCGGGAGCCAGGAGCCCGAGTCTGGAGTCCAGAGGCGGGAGCTCAGAGCCTCGGGAGCCCCTTCAGCCAAG
TGCCGAAGTGCTGCGTCTACCCCGGGGAGGCTCTCGTCGCCCGAGTCCCGACAGCGATGCTGCTTTGATGCAGTGGT
CACTCGACGCCTGTGCTGTTCAGTGATGCACTAGAGCATCCGGGAAGAGCGACGCGTGGAACGTGAGCGTGGGGAG
GAGGCCCTCGGCGCCCATGAGTGTGGTGCTTCCCAGCCCCGAGGGCAATGCCCCTGACGGCACGAGGGAGGCGGCC
GCGGGCTCCACCATTCTGGATCAGCTGCTCCGCACAACAGAGCCTGCTTCACCTGGACACCTCGGCACCGCACTCCT
CAAGCGCTGCGCCAGCAGTGGAAGCAACTCTTCACTGGTGCCAGGCGCAGTGTGCAGGAAGCGGCATGGCTCCGAG
GGCACCGAGCGCCAGGGAAGTGACTCGGGCCAGGAAAGAGGATCGCCTGTGGGCAACCGGCCCCTGGATGAGCACC
TACAGGCCAAGCGCGCCCGCGTTGAGAGCATCATCCGTGGCATGAGCCACTCTCCACTGGGCGTTGGCACCGCTTGC
CGTGGGGAGAGGGATGATGAGGCGTGCATCGCTGCAGGAGAGAGGCCCTGTCCCTCAGACTTGACAGAGGAGCCAG
GGGGGCCCCCCCACCCTCCGAGGTCGAGCCCCCAGAGCCAAGGCCCTCACCTACCAACATCACAGCAACAGCGGGA
GAACAAGCGTAAGCAACGCCTACCCCAGCAACAGAGCCAGGGCTCTCGGGGGACACGCCGGTCCCGGCAGGGCAGC
AGGCAGACAGGGGAGCAGTGTGCCGAGGAGAGGCGGCGCCTGAAGCAACAGCTGGAGGACCTACAGAGGCAGCTGC
GCCAGCTGCAGGAGAAGTTCTTCCAGGTGTACAGCAGTAGCAGCAGCGACTCCGAGTTGGAGGACCACACTGGAGAG
GACTCTGCAGATGAAAGTGCGTCTATGCGGGTAGGGAGGCACTCTCAGCTTCGCGCCCCCTTGCGCGAGGCTGCCGA
TTATTTCGACGATGCTCGCCATTGTTCCCGGACAGCAGTGAATGATTGCAGGTTTGAGGCAAATGACAGGATTCACACA
AAGTGTCCCTCAAGAAACAGAGTGGAGAATGGACAGAGGGTGCACAATGACCTCCTAAAAGAGGATGGAGATGACTTT
GCAGAGGCTCTTAAGAACGGGCTCCATGGTGCTGTGTCTCAGGTGGTGGACTCGGTTGTGCGGATGTTCTCAGCGAAA
CCACACAGTCCCCGACTAACCACGGCTCCCCTACAGCTGAAGACCTCACTGGTGGGGAGGCCCACAACGAACGGGGA
AAGACACGATGTCAAGACTAACAACCGCCTCTCACAGTGCCTAAGTGATGTCCTGGGCAGAAGCTTGGACGATAGGCC
TTTTCACGTCACAGCCAATGCAACAGAAGGTTATGTAGACCAGACGGAGGCCCTTCCACTGGTTGTACGAAAGTCCTAC
TCTGAAGGGCGATCCTCCAAGGGTGCACTGTTTGGTAATCACCACTCTGCTGGCCTCCCGCTGCTCTGCTCTCCGGGG
TTCCCCGGCTCTTCGCTGCACCACCTCAGGCTGCCCCTTCCTCTGCTCTCCTCGCTGCCCAAGCCCCTGTGTGAGCCA
GGCGGCACAGCCACTAAGGAGGGCATGGGGAGCGCTCGTAAGGAGGATGGGGGCCTGTCTCCAGTGCTTCTGGATC
TTGCCAAAGACTTGCCAGGGAGGGCACAGTTTCTAGGAGAGCCACCAGGTAACACTGGGCTGGTAGGAGGGCCTCCC
ATCGCTGCCACATCTCCAACCTTGACCAGCAGCTCTGGGGATGGTCTCTCCACTTCACTGGTGAAGTCTGAGTGCGGG
GACCTGCAGGACACCAGCGACGTCTCCCCCTATGCCACCACCACCGACGGCCTCATGGTCCAGCCCCTGCTGCAGGA
GGGCCTCACTCCGCACCACCTCAAGAAGGCCAAACTCATGTTCTTCTACTCGCGCTATCCCAGCTCCAACATGCTCAA
GCTTTACTTCCCGGATGTCAAGTTTAACAGGTGCACGACGTCGCAGCTCATCAAGTGGTTTAGCAACTTCCGCGAGTTC
TACTACATCCAGATGGAGAAGTTTGCACGCGCTGCGGTAACCGAGGGGCTTGACGGGGAGACGCTGGGCGTCACTCG
CGACTCCGAGCTCTTCAAGGCGATCAACGCTCACTACAACAAGTCCAACGATTTCCAGGTGCCGGAGACCTTCCTGGA
GGTGGCGGGGATCACCCTGCGAGAGTTTTACGCAGCCGTCAAGGCCGGCAGAGACGCAGACCCATCCTGGAAGAAAT
TCATCTACAAAATAATCTGCAAGCTGGACAGCCCTGTGCCCGAGGTCTTCCGCTCTCCATGCTGCCTGCAGGAGCTGT
TGCAGGAGTGACGGAGAGGCGTTGCGTCTCACCGTGCCACCTGCAGGAGGGAGCGACGCTGCGCTGCCTGCATTGC
GAGCTGCTCTACTGTGCCGCTTCTCGCTGCCAAGCTCTGGAGCGGCACTCCCCAGCCCCCTCTCCGGCAAACATCCC
AGTCGTAATCACCAAATACTCTGCTTTCCAAATGATTTTGGAGTTTTAAAAGTCGGTAGCAATTATTATTAAATACTTAAG
TAATGAGTATTCCTATGCTAGTCATAATAGTAATGATTACATTATGCCAGTAATACATAGTTGTTGTTGTTTCAGTAACAAT
GATGGACATTGCTACTTGCGGCAGTACAGAAGTGGACAAATTGACTGGACATTGTGGGGAGGGGTAGGGCAGCAAGG
GGTGGGGGAGGAAGCTGGGCAGCA 
> comp164363_c3_seq6 
GGTGAAGCCGGCTCACGTGGGGGCGTGGGTTATGACTCGAGCCATGCAGCAGCTGCGTCATGACCTTGGGTTTCGTC
ACATGAAGGCGACGCATGACTGAGTACATGTATTCCTGTGTGTACGTGCTTGCGTGCATTCAGCTGTTGATGGGAGTAA
TTATCCTGAGCCTTTTCAGGCTGACAGAGGGGGGAGGCCTTTGAGTGCACGCGTGTGACCCGAGCCCACGTTGTTACA
GGTGCAATTAATCGCTATGAATGCATAGCATGCTCGTGTTGGTGATGATGCTTGTGAGGACGATGAAAACATAATTAAC
GTGTGATAATGGACACTCATAATGAAGGACACGCAATGAAGATGGCGAGTGCACGTGATGATGAAACTGCGAGTGTCG
CCCCGGGTTCCTCTGTGCTCCTTGACGAGAGGCCCTGTTCAGGACGGCCTCATGGTCCAGCCCCTGCTGCAGGAGGG
CCTCACTCCGCACCACCTCAAGAAGGCCAAACTCATGTTCTTCTACTCGCGCTATCCCAGCTCCAACATGCTCAAGCTT
TACTTCCCGGATGTCAAGGTCAGCCGCGTCTGAACCAGCAATCACCACAGCAGCAGCAGCGACTGCTACCATAACCAC
AACATGTCTACTTCGCCATTTCTAGTTTTATATACGTGTTGGTGGGGGGGGGAGTGGGAATAGTGTGATGTACCATGAT
AATACGCAGATGGGACAAGTCTCGCCGCTGGAG 
> comp164363_c3_seq5 
CTCGAGGCCACGCCCCCTGACCGCACTGTACTCCCTGGCGCCCGGCGCGGAGCCTCAGAGCTCGGAATCCGTGGGC
CGGGGTCACCAAGCGGCGAGCCGAGAAGCCGAGAAGCCGGGAGCCACGAGCCCAGGAGCCGGGAGACACGAGCAG
AGAAGCCGGGAGCCAGGAGCCCGAGTCTGGAGTCCAGAGGCGGGAGCTCAGAGCCTCGGGAGCCCCTTCAGCCAAG
TGCCGAAGTGCTGCGTCTACCCCGGGGAGGCTCTCGTCGCCCGAGTCCCGACAGCGATGCTGCTTTGATGCAGTGGT
CACTCGACGCCTGTGCTGTTCAGTGATGCACTAGAGCATCCGGGAAGAGCGACGCGTGGAACGTGAGCGTGGGGAG
GAGGCCCTCGGCGCCCATGAGTGTGGTGCTTCCCAGCCCCGAGGGCAATGCCCCTGACGGCACGAGGGAGGCGGCC
GCGGGCTCCACCATTCTGGATCAGCTGCTCCGCACAACAGAGCCTGCTTCACCTGGACACCTCGGCACCGCACTCCT
CAAGCGCTGCGCCAGCAGTGGAAGCAACTCTTCACTGGTGCCAGGCGCAGTGTGCAGGAAGCGGCATGGCTCCGAG
GGCACCGAGCGCCAGGGAAGTGACTCGGGCCAGGAAAGAGGATCGCCTGTGGGCAACCGGCCCCTGGATGAGCACC
TACAGGCCAAGCGCGCCCGCGTTGAGAGCATCATCCGTGGCATGAGCCACTCTCCACTGGGCGTTGGCACCGCTTGC
CGTGGGGAGAGGGATGATGAGGCGTGCATCGCTGCAGGAGAGAGGCCCTGTCCCTCAGACTTGACAGAGGAGCCAG
GGGGGCCCCCCCACCCTCCGAGGTCGAGCCCCCAGAGCCAAGGCCCTCACCTACCAACATCACAGCAACAGCGGGA
GAACAAGCGTAAGCAACGCCTACCCCAGCAACAGAGCCAGGGCTCTCGGGGGACACGCCGGTCCCGGCAGGGCAGC
AGGCAGACAGGGGAGCAGTGTGCCGAGGAGAGGCGGCGCCTGAAGCAACAGCTGGAGGACCTACAGAGGCAGCTGC
GCCAGCTGCAGGAGAAGTTCTTCCAGGTGTACAGCAGTAGCAGCAGCGACTCCGAGTTGGAGGACCACACTGGAGAG
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GACTCTGCAGATGAAAGTGCGTCTATGCGGGTAGGGAGGCACTCTCAGCTTCGCGCCCCCTTGCGCGAGGCTGCCGA
TTATTTCGACGATGCTCGCCATTGTTCCCGGACAGCAGTGAATGATTGCAGGTTTGAGGCAAATGACAGGATTCACACA
AAGTGTCCCTCAAGAAACAGAGTGGAGAATGGACAGAGGGTGCACAATGACCTCCTAAAAGAGGATGGAGATGACTTT
GCAGAGGCTCTTAAGAACGGGCTCCATGGTGCTGTGTCTCAGGTGGTGGACTCGGTTGTGCGGATGTTCTCAGCGAAA
CCACACAGTCCCCGACTAACCACGGCTCCCCTACAGCTGAAGACCTCACTGGTGGGGAGGCCCACAACGAACGGGGA
AAGACACGATGTCAAGACTAACAACCGCCTCTCACAGTGCCTAAGTGATGTCCTGGGCAGAAGCTTGGACGATAGGCC
TTTTCACGTCACAGCCAATGCAACAGAAGGTTATGTAGACCAGACGGAGGCCCTTCCACTGGTTGTACGAAAGTCCTAC
TCTGAAGGGCGATCCTCCAAGGGTGCACTGTTTGGTAATCACCACTCTGCTGGCCTCCCGCTGCTCTGCTCTCCGGGG
TTCCCCGGCTCTTCGCTGCACCACCTCAGGCTGCCCCTTCCTCTGCTCTCCTCGCTGCCCAAGCCCCTGTGTGAGCCA
GGCGGCACAGCCACTAAGGAGGGCATGGGGAGCGCTCGTAAGGAGGATGGGGGCCTGTCTCCAGTGCTTCTGGATC
TTGCCAAAGACTTGCCAGGGAGGGCACAGTTTCTAGGAGAGCCACCAGGTAACACTGGGCTGGTAGGAGGGCCTCCC
ATCGCTGCCACATCTCCAACCTTGACCAGCAGCTCTGGGGATGGTCTCTCCACTTCACTGGTGAAGTCTGAGTGCGGG
GACCTGCAGGACACCAGCGACGTCTCCCCCTATGCCACCACCACCGTATCCTTCAAAGCCTCAGCGAGCAAACTTGGT
CTGCTTAGTCACACATGTGCACTCGCGGAATTTCCCGCATGTCCGTGGGTGAACTTGCGCGGTTGTGAAACTATCCCC
ATCCATATCTCGCTCTCCCCACTTGCTTCCACTACCCCCTTACCACTCCCCTAAACTTCGTGGCCTATCATATGTATGTA
CTGATGATCTATCCATGCACACATCGCTTATCGAGTTCAAGGGTACCCCTGGTTAGTGTTGTTAATTGAAGATATGCAGA
ATTTGCATGCTCGTCCATCAAAAGGGCAATGACAATTACCGTTCATTTGATTCAAAATTGATTTCTTTGGTGCTTGAAGCT
AATCGGCACAGCATGAAATGCATGCGTCTATGAGCGAAGCCTTGGCTGAGACATTAAGATTTCTGGGTGATATGTTCAG
CTGCACTTGTTGGCATGACAACCAATCGCTTCACATTTGTCTCATCTGAGGTTGCGCGAGTAGATGGTGACAGCAGGAT
AGGAGGCTGGTAGCGAGGTGGGAGAAGAATGAGAGGTCTTTCAAATGGAATTGTTGATAGATTTTGGGAGTGCTTGTG
AAATTCACCTTTTGAACAATTTGTTTGGTTTAATTCCTGATATGTCAAGGCACGGATTTGATCATATTTGGGATGTCACTT
GCTGTTATAGTGTCAGTGATTGTTGATGTCAGTTGCATTAGATTCATACCTTTGTCTAAACTAATGAAAAATTTATCCACA
GCCCCAAGGGGCCATCCGGAGGTTTTTCATCTCCTACGATGGAGACTTGAGACAACATCAAGGCAGCATTAGTCATCA
TTCCAGTCAAAGGAATTAATGTTTGAGCAAAGTAATAAACATGTCAACAGTGTGAAACGCACAGCCTGGAGTAGAAGTA
TCCGTATGTGTACGAGTCACCCGTGGCCAAGACGTAGCCCATGAGTTGTTCAGTGACGGGCGCTGCATATCATCCTCT
TGTTGGGTGACACGAGGAATCTTCATGTCACTTGACTTGGTTATGTACAGAACAGTAGCACATAATTACAGTTGTGTCAC
AATCCCACCTGACTTGGGTGAGCAGATCATTATTGTAATTTAAAAGTAAACTTTTGCCTTTTTGGGTTGGAAATTCTAGAA
TTCCAATATACCAGAAATTGCATTCTGTCCAGGCAAGTGTGTTTACATTTACAGTAAATTAGGAATGTTAGTATTGGGAC
AACTTTGGACAATTTTAGATATGAC 
> Locus_57986_Transcript_1/1_Confidence_1.000_Length_1609 
GTGCCAACTTGCTGCGTCTACCCAGGGGAGCCTCTCGTCGACCGAGTCCCGACAGCGATGCTGCTTTGATGCAGTTGT
CACTCGACGCCTGTGCTGTTCAGTGATGCACTAGAGCATCCGGGAAGAGCGACGCGTGGAACGTGAGCGTGGGGAG
GAGGCCCTCGGTGCCCATGAGTGTGGTGCTGCCCAGCCCCGAGGGCAATGCCCCTGACGGCACCAGGGAGGCGGCC
GCGGGCTCCACCATTCTGGATCAGCTACTCCGCACAACAGAGCCTGCTTCACCTGGACACCTCGGCACCGCACTCCTC
AAGCACTGCGCCAGCAGTGGTAGCAACTCTTCACTGGTGCCAGGCATAGTGTGCAGGAAGCGGCATGGCTCCGAGGG
CACGGAGCGCCAGGGAAGTGACTCGGGCCAGGAAAGAGGATCGCCTGTGGGCAACCGGCCCCTGGATGAGCACCTG
CAGGCCAAGCGCGCCCGCGTTGAGAGCATCATTCGTGGCATGAGCCACTCTCCACTGGGCGTTGGCACCGTTTGCCG
TGGGGAGAGGGATGATGAGGAGTGCGTCGCTGCAGGAGAGAGGCCCTGTCCCTCAGACTTGACAGAGGAGCCAGGG
GGTCCCCTCCACCCTCCGAGGTCGAGTCCCCAGAGCCAAGGCTCTCACCTACCAACATCACAGCAACAGCGAGAGAA
CAAGCGTAAGCAACGCCTACCCCAGCAACAGAGCCAGGGCTCTCGGGGGACACGCCGGTCCCGGCAGGGTAGCAGG
CAGACAGGGGAGCAGTGTGCCGAGGAGAGGCGGCGCCTGAAGCAACAGCTGGAGGACCTACAGAGGCAGCTGCGCC
AGCTGCAGGAGAAGTTCTTCCAGGTGTACAGCAGCAGCAGCGACTCCGAGTTGGAGGACCACACTGGAGAGGACTCT
GCAGATGAAAGTGCATCTATGCGGGTAGGGAGGCACTCTCAGCTTCGCGCCCCCTTGCTCGAGGCTGCCGATTATTTT
GACGATGCTCGCCATTGTTCCCGGACAGCAGTGAATGATTGCAGGTTTGAGGCAAGTGATAGGATTCACACAAAGTGT
CCCTCAAGAAACAGAGTGGAGAATAGACAGAGGATGCATAATGACCTCCTAAAAGAGGATGGAGATGACTTTGCAGAG
GCTCTTAAGAACGGGCTCCATGGTGCTGTGTCTCAGGTGGTGGACTCGGTTGTGCGGATGTTCTCAGCGAAACCACAC
AGTCCTCGACTAACCACAGCTCCCCAACAGCTGAAGACCTCACTGGTGGGGAGGCCCACAACGAACGGGGAAAGGCA
CGATGTCAAGTCTAACAACTGCCTCTCACAGTGCCTAAGTGATGTCCTGGGCAGAAGCTTGGACAATAGGCCCTTTCAT
GTCACAGCCAATGCAACAGAAGGTTATGTAGACCAGACGGAGGCCCTTCCACTGGTCGTACGAAAGTCCTACTCTGAA
GGGCAATGCTCCAAAGGTGCACTGTTTGGTAATCACCACTCTGCTGGCCTCCCCCTGCTCTGCTCTCCGGGATTCCCC
GGCTCTTCGCTGCCCCTTCCTCTGCTCTCCTCGCTGCCCAAGCCTCTGTGTGAGCCAGGCGGCAC 
> Locus_1_Transcript_4008/5968_Confidence_1.000_Length_326 
CGGAAGGCCTCGGGCACAGGGCTGTCCAGCTTGCAGATTATTTTGTAGATGAATTTCTTCCAGGATGGGTCTGTGTCT
CTGCCGGCCTTGACGGCTGCGTAAAACTCTCGCAGGGTGATCCCCGCTACCTCCAGGAAGGCCTCCGGCACCTGGAA
ATCGTTGGACTTGTTGTAGTGAGCGTTGATCGCCTTGAAGAGCTCGGAGTCGCGAGTGACGCCCAGCGTCTCCCCGTC
AAGCCCCTCGGTCACGGCAGAGCGTGCAAACTTCTCCATCTGGATGTAGTAGAACTCGCGGAAGTTGCTGAACCACTT
GATGAGCTGCGACGT 
> Locus_1_Transcript_4007/5968_Confidence_1.000_Length_484 
TAGAACTCGCGGAAGTTGCTGAACCACTTGATGAGCTGCGACGTCGTGCACCTGTTAAACTTCACATCCGGGAAGTAG
AGCTTGAGCATGTTGGAGCTGGGGTAGCGCGAGTAGAAGAACATGAGCTTGGCCTTCTTGAGGTGGTGCGGAGTGAG
GCCCTCCTGCAGCAGGGGCTGGACCATGAGGCCGTCGGTGGTGGTGGTGGCATAGGGGGAGACGTCGCTGGTGTCC
TGCAGGTCCCCGCACTCAGACTTCACCAGTGAAGTGGAGAGACCATCCCCAGAGCTGCTGGTCAAGGTTGGAGATGT
CGCAGCGATGGGAGGCCCTCCTACCAGCCCAGTGTTACTTGGTGGCTCTCCTAGAAGCTGTACCCTCCCTGGCAAGTC
TTTGGCAAGATCCAGAATTACTGGTGACAGGCCCCCATCCTCCTTACGAGTGCTCCCCAAACCTGACCTACCTCAACCT
CAGTGGCAACAAGATTAAA 
> TRINITY_DN43202_c0_g1_i1 
GGGTCACCAAGCGGCGAGCCGAGAAGCAGGGAGCCACGAGCCCAGGAGCCGGGAGACACGAGCAGAGAAGCCGGG
AGCCAGGAGCCGGGATCCAGGACCCTGAGTCTGGAGTCCAGAGGCGGGAGCTCAGAGCCTCGGGAGCCCCTTCAGC
CAAGTGCCGAAGTGCTGCGTCTACCCCGGGGAGGCTCTCGTCGCCCTCGTCGCGACAGCGATGCTGCTTTGATGCAG
TGATCACTCGACGCCTGTGCTGTTCAGTGATGCACTAGAGCATCCGGGAAGAGCGACGCGTGGAACGTGAGCGTGGG
GAGGAGGCCCTCGGCGCCCATGAGTGTGGTGCTGCCCAGCCCCGAGGGCAATGCCCCTGACGGCACCAGGGAGGC
GGCCGCGGGCTCCACCATTCTGGATCAGCTGCTCCGCACAACAGAGCCTGCTTCACCTGGACACCTCGGCACCGCAC
TCCTCAAGCGCTGCGCCAGCAGTGGAAGCAACTCTTCACTGGTGCCAGGCGCAGTGTGCAGGAAGCGGCATGGCTCC
GAGGGCACCGAGCGCCAGGGAAGTGACTCGGGCCAGGAAAGAGGATCGCCTGTGGGCAACCGGCCCCTGGATGAGC
ACCTCCAGGCCAAGCGCGCCCGCGTTGAGAGCATCATCCGTGGCATGAGCCACTCTCCACTGGGCGTTGGCACCGTT
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TGCCGTGGGGAGAGGGATGACGAGACGTGCATCGCTGCAGGAGAGAGGCCCTGTCCCTCAGACTTGACAGAGGAGC
CAGGGGGACCCCCCCACCCTCCGAGGTCGAGTCCCCAGAGCCAAGGCCCTCACCTACCAACATCACAGCAACAGCGA
GAGAACAAGCGTAAGCAACGCCTACCCCAGCAACAGAGCCAGGGCTCTCGGGGGACACGTCGGTCCCGGCAGGGCA
GCAGGCAGACAGGGGAGCAGTGTGCCGAGGAGAGGCGGCGCCTGAAGCAACAGCTGGAGGACCTACAGAGGCAGCT
GCGCCAGCTGCAGGAGAAGTTCTTCCAGGTGTACAGCAGCAGCAGCGACTCCGAGTTGGAGGACCACACTGGAGAGG
ACTCTGCAGATGAAAGTGCGTCTATGCGGGTAGGGAGGCACTCTCAGCTTCGCGCCCCCTTGCGCGAGGCTGCCGAT
TATTTCGACGATGCTCGCCATTGTTCCCGGACAGCAGTGAATGATTGCAGGTTTGAGGCAAATGACAGGATTCACACAA
AGTGTCCCTCAAGAAACAGAGTGGAGAATGGACAGAGGATGCACAATGACCTCCTGAAAGAGGATGGAGATGACTTTG
CAGAGGCTCTTAAGAACGGGCTCCATGGTGCTGTGTCTCAGGTGGTGGACTCGGTTGTGCGGATGTTCTCAGCGAAAC
CACACAGTCCCCGACTAACCACGGCTCCCCTACAGCTGAAGACCTCACTGGTGGGGAGGCCCACAACGAACGGGGAA
AGGCACGATGTCAAGACTAACAACCGCCTCTCACAGTGCCTAAGTGATGTCCTGGGCAGAAGCTTGGACGATAGGCCC
TTTCACGTCACAGCCAATGCAACAGAAGGTTATGTAGACCAGACGGAGGCCCTTCCACTGGTTGTACGAAAGTCCTACT
CTGAAGGGCGATCCTCCAAGGGTGCACTGTTTGGTAATCACCACTCTGATGGCCTCCCGCTGCTCTGCTCGCCGGGCT
TCCCCGGCTCTTCGCTGCACCACCTCAGGCTGCCCCTTCCTCTGCTCTCCTCGCTGCCCAAGCCCCTGTGTGAGCCAG
GCGGCACAGCCACTAAGGAGGGCATGGGGAGCACTCGTAAGGATGATGGGGGCCTGTCTCCAGTGCTTCTGGATCTT
GCCAAAGACTTGCCAGGGAGGGCACAGTTTCTAGGAGAGCCACCAAGTAACACTGGGCTGGTAGGAGGGCCTCCCAT
CGCTGCCACATCTCCAACCTTGACCAGCAGCTCTGGGGATGGTCTCTCCACTTCACTGGTGAAGTCTGAGTGCGGGGA
CCTGCAGGACACCAGCGACGTCTCCCCCTATGCCACCACCACCGACGGCCTCATGGTCCAGCCCCTGCTGCAGGAGG
GCCTCACTCCGCACCACCTCAAGAAGGCCAAACTCATGTTCTTCTACTCGCGCTATCCCAGCTCCAACATGCTCAAGCT
TTACTTCCCGGATGTCAAGTTTAACAGGTGCACGACGTCGCAGCTCATCAAGTGGTTTAGCAACTTCCGCGAGTTCTAC
TACATCCAGATGGAGAAGTTTGCACGCGCTGCGGTGACCGAGGGGCTTGACGGGGAGACGCTGGGCGTCACTCGCG
ACTCCGAGCTCTTCAAGGCGATCAACGCTCACTACAACAAGTCCAACGATTTCCAGGTGCCGGAGACCTTCCTGGAGG
TGGCGGGGATCACCCTGCGAGAGTTTTACGCAGCCGTCAAGGCCGGCAGAGACGCAGACCCATCCTGGAAGAAATTC
ATCTACAAAATAATCTGCAAGCTGGACAGCCCTGTGCCCGAGGTCTTCCGCTCTCCATGCTGCCTGCAGGAGCTGCTG
CAGGAGTGACGGAGAGGCGTTGCGTCTCACCGTGCCACCTGCAGGAGGGAGCGATGCTGCGCTGCCTGCATTGCGA
GCTGCTCCACTGTGCCGCCTCTCGCTGCCAAGCTCTGGAGCGGCACTCCCCAGCCCCCTCTCCGGCAAACATCCCAG
TCGTAATCACCAAATACTCTGCTTTCCAAATGATTTTGGAGTTTTAAAAGTCGGTAGCAATTATTATTAAATACTTAAGTAA
TGAGTATTCCTATGCTAGTCATAATAGTAATGATTACATTATGCCAGTAATACATAGTTGTTGTTGTTTCAGTAACAATGA
TGGACATTGCTACTTGCGGCAGTACAGAAGTGGACAAAGGGACTGGAC 
 
ProxB 
 
> comp240049_c0_seq1 
GAGGGCGGACGCGGCGTTCGCCGGGGCCGACGATTTTGCGCGACGGCCGGTCCCGTCGTCGTCGTCCCCCCCACCT
TGCGCGTCGCCCTCGGACAGAGACCGCTCCCCACCGGCCCACGGGGCCCAGCCGCCGGGGGGCTTCGCGGAGCCG
GGCAGCCGCACGTACGACGAGAGGCTGCACCAGGTGAAGAGGGCACGCGTGGAGAACATCATCCGCGGCATCAGCG
TGTCGCCCGGCGCCGCGCTCAGGGACCGGGACGTGGCGGGGGCCGCACGGCAGCCCCCCCAAGAGTGGGAGGTCG
GGGCGGGCGACGCGGCCGGGGGTGGCGTCTCGTCGATGGAGCAGGATGAGGAGGAGG 
> comp110109_c0_seq1 
TCTCTCTCTTCCATTTTGCCAAACACGAGTCCAATCTGTCGCGGGGTGACGCACACCCCCCCCTCCCTCTTGCGTCCTA
CGCAGAACCCTAAATAGTTGTCGTTTGTTTCCGTTCTAAACTCGTCCCGCAGTTTTAATTCGTGCAAGAAGAACAAAAAA
TGTATTTTCGCCGCCGCGGCCGTTTGAACACGACCGTCACCGCCGACGCTGTTGTGTTTTACCGAGTCACTTCTCGTG
GTTCGTTTCGGGGTTTCTGTGACGAGGCTGGACAAAGCCGGCGGGGGGGGGGGCTTGTTGTTTTGTTCTCCCTCTCTC
GAGAGCACGTGGCCAGCCAGGCAGCTTGCACTCACGGCCGTCACAGAGTTTCCCCTCCTGCCCCAGCCTTGCGGAGG
GAGGCGGTGGTGTTGGGGGGGGGGGCGTTGGTGGGGAGGGCGCGTCACCGCCGGAGGTCACTGCAGGAGGCTGTC
CTGCGAGCAGCCGGAGAGACGGAAACCGTCAGGGACCTCCGAGTCCATCTTGCAGATCACCTTGTAGATCGCCTTCTT
CCACGACGGGTCGGCGTCCTTCCCGGCGGTGATGGCCGTGAAAAACTCCCGCAGCGTGATCTCGGACACCTCCAGGA
AGCGCACCGGCACCTCGAAGTCGTTGGCCTTGTTGTAGTGTACGTTGAGCGCCCGGAAGAGCTCGCAGTCACGCGTC
ACCCTCAGCTCGTCGACGTTGGTCACGCCCTCCGTGATCGCCTGCCGCGCGAACTTTTCCACCTGGATGTAGTAGAAC
TCGCGGAA 
> Locus_169599_Transcript_1/1_Confidence_1.000_Length_208 
GGGGTTGGTTGGCAGGGGGGCGCGTCACCGCCGGAGGTCACTGCAGGAGGCTGTCCTGCGAGCAGCCGGAGAGAC
GGAAAGCGTCGGGGACCTCCGAGTCCATTTTGCAGATCACCTTGTAGATCGCCTTCTTCCAGGACGGGTCAGTGTCCT
TCCCGGCGGTGATGGCCGTGAAAAACTCCCGCAGCGTGATCTCGGACACCTCCAG 
> Locus_1_Transcript_4007/5968_Confidence_1.000_Length_484 
TAGAACTCGCGGAAGTTGCTGAACCACTTGATGAGCTGCGACGTCGTGCACCTGTTAAACTTCACATCCGGGAAGTAG
AGCTTGAGCATGTTGGAGCTGGGGTAGCGCGAGTAGAAGAACATGAGCTTGGCCTTCTTGAGGTGGTGCGGAGTGAG
GCCCTCCTGCAGCAGGGGCTGGACCATGAGGCCGTCGGTGGTGGTGGTGGCATAGGGGGAGACGTCGCTGGTGTCC
TGCAGGTCCCCGCACTCAGACTTCACCAGTGAAGTGGAGAGACCATCCCCAGAGCTGCTGGTCAAGGTTGGAGATGT
CGCAGCGATGGGAGGCCCTCCTACCAGCCCAGTGTTACTTGGTGGCTCTCCTAGAAGCTGTACCCTCCCTGGCAAGTC
TTTGGCAAGATCCAGAATTACTGGTGACAGGCCCCCATCCTCCTTACGAGTGCTCCCCAAACCTGACCTACCTCAACCT
CAGTGGCAACAAGATTAAA 
> Locus_153806_Transcript_1/1_Confidence_1.000_Length_274 
GGGTGGTGGCCGAGTAGGGCGACACGTCTGCCGAGTCCGACTGCTCGCCGCACTCCGACTTGATCATGGCGAGCGA
CAGCGCGTCTCCCGACGCGGTGGTCAACGCCGGCGAAGGCGCGTTATTCTGCCCGTGCGACATCAGCAGCTGCTGCT
GGTGATGATGATGATGATGCTGCTGCTGCTGATGATGCTGCAGCTGCTGCTGCTGATGATGATGATGGTGCTGCTGGT
GATGATGATGCTGCTAATGATGATGATGCTGCTAATGATGATG 
> TRINITY_DN86424_c0_g1_i1 
TGTATCACGTCGCAGCTCATCAAGTGGTTCAGCAACTTCCGCGAGTTCTACTACATCCAGGTGGAGAAGTTCGCGCGG
CAGGCGATCACGGAGGGCGTGACCAACGTCGACGAGCTGAGGGTGACGCGTGACTGCGAGCTCTTCCGGGCGCTCA
ACGTCCACTACAACAAGGCCAACGACTTCGAGGTGCCGGTGCGCTTCCTGGAGGTGTCCGAGATCACGCTGCGGGAG
TTTTTCACGGCCATCACCGCCGGGAAGGACGCCGACCCGTCGTGGAAGAAGGCGATCTACAAGGTGATCTGCAAGAT
GGACTCGGA 
> TRINITY_DN43202_c0_g1_i2 
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TCATCATCACCAGCAGCACCATCATCATCATCAGCAGCAGCTGCAGCAGCATCATCAGCAGCAGCATCATCATCATCAT
CACCAGCAGCAGCTGCTGATGTCGCACGGGCAGAATAACGCGCCGTCGCCGGCGCTGACCACCGCGTCGGGAGACG
CGCTGTCGCTCGCCATGGTCAAGTCGGAGTGCGGCGAGCAGTCGGACTCGGCAGACGTGTCGCCCTACTCGGCCAC
CACCCTCCAGGAGGGCCTCACTCCGAGCCACCTCAAGAAGGCCAAGCTCATGTTCTTCTACTCGCGCTACCCCAGCTC
CAACATGCTCAAGATCTACTTCTCCGACGTCAAGTTCAACAGGTGTATCACGTCGCAGCTCATCAAGTGGTTCAGCAAC
TTCCGCGAGTTCTACTACATCCAGATGGAGAAGTTTGCACGCGCTGCGGTGACCGAGGGGCTTGACGGGGAGACGCT
GGGCGTCACTCGCGACTCCGAGCTCTTCAAGGCGATCAACGCTCACTACAACAAGTCCAACGATTTCCAGGTGCCGGA
GACCTTCCTGGAGGTGGCGGGGATCACCCTGCGAGAGTTTTACGCAGCCGTCAAGGCCGGCAGAGACGCAGACCCAT
CCTGGAAGAAATTCATCTACAAAATAATCTGCAAGCTGGACAGCCCTGTGCCCGAGGTCTTCCGCTCTCCATGCTGCCT
GCAGGAGCTGCTGCAGGAGTGACGGAGAGGCGTTGCGTCTCACCGTGCCACCTGCAGGAGGGAGCGATGCTGCGCT
GCCTGCATTGCGAGCTGCTCCACTGTGCCGCCTCTCGCTGCCAAGCTCTGGAGCGGCACTCCCCAGCCCCCTCTCCG
GCAAACATCCCAGTCGTAATCACCAAATACTCTGCTTTCCAAATGATTTTGGAGTTTTAAAAGTCGGTAGCAATTATTATT
AAATACTTAAGTAATGAGTATTCCTATGCTAGTCATAATAGTAATGATTACATTATGCCAGTAATACATAGTTGTTGTTGTT
TCAGTAACAATGATGGACATTGCTACTTGCGGCAGTACAGAAGTGGACAAAGGGACTGGAC 
 
ProxC 
 
> comp17112_c0_seq1 
GAGCACCTGAAGGCGAAGCGCGCCCGTGTGGAGACCATCGTGCGGGAGATGAGCGCCCTGCCCGCGCCATCCGACA
AGGTCGCGTACGAGCAGGACGCCGCGTGCCAGCCGCAGGGGAGCGTCGGTCACGGCGGCCGCGGAAGCAAGCGGA
AGCAGCGGCTCCCGCGGCAGCAGCGGCAGCTGCTGAGGACTGGGAGGCACCACGAACGGAGGCACCTCCGCCACC
AGCTGAGGGAGATGCAGTGG 
> comp208620_c0_seq1 
CGGTGAGCTTCTGTGGCCAGGGCTACTCCCCGTGCCTCCCGCACCCATTGATGGCCTTCCCCCTGCAGCTCACTCAC
CACATGGGCCCCAGGGCTCGGGACGGACTGCCCCCGGAGCTGAGGAGCATCGAGCAAGACCTGGCCAGCGCCGGC
CGGGGCAAGCCGAGCCGGCACGCGGGGCCTCTTCGCTACCACATGCCCTGCTCGCCGGACATCAGCCGGACCCCAT
CCAAAGGGCTGCTCTTCCCGCTCGTCAAGTCGGAGGGATACAGCCTGCAGGAATATCAAGATATGTGCCACTACCAGG
AAGCGACCGGCCAGGAAGGTCTCACGCCGGGTCACCTCAAGAAGGCCAAGCTCATG 
> comp152513_c0_seq2 
CCAACCCCGAGGAGCTGACGGTCACCCGCGACTCGGAGCTCTTCCGCGCGCTCAACCTCCACTACAACAAGGCCAAT
GACTTTCAGGTTCCCGAGCGTTTCCTGGAGGTGGCGGAAATCACCCTGCGCGAGTTTTTCTCCGCGATCCAGGCAGGT
AAGGACGTGGACCCGTCGTGGAAGAAGGCCATCTACAAGGTCATCTGCAAGCTGGACAGCGAGGTTCCCGAGTCCTT
CCGCTCTCCCAGCTGCCTGTGGGAGATCACGCACCTCTAGACGTCACCGCGCTCCTTCTCCGCCCATCCTGGGGGAC
CTTGTTCCATAACCCGGCTGAAGAGTCACAAAGTATTTCTCATCGGTGGCTTTCGACGATCTTCCTTTGAAAGCCATGG
CGAGCGCATCCTTGAAGCGTCGCGACCGAGTCACTACCGAGTCGTCGAAGCCCTAAGTTTGTGCCTTGTGTCCGGGC
GGAAAAATAAGAGGCCCAGTAAGTCCCCGCACTTAAACGCCGCAACAAATCCAC 
> ENSPMAT00000007312 
CAGGAAGGTCTCACGCCGGGTCACCTCAAGAAGGCCAAGCTCATGTTCTACTACTCGCGCTACCCCAGCTCCACCATG
CTCAAGATCTACTTCCCCGATGTCAAGTTCAACCGCTGCATCACGTCGCAGCTCATCAAGTGGTTCAGCAACTTTCGCG
AGTTCTACTACATCCAGATGGAGAAGTTCGCACGGGCAGCCCTGGCGGACGGGGTGACCAGCGCCGAGGAGCTCAC
GGTCACACGCGACTCGGAGCTGTTCCGCGCCCTCAACGTGCACTACAACAAGGCCAACGACTTCCAGGTCAGATCCT
GCTTT 
> ENSPMAT00000007316 
GTCTCACGCCAGTTCAACCGCTGCATCACGTCGCAGCTCATCAAGTGGTTCAGCAACTTTCGCGAGTTCTACTACATCC
AGATGGAGAAGTTCGCACGGGCAGCCCTGGCGGACGGGGTGACCAGCGCCGAGGAGCTCACGGTCACACGCGACTC
GGAGCTGTTCCGCGCCCTCAACGTGCACTACAACAAGGCCAACGACTTCCAGATCAATACATATATGTACGCTACAGTG
TACACACGAGCAAAACTCTCTTCTGTCGCAACATACGCGTACACAACAGCCGGAAAGCGTCATCAGTTGCAAAGTTGCA
ATTTATTCACGACTGCAACTGCAAGCAACGCTCCGCGCACTTACATTAGCGCTGCTTACAACTTTAGTGGA 
> TRINITY_DN65978_c0_g1_i1 
GCGGGAAGAGCAGACCTTTGGATGGGGTCCGGCTGATGTCCGGCGAGCAGGGCATGTGGTAGCGAAGAGGCCCCAC
GTGCCGGCTCGGCTTGGCCCGGCCGACGCTGGCCAGGTCTTGCTCGATGCTCCTCAGCTCCGGGGGCAGTCCGTCC
CTAGCCCTGGGGCCCATGTGGTGAGTGAGCTGCAGGGGGAAGGCCATCAATGGGTGCGGGAGGCACGGGGAGTACC
CCTGGCCACAGAAGCTCACCGGCTCGAGCCCCGTCGGAGGAGGAGGGATGTGATAGCTCTGCTGAGGCAGCTGGGC
GCTGCTCTGAGGCGGCGGCTCGCGCGGCAGCTTCTGAACCACGAGGGGCAGGGCCTCCAGCTGTTCTGCGACGGGC
AGCCCCAGGAAGCATTCCAGGGGACCGACGGCCGGTGCGTTCTCCGGCCCCTGCGGCGGTTGCTGGGAAGCGGTCG
TCTTCTCTTTCCTCGTG 
> TRINITY_DN88612_c0_g1_i1 
AGTTCTACTACATCCAGATGGAGAAGTTCGCACGGACAGCGCTGGCGGACGGGGTGACCAGCGCCGAGGAGCTCACG
GTCACACGCGACTCGGAGCTCTTCCGCGCCCTCAACGTGCACTACAACAAGGCCAACGACTTCCAGGTCCCAGGACG
CTTCTTGGAGGTGGCGGAGCTGACGCTGCGCGAGTTCTTCTGCGCCGTCGCGGCTGCCAAGGACGTCGACCCTTCGT
GGAAGAAGGCCATCTACAAGGTGATCTGCAAGCTGGACGCCGAGGTGCCCGAGGCTTTCCGCTCCCCCAGCTGCCTT
CACGAGCTTCTGGGCGACTGAGACAACATTCGCTTTTTTCGTCCGCGGAAAAAATCTCCACCGCGACCACCGTCACCA
CCACCACCGCCGTCACCACAACCACCACCACCGTCACCACCACCACGCTCAGTTTGGCTGTCGAAAAACGACCA 
 
ProxD 
 
> comp320497_c0_seq1 
GAGCATGTTGGAGCTGGGGTAGCGAGTGTAGAAGAAGATGAGCTTCGCCTTCTTGAGGTGCGTGGGTGTGAGCCCAT
CCTGAATCGTGGCCGCGGAGTAAGGCGACATGTCCGGCGTGTCGGGAAGATCTCCGCTCTCAGCCTTCACCATGGAC
AGCGACAGACCGCGAGTCGGCGGCGAACACGAGCGGGAGCCAAACGCTTGGGCA 
> comp152513_c0_seq1 
CCAACCCCGAGGAGCTGACGGTCACCCGCGACTCGGAGCTCTTCCGCGCGCTCAACCTCCACTACAACAAGGCCAAT
GACTTTCAGGTTCCCGAGCGTTTCCTGGAGGTGGCGGAAATCACCCTGCGCGAGTTTTTCTCCGCGATCCAGGCAGGT
AAGGACGTGGACCCGTCGTGGAAGAAGGCCATCTACAAGGTGATCTGCAAGCTGGACGCCGAGGTGCCCGAGGCTTT
CCGCTCCCCCAGCTGCCTTCACGAGCTTCTGGGCGACTGAGACAACATTCGCTTTTGTCGTCCGCGGAAAACATCTCC
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ACCGCGACCACCGCCACCACCACCACCGTGGGTGTGAGAGGCGTTGCGATCGTGACCGCGGGCCACCCACGGACCG
GGCGCCTGGAAGAGAACCAAGGCCACGTTTTCCCCACTGCCACAAGCGGAGCTGTGCCAGCACGGTTACGGGGTTTT
CCCATTACCACAAGCGAGCCAGAAC 
> Locus_124952_Transcript_1/1_Confidence_1.000_Length_313 
CCGCGGATGGAAAAAGCTCATTTTGTCTCAGTCGCCCAGAAGCTCGTGAAGGCAGCTCGGGGAACGGAAAGCCTCGG
GCACCTCGGCGTCCAGCTTGCAGATGACCTTGTAGATGGCCTTCTTCCACGATGGGTCGACGTCCTTACCTGCCTGGA
TCGCGGAGAAAAACTCGCGTAGGGTGATCTCCGCCACCTCCAGGAAACGCTCGGGGACCTGAAAGTCGTTGGCCTTG
TTGTAGTGGAGGTTGAGCGCACGGAAGAGCTCCGAGTCGCGGGTAACCGTCAGCTCATCACGTCATCCACACCGTCG
TCAC 
> TRINITY_DN16830_c1_g1_i1 
ACGAGGATCTCCTTGCTCCCCAACGACTCCCGTGTTACCCGCGGGCTGCCCCTCTGCCTCCCCGCCCGCCTGTTGCA
GGGGCAGCCGCTGCTTGCGTTTGTTCCCTCGGGGGCTCGTGGGTCGGTCACCCCTCTCGGGATCCCCGCTGCGCGC
GTTCATGCTGCGGATGATGTTCTCCACGCGGGCCCGCTTGGCCTGGAGGTCGTGCCCGTGGTGGCCGCCGCCGCCG
CCGCCGCTGCCCGACCCCACCGA 
> TRINITY_DN93079_c0_g1_i1 
ACGACGTGATGCACCGGTTGAACTTGACGTCGGGAAAGTAGAGCTTGAGCATGTTGGAGCTGGGGTAGCGAGTGTAG
AAGAAGATGAGCTTCGCCTTCTTGAGGTGCGTGGGTGTGAGCCCATCCTGGATCGTGGCCGCGGAGTAAGGCGACAT
GTCCGGCGTGTCGGGAAGATCTCCGCTCTCAGCCTTCACCATGGACAGCGACAGACCGCGAGTCGGCGGCGAACAC
GAGCGGGAGCCGAACGCTTGGGCGGGCACGTGCAGGTGATGATGCTGCTGCTGCTGCTGGTGGTGGTGTTGCTGGT
GGTGGTGGTGCTGCTGCTGGTGGTGATGGTGGTG 
 
S1.2) Gene fragments / In situ probes 
 
S1.2a) Lamprey Sequences 
 
>ERRA_probe 
CGAGTACATGCTCAACGCCATGCCCAAGCGCCTGTGCCTGGTGTGCGGGGACGTGGCGTCGGGCTACCACTACGGC
GTGGCGTCCTGCGAGGCCTGCAAGGCGTTCTTCAAGCGCACCATCCAGGGGAACATCGAGTACAGCTGCCCAGCGTC
CAACGAGTGCGAGATCACGAAGCGGAGGCGCAAGGCCTGCCAGGCCTGCCGCTTCATGAAGTGCCTCAAAGTGGGAA
TGCTCCGAGAAGGTGTGCGGCTGGACAGGGTGCGTGGCGGGCGTCAGAAGTACAAGAGGAGAATCGATGCCGAGAA
CAGCCCTTACCTCAACCCCCAGCTCACGCAGCCCATCAAGAAGCCCTGCAACGGCACTCTGGTGAACAAGATCGTGTC
GCACCTGATCGTGGCCGAGCCGGACAAGATCTACGCCATGCCAGACCCCACGGTGCCCGACAGCGACATCAAGGCG
CTCACCACGCTGTGCGACCTGGCCGACCGCGAGCTCGTCGTCATCATCGGCTGGCCAAGCACGTGCCAGGCTTCTCG
GCCCTCTCGCTGGGCGACCAGATGTCGCTGCTGCAGAGCGCGTGGATGGAGGTGCTGCTGCTGGGCGTGGCGTTCC
GCTCGCTGCCCTACGAGGACGAGCTCGTGTACGCCGAGGACTTCGTCATGGACGAGGAGCTGTCCAAGGTGGCCGGT
CTGCTCGACCTCAACTCCGCCATCCTGCAGCTCGTGCGCAAGTACAAGGCCCTGAAGCTCGACAAGGAGGAGTTTGTG
GCGCTGAAGGCCATCGCCCTGGCTAACTCTGACTCGATGCANATCGAGGACGGAGAGGCGGTGCAAAAGCTTCAGGA
C 
 
>ERRB_probe 
GTGCAGACCAAGTGCGAGTACATGCTCAACGCCATGCCCAAGCGCCTGTGCCTGGTGTGCGGGGACGTGGCGTCGG
GCTACCACTACGGCGTGGCGTCCTGCGAGGCCTGCAAGGCGTTCTTCAAGCGCACCATCAGGGGAACATCGAGTACA
GCTGCCCAGCGTCCAACGAGTGCGAGATCACGAAGCGGAGGCGCAAGGCCTGCCAGGCCTGCCGCTTCATGAAGTG
CCTCAAAGTGGGAATGCTCCGAGAAGGTGTGCGGCTGGACAGGGTGCGTGGCGGGCGTCAGAAGTACAAGAGGAGA
ATCGATGCCGAGAACAGCCCTTACCTCAACCCCCAGCTCACGCAGCCCATCAAGAAGCCCTGCAACGGCACTCTGGTG
AACAAGATCGTGTCGCACCTGATCGTGGCCGAGCCGGACAAGATCTACGCCATGCCAGACCCCACGGTGCCCGACAG
CGACATCAAGGCGCTCACCACGCTGTGCGACCTGGCCGACCGCGAGCTCGTCGTCATCATCGGCTGGGCCAAGCACG
TGCCAGGCTTCTCGGCCCTCTCGCTGGGCGACCAGATGTCGCTGCTGCAGAGCGCGTGGATGGAGGTGCTGCTGCTG
GGCGTGGCGTTCCGCTCGCTGCCCTACGANGACGAGCTCGTGTACGCCGAGGACTTCGTCATGGACGAGG 
 
>ERRC_proble 
GCAAGTGCGAGTACATGCTGAGCACGCTGCCCAAGCGCCTGTGCCTGGTGTGCGGCGACGTGGCCTCGGGCTACCA
CTACGGCGTGGCGTCGTGCGAGGCCTGCAAGGCGTTCTTCAAGCGCACCATCCAGGGAAACATCGAGTACAGCTGCC
CAGCCCCCAACGAGTGCGAGATCACCAAGCGGCGCCGCAAGTCGTGCCAGGCGTGCCGCTTCATGAAGTGCCTCACC
GTGGGCATGCTCAAGGAAGGCGTCCGTCTGGACCGAGTGCGGGGCGGCCGGCAGAAGTACAAGCGCAGGATCGACG
CGGAGAACAGCCCGTTCCTCGGGCCCCAGCTGGACCAGCCTGCCAAGAAACCACTGAACAAGATCATCTCGCACCTG
CTGGTGGCCGAGCCCGAGAAGATGTTTGCGATGCCCGACCCGGCCGTTCCCGAGGGAGAGGTGAAGGCCCTCACGA
CGCTGTGCGACCTCGCCGACCGCGAGCTCGTCGTCATCATCGGCTGGGCCAAACACGTCCCCGGCTTCTCGGTGCTC
TCGCTGGGCGACCAGATGTCGCTGCTGCAGAGCGCGTGGATGGAGGTGCTGCTGCTGGGCGTCGTGTTCCGCTCGC
TGCCGTGCGACGAC 
GAGCTCGTGTGGGCGGACGACTACGTGATGGACGAGGAGTCGTCGCGCGTCGCCGGCCTCCTCGACCTCAACTCCA
CCATTCTGCAGCTCGTGCGCAAGTACAAGAGCCTGGCGCTCGACCGCGAGGAGTTCGTCACGCTCAAGGCTATCGCG
CTCGCCAACTCGGGTACGC 
GACTCGATGCACATAGAGGACGGCGGGGCGGTGCAACGTCTCCAGGACGGCCTCCACGAGGCCCTGCAGGAGCACG
GCGCGAGCCAGCATGCCGACGAGCCGCGCCGCGCCGGCAAGCTGCTCATGACGCTGCCGCTCCTCCGGCAGACGG
CGACGCGCGCCGTGCAGTTCTTCTACTCGGTCAAGCTGGAGGGGAAGGTGCCCATGCACAAACTTTTCCT 
 
>HMXA_probe 
ACGTCGTCCGGGTTTGATAAATCTAAGGACGTCTCTTTGGTGGCGTCAGACGAGACGCTTGACGCGGGCGACACGAG
CGCATCGAT 
GTCCGCCGCTGCCTGCGCGGGGCGGCACCGTCCGGCGGCGGGGGGAGTTGTCGCTGCCTGGAGCCGCTTCTTCTTA
CAGC 
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CGCAGAGCGTCTCCCTGGCGCCCGTCGCGTAGTGGGGCCCGTTGCTCGTCGAGGACAGGGAGAGGTCGACGCCGGC
CGCG 
GACAGCGGGAAGCCTCTCCACGCGTCGCCCTTGATGGCGCCGTGGCTCGGTCTCCTGCACGAGTCAGCCAGGTCCGT
GCC 
CAGGATGCGCTGGATGCTGAACTTGGGCGCCGCGTTACACAGCGGGGACTGCTTGTCCGTCATTGCCCCGCGGGCAT
AAA 
GGCGCGCCTGCGCGAGTCGGTCTCTTGGGAAAACTTTAGTTTGTGTGTGTGTGTTCGTGATGAATCTTTGCTCTGTCCT
C 
CTCCTCCTCTTCCTTCGTTGTCGTCTTCCG 
 
>HMXB_probe 
CCGCGCTGGCATTTCTTATTTAGGCGTTATTCGTCGCGTGGAGTCGCGAATTCATTTTTTTCTTGTTTTTACTCCGCACA
CAGAG 
AGACCGAGGCGTCGCCACGGGACGAAGAAAAAGATGTCCGAGAAAGCGACCACGCCGCAAAATCCCGGCCCCAACAA
AGT 
GTCATCATTCTTCATCCAAAATCTTCTCAATTCCGAAGACAAGCCCGCGACCAAGCCCGAGCGCCAGCTCATCTGTTTC
G 
GATTTGGCAATGTTCGCTTCGGCGAGGAGATGTCGGCTCTCGGGCACGGCGCGGGTCTCGTGGTGGCTCCGTTCGAG
ATC 
CCCATGCCGAGATTCGCAATGCCGCCCTTTCGCCTCGTCGAGAAGTCCATTGCCCCGTGGCACCCCTACCTCCCGTTC
GG 
ACAGACGGAGAGTCCTAGGGGATGCTCCCCGTCTCTGCCCAACAGCGATCACGCCTCGCCGTCTCCCTTCAGCGACC
GGG 
GCTCTCCCGGTACCGCGGCCAATAAATGCGAGGACGCGGACGGGGGAGACTCGTCGAGGGGAGCTGACGAGCGACT
CACG 
CTGCACAAAACTGCCGCCGCCGCAGCCGCAGCAGCAGCCGAAGACGCAGCAGACGCCAAGGAAGAATCCATTGGCG
ACAG 
CGGCTCCGAGCGACAACTCGAAACGAGCGGCGGCAGCTGCGG 
CGGCGGCGGCGGCGTCGATCTTCTGGAGAAGAAGGGCGGACGCAAGAAGAAGACGCGGACCGTGTTCTCTCGGAGC
CAAGTGTTCCAGCTGGAGTCGACGTTCGACATGAAGCGCTAC 
 
>HMXC_probe 
GACGCAGGTGAAGATCTGGTTCCAGAACCGGCGCAACAAGTGGAAGCGCCAGCTCGCCGCCGAGCTCGAGGCCGCC
AACTTGGCGCAGGTGTCGGCGGCGCACAGACTCGTGCGTGTGCCCGTGCTCTACCGGGAAGGGGGCTTGCACGGGA
GAGCGGTTCCCGCGGGGGGCGTCAGAGCCCCGCTCGCGTTCCCCTACCCCTTCTACTACCCCGGCGGTGCATTGACA
CACTTCGCGATGCCCTACGCCGCCAGCAGCTCCGGCCTCATGCAGTGAGAGTGTGGACAAAACTCGTTGCACACGAC
GCGTTGTTGTTGTTGGGGGTGGGGGTGTAGAAGCAGAGGGCTCTGTTCCGTCGCCACATATACGAGTGCGGTAATGAT
ACGTTTTAGTCCGTCAGCCTGTCGTTGGCTTTTCAGACCAATGTTATTAATCGTCCAGCA 
GCAGCAGAATTCGTTTTGAAGCGAAGCAAACGTCTGATGCGGTTTCTTCGACGTTTGTGCGTCTCGTCGGCAGTCGTG
CCCCCGTGCTTGCGGATGAGTGCGCGCCCGGACAGCGAGACTGACAGACGACGAGACAGCGTCGAAAACTCACGCG
AACCCCCATCGTCAGTTGTGTGCGAGGTGATACAGACGCGATCCATTTGTGGATACCCCACTGACTTGTAATGACGCC
CGATTCTCAACAGGTGATCGAATGTTGTTGCGAAAGCGATGGCTCCGTATCTTGCAGAGTGTTAACAGATGTACTAAGT
GTGTCGTTGAGTCTGATGGGAGACGCGTAGAGGCTTTGAAATGTAATGTTGTTGTTTTTTTATCAATGTAACGTGTCTCC
ATTGTTTTAGTGGGGTAGCTATAAATCGATCACCCTTGTATGATTTCCACGACTGTGTACTGCCGCTTTTTGTCCATCC 
 
> DRGX_probe 
GCCCTGTCGCGATGTTTTACTACCACGTACCTCAGGCGCTGGACAGCGACTGCTATGAGGCCAACACACTGGGAGCC
GGGGAACTTCCGTCATCGGCCGACTTCGAAGAGGGCTTCTTCCGACGCAAGCAGAGACGCAACCGCACCACGTTCAC
CCTGCAGCAGCTGGAGGAGCTGGAGTCGGTCTTTGCTCAGACGCACTACCCAGACGTGTTCA 
 
> PRDM12_probe 
GAGAAGTTGGAGTTCGTCGTCTTTGTGCTTCTTGCNTTGTTCGTCTTCGATGCCGGGCACTCCG 
GGGATGCCCAGGAAGGTGTTGTGCGAGAAACTGTACCACACCAGCAGCTCCTGGTCAGGCGGGATGGGCT 
CCAGGGCCTTGTAGTAGATGCTGTTGCTGATCTGCACCACCTCCAGGTTCTGCTCCTGCTCGTTACGCGC 
ACAGCGGATGTAAGTCATCCAGCTGCGGTGGTTGTCCTGGCTCGCGTCCACAAAGTGACGCACCGTGCCA 
TCCTCGTTGAACACCTCCCACATGAGGTTGTTGTTCTTGAAGATGTCCACACCGTCCGGGGGAATCATCT 
TGCCCGTGAAAGGTCCCATCTCGGTCCCCTGCTTGATCCAGGTCCTCGTGTAGATGCCCAGGTCTTCCCC 
GGGCACGGAGCTTGGCGCCACCGTGAGCTCGGCAGGAAGAGCCAAACTCGACATCTTGTCCAGCTTGGCC 
AAAGTGGCGACTCCTCCCGAGAAGCTAA 
 
>PROXA_probe 
CACAGTCCCCGACTAACCACGGCTTCCCCTACAGCTGAAGACCTCACTGGTGGGGAGGCCCA 
CAACGAACGGGGAAAGGCACGATGTCAAGACTAACAACCGCCTCTCACAGTGCCTAAGTGATGTCCTGGG 
CAGAAGCTTGGACGATAGGCCCTTTCACGTCACAGCCAATGCAACAGAAGGTTATGTAG 
ACCAGACGGAGGCCCTTCCACTGGTTGTACGAAAGTCCTACTCTGAAGGGCGATCCTCCAAGGGTGCACTGTTTGGTA
ATCACCACTCTGATGGCCTCCCGCTGCTCTGCTCGCCGGGCTTCCCCGGCTCTTCGCTGCACCACCTCAGGCT 
GCCCCTTCCTCTGCTCTCCTCGCTGCCCAAGCCCCTGTGTGAGCCAGGCGGCACAGCCACTAAGGAGGGC 
ATGGGGAGCACTCGTAAGGATGATGGGGGCCTGTCTCCAGTGCTTCTGGATCTTGCCAAAGACTTGCCAG 
GGAGGGCACAGTTTCTAGGAGAGCCACCAAGTAACACTGGGCTGGTAGGAGGGCCTCCCATCGCTGCCAC 
ATCTCCAACCTTGACCAGCAGCTCTGGGGATGGTCTCTCCACTTCACTGGTGAAGTCTGAGTGCGGGGAC 
CTGCAGGACACCAGCGACGTCTCCCCCTATGCCACCACCACCGACGGCCTCATGGTCCAGCCCCTGCTGC 
AGGAGGGCCTCACTCCGCACCACTTCAGAAGGCAAACTCATGTTCTTCTACTCGCGCTATCCCAGCTCCA 
AATGCTCAAGCTTTACTTCCCGGATGTCAAGTTTAACAGGTGCACGACGTCGCAGCTCATC 
AAGTGGTTTAGCAACTTNCGCGAGTTCTACTACATCCAGATGGAGAAGTTTGCACGCGCTGCGGTGACCG 
AGGGGCTTGACGGGGAGACGCTGGGCGTCACTCGCGACTCCGAGCTCTTCAAGGCGATCAACGCT 
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>PROXB_probe 
TGTATCACGTCGCAGCTCATCAAGTGGTTCAGCAACTTCCGCGAGTTCTACTACATCCAGGTGGAGAA 
GTTCGCGCGGCAGGCGATCACGGAGGGCGTGACCAACGTCGACGAGCTGAGGGTGACGCGTGACTGCGAG 
CTCTTCCGGGCGCTCAACGTCCACTACAACAAGGCCAACGACTTCGAGGTGCCGGTGCGCTTCCTGGAGG 
TGTCCGAGATCACGCTGCGGGAGTTTTTCACGGCCATCACCGCCGGGAAGGACGCCGACCCGTCGTGGAA 
GAAGGTGATCTACAAGGTGATCTGCAAGATGGA 
 
>PROXC_probe 
CTGAGGAGCATCGAGCAAGACCTGGCCAGCGTCGGCCGGGCCAAGCCGAGCCGGCACGTGGGGCCTCTT 
CGCTACCACATGCCCTGCTCGCCGGACATCAGCCGGACCCCATCCAAAGGTCTGCTCTTCCCGCTCGTCA 
AGTCGGAGGGATACAGCCTGCAGGAATATCAAGATATGTGCCACTACCAGGAAGCGACCGGCCAGGAAGG 
TCTCACGCCGGGTCACCTCAAGAAGGCCAAGCTCATGTTCTACTACTCGCGCTACCCCAACTCCACCATG 
CTCAAGATCTACTTCCCCGACGTCAAGTTCAACCGCTGCATCACGTCCCAGCTCATCAAGTGGTTCAGCA 
ACTTCCGCGAGTTCTACTACATCCAGATGGAGAAGTTCGCACGGAC 
 
>PROXD_probe 
TTTTCCGCGGACGACAAAAGCGAATGTTGTCTCAGTCGCCCAGAAGCTCGTGAAGGCAGCTGGGGGAG 
CGGAAAGCCTCGGGCACCTCGGCGTCCAGCTTGCAAATCACCTTGTAGATGGCCTTCTTCCACGACGGGT 
CCACGTCCTTACCTGCCTGGATCGCGGAGAAAAACTCGCGCAGGGTGATTTCCGCCACCTCCAGGAAACG 
CCCGGGAACCTGAAAGTCATTGGCCTTGTTGTAGTGGAGGTTGAGCGCGCGGAAGAGCTCCGAGTCGCGG 
GTGACCGTCAGCTCCTCGGGGTTGGACACGCCGTCGGCCAGCGACTGCCGAGCGAACTTCTCCATCTGGA 
TGTAGTAGAACTCGCGGAAGTTGCTGAACCACTTGATCAGCTGCGACGTGATGCACCGGTTGAACTTGAC 
GTCGGGAAAGTAGAGCTTGAGCATGTTGGAGCTGGGGTAGCGAGTGTAGAAGAAGATGAGCTTCGCCTTC 
TTGAGGTGCGTGGGTGTGAGCCCATCCTGGATCGTGGCCGCGGAGTAAGGCGACATGTCCG 
 
> GAD_probe 
CTCGCAGGCTCAGAGGTATGTACCAGAAACACACGTTCGTGTGCTCCGGCTCTCCCTGGAAGACGAGTTCGTATCCCT
CTCGGTTCTTGATGGTCCTGTACAGGTACTGGGCCAGGTCCAGGCATTTGTTGATCTGAGCCTCGAACCCAACCGTGC
CCTTGGCCTTCCACATGAGCCAGAACTTGAAGATGTCGACGTGGCGGCCGCACTGGATCACTTTGTCGCCCGTGTCGT
ATGACGTGTCGTACTGCTTGTCGGGCTGAAACAGGTACCCGGCGCACATCTTGTTGCAGCCCTGCAGCAAGCCCTCTT
CACGGACTAGAATAGCCGAGCACTGCAGCAGCACCCCCATCATCTTGTGGGGGTTCCAGGTCACAGAGTTCGCCCTCT
CGACTCCGTTGAGCTTGTGGCGATGCTTGCGAGACATCAGCAGTCCACCTCCCCACGCCGCGTCGACGTGCATCCAC
ATGTTGTGGCGCTGGCAGATGTCGGCGACGTCGTGGAGCGGATCGAAGGCACCGTACACCGTGGTGCCAGCCGTGG
CGCTCACGAAGAACGGCACCATCCCCTTTTTCTTTGAGTCGATGATCTTGGCTTCCAGATCAGCAGGAACCATCTTCCC
CCTCTGGTCGGCTTTGATGAGAAAGACATTGTCGGCTCCGATCCCAAGCGCGGCAGCTGCCTTCTTGGTGGAGTAGTG
GCTACACTCGGAGGTGAAGAGCACGAGCTGAGGGACAGCCGCCATCCCCTTCATCTTCACCTCCGGGAAGAACTTGTA
GCGAGCGGCCATGACGGCGTACAGGTTATTGATGGCTCCCCCTGGAGAGAAGACGCCATCGCCATCGCCGTTGGGCC
AGCCGATGATCTCGCGCATTTTCTTCAGCGTGATTTTCTCCATGAGGACGAACACGGGCGCGATCTCATAGGTGAACAT
GTTGGTGTTGGCTGTCGAGGTCAACCACTCCCCCGCCAATCCAATGATGTCCAGGCCACAAGACAGTTGGTTGAAAAA
CCGTGGGTGACCTGTGCGCACGCCGTACTTGAGCGTGTCTCGACAGTCCACCAGGATCTG 
 
> SHOXA_probe_cloned_sequence 
AACTCGGTGTGCGGTTGATCGGTGGCCCTTGATTGGTGACGGCTGATTGGTGGCCGTTGA 
TCGGTGGGTGACGGCTGATTGGTGACGGCTGATTGGTGGGTGGCCGCTGAATCGTTGGTGGCCGAGGTCT 
GTCGTGCCGGCGGCCTCTTAGAGACCCAGGGCGGCCGCGTGCTTGCGAGCTTTGAGTCGCAGGTCGGCGA 
TGCTCGAGTTCTTGGTACTCGTTTTAGCGGCCGCAGCGGCGGCGGCCACGGCCGAGGCGGAGTCGGCGAT 
GCTGGCGAGGGAGGGCAGCCCGAAGGGAGGCGGCGGGAACATCATGTAGGGAGCGTGCGCGGCCAGGTGC 
GAGTGGAGGTGGTGGTGGGCATGGGCAGCCACTCCCTCCAATTGCAATTGCGCCTGTACCTGTTGGAAGG 
GCATTCTCAGAGCGCCCATGTTGACGTAGGGGGCCACGCGGCACGCCTCCAGGTGACTCGTGGTGCCGATCAG 
 
>SHOXB_probe_cloned_sequence 
GGAGATCCCTTCCATTTGGACCTGC 
TGGAAGGGGAGGCGCAAGGAGTTGATGCTGAGGTAGGGGGCCACGTGACACGCGTCCAGGTGCGAGCTCG 
CGCTGAAGAACACACCTCGGTGAAGTTGATTTTCTTGCTTGCGGCACTTGGCTCTCCTGTTCTGAAACC 
 
 
S1.2b) Invertebrate Sequences 
 
>ciHMX_ORF 
TATGACGTCACTGTGCCAATTGAAGACGTCACACTCACGTGAGAACGAACCGCCGAAAAATCCGTTCGCAAGTCCGGG
CGAAAAAAATGACAAAAAATCGACGAAAAACGAAGATTTATCCGAGGAAGATGAAAATGAGGTCCGGGAGCAACATCC
GGAGGAGGAGGGAGTGAGATCGTCATTCTCAATCGCTAAAATCCTCGGGTTTGCGAAGAAATACGCCACAGAGCGCGA
AGGGCGAGAATTTACAAAATGGCGGCCGTGCTTCGGGAAACGTCATAATGGCTCCGATGACGAAACAATGAACACTGA
TACGTCACAGTCAAATATGAAGATTAATTCATGTTTTCATAAAAATGAAGATCTCGAAAAAGGGAATTCCCCGTGCGGAT
GTTTAAATGGTGATGACGTAACAAACAAACGATTGTCCGGAATTCTAGAAAATGAAGTTTTCAACGCGAAAAAATTTGAC
CAAAAATCGGAGGATTTTGAAAACATGATTCCAACCAATGAAGTTAAAACGAAAAGTTTTCCTGACTTTCCGCCATCTTT
GCACCCGGTTGACGGGGGACATAAATGGGCGTCGGCTTTATATAATTACTATGGTAGTTTAAACCCAACTTGGAAAATA
TGGCAAGATGTATTCATCCGCCGTTCCCTGTCTACGTCACAACTGCCTACGTCACAGCTACCTACGTCACAATACCCAC
CCCGTTTCCATGGTTTCCATCCCTACGTCAGAAGGGGAAGTCCCCCAGGGTGTTGGGGAAACGAACTCACCGCTAGAA
GGGGAAGTCCAAGAATATCACAACCCGGGATTCCCCTGGATAACGAAAGACAATCAAATAAAACTGGATTTTCAAATTT
GATGAGTTTCGCTTTGAGAGATGGGAGGAAAGAGGAGAAGAGTGAGAGAGGAGAGGAGAAAGATGAATTGGAGCATC
CTCTTCCCATTGTTCAATCATTCCCACTCCTTTCTCATCCTGAAAGCAAAGAAAATGAGAATAATTGTGACGTCACAAGC
GCTAAGGATAAAGAAGAAACAAAGGAAGAGGAATTACGAAAATTCCCGCCAAACGAGGATCGTCCACTTTCAGTAAATT
CAAATATTTCAGCGGATTCCGCGCCAAATTCAAACGATGAAAAAAATTTCAACCGTTCCGCTTCAGCGAGCACTGATGA
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CGTTAAGCCTGGGTATTCCCCGCCTACGTCATTTTCAGAACCGAGGAAAAAGAAAACTCGGACAGTTTTTTCGAGAAGT
CAAATTTTTCAACTGGAATCGACGTTTGATATGAAGAGATATCTAAGCAGTTCTGAACGCGCGAGTTTGGCAGCGAATC
TGAATCTTACTGAAACTCAGATCAAGATCTGGTTCCAGAATCGACGTAACAAATGGAAGCGACAAATAGCGACCGATGT
CGATGGGTTGGGACTGGGGATGGCTGCTGCTGTTATGACGGGGAACCCCCTGTTTAATCAACTTTCCCACCAAAACAC
AGCGGGAATTCCCCAACACCGAAGGCCATATCCACCCACTATGACGTATGCAGGGTTGGACAATAGACCCGGAAGTCA
TTATAACTCAATCCCACATTTCGCGTTAAATGGACCTCGGCCCCATTTCCCATGGCCCCCTGCCCCGACCCCTAATAAC
CCCGCGGGTTACCAAAGGTCATTGACCCCATTCGCCTATTACCCAAGAGCAATGATGGCAGCCATGGCAGCAGCAGCG
GCATCTAGCGGCAGCGGATTAAACACTTCAACATCAACGAGCGATAATGGGGAATTTAAGGGAGACTCCCAACCCGGG
TTTTCCCTCCTTAAAGACGATTTACCGACTACAAGTTTTTCGGTGAAACTACAAAAATTAAATTCCTCCCCGCTTGGCGA
GTCACGTGGTCTGTTGGTTCACAAAGAAGGGAATTCCGTGGTGTGAGACAATCAT 
 
>ciHMX_probe 
AGATCTGGTTTCAGAACCGACGTAACAAATGGAAGCGACAGATAGCGACAGATGTCGACGGGTTGGGACTTGGGATGG
CTGCTGCTGTTATGACGGGGAATCCCCTGTTTAATCAACTTTCCCACCAAAGCACAGCGGGAATTCCCCAACACCGAAG
GCCATATCCACCCACTATGACGTATGCAGGGTTAGACAATAGACCCGGAAGTCATTATAACTCGATCCCACATTTCGCG
TTAAATGGACCTCGGCCCCATTTCCCGTGGCCCCCTGCCCCGACCCCTAATAACCCCGCAGCTTACCAAAGGTCATTG
ACCCCATTCGCCTATTACCCAAGAGCAATGATGGCAGCCATGGCAGCAGCAGCGGCATCTAGCGGCAGTGGATTAAAC
ACTTCAACATCAACGAGCGATAATGGCGAATTTAAGGGAGATTCCCAGCCCGGGTTTCCCCTCCTTAAAGACGATTTAC
CGACTACAAGTTTTTCGGTGAAACTACAAAAATTAAATTCGTCCCCGCTTGGCGAGTCACGTGGGCTGGTGGTACGCAA
AGAGGGGAATCCC 
 
> ER_Patella_probe 
TATCCGCCGGTCTAGTCGTCGTTATTCTGTGTCTGTATTTATTTTACGATCGCTCATGTTATTATGGGCTTCTAACATTTC 
AGTCAACAAATCACAGAATACCACACATCCTTCTCGCTTCAACTGTTGGAAATATGCAATGCCACGCTCCCCTGCTTGTC 
GTATATGGGTTAACAGCAAGAGGATGGACGGAACATGCCGAACATTATCTGCATGGAACCGTGCTGATGTTTCTACAAG
G 
GCGTCCAGAATGACTTGTCGCATGTCTTGGATTCGACTATAGCTTGCCAATCTTCGTACCTCTGCGTTGACTAATACTGT 
AGCTTGTAATAGTAGAAGTTCTTCTTTACTAATACAATATTGTACCATTAGTTCTGATACAGCTGCTACCTGATCCAATA 
TTTCTGTCATTCCAGTCAAATTCCATAATTGTCTATCGAGATGAAAATCTGGTGCAAAGACTAGACGTTTCCCTTCATGG 
TCCATGGAACGAAATGCACAATTTAATAACAATAATTCCATCCAACAACATTCTATCAAATGGACTTGATCACTTAGAGA 
CAGATCTGTATAACCTGGGACATGTTTGGCCCAGTTTATCAAGTATACTAGTTCTCTGTCGGCTAATTTGATCAGCGTAT 
TTAATAAATGTATTCTAGATGGCGGCAAGTTATGATTATGGTAACTCTCTAGTACAGGAAGATCAGCTTTCTGCAGCGCT 
TCCAATATAGCATAAGCTCGACTCCGTTTGGCACATTTAGAAGGAATGAGTGAACCCGATGTTGAATTAACAGCTGTCT
C 
TGAAGAATCAACACGACATCGTTTTCCCTTTCCTCCTCCACCTCCACTACTCTTTCTTTCTTTTCTTTGACTTCCTTTAT 
TCATTCCAACTTCATAACACTTGCGCAGACG 
 
> ERR_Patella_probe 
TCGCGATGGGTTAGGAATGATCAACAAT 
ATTCTGGTTACTACCACCTGTAATATTACCAAACAAACAAACATATATTTCCTTCATTCATTCAGGCTGCCTCTTTAAAT 
CAACAATTAACATCACATTCATTCGTTTATTCTGTGTTACCAGAATCACATGATTGACGTCACCATCAAATGAATGAAGT 
CAATATATACCCGCTTGTGTGATAATGAAACCGGTATATTCTACGTCTAATTTAACATAAGCATGGGTCACGAGCACACT 
TTAAAGAACTTTTTTCAATTTTTGAAATTTTTTCCTGAACACTTTTGCTTCAGGAATTGCATTGAAATGCAGCCTTCTTT 
TAGAAAGTCTTTCTTAGAAGTCTTCCATATTTTTTCTCTGTATTTAAATTTTTTTTTTATTATCAAACCTACTTGTTCCT 
AATTAATATAAGTCACAAACAAAAAAACTTGGTAAATCTATTTGTAAGCTTATCAAACTGTAAAATAAAATAACATTAGA 
TTGCTCTTCTTGGTCTTCATCACAACAACACCTTTCATTAACACCTTCCTGGTGTATATTCACCAATAGGCCATCATTTT 
GAGTCAATCTTGTCTCTTTATTTTAGTAAAACAACTTCAAGTCCACAAAATATCTAGAGCTATGGTCATGCAGTACCTGA 
TTCTTTATCTCGGTCTCTCCTTGTAATAATTCAACAGATTTCAAACAATGACCTAGTATAACAATACAACTTTATCTACC 
TAGCACGGAACAAATTCTGAAAAAAAACGCAAGCCAGAATCTGGCTTTTTGAGCCATTCTCAAGAATCAGCTTCAAGCAT 
TTCTAAAAACAATTTATGCATCATGACGCGGCCTTCCTTTTTCATGTCGAACCAGAACTGTTTGGCGAGAAGTTTGATGT 
GTGTGATTGGGGGTAGCAGAAGGTATAACTGTCCCAGACGTCTCATGTCTCCCCCATGACGTTG 
 
> ERR_spirobranchus  
CAACCTGCGTGCGTACATTCATGTGCGCGTGCGTG 
CGCGTGCAAACCACGGCGGCGGGTGCAACGCCAGGAATCGGCGCGACAACAAAACCCTGCGCTGTACAATATATCGA
GCG 
ACGCGATCCATATGAGCGTTTCGTTATGAGCAGTAGTACTCGAGCATTTCACTGAGAAGCTTATGTAGGGGCACCTGTC
C 
GCTTTTCTTCACCGCGAACCAGTATTCGCGACATAAGAGTTTCTGGTGCATGAGGATCGGTAAGCAGAAGAGCAGGTT
GC 
CCAATCGGCGCTGGCTATTCATGGCACGTGTCTTCTCGTAGTCCAATAGCGAGTCCTGGATCTTGTCACGAAGCTGCT
GC 
ACGTATTCTGGCTTGTCCACATTGACGTCTGGATTGACGAGTAGCATAGCCTTCATGAGCATGTACTCTTCGCGCGTCA
C 
GCTCAGATCCGTCATCTTCTTAGCCAATCGGCGCGCCATGGCGTCGACGTCGGCGTGACTGCTGTACTTGAGCGAGTC
GT 
CCTCGCTGCACTTGAAGTCGTCGGCGAAGACGAGCAGGCCCTTGTAGGGCACGGAGCGGAAGGCCAGGTTGAAGCA
AAGT 
ACGTCGAGCCAGGTGGACTGCAGCAGGTTCATCTGGTCCGGCAGCGGAATGTTGATGAAGCCTGGCACCTGTTTGGC
CCA 
GCCTATGGTGGCCACAAGCTCACGATCGGCCAGGTCTGAGAGGGTGGCCATCAGCTTGTAGTCATCCTCGGGCAGGT
TGG 
GGTCGGGCATGGCGAACACTTTGTCCGGCTCTATGTTTATCAATGACGTGAGTATTTTGTTATCTGGTAAATGTGAATCC 
CGCCTGCATATGTAGGACTTGCTCTCTGTGCTGGACTTGCGCGCCGCGGGTATGTGGGACACTGAGAATGAGTAGCTG
TC 
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TGGGTTGCGCTTGTACTTCTGCCGGCCACCCCGCACTCGGTCCAGGCGCACCCCTTCTTTGAGCATGCCCATGCGCAA
AC 
ATTTTTGAAAGCGACACGCCTGGCAAGCTTTTCGTCGCCGTTTCGTGATCTCGCAGTTACCCTGTGC 
 
S1.3) New Protein Sequences 
 
> HMXA_lampetra 
MTDKQSPPCNAAPKFSIQRILGTDLADSCRRPSHGAIKGDAWR 
GFPLSAAGVDLSLFSTSNGPHYATGAREALCGCKKKRLQAAATTPPAAGRCRPAQAAADI 
DALVSPASSVSSDATKETSLDLSNPDDVAERISPDFKAPPQKRSVGRVTADDIDSQAEERDAESAACRAGDRA 
CESPPQHGSPRAPPKKKTRTVFSRSQVFQLESTFDMKRYLSSAERAGLAASLHLTETQVK 
IWFQNRRNKWKRQLAAELEAANLAQVSAAHRLVRVPVLYRDASLLRAAAAASLPLPGALC 
FPGAGLSQFPTSFPSNLI 
> HMXB_lampetra 
MSEKATTPQNPGPNKVSSFFIQNLLNSEDKPATKPERQL 
ICFGFGNVRFGEEMSALGHGAGLVVAPFEIPMPRFAMPPFRLVEKSIAPWHPYLPFGQTE 
SPRGCSPSLPNSDHASPSPFSDRGSPGTAANKCEDADGGDSSRGADEQLTLHKTAAAAAAG 
ATEDAADAKEESIGDSGSERQLETSGGSCGGGGGVDLLEKKGGRKKKTRTVFSRSQVFQL 
ESTFDMKRYLSSAERAGLAASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLSHTAQRL 
VRVPILYHESSGVRDAAAAAAAAAAAAGSAHVHGGASHLTRPLLQGFAHPLPYMHQAIGS 
PMPVMRSMTGLV 
> HMXC_lampetra 
KKKTRTVFSRSQVFQLESTFD 
MKRYLSSAERAGLAASLHLTE 
TQVKIWFQNRRNKWKRQLAAELEAANLAQVSAAHRLVRVPVLYREGGLHGRAAPAGGVRA 
PLAFPYPFYYPGGALTHFAMPYAASSSGLMQ 
>HMXA_hagfish 
MHCRINSRHGRSSTEGEGAAPHDMQQQHH 
STKSGGTSSLAKFTIRCILGVTADEESGKEEEVSRFHAKPAKTLDLRDGPLLENPPFEQT 
SRSAFVAAHLDAQPPRGTSCFPEPLNGSQKVACWLQSTKICHG 
GAEEGHGTQSTARRLDDESKKERVLPSTPR 
SDERLNIPGVMSTAPFCHEEVTRKSLQEDDHRARTPPKKKTRTVFSRSQVFQLESTFDMK 
RYLSSAERAGLAASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLAQVSAAHRLVRVPV 
LYQESSMARNNTPRPLPLHYPLYYPSSALSQFSLAYNGGIL 
>HMXB_hafish 
MADRSSVPPASKPAKVSSFFIQNLLSSDDRLTKPRNRPHVCVQ 
LGNRFGEEQGGNQPQETLGRISEDMPLRCITFPPYSGLAVRAWQPYLSAAVRPAETTLNE 
SPRGISPDTSLSPLSERDSPSTREVRREESVNVQRISVCPAINTGNVANISKEEANHNLE 
PEKCEETVDGEKKSGRKKKTRTVFSRSQVFQLESTFDMKRYLSSAERAGLAASLHLTETQ 
VKIWFQNRRNKWKRQLAAELEAANLSQNAQRLVRVPILYHESPATQATSGSIPVPSRPLL 
AFPHTLHYLHPGISSPFSLLRSLPSLV 
>HMXC_hagfish 
MTDK 
LQVQATNAPKFSIQHILGAELGRDSCPGSRRKELCNKSLGLPTHDGLNFPLFSSVSHTAV 
RGHVRDGLFWKRRPSTLHPLSQSPRLLSEEEHRLSPAYSIASDGPKDTSEENSNAEDFVD 
RASPECKSPRLSCPMDGIKDEQVREDNKAVKDKRAEEDSSVKAPLKKKTRTVFSRSQVFQ 
LESTFDMKRYLSSAERAGLAASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLAQVSAA 
HRLVRVPVLYRDASLLRAAAALPLSAPLCFPGPGLAQLPTSFATNMM 
 
>ERRA_lamprey 
HHHHHNHHGLDSPPVGFHGMPNAAVPRRRYEDCSAGVGGGGPPQLTDDPTAKCEYMLN 
AMPKRLCLVCGDVASGYHYGVASCEACKAFFKRTIQGSIEYSCPATNECEITKRRRKSCQ 
ACRFMKCLKVGMLKEGVRLDRVRGGRQKYKRRIDAENSPYLNPQLAQTVKKPCNGSLVNK 
VISHLLVAEPEKIYAMPDPTVPEGDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLGD 
QMSLLQSAWMEILLLGVVFRSLPYEDELVWAEDYVMDEELSKVAGLLDLNSAILQLVRKY 
KALKLDKEEFVALKAIALANSDSMHIEDGEAVQKLQDVLHEALQDFEGSMHGEDARRVGK 
LLMTLPLLRQTATRAVQHFYSVKLEGKVPMHKLFLEMLEAKV 
>ERRB_lamprey 
MVGPGGPNGRKRYDDSPPGADVQTKCEYMLNAMPKRLCLVCGDVASGYHYGVASCEACKAFFKRTIQHCVCALRAFLCLC
VSGNIEYSCPASNECEITKRRRKACQACRFMKCLKVGMLREGRHRPPGDSLGRTTRSCTAPATRVCCARMLVVNKIVSHLIV
AEPDKIYAMPDPTVPDSDIKALTTLCDLADRELVVIIGWAKHVPGFSALSLGDQMSLLQSAWMEVLLLGVAFRSLPYEDELVY
AEDFVMDEELSRLAGLLDLNSAVLQLVRKYKALKLEREEFVALKAIALVNSDSMHIEDVEGVQKLQDVLHEALQELQGSQHAE
DPRRAGKLLMTLPLLRQTATRAVQHFYSVKLEGKVPMHKLFLEMLEAKVPDLERRLEKKVKKKEERPFGVGRCTDGRTTIGG
G 
>ERRC_lamprey 
ASGADGPLSAYIKTEPSSPGSLGDAASQPSPGELSDASSGSYTRHGSGSPTPAHLLQAPA 
ALYSPPPAPPTPATPGLRKPARYEPGGGLGGGPAAAAAADEGQPSKCEYMLSTLPKRLCL 
VCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSCPASNECEITKRRRKSCQACRFMKCL 
TVGMLKEGVRLDRVRGGRQKYKRRIDAENSPFLGPQLDQPAKKPLNKIISHLLVAEPEKM 
FAMPDPAVPEGEVKALTTLCDLADRELVVIIGWAKHVPGFSVLSLGDQMSLLQSAWMEVL 
LLGVVFRSLPCDDELVWADDYVMDEESSRVAGLLDLNSTILQLVRKYKSLALDREEFVTL 
KAIALANSDSMHIEDGGAVQRLQDGLHEALQEHGASQHADEPRRAGKLLMTLPLLR 
> ERRD_lamprey 
PKKLCLVCGDVASGYHYGVASCEACKAFFKRTIQ 
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NIEYSCPAASECEITKRRRKSCQACRFTKCLRVGMLKEG 
ECDVTALTTLCDLADRELVLIIGWAKHVP 
SDSTHIEDGDGVQRLRDALHEALWEHAGSARRDDPRRAGKLLMTLPLLRQTAARAVQHFH 
ALKLEGRVPMHKLFLEMLEAKI 
> ERR_locA_Eptatretus  
MLPTLQLSPSMAGSNRSFNPYIKTEPSSPDPLGRHSPSGSSDSSGAQHSPPPLTLLPPI 
GYGPGPGVPAVAGVGQRCCADDDVEPKCEYMLNAIPKRLCLVCGDVASGYHYGVASCEAC 
KAFFKRTIQGNIEYSCPATNECEITKRRRKACQACRFMKCLKVGMLREGVRLDRVRGGRQ 
KYKRRIDAENSPYLNPQLSQPIKKPCNGTLVNKIISHLIVAEPDKIYAMPDPTVPESDVK 
ALTTLCDLADRQLVVIIGWAKHVPGFSTLSLGDQMSLLQSAWMEILLLGVVFRSLPYEDE 
LVFAEDFVMDEELSRLAGLLDLNSAVLQLVKKYKALKLEKEEFVTLKAIALVNSDSMHIE 
DAPGVQKLQDVLHEALQEYEACQHGEDGRRAGKLLMTLPLLRQTATKAVQHFYAVKLEGK 
VPMHKLFLEMLEAKV 
> ERR_locB_Eptatretus  
MAEDSPPPHKLHIKEEPGTPTSQSDCSPPALPQSYQLSPSPHRWAAASSSPAMT 
RGRRLVGIPGGAGVGEVHTVPKCEFVLGEMTRRLCLVCGDVASGYHYGVASCEACKAFFK 
RTIQGNIEYSCPAASDCEITKRRRKSCQACRFMKCLKVGMLKEGVRLDRVRGGRQKYKRR 
TASENNLYLSSLSQQPIKKP 
NRVISHLLVAEPEKMFAMPDPTVPDSSVKA 
LTTLCDLADRQLVVIISWAKHVPGFSALSLGDQMRLLQSAWMEVLVLGVAFRSLARPGEL 
VFAEDYVVDGEFARRAGLVDLTVALLQLVAKYQILDFGREEFVTLKAIALANSDAMHVED 
VHGVQTLQDALHDALQDLTSTDHPDDPRRAGRLLMTLPLLRQTATRAVYFFYTVKLDGKV 
PIHKLFLEMLEAKI 
> ERR_locC_Eptatretus  
KCEYMLNAMPKRLCLVCGDVASGYHYGVASCEACKAFFKRTIQGSIEYSCPATNECEITK 
RRRKSCQACRFMKCLKVGMMKEGKRGVRLDRVRGGRQKYKRRIDAENSPFLNPQLPQPMK 
KPCNGTLVNKIVSHLLVAEPEKIYAMPDPSIPDSDIKALTTLCDLADRELVVIIGWAKHI 
PGFSTLSLGDQMSLLQSAWMEILLLGVVFRSLHFDDELVFAEDYVMDEELSRLAGLLDLN 
SAILQLVRKYKSLKLDKEEFVTLKAIALANSDSMHIEDSEAVQKLQDVLHEALQDYEGNQ 
HSEDVRRAGKLLMTLPLLRQTATKAVQHFYSIKLEGKVPMHKLFLEMLEAKV 
> ERR_locD_Eptatretus  
KLYAMPDPALPDSDIKALTTLCDLADRELVIIIGWAKHVPGFSLLSLADQMSLLQSAWME 
VLILSVVFRSMAVRGGGLAFADDFVLGEGAARRAGLLELNLSMLHLLAKLQTLGFQREEF 
VLLKAIALANSDSQQIEDIMAVQRLRDVLHEALQEHVTIHNPEDSR 
> ERR_Patella 
MSDTTLAVADSLLTLDAKFQEANLFLQGSGYLDYNQSLTLWSTNMELETGIKCEPN 
SPLGLSRCSQHSLDDNFDRDVFGDYAAHDDYGSDRSYQGDSGDSGNISPCSVENNKMDFC 
TSTLVSDTELLDGTKRVCLVCGDIASGYHYGVSSCEACKAFFKRTIQGNIEYSCPASGEC 
EITKRRRKACQACRFQKCLRVGMLREGVRLDRVRGGRQKYKRGIDCQPVLHPVYPIKKPC 
VESENKVLSTLMTLESQLDKLFASPDPNAPESEVKFKAAVSDLADRELVITISWAKQVPG 
FTSLNLSDQMNLLQHSWLEVLCLNLVFRSCPYSGYLCFAEDLKVSNDLVKTYNVPPEFDN 
LTRKLCKKFTLLGVSKEEYVLLKAITLCNIDVVAEVTDTVRCLQDKLQDSLMENIRQRHG 
GDMRRLGQLYLLLPPITHIKLLAKQFWFDMKKEGRVMMHKLFLEMLEADS 
> ERR_Spirobranchus 
MDYDLGDLNSHDMDIKIEPGSPRSSSLSSPSHDLGVFTSDYGNYASSKKDYRNEQVDIGGDISNDSSSPISEERPDFLSNSW
SQSSLTTEIEVTEAGPKRLCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPAQGNCEITKRRRKACQACRFQKCLR
MGMLKEGVRLDRVRGGRQKYKRNPDSYSFSVSHIPAARKSSTESKSYICRRDSHLPDNKILTSLINIEPDKVFAMPDPNLPED
DYKLMATLSDLADRELVATIGWAKQVPGFINIPLPDQMNLLQSTWLDVLCFNLAFRSVPYKGLLVFADDFKCSEDDSLKYSSH
ADVDAMARRLAKKMTDLSVTREEYMLMKAMLLVNPDVNVDKPEYVQQLRDKIQDSLLDYEKTRAMNSQRRLGNLLFCLPIL
MHQKLLCREYWFAVKKSGQVPLHKLLSEMLEYYCS 
> ERa_lamprey 
ATQLCSVCGDFSSGYHYGVWTCEGCKAFFKRSVQGKNNFVCPATNHCTIDKTRRRRCQ 
ACRLRKCYEAGMIRDGCHSRDRILLCMVIKSLKQLEKNASHGIRNTTSAQTPTGYRGFKS 
DARRGGIRSFGGAVPHAHVEGMGIIHILLEAEPPKLLCMRSPGEPLTEASMMTLFTDLAT 
KEMVHIVSWAKKIPGFMELDLPVKIQLLENSWVEVLITGLIWRSMEQQDTLVFASDLVFT 
RADGSRMEGTMEIFDQVLAIVTHFRELCLRMEEYACLKAMVLLNVDWMLTEQPDAIKAVC 
KIMDTVSNALVSFLEHSCLSEGQQFHRLTRLLMLLSHIHQIS 
> ERb_lamprey 
GGRGPGGCEPVSGGSTCSSPTAAVSPRSLRETHYCAVCSDLASGYHYGVWSCE 
GCKAFFKRSIQGKTNYICPATNQCTIDKNRRKSCQACRLRKCHEVGMVRDACRRDRRGGG 
GALRGPAGAAARNPAQNPPNHKRSCSETDSATGRPSPAPAAASPEAPECKRNPSEPPAVN 
QMLTSLMEAEPPEVLSLQESKQPFSEASLMNVLTNLADRELVHMIAWAKKIPGFMDISLE 
DQVQLLESCWLEVLMVGLIWRSMTHPGKLVFAADLVLERDDGCCVEGIVDIFDLLLRTAS 
QFIELSVTLEEFICLKAMVLLNSSLFPVLPPPSAPPPTSISQPTPMLSGMGPAAVAAATA 
ATDATSPSVSAQATATAITTPHPADPCSVSIADVASALPQMSPGQAVYSLAGRRIEQGSG 
SSSEKVRRILDGV 
> ERc_lamprey 
MSAMGLTEPRHVGSGSLPSSTRPERSTQFCAVCSDYASGYHYGVWSCEGCK 
AFFKRSTQGHNDYMCPATNQCTIDRNRR 
GVRKDRKGFRGVKHKRQRPIPQKNGGGGGGGGGQDVSETRPQGERPSGPRDRESAVSSLE 
ADQVISALLEAEPPTVLSSYDPDKPVTEASLMAALTSLADRELVHMITWAKKIPGFTAIG 
LSDQVQLLECCWLEILIVGLIWRSIDRPGQLHFAPNLILGREDARNVEGMLDMFDMLLVT 
VSRFRELHLRREEYVCLKAMILLNSGVFFCLSNSAGEQTNVQLIQQILEKVMDALGSTIG 
HIEASPPQHSRRLSQLLLLLSQIRHISNKGIEHLNSMKRKNVIPLYDLLLELLDAHSLQN 
TGLRTSPPPQDFRA 
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> ER_Patella 
QGPVDYVCPATNNCTIDKHRRKSCQACRLRKCYEVGMNKGSQRKERKSSGGGGGKGKRCR 
VDSSETAVNSTSGSLIPSKCAKRSRAYAILEALQKADLPVLESYHNHNLPPSRIHLLNTL 
IKLADRELVYLINWAKHVPGYTDLSLSDQVHLIECCWMELLLLNCAFRSMDHEGKRLVFA 
PDFHLDRQLWNLTGMTEILDQVAAVSELMVQYCISKEELLLLQATVLVNAEVRRLASYSR 
IQDMRQVILDALVETSARFHADNVRHVPSILLLLTHIRQAGERGIAYFQQLKREGCVVFC 
DLLTEMLEAHNNMSDRKINTDTE 
> ER_locA_Eptatretus  
MESCPGAGRRAPRLVPFLPGNSDSPH 
ALGVFSDTSTSTSPSAGRGEADGVLRGGGSGPVLPVLSRSPQQPLLFLSPPTPPWLPQVS 
AAPGSFQPFVYEAHTWLPGQLSPQTLEIAPLYSDLRRRKLESSVEGLPGSNASASSPPLH 
GDSPRMTRETHFCAVCSDLASGYHYGVWSCEGCKAFFKRSIQGKTNYVCPATNQCTIDKN 
RRKSCQACRLRRCHEVGMVRDACQRERRASCPTKKAEPPQIQKTVAHDHIQNAVASKSCQ 
ARDGCLNARPSGPAKFANATMEPLGSLSSEQFLTCLLNAEPPKMTCHHDVSRPFTAERLM 
MLLTNLADRELVHMIGWAKKVPGFVQISLRDQVLLLESSWLEVLIMGLIWRSMSQPGKLV 
FASNLILDRDDGECVEGIFEIFDILLNIVQHFRELQVWMDEYVCLKAIILLNASLMVATS 
EKEGSRAKVQQLVEATTDTLVKCIARRSLTTPEQFRRLSHLLTILSHIRHISNKGIQHMY 
SMKCKNLVPFYDLLLEMLDAHTLQEDSWTQSQGMENAQKSPPTKRPRNVPPPVTCNPFGE 
AQAE 
> ER_locB_Eptatretus  
MEAKVEPRGDAGQSLRTPTATHHSAGHYGVGHDPS 
VVPGAVYTDATSFNYTMPGSVYPQPLGLDYGTSTMEVARTDGLSYLSPSEDISHFVSPSP 
RPAFNLESARLAHHYESMGQQIYRTRAPASGSLFCTRVEGDAAHGEPAAGPGRTERNAQF 
CAVCSDYASGYHYGVWSCEGCKAFFKRSTQGHNDYMCPATNQCTIDRNRRKSCQACRLRK 
CYEVGMVKGIRKDRKGYRVIKHKRMRLVPRSGIDPVGAIGLMSMIDSPHVGTREEQPECN 
LLTMEADQLLALLIEAEPPPVYSLCNLNRPASEASLMTALTSLADQELVHMIAWAKKIPG 
FTAISLHDQVQLLECCWLEILMMGLIWRSLDCTRKLYFAPNLILDRDDASSVEGVRDNFD 
LLLTTITRFKELQLCRDEYVCLKAIILLNSDGLESMDTIHKMVEKVLDVLMMTIGRREGD 
TAQRSRRLAHLLLLLSHIRHISNKGIEHLKSIKHKKVIPLYDLILELLDAHHLQKPLENA 
NCHEQKPSSCNSGKPESLGESFAAKAESSHCQNSSEFKLTADWDAITSSWACNGGLMEDH 
VNEEAPQGSCAVRENGLKSNLQAETSAKLEKDLQENLVKDLRGGNIKFLNSHYKQPFHC 
 
>DRGX_lampetra 
MFYYHVPQALDSDCYEANTLGAGELPSSADFEEGFFRRKQRRNRTTFTLQQLEELESVFAQTHYPDVFTREE 
>ShoxA_lampetra 
DGDSEREDSDFGVSKGRDGRVCQVWFQNRRAKCRKQENQMHKGGVLIGTTSHLEACRVAPYVNMGALRMPFQQVTLHT
RNTCTHTHTEHV 
>ShoxB_lampetra 
LSQRLGLSEARVQVWFQNRRAKCRKQENQLHRGVFFSASSHLDACHVAPYLSINSLRLPFQQVQMEGISPHA 
>ShoxC_lampetra 
LQVWFQNRRAKSRKQEMQARRGVMLRPGLDGHRVAPYIHMGVTRLHHKQLDVKVDLQLDDRGPCPARQSLGSRPCSGSA
RASAACKAPPLESPEASLQTRNSSTPPLSSAGAQVSSVSKHSSLADLRMKARRHAASLGL 
>ProxA_lampetra 
MSVVLPSPEGNAPDGTREAAAGSTILDQLLRTTEPASPGHLGTALLKRCASSGSSSSLVPGAVCRKRHGSEGTERQGSDSG
QERGSPVGNRPLDEHLQAKRARVESIIRGMSHSPLGVGTACRGERDDEACIAAGERPCPSDLTEEPGGPPHPPRSSPQSQ
GPHLPTSQQQRENKRKQRLPQQQSQGSRGTRRSRQGSRQTGEQCAEERRRLKQQLEDLQRQLRQLQEKFFQVYSSSSS
DSELEDHTGEDSADESASMRVGRHSQLRAPLREAADYFDDARHCSRTAVNDCRFEANDRIHTKCPSRNRVENGQRVHNDL
LKEDGDDFAEALKNGLHGAVSQVVDSVVRMFSAKPHSPRLTTAPLQLKTSLVGRPTTNGERHDVKTNNRLSQCLSDVLGRS
LDDRPFHVTANATEGYVDQTEALPLVVRKSYSEGRSSKGALFGNHHSAGLPLLCSPGFPGSSLHHLRLPLPLLSSLPKPLCE
PGGTATKEGMGSTRKEDGGLSPVLLDLAKDLPGRAQFLGEPPGNTGLVGGPPIAATSPTLTSSSGDGLSTSLVKSECGDLQ
DTSDVSPYAQEGLTPHHLKKAKLMFFYSRYPSSNMLKLYFPDEVQFNRCTTSQLIKWFSNFREFYYIQMEKFARAAVTEGLD
GETLGVTRDSELFKAINAHYNKSNDFQVPETFLEVAGITLREFYAAVKAGRDADPSWKKFIYKIICKLDSPVPEVFRSPCCLQE
LLQE 
>ProxB_lampetra 
AVAGADHRVGRRAVARHGQVGVRGAVGLGRRVALLGHHHHLQEGLTPSHLKKAKLMFFYSRYPSSNMLKIYFSDVKQFNR
CITSQLIKWFSNFREFYYIQVEKFARQAITEGVTNVDELRVTRDCELFRALNVHYNKANDFEVQVPVRFLEVSEITLREFFTAIT
AGKDADPSWKKAIYKVICKMDSEVPDGFRLSGCSQDSLLQ 
>ProxC_lampetra 
GASSKTWPAPAGPSRAGTRGLFATTCPARRTSAGPHPKGCSSRSSSRRDTACRNIKICATTRKRPGQEGLTPGHLKKAKLM
FYYSRYPSSTMLKIYFPDVKVSRQFNRCITSQLIKWFSNFREFYYIQMEKFARTALADGVTSAEELTVTRDSELFRALNVHYN
KANDFQVPGRFLEVAELTLREFFCAVAAAKDVDPSWKKAIYKVICKLDSEVPESFRSPSCLWEITHL 
>ProxD_lampetra 
ERRSSRHAGHVALLRGHDHIQDGLTPTHLKKAKLIFFYTRYPSSNMLKLYFPDVKQFNRCITSQLIKWFSNFREFYYIQMEKF
ARQSLADGVSNPEELTVTRDSELFRALNLHYNKANDFQVPERFLEVAEITLREFFSAIQAGKDVDPSWKKAIYKVICKLDAEVP
EAFRSPSCLHELLGD 
> GAD_lampetra 
PAKNGEEATVQFLLELMDILLSYIRKTFDRSTKILDFHHPHQLLEGLEGFNLELSDSPES 
LEQILVDCRDTLKYGVRTGHPRFFNQLSCGLDIIGLAGEWLTSTANTNMFTYEIAPVFVL 
MEKITLKKMREIIGWPNGDGDGVFSPGGAINNLYAVMAARYKFFPEVKMKGMAAVPQLVL 
FTSECSHYSTKKAAAALGIGADNVFLIKADQRGKMVPADLEAKIIDSKKKGMVPFFVSAT 
AGTTVYGAFDPLHDVADICQRHNMWMHVDAAWGGGLLMSRKHRHKLNGVERANSVTWNPH 
KMMGVLLQCSAILVREEGLLQGCNKMCAGYLFQPDKQYDTSYDTGDKVIQCGRHVDIFKF 
WLMWKAKGTVGFEAQINKCLDLAQYLYRTIKNREGYELVFQGEPEHTNVCFWYIPLSLRG 
MPDGEERRAKLSRVAPKVKARMMEAGTTMVGYQPQGDKVNFFRMVISNPAAMQSDIDFML 
SEIERLGHDL 
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>PRDM12_lampetra 
MSSLALPAELTVAPSSVPGEDLGIYTRTWIKQGTEMGPFTGKMIPP 
DGVDIFKNNNLMWEVFNEDGTVRHFVDASQDNHRSWMTYIRCARNEQEQNLEVVQISNSI 
YYKALEPIPPDQELLVWYSFSHNTFLGIPGVPGIEDEQXKKHKDDELQLL 
 
S1.4) NCBI Derived Sequence IDs 
 
 
 

GROUP PROTEIN NAME NCBI ACCESSION 

ERR 

ERR_lottia AGG68283.1 
ERR_capitella ELT99464 
ERR_lingula XP_023932889 
ERR_Priapulus XP_014672486 
ERR-like_Priapulus XP_014680032 
ERR_Saccoglossus XP_006824850 
ERR_Strongylocentrotus XP_011669460 
ERR_Branchiostoma AAU88062 
ERR_Ciona NP_001071700 
ERRB_Lepisosteus XP_015206123 
ERRG_Lepisosteus XP_015201956 
ERRGr_Lepisosteus XP_006627644 
ERRA_Oryzias NP_001098387_1 
ERRB1_Oryzias NP_001098388_1 
ERRB2_Oryzias NP_001156563_1 
ERRG1_Oryzias NP_001098389_2 
ERRG2_Oryzias NP_001156564_1 
ERRGr_Oryzias XP_011480485_1 
ERRA_Danio NP_998120_1 
ERRB_Danio NP_001311468_1 
ERRGa_Danio NP_998119_1 
ERRGb_Danio NP_001122150_1 
ERRD_Danio XP_001921093_3 
ERRA_Xenopus NP_001072756_1 
ERRB_Xenopus XP_002938647_1 
ERRG_Xenopus NP_001093680_1 
ERRGl_Xenopus XP_002938860_2 
ERRA_Chrysemys XP_005305569_1 
ERRB_Chrysemys XP_008163110_1 
ERRG_Chrysemys XP_005288793_1 
ERRA_Anolis XP_003230133_2 
ERRB_Anolis XP_008119299_1 
ERRG_Anolis XP_016846156_1 
ERRB_Gallus XP_015143195_1 
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ERRG_Gallus NP_001007082_1 
ERRA_Homo NP_001269379_1 
ERRB_Homo NP_004443_3 
ERRG_Homo NP_001429_2 
ERR_Mizuhopecten BAN84542.1 
ER_Mizuhopecten OWF40232.1 
ER_Octopus ABG00286.1 
ERR_Octopus XP_014789866.1 
ERR_Drosophila NP_729340.1 
ERR_Apis NP_001155988.1 

ER 

ER_Capitella ELU03759.1 
ER_Lingula XP_013404577_1 
ER-like_priapulus XP_014668376_1 
ER_Saccoglossus XP_006824830_1 
ER_Branchiostoma ACF16007.1 
ER1_Lepisosteus XP_006625908_1 
ER2_Lepisosteus XP_006632252_1 
ER1_Oryzias XP_004083548_1 
ER2_1_Oryzias NP_001098172_1 
ER2_2_Oryzias NP_001121984_1 
ER1_Danio NP_694491_1 
ER2a_Danio NP_851297_1 
ER2b_Danio NP_777287_2 
ER1_Xenopus NP_988866_1 
ER2_Xenopus NP_001035101_1 
ER1_Chrysemys  NP_001269175_1 
ER2_Chrysemys XP_005285947_1 
ER1_Anolis NP_001277446_1 
ER2_Anolis XP_016846689_1 
ER1_Gallus NP_990514_1 
ER2_Gallus NP_990125_1 
ER1_Homo NP_001278159_1 
ER2_Homo NP_001428_1 
ER_Lottia XP_009064842_1 
ER_like_branchiostoma ACB10649 

AR 

AR_Danio NP_001076592.1 
AR_Gallus NP_001035179.1 
AR_Anolis XP_008118585.1 
AR_Xenopus XP_002941888.2 
AR_Chrysemys XP_005279584.1 
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AR_Callorhinchus XP_007892478.1 
AR_Homo NP_000035.2  

RXR 

RXRA_Homo NP_002948.1 
RXRB_Homo NP_001257330.1 
RXRG_Homo NP_008848.1  
USP_Drosophila NP_001259168.1 
USP_Apis NP_001011634.1 
RXR_Mizuhopecten XP_021373595.1 
RXR_Crassostrea XP_011434500.1 
RXR_Strongylocentrotus XP_011661795.1 
RXR_Ciona NP_001071809.1 
RXR_Branchiostoma XP_002609360.1 
RXRA_Callorhinchus XP_007901074.1 
RXRG_Callorhinchus XP_007901150.1 
RXRG_Xenopus XP_004913829.2 
RXRB_Xenopus NP_001015937.1 
RXRA_Xenopus XP_012824678.1 
RXRG_Gallus NP_990625.1 
RXRA_Gallus XP_003642339.2 

PRD 
HOMEODOMAIN 

ALX1_Danio_rerio NP_001038539.1 
ALX1_Gallus_gallus XP_025010336.1 
ALX1_Homo_sapiens NP_008913.2 
ALX1_Xenopus_tropicalis XP_002931669.1 
ARX_Gallus_gallus XP_025002251.1 
ARX_Homo_sapiens NP_620689.1 
ARX_Oryzias_latipes XP_024135306.1 
ARX_Xenopus_tropicalis XP_002933659.1 
DRGX_Anolis_carolinensis XP_003225456.1 
DRGX_Callorhinchus_milii XP_007902759.1 
DRGX_Danio_rerio XP_005156907.1 
DRGX_Gallus_gallus XP_015143905.1 
DRGX_Homo_sapiens NP_001263380.1 
DRGX_Xenopus_tropicalis XP_004915968.1 
OTX1_Danio_rerio NP_571325.2 
OTX1_Gallus_gallus XP_015133598.1 
OTX1_Homo_sapiens NP_001186699.1 
OTX1_Xenopus_tropicalis NP_989216.1 
PAX5_Danio_rerio NP_571713.1 
PAX5_Gallus_gallus NP_989755.1 
PAX5_Homo_sapiens NP_001267476.1 
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PAX5_Xenopus_tropicalis XP_018111532.1 
PAX6_Gallus_gallus NP_990397.1 
PAX6_Homo_sapiens NP_000271.1 
PAX6_Xenopus_tropicalis NP_001006763.1 
PAX6a_Danio_rerio NP_571379.1 
PAX6b_Danio_rerio NP_571716.1 
PAX7_Gallus_gallus NP_990396.1 
PAX7_Homo_sapiens NP_001128726.1 
PAX7_Oryzias_latipes NP_001292564.1 
PAX7_Xenopus_tropicalis XP_031761994.1 
PAX8_Danio_rerio XP_001339893.5 
PAX8_Homo_sapiens NP_003457.1 
PAX8_Xenopus_tropicalis NP_001072769.2 
PHOX2B_Gallus_gallus XP_015140956.1 
PHOX2B_Homo_sapiens NP_003915.2 
PHOX2B_Xenopus_tropicalis NP_001116492.1 
PHOX2Ba_Danio_rerio NP_001139175.1 
PHOX2Bb_Danio_rerio NP_001014818.1 
PITX1_Danio_rerio NP_001035436.3 
PITX1_Gallus_gallus NP_001161156.1 
PITX1_Homo_sapiens NP_002644.4 
PITX1_Xenopus_tropicalis NP_001007500.1 
PRRX1_Gallus_gallus NP_001264653.1 
PRRX1_Homo_sapiens NP_008833.1 
PRRX1_Xenopus_tropicalis XP_004913839.1 
PRRX1a_Danio_rerio NP_999899.1 
PRRX1b_Danio_rerio XP_005160700.1 
SHOX1_Anolis_carolinensis XP_016847844.1 
SHOX1_Callorhinchus_milii XP_007889486.1 
SHOX1_Danio_rerio NP_001119883.1 
SHOX1_Gallus_gallus NP_001073192.1 
SHOX1_Homo_sapiens NP_000442.1 
SHOX1_Xenopus_tropicalis XP_002937019.2 
SHOX2_Anolis_carolinensis XP_008104403.1 
SHOX2_Callorhinchus_milii XP_007886592.1 
SHOX2_Danio_rerio XP_021337040.1 
SHOX2_Gallus_gallus XP_015147272.2 
SHOX2_Homo_sapiens NP_006874.1 
SHOX2_Xenopus_laevis XP_018119245.1 
UNCX_Danio_rerio XP_005164261.1 
UNCX_Gallus_gallus XP_015149815.1 
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UNCX_Homo_sapiens NP_001073930.1 
UNCX_Xenopus_tropicalis NP_001305673.1 

HMX 

HMX3_Gallus_gallus NP_001007986.1 
HMX3_Mus_musculus NP_032283.3 
HMX3_Thamnophis_sirtalis XP_013918275.1 
HMX3_Xenopus_tropicalis NP_001072829.1 
HMX3_Homo_sapiens NP_001099044.1 
HMX3_Danio_rerio NP_571709.2 
HMX2_Anolis_carolinensis XP_003218649.1 
HMX2_Danio_rerio NP_001108570.3 
HMX2_Homo_sapiens NP_005510.1 
HMX2_Mus_musculus NP_001355289.1 
HMX2_Xenopus_tropicalis XP_002937849.1 
HMX2_like_Callorhinchus_milii XP_007889664.1 
HMX1_Callorhinchus_milii XP_007889718.1 
HMX1_Danio_rerio NP_001106998.1 
HMX1_Gallus_gallus NP_990864.2 
HMX1_Homo_sapiens NP_061815.2 
HMX1_Mus_musculus NP_034575.1 
HMX1_Thamnophis_sirtalis XP_013926293.1 
HMX3_A_like_Callorhinchus_milii XP_007902123.1 
SOHO_Danio_rerio NP_001038836.2 
SOHO_Gallus_gallus NP_990717.1 
SOHO_Xenopus_tropicalis XP_002940265.1 
HMX2_Gallus_gallus XP_025007794.1 
HMX1_Xenopus_tropicalis XP_002940264.3 

CSAD 

csad_Anolis_carolinensis XP_003216712.1 
csad_Callorhinchus_milii XP_007908691.1 
csad_Chrysemys_picta_bellii XP_008167751.1 
csad_Danio_rerio XP_009295318.1 
csad_Gallus_gallus XP_025001258.1 
csad_Homo_sapiens NP_057073.4 
csad_Mus_musculus NP_001346055.1 
csad_Xenopus_tropicalis XP_017947211.1 

GAD 

GAD1_Anolis_carolinensis XP_016852168.1 
GAD1_Callorhinchus_milii XP_007888154.1 
GAD1_Chrysemys_picta_bellii XP_005290495.1 
GAD1_Danio_rerio NP_919400.1 
GAD1_Gallus_gallus NP_990244.1 
GAD1_Homo_sapiens NP_000808.2 
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GAD1_Mus_musculus NP_032103.2 
GAD2_Anolis_carolinensis XP_003222181.1 
GAD2_Callorhinchus_milii XP_007899367.1 
GAD2_Chrysemys_picta_bellii XP_008161255.2 
GAD2_Danio_rerio NP_001017708.2 
GAD2_Gallus_gallus XP_015137540.1 
GAD2_Homo_sapiens NP_000809.1 
GAD2_Mus_musculus NP_032104.2 

HDC 

hdc_Anolis_carolinensis XP_003228927.2 
hdc_Chrysemys_picta_bellii XP_005307312.1 
hdc_Danio_rerio NP_001096063.1 
hdc_Gallus_gallus NP_001280217.1 
hdc_Homo_sapiens NP_002103.2 
hdc_Mus_musculus NP_032256.3 
hdc_Xenopus_tropicalis XP_017947930.2 

PRDM 

PRDM1_Anolis_carolinensis XP_008118908.1 
PRDM1_Callorhinchus_milii XP_007897304.1 
PRDM1_Chrysemys_picta_bellii XP_005287756.1 
PRDM1_Danio_rerio NP_955809.2 
PRDM1_Gallus_gallus XP_004940410.1 
PRDM1_Homo_sapiens XP_011534365.1 
PRDM1_Mus_musculus XP_006512566.1 
PRDM1_Xenopus_tropicalis XP_002937203.1 
PRDM12_Chrysemys_picta_bellii XP_005293390.1 
PRDM12_Danio_rerio XP_005171781.2 
PRDM12_Gallus_gallus XP_005055625.1 
PRDM12_Homo_sapiens NP_067632.2 
PRDM12_Mus_musculus NP_001116834.1 
PRDM12_Xenopus_tropicalis NP_001072898.1 
PRDM13_Anolis_carolinensis XP_008117566.1 
PRDM13_Callorhinchus_milii XP_007891148.1 
PRDM13_Chrysemys_picta_bellii XP_023958257.1 
PRDM13_Danio_rerio NP_001313383.1 
PRDM13_Gallus_gallus XP_025004996.1 
PRDM13_Homo_sapiens NP_067633.2 
PRDM13_Mus_musculus NP_001074240.1 
PRDM13_Xenopus_tropicalis XP_002932206.1 
PRDM14_Anolis_carolinensis XP_008106773.1 
PRDM14_Chrysemys_picta_bellii XP_005309855.1 
PRDM14_Danio_rerio NP_001157303.1 
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PRDM14_Homo_sapiens NP_078780.1 
PRDM14_Mus_musculus NP_001074678.2 
PRDM14_Xenopus_tropicalis XP_002937124.2 
PRDM4_Anolis_carolinensis XP_003220940.1 
PRDM4_Callorhinchus_milii XP_007903292.1 
PRDM4_Chrysemys_picta_bellii XP_008177579.1 
PRDM4_Danio_rerio NP_001116215.1 
PRDM4_Gallus_gallus XP_416301.4 
PRDM4_Homo_sapiens NP_036538.3 
PRDM4_Mus_musculus NP_001289815.1 
PRDM4_Xenopus_tropicalis NP_001072257.1 
PRDM5_Anolis_carolinensis XP_016849600.1 
PRDM5_Callorhinchus_milii XP_007889679.1 
PRDM5_Chrysemys_picta_bellii XP_005290344.1 
PRDM5_Danio_rerio NP_001002301.2 
PRDM5_Gallus_gallus XP_420628.3 
PRDM5_Homo_sapiens XP_024784442.1 
PRDM5_Mus_musculus NP_081823.2 

PRDM5_Xenopus_tropicalis XP_002940365.2 
 
Table S1. NCBI Accession IDs of NCBI derived sequences used in phylogenetic 
reconstructions 
 
 
S2) ALIGNMENTS USED FOR PHYLOGENETIC RECONSTRUCTION 
 
S2.1) PROX (CHAPTER 3) 
 
>Amphioxus|Prox|Prox|PROS/1-63 63 bp 
SPPHPGSLTPTHLKKAKLMFFYTRYPSSSTLKQHFPDVKFNRCITSQLIKWFSNFREFYYIQM 
>Lamprey_ProxA/1-63 63 bp 
MSHAQEGLTPHHLKKAKLMFFYSRYPSSNMLKLYFPDVQFNRCTTSQLIKWFSNFREFYYIQM 
>Lamprey_ProxB/1-63 63 bp 
HHHLQEGLTPSHLKKAKLMFFYSRYPSSNMLKIYFSDVKFNRCITSQLIKWFSNFREFYYIQV 
>Lamprey_ProxC/1-63 63 bp 
GPHGQEGLTPGHLKKAKLMFYYSRYPSSTMLKIYFPDVKFNRCITSQLIKWFSNFREFYYIQM 
>Human|PROX2|Prox|PROS/1-63 63 bp 
LVHIQEGLNPGHLKKAKLMFFFTRYPSSNLLKVYFPDVQFNRCITSQMIKWFSNFREFYYIQM 
>Mouse|Prox2|Prox|PROS/1-63 63 bp 
SIHIQEGLSPGHLKKAKLMFFFTRYPSSSLLKAYFPDVQFNRCITSQMIKWFSNFREFYYIQM 
>Chicken|Prox2|Prox|PROS/1-61 63 bp 
--HIQEGLSPGHLKKAKLMFFFTRYPSSSLLKAYFPDVQFNRCITSQMIKWFSNFREFYYIQM 
>Zebrafish|prox1b|Prox|PROS/1-59 63 bp 
----QEGLSPCHLKKAKLMFFYTRYPSSSTLKTYFPDVKFNRCVTSQLIKWFSNFREFFYIQM 
>Lamprey_ProxD/1-63 63 bp 
HDHIQDGLTPTHLKKAKLIFFYTRYPSSNMLKLYFPDVKFNRCITSQLIKWFSNFREFYYIQM 
>Zebrafish|prox2|Prox|PROS/1-60 63 bp 
---IQEGLTPNHLKKAKLMFFYTRYPSSNLLKNFFPDVKFNRCITSQLIKWFSNFREFYYIQM 
>Human|PROX1|Prox|PROS/1-63 63 bp 
GSAMQEGLSPNHLKKAKLMFFYTRYPSSNMLKTYFSDVKFNRCITSQLIKWFSNFREFYYIQM 
>Mouse|Prox1|Prox|PROS/1-63 63 bp 
GSAMQEGLSPNHLKKAKLMFFYTRYPSSNMLKTYFSDVKFNRCITSQLIKWFSNFREFYYIQM 
>Chicken|PROX1|Prox|PROS/1-63 63 bp 
GSAMQEGLSPNHLKKAKLMFFYTRYPSSNMLKTYFSDVKFNRCITSQLIKWFSNFREFYYIQM 
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>Zebrafish|prox1|Prox|PROS/1-63 63 bp 
GSTIQEGLSPNHLKKAKLMFFYTRYPSSNMLKMFFSDVKFNRCITSQLIKWFSNFREFYYIQM 
>Frog|prox1|Prox|PROS/1-63 63 bp 
QLYMQEGLSPNHLKKAKLMFFYTRYPSSNMLKTFFSDVKFNRCITSQLIKWFSNFREFYYIQM 
>Nematode|ceh-26|Prox|PROS/1-63 63 bp 
GGGSSSMLTPMHLRKAKLMFFYTRYPNSNLLKSYFPDIRFNKNNTAQLVKWFSNFREFYYNQM 
>Honeybee|Pros|Prox|PROS/1-63 63 bp 
TTVNSSMLTPIHLRKAKLMFFWVRYPSSSILKMYFPDIRFNKNNTAQLVKWFSNFREFYYIQM 
>Fruitfly|pros|Prox|PROS/1-63 63 bp 
TPLHSSTLTPMHLRKAKLMFFWVRYPSSAVLKMYFPDIKFNKNNTAQLVKWFSNFREFYYIQM 
>Beetle|Pros|Prox|PROS/1-63 63 bp 
TPEHSSTLTPMHLRKAKLMFFWVRYPSSAVLKMYFPDIKFNKNNTAQLVKWFSNFREFYYIQM 
 
 
S2.2) ERR (CHAPTER 3) 
 
>RXRG_Xenopus/1-428 446 bp 
LCSTLRSLAVCRMHLATETAPSMAYSSTHLHAHSTSVSTGYMGNSMNGNMNSLCSPGNNIGPPYRPHSLPS- 
--PTILNFPGSPPFNNNISCSEDIKPPPGLSTKHICAICGDRSSGKHYGVYSCEGCKGFFKRTIRKDLVYTC 
RDTKDCLIDKRQRNRCQYCRYQKCLAMGMKREAVQEERQRSREKSDTE---AESTSSTS-----------EE 
MPVERILEAELAVEP-KIEAFGDAGLPNSTNDPVTNICHAADKQLFTLVEWAKRIPHFSDLPLEDQVILLRA 
GWNELLIASFSHRSVSVQDGILLATGLHVHRSSAHNAGVGSIFDVLTELVSKMKDMEMDKSELGCLRAIVLF 
NPDAKGLSNAAEVEALREKVYATLESYTKQKYPEQPGRFAKLLLRLPALRSIGLKCLEHLFFFKLIGDTPID 
TFLMEMLETPHQIS 
>RXRG_Homo/1-417 446 bp 
NYSHFMKFPAGYGGSPGHTGSTSMPSA--ALSTGKPMD------SHPSTLSAVGTPLNALGSPYRAPPGINL 
VAPPSSQLNV-----NSVSSSEDIKPLPGLPVKHICAICGDRSSGKHYGVYSCEGCKGFFKRTIRKDLIYTC 
RDNKDCLIDKRQRNRCQYCRYQKCLVMGMKREAVQEERQRSRERAES-EAECATSGH-------------ED 
MPVERILEAELAVEPKESYGDMNMEN--STNDPVTNICHAADKQLFTLVEWAKRIPHFSDLTLEDQVILLRA 
GWNELLIASFSHRSVSVQDGILLATGLHVHRSSAHSAGVGSIFDVLTELVSKMKDMQMDKSELGCLRAIVLF 
NPDAKGLSNPSEVETLREKVYATLEAYTKQKYPEQPGRFAKLLLRLPALRSIGLKCLEHLFFFKLIGDTPID 
TFLMEMLETPLQIT 
>RXRG_Gallus/1-419 446 bp 
NYPHFIKFPAGFGNSPVHA----------SSTSVSPSSSLSVGSTVDGASRALPSPMNTIGSPVNSHPVALS 
SSAPGMNFVTPQPNVNNVSSSEDIKPLPGLPAKHICAICGDRSSGKHYGVYSCEGCKGFFKRTIRKDLIYTC 
RDNKDCLIDKRQRNRCQYCRYQKCLAMGMKREAVQEERQGSRE----RENEAESTSGGS-----------ED 
MPVERILEAELAVEPKEAYSDVNTES--STNDPVTNICHAADKQLFTLVEWAKRIPHFSDLTLEDQVILLRA 
GWNELLIASFSHRSVSVQDGILLATGLHVHRSSAHSAGVGSIFDVLTELVSKMKDMQMDKSELGCLRAIVLF 
NPDAKGLSSPSEVESLREKVYATLEAYTKQKYPEQPGRFAKLLLRLPALRSIGLKCLEHLFFFKLIGDTPID 
TFLMEMLETPLQVT 
>RXRA_Xenopus/1-445 446 bp 
AETIRCMTSCTMGYDFSTQVNASSNSSGLRGSMTAPLLPSLGNSGINNPLNGMGPPFSVISPPL-GPSMPIP 
STPGLGFGTGQIHSPNSVSSTEDIKPPPGINTKHICAICGDRSSGKHYGVYSCEGCKGFFKRTVRKDLTYTC 
RDSKDCMIDKRQRNRCQYCRYQKCLAMGMKREGMEHPSQHSRDLRCQAQAVQEERQRGKERNENEVESSSED 
MPVEKILDAEHAVEPKETYIEANMGLPNSPSDPVTNICQAADKQLFTLVEWAKRIPHFSELPLDDQVILLRA 
GWNELLIASFSHRSIAVKDGILLATGLHVHRNSAHSAGVGAIFDVLTELVSKMRDMQMDKTELGCLRAIVLF 
NPDSKGLSNPSEVEALREKVYASLEAYCKQKYPEQPGRFAKLLLRLPALRSIGLKCLEHLFFFKLIGDTPID 
TFLMEMLEAPHQMT 
>RXRA_Homo/1-420 446 bp 
-----MDTKHFLPLDFSTQVNSSLSPTG-RGSMAAPSL----HPSLGPPISTLSSPINGMGPPFSPHSMSVP 
TTPTLGFSTGQ-LSSNPVSSSEDIKPPLGLNTKHICAICGDRSSGKHYGVYSCEGCKGFFKRTVRKDLTYTC 
RDNKDCLIDKRQRNRCQYCRYQKCLAMGMKREAVQEERQRGKD----RENEVESTSSAN-----------ED 
MPVERILEAELAVEPKETYVEANMGLPSSPNDPVTNICQAADKQLFTLVEWAKRIPHFSELPLDDQVILLRA 
GWNELLIASFSHRSIAVKDGILLATGLHVHRNSAHSAGVGAIFDVLTELVSKMRDMQMDKTELGCLRAIVLF 
NPDSKGLSNPAEVEALREKVYASLEAYCKHKYPEQPGRFAKLLLRLPALRSIGLKCLEHLFFFKLIGDTPID 
TFLMEMLEAPHQMT 
>RXRA_Gallus/1-426 446 bp 
-----MDTKHFLPLDFSNQVNSTSNSPTSRGPMATPSLHPSIGPGIGSPISTLSSPINGMGPPFSPHSMSVP 
STPSLGFGTSQLNSPNPVSSSEDIKPPLGLNTKHICAICGDRSSGKHYGVYSCEGCKGFFKRTVRKDLTYTC 
RDNKDCLIDKRQRNRCQYCRYQKCLAMGMKREAVQEERQRGKD----RENEVESTSSAN-----------ED 
MPVEKILEAELAVEPKETYIEANMGLPSSPNDPVTNICQAADKQLFTLVEWAKRIPHFSELPLDDQVILLRA 
GWNELLIASFSHRSIAVKDGILLATGLHVHRNSAHSAGVGAIFDVLTELVSKMRDMQMDKTELGCLRAIVLF 
NPDSKGLSNPAEVEALREKVYASLEAYCKHKYPDQPGRFAKLLLRLPALRSIGLKCLEHLFFFKLIGDTPID 
TFLMEMLEAPHQMT 
>RXRB_Homo/1-431 446 bp 
PAAAAAAAVAGGEQQTPEPEPGEARDGMGDSGRDSRSPPSPPGPPLPPAPPPPPMPPPPLGSPFPPPAPPGF 
SGPVSSPQINVSLPGGSGPPEDVKPPVLGVRGKRLCAICGDRSSGKHYGVYSCEGCKGFFKRTIRKDLTYSC 
RDNKDCTVDKRQRNRCQYCRYQKCLATGMKREAVQEERQRGKDKDGD----GEGAGGAP-----------EE 
MPVDRILEAELAVEQKSDQGVEGPGGTGSPNDPVTNICQAADKQLFTLVEWAKRIPHFSSLPLDDQVILLRA 
GWNELLIASFSHRSIDVRDGILLATGLHVHRNSAHSAGVGAIFDVLTELVSKMRDMRMDKTELGCLRAIILF 
NPDAKGLSNPSEVEVLREKVYASLETYCKQKYPEQQGRFAKLLLRLPALRSIGLKCLEHLFFFKLIGDTPID 
TFLMEMLEAPHQLA 
>RXRB_Xenopus/1-421 446 bp 
----MGDSRVCQSPDTSSLSPPLGSYSDTPPPPSAPLHPSMVGSAMTS---SVNSPLGSIGSPFQPGTPSIG 
YGPVSSPQINVNLSGHPVSSSEDVKPPLGMRGKRLCAICGDRSSGKHYGVYSCEGCKGFFKRTIRKDLTYTC 
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RDNKDCIVDKRQRNRCQYCRYQKCLATGMKREAVQEERQRGKERDGE----AEFSGAIN-----------EE 
MPVEKILEAELAVEQKSDQSLEGGGSPS---DPVTNICQAADKQLFTLVEWAKRIPHFSELPLDDQVILLRA 
GWNELLIASFSHRSISVKDGILLATGLHVHRNSAHSAGVGAIFDVLTELVSKMRDMRMDKTELGCLRAIILF 
NPDAKGLSNPGDVEVLREKVYASLESYCKQKYPDQQGRFAKLLLRLPALRSIGLKCLEHLFFFKLIGDTPID 
TFLMEMLEAPHQLS 
>ERa_lamprey/1-309 446 bp 
------------------------------------------------------------------------ 
-------------------------------ATQLCSVCGDFSSGYHYGVWTCEGCKAFFKRSVQGKNNFVC 
PATNHCTIDKTRRRRCQACRLRKCYEAGMIRDGCHRDRILLCMVIKSLQLENASHGIRNTTSAQTPTGYRAH 
VEGMGIIHILLEAEPPKLLCMRSPGEPLTEASMMTLFTDLATKEMVHIVSWAKKIPGFMELDLPVKIQLLEN 
SWVEVLITGLIWRSMEQQDTLVFASDLVFTRAGSRMEGTMEIFDQVLAIVTHFRELCLRMEEYACLKAMVLL 
NVDTEQPDAIKAVCKIMDTVSNALV-SFLEHSGQQFHRLTRLLMLLSHIHQIS------------------- 
-------------- 
>ERb_lamprey/1-372 446 bp 
----GGRGPGGCEPVSG------------GSTCSSPTA--------------AVSPRSL------------- 
-------------------------------ETHYCAVCSDLASGYHYGVWSCEGCKAFFKRSIQGKTNYIC 
PATNQCTIDKNRRKSCQACRLRKCHEVGMVRDACRRDRRGGGGALRGPGAAPAQNPPNHKRSCSETDSATPS 
EPPNQMLTSLMEAEPPEVLSLQESKQPFSEASLMNVLTNLADRELVHMIAWAKKIPGFMDISLEDQVQLLES 
CWLEVLMVGLIWRSMTHPGKLVFAADLVLERDGCCVEGIVDIFDLLLRTASQFIELSVTLEEFICLKAMVLL 
NSSSAPPTSISQPTPMLSGMGPAAVAAATAATPSVSAQATATAITTPHPADPCSVSIADVASAQMSPGQAVY 
SLAGRRIEQGSGSS 
>ER1_Danio/1-444 446 bp 
MYPKEEHSAGGISSSVNYLDGAYEPNPTQTFGTSSPAEPASVGYYPAPLGGGSSSPLMFAPSSPQPHQVSYY 
LDSSSSTVYRVVSSQAAVGLCEELCSATDRQETRFCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYVC 
PATNQCTIDRNRRKSCQACRLRKCYEVGMMKGGIRKDR-GGRSVRRERRSSNEDRDKSSSDQCSRAGVRTLC 
MSPDQVLLLLLGAEPPAVCSRQKHSRPYTEITMMSLLTNMADKELVHMIAWAKKVPGFQDLSLHDQVQLLES 
SWLEVLMIGLIWRSIHSPGKLIFAQDLILDRSGECVEGMAEIFDMLLATVARFRSLKLKLEEFVCLKAIILI 
NSGVEPLMDNFMVQCMLDNITDALI-YCISKSQLQSRRQAQLLLLLSHIRHMSNKGMEHLYRMKCKNRVPLY 
DLLLEMLDAQRFQS 
>ER2b_Danio/1-441 446 bp 
SPLGMDNQTVCIPSPYVEACQDYSPHGGEALTLYSPVSSAVLGFHRPP----PLSPTILWPPHSLPPPLAYS 
ETRSHSAWEETTLSQSVLSHTKLLGQQLEGDDTHFCAVCHDYASGYHYGVWSCEGCKAFFKRSIQGHNDYIC 
PATNQCTIDKSRRKSCQACRLRKCYEVGMMKCGVRRERCSYRGARHRRPQIRDSSGGVVGLRGQSQQHLELN 
YSPEQLVSCILEAEPPQIYLREPVKKPYTEASMMMSLTSLADKELVLMISWAKKIPGFVELTLSDQVHLLEC 
CWLDILMLGLMWRSVDHPGKLIFTPDLKLNREGNCVEGIMEIFDMLLATTSRFRELKLQREEYVCLKAMILL 
NSNPEDVESRGKVLNLLDSVTDALV-WIISRTQQQSIRLAHLLMLLSHIRHLSNKGIEHLSNMKRKNVVLLY 
DLLLEMLDANTLED 
>ER2a_Danio/1-433 446 bp 
PSLPVENHPICIPSPYTDLGHDFS-----TLPFYSPAL---LGYSTSPSVRQSLSPTLFWPPHSHQQSRLQQ 
NHATSGTWTEP----HDHVEEENSKPLVKRVDMHYCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYIC 
PATNQCTIDKNRRKSCQACRLRKCYEVGMMKCGLRRDRSSYQQRGAQQRLVFSGRMRMTGPRSQEIKSIPIS 
LSPEELISRIMEAEPPEIYLMKDMKKPFTEANVMMSLTNLADKELVHMISWAKKIPGFVELSLFDQVHLLEC 
CWLEVLMLGLMWRSVNHPGKLIFSPDLCLSRDSSCVQGLVEIFDMLLAATSRFRELKLQREEYVCLKAMILL 
NSNGEDLQSRSKLLCLLDSVTDALV-WAISKTQQRSTRLAHLLMLLSHIRHVSNKGMDHLHCMKMKKMVPLY 
DLLLEMLDAHIMHS 
>ER2_Xenopus/1-434 446 bp 
GTVPMDQSPMYTPSSYLDSRHDYP-----SITFCSPSL---INYNVPGVLRQTVSPGLLWTSPDHQSSLLYT 
EA-PTSPWFES--EELPLSRESLKRKSMGSEDTHFCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYIC 
PATNQCTIDKNRRKSCQACRLRKCFEVGMMKCGTRRERCGYRIVRHRRSDDCLAKNKKLTDNIQRVKEISSS 
LGPEQFVLIISDAEPPNVMLMNRLCKPFTEASMMMSLTKLADKELVHMIGWAKKIPGFVELSLYDQVRLLES 
CWLEILMMGLMWRSIDHPGKLLFAPDLTLDRDGKCVEGILEIFDMLLATTSRLRELKLQHREFLCLKVMILL 
NSHEEESESSRKLHHPLNTVTDALV-WVIAKSRQQSTRLANLLMLLSHVRHASNKGMEHLLSMKCKNVVPVY 
DLLLEMLNAHTLRD 
>ER2_Homo/1-433 446 bp 
SILPLEHGSIYIPSSYVDSHHEYP-----AMTFYSPAV---MNYSIPSPGRQTTSPNVLWPTPGHQLSHLYA 
E-PQKSPWCES--LELPVNRETLKRKVSGNRDAHFCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYIC 
PATNQCTIDKNRRKSCQACRLRKCYEVGMVKCGSRRERCGYRLVRRQRADECAGKAKRSGGHAPRVRELLDA 
LSPEQLVLTLLEAEPPHVLISR-PSAPFTEASMMMSLTKLADKELVHMISWAKKIPGFVELSLFDQVRLLES 
CWMEVLMMGLMWRSIDHPGKLIFAPDLVLDRDGKCVEGILEIFDMLLATTSRFRELKLQHKEYLCVKAMILL 
NSSTQDADSSRKLAHLLNAVTDALV-WVIAKSQQQSMRLANLLMLLSHVRHASNKGMEHLLNMKCKNVVPVY 
DLLLEMLNAHVLRG 
>ER2_Anolis/1-434 446 bp 
SALTVEHSPIYIPSSYMENRHDYS-----AMAFYTPAA--MMNYNIPGALRQTASPSMLWSGPGHQSSVLYA 
EQ-PKSPWCEP--MDLPMHREVLKRKASGSDDAHFCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYIC 
PATNQCTIDKNRRKSCQACRLRKCYEVGMMKCGSRRERCGYRIIRRHRSEDCVSKVKKTNETIIQMKEVLNT 
LTPEQFVSILLEAEPPNVLVSR-PNKPFTEASMMMSLTKLADKELVHMIGWAKKIPGFIELSLYDQVRLLES 
CWLEVLMVGLMWRSIDHPGKLIFAPDLVLDRDGKCVEGILEIFDMLLATTSRLRELKLQHKEYLCVKAMILL 
NSSTEEPESHRKLNHLLNSVTDALV-WVIAKSPQQTTRLANLLMLLSHVRHASNKGMEHLLSMKCKNVVPVY 
DLLLEMLNAHTVRN 
>ER2_Gallus/1-410 446 bp 
------------------------------MAFCSPAM---LNYNIASSVRQTSSPSVLWSAPGHQSSLLYA 
EQPK-SPWCEPLDPVLPVTRETLKRKTNGSDDAHFCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYIC 
PATNQCTIDKNRRKSCQACRLRKCYEVGMMKCGSRRERCGYRILRRHRSEDCMGKTKKYNEAATRVKEILST 
VSPEQFVLTLLEAEPPNVLVSR-PSKPFTEASMMMSLTKLADKELVHMIGWAKKIPGFIDLSLYDQVRLLES 
CWMEVLMIGLMWRSIDHPGKLIFAPDLVLDRDGKCVEGILEIFDMLLAMTSRFRELKLQHKEYLCVKAMILL 
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NSSPEEPESNRKLHHLLNVVTDALV-WVIAKSQQQTTRLANLLMLLSHVRHASNKGMEHLLSMKCKNVVPVY 
DLLLEMLNAHTLRG 
>ERc_lamprey/1-346 446 bp 
--------------------------------------MSAMGLT--------------------------- 
---------------EPRHVGSGSLPSSTRPSTQFCAVCSDYASGYHYGVWSCEGCKAFFKRSTQGHNDYMC 
PATNQCTIDRNRR-------------------GVRKDRKGFRGVKHKRRPIGGGGGGGGGQDVSETRPQGSS 
LEADQVISALLEAEPPTVLSSYDPDKPVTEASLMAALTSLADRELVHMITWAKKIPGFTAIGLSDQVQLLEC 
CWLEILIVGLIWRSIDRPGQLHFAPNLILGREARNVEGMLDMFDMLLVTVSRFRELHLRREEYVCLKAMILL 
NSGAGEQTNVQLIQQILEKVMDALG-STIGHIPQHSRRLSQLLLLLSQIRHISNKGIEHLNSMKRKNVIPLY 
DLLLELLDAHSLQN 
>ER1_Xenopus/1-433 446 bp 
LFIIMLSIPVASVFIAAAAAPVYSA----SLSYAASSE--TFGSSSLT----PPSPVVFLQTP-QGQQVPYY 
LESEQGTFAVAAPPTYRSSSDNRRQSGRERMETRYCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYMC 
PATNQCTIDKNRRKSCQACRLRKCYEVGMMKGGIRKDRRGGRMLKHKRKEEQEQKNDVT-PSEIRTTSIWPV 
LSLEQLISALMEAEPPIVYSEHDSTKPLSEASMMTLLTNLADKELVHMINWAKRVPGFVDLTLHDQVHLLEC 
AWLEILMVGLIWRSVEHPGKLSFAPNLLLDRNGRCVEGLVEIFDMLVTTATRFRMMRLRGEEFICLKSIILL 
NSGLESLEDTDLIHIILDKIIDTLV-HFMAKSQQQQRRLAQLLLILSHIRHMSNKGMEHLYSMKCKNVVPLY 
DLLLEMLDAHRMHT 
>ER1_Homo/1-441 446 bp 
SKPAVYNYPEGAAYEFNAAAAANAVYGQTGLPYGPGSEAAAFGSNGLG----SPSPLMLLHPPPQGQQVPYY 
LENEPSGYTVAGPPAYRPNSDNRRQGGRERLETRYCAVCNDYASGYHYGVWSCEGCKAFFKRSIQGHNDYMC 
PATNQCTIDKNRRKSCQACRLRKCYEVGMMKGGIRKDRRGGRMLKHKRRDDGEGRGEVGSAGDMRAANLWLA 
LSLDQMVSALLDAEPPILYSEYDPTRPFSEASMMGLLTNLADRELVHMINWAKRVPGFVDLTLHDQVHLLEC 
AWLEILMIGLVWRSMEHPGKLLFAPNLLLDRNGKCVEGMVEIFDMLLATSSRFRMMNLQGEEFVCLKSIILL 
NSGLKSLEEKDHIHRVLDKITDTLI-HLMAKAQQQHQRLAQLLLILSHIRHMSNKGMEHLYSMKCKNVVPLY 
DLLLEMLDAHRLHA 
>ER1_Anolis/1-435 446 bp 
SKTGVFNYPEGSVYDFSTAAP---VYSSTSLTYAPTTE--SFGSNSLG----PPSPVVFLQTAPQNQQVPYY 
LENEPNSFAMAAPTAYRPGSENRRHNGRERMETRYCAVCNDYASGYHYGVWSCEGCKAFFKRSIQGHNDYMC 
PATNQCTIDKNRRKSCQACRLRKCYEVGMMKGGIRKDRRGGRMLKHKRREENDSRNAGA-LTEARSTALWPA 
LSLDQMVSALLEAEPPVVYSEYDPSRPFNEASVMTLLTNLADRELVHMINWAKRVPGFVDLALHDQVHLLEC 
AWLEILMVGLVWRSMEHPGKLLFAPNLLLDRSGKVVEGFVEIFDMLLATSSRFRMMNVRGEEFVCLKSIILL 
NSGLKSVEEKDHIHRVLDKITDTLM-HLMAKSQQQHRRLAQLLLILSHIRHMSNKGMEHLYSMKCKNVVPLY 
DLLLEMLDAHRLHA 
>ER1_Gallus/1-436 446 bp 
NKTGVFNYPEGATYDFGTTAP---VYGSTTLSYAPTSE--SFGSSSLA----PPSPVVFLQTAPQSQQVPYY 
LENEQGSFGMAAPPAYRPSSDNRRHSIRERMETRYCAVCNDYASGYHYGVWSCEGCKAFFKRSIQGHNDYMC 
PATNQCTIDKNRRKSCQACRLRKCYEVGMMKGGIRKDRRGGEMMKQKRREEQDSRNGEASSTELRAPTLWPA 
LSLEQMVSALLEAEPPIVYSEYDPNRPFNEASMMTLLTNLADRELVHMINWAKRVPGFVDLTLHDQVHLLEC 
AWLEILMIGLVWRSMEHPGKLLFAPNLLLDRNGKCVEGMVEIFDMLLATAARFRMMNLQGEEFVCLKSIILL 
NSGLKSLEERDYIHRVLDKITDTLI-HLMAKSQQQHRRLAQLLLILSHIRHMSNKGMEHLYNMKCKNVVPLY 
DLLLEMLDAHRLHA 
>ER_Branchiostoma/1-445 446 bp 
SDKSPGKSPGGSSAVPFSVPHGQPMLAS-HMGISRSQGAGGSDGVHNGLLVGMVSPVMYHPSSVNPHPMAHG 
EGPGPNGWAMPIPPQTPRMTTPTKAALKQSPARAVCRVCGDHASGFHYGVWSCEGCKAFFKRSIQGQTDYIC 
PGTNQCTIDRNRRKSCQACRYRKCLMVGMTKDGRRSGERRGPRKKRTHQIDSPLPSSASAFDKSRSASPTSH 
QRLKALIDALDVKEGEHRGEENHPTGQQSNPELIESVSSLVDRELTGIICWGKKIPGYSKLSLNDQVLLMES 
TWLDLLILDLVWCSIRHKEKLLLSGGVLVNRNRNNSSGVLEMCDQILSIATKFYEFDLQRREYLCLKAITLV 
HGSLKGLESDTQVRQLQDDLTDALMDVCSERHALGSRRPAKMLLLLSHLRQVSARASSHLGAVRNGLKVPLY 
DILLDILTDQVSEG 
>ERRD_Danio/1-423 446 bp 
LDASTSDDPPSPTDTPLKADPLSPFSLESSATPFSPGSSDSSGYSVFS----PDSPVSSSSISSSSAPVLFH 
PAGHP----------EHALISDYIPSLNPGP-KRLCLVCGDFASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PVVNDCEITKRRRKSCQACRFQKCLRAGMMREGVRMDRVRGGRQKYKRRVDSTLSVFSKTAYTHANKPIR-- 
---NRLICELLLCEVTPLRAAPDSSTPDSDLKTLMTLCDLLNRELLVMIGWAKHIPGFCALSLLDQMALLQS 
GWMETLLLNVAWRSQALAEELQFAENLRLNESQSQAAGLHDLYTALRHLTCRYQQMSLKQEEFIILKAMALA 
NSDAENVEGAEAVQCFQDALHEALQEFEISQHPSEAHRAGRMLMTLPLLRQTANRSVRCFRRLHTDGHVPMH 
KLFLEMLEAKS--- 
>ERRGl_Xenopus/1-422 446 bp 
HPISYLCGLSQSLGLQVKAEPYSPTFQMDTGGYFSPGGSSSYGVSVGGQSQGLDSPTALLG----SGDKMLA 
DSPP-------SLVEDPTIQC--A--LRSVP-KRLCLVCGDTASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PVVNDCEITKRRRKSCQACRFRKCLNVGMMKEGVRLDRVRGGRQKYRRVEVADPCSYITSHHSVLGKKTM-- 
---NKVVSHLILVEPGDIFATPDPSVLDNDLRTLTTLCELINRKLLMTIGWAKHVPGFSALSLADQMALLQS 
AWMEILVLGIVFRSVTLSEELAVAENFLLGREQCRSTGLLHLYNVLLQLVKKYKKTRLDKEEYVTLKAMALA 
NSDSTSIENMEAVLSLQDHLHEALQDYERENHGEDNHRSGKLLMTLPLLRQTANEAVRTFCQIRLEGRIPMH 
KLFLEMLEAKM--- 
>ERRA_Homo/1-412 446 bp 
----MSSQVVGIEPLYIKAEPASPSPKGSSETETEPPV----------ALAPGPAPT--------RCLPGHK 
EE---------EDGEGPGEQGGGKLVLSSLP-KRLCLVCGDVASGYHYGVASCEACKAFFKRTIQGSIEYSC 
PASNECEITKRRRKACQACRFTKCLRVGMLKEGVRLDRVRGGRQKYKRRPEVDPLPFPGPFPAGPLAVAGTA 
APVNALVSHLLVVEPEKLYAMPDPAGPDGHLPAVATLCDLFDREIVVTISWAKSIPGFSSLSLSDQMSVLQS 
VWMEVLVLGVAQRSLPLQDELAFAEDLVLDEEGARAAGLGELGAALLQLVRRLQALRLEREEYVLLKALALA 
NSDSVHIEDAEAVEQLREALHEALLEYEAGRAGAERRRAGRLLLTLPLLRQTAGKVLAHFYGVKLEGKVPMH 
KLFLEMLEAMMD-- 
>ERR_Branchiostoma/1-429 446 bp 
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---MTSQQDLYIDSTAVKKEPLSPHNGMLTSDIVSATTEAHHNYARTV---------IPNGTDYHSDEENRY 
DSNSSSEIL--TNGADRMMKCEYM--LHSLP-KRLCLVCGDVASGFHYGVASCEACKAFFKRTIQGNIEYSC 
PATNECEITKRRRKSCQACRFTKCLKVGMLKEGVRLDRVRGGRQKYKRKIDGPGRTRHVHNSVPKKFVLAHG 
RKVNKIVAHLMVAEPEKLYAMPDPTTPDSELKTLTTLCDLADRELVVIIGWAKHIPGFSNLSLSDQMSLLQS 
GWMEILILGLAFRSLHYDSRLVFAEDYIIDEEQSRAAGLEELSRHILRLVGRLKALGVEKEEFVVLKAMALL 
NSDSVYVEDHEAVQKLQDVLHDALQDHDLNAHPSDSRRIGKILMMLPLLREVATKAVQHFYTIKMEGQVPMH 
KLFLEMLDAKISEV 
>ERRA_Xenopus/1-405 446 bp 
-----MSSRDRRPDLCIKAEPGTP-----SIGRRSPSG--SSDSSGHG-----PDPP--------GQRCCRD 
EE-------------QDDVSGRGKYVLNSIP-KRLCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PASNECEITKRRRKACQACRFTKCLRVGMLKEGVRLDRVRGGRQKYKRRPEGEILQYTSGGPAQQASATVKQ 
TPVNAVVSHLLVAEPDKLFAMPDPALPDGYLKSMSTLCDLADREIVIIISWAKNIPGFSSLSLSDQMSLLQS 
VWMEVLLLGVVFRSLPYEDEVVFAEDFVLDEESSRSARLTDLCSCILHLVRKYRTLRVEKEEYVMLKALTLT 
NSDSVHIEDPDAVLRLRDALQEALSEYESGRHPEEPCRDGKLLLTLPLLRQTAGRVLQHFHALREEGAVPMH 
KLFLEMLEAMMD-- 
>ERRA_Danio/1-424 446 bp 
-----MSSRERRSDLYIKAEPSSPGGGGGGGGRTSPGG-ASSDSSQSGEGAGRYSPPLYTP----ALRCHFK 
EEGADGAEEGG----SGGGRCKYA--LSTLP-KRLCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PASNECEITKRRRKACQACRFTKCLKVGMLKEGVRLDRVRGGRQKYKRRPEVENATYQSAPIPLRKEGEK-- 
---SIIVSHLLVAEPEKLFAMPDPLQPDTAQRTLTTLCDLADRELVVIIGWAKHIPGFLSLSLADQMSVLQS 
VWLEVLVLGVAYRSLGCEDEVVFAEDFVLDEEMSRVAGLTELNAAISQLARRFRALQLDREEFVMLKAIALT 
NSDSVYIEDMEAVQKLRDLLHQALLELEVQRRPDDPQRAGRLLLTLPLLRQTAGRALTTFYSIKTRGGVPMH 
KLFLEMLEAMMDSP 
>ERRGb_Danio/1-411 446 bp 
------MSFSGHCPPYIKTEPSSPSSLSDSLTQHSPGAGSSYSSGPKGNLAGLDSPASYL-----PCRLLEE 
----------------AQAKGEYG--LSSGP-KRLCLVCGDVASGFHYGVASCEACKAFFKRTIQGNIEYSC 
SVSRDCEITKRRRKSCQACRFTKCLSVGMLREGVRLDRVRGGRQKYKRRIDSDSSVYLSVPLPHRKPV--SC 
SAHNKVVTLLLGAEPEKVCAMPDPALPDSDIKALTTLCDLADRELVLNISWAKHIPGFSSLSLSDQMSLLQS 
AWMEILVLRVAFRSLPCDDRLLFADDYIMDAEQAKCAGLLELHTAILQLVRRYRCMSLEREEFVTLKAIALA 
NSDSMHIEDVEAVQGLQDALHEALLDYECVHHSEDPRRAGKLIMTLPLLRQTSAKAVRHFCSIKQDGRVPMH 
KLFLELLEANI--- 
>ERRB_Xenopus/1-416 446 bp 
RLTADERLLTTGC--FIKREPCSPSSLAGFGNHHSPSGSGGYNPTFQGTLSGLESPSM-------RNHKPFE 
IRDE----------TESPAKADYT--VSVAP-KRLCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PASRQCEITKRRRKSCQSCRFAKCLKVGMLKEGVRLDRVRGGRQKYKRRMESENSGVHGIQIHPSPK----- 
KAYTKIVSNLLLAEPEKIYAMPDPTVPDSDIKTLTTLCDLADRELVVIIGWAKHIPGFSSLSLGDQMSLLQG 
AWMEILLLGVVFRSLPYQEGLVYAEDYIMDEVQSRMSGLRDLYLCILQLVQRYRKLHMDKEEYVTLKALALA 
NSDAVHIEDIQSIQKLQDVLQEALQEHESSQHWEEPQRAGQLLLTLPLLRQTASRVVQHFHAIRAQGRVPMH 
KLFLEMLEAKV--- 
>ERRA_Anolis/1-414 446 bp 
-----MSSRERRAEFFIKTEPASP-----SLVQHSPSG--SSDTSAGGAPQELEAPGAQPA----ASRRRHD 
EDPD-----------EPPGRGKYM--LSSMP-KRLCLVCGDVASGYHYGVASCEACKAFFKRTIQGSIEYSC 
PATNECEITKRRRKACQACRFTKCLRVGMLKEGVRLDRVRGGRQKYKRRPEVEGATYPSAFVTPQIATVTKP 
APMNTMVSHLLVAEPEKLYAMPDPALPDGPPKAASTLCDLADREIVVIIGWAKNIPGFPALSLADQMSVLQS 
VWLEVLLLGVAWRSLPCEDEIVFAEDFALDEEAARTAGLLELSGVVLQLVRKYRALRLEREEYVLLKALALA 
NSDSVHIEDMAAVQRLRDVLHEALLEYEASRRPEEPRRAGRLLLTLPLLRQTATRVLHHFYSLKLEGKVPMH 
KLFLEMLEAMMD-- 
>ERRB_lamprey/1-365 446 bp 
-----------------------------MVGPGGPNG-----------------------------RKRYD 
DSPPGA---------DVQTKCEYM--LNAMP-KRLCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PASNECEITKRRRKACQACRFMKCLKVGMLREG--RHRPPGDSLGRTT---RSCTAPATRVCCARMLVV--- 
---NKIVSHLIVAEPDKIYAMPDPTVPDSDIKALTTLCDLADRELVVIIGWAKHVPGFSALSLGDQMSLLQS 
AWMEVLLLGVAFRSLPYEDELVYAEDFVMDEELSRLAGLLDLNSAVLQLVRKYKALKLEREEFVALKAIALV 
NSDSMHIEDVEGVQKLQDVLHEALQELQGSQHAEDPRRAGKLLMTLPLLRQTATRAVQHFYSVKLEGKVPMH 
KLFLEMLEAKVPDL 
>ERRC_lamprey/1-396 446 bp 
-----ASGADGPLSAYIKTEPSSPSLGD-AASQPSPGESGSYTRHGSGAPAALYSPPPAPPTPATRKPARYE 
PGGGLGGGPAAAADEGQPSKCEYM--LSTLP-KRLCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PASNECEITKRRRKSCQACRFMKCLTVGMLKEGVRLDRVRGGRQKYKRRIDAENSPFLGPQLDQPAK----- 
KPLNKIISHLLVAEPEKMFAMPDPAVPEGEVKALTTLCDLADRELVVIIGWAKHVPGFSVLSLGDQMSLLQS 
AWMEVLLLGVVFRSLPCDDELVWADDYVMDEESSRVAGLLDLNSTILQLVRKYKSLALDREEFVTLKAIALA 
NSDSMHIEDGGAVQRLQDGLHEALQEHGASQHADEPRRAGKLLMTLPLLR---------------------- 
-------------- 
>ERRD_lamprey_partial/1-184 446 bp 
------------------------------------------------------------------------ 
------------------------------P-KKLCLVCGDVASGYHYGVASCEACKAFFKRTIQ-NIEYSC 
PAASECEITKRRRKSCQACRFTKCLRVGMLKEG--------------------------------------- 
---------------------------ECDVTALTTLCDLADRELVLIIGWAKHVP---------------- 
------------------------------------------------------------------------ 
-SDSTHIEDGDGVQRLRDALHEALWEHAGSARRDDPRRAGKLLMTLPLLRQTAARAVQHFHALKLEGRVPMH 
KLFLEMLEAKI--- 
>ERRB_Danio/1-426 446 bp 
-MAAEERHMTSSCGSYIKTEPSSPSSLVDSASHPSPGASGGYASAINSHSTGLDSPPMFTAGG--SCRKRFE 
DCSS------TLLDDPAAIKCEYM--LNSIP-KRLCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PATNECEITKRRRKSCQACRFMKCLKVGMLKEGVRLDRVRGGRQKYKRRMDAENTAYLGLTLPPPAK----- 
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KPLTKIVSHLLVAEPEKIYAMPDPTMPESDIKALTTLCDLADRELVVIIGWAKHIPGFSSLSLGDQMSLLQS 
AWMEILILSIVFRSLPYEDELVYAEDYVMDEEHSRLTGLLDLYLSILQLVRKYKKLKVEKEEFVTLKAIALA 
NSDSMHIEDVESVQKLQDALHEALQDYESCQHAEDPRRAGKLLMTLPLLRQTATKAIQHFYSIKMQGKVPMH 
KLFLEMLEAKV--- 
>ERRB_Homo/1-428 446 bp 
-MSSDDRHLGSSCGSFIKTEPSSPSSGIDALSHHSPSGSGGFGLALGTHANGLDSPPMFAGAGL-PCRKSYE 
DCAS--------GIMDSAIKCEYM--LNAIP-KRLCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PATNECEITKRRRKSCQACRFMKCLKVGMLKEGVRLDRVRGGRQKYKRRLDSESSPYLSLQISPPAK----- 
KPLTKIVSYLLVAEPDKLYAMPPPGMPEGDIKALTTLCDLADRELVVIIGWAKHIPGFSSLSLGDQMSLLQS 
AWMEILILGIVYRSLPYDDKLVYAEDYIMDEEHSRLAGLLELYRAILQLVRRYKKLKVEKEEFVTLKALALA 
NSDSMYIEDLEAVQKLQDLLHEALQDYELSQRHEEPWRTGKLLLTLPLLRQTAAKAVQHFYSVKLQGKVPMH 
KLFLEMLEAKVGSP 
>ERRB_Anolis/1-426 446 bp 
RMSTDERHLTSSCGSFIKTEPSSPSSGIDAISHHSPSGSGGYGLTMGGHPNGLDSPPMFNSAGI-PCRKRYE 
DCAS--------AIMDSPTKCEYM--LNAIP-KRLCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PATNECEITKRRRKSCQACRFMKCLKVGMLKEGVRLDRVRGGRQKYKRRLDSENSTYLSLQIPPPAKKPL-- 
---TKIVSHLLVAEPEKIYAMPDPTMPESDIKALTTLCDLADRELVVIIGWAKHIPGFSNLSLGDQMSLLQS 
AWMEILILGIVYRSLPYEDKLVYAEDYIMDEEHSRLTGLLELYLAILQLVRRYKKLKVEKEEFVTLKALALA 
NSDSMHIEDMEAVQKLQDLLHEALQDYELSQRHEEPRRAGKLLLTLPLLRQTAAKAVQHFYSIKLQGKVPMH 
KLFLEMLEAKV--- 
>ERRB_Gallus/1-427 446 bp 
RMATEERHLSSSCGSFIKTEPSSPSSGIDAISHHSPSGSGGYGIAMGGHPNGLDSPPMFNGTGI-SCRKRYD 
DCAS-------AIMEDSPTKCEYM--LNAIP-KRLCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PATNECEITKRRRKSCQACRFMKCLKVGMLKEGVRLDRVRGGRQKYKRRLDSESSTYLSLQIPPPAK----- 
KPLTKIVSHLLVAEPEKIYAMPDPTMPESDIKALTTLCDLADRELVVIIGWAKHIPGFSNLSLGDQMSLLQS 
AWMEILILGIVYRSLPYEDKLVYAEDYIMDEEHSRLTGLLELYLAILQLVRRYKKLKVEKEEFVTLKALALA 
NSDSMHIEDMDAVQKLQDLLHEALQDYELSQRNEEPRRAGKLLLTLPLLRQTAAKAVQHFYSIKLQGKVPMH 
KLFLEMLEAKV--- 
>ERRA_lamprey/1-396 446 bp 
-----------------------------HHHHHNHHG--------------LDSPPVGFHGMPNVPRRRYE 
DCSAGVGGGG-PPQLDPTAKCEYM--LNAMP-KRLCLVCGDVASGYHYGVASCEACKAFFKRTIQGSIEYSC 
PATNECEITKRRRKSCQACRFMKCLKVGMLKEGVRLDRVRGGRQKYKRRIDAENSPYLNPQLAQTVKKPCNG 
SLVNKVISHLLVAEPEKIYAMPDPTVPEGDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLGDQMSLLQS 
AWMEILLLGVVFRSLPYEDELVWAEDYVMDEELSKVAGLLDLNSAILQLVRKYKALKLDKEEFVALKAIALA 
NSDSMHIEDGEAVQKLQDVLHEALQDFEGSMHGEDARRVGKLLMTLPLLRQTATRAVQHFYSVKLEGKVPMH 
KLFLEMLEAKV--- 
>ERRGa_Danio/1-425 446 bp 
-MSNKDRHIESSCPSYIKTEPSSPASLTDSVNHHSPGGSGSYSSTMNGHQNGLDSPTLYGPTG--TGAKRYE 
DCSS------TITED-SQIKCEYM--LNSMP-KRLCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PATNECEITKRRRKSCQACRFMKCLTVGMMREGVRLDRVRGGRQKYKRRIDAENSPYLNPQLALPPK----- 
KPYNKIVSHLLVAEPEKIYAMPDPTVPDSDIKALTTLCDLADRELVVNIGWAKHIPGFSTLSLADQMSLLQS 
AWMEILILRVVYRSLSFEDKLVYAEDYIMDEDQSKLAGLLDLNNAILQLVKKYKSMKLEKEEFVTLKAIALA 
NSDSMHIEDVEAVQKLQDVLHEALQDYEAGQHVEDPRRAGKLLMTLPLLRQTSTKAVQHFYSIKQDGKVPMH 
KLFLELLEAKV--- 
>ERRG_Homo/1-426 446 bp 
RMSNKDRHIDSSCSSFIKTEPSSPASLTDSVNHHSPGGSGSYSSTMNGHQNGLDSPPLYPSAP--PVRKLYD 
DCSS------TIVED-PQTKCEYM--LNSMP-KRLCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PATNECEITKRRRKSCQACRFMKCLKVGMLKEGVRLDRVRGGRQKYKRRIDAENSPYLNPQLVQPAK----- 
KPYNKIVSHLLVAEPEKIYAMPDPTVPDSDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLADQMSLLQS 
AWMEILILGVVYRSLSFEDELVYADDYIMDEDQSKLAGLLDLNNAILQLVKKYKSMKLEKEEFVTLKAIALA 
NSDSMHIEDVEAVQKLQDVLHEALQDYEAGQHMEDPRRAGKMLMTLPLLRQTSTKAVQHFYNIKLEGKVPMH 
KLFLEMLEAKV--- 
>ERRG_Xenopus/1-425 446 bp 
-MSSKDRHIDSSCSSYIKTEPSSPASLTDSINHHSPGGSGSYSSTMNGHQNGLDSPPLYPSAT--PVRKRYD 
DCSS------TIAEE-SQTKCEYM--LNAMP-KRLCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PATNECEITKRRRKSCQACRFMKCLKVGMLKEGVRLDRVRGGRQKYKRRIDAENSPYLNPQLVQPAK----- 
KPYNKIVSHLLVAEPEKIYAMPDPTVPDSDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLADQMSLLQS 
AWMEILILGIVNRSLSFEDELVYAEDYIMDEDQSKLAGLLELNNAILQLVKKYKTMKLEKEEFVTLKAIALA 
NSDSMHIEDIEAVQKLQDVLHEALQDYEAGQHIEDPRRAGKLLMTLPLLRQTSTKAVQHFYNIKLEGKVPMH 
KLFLEMLEAKV--- 
>ERRG_Anolis/1-426 446 bp 
RMSSKDRHIDSSCSSYIKTEPSSPASLTDSINHHSPGGSGSYSSTMNGHQNGLDSPPLYPSAP--PVRKRYD 
DCSS------TIAED-SQTKCEYM--LNSMP-KRLCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PATNECEITKRRRKSCQACRFMKCLKVGMLKEGVRLDRVRGGRQKYKRRIDAENSPYLNPQLVQPAKKPY-- 
---NKIVSHLLVAEPEKIYAMPDPTVPDSDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLADQMSLLQS 
AWMEILILGVVYRSLSFEDELVYAEDYIMDEDQSKLAGLLDLNNAILQLVKKYKSMKLEKEEFVTLKAIALA 
NSDSMHIEDVEAVQKLQDVLHEALQDYEAGQHMEDPRRAGKMLMTLPLLRQTSTKAVQHFYNIKLEGKVPMH 
KLFLEMLEAKV--- 
>ERRG_Gallus/1-425 446 bp 
-MSSKDRHIDSSCSSYIKTEPSSPASLTDSINHHSPGGSGSYSSTMNGHQNGLDSPPLYPSAT--PVRKRYD 
DCSS------TIAED-SQTKCEYM--LNSMP-KRLCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSC 
PATNECEITKRRRKSCQACRFMKCLKVGMLKEGVRLDRVRGGRQKYKRRIDAENSPYLNPQLVQPAKKPY-- 
---NKIVSHLLVAEPEKIYAMPDPTVPDSDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLADQMSLLQS 
AWMEILILGVVYRSLSFEDELVYAEDYIMDEDQSKLAGLLDLNNAILQLVKKYKSMKLEKEEFVTLKAIALA 
NSDSMHIEDVEAVQKLQDVLHEALQDYEAGQHMEDPRRAGKMLMTLPLLRQTSTKAVQHFYNIKLEGKVPMH 
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KLFLEMLEAKV--- 
 
 
 
S2.3) NK HOMEOBOX (CHAPTER 3) 
 
>Human|NKX6-2|Nk6|ANTP 60 bp 
KKHSRPTFSGQQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKRH 
>Mouse|Nkx6-2|Nk6|ANTP 60 bp 
KKHSRPTFSGQQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKRH 
>Chicken|NKX6-2|Nk6|ANTP 60 bp 
KKHSRPTFSGQQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKRH 
>Frog|nkx6-2|Nk6|ANTP 60 bp 
KKHSRPTFSGQQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKRH 
>Zebrafish|nkx6.2|Nk6|ANTP 60 bp 
KKHSRPTFSGQQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKRH 
>Amphioxus|Nkx6|Nk6|ANTP 60 bp 
RKHTRPTFSGQQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKKH 
>Human|NKX6-1|Nk6|ANTP 60 bp 
RKHTRPTFSGQQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKKH 
>Mouse|Nkx6-1|Nk6|ANTP 60 bp 
RKHTRPTFSGQQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKKH 
>Frog|nkx6-1|Nk6|ANTP 60 bp 
RKHTRPTFSGQQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKKH 
>Zebrafish|nkx6.1|Nk6|ANTP 60 bp 
RKHTRPTFSGQQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKRH 
>Frog|nkx6-3|Nk6|ANTP 60 bp 
KKHTRPTFTGHQIFALEKTFEQTKYLAGPERARLAFSLGMSESQVKVWFQNRRTKWRKKS 
>Human|NKX6-3|Nk6|ANTP 60 bp 
KKHTRPTFTGHQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKKS 
>Mouse|Nkx6-3|Nk6|ANTP 60 bp 
KKHTRPTFTGHQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKKS 
>Chicken|NKX6-3|Nk6|ANTP 60 bp 
KKHTRPTFTGHQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKKS 
>Zebrafish|nkx6.3|Nk6|ANTP 60 bp 
KKHTRPTFSGHQIFALEKTFEQTKYLAGPERARLAYSLGMTESQVKVWFQNRRTKWRKKS 
>Frog|nkx1-2la|Nk1|ANTP 60 bp 
PRRARTAFTYEQLVALESRFRSSRYLSVCERLSLALTLHLTETQVKIWFQNRRTKWKKQQ 
>Frog|nkx1-2lb|Nk1|ANTP 60 bp 
PRRARTAFTYEQLVALESRFRSSRYLSVCERLSLALTLHLTETQVKIWFQNRRTKWKKQQ 
>Chicken|NKX1-1|Nk1|ANTP 60 bp 
PRRARTAFTYEQLVALENKFKSTRYLSVCERLNLALSLSLTETQVKIWFQNRRTKWKKQN 
>Frog|nkx1-2|Nk1|ANTP 60 bp 
PRRARTAFTYEQLVALENKFKSTRYLSVCERLNLALSLSLTETQVKIWFQNRRTKWKKQN 
>Zebrafish|nkx1.2lb|Nk1|ANTP 60 bp 
PRRARTAFTYEQLVALENKFKSTRYLSVCERLNLALSLSLTETQVKIWFQNRRTKWKKQN 
>Human|NKX1-1|Nk1|ANTP 60 bp 
PRRARTAFTYEQLVALENKFKATRYLSVCERLNLALSLSLTETQVKIWFQNRRTKWKKQN 
>Mouse|Nkx1-1|Nk1|ANTP 60 bp 
PRRARTAFTYEQLVALENKFKATRYLSVCERLNLALSLSLTETQVKIWFQNRRTKWKKQN 
>Amphioxus|Nkx1a|Nk1|ANTP 60 bp 
PRRARTAFTYEQLVALENKFKQTRYLSVCERLNLALSLSLTETQVKIWFQNRRTKWKKQN 
>Amphioxus|Nkx1b|Nk1|ANTP 60 bp 
PRRVRTAFTYEQLVALENKFKQTRYLSVCERLNLALSLSLTETQVKIWFQNRRTKWKKQN 
>Chicken|NKX1-2|Nk1|ANTP 60 bp 
PRRARTAFTYEQLVALENKFRATRYLSVCERLNLALSLSLTETQVKIWFQNRRTKWKKQH 
>Zebrafish|nkx1.2la|Nk1|ANTP 60 bp 
PRRARTAFTYEQLVALENKLRATRYLSVCERLNLALSLSLTETQVKIWFQNRRTKWKKQN 
>Human|NKX1-2|Nk1|ANTP 60 bp 
PRRARTAFTYEQLVALENKFRATRYLSVCERLNLALSLSLTETQVKIWFQNRRTKWKKQN 
>Mouse|Nkx1-2|Nk1|ANTP 60 bp 
PRRARTAFTYEQLVALENKFRATRYLSVCERLNLALSLSLTETQVKIWFQNRRTKWKKQN 
>Zebrafish|hmx4|Nk5/Hmx|ANTP 60 bp 
KKKTRTIFSKRQIFQLESTFDMKRYLSSAERACLANSLQLTETQVKIWFQNRRNKLKRQL 
>Frog|hmx4|Nk5/Hmx|ANTP 60 bp 
KKKTRTIFSKSQIFQLESTFDMKRYLSSAERACLANSLQLTETQVKIWFQNRRNKLKRQM 
>Frog|hmx4b|Nk5/Hmx|ANTP 60 bp 
KKKTRTIFSKSQIFQLESTFDMKRYLSSAERACLANSLQLTETQVKIWFQNRRNKLKRQM 
>Chicken|SOHO-1|Nk5/Hmx|ANTP 60 bp 
KKKTRTIFSKSQVFQLESTFDVKRYLSSAERAGLAAALHLTETQVKIWFQNRRNKLKRQL 
>Human|HMX2|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVYQLESTFDMKRYLSSSERACLASSLQLTETQVKTWFQNRRNKWKRQL 
>Mouse|Hmx2|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVYQLESTFDMKRYLSSSERACLASSLQLTETQVKTWFQNRRNKWKRQL 
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>Chicken|HMX2|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVYQLESTFDMKRYLSSSERACLASSLQLTETQVKTWFQNRRNKWKRQL 
>Zebrafish|hmx2|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVYQLESTFDMKRYLSSSERACLASSLQLTETQVKTWFQNRRNKWKRQL 
>Frog|hmx2|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVYQLESTFDMKRYLSSSERACLASSLQLTETQVKTWFQNRRNKWKRQL 
>Chicken|HMX2-like|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVYQLESTFDMKRYLSSSERACLASSLQLTETQVKTWFQNRRNKWKRQL 
>Human|HMX1|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVFQLESTFDLKRYLSTAERAGLAASLQLTETQVKIWFQNRRNKWKRHV 
>Zebrafish|LOC100333298|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRAQVFQLESTFDLKRYLSSSERAGLAASLHLTETQVKIWFQNRRNKWKRQI 
>Mouse|Hmx1|Nk5/Hmx|ANTP 60 bp 
RKKTRTVFSRSQVFQLESTFDLKRYLSSAERAGLAASLQLTETQVKIWFQNRRNKWKRQL 
>Chicken|HMX1|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVFQLESTFDVKRYLSSSERAGLAASLHLTETQVKIWFQNRRNKWKRQL 
>HMXA_lampetra 60 bp 
KKKTRTVFSRSQVFQLESTFDMKRYLSSAERAGLAASLHLTETQVKIWFQNRRNKWKRQL 
>HMXB_lampetra 60 bp 
KKKTRTVFSRSQVFQLESTFDMKRYLSSAERAGLAASLHLTETQVKIWFQNRRNKWKRQL 
>HMXC_lampetra 60 bp 
KKKTRTVFSRSQVFQLESTFDMKRYLSSAERAGLAASLHLTETQVKIWFQNRRNKWKRQL 
>Amphioxus|Hmx|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRQQVFQLESTFDMKRYLSSSERAGLAASLHLTETQVKIWFQNRRNKWKRQL 
>Zebrafish|hmx1|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLAASLHLTETQVKIWFQNRRNKWKRQL 
>Frog|hmx1|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLAASLHLTETQVKIWFQNRRNKWKRQL 
>Human|HMX3|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLAASLHLTETQVKIWFQNRRNKWKRQL 
>Mouse|Hmx3|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLAASLHLTETQVKIWFQNRRNKWKRQL 
>Chicken|HMX3|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLAASLHLTETQVKIWFQNRRNKWKRQL 
>Zebrafish|hmx3|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLAASLHLTETQVKIWFQNRRNKWKRQL 
>Frog|hmx3|Nk5/Hmx|ANTP 60 bp 
KKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLAASLHLTETQVKIWFQNRRNKWKRQL 
>Frog|nkx2-8|Nk2.2|ANTP 60 bp 
KKKRRVLFSKAQTLELERRFRQQRYLSAPERDQLAHILHLTPTQVKIWFQNHRYKMKRVK 
>Zebrafish|nkx2.2b|Nk2.2|ANTP 60 bp 
KRKRRILFSKTQTFELERRFRQQRYLSAPEREHLAKLLHLTPTQVKIWFQNHRYKVKRAR 
>Human|NKX2-2|Nk2.2|ANTP 60 bp 
KRKRRVLFSKAQTYELERRFRQQRYLSAPEREHLASLIRLTPTQVKIWFQNHRYKMKRAR 
>Mouse|Nkx2-2|Nk2.2|ANTP 60 bp 
KRKRRVLFSKAQTYELERRFRQQRYLSAPEREHLASLIRLTPTQVKIWFQNHRYKMKRAR 
>Frog|nkx2-2|Nk2.2|ANTP 60 bp 
KRKRRVLFSKAQTYELERRFRQQRYLSAPEREHLASLIRLTPTQVKIWFQNHRYKMKRAR 
>Zebrafish|nkx2.2a|Nk2.2|ANTP 60 bp 
KRKRRVLFSKAQTYELERRFRQQRYLSAPEREHLASLIRLTPTQVKIWFQNHRYKMKRAR 
>Amphioxus|Nkx2-2|Nk2.2|ANTP 60 bp 
KRKRRVLFSKAQTYELERRFRQQRYLSAPEREHLARLIRLTPTQVKIWFQNHRYKCKRAQ 
>Mouse|Nkx2-9|Nk2.2|ANTP 60 bp 
RRKRRVLFSKAQTLELERRFRQQRYLSAPEREQLARLLRLTPTQVKIWFQNHRYKLKRGR 
>Chicken|Nkx2-9|Nk2.2|ANTP 60 bp 
-RKRRVLFSKAQTLELERRFRQQRYLSAPEREQLARLLRLTPTQVKIWFQNHRYKLKRGR 
>Zebrafish|nkx2.9|Nk2.2|ANTP 60 bp 
RKKRRVLFSKAQTYELERRFRQQRYLSAPEREQLAHLLRLTPTQVKIWFQNHRYKMKRAR 
>Human|NKX2-8|Nk2.2|ANTP 60 bp 
RKKRRVLFSKAQTLELERRFRQQRYLSAPEREQLASLLRLTPTQVKIWFQNHRYKLKRAR 
>Mouse|Nkx2-6|Nk4|ANTP 60 bp 
QRKSRVLFSQAQVLALERRFKQQRYLTAPEREHLASALQLTSTQVKIWFQNRRYKSKSQR 
>Chicken|NKX2-6|Nk4|ANTP 60 bp 
RRKPRVLFSQTQVLELERRFKQQKYLSALEREHLANVLQLTSTQVKIWFQNRRYKCKRQR 
>Frog|nkx2-6|Nk4|ANTP 60 bp 
RRKPRVLFSQMQVFELERRFKQQRYLSAPEREQLALALKLTSTQVKIWFQNRRYKCKRQK 
>Zebrafish|nkx2.7|Nk4|ANTP 60 bp 
RRKPRVLFSQTQVFELERRFKQQRYLSAPERDHLALALKLTSTQVKIWFQNRRYKCKRQR 
>Chicken|NKX2-5|Nk4|ANTP 60 bp 
RRKPRVLFSQAQVYELERRFKQQKYLSAPERDHLANVLKLTSTQVKIWFQNRRYKCKRQR 
>Frog|nkx2-5|Nk4|ANTP 60 bp 
RRKPRVLFSQAQVYELERRFKQQKYLSAPERDHLANVLKLTSTQVKIWFQNRRYKCKRQR 
>Zebrafish|nkx2.5|Nk4|ANTP 60 bp 
RRKPRVLFSQAQVYELERRFKQQKYLSAPERDHLANVLKLTSTQVKIWFQNRRYKCKRQR 
>Human|NKX2-5|Nk4|ANTP 60 bp 
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RRKPRVLFSQAQVYELERRFKQQRYLSAPERDQLASVLKLTSTQVKIWFQNRRYKCKRQR 
>Mouse|Nkx2-5|Nk4|ANTP 60 bp 
RRKPRVLFSQAQVYELERRFKQQRYLSAPERDQLASVLKLTSTQVKIWFQNRRYKCKRQR 
>Human|NKX2-6|Nk4|ANTP 60 bp 
RRKPRVLFSQAQVLALERRFKQQRYLSAPEREHLASALQLTSTQVKIWFQNRRYKCKRQR 
>Frog|nkx2-3|Nk4|ANTP 60 bp 
RRKPRVLFSQAQVFELERRFKQQRYLSAPEREHLANSLKLTSTQVKIWFQNRRYKCKRQR 
>Human|NKX2-3|Nk4|ANTP 60 bp 
RRKPRVLFSQAQVFELERRFKQQRYLSAPEREHLASSLKLTSTQVKIWFQNRRYKCKRQR 
>Mouse|Nkx2-3|Nk4|ANTP 60 bp 
RRKPRVLFSQAQVFELERRFKQQRYLSAPEREHLASSLKLTSTQVKIWFQNRRYKCKRQR 
>Zebrafish|nkx2.3|Nk4|ANTP 60 bp 
RRKPRVLFSQAQVFELERRFKQQRYLSAPEREHLASTLKLTSTQVKIWFQNRRYKCKRQR 
>Amphioxus|Csx|Nk4|ANTP 60 bp 
RRKPRVLFSQAQVFELERRFKQQRYLSAPEREQLAQMLKLTSTQVKIWFQNRRYKCKRQR 
>Frog|nkx2-1lb|Nk2.1|ANTP 60 bp 
KRKRRVLFSQAQVYELEKRFEHQKYLTAPEREQLAKHIHLTPNQVKIWFQNHRYKMKRQA 
>Zebrafish|nkx2.1c|Nk2.1|ANTP 60 bp 
RRKRRVLFSQAQVCELERRFKQQKYLSAPEREHLASMIHLTPTQVKIWFQNHRYKMKRQA 
>Human|NKX2-1|Nk2.1|ANTP 60 bp 
RRKRRVLFSQAQVYELERRFKQQKYLSAPEREHLASMIHLTPTQVKIWFQNHRYKMKRQA 
>Mouse|Nkx2-1|Nk2.1|ANTP 60 bp 
RRKRRVLFSQAQVYELERRFKQQKYLSAPEREHLASMIHLTPTQVKIWFQNHRYKMKRQA 
>Chicken|NKX2-1|Nk2.1|ANTP 60 bp 
RRKRRVLFSQAQVYELERRFKQQKYLSAPEREHLASMIHLTPTQVKIWFQNHRYKMKRQA 
>Frog|nkx2-1|Nk2.1|ANTP 60 bp 
RRKRRVLFSQAQVYELERRFKQQKYLSAPEREHLASMIHLTPTQVKIWFQNHRYKMKRQA 
>Frog|nkx2-1a|Nk2.1|ANTP 60 bp 
RRKRRVLFSQAQVYELERRFKQQKYLSAPEREHLASMIHLTPTQVKIWFQNHRYKMKRQA 
>Human|NKX2-4|Nk2.1|ANTP 60 bp 
RRKRRVLFSQAQVYELERRFKQQKYLSAPEREHLASMIHLTPTQVKIWFQNHRYKMKRQA 
>Mouse|Nkx2-4|Nk2.1|ANTP 60 bp 
RRKRRVLFSQAQVYELERRFKQQKYLSAPEREHLASMIHLTPTQVKIWFQNHRYKMKRQA 
>Zebrafish|nkx2.1a|Nk2.1|ANTP 60 bp 
RRKRRVLFSQAQVYELERRFKQQKYLSAPEREHLASMIHLTPTQVKIWFQNHRYKMKRQA 
>Zebrafish|nkx2.1b|Nk2.1|ANTP 60 bp 
RRKRRVLFSQAQVYELERRFKQQKYLSAPEREHLASMIHLTPTQVKIWFQNHRYKMKRQA 
>Amphioxus|Nkx2-1|Nk2.1|ANTP 60 bp 
RRKRRVLFSQAQVYELERRFKQQKYLSAPEREHLAQLINLTPTQVKIWFQNHRYKCKRQD 
>Frog|nkx2-4|Nk2.1|ANTP 60 bp 
RRKRRVLFSQAQVYELERRFKQQKYLSAPXREHLVQ------------------------ 
>Zebrafish|nkx3-1|Nk3|ANTP 60 bp 
KKRSRAAFTHLQVLELEKKFSRQRYLSAPERTHLASALHLTETQVKIWFQNRRYKTKRRQ 
>Human|NKX3-1|Nk3|ANTP 60 bp 
QKRSRAAFSHTQVIELERKFSHQKYLSAPERAHLAKNLKLTETQVKIWFQNRRYKTKRKQ 
>Mouse|Nkx3-1|Nk3|ANTP 60 bp 
QKRSRAAFSHTQVIELERKFSHQKYLSAPERAHLAKNLKLTETQVKIWFQNRRYKTKRKQ 
>Frog|nkx3-1|Nk3|ANTP 60 bp 
QKRSRAAFSHSQVIELERKFSSQKYLSAPERAQLAKSLKLTETQVKIWFQNRRYKTKRKQ 
>Frog|nkx3-2l|Nk3|ANTP 60 bp 
KKRSRAAFSHAQVYELERRFSLQRYLSGPERADLAAALKLTETQVKIWFQNRRYKTKRKL 
>Amphioxus|Nkx3|Nk3|ANTP 60 bp 
KKRSRAAFSHAQVFELERRFSHQRYLSGPERADLAAALKLTETQVKIWFQNRRYKTKRRQ 
>Human|NKX3-2|Nk3|ANTP 60 bp 
KKRSRAAFSHAQVFELERRFNHQRYLSGPERADLAASLKLTETQVKIWFQNRRYKTKRRQ 
>Mouse|Nkx3-2|Nk3|ANTP 60 bp 
KKRSRAAFSHAQVFELERRFNHQRYLSGPERADLAASLKLTETQVKIWFQNRRYKTKRRQ 
>Frog|nkx3-2|Nk3|ANTP 60 bp 
KKRSRAAFSHAQVFELERRFNHQRYLSGPERADLAASLKLTETQVKIWFQNRRYKTKRRQ 
>Zebrafish|nkx3.2|Nk3|ANTP 60 bp 
KKRSRAAFSHAQVFELERRFNHQRYLSGPERADLAASLKLTETQVKIWFQNRRYKTKRRQ 
>Zebrafish|nkx3.3|Nk3|ANTP 60 bp 
KKRSRAAFSHAQVYELARRFNLQRYLSGPERADLAGALKLTETQVKIWFQNRRYKTKRRQ 
 
 
S2.4) PRD HOMEOBOX (CHAPTER 3) 
 
>UNCX_Homo_sapiens/1-304 311 bp 
----MMDGRLLEHPHAQFGGSLGGVVGFPYPLGHH-HVYELAGHQLQSAAAAASVLLGGSCAAPLLPAACGV 
GGDGQPFKLSDSGDPDKESP--GCKRRRTRTNFTGWQLEELEKAFNESHYPDVFMREALALRLDLVESRVQV 
WFQNRRAKWRKKENTKKGPGRPAHNSHPTTCSGEPMDPEEIARKELEKMELLKSQGRHLHSPGGLSLHSGLS 
PEPPEPAGTAPAPPGEPPAPGTCDPAFYPSQRQPLGFLVPQAALKGAPAVPPAPPAQASFGAFSGPGGASPD 
AVASGAPAPAPAPFRDLASAAAT 
>UNCX_Gallus_gallus/1-299 311 bp 
----MMDSRILEHPHAQFGGM----VGFPYPLGHHHVYELAGHQLQSAAASVPFSLLSGSCAAPLIPSGCGV 
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SADTQPFKLADSGDPDKESP--GCKRRRTRTNFTGWQLEELEKAFNESHYPDVFMREALALRLDLVESRVQV 
WFQNRRAKWRKKENTKKGPGRPAHNSHPTTCSGEPMDPEEIARKELEKMELLKSQSRHLHSPSGLSLHSTPS 
SDSDSGPEAKPRGQPPPPPPAAAASSEPPPSSQPLGFIVPQTALKANPGPEAGQPPRDSPLPAANPGPP--A 
FSAEAPAGAQPGPSSTDTAAGPA 
>UNCX_Danio_rerio/1-304 311 bp 
----MMDSRILDPPHAQFGGSLGGMVSFPYHLSHH-HVYELAGHQLQSTAAVPFSLLNGSCTAPLLSSGCGM 
NGDNQQYKLTDSGDPDKDSP--GCKRRRTRTNFTGWQLEELEKAFNESHYPDVFMREALALRLDLIESRVQV 
WFQNRRAKWRKKENTKKGPGRPAHNSHPTTCSGEPMDPEEIARRELERLELLKSQNKLLPGDLFHTPGSDSE 
QSLHCDPRRKPPMDFPVPTPRPLIGKGHFLLYQPLGFIVPQTALKSGPATDITFAGNPGHRNAKENNSVARA 
IKGQSQSGNISCSTQSSSPQTTI 
>UNCX_Xenopus_tropicalis/1-304 311 bp 
----MMDSRILEHPHAQFGGSMSGMVGFPYPLGHH-HVYELASHQLQSAAAAVPFLLNGSCTAPLLPSGCGL 
NGDSQQYKLSDSIDPD--KESPGCKRRRTRTNFTGWQLEELEKAFNESHYPDVFMREALALRLDLVESRVQV 
WFQNRRAKWRKKENTKKGPGRPAHNSHPTTCSGEPMDPEEIARKELEKMEMLRNQNRLQHSPGDMSLHTGLS 
QNLDSSVEANHNSGLCPNGRGAAFQKLNPFSVQPLGFIVPQASIKSNSAQELPSPGIKDSLHNSNSGQPAQN 
LYPNHTNSTQSTTLTVCKTENGD 
>PITX1_Danio_rerio/1-269 311 bp 
---------------------------------MNVDMASSFHLPRSASSTR---ETLENTSS-ESSDTEAA 
EKERSVEQRSDDGNAD-DPK--KKKQRRQRTHFTSQQLQELEATFQRNRYPDMSTREEIAVWTNLTEARVRV 
WFKNRRAKWRKRERNQQMDLCKNSYLPQFSGLMQPYDDVY-PTYTYNNWTLSTKNFTFFNSMSPLTSQSMFS 
APSSISSMSMASGMGHSAVPGMPTTGLNNIGNNGIGGSTINPAMS-SSTCPYGPPVSPYSVYRDTCNSSLAT 
LRLKSKQHPSFGYSGLQSPGSSL 
>PITX1_Homo_sapiens/1-292 311 bp 
-------------MDAFKGGMSLEREGLRPPPPPPHDMGPAFHLARPADPREPLESSDTELPE-KERGGEPK 
GPEDSGAGGTGCGGADDPAK--KKKQRRQRTHFTSQQLQELEATFQRNRYPDMSMREEIAVWTNLTEPRVRV 
WFKNRRAKWRKRERNQQLDLCKGGYVPQFSGLVQPYEDVYAAGYSYNNWALSTKSFTFFNSMSPLSSQSMFS 
APSSISSMTMPSSMGPGAVPGMPNSGLNNI--NNLTGSSLNSAMS-PGACPYGTPASPYSVYRDTCNSSLAS 
LRLKSKQHSSFGYGGLQGPASGL 
>PITX1_Xenopus_tropicalis/1-289 311 bp 
-------------MDSFKGAMNLERLPESLRPQPSHDMATSFHLQRSSEAR----DPMDNSAS-ESSDTEIA 
EKERSGEPKGEDGNGDDPTK--KKKQRRQRTHFTSQQLQELEATFQRNRYPDMSMREEIAVWTNLTEARVRV 
WFKNRRAKWRKRERNQQMDLCKNGYVPQFSGLMQPYDEMY-AGYPYNNWALSTKSFTFFNSMSPLSSQSMFS 
GPSSISSMSMPSSMGHSAVPGMPNSSLNNINNNNISSSSLNSAMS-STACPYGPPGSPYTVYRDTCNSSLAS 
LRLKSKQHSTFGYSSLQSPASSL 
>PITX1_Gallus_gallus/1-287 311 bp 
-------------MDSFKGGMNLERLPESLRPQPSHDMASSFHLQRSSEPR----DPIENSAS-ESSDTEVP 
EKERSGEQKNEDGAADDPAK--KKKQRRQRTHFTSQQLQELEATFQRNRYPDMSMREEIAVWTNLTEPRVRV 
WFKNRRAKWRKRERNQQMDLCKNGYVPQFSGLMQPYDDMY-AGYPYNKWALSTKSFTFFNSMSPLSSQSMFS 
APSSISSMNMPSGMGHSAVPGMANSGLNNI--NNISGSSLNSAMS-SPACPYGPPGSPYSVYRDTCNSSLAS 
LRLKSKQHSSFGYSSLQSPGSSL 
>ALX1_Danio_rerio/1-282 311 bp 
----EYLSDKFSLKSPAIKGSDYYMDQVMDTLDNVQYYNKASPKCVQAFPMQSNDSSVTYCAPLHAMENCCS 
LRVSPATSGPDKTDLDLGEKCDSSKKRRHRTTFTSAQLEELEKVFQKTHYPDVYVREQLAMRTELTEARVQV 
WFQNRRAKWRKRERYGQIQQAKSHFAATYDISMLPRTDSY-SQISNNLWTPSAGSSVVSSCMIPRGSPPVTS 
PYPHSPAAEHGYVGFPNHQFGVNHVSLNNFFA--------------SANSHAAFETKPEFERRSSS---IAV 
LRMKAKEHTANISWAM------- 
>ALX1_Xenopus_tropicalis/1-286 311 bp 
YMGAGTLEHVMDSMDTDSFYNKSPAGKCVQAFSAIQRAEHHVRMERASPCQDTNAAKVEGQAVGRPMETCCS 
LAVSPGKAMADKVDLDLGDKCDSSKKRRHRTTFTSLQLEELEKVFQKTHYPDVYVREQLALRTELTEARVQV 
WFQNRRAKWRKRERYGQIQQAKSHFAATYDISVLPRADSY-PQIQNNLWANPSGGSVVTSCMLPREPSACMT 
PYSHSTRTDSPYTSFTNHQNQFSHVPLNNFFT--------------GSANGHSFEAKPEFERRSSS---IAV 
LRMKAKEHTANISWAM------- 
>ALX1_Homo_sapiens/1-286 311 bp 
YMGAGPLEHVMETLDNESFYSKASAGKCVQAFGPLPRAEHHVRLERTSPCQDSSVTKVEGQPLNRAMDNCNS 
LRMSPVKGMQEKGELDLGDKCDSSKKRRHRTTFTSLQLEELEKVFQKTHYPDVYVREQLALRTELTEARVQV 
WFQNRRAKWRKRERYGQIQQAKSHFAATYDISVLPRTDSY-PQIQNNLWANASGGSVVTSCMLPRDTSSCMT 
PYSHSPRTDSSYTGFSNHQNQFSHVPLNNFFT--------------GATNGHAFETKPEFERRSSS---IAV 
LRMKAKEHTANISWAM------- 
>ALX1_Gallus_gallus/1-286 311 bp 
YMGAGTLEHVMETLDNESFYSKTSGSKCVQAFNPLQRAEHHVRLDRTSPCQDNNVTKVEGQPLNRPLDNCNN 
LRMSPVKGMQEKGELDLGDKCDSSKKRRHRTTFTSLQLEELEKVFQKTHYPDVYVREQLALRTELTEARVQV 
WFQNRRAKWRKRERYGQIQQAKSHFAATYDISVLPRTDSY-PQIQNNLWANTASGSVVTSCMIPRDTSSCMT 
PYSHSPRTDSGYTGFSNHQNQFSHVPLNNFFT--------------GATNGHAFETKPEFERRSSS---IAV 
LRMKAKEHAANISWAM------- 
>PAX6b_Danio_rerio/1-294 311 bp 
YKRECPSIFAWEIRDRLLSEGVCTNDNIPSVSSIN-RVLRNLASEKQQMGADGMYNGQSGTWGQPNQDGCQQ 
QDNGGENTNSISSNGEDSDETQKRKLQRNRTSFTQEQIEALEKEFERTHYPDVFARERLAAKIDLPEARIQV 
WFSNRRAKWRREEKLRNQRRQASNSSSHIPISSSFNTSVY-QAIPQPTTPFTTGSMLGRPDTALTNTYTGLP 
PMP-------SFTMANNLPMQPSQTS------SYSCMLPSSPSVNGRSFDTYTPPHMQAHMNSQTMATSGTA 
STGLSPGVS--VPVQVPGTEPDM 
>PAX6a_Danio_rerio/1-294 311 bp 
YKRECPSIFAWEIRDRLLSEGVCTNDNIPSVSSIN-RVLRNLASEKQQMGADGMYNGQTGTWGQPNQDGCQQ 
SDGGGENTNSISSNGEDSDETQKRKLQRNRTSFTQEQIEALEKEFERTHYPDVFARERLAAKIDLPEARIQV 
WFSNRRAKWRREEKLRNQRRQASNSSSHIPISSSFSTSVY-QPIPQPTTPFTSGSMLGRSDTALTNTYSALP 
PMP-------SFTMANNLPMQPSQTS------SYSCMLPTSPSVNGRSYDTYTPPHMQAHMNSQSMAASGTT 
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STGLSPGVS--VPVQVPGSEPDM 
>PAX6_Xenopus_tropicalis/1-297 311 bp 
YKRECPSIFAWEIRDRLLSEGVCTNDNIPSVSSIN-RVLRNLASEKQQMGADGMYNGQTGTWGQPAQDGCQP 
QEGGGGGENTNSISSNDSDEAQKRKLQRNRTSFTQEQIEALEKEFERTHYPDVFARERLAAKIDLPEARIQV 
WFSNRRAKWRREEKLRNQRRQASNTPSHIPISSSFSTSVY-QPIPQPTTPFTSGSMLGRTDTALTNSYSALP 
PMP-------SFTMGNNLPMQPPVPSQTS---SYSCMLPTSPSVNGRSYDTYTPPHMQTHMNSQPMGTSGTA 
STGLSPGVS--VPVQVPGSEPDM 
>PAX6_Gallus_gallus/1-297 311 bp 
YKRECPSIFAWEIRDRLLSEGVCTNDNIPSVSSIN-RVLRNLASEKQQMGADGMYNGQTGTWGQPAQDGCPQ 
QEGGGENTNSISSNGEDSDEMRKRKLQRNRTSFTQEQIEALEKEFERTHYPDVFARERLAAKIDLPEARIQV 
WFSNRRAKWRREEKLRNQRRQASNTPSHIPISSSFSTSVY-QPIPQPTTPFTSGSMLGRTDTALTNTYSALP 
PMPSFT-MANNLPMQPPVPSQTS---------SYSCMLPTSPSVNGRSYDTYTPPHMQTHMNSQPMGTSGTT 
STGLSPGVS--VPVQVPGSEPDM 
>PAX6_Homo_sapiens/1-297 311 bp 
YKRECPSIFAWEIRDRLLSEGVCTNDNIPSVSSIN-RVLRNLASEKQQMGADGMYNGQTGSWGQPTQDGCQQ 
QEGGGENTNSISSNGEDSDEAQKRKLQRNRTSFTQEQIEALEKEFERTHYPDVFARERLAAKIDLPEARIQV 
WFSNRRAKWRREEKLRNQRRQASNTPSHIPISSSFSTSVY-QPIPQPTTPFTSGSMLGRTDTALTNTYSALP 
PMP-------SFTMANNLPMQPPVPSQTS---SYSCMLPTSPSVNGRSYDTYTPPHMQTHMNSQPMGTSGTT 
STGLSPGVS--VPVQVPGSEPDM 
>PAX5_Danio_rerio/1-258 311 bp 
YKRQNPTMFAWEIRDRLLAERVCDNDSVPSVSSIN-RIIRTKVQQPPGQSGAVSAVAVTQVSAVTSDAAGSS 
YSISGILGISSPADAS------KRKR--------DDPLQDSPLANGHSHSGRDFLRKQM------------- 
----RGELFTPQQLETTDSAMASLAGGLE---------------------EMKNSLANQTGAELGSTVAGPQ 
SYPLVSGRDLASTTLPGYPPHVPPTGQGSYSTPSLTGMVPGGDFSGSPYSHPQYSTYNESWRFANPSLLYGS 
LLGSERAASSGLFPGQTPQPTGS 
>PAX5_Xenopus_tropicalis/1-293 311 bp 
YKRQNPTMFAWEIRDRLLAERVCDNDTVPSVSSIN-RIIRTKVQQPTNQQVPPSNGSVTQVSSVSTDSAGSS 
YSISGILGITSSNAETIQESPVLRKQMRG-DLFTQQQLDVLDRVFERQHYTDIFTKPEQQVRW-LPRLDQVE 
FSGGSAAQWRDFRLALHHPHSRTSTEYSAMASLTGGLD------------EMKSSLTSPSSADIGGSVPGPQ 
SYPLVTGRDLASTTLPGYPPHVPPAGQGSYSAPTLTGMVPGSDFSGSPYSHPQYSSYNDSWRFPNPGLLGSP 
YYYSARGGAPPATAAAYDRH--- 
>PAX5_Homo_sapiens/1-230 311 bp 
YKRQNPTMFAWEIRDRLLAERVCDNDTVPSVSSIN-RIIRTKVQQPPNQPVPASSGSVTQVSSVSTDSAGSS 
YSISGILGITSPSADTIQESPVLRKQMRG-DLFTQQQLEVLDRVFERQHYSDIFT---------TTEPI--- 
----------KPEQTTEYSAMASLAGGLD---------------------DMKANLASPTPADIGSSVPGPQ 
SYPIVT-----GSEFSG-----------------------------SPYSHPQYSSYNDSWRFPNPGLLGSP 
YYYSAARGAAPPAAATAYDRH-- 
>PAX5_Gallus_gallus/1-265 311 bp 
YKRQNPTMFAWEIRDRLLAERVCDNDTVPSVSSINRIIRTKVQQPPNQQVPVSSHGSVTQVSSVSTDSAGSS 
YSISGILGIASPGTESIQEPPVLRKQMRG-DLFTQQQLEVLDRVFERQHYSDIFT---------TTEPI--- 
----------KPEQATEYSAMASLAGGLD---------------------DMKANITSPTSADLGASVPGPQ 
SYPIVTGRELASTTLPGYPPHVPPAGQGSYSAPALTGMVPGSEFSGSPYSHPQYSTYNDSWRFPNPGLLGSP 
YYYSAARGAAPPAAAAAYDRH-- 
>PAX8_Danio_rerio/1-301 311 bp 
YKRQNPTMFAWEIRDRLLAEGVCDGDTVPSVSSINRIIRTKVQQPFNLPLDTKGLPGHTLIPSPQSDSLGST 
YSINGLLGITQTTADGDSDQCRARKQLRT-EHFPSA---ALDCGFERHYSSDSFSQSKAEQQLNLDEGKISR 
NLAAHQGYAVVTEALQPLPLCLKQEVSPEVNSLSPSPHIISGSAFLDLSAASSCGSAHLSHGFSSFSHHAPV 
HGQFSSGREVASSMLPGYPPHIPTAQTGFSS-STIAGMVSAPEYTGQSYSHPAYSSYSEAWRFTNSSILGSP 
YYYSATRPPPPAAAYDHL----- 
>PAX8_Homo_sapiens/1-304 311 bp 
YKRQNPTMFAWEIRDRLLAEGVCDNDTVPSVSSIN-RIIRTKVQQPFNLPMDSCVPGHTLIPSPQSDSLGST 
YSINGLLGIAQPGSDKDQDSCRGPRKHLRTDAFSQHHLEPLECPFERQHYPEAYASPSHTKGEQYPLPLLNS 
TLDDGKATLTPSNT----PLGRNLSTHQTYPVVADPHSPFAIKQETPEVSSSLSSSAFLDLQQVGSGVPPFN 
AFPHAAGREMVGPTLPGYPPHIPTSGQGSYASSAIAGMVAGSEYSGNAYGHTPYSSYSEAWRFPNSSLLSSP 
YYYSTSRPS--APPTTATAFDHL 
>PAX8_Xenopus_tropicalis/1-308 311 bp 
YKRQNPTMFAWEIRDRLLAEGVCDNDTVPSVSSIN-RIIRTKVQQLFNLPMESCVPGQTLIPSPHSDSLGST 
YSISGLLGITQPGADGDQESCRISRKQLRTEAYGHHPLDALECHFQRQHFPESYSSSTHSKTEQYTLPLLNN 
AMDDGKSSLTSTNTTIGRNLSTHQGYSALSELSAFTIKQEASDSSSASSTLCSPTFLDLQPISSGCSAPSFS 
AFSHPAGRDVVGSTLPGYPPHIPSGQGNYASSAIAGMVAAGGDYSGNAYSHGAYAAYGESWRFPSSSLLGSP 
YYYSATRTA--PPPTTAGAYDLL 
>OTX1_Danio_rerio/1-250 311 bp 
--------------------------------------MMSYLKQPPYAM-----NGLGLSGA--------- 
AMDLLHPSVGYPAT--------PRKQRRERTTFTRSQLDILEALFAKTRYPDIFMREEVALKINLPESRVQV 
WFKNRRAKCRQQQQSGSSTKTRPAKKKSSPTRESTGSESSGQFTPPAVSSSTNNTGICSTSTSISTVSSIWS 
PAISPG-SAPPSVSLPEPVAPSNTSCMQRSVSGTASSTYPMPYNQTTGYSQGYPTPSGSYFSGVDCGSYLAP 
MHSHHPHQLSPMTASSMPTHPHH 
>OTX1_Xenopus_tropicalis/1-249 311 bp 
--------------------------------------MMSYLKQPPYGM-----NGLGLTGP--------- 
AMDLLHPSVGYPAT--------PRKQRRERTTFTRSQLDVLEALFAKTRYPDIFMREEVALKINLPESRVQV 
WFKNRRAKCRQQQQQQQSSSGAGVKSRPAKKKCSPARESSGSESSGQFTPSSSSSSSSNSSGNPGLATAPLN 
GSTSTASIWSPASISPGTGPGSGPDPLGTGSASSSAASYPMSYSQAAGYTQGYPAPSSSYFSGVDCSSYLAP 
MH--SHHHPHQLSPMAPSSMSGH 
>OTX1_Homo_sapiens/1-249 311 bp 
--------------------------------------MMSYLKQPPYGMN----GLGLAGPA--------- 
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-MDLLHPSVGYPAT--------PRKQRRERTTFTRSQLDVLEALFAKTRYPDIFMREEVALKINLPESRVQV 
WFKNRRAKCRQQQQSGSGTKSRPAKKKSSPVRESSGSESSGQFTPPAVSSSSSSSASSSSANPAAAAAAGLG 
GNPVAAASISPGSAPASVSVPEPLAAPSNTSCATAAASYPMSYGQGGSYGQGYPTPSSSYFGGVDCSSYLAP 
MH--SHHHPHQLSPMAPSSMAGH 
>OTX1_Gallus_gallus/1-249 311 bp 
--------------------------------------MMSYLKQPPYG------MNGLGLPG--------P 
AMDLLHPSVGYPAT--------PRKQRRERTTFTRSQLDVLEALFAKTRYPDIFMREEVALKINLPESRVQV 
WFKNRRAKCRQQQQSGGGAKSRPAKKKSSPARESSGSESSGQFTPPAAASSSASSGAAAAAAGATPASLGTT 
ASSIWSGAAPAGVTVPEPLPPAGASCMQRAGPAASASYPVSYGQGGGYGQGYPAPPSSSYFGGVDCSSYLAP 
MH--SHHHPHQLSPMGPSSVPGH 
>PRRX1b_Danio_rerio/1-228 311 bp 
----MTSSYAHVMDRQATISSRL--ESPITANLENLQAKKNFSVSHLLDLE----EAREMVGSQVDESVGET 
GRTMLESPGLTSGSDTNSEEKKKRKQRRNRTTFNSSQLQALERVFERTHYPDAFVREDLARRVNLTEARVQV 
WFQNRRAKFRRNERAMLASKNASLLK------------------------SYSGDVTAVEQPIVPRPAPRPN 
DYLSWG-SAAPYSWYPRPPMRVPQKMLPTETP--------------QPTHPLVPTPLPPRE----------- 
----------------------- 
>PRRX1_Homo_sapiens/1-209 311 bp 
----MTSSYGHVLERQPALGGRLDS---PGNLDTL-QAKKNFSVSHLLDLE----EAGDMVAAQADENVGEA 
GRSLLESPGLTSGSDTNSEEKKKRKQRRNRTTFNSSQLQALERVFERTHYPDAFVREDLARRVNLTEARVQV 
WFQNRRAKFRRNERAMLANKNASLLK------------------------SYSGDVTAVEQPIVPRPAPRPT 
DYLSWG---TASPYRSSSLPRCCLHE--------------------GLHNGF-------------------- 
----------------------- 
>PRRX1a_Danio_rerio/1-235 311 bp 
TSSYHVMDRQATLPNRL--------ETAITANQDHLQAKKNFSVSHLLDLE----EAREMVGAQAEESAGEA 
GRSMLESPGLTSGSDTNAEEKKKRKQRRNRTTFNSSQLQALERVFERTHYPDAFVREDLARRVNLTEARVQV 
WFQNRRAKFRRNERAMLASKNASLLK------------------------SFSGEVTAVEQPIVPRPAPRPN 
DYLSWG-SSPSYSAMATYSPSCANN---------------------TTAQGMNMANS------------IAN 
LRLKAKEYSLNQVPTVN------ 
>PRRX1_Xenopus_tropicalis/1-240 311 bp 
----MTSSYNHHVLDRQGPLGSRLESPITASLDNL-QAKKNFSVSHLLDLE----EAGEMVGAQAEDGSGEA 
GRSLLESPGLTSGSDTNAEQKKKRKQRRNRTTFNSSQLQALERVFERTHYPDAFVREDLARRVNLTEARVQV 
WFQNRRAKFRRNERAMLANKNASLLK------------------------SYAGDVTAVEQPIVPRPAPRPN 
EYLSWG-TASPYSAMATYSSTCANT---------------------NPAQGMNMANS------------IAN 
LRLKAKEYSLQRNQVPTVN---- 
>PRRX1_Gallus_gallus/1-237 311 bp 
----MASSYAHAMERQALLPARLDG---PAGLDNL-QAKKNFSVSHLLDLE----EAGDMVAAQGDEGGGEP 
GRSLLESPGLTSGSDTNSEEKKKRKQRRNRTTFNSSQLQALERVFERTHYPDAFVREDLARRVNLTEARVQV 
WFQNRRAKFRRNERAMLASKNASLLK------------------------SYSGDVTAVEQPIVPRPAPRPT 
DYLSWG-TASPYSAMATYSTTCTNA---------------------SPAQGMNMANS------------IAN 
LRLKAKEYSLQRNQVPTVN---- 
>ARX_Oryzias_latipes/1-304 311 bp 
RRLYPGGKYLHEHAEKLDRERLLLEESLKISQAPQVSISRSKSYRENASLSR---GEGDQSPGKFEDDAGKE 
EENCGDAGALSPKDEEDGEDCLKRKQRRYRTTFTSYQLEELERAFQKTHYPDVFTREELAMRLDLTEARVQV 
WFQNRRAKWRKREKAGVQ-AHPPGLPFPGPLSAGHPLSHYLEGGPFPPHPAAAAAAAAFPSLAPPPHN-GSA 
PPLATPAAMFRHPAFIGPTFGRLFSSMGPLTSTAAALLRQPAPPVENPSHAGSVLPDPSSSSSSTSAAAIAA 
LRLKAKEHS--AQLTQLNILPAG 
>ARX_Xenopus_tropicalis/1-308 311 bp 
DARSVPRSEKTDRILLLGGAGENTWVSISRSKSYRENSAPLLREEHSPEGLLQQSSATTACTSDEDDDDEED 
EDEEEEEEEEDEANKQDGEDCLKRKQRRYRTTFTSYQLEELERAFQKTHYPDVFTREELAMRLDLTEARVQV 
WFQNRRAKWRKREKAGAQ-THAPGLPFPGPLSASHPLGPYLDASPFPPHHAAAAAAAAFPSLPPPPHGSAAL 
PPSGSPAAVFRHPAFISPAFGRLFSTMAPLTSSTAAALLRQPSPAVESSVQSSGLSDPVTAAADRRASSIAA 
LRLKAKEHA--AQLTQLNIIPGN 
>ARX_Homo_sapiens/1-308 311 bp 
RGEAPPPPPTARPGERPDGAGAAAADTLKISQAPQVSISRSKSYRENGAPFVPPPGGPGGVTHAPAAGGGTG 
TEDDEEELLEDEEDEDDGEDCLKRKQRRYRTTFTSYQLEELERAFQKTHYPDVFTREELAMRLDLTEARVQV 
WFQNRRAKWRKREKAGAQ-THPPGLPFPGPLSATHPLSPYLDASPFPPHHPALDSAWTAAAAAAAAAFPSLP 
PPPGSAAAVFRHPAFISPAFGRLFSTMAPLTSSTAAALLRQPTPAVEGAVASGALADPATAAADRRASSIAA 
LRLKAKEHA--AQLTQLNILPGT 
>ARX_Gallus_gallus/1-290 311 bp 
GGGRLPSGPRGERPEGRPEGGAGAGDTLKISHAPQVSISRSKSYRENAPFAPPPPRPGPAAPAEEDEEEEEL 
EEDDEEELLGEDGGGLDGEECLKRKQRRYRTTFTSYQLEELERAFQKTHYPDVFTREELAMRLDLTEARVQV 
WFQNRRAKWRKREKAGAQTHPPALDSAWTAA-------------------AAAAAAAAFPGLPPPPPGSAAL 
PPAGTPAAVFRHPAFISPAFGRLFSTVAPLGSPGAAALLRQPAPAAAEGAVGAGLGEPGSAAADRRASSIAA 
LRLKAKEHA--AQLTQLNVLPGG 
>SHOX_SHOX_KE994509.1/1-85 311 bp 
------------------------------------------------------------------------ 
-----------DGDSE-----------REDSDF------------------------------GVSKGRCQV 
WFQNRRAKCRKQENQMHKGVLIGTTSHLEACRVAPYVNMGALRMPF-------QQVTLHTRNTCTHTHT--- 
------------------------------------------------------------------------ 
------EHV-------------- 
>SHOX_KE996193.1/1-70 311 bp 
------------------------------------------------------------------------ 
----------------------------------------------------------LSQRLGLSEARVQV 
WFQNRRAKCRKQENQLHRGVFFSASSHLDACHVAPYLSINSLRLPFQQVQ-------------------GIS 
PHA--------------------------------------------------------------------- 
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----------------------- 
>SHOX_SHOX_KE993821.1/1-139 311 bp 
------------------------------------------------------------------------ 
---------------------------------------------------------------------LQV 
WFQNRRAKSRKQEMQARRGVMLR--PGLDGHRVAPYIHMGVTRLHHKQ--LDVKVDLQLDDRGPCPARQSLG 
SRPCSG-SARASAACKAPPLESPEASLQT-----------------RNSSTPPLSSAGAQVSSVSKHSSLAD 
LRMKARRHA--ASLGL------- 
>SHOX2_Xenopus_laevis/1-277 311 bp 
MEELAFVSKSFDHKIKEKKEMITYREVLESGPARGKESGCGEGAREDGLAGTRCIGGGGGGGGLELDLSVER 
IRETGSPKLTEVSPEMRKEELKKIKQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQV 
WFQNRRAKCRKQENQLHKGVLIGAGSQFEACRVAPYVNVGALRMPF----QQVQAQLQLDS-AVAHAHHHLH 
PHLTAH---APYMMFPAPPFGLPLATLAA-----------------ETATAASVVAAAAAAKTSSKNSSIAD 
LRLKAKKHA--AALGL------- 
>SHOX2_Callorhinchus_milii/1-275 311 bp 
MEELAFVSKSFDQKVKEKKEGITYREVLESGPVRAREPCMGEGNRDEVNGAQ---RGSSRCPSTEPETGPER 
PGDSGTPKLADPGNGDRKEDAKKIKQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQV 
WFQNRRAKCRKQENQLHKGVLIGAANQFEACRVAPYVNVGTLRMPFQQDVLSFQVQAQLQLDSVAHAHHHLH 
PHLAAH---APYMMFPPPHFGLPLA---------------------TLAESATVVAAAAAAKTTSKNSSIAD 
LRLKAKKHA--AALGL------- 
>SHOX2_Danio_rerio/1-275 311 bp 
MEELAFVSKSFDQKVKEKKEVITYREVLETGSVRNRESLSADPNREEISSITR--SGVRSSPVEADMLASER 
SRDSSSPKLTDGNTDMRKEDCKKIKQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQV 
WFQNRRAKCRKQENQLHKGVLIGAASQFEACRVAPYVNVGALRMPF----QQVQAQLQLDS-AVAHAHHHLH 
SHLAAH---APYMMFPAPPFGLPLATLAA-----------------ESASAASVVAAAAAAKTTNKNSSIAD 
LRLKAKKHA--AALGL------- 
>SHOX2_Gallus_gallus/1-275 311 bp 
MEELAFVSKSFDPKAKEKKELITYREVLESGPLRGAREPGGAAAEPGRDETGSPAAGGGRSPPEPDAAAADR 
AADAATPKLSDVSPELRKEDAKKIKQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQV 
WFQNRRAKCRKQENQLHKGVLIGAASQFEACRVAPYVNVGALRMPF----QQVQAQLQLDS-AVAHAHHHLH 
PHLAHA----PYMMFPAPPFGLPLATLA------------------ESASAASVVAAAAAAKTTSKNSSIAD 
LRLKAKKHA--AALGL------- 
>SHOX2_Anolis_carolinensis/1-192 311 bp 
-------------------------MLSREVLEFLARVRNQFKKLPEALRTD---DGTEYFSP------ELK 
ERKEEAKGMEDEGQA-------KIKQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQV 
WFQNRRAKCRKQENQLHKGVLIGAASQFEACRVAPYVNVGALRMPFQQDSFQVQAQLQLDSAVAAHAHHHLH 
PHLAAH---APYMMFPAPPF---------------------------------------------------- 
----------------------- 
>SHOX1_Callorhinchus_milii/1-139 311 bp 
----------------------------------------------------------MACGD--------- 
---------------------------------------------------------------------LCV 
WFQNRRAKCRKQENQMHKGVILGSGSHMDACRVAPYVNMGALRMPFQ------QVQAQLQLDGVAHAHPHPA 
PSPGRP---RPYLMFPXPPFGLPIASIA------------------ESASAAAAAAAAAAVKTSSKNSSIAD 
LRLKARKHA--EALGL------- 
>SHOX1_Danio_rerio/1-264 311 bp 
MEELAFVSKSFDQKTK---------ESSKESITYREVLESGLARARELGNSETNLTNNNHCPVEHVELEKEK 
LKEFSVTRASD-GIYDKKEDVKKLKQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQV 
WFQNRRAKCRKQENQMHKGVILGTASHLDACRVAPYVNMGALRMPF----QQVQAQLQLEGVG-THSHPHLH 
PHLAAH---APYLMFPPPPFGLPIASLA------------------DSASAAAAVVAAAKSNSKNSS--IAD 
LRLKARKHAEALGL--------- 
>SHOX1_Xenopus_tropicalis/1-269 311 bp 
MEELAFVSKSFDQKSKESNGGGSSK---KETITYREVLETGLARVRELGNSETNLDTSNHCPLHGADSDKDK 
LKDYGSTRVSE-GIYEKRDDVKKLKQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQV 
WFQNRRAKCRKQENQMHKGVILGTGSHLETCRVAPYVNMGALRMPFQ------QVQAQLQLEGVAHAHPHLH 
PHLAAH---APYLMFPPPPFGLPIASLA------------------DTASAAAVVAAAAKSNSKNSS--IAD 
LRLKARKHAEALGL--------- 
>SHOX1_Anolis_carolinensis/1-273 311 bp 
MEELAFVSKSFDQKSKEGAGGGGGGGHKKESITYREVLEGGLARSRELGPAEAGSGGGGGCPVEGDKDSSSK 
LKDFGHAARGAEGIYEKREEVKKLKQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQV 
WFQNRRAKCRKQENQMHKGVILGTASHLDACRVAPYVNMGALRMPFQ------QVQAQLQLEGVTHAHPHLH 
PHLAAH---APYLMFPPPPFGLPIASLA------------------DSASAAAVVAAAAKSNSKNSS--IAD 
LRLKARKHA--EALGL------- 
>SHOX1_Gallus_gallus/1-271 311 bp 
MEELAFVSKSFDQKSKESGGGGGG-GNKKETITYREVLESGLARSRELGNSDSALEGSNHCPVDHVESDKDK 
LKEFAAGRTAE-GIYEKREDVKKLKQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQV 
WFQNRRAKCRKQENQMHKGVILGTASHLDACRVAPYVNMGALRMPFQ------QVQAQLQLEGVAHAHPHLH 
PHLAAH---APYLMFPPPPFGLPIASLA------------------ESASAAAVVAAAAKSNSKNSS--IAD 
LRLKARKHA--EALGL------- 
>SHOX1_Homo_sapiens/1-272 311 bp 
MEELAFVSKSFDQKSKDGNGGGGGGGGKKDSITYREVLESGLARSRELGTSDSSLEGGGHCPVDHVDNDKEK 
LKEFGTARVAE-GIYEKREDVKKLKQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQV 
WFQNRRAKCRKQENQMHKGVILGTANHLDACRVAPYVNMGALRMPFQ------QVQAQLQLEGVAHAHPHLH 
PHLAAH---APYLMFPPPPFGLPIASLA------------------ESASAAAVVAAAAKSNSKNSS--IAD 
LRLKARKHA--EALGL------- 
>SHOX2_Homo_sapiens/1-205 311 bp 
MEELAFVSKSFDQKSKDGNGGGGGGGGKKDSITYREVLESGLARSRELGTSDSSLEGGGHCPVDHVDNDKEK 
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LKEFGTARVAE-GIYEKREDVKKLKQRRSRTNFTLEQLNELERLFDETHYPDAFMREELSQRLGLSEARVQV 
WFQNRRAKCRKQENQMHKGVILGTANHLDACRVAPYVNMGALRMPFQQ------------------------ 
------------MEFCSCRPGWS----------------------------------------------IMA 
----------------------- 
>PAX7_Xenopus_tropicalis/1-298 311 bp 
YKRENPGMFSWEIRDRLLKDGHCDRSSVPSVSSISRVLRIKFGKK----------EEDDDCDK-KEEDGEKK 
AKHSIDGILGDKGNRI--DEGSKRKQRRSRTTFTAEQLEELEKAFERTHYPDIYTREELAQRTKLTEARVQV 
WFSNRRARWRKQAGANQLAAFNHLLPGGFPPTGMPALPPYQLPESSYSAALGQDGGSTVHRPQPLPPSSMHQ 
GGLSAAFSSYSDSFINPGGPSNHMNPVSNGLSQVMSILSSPGGVGHQSQSDFSISPLHSGLETSNSLSASCS 
QRSDSIKSVDSLSTSQSYCAPTY 
>PAX7_Oryzias_latipes/1-303 311 bp 
YKRENPGMFSWEIRDKLLKDGVCDRSTVPSGEASSVSSISRVLRARFGKK-----DDEDDCDK-KDEDGEKK 
TKHSIDGILGDKCSRT--DDGSKRKQRRSRTTFTAEQLEELEKAFERTHYPDIYTREELAQRTKLTEARVQV 
WFSNRRARWRKQAGANQLAAFNHLLPGGFPPTGMPTLPTYQLPESSYPSTLSQEGSSTLHRPQPLPPSSMHQ 
GGLSADFSSYSDTFMSPSASSNHMNPVGNGLSQVMSILSNPSAVPSQPQHDFSISPLHSSLESSNPISASCS 
QRSDSIKSVDSLASSQSYCPPTY 
>PAX7_Homo_sapiens/1-300 311 bp 
YKRENPGMFSWEIRDRLLKDGHCDRSTVPSGLVSSISRVLRIKFGKK--------EEEDEADK-KEDDGEKK 
AKHSIDGILGDKGNRL--DEGSKRKQRRSRTTFTAEQLEELEKAFERTHYPDIYTREELAQRTKLTEARVQV 
WFSNRRARWRKQAGANQLAAFNHLLPGGFPPTGMPTLPPYQLPDSTYPTTISQDGGSTVHRPQPLPPSTMHQ 
GGLAAAFSSYSDSFMNPAAPSNHMNPVSNGLSQVMSILGNPSAVPPQPQADFSISPLHGGLDSATSISASCS 
QRADSIKPGDSLPTSQAYCPPTY 
>PAX7_Gallus_gallus/1-298 311 bp 
YKRENPGMFSWEIRDRLLKDGHCDRSTVPSVSSISRVLRIKFGKK----------EEEEDCDK-KEEDGEKK 
AKHSIDGILGDKGNRL--DEGSKRKQRRSRTTFTAEQLEELEKAFERTHYPDIYTREELAQRTKLTEARVQV 
WFSNRRARWRKQAGANQLAAFNHLLPGGFPPTGMPTLPPYQLPDSTYPTTISQDGGSTVHRPQPLPPSTMHQ 
GGLAAAFSSYSDSFMNAAAPANHMNPVSNGLSQVMSILSNPSGVPPQPQADFSISPLHGGLDTTNSISASCS 
QRSDSIKSVDSLPTSQSYCPPTY 
>PHOX2Ba_Danio_rerio/1-154 311 bp 
------------------------------------------------------------------------ 
-------MAYERGVQE------RRKQRRVRTIFTSAQLKALERAFAHTQYPDIYTREELVQEIQLTEARVQV 
WFQNRRAKFRKQERAAS---------------------------------WNESSSKTHSSPSHDSSETASA 
TDPDST------------QPSLPLIGDQKQ----------------DSRDRPPPEELPLLLG-------LTS 
LEAQQRGHQIPCVDSVCLC---- 
>PHOX2Bb_Danio_rerio/1-268 311 bp 
----MYKMEYSYLNSSAYESCMAGMDTSSLASAYADFSSCSQASGFQYNPIRTTFGATSGCPSTLRDHQSSP 
YAAVPYKLFTDHGGLNE-----KRKQRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVQV 
WFQNRRAKFRKQERAAAAAAAAAKNGTGKKSDSRE---------------EDSKEAKATDPDSTGGPGPNPN 
PTSNCGGQVSATGNGPVEQVKTSVAGMGPT----------------APTQGWASAPGTITSIPDSLGGPFAS 
VLSSQRQNGAKATLVKTSMF--- 
>PHOX2B_Xenopus_tropicalis/1-279 311 bp 
----MYKMEYSYLNSSAYESCMAGMDTSSLASAYADFSSCSQASGFQYNPIRTTFGATSGCPSTLRDHQSSP 
YAAVPYKLFTDHGGLN---E--KRKQRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVQV 
WFQNRRAKFRKQERAAAAAAAAAKNGSSGKKSDSSRD-------------EESKDSKSADPDSTGGPGNNPN 
PTPSCGPSGAQGNGVPQEPGKVGVPGPGSLTSASVVGVSG------GPQGWATGPGGTITSIPDSLGGPFAS 
VLSSQRPNSTKATLVKSMF---- 
>PHOX2B_Homo_sapiens/1-286 311 bp 
----MYKMEYSYLNSSAYESCMAGMDTSSLASAYADFSSCSQASGFQYNPIRTTFGATSGCPSTLRDHQSSP 
YAAVPYKLFTDHGGLN--E---KRKQRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVQV 
WFQNRRAKFRKQERAAAAAAAAAKNGSSGKKSDSSRD-------------DESKEAKSTDPDSTGGPGPNPN 
PTPSCGPAGAPGAAGPGGPGGEPGKGGAAAAAAAAAAAAGGLAAAGGPGQGWAPGPGPITSIPDSLGGPFAS 
VLSSQRPNGAKAALVKSSMF--- 
>PHOX2B_Gallus_gallus/1-272 311 bp 
----MYKMEYSYLNSSAYESCMAGMDTSSLASAYADFSSCSQASGFQYNPIRTTFGATSGCPSSLRDHQSSP 
YAAVPYKLFTDHGGLN---E--KRKQRRIRTTFTSAQLKELERVFAETHYPDIYTREELALKIDLTEARVQV 
WFQNRRAKFRKQERAAAAAAAAAKNGAAGKKSDASRD-------------DESKEAKSTDPDSTGGPGPNPN 
PAPSCGGQGAAGPGGPGGEPGKGAAGPGGLAA--------------GPGQGWAPGPGPITSIPDSLGGPFAS 
VLSSQRPGGTKGSLVKSGMF--- 
>DRGX_Xenopus_tropicalis/1-222 311 bp 
-------------------------------------------------------MFYFHCPP--------- 
-QLEGSPPFGAHAASEFDDGFLRRKQRRNRTTFTLQQLEALEAVFAQTHYPDVFTREELAMKINLTEARVQV 
WFQNRRAKWRKTERGSCEEGAKESAP------------------------EVTTAGRNLSPSSTVEPVRGKK 
ETLEAQAVGSATSFFPSCLPGALLNTASYAQASHVASLKGSPLCSCCVSDPLGLSFLPPYGCQSHRTASVAA 
LRMKAREHSEAVLQSAQLLPSAG 
>DRGX_lampetra/1-72 311 bp 
-------------------------------------------------------MFYYHVPQ-ALDSDCYE 
ANTLGAGELPSSADFE--EGFFRRKQRRNRTTFTLQQLEELESVFAQTHYPDVFTREE-------------- 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
----------------------- 
>DRGX_Danio_rerio/1-231 311 bp 
-------------------------------------------------------MFYFHCPP-QLEGECCR 
TNTLNTNGFGNHASGDFDDGFLRRKQRRNRTTFTLQQLEALEAVFAQTHYPDVFTREELAMKINLTEARVQV 
WFQNRRAKWRKTERGTSEDGGKEQMN------------------------EGNPPARNLNQSPVDHSRSKKE 
PMELQQVVGSGGPFFPSCLPGTLLNTATYAQASQVATLKGSPLCSCCVPDPMGLSFLPPYGCQSNRTASVAA 
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LRMKAREHSEAVLQSANLLGTGS 
>DRGX_Callorhinchus_milii/1-232 311 bp 
-------------------------------------------------------MFYFHCPP-QVDGECCR 
TNTLNSGNFGGHSTSDFDDGFLRRKQRRNRTTFTLQQLEALEAVFAQTHYPDVFTREELAMKINLTEARVQV 
WFQNRRAKWRKTERGNC-DQEGGKETGA----------------------DGSPPVRNLNSPSQVEQNRNKK 
ESVDMQSVGPTAPFFPSCLPSTLLNTATYAQATQVATLKGNPLCSCCVPDPMGLSFLPPYGCQSNRTASVAA 
LRMKAREHSEAVLQSANLLPTAI 
>DRGX_Anolis_carolinensis/1-222 311 bp 
-------------------------------------------------------MFYFHCPP--------- 
-QLEGATPFGGPSAADFDDGFLRRKQRRNRTTFTLQQLEALETVFAQTHYPDVFTREELAMKINLTEARVQV 
WFQNRRAKWRKTERGASEEGSKEVMT------------------------EVTPPGMNLNSPSPVDQTKNKK 
ESLEIQAVAPSGPFFSSCLPGTLLNTTTYAQASQVASLKGSPLCSCCVPDHMSLSFLPTYGCQSNRTASVAA 
LRMKAREHSEAVLQSANLLASIS 
>DRGX_Homo_sapiens/1-225 311 bp 
-------------------------------------------------------MFYFHCPP--------- 
-QLEGTATFGNHSSGDFDDGFLRRKQRRNRTTFTLQQLEALEAVFAQTHYPDVFTREELAMKINLTEARVQV 
WFQNRRAKWRKTERGASD---------QEPGAKEPMAE------------VTPPPVRNINSPPPGDQARSKK 
EALEAQTVGPAGPFFPSCLPGTLLNTATYAQASHVASLKGGPLCSCCVPDPMGLSFLPTYGCQSNRTASVAT 
LRMKAREHSEAVLQSANLLPSTS 
>DRGX_Gallus_gallus/1-223 311 bp 
-------------------------------------------------------MFYFHCPP--------- 
-QLEGAAPFGAHSAGDFDDGFLRRKQRRNRTTFTLQQLEALEAVFAQTHYPDVFTREELAMKINLTEARVQV 
WFQNRRAKWRKTERGSSDQEGSKEAMA-----------------------EVAPPVRNLNSPSPADQTRNKK 
ESLEIQAVGPTGPFFPSCLPGTLLNTATYAQASHVASLKGSPLCSCCVPDPMGLSFLPTYGCQSNRTASVAA 
LRMKAREHSEAVLQSANLLPTTG 
 
 
S2.5) GAD (CHAPTER 3) 
 
>hdc_Danio_rerio 536 bp 
-------------------------------------------------MQPQEYMLRGK 
---EMVEYIHQYL--TGIRERRVLPDVQPGFMRPLLPSSAPYEPEDWSTIMQDVENIIMP 
GVVHWQSPHMHAYFPALNSWSLLGDMLADAINCLGFTWASSPACTELEMCVLDWLCKALG 
HPQSTGGGILQSTVSECTLVALLAARKDRILQMKTDESVLNSRLVAYASDQAHSSVEKAG 
L---ISLVKIRFLQTDAVFSLRGETLQRAVEEDRRSGLIPVMVCATLGSTGV-------- 
------REGLWLHVDAAYAGSALLCPELRYFLDGIQFADSFVFNPSKWMLVHFDCTAFWV 
KNKMKLQQTFTVDPLYLRHDNSN---ATDFMHWQIPLSRRFRSLKLWFVIRSFGLKKLQE 
HIRHGVEMAKLFESLVRKDTHFQIPAQRHLGLVVFCLFLIPAAVGNQQDIRRDWSLIQQA 
APMLDQRLVRQGQAVRSYRTQTHRDAPLQLIPEQPPQHRRLLKFXSVPMQQLHHPF 
>hdc_Xenopus_tropicalis 536 bp 
--------------------MIRYTCPSPFCSCHPG-------NPQSITMEPEEYRKRGK 
---ELVDYICQYL--STVRERRVNPDVQPGYMRALLPDSAPVESESWERIFRDIEDIIMP 
GVVHWQSPHMHAYFPALTSWSLLGDMLADAINCLGFTWASSPACTELEMNVMDWLAKMLG 
YPSSKGGGVLQSTVSESTLIALLAARKNKILEMKSDDSQLNSRLIAYASNQAHSSVEKAG 
L---ISLVKVRFLPVDENFCLRGDTLKAAVEEDRKNGLVPVFVCATLGTTGVCAFDYLAE 
LGPVCAREKLWLHIDAAYAGTAFLCPEFRTLMNGVDYADSFTFNPSKWMMVHFDCTAFWV 
KDKYKLQQTFSVNPIYLRHANT--GAATDFMHWQIPLSRRFRSLKLWFVIRSFGVKNLQA 
HIRHGAELAKYFESLVTSDQMFEVPAKRHLGLVVFRLYLVPATINDEDDILRDWNLIRQS 
AINITNLHHDNKNTLNTGNTKCDQENVFQKVTVQPVVGKHRRASFLYKVSNIPGKV 
>hdc_Anolis_carolinensis 536 bp 
MESTSVSDKKGIKRQRDGGAK----EERQSGQCSVHCKKRKLSRQQEPIDSNNMDSEEYR 
RGKEMVDYIYQYL--TSVRERRVSPDVQPGYMRDQLPDKAPFEPESWDSIFKDIEKIIMP 
GVVHWQSPHMHAYFPALNSWSLLGDMLADAINCLGFTWASSPACTELEMNVMDWLAQMLG 
HPDSRGGGILQSTVSESTLIALLAARKNKILAMKTEDSTLNSRFIAYASDQAHSSVEKAG 
L---ISLVKMRFLPVDDNFSLRGETLKKAIEEDRSRGLVPIFVCATLGTTGVCAFDSLSE 
LGPICSQEGLWLHVDAAYAATAFLCPEFRVFLEGIEHADSFAFNPSKWMMVHFDCTAFWV 
KDKYKLQQTFSVNPIYLRHPNS--GLATDFMHWQIPLSRRFRSLKLWFVIRSFGVKKLQD 
HVRHGTEMAKYFESLVRTDSLFEIPAKRHLGLVVFRLFVIPAMLGKKEDIRTDWSLIQEA 
APCMPRRIGDEEHNMISSKSVGAPSPFFKITVQPRNATSQKVSSSLCVLSKLPKEV 
>hdc_Mus_musculus 536 bp 
-----------------------------------------MMEPCEYREYREYYRARGK 
---EMVDYISQYL--STVRERQVTPNVQPGYLRAQLPASAPEEPDSWDSIFGDIERVIMP 
GVVHWQSPHMHAYYPALTSWSLLGDMLADAINCLGFTWASSPACTELEMNIMDWLAKMLG 
HPSSRGGGVLQSTVSESTLIALLAARKNKILAMKANESSLNARLVAYTSDQAHSSVEKAG 
L---ISLVKIRFLPVDDNFSLRGEALQKAIEEDKQQGLVPVFVCATLGTTGVCAFDRLSE 
LGPICASEGLWLHVDAAYAGTAFLCPELRGFLEGIEYADSFTFNPSKWMMVHFDCTGFWV 
KDKYKLQQTFSVNPIYLRHANS--GAATDFMHWQIPLSRRFRSIKLWFVIRSFGVKNLQA 
HVRHGTEMAKYFESLVRSDPSFEIPAKRHLGLVVFRLFLIPATIQDKEDILRDWHLIQEA 
APRAKNVIPTRGLSLESVSEGGDDPAQARKIIKQPNTTKHKLSSFLFSFSGFPEQM 
>hdc_Homo_sapiens 536 bp 
------------------------------------------------MMEPEEYRERGR 
---EMVDYICQYL--STVRERRVTPDVQPGYLRAQLPESAPEDPDSWDSIFGDIERIIMP 
GVVHWQSPHMHAYYPALTSWSLLGDMLADAINCLGFTWASSPACTELEMNVMDWLAKMLG 
HPSSQGGGVLQSTVSESTLIALLAARKNKILEMKADESCLNARLVAYASDQAHSSVEKAG 
L---ISLVKMKFLPVDDNFSLRGEALQKAIEEDKQRGLVPVFVCATLGTTGVCAFDCLSE 
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LGPICAREGLWLHIDAAYAGTAFLCPEFRGFLKGIEYADSFTFNPSKWMMVHFDCTGFWV 
KDKYKLQQTFSVNPIYLRHANS--GVATDFMHWQIPLSRRFRSVKLWFVIRSFGVKNLQA 
HVRHGTEMAKYFESLVRNDPSFEIPAKRHLGLVVFRLFLIPATIQDKDDILRDWNLIRDA 
APRVGNLISACGTSLQSVSGAGDDPVQARKIIKQPDATKHKLSSFLFSFSRFPEDM 
>hdc_Gallus_gallus 536 bp 
-------------------------------------------------MEPEEYRRRGK 
---EMVDYICQYL--SNVRERRVTPDVQPGYMRAQLPDSAPMDPDSWDNIFGDIEKIIMP 
GVVHWQSPHMHAYFPALTSWSLLGDMLADAINCLGFTWASSPACTELEMNVMDWLAKMLG 
HPDSVGGGVLQSTVSESTLVALLAARKNKILEMKADESSLNSRLIAYASDQAHSSVEKAG 
L---ISLVKMKFLPVDENFSLRGETLKKAIAEDRKKGLVPIFVCATLGTTGVCAFDSLSE 
LGPICGAEGLWLHIDAAYAGTAFLCPEFRLFLDGIEYADSFAFNPSKWMMVHFDCTGFWV 
KDKYKLHQTFSVNPVYLRHPNS--GAAVDFMHWQIPLSRRFRSLKLWFVIRSFGVKKLQA 
HVRHGTETAKFFESLVRSDPLFEIPAKRHLGLVVFRLFLIPATIHDKEDILQDWNIIQRT 
AAKIPNMISEPSSSVISHIPSRKIVGQPKKLAASPDVTKHKLTSFLFSLSRLPEEV 
>hdc_Chrysemys_picta_bellii 536 bp 
-------------------------------------------------MEPGEYRERGK 
---EMVDYICQYL--SNVRERRVTPDVQPGYMRAQLPDSAPVEPDSWDNIFRDIEKIIMP 
GVVHWQSPHMHAYFPALTSWSLLGDMLADAINCLGFTWASSPACTELEMNVMDWLAKMLG 
HPDSQGGGVLQSTVSESTLIALLAARKNKILEMKTDESTLNSRLVAYASDQAHSSVEKAG 
L---IALVKMKFLPVDENFALRGEALKKAIEEDRNQGLVPVFVCATLGTTGVCAFDSLSE 
LGPICAAEGLWLHIDAAYAGTAFLCPEFRLFLNGIEYADSFAFNPSKWMMVHFDCTAFWV 
KDKYKLQQTFSVNPVYLRHANS--GAATDFMHWQIPLSRRFRSLKLWFVIRSFGVKKLQA 
HVRHGTEMAKYFESLVRSDPLFEIPAKRHLGLVVFRLFLIPATIHDKEDILRDWHIIQQT 
SAKIPNIISDNGIS-PFQTEVGEHNAPFRKIIVQPDVTKHKLSSFLFSLSKLPKEV 
>GAD_lamprey_TRINITY_DN40566_c2_g1_i1_PROTEIN 536 bp 
-------------------------------------------------PAKNGEEATVQ 
FLLELMDILLSYIRKTFDRSTKILDFHHPHQLLEGFNLELSDSPESLEQILVDCRDTLKY 
GVRTGHPRFFNQLSCGLDIIGLAGEWLTSTANTNMFTYEIAPVFVLMEKITLKKMREIIG 
WPNGDGDGVFSPGGAINNLYAVMAARYKFFPEVKMKGMAAVPQLVLFTSECSHYSTKKAA 
AALGIGADNVFLIKADQRGKMVPADLEAKIIDSKKKGMVPFFVSATAGTTVYGAFDPLHD 
VADICQRHNMWMHVDAAWGGGLLMSRKHRHKLNGVERANSVTWNPHKMMGVLLQCSAILV 
REEGLLQGCNKMCAGYLFQPDKQYDTSYDTGDKVIQCGRHVDIFKFWLMWKAKGTVGFEA 
QINKCLDLAQYLYRTIKNREGYELVFQGEPEHTNVCFWYIPLSLRGMPDGEERRAKLSRV 
APKVKARMMEAGTTMVGYQPQGDKVNFFRMVISNPAAMQSDIDFMLSEIERLGHDL 
>GAD1_Danio_rerio 536 bp 
NNSDEKSRMVGSFKE--SAKNMSCDNNE---RFTRDETDFSNLFARDLLPAKNGEEPTIQ 
FLLEVVEILTNYVRKTFDRSTKVLDFHHPHQLLEGFNLELSDQPESLEQILVDCRDTLKY 
GVRTGHPRFFNQLSSGLDIIGLAGEWLTSTANTNMFTYEIAPVFVLMEQLTLKKMREIIG 
WPNGDGDALFSPGGAISNMYSVMVARYKYFPEVKTKGMSAAPRLVLFTSEHSHYSIKKAG 
AVLGFGKENVILLKTDERGRVIPADLEAKVIDAKQKGYVPLFVNATAGTTVYGAFDPIND 
IADICEKYNLWLHVDGAWGGGLLMSRKHRHKLSGIERANSVTWNPHKMMGVPLQCSAILV 
REKGILQGCNSMCAGYLFQPDKQYDVTYDTGDKAIQCGRHVDIFKFWLMWKAKGTIGFEQ 
HIDRCLELSEYLYNKIKNREGYEMVFEGQPQHTNVCFWYIPPSLRGMPNGDERREKLHRV 
APKIKAMMMECGTTMVGYQPQGDKVNFFRMVVSNHAVTKSDIDFLIDEIERLGQDL 
>GAD1_Callorhinchus_milii 536 bp 
TNSEDKSRIGGALK---SPKNITCDNSDRDLRFSRNETDFSNLYARDLLPAKNGEEQTTQ 
FLLEVVDILLNYVRKTFDRSTKVLDFHHPHQLLEGFNLELSDQPESLEQILVDCRDTLKY 
GVRTGHPRFFNQLSSGLDIIGLAGEWLTSTANTNMFTYEIAPVFVLMEQITLKKMREMIG 
WQNGDGDGIFSPGGAISNMYGIMAARYKYFPDVKVKGMSAAPKLILFTSEHSHYSIKKAG 
AALGFGTDNVILLKCDKRGKVMPSDLEAKIIEAKQKGYVPLYVNATAGTTVYGVFDPIQE 
IADICDKYNLWLHVDAAWGGGLLMSRKHRHKLNGIERANSVTWNPHKMMGVLLQCSAILV 
REKGLLQGCNQMCAGYLFQPDKQYDVSYDTGDKAIQCGRHVDIFKFWLMWKAKGTVGFEI 
QINKCLDLSMYLYTKIKNREGYKMVFDGEPEHTNVCFWFIPPSLRGMPDCADQMEKLHKV 
APKLKARMMECGTTMVGYQPQGDKTNFFRMVVSNPAATMSDIDFLIDEIERLGQDL 
>GAD1_Anolis_carolinensis 536 bp 
NNSEDKGRLASALKERQASRNAAGENSENEARFRRTETDFSNLFARDLLPAKNGEEQTVQ 
FLLEIVDILLNYVRKTFDRSTKVLDFHHPHQLLEGFNLELSDNPESLEQILVDCRDTLKY 
GVRTGHPRFFNQLSTGLDIIGLAGEWLTSTANTNMFTYEIAPVFVLMEQITLRKMREIIG 
WTDKDGDGIFSPGGAISNMYSIMAARYKYYPEVKTKGMAAVPKLVLFTSEHSHYSIKKAG 
AALGFGTENVILIKCNERGKIIPADLEAKILDAKQKGYAPLYVNATAGTTVYGAFDPIHE 
IADICEKYNLWLHVDAAWGGGLLMSSKHRHKLNGIERANSVTWNPHKMMGVLLQCSAILL 
REKGILQGCNQMCAGYLFQQDKQYDITYDTGDKAIQCGRHVDIFKFWLMWKAKGTVGFET 
QINKCLELSEYLYNKIKNREEFEMVFKGEPEHTNVCFWYIPPSLRGMPDSEERREKLHRV 
APKIKALMMESGTTMVGYQPHADKVNFFRMVVSNPAATKSDIDFLVEEIERLGQDL 
>GAD1_Mus_musculus 536 bp 
TNSEEKSRLVSAFRERQSSKNLSCENSDQGARFRRTETDFSNLFAQDLLPAKNGEEQTAQ 
FLLEVVDILLNYVRKTFDRSTKVLDFHHPHQLLEGFNLELSDHPESLEQILVDCRDTLKY 
GVRTGHPRFFNQLSTGLDIIGLAGEWLTSTANTNMFTYEIAPVFVLMEQITLKKMREIVG 
WSNKDGDGIFSPGGAISNMYSIMAARYKYFPEVKTKGMAAVPKLVLFTSEHSHYSIKKAG 
AALGFGTDNVILIKCNERGKIIPADLEAKILDAKQKGYVPLYVNATAGTTVYGAFDPIQE 
IADICEKYNLWLHVDAAWGGGLLMSRKHRHKLSGIERANSVTWNPHKMMGVLLQCSAILV 
KEKGILQGCNQMCAGYLFQPDKQYDVSYDTGDKAIQCGRHVDIFKFWLMWKAKGTVGFEN 
QINKCLELADYLYAKIKNREEFEMVFDGEPEHTNVCFWYIPQSLRGVPDSPERREKLHRV 
APKIKALMMESGTTMVGYQPQGDKANFFRMVISNPAATQSDIDFLIEEIERLGQDL 
>GAD1_Homo_sapiens 536 bp 
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TNSEEKSRLVSAFKERQSSKNLSCENSDRDARFRRTETDFSNLFARDLLPAKNGEEQTVQ 
FLLEVVDILLNYVRKTFDRSTKVLDFHHPHQLLEGFNLELSDHPESLEQILVDCRDTLKY 
GVRTGHPRFFNQLSTGLDIIGLAGEWLTSTANTNMFTYEIAPVFVLMEQITLKKMREIVG 
WSSKDGDGIFSPGGAISNMYSIMAARYKYFPEVKTKGMAAVPKLVLFTSEQSHYSIKKAG 
AALGFGTDNVILIKCNERGKIIPADFEAKILEAKQKGYVPFYVNATAGTTVYGAFDPIQE 
IADICEKYNLWLHVDAAWGGGLLMSRKHRHKLNGIERANSVTWNPHKMMGVLLQCSAILV 
KEKGILQGCNQMCAGYLFQPDKQYDVSYDTGDKAIQCGRHVDIFKFWLMWKAKGTVGFEN 
QINKCLELAEYLYAKIKNREEFEMVFNGEPEHTNVCFWYIPQSLRGVPDSPQRREKLHKV 
APKIKALMMESGTTMVGYQPQGDKANFFRMVISNPAATQSDIDFLIEEIERLGQDL 
>GAD1_Chrysemys_picta_bellii 536 bp 
NNSEDKSRIVSSLKERQSSKNLACENSEREARFRRAETDFSNLFARDLLPAKNGEEQTMQ 
FLLEVVDILLNYVKKTFDRSTKVLDFHHPHQLLEGFNLELSDNPESLEQILVDCRDTLKY 
GVRTGHPRFFNQLSTGLDIIGLAGEWLTSTANTNMFTYEIAPVFVLMEQITLRKMREIIG 
WSNKDGDGIFSPGGAISNMYSVMAARYKYFPEVKTKGMAAVPKLVLFTSEHSHYSIKKAG 
AALGFGTENVILIKCNERGKIIPADLEAKILEAKQKGHVPLYVNATAGTTVYGAFDPIEE 
IADICEKYNLWLHVDAAWGGGLLMSRKHRHKLNGIERANSVTWNPHKMMGVLLQCSAILI 
REKGILQGCNQMCAGYLFQQDKQYDISYDTGDKAIQCGRHVDIFKFWLMWKAKGTVGFEN 
QINKCLELSEYLYTKIKNREEYEMVFDGEPEHTNVCFWYIPQSLRGIPDSEERREKLHRV 
APKIKALMMESGTTMVGYQPQADKVNFFRMVVSNPAATKSDIDFLIEEIERLGQDL 
>GAD1_Gallus_gallus 536 bp 
TNSEDKGRIVGSLKERQSSKNLACENSEREARFRRTETDFSNLYARDLLPAKNGEEQTMQ 
FLLEVVDILLNYVRKTFDRSTKVLDFHHPHQLLEGFNLELSDNPESLEQILVDCRDTLKY 
GVRTGHPRFFNQLSTGLDMIGLAGEWLTSTANTNMFTYEIAPVFVLMEQITLRKMREIIG 
WSNKDGDGIFSPGGAISNMYSIMAARYKYFPEVKTKGMAAVPKLVLFTSEHSHYSIKKAG 
AALGFGTDNVILIKCNERGKIIPADLEAKILEAKQKGYVPLFVNATAGTTVYGAFDPIQE 
IADICEKYNLWLHVDAAWGGGLLMSRKHRHKLNGIERANSVTWNPHKMMGVLLQCSAILV 
REKGILQGCNQMCAGYLFQQDKQYDVSYDTGDKAIQCGRHVDIFKFWLMWKAKGTVGFEN 
QINKCLELAEYLYTKIKNREEFEMVFEGEPEHTNVCFWYIPPSLRGMPDCDERREKLHRV 
APKIKALMMESGTTMVGYQPQGDKVNFFRMVISNPAATKSDIDFLIEEIERLGQEL 
>GAD2_Danio_rerio 536 bp 
GEAEKAAQAPVKAEDESTA--ESCGCN-KPCNCSKATACFSDLYSTDLLPALDGDAKTMN 
FLQEVVDILLAYIVESFDRSTKVIDFHYPNELLQRNNWELSDEPETLDDILISCRATLKY 
AIKTAHPRYFNQLSTGLDMVGLAADWLTSTANTNMFTYEVAPVFVLLEYVTLKKMREIIG 
WQDGHGDGIFSPGGAISNMYAMLLARYKMFPEVKEKGMSSVPRLVAFTSEHSHFSIKKGA 
AALGIGTESVICIKADERGKMIPSDLERRIIEAKQKGYVPFFVSATAGTTVYGAFDPLIA 
IADICKKHDVWMHVDGAWGGSLLMSRKHRWKLNGVERANSMTWNPHKMMAVPLQCSALLV 
REEGLMQSCNQMQACYLFQQDKHYDLQYDTGDKALQCGRHVDIFKLWLMWRAKGTIGFEA 
QIDKCLELSEYLYNKIKDREGYQMVFDGKPQHTNVCFWYLPPGVRYLEDKVERMKRLHKV 
APVIKARMMEYGTTMVSYQPQGDKVNFFRMVISNPAATFEDIDFLIEEIERLGQDL 
>GAD2_Callorhinchus_milii 536 bp 
GDGQRPAGTVVKEETASMESNLACNCNKTPCACQNVQINFSLLHAIDLLPADSGEGVTFA 
FLEQLMDILLQYILKSFDRSTKVIDFHYPNDLLEGFNWELDEQPNTLEDILMSCRTTLKY 
AVKTGHPRYFNQLSTGLDMVGLAADWLTSTANTNMFTYEIAPVFVLLEYITLKKMRAMIG 
WPGGCGDGIFSPGGAISNMYAMLIARYKLFPEVKEKGMAAIPKLIAFTSEHSHFSIKKSA 
AALGIGMDGVVLIKCDVRGRIIPSDLERRILEVRQKGFVPFYVSATAGTTVYGAFDPLVA 
IADICKKYNIWMHVDAAWGGGLLMSRKHRWKLNGVERACSVTWNPHKMMGVPLQCSALLV 
REEGLLQSCNQMNACYLFQTDKQYDLSYDTGDKALQCGRHVDIFKLWLMWRAKGTMGFEA 
QIDKCLDLAEYLYNKIKDREGFEMVFDGKPQHTNVCFWYVPPSVRYIQDKEERRNLLMKV 
APQIKTRMMAFGTTMVSYQPQGDKVNFFRMVISNPAATQEDIDFLIEEIERLGHDL 
>GAD2_Chrysemys_picta_bellii 536 bp 
GDGEKPMETGAKEDLGSAEKTPACTCNNKPCSCQKADINYAFLHSTDLLPACNGEITTLS 
FLQDVMDILLQYVVKSFDRSTKVIDFHYPNELLQEYNWELADQPQTLEEILLNCRTTLKY 
AIKTGHPRYFNQLSTGLDMVGLAADWLTSTANTNMFTYEIAPVFVLLEYVTLRKMREMIG 
WPGGCGDGIFSPGGAISNMYAMLIARFKMFPEVKEKGMAAIPRLVAFTSEHSHFSVKKGA 
AALGIGTDSVILIRCDERGKIIPSDLERRIIEAKQKGFVPFLVSATAGTTVYGAFDPLLA 
IADICKKYKIWMHVDAAWGGGLLMSRKHKWKLNGVERANSVTWNPHKMMGVPLQCSALLV 
REE--LMYVNGMKI---------------TNETEKQTSRH--------LFSLQTQKGFKA 
AVQEK------------------------------------------------------- 
-------------------------------------------------------- 
>GAD2_Anolis_carolinensis 536 bp 
GDGEKPMETGAAKEDPNSKPRAACSCNKKPCGCPKEEINYAFLHASDLLPNSEGEAATLS 
FLQDVVDILLQYLVTNFDRSTKVIDFHYPNELLQEYNWELADQPQTLEEILLLCRTALKY 
AIKTGHPRYFNQLSTGLDMVGLAADWLTSTANTNMFTYEIAPVFVLLEYVTLRKMREIVG 
WPGGAGDGIFSPGGAISNMYAMLIARFKMFPEVKEKGMAAIPRLVAFTSEHSHFSVKKGA 
AALGIGTDSVVLIRVDERGKMIPSDLERRIVEAKQKGFVPFLVSATAGTTVYGAFDPLIA 
IADICKKYKIWMHVDGAWGGGLLMSRKHKWKLNGIERANSVTWNPHKMMGVPLQCSALLV 
QEEGLMQSCNQMHASYLFQQDKHYDLSYDTGDKALQCGRHVDVFKLWLMWRAKGTVGFEA 
HIDKCLDLAEYLYNKIKNREGYEMVFDGKPQHTNVCFWYLPPSLRNMEDNEERMNRLSKV 
APTIKARMMECGSTMVSYQPLGDKVNFFRMVISNPSAAHQDIDFLIEEIERLGQDL 
>GAD2_Gallus_gallus 536 bp 
GDAEKPADPGARAAPGTAEPRPACTCDKKPCGCRRADVNYAFLHSTDLLPACDGEAATLS 
FLQDVVDILLQYVVKSFDRSTKVIDFHYPNELLQEYNWELAEQPQTLEEILLNCRTTLKY 
AIKTGHPRYFNQLSTGLDMVGLAADWLTSAANTNMFTYEIAPVFVLLEYVTLRKMREMVG 
WPGGCGDGIFSPGGAISNMYAMLIARFKMFPEVKEKGMAAIPRLVAFTSEHSHFSVKKGA 
AALGIGTDSVILIRCDERGKMIPSDLERRILEAKQKGFVPFLVSATAGTTVYGAFDPLIA 
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IADICKKYKIWMHVDGAWGGGLLMSRKHKWKLNGVERANSVTWNPHKMMGVPLQCSALLV 
REEGLMQSCNQMHASYLFQQDKHYDLSYDTGDKALQCGRHVDVFKLWLMWRAKGTTGFEA 
QIDKCLELAEYLYNKIKNREGYEMVFDGKPQHTNVCFWYIPPSLRGMEDNEERMSRLMKV 
APVIKARMMEYGTTMVSYQPLGDKVNFFRMVISNPAATHQDIDFLIDEIERLGQDL 
>GAD2_Homo_sapiens 536 bp 
GDAEKPAESGGSQPPRAAARKAACACDQKPCSCSKVDVNYAFLHATDLLPACDGERPTLA 
FLQDVMNILLQYVVKSFDRSTKVIDFHYPNELLQEYNWELADQPQNLEEILMHCQTTLKY 
AIKTGHPRYFNQLSTGLDMVGLAADWLTSTANTNMFTYEIAPVFVLLEYVTLKKMREIIG 
WPGGSGDGIFSPGGAISNMYAMMIARFKMFPEVKEKGMAALPRLIAFTSEHSHFSLKKGA 
AALGIGTDSVILIKCDERGKMIPSDLERRILEAKQKGFVPFLVSATAGTTVYGAFDPLLA 
VADICKKYKIWMHVDAAWGGGLLMSRKHKWKLSGVERANSVTWNPHKMMGVPLQCSALLV 
REEGLMQNCNQMHASYLFQQDKHYDLSYDTGDKALQCGRHVDVFKLWLMWRAKGTTGFEA 
HVDKCLELAEYLYNIIKNREGYEMVFDGKPQHTNVCFWYIPPSLRTLEDNEERMSRLSKV 
APVIKARMMEYGTTMVSYQPLGDKVNFFRMVISNPAATHQDIDFLIEEIERLGQDL 
>GAD2_Mus_musculus 536 bp 
GDSGKPAEGGGSVTSRAATGKVACTCDQKPCNCPKGDVNYAFLHATDLLPACDGERPTLA 
FLQDVMNILLQYVVKSFDRSTKVIDFHYPNELLQEYNWELADQPQNLEEILTHCQTTLKY 
AIKTGHPRYFNQLSTGLDMVGLAADWLTSTANTNMFTYEIAPVFVLLEYVTLKKMREIIG 
WPGGSGDGIFSPGGAISNMYAMLIARYKMFPEVKEKGMAAVPRLIAFTSEHSHFSLKKGA 
AALGIGTDSVILIKCDERGKMIPSDLERRILEVKQKGFVPFLVSATAGTTVYGAFDPLLA 
VADICKKYKIWMHVDAAWGGGLLMSRKHKWKLSGVERANSVTWNPHKMMGVPLQCSALLV 
REEGLMQSCNQMHASYLFQQDKHYDLSYDTGDKALQCGRHVDVFKLWLMWRAKGTTGFEA 
HIDKCLELAEYLYTIIKNREGYEMVFDGKPQHTNVCFWFVPPSLRTLEDNEERMSRLSKV 
APVIKARMMEYGTTMVSYQPLGDKVNFFRMVISNPAATHQDIDFLIEEIERLGQDL 
>csad_Callorhinchus_milii 536 bp 
-------------------------------------------------MARLQDAAEGE 
FVEAAFHIIMKAVRRGTDVNEKVCQWVAPEELESLLELELPDTGESEVRLLQHCRQVIRY 
SVNTAHPRFFNQLFAGLDYHALVGRFITETLNTSQYTYEISPVFVLMEDVVLKKLRELIG 
W--MTGDGIFCPGGSMSNMFAINLARHRLYPHVKQRGLWVVPRLVIFTSEEGHYSLTKGA 
AFLGLGTDNVWTVKTDGRGRMLAAELDEQIQAAKSEGAVPLMVSATAGTTILGAFDPLAE 
IADVCQQHGVWLHVDAAWGGGALLSKRHRHLLAGIERADSVTWNPHKMLMAGLQCSAFLL 
KDQDLLGSAHAAGARYLFQTDRCYQPRYDTGDRSVQCGRRVDCLKLWLMWKAIGTRGLRD 
RVNRAFACTRYLVTEMHKRDGFRLLM--EPQFVNVCFWYIPPCLRGGEETPDFWQQLGRV 
APLVKQRMVVKGSMMVGYQPHGKHVNFFRQILISPQVTREDLDFFLDEIERLGSDF 
>csad_Danio_rerio 536 bp 
-----------------------------------------------------MDESDGK 
FLTEAFNIIMEILNKGRDLKEKVCEWKDPDQLRSLLDLELRDHGECHEKLLQRVRDVAKY 
SVKTCHPRFFNQLFAGVDYHALTGRLITETLNTSQYTYEVAPVFVLMEEEVISKLRSLVG 
W--SEGDGIFCPGGSMSNMYAINVARYWAFPQVKTKGLWAAPRMAIFTSQQSHYSVKKGA 
AFLGIGTENVFIVQVDESGSMIPEDLEAKIVQAKSQDAVPFFVNATAGTTVQGAFDPLKR 
IADICERNGMWMHVDAAWGGSVLFSKKHRHLVAGIERANSVTWNPHKMLLTGLQCSVILF 
RDTNLLMHCHSAKATYLFQQDKFYDTSLDTGDKSIQCGRKVDCLKLWLMWKAIGASGLSQ 
RVDKAFALTRYLVEEMEKRENFQLVCKG--PFVNVCFWFIPPSLKGKENSPDYQERLSKV 
APVIKERMMKRGTMMVGYQPMDEHVNFFRMVVVSPQLTTKDMDFFLDEMEKLGKDL 
>csad_Mus_musculus 536 bp 
------------------------------------------MADSKPLRTLDGDPVAVE 
LLQDVFGIVVDAILKGTSASEKVCEWKEPEELKQLLDLELQSQGESREQILERCRTVIHY 
SVKTGHPRFFNQLFSGLDPHALAGRIITESLNTSQYTYEIAPVFVLMEEEVLKKLRALVG 
W--NSGDGVFCPGGSISNMYAMNLARFQRYPDCKQRGLRALPPLALFTSKECHYSITKGA 
AFLGLGTDSVRVVKADERGRMIPEDLERQIILAEAEGSVPFLVSATSGTTVLGAFDPLDA 
IADVCQRHGLWFHVDAAWGGSVLLSRTHRHLLDGIQRADSVAWNPHKLLAAGLQCSALLL 
RDTNLLKRCHGSQASYLFQQDKFYDVALDTGDKVVQCGRRVDCLKLWLMWKAQGGQGLER 
RIDQAFALTRYLVEEIKKREGFELVM--EPEFVNVCFWFVPPSLRGKKESPDYSQRLSQV 
APVLKERMVKKGTMMIGYQPHGTRANFFRMVVANPILAQADIDFLLGELELLGQDL 
>csad_Homo_sapiens 536 bp 
--------------MSIPLKSLSYLCTLPPALLSRE----ILMADSEALPSLAGDPVAVE 
LLRAVFGVVVDAIQKGTSVSQKVCEWKEPEELKQLLDLELRSQGESQKQILERCRAVIRY 
SVKTGHPRFFNQLFSGLDPHALAGRIITESLNTSQYTYEIAPVFVLMEEEVLRKLRALVG 
W--SSGDGIFCPGGSISNMYAVNLARYQRYPDCKQRGLRTLPPLALFTSKECHYSIQKGA 
AFLGLGTDSVRVVKADERGKMVPEDLERQIGMAEAEGAVPFLVSATSGTTVLGAFDPLEA 
IADVCQRHGLWLHVDAAWGGSVLLSQTHRHLLDGIQRADSVAWNPHKLLAAGLQCSALLL 
QDTNLLKRCHGSQASYLFQQDKFYDVALDTGDKVVQCGRRVDCLKLWLMWKAQGDQGLER 
RIDQAFVLARYLVEEMKKREGFELVM--EPEFVNVCFWFVPPSLRGKQESPDYHERLSKV 
APVLKERMVKEGSMMIGYQPHGTRGNFFRVVVANSALTCADMDFLLNELERLGQDL 
>csad_Xenopus_tropicalis 536 bp 
--------------------------------------------MDDELSATKTENSGDE 
FLKEALVILMQAVQKGTDRSHKVCEWMEPEQLHEILNLKLQRHGESQQALLGYCRDIVRF 
SVKTGHPRFFNQLFSGLDRHALTGRILSETLNTSQYTYEVAPVFVLMEEEVLRTLRHYVG 
W--TAGDGIFCPGGSISNMYAINVARFQRFPHAKEKGLSSLPRMTIFTTQESHYSVRKGA 
AFMGIGTDNIIIVQTNDRGKMLPEDLENQIQKSRSEGSVPFLVSATCGTTVLGAFDPLAE 
IADVCEQHGLWLHVDAAFGGSALLSNKHRHLLNGIERANSVTWNPHKMLGVGLQCSAFLL 
PDTGLLQRCHAAYATYLFQTDKFYDLQYDTGDKSIQCGRRVDCLKLWLMWKALGSEGLEK 
RVDKALEQTRYLMEEMTKREGFCLIM--EPEFVNLCFWYVPPSLRHQQNSPDYWERLGKV 
APVIKERMMKKGSMMVGYQPHGNRVNFFRQVVVNPAVTKRDLDFFLDEIELLAEDL 
>csad_Gallus_gallus 536 bp 
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---SDPSLRRGPLSPFAGGAAPMCATAGQRQRSPRGERGRAVMAEQSDLERPAVDGAAGE 
FLRAAFQVLLEAVRKGTDVAQKVCEWKEPHELRELLDLELRSHGEPAGRLLERCRDIIRY 
SVKTCHPRFFNQLFSGLDHHALAGRLLTETLNTSQYTYEIAPVFVLMEEVVLAKLRELVG 
W--NSGDGIFCPGGSISNMYAMNVARFQRFPESRQQGSRALPRLVLFASEECHYSIQKGA 
AFLGIGTDNVVLVRADERGKMIPEELEKEIERVKS------------------------- 
--------------EAAWGGSALLSRKHRQLLAGIERADSVAWNPHKMLTVGLQCSAFLL 
RDDGLLQRCHGAGAAYLFQPDKFYDVMFDTGDKTVQCGRRVDCLKLWLLWKAVGSEGLEQ 
RVDRAFACTRYLAAEMKRRDGFQLVL--EPEFINLCFWFVPPSLRGQQGCTDFGPRLGKV 
APAIKERMMKEGSMMVGYQPHGTRPNFFRQIVTSPAVTRADLDFFLDEIERLGCDL 
>csad_Anolis_carolinensis 536 bp 
-------------------------------------------MAEDALSHPALDKEPGE 
FLQEAFQILIEGVRKGMNVSEKVCDWKEPEELKQILDLDLRESGEPNERLLERCRDVIKY 
SVKTCHPRFFNQLFSGLDPHALTGCFITEMLNTSQYTYEIGPVFVLMEEVVLKKLRELIG 
W--ERGDGIFCPGGSISNMYAMNVARYHCFPDCKQKGNWAVPKLAMFTSQESHYSIQKGA 
AFLGIGTDNVYLVAVDEKGKMIPADLEKQINQAKSEKAFPFFVNATCGTTVLGAFDPVAE 
IAEVCARHRIWLHVDAAWGGSALLSQRHQHLLDGINRADSVTWNPHKMLMTGLQCSAFLL 
HDSGILQRCHCAKATYLFQTDKFYDTAYDKGDQTIQCGRKVDCLKLWLMWKANGTKGLEQ 
RVDRAFAYTRYMANEIKKREGFQLVI--EPEFINLCFWYVPPSLRGQESCTDYSLRLGKV 
APVIKERMMKKGSMMVGYQPQGNNVNCFRQIVTNPAVTKEDLDFFLDEIERLGKDL 
>csad_Chrysemys_picta_bellii 536 bp 
-------------------------------MSQGHARGKRLMMAEDPLSHPALDKAAGE 
FLQEAFQIILEAVRKGTDVAEKVCDWREPQDLQKILDLELRSSGEPQQRVLEHCRDVIHY 
SVKTCHPHFFNQLFSGLDPHALVGRMITETLNTSQYTYEIAPVFVLMEEVVLKKLRELIG 
W--GSGDGIFCPGGSLSNIYAMNVARYQRFPDSKRTGIWALPRLAVFTSQECHYSVHKGA 
AFLGIGTDNIYLVGVDERGKMIPADLEKQINKAKSEGACPFFVNATCGTTVLGAFDPLVD 
VADLCERHGAWFHVDAAWGGSALLSRRHRHLLRGIERADSVAWNPHKMLMTGLQCSAFLL 
RDSGLLQRCHCANATYLFQTDKFYDMAYDTGDKTVQCGRKVDCLKLWLMWKANGTEGLEK 
RVDRAFEFTRYLTEEIKKRESFQLVI--EPEFINLCFWFVPPSLRGKQGCADYWERLGKV 
APAIKERMTKKGSMMVGYQPLGSKVNFFRQVVTNPVVTKQDLDFFLDEIERLGTDL 
 
S2.6) PRDM FAMILY (CHAPTER 3) 
 
>PRDM13_Danio_rerio 672 bp 
-------------------------MQTRTPTISVYADCSIPAGLRIGPVPGIFKLGKYV 
SDRKELGVKKKIRLVRGEF---VDESGSAVPDWIGLIRAARNGQEQNLEAVSDGGQIFYR 
VVREIQAGEELSVWYSNSLAQWDIPTTATPTHDEKGEERYICWYCWRIFKYPNTLKAHVH 
FHCALSEQVRGTDNFNRSPKSGD--IPNTSTSPRNG--AVKRVASTSPFANAKKPAEEQD 
RALDMSVTSARNPGHILVLNSMGFHPGVSAFKPMGLAKISPAEVPRDEHNVKPNSIGFSK 
LLGNIKSVRGLNETLPSVH----------------PSKCAHPMDSTPPIPCANAIRGFP- 
LLPHFEETSAFKHVDSRVHPAL----SPSRYSQLPAGFHFERGGKSYNGDCNI--PIMPF 
TVYNGELYSS----PYYPLKFHFGNLLKYPD--YFGAPALNPDLNSITNIDREIAMHTQQ 
LSEIAVEKNRSRLDSLPASNPNSG-KPKKGHLCLYCGKLYSRKYGLKIHMRTHTGYKPLK 
CKVCFRPFGDPSNLNKHIRLHAGNTPYRCEFCGKVLVRRRDLERHVKSRHGQSIKKSDVK 
MEGMFEDGE--------QKSDNDSDVDVCFTDDQSDQESSKNND---------------- 
------------ 
>PRDM13_Callorhinchus_milii 672 bp 
-------------------------MQTRSSAITVTAESIIPAGLRLGPVQGIFKLGKYM 
SDRKEQSNKKKVRFVRGDL---VDEAGDPVPEWIELVRAARHNQEQNLEAITEGGQIFYR 
AMRDIQPGEELSAWYSSSLAQWDIPTTATPTHDEKGEERYICWYCWRTFKYPNTLKAHIH 
FHCALSHQSRISETYTRSSKSADI--ASVSTPLRNGHQRATSPVSTKMPVIKRMGEDEQD 
RALDMSVNSARNHGPLAIVNAMGFHPGIRSAFKPTGLSKLISSDPREDSTIKINGLGFNK 
LLSNMKSPRSSSETMVANHS---------------SKCVHSIEPPSPVLPCSNTLRSFP- 
LFPHFEETSAFKHVERGLHTNL----SPNRYTPIPTGVHFERGVKPYSGECNI--PLMPL 
TVYNGELYSP----PYYPLKFHFSNLIKYPESVYFGAPALNSELGSITNIDREIAMHTQQ 
LSSIAAEKSRARLESIPTTTTSSG-KPKKGHLCLYCGKLYSRKYGLKIHMRTHTGYKPLK 
CKVCLRPFGDPSNLNKHIRLHAGNTPYRCEFCGKVLVRRRDLERHVKSRHGQTLHKTENK 
TETSLDDAE------QKTDNSNESDVDVCFTDDQSDQDSAKNNDQ--------------- 
------------ 
>PRDM13_Anolis_carolinensis 672 bp 
------------------------MQSGSPPALSVTAESSLPAGLRLGPLSGAFKLGKYL 
SDRREPGPKKKVRMVRGEL---VDEAGDPAAEWMGLIRAARHAQEQTLEAVADGGQIFYR 
ALRDVQPGEELTVWYSNSLAQWDMPTTATPTHDEKGEERYICWYCWRTFKFPNSLKAHVH 
FHCTLH-EPPRPAEVFSLAALKPGAPPAPLRPHGPPAAEPCPTAASPSFAKRSKAKEEQE 
RALDMSLGSGRHFL---GGNGLSFYPGGRSAFKPAGLAKASQAEEAKGHGGGGGGGGFSK 
LLGGLKPGRASHEGPLGLHP--------HAPPPLSHAKCHAGGSAGPSSAAGLAYPGSFP 
LLPHFEETSAFKHVERGLHARLS--PPAARYGPLPHLERFAATGKPYSAASGDLPPFLPF 
TVYNGELYGG----PYYPLKLHFGHLLKYPDSVAAAAAAAAAAAAAAAALSHSELVLDRE 
LALHTEMAGEKSRARLSEGLHAVLVRPKTGHLCLYCGKLYSRKYGLKIHMRTHTGYKPRV 
KVLPAGPCGDPSNLIKYIPGPTRARPYRCEVPAVKWPGGPGAEDRSPLRPSPRPADNESD 
VDVCFTDDQSDQDTGGSSSGG-DIISQESSNGLGMDLEAEELAEKTPG------LGLIIQ 
LVIPETPEKTRP 
>PRDM13_Xenopus_tropicalis 672 bp 
-------------------------MHCRALAVSIYADNCIPAGLRLGPIMGIFKLGKYL 
SDRREPGPKKKVRFVRGDL---LDEAGGPATEWMGLIRAARNNQEQILEAISDGGQIYYR 
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TLRDVQPGEELTVWYSSSLAQWDISTTATPTHDEKGEERYICWYCWRTFKFPNTLKAHVH 
FHCSLNISPKISEGVSNTAPPLRTNPQLANGASRDSIKASLSPVLSKLGVIKALGKEHQE 
RALDMSVGSTRNHSQFIGGNGMAFYPGIRSAFKPTGLSKLPHTDSARE-DSKATSMGFSK 
LLGG----IKPSRPGSEALI------------SSHQSKCLSTGDGSSSLSCATGLRGFP- 
ILSHLEETSAFKHVERGVHANL---SPTSRYNHMPAGLHFERGMKSYSAECNI--PVMPF 
TVYNGELYST----PYYPFKFHFSNLIKYPESV--AGPAINPELGSIASIDRELAMHSHQ 
LSEIASEKGRGGRIESLAAGAASAGKPKKGHLCLYCGKLYSRKYGLKIHMRTHTGYKPLK 
CKVCLRPFGDPSNLNKHIRLHAGNTPYRCEHCGKVLVRRRDLERHVKSRHGQTLSSKEQD 
PAE------QQYSQADPKSEDNDSEVDVCFTDEQSDPETGSSKEQ--------------- 
------------ 
>PRDM13_Homo_sapiens 672 bp 
------------------------MHGARAPATSVSADCCIPAGLRLGPVPGTFKLGKYL 
SDRREPGPKKKVRMVRGEL---VDESGGSPLEWIGLIRAARNSQEQTLEAIADGGQIFYR 
ALRDVQPGEELTVWYSNSLAQWDIPTTATPTHDEKGEERYICWYCWRTFRYPNSLKAHLR 
FHCVFSEPAADGLGLSPKPPAPDFAAPSQAGTLRPHPLSSAPSATSPTPGKGQPKGKEQL 
RALDMS-GAARGQGHFLGVGSLAFYPGVRSAFKPAGLARAAAAAHGDPYSKQGAGLALGR 
LLGGGRACGRPGSGENSAAGGAGHHHHHHAHHHHHPLAGDPPPPPPPGLPCSGALRGFPL 
LSVPPEEASAFKHVERAPPAAAA--LPGARYAQLPPGLPLERPGKAYPGECSHLPVMPAF 
TVYNGELYGSPATTAYYPLKLHFGGLLKYPESIPAAAALSPAELGSLASIDREIAMHNQQ 
LSEMAAGKGRGRLDSGTLPPAVAAGKPKTGHLCLYCGKLYSRKYGLKIHMRTHTGYKPLK 
CKVCLRPFGDPSNLNKHIRLHAGNTPYRCEFCGKVLVRRRDLERHVKSRHGQSLLAKAGD 
GPGAEPGYPPEPGDPKSD----DSDVDVCFTDDQSDPEVGGGGERDL------------- 
------------ 
>PRDM13_Mus_musculus 672 bp 
WFCHLRPVEDPASPSVCLAAVATMHGTSRTSATSVNADCCIPAGLRLGPVPGTFKLGKYL 
SDRREPGPKKKVRMVRGEL---VDESGGSPLEWIGLIRAARNPQEQTLEAIADGGQIFYR 
ALRDVQPGEELTVWYSNSLAQWDIPTTATPTHDEKGEERYICWYCWRTFRYPNSLKAHLR 
FHCVLSEPVAEGLGLPPKPTVPDLTAPVQAIALRPQAPSLAPLATSPPPGKGTPKGKEQP 
RAHSQFLGIVGGSSG--GGGGLPFYPGVSAFKPAGLARAAAQSDPYREEGGKGPGLALGR 
LLGGGRAGGRPGSGESPA--GHHHHHHHAHHHHHHHPKCLLAGEPPPALPCPGALRAFPL 
LAGHPEEASAFKHVERAPPAAATTSLPSARYAALPPGLPVERGGKAYPGECSPLPVMPAF 
TVYSGDLYGPP--AAYYPLKLHLGGLLKYPESIAAAAAIGPAELGSLASIDREIAMHTQQ 
LSEMAAGKSRARLDSGTLPPAVVAGKPKTGHLCLYCGKLYSRKYGLKIHMRTHTGYKPLK 
CKVCLRPFGDPSNLNKHIRLHAGNTPYRCEFCGKVLVRRRDLERHVKSRHGQSLMAKAGD 
GPGPEPSYALEPGDPKSE----DSDVDVCFTDDQSDPEAGGRGEHDS------------- 
------------ 
>PRDM13_Chrysemys_picta_bellii 672 bp 
-------------------------MQTRAPAISVNAESCIPAGLRLGPVPGIFKLGKYL 
SDRREPGPKKKVRMVRGEL---VDEAGGSALEWIGLIRAARSTQEQTLEAIADGGQIFYR 
ALRDVQPGEELTVWYSNSLAQWDIPITATPTHDEKGEERYICWYCWRTFKYPNSLKAHVH 
FHCVLNPRSSDLFSLSPKATAGE--LPSAAAPLRTHSLSAASPPLSKLGALRRPAKEEQE 
RALDMSVGSGRSHGPFLGSNGLSFYPGGRSAFRPAGLSK----------AEEGKGLGFSK 
ALGSSKA----GRGGPEALA----------GGPHPKCGGHPAEGPSPVLSCAGGLRAFPL 
LS-HFEETSAFKHVERGLHHAG---LPPSRYPPLPAGLHLERGLKAYPGECNL--PLVPF 
TLYNGELYSA----PYYPLKLHLGNLLKYPDSVGPAAGLHPAELGSLAGIDREIAMHTQQ 
LSEIAAEKSRGRLESLQPAAAGPAGKPKTGHLCLYCGKLYSRKYGLKIHMRTHTGYKPLK 
CKVCLRPFGDPSNLNKHIRLHAGNTPYRCEFCGKVLVRRRDLERHVKSRHGQSLHKAAED 
KS-----EPGYQPQEPEQKTDNESDVDVCFTDDPSDQETSSRSNDQ-------------- 
------------ 
>PRDM13_Gallus_gallus 672 bp 
-----------------------------------------PRGS--GGTFGFFLLPLGG 
SDGGDA--VFQVRMVRGEL---VDEAGSSALEWIGLIRAARNAQEQTLEAVADGGQIFYR 
ALRDVQPGEELTVWYSNPLAQWDIPLTATPTHDEKGEERYICWYCWRTFKYPNSLKAHVH 
FHCALSEGRPAAAAFGLASRAAGPPPPGCGPRDAV---KREAAAASPPPVKRRAAKEEQE 
RALDMSVGAGRGPGALL--------GPAGNGLALCPGARSAFRPAGPLREEARAAAGFPK 
LLGGLKAGRAAAEPPPKCGA-------LPAETAPPTAAAAAAAAAAAALACGGGLRAFPL 
LS-PLEEASAFRPLERGLPGAA---LPPGRYPPLP-GGALERGLKAYAGECGL--PVMPL 
TVYGGELYGAA---PYYPLKLHLGGLLKYPEAVP-AAGLHAAELGSLAGIDREIAMHTQQ 
LSELAAEKGRGRLEALPAGAAGAAGKAKAGHLCLYCGKLYSRKYGLKIHMRTHTGYKPLK 
CKVCLRPFGDPSNLNKHIRLHAGNTPYRCEYCGKVLVRRRDLERHVKSRHGQGLGKAAEE 
RSDS-----GYAPAERDQKTDNESDVDVCFTDDQSEPESGGRTRQQ-------------- 
------------ 
>PRDM1_Danio_rerio 672 bp 
WEGPLENTDLTRAEASLPRNLAFK-HPASKEVIGVVSREYIPKGTRFGPLVGESYTAENV 
PKDANRKYFWRI-YSDGEFHHFVDGLDEEKSNWMRYVNPAHSQQEQNLAACQNGMNIYFY 
TVKAIPADQELLVWYCPEFARRMQKLKQSLIEAKQQATEVKHP-----VKREHSVSEILK 
DVLQEP---SRPLPTRPRCPKSPDRYPSAVYPPRPSLNSHTQCSVTPSPSASSPE----- 
RSPGSSPTSASIEPREA-------FLPFPALYNRGLNHYPGYSPAGS--MPFYPNPHYSR 
YLMHHYPV--SSLSGPSTLGGIFPH--------MYPFYSSLVPPHVPF---------PPS 
MLSSEGSRQFMLPPDSPAPRDILLPAATSAFSAATGHPYAPAGGSPTATGC--IPTKPTS 
AILSTSSEDEAINLSKMKRGSTGYKSLDYPLKKKYECNVCTKTFGQLSNLKVHLRVHSGE 
RPFKCQTCNKGFTQLAHLQKHYLVHTGEKPHECQVCHKRFSSTSNLKTHLRLHSGEKPYQ 
CKICPAKFTQFVHLKLHKRLHTRERPHQCPHCHHNYIHLSSLRFHLKGYCAVSPSPSCSL 
DELNRVNEEIERFDISDNADRLE-EMEGFDVEGMVEKQIFGLLWQEMDFKASYHIKVHRS 
SPIQLLPIKVKK 
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>PRDM1_Callorhinchus_milii 672 bp 
WDPGAD-TRLVHAQATLPRNLKFKYSRDSNEVLGVLSIEYIPKGTRFGPLIGEIYTNDTV 
PKNTNRKYFWRV-YSDGEFHHFIDGFNENKSNWMRFVNPAHSKQEQCLAACQNGMNIYFY 
TVKPIPANSELLVWYSSEFARRMIKLKCLSLPRSGEPREKWQPNRSEGQANEQNCKETHY 
GTDLVEVPRKEIEELRKRHSPERTFLPRVVYPLRSHNPSPIQSSFTPNLSVSSPEQSLKS 
STPYSSPETHVSPPTPSSQEHKEGFPYLGPYNREGLGCLPAYPSPSQLSSYGSVNAQYSR 
FFLPHYSVSNGFSALSGIN-GMNNFNLFP---RMYPIYSSLLGNGSISQPIFSQMVLPSK 
LPLERGPSLLF----PEQPRDFRIPASNSAFTSSPTNGSSPTAGTAALYSEHLMQPKPTS 
AGL-VNSIEEAGNLSKPKRNLTGYKTLPYPLKKKYECNICFKTFGQLSNLKVHLRVHSGE 
RPFKCQTCNKGFTQLAHLQKHFLVHTGEKPHECQVCHKRFSSTSNLKTHLRLHSGEKPYQ 
CKLCPAKFTQFVHLKLHKRLHTRERPHKCLQCHKTYIHLCSLKVHLKGNCPIAPSAGKSL 
EDLHHFNEEINKFDISDSADKLDDMEHGSDVESVVEKQIFTMLRREAEESSLKNLKMPRG 
SPLPLIPIKVKQ 
>PRDM1_Xenopus_tropicalis 672 bp 
SDSSSEGSNVAQAQASLPRNLLFKYASGCKEVIGVVSKEYIPKGTRFGPLVGEIYTNDTV 
PKNANRKYFWRI-YSNGEFQHFIDGYNEDKSNWMRYVNPAHSLQEQNLAACQNGMNIYFY 
TIKPIPANQELLVWYCRDFADRELVVNLQQSLTIREEKRKELTQQKNTPKKEHSVKEILR 
DTTSHLLPEKEKVDVHKNCSPERTFFPRVVYPFPSHIHSPIQPSTTPSPSSSSPDQSFKS 
SSPHSSPGSAVSPHHPL-QDHKEFYPFIRPYNTEGLGSFPTYAPPTSHLSYNS---TYSK 
YLLPPYGIGCNGLNSLNNIN---AINNFNPFSRMYPVYSSMLAGGSLP-HHLLTHAALPG 
SLPHEGGRRLLQP---ELPRDFLIPAPNSAFQSSPTSG-SPTAGTAAS-LEHIMQPKPTS 
AVM-STSSEEAINLIKSKRNMTGYKTLPYPLKKKYECNVCSKTFGQLSNLKVHLRVHSGE 
RPFKCQTCNKGFTQLAHLQKHFLVHTGEKPHECQVCHKRFSSTSNLKTHLRLHSGEKPYQ 
CKLCPAKFTQFVHLKLHKRLHTRERPHKCIHCHKSYIHLCSLNFHMKGNCPVSPRLGVSR 
EDLNRMNEEIEKFDISDSADRLDDMED-MDMSPAVEKEIMTLLRREIDGASMKMTKLPLS 
SPLPLLPVKVKQ 
>PRDM1_Mus_musculus 672 bp 
WDSGADGGTSVQAEASLPRNLLFKYAANSKEVIGVVSKEYIPKGTRFGPLIGEVYTNDTV 
PKNANRKYFWRI-YSREEFHHFIDGFNEEKSNWMRYVNPAHSAREQNLAACQNGMNIYFY 
TIKPIPANQELLVWYCRDFAERVINLTQTESNPKQYSSEKNELYPKSVPKREYSVKEILK 
LDSNPSNLEKDMDGFRKNGSPDMPFYPRVVYPIRAPLPSPLPSSTTPSPPASSPEQSLKS 
SSPHSSPGNTVSPLAPGLPEHRDSYSYLVSYGSEGLGSYPGYAPAPHLPSYNA---HYPK 
FLLPPYGISSNGLSTMNNINGINNFSLFP---RLYPVYSNLLSGSSLPHPMLNPAS-LPS 
SLPTDGARRLLPP---EHPKEVLIPAPHSAFS-SPPSG-SPTAGTAAT-SEHVVQPKATS 
SVMAAPSTDGAMNLIKNKRNMTGYKTLPYPLKKKYECNVCAKTFGQLSNLKVHLRVHSGE 
RPFKCQTCNKGFTQLAHLQKHYLVHTGEKPHECQVCHKRFSSTSNLKTHLRLHSGEKPYQ 
CKVCPAKFTQFVHLKLHKRLHTRERPHKCAQCHKSYIHLCSLKVHLKGNCPAGPAAGLPL 
EDLTRINEEIERFDISDNADRLEDMEDSVDVTSMVEKEILAVVRKEKEETSLKVMKLPHS 
NPLPLVPVKVKQ 
>PRDM1_Homo_sapiens 672 bp 
WDSGADGGTSVQAEASLPRNLLFKYA-TSEEVIGVMSKEYIPKGTRFGPLIGEIYTNDTV 
PKNANRKYFWRI-YSRGELHHFIDGFNEEKSNWMRYVNPAHSPREQNLAACQNGMNIYFY 
TIKPIPANQELLVWYCRDFAERMMNLTQTQSSLKQPSTEKNELCPKNVPKREYSVKEILK 
LDSNPSNSEKDLDDFRRRGSPEMPFYPRVVYPIRAPLPSPIPSSTTPSPSASSPDQSLKS 
SSPHSSPGNTVSPVGPGSQEHRDSYAYLASYGTEGLGSYPGYAPLPHLPSY---NAHYPK 
FLLPPYGMNCNGLSAVSSMNGINNFGLFP---RLCPVYSNLLGGGSLPHPMLNPTS-LPS 
SLPSDGARRLLQP---EHPREVLVPAPHSAFACSPTSG-SPTAGTAAT-AEHVVQPKATS 
AAMAAPSSDEAMNLIKNKRNMTGYKTLPYPLKKKYECNVCAKTFGQLSNLKVHLRVHSGE 
RPFKCQTCNKGFTQLAHLQKHYLVHTGEKPHECQVCHKRFSSTSNLKTHLRLHSGEKPYQ 
CKVCPAKFTQFVHLKLHKRLHTRERPHKCSQCHKNYIHLCSLKVHLKGNCAAAPAPGLPL 
EDLTRINEEIEKFDISDNADRLEDVEDDISVISVVEKEILAVVRKEKEETGLKVMKLPPS 
NPLPLVPVKVKQ 
>PRDM1_Anolis_carolinensis 672 bp 
TEPGTEGTPITQAESSLPRNLIFKYAENDKEVIGVISKDIIPKGTRFGPLVGEIYTNDTV 
PKDANRKYFWRI-YSGGELLHFIDGFNEEKSNWMRYVNPAHSVQEQNLAACQNGMDIYFY 
TIKPIPPGQELLVWYCRDFAERKMNITQSNVNPKQQANDKDELYQKNVPRREHSVKEILK 
TDSSHPHQEKDLESLRKNCSPERPFYPRIVYPIRPHIPSPIQSSTTPSPSASSPDQSLKS 
SSPHSSPGVTVSPSASMTQEHREPYPYLGLYNSEGLGSYPGYAPS----SHLPQAFPYPK 
FLLPPYGM------------SINNFNLFP---RMYPFYSSLLSGGSISNHMLNSSA-LPS 
SLPSDGSRQLLQP---EHPRDFLIPAHNSAFPCSPTSG-SPTAGTAAT-SEHIMQPKPTS 
AVLAATSSEEAMNLIKTKRNMTGYKTLPYPLKKKYECNVCSKTFGQLSNLKVHLRVHSGE 
RPFKCTTCNKGFTQLAHLQKHYLVHTGEKPHECQVCHKRFSSTSNLKTHLRLHSGEKPYQ 
CKLCTAKFTQFVHLKLHKRLHTRERPHKCIHCHKSYIHLCSLKVHLKGNCPAVPASNLSL 
EDLNRINEEIEKFDISDSADRLDDVEDNIDMASVVEKEILAVLRREIEGATLKAVKLPHG 
HPLPRVPVKVKQ 
>PRDM1_Gallus_gallus 672 bp 
WDPSADGGTLTQAEASLPRNLTFKYASNCKEVTGVISKEYIPKGTRFGPLVGEIYTSDTV 
PKNANRKYFWRI-YSSGELHHFIDGFNEDKSNWMRYVNPGYSVQEQNLAACQNGMNIYFY 
TIKPIPANQELLVWYCRDFAERMMNLTQTHVNPKQHSADKDELYQKSVPKKEHSVKEILK 
MESSPPNPEKDLDDLRKNYSPERCFFPRVVYPIRPHIPSPIQSSTTPSPSGSSPDQSLKS 
SSPHSSPGVTVSPLAPTSQEHRESYSYLGSYGSEGLGSYPGYAPPSHLPSYNP---HYPK 
FLLPPFNMSCNNLSALNNINGINNFNLFP---RMYPLYGNLLSGGSLSHHMLNPTT-LPS 
SLPSEGGRRLLQP---DHPRDFLIPAPNSAFPCSPTSG-SPTAGTAAS-SEHIMQPKPTS 
VVLAATGGEEAMNLIKSKRNVTGYKTLPYPLKKKYECNVCSKTFGQLSNLKVHLRVHSGE 
RPFKCQTCNKGFTQLAHLQKHYLVHTGEKPHECQVCHKRFSSTSNLKTHLRLHSGEKPYQ 
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CKLCPAKFTQFVHLKLHKRLHTRERPHKCIHCHKSYIHLCSLQVHLKGNCPVAPASGLSM 
EDLNRINEEIEKFDISDNADKLEEVEDNIDLTSIVEKDILTVLRREMEGANLKVMKLPHS 
HPLPLLPVKVKQ 
>PRDM1_Chrysemys_picta_bellii 672 bp 
WDPSDDGSTITQAEASLPRNLTFKYTSNCKEVTGVVSKEYIPKGTRFGPLVGEIYTNDTV 
PKNANRKYFWRI-YSSGELHHFIDGFNEDKSNWMRYVNPAHSVQEQNLAACQNGMNIYFY 
TIKPIPANQELLVWYCPDFAERMMNLTQSHVNPKQQSTDKNELYQKSIPKREHSVKEILK 
TEPNNSNPEKHLDDLRKNCSPERSFFPRVVYPIRPHIPSPIQSSTTPSPSASSPDQSLKS 
SSPHSSPGVTVSPLAPTSQEHRESYPYLGPYGSEGLGSYPRYAPPSHL-SYNS---HFQK 
FLLPPYSMSCNNLSALNNINGINNFNLFP---RMYPLYSNLLNGGSLSHHMLNPAP-LPS 
SLPPEGGRRLLQP---DHPRDFLIPAPNSAFPCSPTSG-SPTAGTAAT-SEHIMQPKPTS 
AVLAAT-SEEAMNLIKSKRNVTGYKTLPYPLKKKYECNVCSKTFGQLSNLKVHLRVHSGE 
RPFKCQTCNKGFTQLAHLQKHYLVHTGEKPHECQVCHKRFSSTSNLKTHLRLHSGEKPYQ 
CKLCPAKFTQFVHLKLHKRLHTRERPHKCVHCHKSYIHLCSLKVHLKGNCPVAPASGLSM 
EDLNRINEEIEKFDISDSADRLEDVEDNIDMASVVEKEILTMLRREIEGASLKVMKLPHG 
HPLPLLPIKVKQ 
>PRDM5_Danio_rerio 672 bp 
MLGMYVPDRFVLKSSQVQDGMGLYTTRT------------VKKGEKFGPFAGEKRMLGDL 
DESMDPRLMWEVRGNKGDVLYILDASNPRHANWLRFVHQAPSQEQKNLAAIQDGENIFYL 
AVDDIETDTELLIGYLDSDMEE--------------------------EEEDLEEEQDIK 
DEDENS-SKQLSADTELMIKKEDYPCLLCESSFPSE--DVLAEHLQSLHNRSAEDKEFKC 
RSCGKEFPVRQALQRHLLHCTESSSSSGPSKAYQCVLCHGSFSSQSSFLQHKEACKGDER 
FICKAESCGKRFKSKDALKK---HKGNIHIGGARRKLVCTICNKKCSSSLNLQEHRKVHE 
VFDCDACDKKFIST-NQLKRHMITHSEKRPYTCEICSRSFKRLDQA---TAHKIIHSEDK 
PYKCKLCWKEF-----AHRNVYKNHKKTHSEERPFQCEECKALFRTPFSLQRHLLIHNNE 
RTFKCDHCDATFKRKDTLNVHIQVHDGHKKYKCDLCEKAFVTPSVLKSHKKTHTGEKEKI 
CPYCGQKFASNGTLRVHIRSHTGERPYQCPYCDKAFSKNDGLKMHI-RTHTREKPYKCSE 
CNKAFSQKRGLDEHMRTHTGEKPFQCDVCDLSFSLKKMLIRHKLTHNPNRPMAECSLCHK 
KFTRNDYLKVHM 
>PRDM5_Homo_sapiens 672 bp 
MLGMYVPDRFSLKSSRVQDGMGLYTARR------------VRKGEKFGPFAGEKRMPEDL 
DENMDYRLMWEVRGSKGEVLYILDATNPRHSNWLRFVHEAPSQEQKNLAAIQEGENIFYL 
AVEDIETDTELLIGYLDSDMEA--------------------------EEEEQQIMTVIK 
EGEVEN-RQSTAGRKDRLGCKEDYACPQCESSFTSE--DILAEHLQTLHQKPTEEKEFKC 
KNCGKKFPVKQALQRHF--------------------------------QHQETCRGDAR 
FVCKADSCGKRLKSKDALKR---HQENVHTGDPKKKLICSVCNKKCSSASSLQEHRKIHE 
IFDCQECMKKFISA-NQLKRHMITHSEKRPYNCEICNKSFKRLDQV---GAHKVIHSEDK 
PYKCKLCGKGF-----AHRNVYKNHKKTHSEERPFQCEECKALFRTPFSLQRHLLIHNSE 
RTFKCHHCDATFKRKDTLNVHVQVHERHKKYRCELCNKAFVTPSVLRSHKKTHTGEKEKI 
CPYCGQKFASSGTLRVHIRSHTGERPYQCPYCEKGFSKNDGLKMHI-RTHTREKPYKCSE 
CSKAFSQKRGLDEHKRTHTGEKPFQCDVCDLAFSLKKMLIRHKMTHNPNRPLAECQFCHK 
KFTRNDYLKVHM 
>PRDM5_Mus_musculus 672 bp 
MLGMYVPDRFALKSSRVQDGMGLYTARR------------VRKGEKFGPFAGEKRMPEDL 
DENMDYRLMWEVRGSKGEVLYILDATNPRHSNWLRFVHEAPSQERKNLAAIQEGENIFYL 
AVDDIETDTELLIGYLDSDVEA--------------------------EEEEQQALTMTK 
EGKVDH-GQLAAGSKGHLGCEEDFACPQCESSFPSE--EVLTEHLQSLHQKPTGEKEFKC 
ENCGKKFPVRQALQRHF--------------------------------QHRKACRGEAR 
FVCKADSCGKRLKSKDALRR---HQENVHTGDPKRKLICSVCNRKCTSVSSLQEHRKIHE 
IFDCQECMKKFISA-NQLKRHMITHSEKRPYNCEICNKSFKRLDQV---GAHKVIHSEDK 
PYQCKLCGKGF-----AHRNVYKNHKKTHSEERPFQCDACKALFRTPFSLQRHLLIHNSE 
RTFKCHHCDATFKRKDTLNVHVQVHERHKKYRCELCNKAFVTPSVLRSHKKTHTGEKEKV 
CPYCGQKFASSGTLRVHIRSHTGERPYQCPYCEKGFSKNDGLKMHI-RTHTREKPYQCSE 
CSKAFSQKRGLDEHKRTHTGEKPFQCDVCDLAFSLKKMLIRHKMTHNPNRPMAECHFCHK 
KFTRNDYLKVHM 
>PRDM5_Xenopus_tropicalis 672 bp 
MLGMYVPDRFSLKSSKVQDGMGLYTSRR------------VKKGEKFGPFAGEKRIPNEV 
DEGIDNRLMWEVRGNKGEVMYVLDATNPRHSNWLRFVHEAPSQEKKNLAAIQEGENIFYL 
AVDDIETDTELLIGYLDSDMEE-------------------------AEEENTEIVNVVN 
KEEDEN-ESQQPSEKEYITYKEDHRCPHCESSFPSQ--EILAEHLQALHQKPVEEKEFKC 
RNCGKKFPVKQALQRHVLQCTENIISGDSSSSYQCSVCNSSFGSSLSLEQHREACKGDAR 
FICKADSCGKRFRSKDTLKK---HKENVHTGNSKKKLMCSVCNKKCSSSLNLQEHRKVHE 
IYECQDCDKKFISA-NQLRRHMITHSEKRPFTCEVCCKSFKRLDQV---TAHKIIHSEDK 
PYQCKLCGKGF-----AHRNVYKNHKKTHSEERPFQCEECKALFRTPFSLQRHLLIHNSE 
RTFKCDHCDATFKRKDTLNVHIQVHDGHKKYKCDLCDKAFVTPSVLKSHKKTHTGEKEKI 
CPYCGQKFASNGTLRVHIRSHTGERPYQCPYCDKAFSKNDGLKMHI-RTHTREKPYQCSE 
CNKAFSQKRGLDEHMRTHTGEKPFQCDVCDLSFSLKKMLIRHKLTHNPNRPMAECQLCHK 
KFTRNDYLKVHM 
>PRDM5_Callorhinchus_milii 672 bp 
MLGMYVPDRFSLKSSKVQEGIGLYTARR------------VKKGEKFGPFAGEKRMPLEL 
DETMDPRLMWEVRGSKGEVLYILDASNPRHSNWLRFVHQAPTQEHKNLAAIQEGENIFYL 
AVDDIETDTELLIGYLDSDMEE---------------------------IEEEEEEEIVN 
KDDEEN-EIQPASDKETLSSKEDYACPHCESSFRSQ--EILAEHLQTLHQKPSEEKEFKC 
RNCGKKFPVKQALQRHVLQCTENVIPGDPSQSYQCAVCSTSFSSESSFEQHKEACKGDAR 
FVCKADSCGKRFKSKDALKK---HKENVHTGNSRRRLMCSVCNKKCSSAANLQEHRKVHE 
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VFDCQECDKKFISA-NQLKRHMITHSEKRPYTCEVCSKSFKRLDQV---TAHKIIHSEDK 
PYKCKLCGKGF-----AHRNVYKNHKKKDLGNIPFQCEECKALFRTPFSLQRHLLIHNSE 
RTFKCDHCDATFKRKDTLNVHIQVHDGHKKYKCDLCDKAFVTPSVLKSHKKTHTGEKEKI 
CPYCGQKFASNGTLRVHIRSHTGERPYQCPYCDKAFSKNDGLKMHI-RTHTREKPYQCSE 
CNKAFSQKRGLDEHMRTHTGEKPFQCDVCDLSFSLKKMLIRHKLTHNPNRPMAECQLCHK 
KFTRNDYLKVHM 
>PRDM5_Anolis_carolinensis 672 bp 
MLGMYVPDRFALKSSNIQDGMGLFTARR------------VKKGEKFGPFAGEKRMPQEL 
DEDTDCRLMWEVRGNKGEVLYVLDASNPRHSNWLRFVHEAPSQEQKNLAAIQEGENIFYL 
AVEDIETDTELLIGYLDSDMEE---------------------------VKEEEEEVIVN 
QEDDDSNDLQQTNEKDSLSCKEDHACPNCESSFASQ--EILAEHLQTLHQKPSEEKEFKC 
RNCGKKFPVKQALQRHVLQCIENNNPGERSRSFQCSVCNTPFSSESSYEQHKEACRGEAR 
FVCKADSCGKRFKSKDALKK---HKENVHSGNSRKRLMCSVCNKRCSSATNLQEHRKVHE 
IFECQECDKKFISA-NQLKRHMITHSEKRPYTCEVCHKSFKRLDQV---TAHKIIHSEDK 
PYKCKLCGKGF-----AHRNVYKNHKKQHSQQQPFQCEECKALFRTPFSLQRHLLIHNSE 
RTFKCDHCDATFKRKDTLNVHIQVHDGHKKYKCDLCDKAFVTPSVLKSHKKTHTGEKEKI 
CPYCGQKFASNGTLRVHIRSHTGERPYQCPYCDKAFSKNDGLKMHI-RTHTREKPYQCSE 
CNKAFSQKRGLDEHMRTHTGEKPFQCDVCDLSFSLKKMLIRHKLTHNPNRPMAECQLCHK 
KFTRNDYLKVHM 
>PRDM5_Gallus_gallus 672 bp 
MLGMYVPDRFALKSSKVQDGMGLYTARR------------VKKGEKFGPFAGEKRMPQEL 
DENTDCRLMWEVRGSKGEVLYILDASNPRHSNWLRFVHEAPSQEQKNLAAIQEGENIFYL 
AVDDIETDTELLIGYLDSDMEE-------------------------EEEDEEEVT-VIQ 
EDEDSG-QLAGEKVADPLTCKEDHACPNCESSFASQ--EILAEHLQTLHQKPSEEKEFKC 
RNCGKKFPVKQALQRHVLQCTENINPGDSSRSFQCSVCNTSFSSESSYEQHKEACRGDAR 
FICKADSCGKRFKSKDALKK---HKENVHSGNSRKKLTCSVCNKKCSSTTNLQEHRKVHE 
TFECQECDKRFISA-NQLKRHMITHSEKRPYTCEVCNKSFKRLDQV---TAHKIIHSEDK 
PYKCKLCGKGF-----AHRNVYKNHKKTHSEERPFQCEECKALFRTPFSLQRHLLIHNSE 
RTFKCDHCDATFKRKDTLNVHIQVHDGHKKYKCDLCDKAFVTPSVLKSHKKTHTGEKEKI 
CPYCGQKFASNGTLRVHIRSHTGERPYQCPYCDKAFSKNDGLKMHI-RTHTREKPYQCSE 
CNKAFSQKRGLDEHMRTHTGEKPFQCDVCDLSFSLKKMLIRHKLTHNPNRPMAECQLCHK 
KFTRNDYLKVHM 
>PRDM5_Chrysemys_picta_bellii 672 bp 
MLGMYVPDRFALKSSKVQDGMGLYTARR------------VKKGEKFGPFAGEKRMPQEL 
DENTDCRLMWEVRGSKGEVLYVLDASNPRYSNWLRFVHEAPSQEQKNLAAIQEGENIFYL 
AVEDIETDTELLIGYLDSDMEE---------------------------AEEEEEEVILN 
QEDEDNNELQQAGEKDSLSCKEDHTCPNCESSFASQ--EILAEHLQTLHQKPSEEKEFKC 
RNCGKKFPVKQALQRHVLQCTENVNPGDAWRSFQCSVCNTSFSSESSYEQHKEACRGDAR 
FICKADSCGKRFKSKDALKK---HKENVHTGNSRKKLMCSVCNKKCSSATNLQEHRKVHE 
IFECQECDKKFISA-NQLKRHMITHSEKRPYTCEVCNKSFKRLDQV---TAHKIIHSEDK 
PYKCKLCGKGF-----AHRNVYKNHKKTHSEERPFQCEECKALFRTPFSLQRHLLIHNSE 
RTFKCDHCDATFKRKDTLNVHIQVHDGHKKYKCDLCDKAFVTPSVLKSHKKTHTGEKEKI 
CPYCGQKFASNGTLRVHIRSHTGERPYQCPYCDKAFSKNDGLKMHI-RTHTREKPYQCSE 
CNKAFSQKRGLDEHMRTHTGEKPFQCDVCDLSFSLKKMLIRHKLTHNPNRPMAECQLCHK 
KFTRNDYLKVHM 
>PRDM4_Danio_rerio 672 bp 
GMDQL-------SVPVSASHLGLPTSPTNPITTPGMPVAIPSLGPSLGPLPSALSLMLPM 
GPLGDRGVMCGLPERNYTLPHLESSFRHILPGILSYLADRPPPQYIHPSSLNMTLSVSNS 
GLDPYSPGGPLLVTLDTRQVGGEVQLGAT---GLTMESRVSSPMSPDGIEEDLTMEGVVV 
AESQQQLGLAGVDSSGGVMPLHGAGLELPVVMEQEHMGGVVSVVLTGAMLPTQLEVSLHG 
SGLGLEQVNVSAQVSLGLEDSTSNKENMTAFNIWCTLCERSYPSDCPEHIPDTPIQSRAR 
LSLPRPLCLRISVTDEPI--GVFSRESIPSRTCFGPMVGQHCSSVELTDWSDKDTPQIWK 
MF-HNDIQEFCIVTTDEHECNWMMFVRKARTTGEQNLVAYIDNGKLYFCTTREILPDQEL 
LFYFSRDYSRQLGVPRVPEGQICHCGK--------ECASFTEFKSHLGHAQSHSNGHGRE 
RKFKCSMCTRAFTTSTKLNVHFMGHMGMRPHKCSYCSKAFSDPSNLRKHLRIHTGQKNFR 
CTVCGKSFTQKAHVESHMVIHIGAKNLKCDHCDKMFVRKQDLKQHM-YSHSLDRQINCPK 
CDKQFLKPDHLKKHLNSHEGKRDFICEKCNKGFLTKYHLTRHLKICKGPKIGRGCAIGMG 
GYASEKNM---- 
>PRDM4_Callorhinchus_milii 672 bp 
GMDPLSTSSVSNSLPVTGSHLGL-TSPTNPLPTPGMPVAIPNLSASLGSLPSALSLMLPM 
S-IGERGVMCSIPERNYPLPHLENSFRHILPGILSYLADRPPPQYIHPSAISVSPALPMA 
PHDHYEPSGSVIVSINSRQVSTNQDGPMDTDISMETVSRVTSPIATQGISEELTMERVTA 
EPQPLTMLEAEAVVGQSTVVMPIHTLELPVVMQTEP--NPVPVALSSSHTLPSLDGPLHG 
SGIGLDPVSVSTITTEVMEDSSSNKENLESFTIWCTLCDRAYSSDCPEHIQDTPVESRAR 
MSIPRQLSLRSSETGADV--GVWCQETIPVRACFGPLIGQQSDPADVPDWSNKNSPDVWQ 
IF-GNYVLESLLLVADENVCNWMMFVRKARTQEEQNLVAYPHDGKIYFCTSREIPANQEL 
LFYYTRDYARQLGAAEQPQGHVCHCGK--------SCRSLSELKSHLSH------GPSRE 
RKWQCSICPRAFTSSTKLNVHVMGHMGMKPHKCDFCSKAFSDPSNLRTHLKIHTGQKNYR 
CEMCDRSFTQKAHLASHMIIHTGAKNLKCDYCDKMFMRRQDLRQHI-LTHTQERQIKCPN 
CDKLFWRSTHLRKHLNSHEGRRDFICEKCSKAFLTKYHLTRHLKICKGSKVSLPCRLNDG 
AYTTADGSQ--- 
>PRDM4_Xenopus_tropicalis 672 bp 
GIDQLTSSSVANSLTVSGSHLGLSGSPPNTLPAPGLPVAIPNLGPSLSSLPSALSVMLPM 
G-IGDRGVMCGLPERNYPLPHLESSFRHILPGILSYLADRPPPQYIHPSPLNVNSGLSVQ 
SLDPFQPGGSLIVSLDSRSVGGGHEVQLDSGITMGSVSRVNSPIPSDGITEELAMEGVAS 
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EHRQLSLLPPDAVGHASVLPLHSGSLELPVVMESEHHMNPVTVALSSSHQLSSLTVSLHG 
GSISLEPVTVSSITPEVI-DSNSNKENMTLFTIWCTLCDRAYPSDCPEHIPDNPIESRAR 
LSLPKELALRQSVTGAEM--GVWAQETIPVRTCFGPLIGQESQSLEVADWTDKSASHIWK 
MY-HNGVMEFCIITTDENECNWMMFVRKARNPEEQNLVAYPHDGKIYFCTSHNVSPEQEL 
LFYYSRDYARQMGLPEQPEFFVCHCGK--------ECHSYADFKSHVNHLPAEPLTPTKE 
RKWKCSMCSRSFISSSKLNVHFMGHMGMKPHKCEFCSKAFSDPSNLRTHLRIHTGQKNYR 
CGLCDKSFTQKAHLASHMAIHTGEKTLKCDFCEKMFMRRHDLKQHV-LTHTRERRIRCPK 
CDKCFSRTGHLKKHLNSHEGRRDYVCEKCSKAFLTRYHLSRHLKICKGPSTAPL--LGSD 
CVVFNTDLTVHT 
>PRDM4_Anolis_carolinensis 672 bp 
GMEQLTASSVSNALSVGGNHIGLTSSPTNTISAPGLPVAIPNLGP---SLPSALSLMLPM 
G-IGDRGVMCGIPERNYTLPHLESSFRHILPGLLSYLADRPPPQYIHPNNINVNPALSVS 
GLDPFQPNGAVIVSMDSRSVNPSHEVALDTTIAMESVSRVTSPISTDRMAEELTMGDVAG 
DHSQITLLAADTVGHNGVIPLHGSTLELPVVMEPDHIANSVSVALSTSHNLTSLEVSLHE 
VGLSLEPVTVSSMSQEVIEDSNSNKENMTLFTIWCTLCDKAYPSDCPDHVPDTPIESRAR 
LSLPKQLVIRQSIMAAEV--GVWAQETIPVRTCFGPLIGQQSHSIEVADWTDKAANHIWK 
MY-HNNILEFYILTTDENECNWMMFVRKARNREEQNLVAYPHDGKIYFCTSHDIPPDHEL 
VFYYSRDYARQIGVPEHPDVHTCHCGK--------ECASYTEFKAHLSHIHSPFPGNSKE 
RRWKCSMCPQAFISPSKLHVHFMGHMGMKPHKCDFCSKAFSDPSNLRTHLKIHTGQKNYR 
CSLCEKSFTQKAHLESHMVIHTGEKNLKCDYCEKLFMRRQDLKQHV-LTHTQERQIQCPQ 
CEKLFLRTNHLKKHLNSHEGKRDYVCEKCSKAYLTKYHLTRHLKICKGPTSSLSSSEEEQ 
LMNTADPRLACM 
>PRDM4_Homo_sapiens 672 bp 
GMEQLTSSSVSNALPVSGSHLGLAASPTSAIPAPGLPVAIPNLGPSLSSLPSALSLMLPM 
G-IGDRGVMCGLPERNYTLPHLESSFRTILPGILSYLADRPPPQYIHPNSINVNTALSIS 
ALDPYQSNGNVIVSIDSRSVNTGHEVALDTAITMENVSRVTSPISTDGMAEELTMDGVAG 
EHSQIPLLAADAVGHGGVIPMHGNGLELPVVMETDHIANSVSVALSTSHNLASLEVSLHE 
VGLSLEPVAVSSITQEVMEDSNSNKENMTLFTIWCTLCDRAYPSDCPEHVPDTPIESRAR 
LSLPKQLVLRQSIVGAEV--GVWTGETIPVRTCFGPLIGQQSHSMEVAEWTDKAVNHIWK 
IY-HNGVLEFCIITTDENECNWMMFVRKARNREEQNLVAYPHDGKIFFCTSQDIPPENEL 
LFYYSRDYAQQIGVPEHPDVHLCNCGK--------ECNSYTEFKAHLTHIHNHLPSHSKE 
RKWKCSMCPQAFISPSKLHVHFMGHMGMKPHKCDFCSKAFSDPSNLRTHLKIHTGQKNYR 
CTLCDKSFTQKAHLESHMVIHTGEKNLKCDYCDKLFMRRQDLKQHV-LIHTQERQIKCPK 
CDKLFLRTNHLKKHLNSHEGKRDYVCEKCTKAYLTKYHLTRHLKTCKGPTSSSSCRINSA 
VYSADESLSAHK 
>PRDM4_Mus_musculus 672 bp 
GMEQLSSSSVSNALPVSGSHLGLAASPSSAIPAPGLPVAIPNLGPSLSSLPSALSLMLPV 
G-IGDRGVMCGLPERNYTLPHLESSFRTILPGILSYLADRPPPQYIHPNSINVNTALSIS 
ALDPYQANGNVIVSIDSRSVNTGHEVALDTTITMENVSRVTSPISTDGMAEELTMDGVTG 
EHPQIPLLTAEAVGHGGVIPIHGNGLELPVVMETDHIANSVSVALSTSHNLASLEVSLHE 
VGLSLEPVAVSSITQEVMEDSNSNKENMTLFTIWCTLCDRAYPSDCPDHVPDTPIESRAR 
LSLPKQLVLRQSIVGTDV--GVWTAETIPVRTCFGPLIGQQSHSLEVAEWTDKAVNHVWK 
IY-HTGVLEFCIITTDENECNWMMFVRKARNREEQNLVAYPHDGKIYFCTSQDIPPESEL 
LFYYSRNYAQQIGVPEHPDVHLCNCGK--------ECSSYSEFKAHLTHIHNHLPSHSKE 
RKWKCSMCPQAFISPSKLHVHFMGHMGMKPHKCDFCSKAFSDPSNLRTHLKIHTGQKNYR 
CTLCDKSFTQKAHLESHMVIHTGEKNLKCDYCDKLFMRRQDLKQHV-LIHTQERQIKCPK 
CDKLFLRTNHLKKHLNSHEGKRDYVCEKCTKAYLTKYHLTRHLKTCKEPSSSSSCRMGSA 
VYSTDESLSAHK 
>PRDM4_Gallus_gallus 672 bp 
GMDQLTSSSVSNALPVSGSHLGLAASPSNAIPAPGLPVAIPNLGPSLSSLPSALSLMLPM 
G-IGDRGVMCGIPERNYTLPHLESSFRHILPGILSYLADRPPPQYIHPNTINVNPALSVS 
ALDPYQPSGTVIVPMDSRTVNASHEVALDSTITMESVSRVTSPISTDGMTEELTMDDVAG 
DHSRIPLLTPDSVGHGGVIPIHSSTLPVPVVMEPDHIANSVSVALSTSHNLASLDVALHE 
VGLSLEPVAVSSINQEVMEDSNSNKENMTLFTIWCTLCDKAYPSDCPDHVPDTPIESRAR 
LSLPKQLVLRQSLMGAEV--GVWTRETIPVRTCFGPLIGQQSHSLEVADWTDKAASHIWK 
IY-HSGVLEFCIITTDETECNWMMFVRKARNREEQNLVAYPHDGKIYFCTSRDIPPEHEL 
FFYYSRDYARQLGVPEHPDVHICHCGK--------ECASYADFKAHLSHIHSHLPGHGKE 
RKWKCSMCPQAFISPSKLHVHFMGHMGMKPHKCDFCSKAFSDPSNLRTHLKIHTGQKNYR 
CTLCDKSFTQKAHLESHMVIHTGEKNLKCDYCEKLFMRRQDLKQHV-LTHTQERQIKCPK 
CDKLFLRTNHLKKHLNSHEGKRDYVCEKCTKAYLTKYHLTRHLKICKGPTSSLSCRINNG 
VYSTGDALTGHK 
>PRDM4_Chrysemys_picta_bellii 672 bp 
GMDQLTSSSVSNALPVSGSHLGLTASPTNAIPASGLPVAIPNLGPSLSSLPSALSLMLPM 
G-IGDRGVMCGIPERNYTLPHLESSFRHILPGILSYLADRPPPQYIHPNTINVNSALSVS 
ALDPFQPSGTVIVSMDSRAVNTSHDVALDTTIAMESVSRVTSPISTDGMTEELTMDDVAG 
DHSQIPLLASDAVGHSGVIPIHGSTLELPVVMEPDHIANSVSVALSTSHNLTSLEVSLHE 
VGLSLEPVAVSSINQEVMEDSNSNKENMTLFTIWCTLCDKAYPSDCPDHIPDTPIESRAR 
LSLPKQLVLRQSIMGPEVVSGVWTRETIPVRTCFGPLIGQQSHSLEVADWTDKATNHIWK 
MY-HNGVLEFYIITTDENECNWMMFVRRARNREEQNLVAYPHDGKMYFCTSRDIPPEQEL 
LFYYSRDYARQIGVPEHPDVHICHCGK--------ECTSYTEFKAHLSHIHNHLSGHSKE 
RKWKCSMCPQAFISPSKLHVHFMGHMGMKPHKCDFCSKAFSDPSNLRTHLKIHTGQKNYR 
CALCDKSFTQKAHLESHMVIHTGEKNLKCDYCDKLFMRRQDLKQHV-LTHTQERQIKCPR 
CDKLFLRTNHLKKHLNSHEGKRDYVCEKCSKAYLTKYHLTRHLKICKGPTSSLSCRINSG 
VYATDDSLSGHK 
>PRDM14_Mus_musculus 672 bp 
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SGETQSQDKANYLPQSNPHHLTTYYAHA---PGYSHFRNLATTEEEFQPWKLAAAVLESQ 
AMAPLDAFRMTAPLLNPGLPLYNLPWY-KLSPWNRIPQFTPEVPRFLDSTEHRGSSNQNL 
VLGGGGGQISGQRWEAENLLLP---------------SPVIASLLPDGIKSSQSISVPQT 
LNQEGK-------------------LPFCGFNFTEE-----ELSFVLYGAISPEHTDLQH 
AISGILVPTESSGSNHL-----------------------------------HKTLDKDS 
LQLPEGLCLMQTSFGDVPHFGVFCSDFIAKGVRFGPFRGRVVNASEVKAHRDNSR--MWE 
IF-EDGHLSHFIDG--KGSGNWMSYVNCARFPKEQNLLAVQHQGQIFYESCRDIQRNQEL 
LVWYGNGYEKFLGVPMNLRVTEQGGQQSESSEEGYRCERCGKVFTYKYYRDKHLCVDKGD 
RKFPCSLCQRSFEKRDRLRIHILHHERHRPYLCSTCGKSFSQSSSLNKHMRVHSGDRPYQ 
CVYCTKKFTASSILRTHIRQHSGEKPFKCKHCGKAFASHAAHDSHVRRSHKDNGRSSCDI 
CGKGFLDQEAFYAHMRLHK--------TC------------------------------- 
------------ 
>PRDM14_Danio_rerio 672 bp 
-----MSVSLSSHPAVRDRSLAVYPS----LPGAHYADVLKSAHSIFHPLKSLGRMVTDA 
QTIMPFNFSGATPFFSHNSIFHEQILNVSNIPYFQHIQPSQSVYNARHEDQSTGSLSDFS 
SPSSVKSSSALSSPVKDNFS---------------------------------------- 
-------------------------CPQAAHPTPEH------------------------ 
-------------------------------------------------VRTYSFTEEDL 
FTVLYGYSKKQGQNAGHAIS----------GLSFPPSTGKLVNTSEIKTYDDNTL--MWE 
IF-ENGRLSHFVDG-RGAPGNWMSLVKCARFPEEQNLIAVQCDGQIYYEACKEIRAGQEL 
LVWYGDCYVQFLGIPLTLKEFIDDSEAPAEDSGGFKCDRCGKVFAYKYYRDKHLCVDQGD 
RKFPCHLCNRSFEKRDRLRIHILHHEKHRPHKCSVCGKSFSQSSSLNKHMRVHSGERPYK 
CVYCNKAFTASSILRTHIRQHSGERPFKCKHCGKAFASHAAHDSHVRRTHAKDKQLSCDV 
CGATFQEAQELKYHMKAHKKRPLLESSVVPPADENALFSTKESLHAQTQLADT-FSFPGM 
TSISSEYRPWN- 
>PRDM14_Homo_sapiens 672 bp 
PSEAVPQDKVCYPPESSPQNLAAYYTPF--PSYGHYRNSLATVEEDFQPFRQLEAAASAA 
PAMPPFPFRMAPPLLSPGLPLYDLPWYSKLPPWYPIPH-VPREVPPFLSSSHEGA----- 
------SSEDL------------------------------------------GHQIIGG 
DNESGP-------------------CCGPDTLIPPPPASLLPEGLRTSQLLCSPSQSEDG 
PKPSNQEGKSPARFQFTEEDLHFVLYGVPSLEHPASLHHAISGLLVPPDDSLPQTLDKDS 
LQLPEGLCLMQTVFGEVPHFGVFCSSFIAKGVRFGPFQGKVVNASEVKTYGDNSV--MWE 
IF-EDGHLSHFIDG-KGGTGNWMSYVNCARFPKEQNLVAVQCQGHIFYESCKEIHQNQEL 
LVWYGDCYEKFLDIPVSLQVTEPGKQPSGPSEEGYRCERCGKVFTYKYYRDKHLCVDKGD 
RKFPCSLCKRSFEKRDRLRIHILHHEKHRPHKCSTCGKCFSQSSSLNKHMRVHSGDRPYQ 
CVYCTKRFTASSILRTHIRQHSGEKPFKCKYCGKSFASHAAHDSHVRRSHKEDDGCSCSI 
CGKIFSDQETFYSHMKFHEDY--------------------------------------- 
------------ 
>PRDM14_Anolis_carolinensis 672 bp 
----------------------------------------------------MLAALSPF 
GPAGPFGAPTTPPALPPPLVFAAPLPPKTEPSWTPPKKKKRGPDGAPRSSSSS------- 
------------------------------------------------------------ 
--------------------------PPAGYCFSA--------------------QELHA 
VLYGAGAGAVDAQPPLL---------------------------------------DRAA 
LQLPEGLTVLQRVTPEGPQLGVFCTQTLPKGLRFGPFQGKIVNTSEIKTYDDNSL--MWE 
IF-EDGRLSHFIDG-KGASGNWMALVNCARFPEEQNLVAVQCQSKIYYESCKTIPPGQEL 
LVWYGDGYLQFLGIPLSLKGTLDAQRSHHPEESGYKCEQCGKVFAYKYYRDKHLCVDQGD 
RKFPCQLCRRSFEKRDRLRIHVLHHEKHKPHKCSICAKSFSQSSSLNKHMRVHSGERPYK 
CVYCNKAFTASSILRTHIRQHSGEKPFKCKHCGKAFASHAAHDSHVRRTHTKDKPRTCTV 
CGKTFLEADEFRFHAKLHATIQTTN----------------------------------- 
------------ 
>PRDM14_Xenopus_tropicalis 672 bp 
VPSPNDRPFPCDPLHISPSAVGPYFPPF--LPTSQYMNILATPHEMFNPLKSLGRLVTNS 
SHLGPFNFRDLPALLTQSL---NDAVNPLLGAYSILTKVQPPVPYSQQDSL--------S 
AIRASHSSPEK------------------------------------------------- 
-------------------------LKSPIVPKKCKSASLSLPSLEVRPSRYHFTEDLQT 
VLYGYTCGSDSRRSQQT---------------VTHALSGLRIPTACST-GLDSHILDRDS 
LQLPEGLTVLDTSYGTLPKAGVFCKNLIPKGAKFGPFQGKVVHPSEIKTYGDNSL--MWE 
IF-DEGRLSHFIDG-KGAAGNWMSRVNCARFPEEQNLIALQCEGEIYYESCKEILPGQEL 
LVWYGDSYLQFLGIPLSLKGLGEGRPPYQPTEEGYKCERCGKVFAYRYYRDKHLCVDQGD 
RKFPCHLCNRSFEKRDRLRIHILHHEKHRPHKCTVCGKSFSQSSSLNKHMRVHSGERPYK 
CVYCNKAFTASSILRTHIRQHSGEKPFKCKHCGKAFASHAAHDSHVRRTHTKEKGYICSL 
CGKTFLEMEEFRYHMQIHSGL--------------------------------------- 
------------ 
>PRDM14_Chrysemys_picta_bellii 672 bp 
----------------------------------------MALGSR-------------- 
------------------------------------------------------------ 
---------------------------------------------------------DVE 
SHAPLP------------------------------------------------------ 
--------------------------------------------------------DRES 
LQLPEGLSVLQTLHGEVLQLGVFCTHLIPRGVRFGPFQGKVVNTSEIKIYDDNSL--MWE 
IF-EDGRLSHFIDG-KGASGNWMSLVNCARFPEEQNLTAIQCQGQIFYESCKEILPNQEL 
LVWYGDCYLQFLGIPISLKGATEGKGPQQPEESSYKCERCGKVFAYKYYRDKHLCVDQGD 
RKFPCHLCNRSFEKRDRLRIHILHHEKHRPHKCSVCGKSFSQSSSLNKHMRVHSGERPYK 
CVYCNKAFTASSILRTHIRQHSGEKPFKCRHCGKAFASHAAHDSHMRRTHSKDKGCTCTV 
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CGKNFLEQEEFRFHMKFHAAL--------------------------------------- 
------------ 
>PRDM12_Danio_rerio 672 bp 
------------------------------------------------------------ 
--------------------------MGVDQSWF-------------------GLNIMV- 
------------------------------------------------------------ 
-------------------------FPRPNTAA--------------------------- 
------------------------------------------------------------ 
------------------------------------------------RWVRRNNAGFI- 
---------------QAVEGSW-EYAQPVHM----CLVDLE---KGFVKGCLTIPPDQEL 
LVWYGNSHNTFLGIPGVPGSEDEQQKK--------RSEEAP-------------ACDSSP 
CSSSSSSCGSSSSSASRM-------------RCVICHRGFNSRSNLRSHMRIHTLDKPFV 
CRFCSRRFSQSSTLRNHVRLHTGERPYRCAVCQSAYSQLAGLRAHQKSARHRPPTQTTPQ 
TPVHTAAHP--------------------ALLRHTPAMVI-------------------- 
------------ 
>PRDM12_lamprey 672 bp 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
---------------------------------------------------------MSS 
LALPAELTVAPSSVPGEDL-GIYTRTWIKQGTEMGPFTGKMIPPDGVDIFKNNNL--MWE 
VFNEDGTVRHFVDASQDNHRSWMTYIRCARNEQEQNLEVVQISNSIYYKALEPIPPDQEL 
LVWYSFSHNTFLGIPGVPGIEDEQXKK--------------------------------- 
------------------------------------------------------------ 
--------------------------------------------------HKDDELQLL- 
------------------------------------------------------------ 
------------ 
>PRDM12_Homo_sapiens 672 bp 
---------------------------------------------MMGSVLPAEALVLKT 
GLKAPGLALAEVITSDIL-------HSFLYGRWRNVLGEQLFEDKSHHAS---------- 
------------------------------------------------------------ 
----------------------------PKTAFTA---EVLAQSFS-------------- 
----------------------------------------------------GEVQKLSS 
LVLPAEVIIAQSSIPGEGL-GIFSKTWIKAGTEMGPFTGRVIAPEHVDICKNNNL--MWE 
VFNEDGTVRYFIDASQEDHRSWMTYIKCARNEQEQNLEVVQIGTSIFYKAIEMIPPDQEL 
LVWYGNSHNTFLGIPGVPGLEEDQKKN----------------------------KHEDF 
HPADSAAGPAGRMR------------------CVICHRGFNSRSNLRSHMRIHTLDKPFV 
CRFCNRRFSQSSTLRNHVRLHTGERPYKCQVCQSAYSQLAGLRAHQKSARHRPPSTALQA 
HSPALPAPHAHAPALAAAAA-----AAAAAAAHHLPAMVL-------------------- 
------------ 
>PRDM12_Mus_musculus 672 bp 
---------------------------------------------MMGSVLPAEALVLKT 
GLKAPGLALAEV-ITSDIL------HSFLYGRWRNVLGEQLLEDKSH------------- 
------------------------------------------------------------ 
-------------------------HASPKTAFTA---EVLAQSFS-------------- 
----------------------------------------------------GEVQKLSS 
LVLPVEVIIAQSSIPGEGL-GIFSKTWIKAGTEMGPFTGRVIAPEHVDICKNNNL--MWE 
VFNEDGTVRYFIDASQEDHRSWMTYIKCARNEQEQNLEVVQIGTSIFYKAIEMIPPDQEL 
LVWYGNSHNTFLGIPGVPGLEEEQKKN----------------------------KHEDF 
HPADSATGTAGRMR------------------CVICHRGFNSRSNLRSHMRIHTLDKPFV 
CRFCNRRFSQSSTLRNHVRLHTGERPYKCQVCQSAYSQLAGLRAHQKSARHRPPSTALQA 
HSPALPAPH-------AHAPALAAAAAAAAAAHHLPAMVL-------------------- 
------------ 
>PRDM12_Xenopus_tropicalis 672 bp 
---------------------------------------------MMGSVLPAEALVLKG 
GLKQPGLSLAEL--------ITSDIHSFLYGRWRNVLGEQLFEEKNN------------- 
------------------------------------------------------------ 
-------------------------HSSPKTAFTA---EVLAQSFS-------------- 
----------------------------------------------------GEVQKLSS 
LVLPSEVIIAQSSIPGEGL-GIFSKTWIKAGTEMGPFTGRVISPEHVDLCKNNNL--MWE 
VFNEDGTVRYFIDASQEDHRSWMTYIKCARNEQEQNLEVVQIGNSTFYKATETIPPDQEL 
LVWYGNFPNTFLGIPGVPGMEEEQKKS----------------------------KHEEF 
GSVDVVPTMTGRMR------------------CVICHRGFNSRSNLRSHMRIHTLDKPFV 
CRFCNRRFSQSSTLRNHVRLHTGERPYKCQVCQSAYSQLAGLRAHQKSARHRPPNNSLQA 
HSPTLPVPH------------------PATLAHHIPTMVL-------------------- 
------------ 
>PRDM12_Gallus_gallus 672 bp 
---------------------------------------------MMGSVLPAEALVLKP 
GLKPQGLSLAEV-ITSDIL------HSFLYGRWRNVLGEQLFEEKSS------------- 
------------------------------------------------------------ 
----------------------------PKTAFTA---EVLAQSFS-------------- 
----------------------------------------------------GEVQKLSS 
LVLPSEVIIAQSSIPGEGL-GIFSKTWIKAGTEMGPFTGRVISPEHVDLCKNNNL--MWE 
VFNEDGTVRYFIDASQEDHRSWMTYIKCARNEQEQNLEVVQIGNSIFYKAIEMIPPDQEL 
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LVWYGNSHNTFLGIPGVPGLEEEQKKN----------------------------KHEDF 
HAVETGASTTGRMR------------------CVICHRGFNSRSNLRSHMRIHTLDKPFV 
CRFCNRRFSQSSTLRNHVRLHTGERPYKCQVCQSAYSQLAGLRAHQKSARHRPPNASLQA 
HSPALPVPH------------------PASLAHHIPTMVL-------------------- 
------------ 
>PRDM12_Chrysemys_picta_bellii 672 bp 
---------------------------------------------MMGSVLPAEALVLKT 
GLKQQGLSLAEV-ITSDIL------HSFLYGRWRNVLGEQLFEEKNS------------- 
------------------------------------------------------------ 
-------------------------HSNPKTAFTA---EVLAQSFS-------------- 
----------------------------------------------------GEVQKLSS 
LVLPSEVIIAQSSIPGEGL-GIFSKTWIKAGTEMGPFTGRVISPEHVDLCKNNNL--MWE 
VFNEDGTVRYFIDASQEDHRSWMTYIKCARNEQEQNLEVIQIGNSIFYKAIEMIPPDQEL 
LVWYGNSHNTFLGIPGVPGLEEEQKKN----------------------------KHEDF 
HTVETGASTAGRMR------------------CVICHRGFNSRSNLRSHMRIHTLDKPFV 
CRFCNRRFSQSSTLRNHVRLHTGERPYKCQVCQSAYSQLAGLRAHQKSARHRPPNASLQS 
HSPALPGPH------------------PASLAHHIPTMVL-------------------- 
------------ 
 
S2.7) ERR EXPANDED (CHAPTER 4) 
 
>USP_Drosophila 457 bp 
DQDASFRLSHIKEEVKPDISQLNDSNNSSFSPKESPVPFMQAMSMVHVLP--GSNSASSN 
NNSADAQMAQAPN----------SAGGSAAAAV-------QQQYPPNHPLSGS-----KH 
LCSICGDRASGKHYGVYSCEGCKGFFKRTVRKDLTYACRENRNCIIDKRQRNRCQYCRYQ 
KCLTCGMKREAVQEERQRGARNAAGRLSASGGGSSGPGSVGGSSSQGGSIERIIEAEQRA 
EQDRALTLPYSTVQPDYKGAVSALCQVVNKQLFQMVEYARMMPHFAQVPLDDQVILLKAA 
WIELLIANVAWCSIVLDGGLFLNQSFSYHRNSAIKAGVSAIFDILSELSVKMKRLNLDRR 
ELSCLKAIILYNPDIRGIKSRAEIEMCREKVYACLDEHCRLEHPGDDGRFAQLLLRLPAL 
RSISLKCQDHLFLFRITSDRPLEELFLEQLEAPPPPG 
>RXR_Ciona 457 bp 
SSQSSAPAMFTQSNQRVLQPPALSIMGFRGMPPMPHHPQFVMNSQGGQLPPGTSNPAMAS 
RFSARLPVGGIN-GSISPQQIPDAGGNPMSFGNITVKQEMYPQLSSTENMGTNSVSSSKH 
ICAVCGDRASGKHYGVYSCEGCKGFFKRTVRKYLTYTCRDDKDCIIDKRQRNRCQYCRYQ 
KCITMGMKKEAVQEER---QKN--REQDECHGDGG--------HDDMP-VDKILQAELAS 
DPEELINMQEPID--------TSVCKAADHQLFTLVEWAKRVPMFGTLPLDDQVTLLRAG 
WNELLIASFSHRSIEIPDGIILASGLRVYRQSAHSAGVGAIFDVLTELIAKMRDMSMDRT 
ELGCLRAIVLFNPDAKDLTDPAYIETLREKVYASLEVYCKSKYPDQAGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGNTPIDQFLMDKLAPHDTEA 
>USP_Apis 457 bp 
MSVTAIIQGTQAQHWSRGNTWLSLDNSNMSMSSGPQSPASLINPGNFSPS--GPNSPGSF 
TAGCSNLLSTSPSGQNKA----------------------VAPYPPNHPLSGS-----KH 
LCSICGDRASGKHYGVYSCEGCKGFFKRTVRKDLSYACREEKSCIIDKRQRNRCQYCRYQ 
KCLAMGMKREAVQEERQR-TKE--RDQSEVESTSS-------LHSDMP-----IERILEA 
E-KRVECMEQQGNYENAV---SHICNATNKQLFQLVAWAKHIPHFTSLPLEDQVLLLRAG 
WNELLIASFSHRSIDVKDGIVLATGITVHRNSAQQAGVGTIFDVLSELVSKMREMKMDRT 
ELGCLRSIILFNPEVRGLKSIQEVTLLREKIYGALEGYCRVAWPDDAGRFAKLLLRLPAI 
RSIGLKCLEYLFFFKMIGDVPIDDFLVEMLESRSDP- 
>RXR_Strongylocentrotus 457 bp 
DNMPDLDAMKSLGMQLPTSTMGSPSMVNQGLGSTLSSPDRVDRVWDRHSPTLSSQGSMED 
IKPITSQPGSLPLSQSQVSSMT-GMHSPLNINVQFPRDILNPFSQPAQSSISPMPGTSKS 
ICAVCGDRASGKHYGVYSCEGCKGFFKRTVRKDLTYTCRDDRNCMVDKRQRNRCQYCRYQ 
KCLGMGMRREAVQEERLRAGKHVYKRTVR-KDLTYSAVQEERQRKDKPPVEKILDAELAV 
EPGPYVDT-----PRDPV---TNICQAADKQLFTLVEWAKRIPHFTELPLDDQVTLLRAG 
WNELLIAAFSHRSIQVKDGILLATGLHVHRNSAHSAGVGTIFDVLTELVAKMREMKMDKT 
ELGCLRAIVLFNPDAKNLTSVQKVEELREKVYASLEEYCRNQYTDEPGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGDTPIDTFLMEMLEAPNNS- 
>RXR_Mizuhopecten 457 bp 
PITDSLDSSVSSASGCISSGSGGMMSSNLSMNSSVNSPPDIKPDLSQ-----NMASPPGS 
YFSYAGMQSIPSSSQPSPPLMHSPGMHSPSSSVTSPSMMSGSVSSPPNPHMPHLSS--KH 
ICAICGDRASGKHYGVYSCEGCKGFFKRTVRKDLTYACRDDRNCVIDKRQRNRCQYCRYM 
KCLAMGMKREEACLAAVQEERQRVKEKGEESTSSANSDM---------PVEKVLDAELSV 
DPDTYIDQKDPV---------TNICQAADKQLFTLVAWARRIPHFTELPLEDQVILLRAG 
WNELLIAAFSHRSIVVKDGILLATGLHVHRSSAHQAGVGTIFDVLTELVAKMREMKMDKT 
ELGCLRAIVLFNPDAKGLSAIQEVEALREKVYASLEEYSKTRYPDEPGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGDTPIDTFLMEMLESPSLGT 
>RXR_Crassostrea 457 bp 
----------MSTTANMGMGMSPSMGISSMAQMSPPDI--------------KPDINSLV 
SQSFPYGIQHPMSQSQAS-----PGSQPMMSPGLHSPSSSGSPGSASSPPGSNMPHSNKH 
ICAICGDRASGKHYGVYSCEGCKGFFKRTVRKDLTYACRDDRNCIIDKRQRNRCQYCRYM 
KCLNMGMKREDVKTDAGRQGSSEERQRVK-EKGEGEVESTSTANSDMP-VEKILEAELAV 
EPDTYID-----A---QKDTVTNICQAADKQLFTLVEWAKRIPHFTELPLEDQVILLRAG 
WNELLIAGFSHRSIVVKDGILLATGLHVHRSSAHQAGVGTIFDVLTELVAKMREMKMDKT 
ELGCLRAIVLFNPDAKGVSAVSEVEQLREKVYASLEEYCKMHYPDEPGRFAKLLLRLPAL 
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RSIGLKCLEHLFFFKLIGDTPIDTFLLEMLESPSPSS 
>RXR_Branchiostoma 457 bp 
YSAPPHIPSMTSSGPHITSPPPTLSSGQPPLTSNP---STMTSPHLVQTP--SVLTSSHP 
LHLHGFGMPGVNQVSSSM-----QEDVKPGRGPFTYDLGHQSPRPSQTPMGLS-----KH 
ICQICGDRASGKHYGVYSCEGCKGFFKRTVRKDLTYACRDNRDCVIDKRQRNRCQYCRYQ 
KCLAMGMKREAVQEERQRSGKD-----GEVVSTTN-------PNEDMP-VEKIQEAEMAV 
EPGNLVE-----QPNDPV---TNICQAADKQLVTLVEWAKRIPHFSDLPIDDQVILLRAG 
WNELLIAAFSHRSIDVKDGILLASGLHVHRSSAHQAGVGTIFDVLTELVAKMRDMKMDKT 
ELGCLRAIVLFNPDAKGLTDPSLVESLREKVYASLEEYCKQQYPEQPGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGDTPIDTFLMEMLEAP---- 
>RXRG_Xenopus 457 bp 
LLLFLLPQRGPREGVQLPLCSTLRSLAVCRMHLTETAPSMATYSSTHNAPTSAAMNSLDV 
HTGYGNSMNGPRSSLCSPPPYRVPGHESPPFNLMNNISCSSNLGSPCMNNYSCPGALTKH 
ICAICGDRSSGKHYGVYSCEGCKGFFKRTIRKDLVYTCRDTKDCLIDKRQRNRCQYCRYQ 
KCLAMGMKREAVQEERQR-SRE--KSDTEAESTSS-------TSEEMP-VERILEAELAV 
EPEAF---GDAGLPNSTNDPVTNICHAADKQLFTLVEWAKRIPHFSDLPLEDQVILLRAG 
WNELLIASFSHRSVSVQDGILLATGLHVHRSSAHNAGVGSIFDVLTELVSKMKDMEMDKS 
ELGCLRAIVLFNPDAKGLSNAAEVEALREKVYATLESYTKQKYPEQPGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGDTPIDTFLMEMLETPHQIS 
>RXRG_Homo 457 bp 
GNYSHFMKFPAGYGGSPGHTGSTSMSPSAALSTKPMDSHPSYTDTPVSAPVGPLNALGSP 
YRVITSAMGPPSGALAAPPGINLSSQLNVVNSVSSSEDIKNMNYPSTSPGSLV-----KH 
ICAICGDRSSGKHYGVYSCEGCKGFFKRTIRKDLIYTCRDNKDCLIDKRQRNRCQYCRYQ 
KCLVMGMKREAVQEERQR-SRE--RAESEAECATS-------GHEDMP-VERILEAELAV 
EPESYGDMNMENSTNDPV---TNICHAADKQLFTLVEWAKRIPHFSDLTLEDQVILLRAG 
WNELLIASFSHRSVSVQDGILLATGLHVHRSSAHSAGVGSIFDVLTELVSKMKDMQMDKS 
ELGCLRAIVLFNPDAKGLSNPSEVETLREKVYATLEAYTKQKYPEQPGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGDTPIDTFLMEMLETPLQIT 
>RXRG_Gallus 457 bp 
IKFPAGFGNSPVHASSTSVSPSSSLSVGSTVDGHNYLEAPTNASRALPSPGSPVNALGSP 
YRVIASSIGSHPVALSSSPGMNFSPQPNVLNNVSSSEDIKNMNYPSTSPGSLA-----KH 
ICAICGDRSSGKHYGVYSCEGCKGFFKRTIRKDLIYTCRDNKDCLIDKRQRNRCQYCRYQ 
KCLAMGMKREAVQEER-QGSRE--RSENEAESTSG-------GSEDMP-VERILEAELAV 
EPEAYSDVNTESSTNDPV---TNICHAADKQLFTLVEWAKRIPHFSDLTLEDQVILLRAG 
WNELLIASFSHRSVSVQDGILLATGLHVHRSSAHSAGVGSIFDVLTELVSKMKDMQMDKS 
ELGCLRAIVLFNPDAKGLSSPSEVESLREKVYATLEAYTKQKYPEQPGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGDTPIDTFLMEMLETPLQVT 
>RXRB_Homo 457 bp 
GVRKEMHCGVASRWRRRRPWLDPAAAAAAAVAGEQQTPMGDSGRDSRSSPGVPPSPPGPP 
LPPSAPSLGGSGAPPPPPSPFPVPPAPPGFSGPVSSPQINSGPPEDVKPPVLGGLHCPKR 
LCAICGDRSSGKHYGVYSCEGCKGFFKRTIRKDLTYSCRDNKDCTVDKRQRNRCQYCRYQ 
KCLATGMKREAVQEERQR-GKD---KDGDGEGAGG-------APEEMP-VDRILEAELAV 
EKQGVEGGGSGSSPNDPV---TNICQAADKQLFTLVEWAKRIPHFSSLPLDDQVILLRAG 
WNELLIASFSHRSIDVRDGILLATGLHVHRNSAHSAGVGAIFDVLTELVSKMRDMRMDKT 
ELGCLRAIILFNPDAKGLSNPSEVEVLREKVYASLETYCKQKYPEQQGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGDTPIDTFLMEMLEAPHQLA 
>RXRB_Xenopus 457 bp 
--MGDSRVCQSPDTSSLSPPLGRSYSDTPPPPSAPLHP-SMVGSAMTSSVNSPLGSIGSP 
FQVINCSVGSPGIPGTPSIGYGPINSTVNLSGLHPVSSSESMSSHPNGGAVSG-----KR 
LCAICGDRSSGKHYGVYSCEGCKGFFKRTIRKDLTYTCRDNKDCIVDKRQRNRCQYCRYQ 
KCLATGMKREAVQEERQRG--K--ERDGEAEFSGA-------INEEMP-VEKILEAELAV 
E-QKSDQLEGGGSPSDPV---TNICQAADKQLFTLVEWAKRIPHFSELPLDDQVILLRAG 
WNELLIASFSHRSISVKDGILLATGLHVHRNSAHSAGVGAIFDVLTELVSKMRDMRMDKT 
ELGCLRAIILFNPDAKGLSNPGDVEVLREKVYASLESYCKQKYPDQQGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGDTPIDTFLMEMLEAPHQLS 
>RXRG_Callorhinchus 457 bp 
MDDFWALRPTYDSAIQINSTSMNSPPPHSTLNSMVGHPSLTSSMGSL---NSAMNGLGSP 
YSVITSSIGSPSVSVPSTPGIGFALNSPQMNALNNVSSTEGLGNMNSYNQCSSLA---KH 
ICAICGDRSSGKHYGVYSCEGCKGFFKRTVRKDLTYTCRDSKDCTIDKRQRNRCQYCRYQ 
KCLASGMKREAVQEERQR-GKE--RLDNEVESTSS-------VNDDMP-VEKILDAELAV 
EPEAYVEASLGNSSNDPV---TNICQAADKQLFTLVEWAKRIPHFSDLPLDDQVILLRAG 
WNELLIASFSHRSISVKDGILLATGLHVHRSSAHSAGVGSIFDVLTELVSKMKDMQMDKT 
ELGCLRAIVLFNPDAKGLTNPGEVESLREKVYASLEAYTKHKYPEQPGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGDTPIDTFLMEMLEAPHQMT 
>RXRA_Callorhinchus 457 bp 
-------MQIEAAAHGYYSSPPLNYPVNYVVPIGMNAPSPSLGSPTQHSP---VNGMTSP 
FSVISSSMGSHSMSVTSTSSMGYPQMNSPMNSVSSTEDVKKVPQHSVGSPISL-----KH 
ICAICGDRSSGKHYGVYSCEGCKGFFKRTVRKDLTYTCRDNKDCMIDKRQRNRCQYCRYQ 
KCLAMGMKREAVQEERLR-GKE--RSDSEVESTST-------ANEDMP-VEKILEAELAV 
EPEMYIDNLSSNSPNDPV---TNICQAADKQLFTLVEWAKRIPHFSELPLDDQVILLRAG 
WNELLIASFSHRSIAVKDGILLATGLHVHRSSAHSAGVGAIFDVLTELVSKMRDMQMDKT 
ELGCLRAIVLFNPDAKGLSRPGEVEGLREKVYASLEAHCKHKYPDQPGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGDTPIDTFLMEMLEAPHQMT 
>RXRA_Xenopus 457 bp 
KHFLPLGGHTCAETIRCMTSCTMGYDFSTQVNASLNSSHPSLGNSGINSLGSPTQLHSPL 
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NGMGPFSVISPPLGPSMPPSTPGPQIHSPMNSVSSTEDIKKVPAHPSGPMASF-----KH 
ICAICGDRSSGKHYGVYSCEGCKGFFKRTVRKDLTYTCRDSKDCMIDKRQRNRCQYCRYQ 
KCLAMGMKREAVQEERQR-GKE--RNENEVESSSS-------ANEDMP-VEKILDAEHAV 
EPETYIENLAPNSPSDPV---TNICQAADKQLFTLVEWAKRIPHFSELPLDDQVILLRAG 
WNELLIASFSHRSIAVKDGILLATGLHVHRNSAHSAGVGAIFDVLTELVSKMRDMQMDKT 
ELGCLRAIVLFNPDSKGLSNPSEVEALREKVYASLEAYCKQKYPEQPGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGDTPIDTFLMEMLEAPHQMT 
>RXRA_Homo 457 bp 
-MDTKHFLPLDFSTQVNSSLTSPTGRGSMAAPSHPSLGPGIGSPGQLHSPSSPINGMGPP 
FSVISSPMGPHSMSVPTTPTLGFPQLSSPMNPVSSSEDIKKVPAHPSGNMASF-----KH 
ICAICGDRSSGKHYGVYSCEGCKGFFKRTVRKDLTYTCRDNKDCLIDKRQRNRCQYCRYQ 
KCLAMGMKREAVQEERQR-GKD--RNENEVESTSS-------ANEDMP-VERILEAELAV 
EPETYVENLNPSSPNDPV---TNICQAADKQLFTLVEWAKRIPHFSELPLDDQVILLRAG 
WNELLIASFSHRSIAVKDGILLATGLHVHRNSAHSAGVGAIFDVLTELVSKMRDMQMDKT 
ELGCLRAIVLFNPDSKGLSNPAEVEALREKVYASLEAYCKHKYPEQPGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGDTPIDTFLMEMLEAPHQMT 
>RXRA_Gallus 457 bp 
HFLPLDFSNQVNSTSLNSPTSRGPMATPSLHPSGPGIGSSLGSPGQLHSPS-PINGMGPP 
FSVISSPMGPHSMSVPSTPSLGFPQLNSPMNPVSSSEDIKKVPAHPSGTMASF-----KH 
ICAICGDRSSGKHYGVYSCEGCKGFFKRTVRKDLTYTCRDNKDCLIDKRQRNRCQYCRYQ 
KCLAMGMKREAVQEERQR-GKD--RNENEVESTSS-------ANEDMP-VEKILEAELAV 
EPETYIENLTPSSPNDPV---TNICQAADKQLFTLVEWAKRIPHFSELPLDDQVILLRAG 
WNELLIASFSHRSIAVKDGILLATGLHVHRNSAHSAGVGAIFDVLTELVSKMRDMQMDKT 
ELGCLRAIVLFNPDSKGLSNPAEVEALREKVYASLEAYCKHKYPDQPGRFAKLLLRLPAL 
RSIGLKCLEHLFFFKLIGDTPIDTFLMEMLEAPHQMT 
>ER_like_Branchiostoma 457 bp 
---MENQPNTVTNPMTTQGLQPLAYQQGYIVQQQPSQPPVISNNFPVQSQGNNSGSTALI 
SPQYPFQVVRPYYSPHRPQAAMPVYEESPQKGTGTEESAPAANVGTASPGSGH-----KP 
PCAVCHCPSTGLHYGVYACEGCKSFFHRAHKRAHPYVCPANNNCVIDRRLKKNCPACRLK 
KCLAMGMSFEAVP---NRAKKPKTKRSPKRAKTSHDPPAEETPPEQQLPTVPLISHLVNI 
EPNPILTGYNPQCTPTEGYLMALVTDLANREIEGLVDWAARLPGYGMLPMDDQVNLIRTV 
WLDLLMLGLVWRSMEHRGELVFAPDLLMDRSLCRLSGMEYICTPMLEFARQFADLQVPQE 
VYVCLKALTLYTTAVSRLQDYRQVQRLQHEINEALAEACSSTFGFSPGNIARLMMIVSQV 
RQLSSLGVDHLNRLRGAETVSVEGLLREIVDEPPRIT 
>ER_Octopus 457 bp 
TAADDIKMLSPDRCAHIHGSTGHAATAASSSSGSATTSSSTTTSSSTSSSSSSSSSSSSS 
SSSSANPQTPTSTTLEMADMQTAGESGGVQLATTVAGDTAYDSVVAGSSTGNT-----TR 
LCQVCDDNASGFHYGVWSCEGCKAFFKRSIQGPVDYVCPATNSCTIDKHRRKSCQACRLR 
KCYEVGMNKGSQRKERKNSSNQKVKRSSADFSDSTVNSTSGNQPAKSQKSSSLVEELSKN 
D-FAVPEKLNPSIPLTKNYILQLLIQVADKDLVQLINWAKHIPGYADLSLSDQVHLIECC 
WMELVLLNCAYRSMEYEGKLAFASNLILEKHHWEILGMTQILEQVAAVSEQLLQFGINRE 
ELLLLEATILVNAEVRRLAGFSKIDDIRQIILNALIDTAQKYHPDNPRHVPSALLLLSHV 
RQASDRSIIYLQKQKDEGHVTFCELITEMLEAQNSSN 
>ER_Mizuhopecten 457 bp 
IEKVEKLDNVDKKDRKPSPEPLPPAAEKREVLTVPTLENNLVASSLMKVPVESLGLSDSN 
LHSYHFNINPYSTGYPTPPAEKDTGVGGMMSPGNYLSVSHSSTTSDMRDHEGSPLLDANK 
LCQVCNDNASGFHYGVWSCEGCKAFFKRSIQGPVDYVCPATNTCTIDKHRRKSCQACRLR 
KCYEVGMNKGSQRKDRCLGGKQTKRSRADSMDNTVNSTSGSPNPAKSPQTSTILDVLAKA 
YPESF---HNHSAPPTKVHLLNSLTKLSERELVHLINWAKNVPGYTDLSLSDQVHLIECC 
WMELLLLNCAYRSM-DHGGLAFASDLILERPHWETVGMSEIFEQVAAVSEQMVQCHLHKD 
ELLLLQATVLVNAEVRKLASCSKIYEMRQSILDALVDTAQKYHPDNLRHVPSILLLLTHL 
RQAGERGIAYFQKLKNEETVYFCDLLKEMLDAQDYSE 
>ER_Lottia 457 bp 
------------------------MTLLCYLGN--------------GTP---------- 
----------------------------------------------------------SK 
VCQVCNDNASGFHYGVWSCEGCKAFFKRSIQGPVDYVCPATNNCTIDKHRRKSCQACRLR 
KCYEVGMNKGYQRKERGGGGGKGKRCRADMAVNSTSGSLIPSKCAKRSRAYMILEALQKA 
DPESF---HNHNIPPSRIHLLNTLIKLADRELVYLINWAKHVPGYTDLSLSDQVHLIECC 
WMELLLLNCAFRSMDHE-GLVFAPDFHLDRQLWNLTGMTEILEQVAAVSELMVQYCISKE 
ELLLLQATVLVNAEVRRLASFSRIQDMRQVILDALVETSGRFHADNSRHVPSILLLLTHI 
RQAGERGIAYFQQLKREGCVVFCDLLTEMLEAHNNMG 
>ER_Patella 457 bp 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------QGPVDYVCPATNNCTIDKHRRKSCQACRLR 
KCYEVGMNKGSQRKERKSGGKGK-RCRVDSSETAVNSTSGSLIPSKCARAYAILEALQKA 
DPESY---HNHNLPPSRIHLLNTLIKLADRELVYLINWAKHVPGYTDLSLSDQVHLIECC 
WMELLLLNCAFRSMDHEKRLVFAPDFHLDRQLWNLTGMTEILDQVAAVSELMVQYCISKE 
ELLLLQATVLVNAEVRRLASYSRIQDMRQVILDALVETSARFHADNVRHVPSILLLLTHI 
RQAGERGIAYFQQLKREGCVVFCDLLTEMLEAHNNMS 
>ERb_lamprey 457 bp 
----------------------------------------------------GGRGPGGC 
EPVSGSTCSSPT-AAVSPRSLRE-----------------------------------TH 
YCAVCSDLASGYHYGVWSCEGCKAFFKRSIQGKTNYICPATNQCTIDKNRRKSCQACRLR 
KCHEVGMVRDACRRDRLRGGAARNRSCSEATGRPSPAPAAASPEAPECAVNQMLTSLMEA 
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EPPEVLSLQESKQPFSEASLMNVLTNLADRELVHMIAWAKKIPGFMDISLEDQVQLLESC 
WLEVLMVGLIWRSMTHPGKLVFAADLVLERDGCCVEGIVDIFDLLLRTASQFIELSVTLE 
EFICLKAMVLLNSSLPSAPPPTSISPMLSGMGPAAVAAATAATPSVSAQATATAITTPHP 
ADPCSVSIADVASAQMSPGQAVYSLAGRRIEQGSGSS 
>ERa_lamprey 457 bp 
------------------------------------------------------------ 
----------------------------------------------------------TQ 
LCSVCGDFSSGYHYGVWTCEGCKAFFKRSVQGKNNFVCPATNHCTIDKTRRRRCQACRLR 
KCYEAGMIRDGCH-SRIKSLKQKNSHGIRQTPTGYGFKSDARRGGIRSEGMGIIHILLEA 
EPPKLLCMRSPGEPLTEASMMTLFTDLATKEMVHIVSWAKKIPGFMELDLPVKIQLLENS 
WVEVLITGLIWRSMEQQDTLVFASDLVFTRAGSRMEGTMEIFDQVLAIVTHFRELCLRME 
EYACLKAMVLLNVDWMLTEQPDAIKKIMDTVSNALVSFL-EHSGQQFHRLTRLLMLLSHI 
HQIS--------------------------------- 
>ER_locA_Eptatretus 457 bp 
SDTSTSTSPSAGRGEADGVLRGGGSGPVLPVLSSPQQPLFLSPPTPPWLP--QVSAAPGS 
FQPFYEAHTWLPGQLSPQ-----TLEIAPLYSDLRRRKLENASASSPPLHGDSMTRE-TH 
FCAVCSDLASGYHYGVWSCEGCKAFFKRSIQGKTNYVCPATNQCTIDKNRRKSCQACRLR 
RCHEVGMVRDACQRERRASTKKAEHDHIQKSCQARSGPAKFANATMEPSSEQFLTCLLNA 
EPPKMTCHHDVSRPFTAERLMMLLTNLADRELVHMIGWAKKVPGFVQISLRDQVLLLESS 
WLEVLIMGLIWRSMSQPGKLVFASNLILDRDGECVEGIFEIFDILLNIVQHFRELQVWMD 
EYVCLKAIILLNASLEKEGSRAKVQQLVEATTDTLVKCI-ARRPEQFRRLSHLLTILSHI 
RHISNKGIQHMYSMKCKNLVPFYDLLLEMLDAHTLQE 
>ER2_1_Oryzias 457 bp 
EVDSSRAGSCVLSPNLSSSSPGLSHETSQPICIAPYADSHDFTSLPFYNPASPSMSECPS 
VHQSSASLFWQSHGHVGPPLHRSDGVLTTSKGVRRRSQESEEAVVSSGGKSE------LH 
YCAVCHDYASGYHYGVWSCEGCKAFFKRSIQGHTDYICPATNQCTIDKNRRKSCQACRLR 
KCYEVGMTKCGVRKERRRAGRLTSQGRMNVSSGPKSSGNEQSSLHLTP--EQLIARMMEA 
EPPDIYLMKDTKKPLTEAVVMMSLTNLADKELVHMITWAKKIPGFVELSLLDQVHLLECC 
WLEVLMMGLMWRSVGHPGKLIFSPDLSLSREGSCVQGFVEIFDMLIAATSRVRELNLQRE 
EYVCLKAMILLNSNMGELHSRSKLLCLLDAVTDALVWAI-GKSRQQYTRLAHLLMLLSHI 
RHVSNKGMDHLHCMKMKNMVPLYDLLLEMLDAHIMHS 
>ER2a_Danio 457 bp 
MSEYPEGDSPLLQLQEVDSGRVGGHILSPIFNSSPSLPYTDLGHDFSYSPSTSPLSDCSS 
VRQSSPTLFWPPHSHVSSLTLQQSGTWTEHTPHDHVEEENDTEETSVSLRGKA-----MH 
YCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYICPATNQCTIDKNRRKSCQACRLR 
KCYEVGMMKCGLRRDRQRGAQQKRLVRFSRMTGPRSQEIKSIPRPLSGSPEELISRIMEA 
EPPEIYLMKDMKKPFTEANVMMSLTNLADKELVHMISWAKKIPGFVELSLFDQVHLLECC 
WLEVLMLGLMWRSVNHPGKLIFSPDLCLSRDSSCVQGLVEIFDMLLAATSRFRELKLQRE 
EYVCLKAMILLNSNMEDLQSRSKLLCLLDSVTDALVWAI-SKTQQRSTRLAHLLMLLSHI 
RHVSNKGMDHLHCMKMKKMVPLYDLLLEMLDAHIMHS 
>ER2_2_Oryzias 457 bp 
HDYGNGPGPLTFYSPSVLGYSRPPLTDSPSSLCPPLSPSAFWPSHSHNVP--SLTLHCTQ 
PIVYEPTPHAAWL-----PKVHNINPNSCNKLLGRKSD--IGVEDMKPPSCSPGKADM-H 
FCAVCHDYASGYHYGVWSCEGCKAFFKRSIQGHNDYICPATNQCTIDKNRRKGCQACRLR 
KCYEVGMMKCGVRRERRRRGLQREAAGRGVRMGPRGPPLPQSNHTHRPSPEEFISRIMEA 
EPPEIYLMEDLKKLFTEASMMMSLTNLADKELVLMISWAKKIPGLIELSLAVQIHLLKCC 
WLEILMLGLMWRSVDHPGKLIFSPDFKLDREGQCVEGIMEIFDMLLAATSRFRELKLQRE 
EYVCLKAMILLNSNLEELESRNKLLRLLDSVIDALVWAI-SKLQQQTLRLGHLTMLLSHI 
RHVSNKGMDHLSTMKRKNVVLLYDLLLEMLDANTPSS 
>ER2b_Danio 457 bp 
PGPAPVLDSSKADRGASPALLPRLYASPLGMDNTVCIPSPYVEACQDYSP--PHGGEFNH 
GALTYSPVSSAVLGFHRPPLSPTPPPLAYSETRSHSAWEESSVLSHTKLLGQQGDNGLTH 
FCAVCHDYASGYHYGVWSCEGCKAFFKRSIQGHNDYICPATNQCTIDKSRRKSCQACRLR 
KCYEVGMMKCGVRRERYRGARH--RRNPQIRDSSGSPSQHLFPSGGRASPEQLVSCILEA 
EPPQIYL-REPVKPYTEASMMMSLTSLADKELVLMISWAKKIPGFVELTLSDQVHLLECC 
WLDILMLGLMWRSVDHPGKLIFTPDLKLNREGNCVEGIMEIFDMLLATTSRFRELKLQRE 
EYVCLKAMILLNSNNEDVESRGKVLNLLDSVTDALVWII-SRTQQQSIRLAHLLMLLSHI 
RHLSNKGIEHLSNMKRKNVVLLYDLLLEMLDANTSQS 
>ER2_Lepisosteus 457 bp 
LLQLEELGCSKATARTCSPGIMTPAHYSSALPAAVERHSHDYTAVAFYSPNGESPTVRQS 
LSPSFWPAPSHVSSLAIHSEPPRSPWSEPQPREPVMVENSCEDIVNPSGGCPTMD---TH 
YCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYICPATNQCTIDRNRRKSCQACRLR 
KCYEVGMMKCGTRRERRRGGRA--RRRSE---GSF-PQIREIHSFSLS-PEQLMSSIAEA 
EPPDVYLMDYPKKPFTEATMMMSLTNLADKELVHMITWAKKIPGFMEFSLYDQVRLLECC 
WLEVLMIGLMWRSVDHPGKLIFSRDLILNRDGNCVEGIVEIFDMLLAATSRFRELKLQRE 
EYLCLKAMILLNSNMEELESRAKVLQLLDSLTDTLVWVIAKKGQQS-TRLANLLMLLSHI 
RHFSNKGMEHLYSMKRKNVVPLYDLLLEMLDAHIVRS 
>ER2_Xenopus 457 bp 
YSQLQPMQHILHGKADIKSSPSAINSSVPYSGTPMDQSRHDYPSITFCSP--NYNVPGSD 
SESSLRQTVSPGLLWTSPDHMSPLLYTEAPTSPWFEAKSESLKRKSMGSECANGSNPGTH 
FCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYICPATNQCTIDKNRRKSCQACRLR 
KCFEVGMMKCGTRRER-CGYRIRHRRHSDHCLAKNKKLTDNIQRVKEIGPEQFVLIISDA 
EPPNVMLMNRLCKPFTEASMMMSLTKLADKELVHMIGWAKKIPGFVELSLYDQVRLLESC 
WLEILMMGLMWRSIDHPGKLLFAPDLTLDRDGKCVEGILEIFDMLLATTSRLRELKLQHR 
EFLCLKVMILLNSHVFPLTSSEEESESSRKLHHPLNTVTALVWSGIPTRLANLLMLLSHV 
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RHASNKGMEHLLSMKCKNVVPVYDLLLEMLNAHTLRD 
>ER2_Homo 457 bp 
PSSLNSPSSYNCSQSILPLEHGSIYIPSSYVDSHHEYPFYSPAVMNYSIPSNVTNLEGGP 
GRQTSPNVLWPTPGHLSPRQLSHWCEARSLEHTLPVNRETCASPVTGPGSKRD-----AH 
FCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYICPATNQCTIDKNRRKSCQACRLR 
KCYEVGMVKCGSRRER-CGYRLRRQRSADHCAGKAKRSGGHAPRVRELSPEQLVLTLLEA 
EPPHVLI-SRPSAPFTEASMMMSLTKLADKELVHMISWAKKIPGFVELSLFDQVRLLESC 
WMEVLMMGLMWRSIDHPGKLIFAPDLVLDRDGKCVEGILEIFDMLLATTSRFRELKLQHK 
EYLCVKAMILLNSSMQDADSSRKLAHLLNAVTDALVWVI-AKSQQQSMRLANLLMLLSHV 
RHASNKGMEHLLNMKCKNVVPVYDLLLEMLNAHVLRG 
>ER2_Anolis 457 bp 
SHLLPSLQDHGCSKTEVKSSLSELGSPAIPFSCSPSALSYMENRHDYNIPGNFSDSESTA 
LRQTSPSMLWSGPGHISPLTLHCCEARPMDHVLPMHREVLTSPTTNSPSSKRD-----AH 
FCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYICPATNQCTIDKNRRKSCQACRLR 
KCYEVGMMKCGSRRERC--GYRIIRRHRNSEDSLHVSKVKKTNETIIQTPEQFVSILLEA 
EPPNVLV-SRPNKPFTEASMMMSLTKLADKELVHMIGWAKKIPGFIELSLYDQVRLLESC 
WLEVLMVGLMWRSIDHPGKLIFAPDLVLDRDGKCVEGILEIFDMLLATTSRLRELKLQHK 
EYLCVKAMILLNSSMEEPESHRKLNHLLNSVTDALVWVI-AKSPQQTTRLANLLMLLSHV 
RHASNKGMEHLLSMKCKNVVPVYDLLLEMLNAHTVRN 
>ER2_Chrysemys 457 bp 
LLPIQDIGRSKIEIKSSPSGIGSPVYSCSQSPLMQQSPHEYSAMAF-YSPNIFSDSESAS 
VRQTSPNVLWSAPGHISPSLLYAEQPKSPWCDARPVDHALKSKGSDCTSPAVNGSKRDAH 
FCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYICPATNQCTIDKNRRKSCQACRLR 
KCCEVGMMKCGSRRER--CGYRRRHRNAETGKAKKNSENTTRVKEILLSPEQFVLTLLEA 
EPNVLLV-SRPSKPFTEVSMMMSLTKLADKELVHMIGWAKKIPGFIELSLYDQVRLLESC 
WMEVLMVGLMWRSIDYPGKLIFAPDLVLDRDGKCVEGILEIFDMLLATTSRFRELKLQHK 
EYLCVKAMILLNSNMAAAEESESNRHLLNAVTDALVWVI-AKSQQQTTRLANLLMLLSHV 
RHASNKGMEHLLSMKCKNVVPVYDLLLEMLNAHTLRG 
>ER2_Gallus 457 bp 
--------MAFCSPAMLNYNIASNFGDSESASVQTSSPSVLWSAPGHLSP--LTLHCQSS 
LLYAQPKSPWCEVRPLDP-----PVTRETLKRKTNGSDCTSPIASNPGSKRD------AH 
FCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYICPATNQCTIDKNRRKSCQACRLR 
KCYEVGMMKCGSRRER--CGYRILRRHRNGKTKKYNEAATRVKEILLSSPEQFVLTLLEA 
EPPNVLV-SRPSKPFTEASMMMSLTKLADKELVHMIGWAKKIPGFIDLSLYDQVRLLESC 
WMEVLMIGLMWRSIDHPGKLIFAPDLVLDRDGKCVEGILEIFDMLLAMTSRFRELKLQHK 
EYLCVKAMILLNSSMLSPEEPESNRHLLNVVTDALVWVI-AKSQQQTTRLANLLMLLSHV 
RHASNKGMEHLLSMKCKNVVPVYDLLLEMLNAHTLRG 
>ERc_lamprey 457 bp 
-----------------------------------------------------MSAMGLT 
EPRHGSGSLPSSTRPERS----------------------------------------TQ 
FCAVCSDYASGYHYGVWSCEGCKAFFKRSTQGHNDYMCPATNQCTIDRNRR--------- 
----------GVRKDR-KGGVKKRQRPIPGGGGGGQDVSETRPQGERPEADQVISALLEA 
EPPTVLSSYDPDKPVTEASLMAALTSLADRELVHMITWAKKIPGFTAIGLSDQVQLLECC 
WLEILIVGLIWRSIDRPGQLHFAPNLILGREARNVEGMLDMFDMLLVTVSRFRELHLRRE 
EYVCLKAMILLNSGVGEQTNVQLIQQILEKVMDALGSTI-GHIPQHSRRLSQLLLLLSQI 
RHISNKGIEHLNSMKRKNVIPLYDLLLELLDAHSLQN 
>ER_locB_Eptatretus 457 bp 
--MEAKVEPRGDAGQSLRTPTATHHSAGHYGVGDPSVVNYTMPGSVYPQPGTTMEVARTD 
GLSYSPSEDISHFVSPSPPAFNLHYESMGQQIYRTRAPASGDAAHGEPAAGPGERN--AQ 
FCAVCSDYASGYHYGVWSCEGCKAFFKRSTQGHNDYMCPATNQCTIDRNRRKSCQACRLR 
KCYEVGMVK-GIRKDR-K-GYRKHKRMRLIDPVGASPHVGTREEQPECEADQLLALLIEA 
EPPPVYSLCNLNRPASEASLMTALTSLADQELVHMIAWAKKIPGFTAISLHDQVQLLECC 
WLEILMMGLIWRSLDCTRKLYFAPNLILDRDASSVEGVRDNFDLLLTTITRFKELQLCRD 
EYVCLKAIILLNS--DGLESMDTIHKMVEKVLDVLMMTI-GRRAQRSRRLAHLLLLLSHI 
RHISNKGIEHLKSIKHKKVIPLYDLILELLDAHHLQK 
>ER1_Xenopus 457 bp 
AAAAPVYSSASLSYAASSETFGSSSLTGLHTLNVPPSPVVFLQTPQL-SP--FIHHHGQQ 
VPYYESEQGTFAVREAAPPTFYRSSSDNRRQSGRERMTSANDKGPPSMESTKE-----TR 
YCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYMCPATNQCTIDKNRRKSCQACRLR 
KCYEVGMMKGGIRKDR-RGGRMKHKRQKENDVTPSRTTSIWVNPSVKSTAEQLISALMEA 
EPPIVYSEHDSTKPLSEASMMTLLTNLADKELVHMINWAKRVPGFVDLTLHDQVHLLECA 
WLEILMVGLIWRSVEHPGKLSFAPNLLLDRNGRCVEGLVEIFDMLVTTATRFRMMRLRGE 
EFICLKSIILLNSGVESLEDTDLIHIILDKIIDTLVHFM-AKSQQQQRRLAQLLLILSHI 
RHMSNKGMEHLYSMKCKNVVPLYDLLLEMLDAHRMHT 
>ER1_Homo 457 bp 
LLHQIQGNELEPLNRPQLKIPLERPLGEVYLDSKPAVYAAAAANAQVYGQTGLPYGPGSE 
AAAFSNGLGGFPPVSPSPPQLSPPYYLENEPSGYTVREAGDNRRQGGRERLASDKGSMTR 
YCAVCNDYASGYHYGVWSCEGCKAFFKRSIQGNNDYMCPATNQCTIDKNRRKSCQACRLR 
KCYEVGMMKGGIRKDR-RGGRMKHKRQRDGEVGSAWPSPLMIKRSKKNTADQMVSALLDA 
EPPILYSEYDPTRPFSEASMMGLLTNLADRELVHMINWAKRVPGFVDLTLHDQVHLLECA 
WLEILMIGLVWRSMEHPGKLLFAPNLLLDRNGKCVEGMVEIFDMLLATSSRFRMMNLQGE 
EFVCLKSIILLNSGVKSLEEKDHIHRVLDKITDTLIHLM-AKAQQQHQRLAQLLLILSHI 
RHMSNKGMEHLYSMKCKNVVPLYDLLLEMLDAHRLHA 
>ER1_Anolis 457 bp 
QIQGNELEPLNRPQMKIPLERPISEMYVDSSKTVFNYPEGSVYDFSTAAPSLTYAPTTES 
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FGSNLGGFHSLNNVPPSPPQLSPPYYLENEPNSFAMREAAENRRHNGRERMSSEKGSLTR 
YCAVCNDYASGYHYGVWSCEGCKAFFKRSIQGHNDYMCPATNQCTIDKNRRKSCQACRLR 
KCYEVGMMKGGIRKDR-RGGRMKHKRQRENAGALTSPLMIKHSKKNSPTADQMVSALLEA 
EPPVVYSEYDPSRPFNEASVMTLLTNLADRELVHMINWAKRVPGFVDLALHDQVHLLECA 
WLEILMVGLVWRSMEHPGKLLFAPNLLLDRSGKVVEGFVEIFDMLLATSSRFRMMNVRGE 
EFVCLKSIILLNSGIKSVEEKDHIHRVLDKITDTLMHLM-AKSQQQHRRLAQLLLILSHI 
RHMSNKGMEHLYSMKCKNVVPLYDLLLEMLDAHRLHA 
>ER1_Chrysemys 457 bp 
QIQGTELETLSRPQLKIPLDRSLSEMYVESNKTVFNYPEGTTYDFATAAPSLSYAPASES 
FGSSLGGFHSLNNVPPSPPQLSPPYYLENDQSSFGMREAGDNRRQGSRERMSSEKGSLTR 
YCAVCNDYASGYHYGVWSCEGCKAFFKRSIQGHNDYMCPATNQCTIDKNRRKSCQACRLR 
KCYEVGMMKGGIRKDR-RGGRMKHKRQREIAGTSSSPLVIKHSKKNSPTAEQMVSALLEA 
EPPIVYSEYDPNRPFSEASMMTLLTNLADRELVHMINWAKRVPGFVDLTLHDQVHLLECA 
WLEILMIGLVWRSMEHPGKLSFAPNLLLDRNGKCVEGMVEIFDMLLATAARFRVMNLQGE 
EFVCLKSIILLNSGVKSLEEKEHIHRVLDKITDTLIHLM-AKSDQQHRRLAQLLLILSHI 
RHMGNKGMEHLYNMKCKNVVPLYDLLLEMLDAHRLRA 
>ER1_Gallus 457 bp 
QIQGTELETLSRPQLKIPLERSLSDMYVESNKTVFNYPEGATYDFGTTAPTLSYAPTSES 
FGSSLAGFHSLNNVPPSPPQLSPPYYLENEQGSFGMREAADNRRHSIRERMSSEKGSLTR 
YCAVCNDYASGYHYGVWSCEGCKAFFKRSIQGHNDYMCPATNQCTIDKNRRKSCQACRLR 
KCYEVGMMKGGIRKDR-RGGEMQKRQREEGEASSTSPLVVKHNKKNSPTAEQMVSALLEA 
EPPIVYSEYDPNRPFNEASMMTLLTNLADRELVHMINWAKRVPGFVDLTLHDQVHLLECA 
WLEILMIGLVWRSMEHPGKLLFAPNLLLDRNGKCVEGMVEIFDMLLATAARFRMMNLQGE 
EFVCLKSIILLNSGVKSLEERDYIHRVLDKITDTLIHLM-AKSQQQHRRLAQLLLILSHI 
RHMSNKGMEHLYNMKCKNVVPLYDLLLEMLDAHRLHA 
>ER1_Lepisosteus 457 bp 
LAPERALGEMYLEDNRNSTAVNYLDGTYEFTTAPAATPIYNPTTVSYHSA--PVDTHGSA 
SDANLHSLGSVPT---SPPRLSPESDQGSYRLREAATTPLQAVREQLSIVDKGSVGALTR 
YCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYMCPATNQCTIDKNRRKSCQACRLR 
KCYEVGMMKGGVRKDR-R-GRHKVRKGVELEEKDYPPQRRTLLSLEAPSVDQVLHFLMSA 
EPPTLCSKQEHTRPYTEVTMMSLLTNLADKELVHMIAWAKKVPGFLDLSLHDQVQLLESS 
WLEVLMIGLIWRSMESPGKLIFAPDLILDRNGSCVEGMVEIFDMLLATVCRFRTLNLKTE 
EFVCLKAIILLNSGAETLNDTVTIQFILDKITDTLIHFI-AKSPEQSRRQAQLLLLLSHI 
RHMSNKGMEHLYSMKCKNVIPLYDLLLEMLDAHRLRS 
>ER1_Oryzias 457 bp 
LFGPALRSRISPASSELETLSPPRLSPRDPLGDYPEESLEGTYDYAAPNPATSTGYYSAP 
LETNPPSEGSLQSGPTSPPRLSPTTSTPVYRSSHQGASRECSLGELGAGAGAGEMAKDTR 
FCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYMCPATNQCTIDRNRRKSCQACRLR 
KCYEVGMMKGGVRKDRIRILRRKRRTGVGKVVKGQHKTVHYDGRKRSSPPEQVLLLLQGA 
EPPILCSRQKLSRPYTEVTMMTLLTSMADKELVHMIAWAKKLPGFLQLSLHDQVLLLESS 
WLEVLMIGLIWRSIHCPGKLIFAQDLILDRNGDCVEGMTEIFDMLLATASRFRVLKLKPE 
EFVCLKAIILLNSGAEPLHNSAAVQSMLDTITDALIHYIQSGYQEQARRQAQLLLLLSHI 
RHMSNKGMEHLYSMKCKNKVPLYDLLLEMLDAHRLHH 
>ER1_Danio 457 bp 
PKEEHSAGGISSSVNYLDGAYEYPNPTQTFGTSSPAEP----ASVGYYPA--PPDPHEEH 
LQTLGGSSSPLMFAPSSPQLSPYGGHHTTPHQVSYYLDSSVSSQQAAVGLCEESATDRTR 
FCAVCSDYASGYHYGVWSCEGCKAFFKRSIQGHNDYVCPATNQCTIDRNRRKSCQACRLR 
KCYEVGMMKGGIRKDR--GGRSRERRRSSKSSSDQRAGVRTTGPQDKRSPDQVLLLLLGA 
EPPAVCSRQKHSRPYTEITMMSLLTNMADKELVHMIAWAKKVPGFQDLSLHDQVQLLESS 
WLEVLMIGLIWRSIHSPGKLIFAQDLILDRSGECVEGMAEIFDMLLATVARFRSLKLKLE 
EFVCLKAIILINSGAEPLMDNFMVQCMLDNITDALI-YCISKSQLQSRRQAQLLLLLSHI 
RHMSNKGMEHLYRMKCKNRVPLYDLLLEMLDAQRFQS 
>ER_Lingula 457 bp 
IVHLSHTHKSPLTDKFFTPGTMKDVKLESMNKNKRDPSFHCFETDEQGKKHGDTKEQEIC 
VKSEGHQYRTPSSVLDSQATHVTDNGQ-LPCRPADSRDQSTKEESSPPNPVQSASQSGGH 
LCAVCNDVASGFHYGVWSCEGCKAFFKRSIQGHVDYVCPATNTCMIDKQRRKSCQACRLR 
KCNEAGMCKTSIKTRSVNKSKTAVKRKSEGTGNSASQPCVTPTKSIEEQALQLVSKLVEI 
EPPDLAVFSENTTLE---QYLMPAISCVDKELINNINWAKQVPEYCSLTLNDQVHLLECS 
WFETCFFRFTYRCIPFP-GLYIGPNFIIDIQMVNAMGFKGYGAQMMSFVERLRELKVTKE 
EYVLLMALTLFNPKVLGLEEKSKLRQIQEKYMKTLHDYVTYTAPNIPARSAHLLLLLSSL 
GRIAHEGQILVYNIKSSGLFPVCELLSEMLEAQRNTD 
>ER_Capitella 457 bp 
------------------------------------------------------------ 
-------------------------------------------------MVNYFCAVSGQ 
SCQICDDAASGFHYGVWSCEGCKAFFKRSLQGPVDYVCPATQNCTIDRQRRKSCQACRLN 
KCIQMGMSRGNCRRERERPGKARKKKGDDAQTSPPPPPAPQAPPAAASPIHTLVAHLMRV 
DPPVRHANHDHSLPDTNL--TASLFKLADFELMDVITWAKNIPGYSALSLKLRIHLLEAC 
WMEVLIIGLLWRSQNHKDCLMFAPDLEFDRTRIRIAELESISTPILRLSQLFTRLHVTRE 
EMVLLRVLVLINSD-ICGDNDEERSDLQQSVHEAFEYTVIRRQRQPLSRLLNLLSLLPHV 
RMAAMLSLQQISEIKSSLRLPLEDLLNEMMEGSTKAS 
>ER_Branchiostoma 457 bp 
IRRSLLSEPGQKQESDKSPGKSPGGSSAVPFSVPHGQPSQGHQTGTRYHPSSVNMGEKGI 
LHQQNMLQPHPMAHGEGGSRHKGPPQGQTPRMTTPTKAALSVHGMRQNGRIQNMQQHHRA 
VCRVCGDHASGFHYGVWSCEGCKAFFKRSIQGQTDYICPGTNQCTIDRNRRKSCQACRYR 
KCLMVGMTKDGRRSGERRGPRKKRTHNQISTADSCSSVSPLPSSASAFGDSSTGRELRTA 
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SHQRLKAIDALDVKEGEHELIESVSSLVDRELTGIICWGKKIPGYSKLSLNDQVLLMEST 
WLDLLILDLVWCSIRHKGELLLSGGVLVRNTSNRRNNVLEMCDQILSIATKFYEFDLQRR 
EYLCLKAITLVHGSLKGLESDTQVRQLQDDLTDALMDVCSERHALGSRRPAKMLLLLSHL 
RQVSARASSHLGAVRNGLKVPLYDILLDILTDQVSEG 
>ER-like_priapulus 457 bp 
AVTADIQNLYREIEMLNESADYEDISSELSESSSSSSPGVTHVSMSPSPPGGGTASKQLL 
HGKYYAVGGDVQHPSESVQIFVNPPTTTNACVSVLTTPDTVRIGVARAATKKLLPT--VR 
FCQVCNDYASGFHYGAWSCEGCKAFFKRSIQGPTDYVCPATNSCTIDKHRRKSCQACRLQ 
KCLDVGMSRSGARVDRQLVRQRTLKRAAAAADGVVGADEPTAAKIKRECTNPLVQTMLEC 
D-YYIGLGHDHSATLDETTMMATITKIADRELVFTINWVKHVPGYSDLPLNDQVGLLETT 
WFELMTHELCFRSMPLRGDIVFAPDFVLDRSAMKVAGIEAIGGTLLAITRKFAELRLSRE 
ELICLKGLSLVSTCLKSHESGSRVQKIETSLLEALHEAIVINGCRDRFRMARLLLIISDV 
RYVATLGVAHLFQLKTEQTIPM--LLQEMVTAQFIQQ 
>ER_Saccoglossus 457 bp 
LERASIDDDLQPSEWTVTPPPQPSTSAQMPSVAPPPPPTSLPLSEPSYQPLSSTINSDTQ 
MKNISTLFISDVRKPQMPCASKQSLPQGDRKQLVHMAPLVYTQTISQAVMSKEVHTSRTR 
NCAVCDDLASGYHYGVWSCEGCKAFFKRSIQGSAEYVCPATNECTIDKHRRKSCQACRLR 
KCYTVGMMR-GVRKDRKPGGRSKYKRP--CEDNTYENGI--PNKRKTC--NPILLALVGA 
ENEQVHFTENVDHSEQNF-LMKTLIQLADRQLLQVITWAKQIPGYTTLELDDQVRLLENS 
WLEILLISLCYKSMQYKGEIYFAQGLTIGREEYAASGFSDLCQHIAALANKFFALCITLE 
EFVCLKALVLVNS-AMELQSQDQLAKLQDDLTDALTEAVEFSNPTEARRLPKLLMLLTHL 
RHLSCKGIAQLFEVKNSGNVPLYDLLLEMLDANTLIS 
>ERR_Strongylocentrotus 457 bp 
---------MASSDEGDSSAPPTPN---YAQLSGYSSPHTAVKAEYDGSPGCSSDSVCSP 
EPNGSLLNGIQNALLDEAAKADG-----------------------------------PR 
LCAVCSDLASGYHYGIASCEACKAFFKRTIQGNLNYQCHSTSECEVNKKRRKACPACRFQ 
KCINMGMMIDGE------------------------------------------------ 
------------------------CDSAER-----------VPSMQML-----MILLQDG 
WMEILLWQVIFRSIPCEPDIAFTKGLSMDEEQAARSGLGSLVAKALHLTRKLRDIGIDKE 
EYALLKCIILCNVELSRVEENTHLGELQNNLYDALHHHIMKDYPGDSRRVCHLLSTLPTL 
RQLSSESVDHVSRNSAEKSIPIQQLFREMLESKCD-- 
>ERR-like_Priapulus 457 bp 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
---------VFRAIN----------------------SEDMYPVMLKFLGKFGNRPMSRE 
EFVALKALVLFNCD-ADLQAPEALLKLRGHAIAALQYVCRKQAPADALRASTVLLALPVL 
RHIDVMAKQYWFNVKKEAKLPLNRLFAEMLDNRDQFD 
>ERR_Drosophila 457 bp 
MSDGVSILHIKQEVDTPSASCFSPSSKSTATQSTNGLK---------SSP--SVSPERQL 
CSSTSLSCDLHNVSLSNDDSLKGGGGGGGTS---------GGNATNASAGAGSVRDELRR 
LCLVCGDVASGFHYGVASCEACKAFFKRTIQGNIEYTCPANNECEINKRRRKACQACRFQ 
KCLLMGMLKEGVRLDRVRGGRQKYRRNPV--SNSYTMQLLYQSNTTSLCDVKILEVLNSY 
EPDALSVTPPPQVPNGTCEILSVLSDIYDKELVSVIGWAKQIPGFIDLPLNDQMKLLQVS 
WAEILTLQLTFRSLPFNGKLCFATDVWMDEHLAKECGYTEFYYHCVQIAQRMERISPRRE 
EYYLLKALLLANCD-ILLDDQSSLRAFRDTILNSLNDVVLLRHSSAVSHQQQLLLLLPSL 
RQADDILRRFWRGIARDEVITMKKLFLEMLEPLAR-- 
>ERRGr_Oryzias 457 bp 
---------MELKDFCLAADVS------YHSPQRPSNPFLL------SSPPSSSSSSYG- 
---LLCGGAEPDSLTGCSSSREGASEASGRLLLLQTES--FSAKVDSILRGDYPMGPVKR 
LCLVCGDFASGYHYGVASCEACKAFFKRTIQGNIEYSCPVMNDCEITKRRRKACQACRFQ 
KCLQAGMMREGVRLDRVRGGRQKYKRRVECGRGGYHASL---------SRNKVVSHLLLT 
EPVPLAANQDDSTNDSSLRTLLTLCDLLNRELLLLIGWAKQIPGFSGLSLVDQMSLLQSG 
WMEALLVGVAWRSQGASRELVFASNLQLDEAECRAAGLADLYEALRHLTARYESMKLSAE 
EAAALKAVALANSDGVHCHTSQALK------------------PPTVREVTVCSLSVGIL 
SFGKQRP---WFGIDQRLAAAAEEPYEY--------- 
>ERR_Apis 457 bp 
-MDSWMYDVVCMMPGGGTENMIGNNRTMANIKQEIENPTTPTQNYQVCSP--TTTLQHQE 
VICS---------KIEVPPDYGGGEGSPGSPEMHHC----SSTTQPLGTSEEGEEDMIRR 
LCLVCGDVASGFHYGVASCEACKAFFKRTIQGNIEYTCPANGECEINKRRRKACQACRFQ 
KCLRQGMLKEGVRLDRVRGGRQKYRRSTD----PYTP----VKPAPLE-DNKMLEALAAC 
EPDMLQVNISHTL-DTDQRVLGQLSDLYDRELVGIIGWAKQIPGFSSLALNDQMRLLQST 
WAEILTFSLAWRSMPNNGRLRFAQDFTLDERLARECHCTELYTHCIQIVERLQRLGLTRE 
EYYVLKALILANSD-ARSDEPQALYRFRDSILNSLSDCMAAVRPGQARATQNMFLVLPSL 
RQVDGIVRRFWSSVYRTGKVPMNKLFVEMLEAAYYR- 
>ERR_Capitella 457 bp 
SGISDLDVKIEPADDSLSNGINGIGRPLCEFNS-------------------DTDVSDLS 
LAKARCESSELSCGASSP-----------DSVENKHEYCSSSTLPSDVENAEG-----KR 
ICLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYNCPANGNCEITKRRRKSCQACRFQ 
KCLRMGMLKEGVRLDRVRGGRQKYKRNSDVSNPTFSVSQSFSPQAKMPDDNKMLAALLSI 
EPDKVYAMPDPGLPDDDYKLMATLSDLADRELVATIGWAKQVPGFINLPLPDQMNLLQST 
WLDIMCFNLAYRSTPYKCLLVYADDFKCSEEAKELGSPPELDAVNRKLAEKLSNLSVTRE 
EYVLLKAMLLLNPD-IGVESPETVQQLRDRMHDSLLEYSRARTSSSSRRVGNLLLTMPIL 
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MQVRILAKEYWFNVKKGGRVPLHKLLSEMLEYACAS- 
>ERR_Spirobranchus 457 bp 
----------------MDYDLGDLNSHDMDIKIEPGSPSSSLSSPSH-----DLGVFTSD 
YGNYSSKKDYRNEQVDI------GGDISNDSSSPISEERPSSLTTEIEVTEAG-----KR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPAQGNCEITKRRRKACQACRFQ 
KCLRMGMLKEGVRLDRVRGGRQKYKRNPD----SYSFSVSHIPAARKSPDNKILTSLINI 
EPDKVFAMPDPNLPEDDYKLMATLSDLADRELVATIGWAKQVPGFINIPLPDQMNLLQST 
WLDVLCFNLAFRSVPYKGLLVFADDFKCSEDSLKYSSHADVDAMARRLAKKMTDLSVTRE 
EYMLMKAMLLVNPD-VNVDKPEYVQQLRDKIQDSLLDYEKTRAMNSQRRLGNLLFCLPIL 
MHQKLLCREYWFAVKKSGQVPLHKLLSEMLEYYCS-- 
>ERR_Octopus 457 bp 
----------------------------------------------------MSQKKAEA 
VQDI---------GLTSF----------------------------------------LQ 
MGKLESDKNGRKKQWTASSSDSKGEYLTSSN--IEYSCPANSDCEITKRRRKACQACRFQ 
KCLSVGMLREGVRLDRVRGGRQKYKRSPDGTQYPIHPQTVVKKPSIERSDNKIMESLLAI 
EADKLYATPDPEVPENEVKFMSIVSDLADRELVVTISWAKQVPGFASLPLVDQMNLLQHS 
WLEILCLNLAHRSCPYNHFLKFAEDFKIDQEAANTYGSPKMDNLSRKLASKITSLGVTKE 
EYILLKALILCNPD-VTSDSNGSVKQLQDKFHDTLIEYVKTKHTGNMRRLGHLLMLLPHL 
THVKLLARQYWFDVKKDGRVIMHKLFLEMLEADS--- 
>ERR_Mizuhopecten 457 bp 
------------------------MDMESSVKCEPGSP-LGLSRCTQPSL--DESFGRDV 
FADYVDDYGSDGNSGDNS-----GDISPCSIDNGKMDFISSSFSSDPESMDGP-----KR 
ICLVCGDIASGYHYGVSSCEACKAFFKRTIQGNIEYSCPANGDCEITKRRRKACQACRFQ 
KCLRVGMLREGVRLDRVRGGRQKYKRSLDSLSQPLQPILPMVKKACYEHENKILTQLLNI 
ESDKLYANPEPELVNDEMRFIAAFSDLADRELVITISWAKQVPGFCNLSLSDQMNLLQHS 
WLEILCLNLVFRSCPYIGYIRFAEDLQMTADCKKCQCSPELDNLTRKLAKKFTNMGVTKE 
EYLLLKAMTLCNID-VVIENSEAVRNLQDKLQDALIDYVKSRYAGNLRRLGHLYLLLPPL 
THIKLLAKQYWFDVKKDGRVMMHKLFLEMLEADS--- 
>ERR_Lottia 457 bp 
------------------------------------------------------------ 
------------------------------------------------------------ 
-CLVCGDIASGYHYGVSSCEACKAFFKRTIQGNIEYSCPASGECEITKRRRKACQACRFQ 
KCLRVGMLREGVRLDRVRGGRQKYKRGID--CQPVQPIYQIKKPCIES-ENRVLSTLLTL 
ESDKLYASPDPNAPESEVKFKAAVSDLADRELVITISWAKQVPGFTSLNLSDQMNLLQHS 
WLEVLCLNLVYRSCPYSGYLCFAEDLKVGSDVKTYNVPPEFDNLTRKLCKKFTLLGVSKE 
EYVLLKAITLCNID-VVAEVTDTVRCLQDKLQDSLMETIRQRHGGDMKRLGQLFLLLPPI 
THIKLLAKQFWFDMKKEGRVLMHKLFLEMLEADS--- 
>ERR_Patella 457 bp 
EANLFLQGSGYLDYNQSLTLWSTNMELETGIKCEPNSP-LGLSRCSQHSL--DDNFDRDV 
FGDYAHDDYGSDRSYQGD-----GNISPCSVENNKMDFCTSTLVSDTELLDGT-----KR 
VCLVCGDIASGYHYGVSSCEACKAFFKRTIQGNIEYSCPASGECEITKRRRKACQACRFQ 
KCLRVGMLREGVRLDRVRGGRQKYKRGID--CQPVHPVYPIKKPCVES-ENKVLSTLMTL 
ESDKLFASPDPNAPESEVKFKAAVSDLADRELVITISWAKQVPGFTSLNLSDQMNLLQHS 
WLEVLCLNLVFRSCPYSGYLCFAEDLKVSNDVKTYNVPPEFDNLTRKLCKKFTLLGVSKE 
EYVLLKAITLCNID-VVAEVTDTVRCLQDKLQDSLMENIRQRHGGDMRRLGQLYLLLPPI 
THIKLLAKQFWFDMKKEGRVMMHKLFLEMLEADS--- 
>ERR_Saccoglossus 457 bp 
-------------------------MEGIVIKTNPTSPESFCDRNFFDEL--ETSYTED- 
----SQEHRLHNLGQRSP-----EAAVTAERGASSQLESQSSVPESQGGESQGKNN--QR 
LCLVCGDVASGYHYGVASCEACKAFFKRTVQGNIQYVCPAVNECDITKRRRKSCQSCRYG 
KCLVMGMMKEGVRLDRVRGGRQKYKRKQE----------------CLP------------ 
-P-----------AETLI--------------------AKKSKGFTTMSLNDQMTLLQSA 
WNEVLILGLAYRSIPHQDTLAFADDFAMSRNDSKEAKVDLLNDLTLRLTDRFRKLKLDKE 
EYVILKGLVLCNSDITHLEDPPAIERVQDTLYDALHDHLQRHHALDKRRVIRLLLTLPLL 
RQISSASIHHLHQLLGRKELPLNQLIQEMITAKIDQE 
>ERR_Lingula 457 bp 
---------MSADS--------------TTVKLEPMSN-GMVSIADYSSNGMVNGAVFSS 
DQSDTSSPDDRTIVVSSPSQLALPDQENGD----------------------------KK 
TCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYTCPANANCEINKRRRKACQACRFK 
KCLLMGMLKEGVRLDRVRGGRQKYHLNKRPPDSTYHVVI--AKRSHPCSENELVTSLLEA 
EPERLQAQPDLDLPISEIKLMATLSDLADRELVSTIGWAKQVPGFXPLSLSDQMNLLQWS 
WIEILNLSSCFRSCPYS-YFVFAEDFSLEEDVVNCNGPVTLDKYCRKLAQRLTNLRVTKE 
EYVLLKALVLFNVDA-NIEDVSSVEEWRNKYHDALLQYSKTYHPGDPRRVGNLLLCLPLL 
SQIKYYGKQYWWSVKKDGRVPLHKLFLEMLDAE---- 
>ERR_Ciona 457 bp 
------MCSLLNSDDTLSSM--------LFIKQEPCSPESSVNFNSSCSDGGTYSPPTMV 
HFGFPALFPSMPSPGDISLHFNSATSSGEEDVFEDFSSCMGLAGLMPPSLSEYGIDSCKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGSIDYTCPAANDCEITKRRRKSCQSCRFS 
KCLRVGMLREGVRLDRVRGGRQKYKRKIDANEMPYVAVPAAAEPAPNVSPNKILSHLLMA 
EPDKLFAPHDHSATRSEISILTALCDLADRELVVIIGWAKHIPGFTVLSLADQMALLQSA 
WMEVLVLGIVFRSLSRD-GLVIAEDFILDAENCAEVGMVELYHYLNQLQRRLKQLNFKKE 
EFVLMKAIALVNSDSLHVENHQTLRQLQDTLLQTLSDTVQSTPSNTAQRCGQLLLTLPLL 
RLAAVKAVHFFNTVRQSGKVVLHKLFLEMLDAKL--- 
>ERR_Priapulus 457 bp 
SPSPSTLSPLACDSSRSVASDPAANSRSRFASGRGCVAAAIKNPLTTTTCTGSSRLDADP 
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CEAYVDSTNSATFGCGQEPSGGAESKSPGCVASTSRDPSPAASHAKFSAMSPTVDNSLRR 
LCLVCGDVASGLHYSVASCEACKAFFKRTIQGGIEYICPSGGSCEISKQRRKACQACRYQ 
KCLRVGMLREGVRLDRVRGGRRKYQDVKFCKLPTYNAGLPQQMAIESS-GETFLRQLNAI 
DNERLYANVDSNQPEGLLRTLSAMSDISDRMLSNIINWAKRVPGFKDLALTDQMLLLQAG 
WGELIVLKIMYLSMPYQGHIKLCEDLCMDIEVFRAINSEEMYPVMLKFLGKFGSKPLTKD 
ECVALNALVLFNC-----------G-----------EYFESTS----------------- 
------------------------------------- 
>ERRD_Danio 457 bp 
CLSDNFHFLNQHNLLDASTSDDPPSPTDTPLKADPLSPFSLESSATPFSPGSTSDSSGY- 
----SVFSRNPSLNPDSPVSSSSISSSSAPVLFH------PAGHPEHALISDYSLNPGKR 
LCLVCGDFASGYHYGVASCEACKAFFKRTIQGNIEYSCPVVNDCEITKRRRKSCQACRFQ 
KCLRAGMMREGVRMDRVRGGRQKYKRRVDSTLSVFSKTA--YTHANKPIRNRLICELLLC 
EVTPLRAAPDSSTPDSDLKTLMTLCDLLNRELLVMIGWAKHIPGFCALSLLDQMALLQSG 
WMETLLLNVAWRSQALAEELQFAENLRLNESQSQAAGLHDLYTALRHLTCRYQQMSLKQE 
EFIILKAMALANSDAENVEGAEAVQCFQDALHEALQEFEISQHPSEAHRAGRMLMTLPLL 
RQTANRSVRCFRRLHTDGHVPMHKLFLEMLEAKS--- 
>ERR_locD_Eptatretus 457 bp 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
---KLYAMPDPALPDSDIKALTTLCDLADRELVIIIGWAKHVPGFSLLSLADQMSLLQSA 
WMEVLILSVVFRSMAVRGGLAFADDFVLGEGAARRAGLLELNLSMLHLLAKLQTLGFQRE 
EFVLLKAIALANSDSQQIEDIMAVQRLRDVLHEALQEHVTIHNPEDSR------------ 
------------------------------------- 
>ERRGl_Xenopus 457 bp 
LSWLDIPMNQQDKDHPISYLCGLSQSLGLQVKAEPYSPTFQMDTGGYFSPGGLSDTSSS- 
---YGVSVGGQSQGLDSPTALLGKMLADSPP----------SLVEDPTIQC--ALRSVKR 
LCLVCGDTASGYHYGVASCEACKAFFKRTIQGNIEYSCPVVNDCEITKRRRKSCQACRFR 
KCLNVGMMKEGVRLDRVRGGRQKYRRPVEADPCSYTSHH--SVLGKKT-MNKVVSHLILV 
EPGDIFATPDPSVLDNDLRTLTTLCELINRKLLMTIGWAKHVPGFSALSLADQMALLQSA 
WMEILVLGIVFRSVTLS-ELAVAENFLLGREQCRSTGLLHLYNVLLQLVKKYKKTRLDKE 
EYVTLKAMALANSDSTSIENMEAVLSLQDHLHEALQDYERENHGEDNHRSGKLLMTLPLL 
RQTANEAVRTFCQIRLEGRIPMHKLFLEMLEAKM--- 
>ERRGr_Lepisosteus 457 bp 
LSDSFHIFNQHSHLLSRSPIGDSPSSCEPSVKTEPPSPTLALDSATQFSPGGSSDSSGY- 
----SLLSQAHSLDPDSPSSCSAALPDTCSAQFYRADRALSLPAADTLLKSDYALSSGKR 
LCLVCGDFASGYHYGVASCEACKAFFKRTIQGNIEYSCPVMNECEITKRRRKSCQACRFR 
KCLQVGMMKEGVRMDRVRGGRQKYKRRVD-SGGPFCIKAPYSSPTKPT-GNKVISHLLMM 
EPTPVCAMPDPTTPDSDIKTLMTLCDLLNRELLVVIGWAKHIPGFSALSLVDQMALLQSG 
WMEALILVVVSRSLSFTEELVFAGNFRLDRAQCRAAGLQDLYTALKHLISKYQQMHLSPE 
EVVTLKAMVLANSDSGSVENPEAIQQFQDVLHEALQDFETGRHPGDPHRTGKLLMTLPLL 
RQTANRAVDTFCRLQLEGRVPMHKLFLEMLEAKM--- 
>ERR_Branchiostoma 457 bp 
--------MTSQQDLYIDS---------TAVKKEPLSP-AHNGMLTSDIVSATTEAHHN- 
---YARTVIPNGTDYHHQENGHHSSDEENRYDSNSSSEILNGAAEDRMMKCEYMLHSLKR 
LCLVCGDVASGFHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFT 
KCLKVGMLKEGVRLDRVRGGRQKYKRKIDADPSSYQQAPALKKPSNGPKVNKIVAHLMVA 
EPEKLYAMPDPTTPDSELKTLTTLCDLADRELVVIIGWAKHIPGFSNLSLSDQMSLLQSG 
WMEILILGLAFRSLHYD-SLVFAEDYIIDEEQSRAAGLEELSRHILRLVGRLKALGVEKE 
EFVVLKAMALLNSDSVYVEDHEAVQKLQDVLHDALQDHDLNAHPSDSRRIGKILMMLPLL 
REVATKAVQHFYTIKMEGQVPMHKLFLEMLDAKISEV 
>ERRA_Homo 457 bp 
---------MSSQVVGIEP---------LYIKAEPASP---------DSPKGSSETETEP 
-------------PVALA-----PGPAPTRCLPGHKEEE-DGEGAGPGEQGGGVLSSLKR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGSIEYSCPASNECEITKRRRKACQACRFT 
KCLRVGMLKEGVRLDRVRGGRQKYKRRPEVDPLPFGPLAVAGGPRKTAPVNALVSHLLVV 
EPEKLYAMPDPAGPDGHLPAVATLCDLFDREIVVTISWAKSIPGFSSLSLSDQMSVLQSV 
WMEVLVLGVAQRSLPLQDELAFAEDLVLDEEGARAAGLGELGAALLQLVRRLQALRLERE 
EYVLLKALALANSDSVHIEDAEAVEQLREALHEALLEYEAGRAGAERRRAGRLLLTLPLL 
RQTAGKVLAHFYGVKLEGKVPMHKLFLEMLEAMMD-- 
>ERRA_Xenopus 457 bp 
---------MSSRDRRPD----------LCIKAEPGTP----ESIGRRSPSGSSDSSGH- 
-------------GPDPP-------GQRCCR---------DEEQDDVSGRGKYVLNSIKR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSCPASNECEITKRRRKACQACRFT 
KCLRVGMLKEGVRLDRVRGGRQKYKRRPEGEILQYQQASATVVKKQTP-VNAVVSHLLVA 
EPDKLFAMPDPALPDGYLKSMSTLCDLADREIVIIISWAKNIPGFSSLSLSDQMSLLQSV 
WMEVLLLGVVFRSLPYEDEVVFAEDFVLDEESSRSARLTDLCSCILHLVRKYRTLRVEKE 
EYVMLKALTLTNSDSVHIEDPDAVLRLRDALQEALSEYESGRHPEEPCRDGKLLLTLPLL 
RQTAGRVLQHFHALREEGAVPMHKLFLEMLEAMMD-- 
>ERRA_Oryzias 457 bp 
---------MSSRERRSD----------VYIKAEPSSP---GGGGGRTSPGGASSDSSQS 
G---GGGTRGDGAKRYSPPLYTP--ALRCHFKDEAGEGAEESSTGNGAGRCKYALSTLKR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSCPASNECEITKRRRKACQACRFT 
KCLKVGMLKEGVRLDRVRGGRQKYKRRPEVENATYSAPLPLTKESEKGASSIIVSHLLVA 
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EPEKLFAMPDPLQPDTAQRTLTTLCDLADRELVVIIGWAKHIPGFLSLSLADQMSVLQSV 
WLEVLVLGVAYRSLGCEDEVVFAEDFVLDEDMSRAAGLTELNAAISQLARRFRTLNLDRE 
EFVMLKAIALTNSDSIYIEDMEAVQKLRDLLHQALLELECQRRPDDPQRAGRLLLTLPLL 
RQTAGRALTTFYSIKTRGGVPMHKLFLEMLEAMMDSP 
>ERRA_Danio 457 bp 
---------MSSRERRSD----------LYIKAEPSSPGGGGGGGGRTSPGGASSDSSQS 
G---GGGSRGEGAGRYSPPLYTP--ALRCHFKEEGADGAEEGSTGSGGGRCKYALSTLKR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSCPASNECEITKRRRKACQACRFT 
KCLKVGMLKEGVRLDRVRGGRQKYKRRPEVENATYSAPIPLRKEGEKGSSSIIVSHLLVA 
EPEKLFAMPDPLQPDTAQRTLTTLCDLADRELVVIIGWAKHIPGFLSLSLADQMSVLQSV 
WLEVLVLGVAYRSLGCEDEVVFAEDFVLDEEMSRVAGLTELNAAISQLARRFRALQLDRE 
EFVMLKAIALTNSDSVYIEDMEAVQKLRDLLHQALLELEVQRRPDDPQRAGRLLLTLPLL 
RQTAGRALTTFYSIKTRGGVPMHKLFLEMLEAMMDSP 
>ERRGb_Danio 457 bp 
--------------MSFSGHCP------PYIKTEPSSPSSLSDSLTQHSPGASSDAGSS- 
---YSSGPKGNLAGLDSPASYLR--SAPCRL------------LEEAQAKGEYGLSSGKR 
LCLVCGDVASGFHYGVASCEACKAFFKRTIQGNIEYSCSVSRDCEITKRRRKSCQACRFT 
KCLSVGMLREGVRLDRVRGGRQKYKRRIDSDSSVYS--V--PLPHRKPAENKVVTLLLGA 
EPEKVCAMPDPALPDSDIKALTTLCDLADRELVLNISWAKHIPGFSSLSLSDQMSLLQSA 
WMEILVLRVAFRSLPCD-DLLFADDYIMDAEQAKCAGLLELHTAILQLVRRYRCMSLERE 
EFVTLKAIALANSDSMHIEDVEAVQGLQDALHEALLDYECVHHSEDPRRAGKLIMTLPLL 
RQTSAKAVRHFCSIKQDGRVPMHKLFLELLEANI--- 
>ERRB_Xenopus 457 bp 
SYHNQFLVRLTADERLLTTGC--------FIKREPCSPSSLAGFGNHHSPSGSSDTSGG- 
---YNPTFQGTLSGLESPSMTRNHKPFEIRD------------ETESPAKADYSVA--KR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSCPASRQCEITKRRRKSCQSCRFA 
KCLKVGMLKEGVRLDRVRGGRQKYKRRMESENSGVGIQI--HPSPKKA-YTKIVSNLLLA 
EPEKIYAMPDPTVPDSDIKTLTTLCDLADRELVVIIGWAKHIPGFSSLSLGDQMSLLQGA 
WMEILLLGVVFRSLPYQEGLVYAEDYIMDEVQSRMSGLRDLYLCILQLVQRYRKLHMDKE 
EYVTLKALALANSDAVHIEDIQSIQKLQDVLQEALQEHESSQHWEEPQRAGQLLLTLPLL 
RQTASRVVQHFHAIRAQGRVPMHKLFLEMLEAKV--- 
>ERR_locB_Eptatretus 457 bp 
----------MAEDSPPPHK--------LHIKEEPGTPTSQSDCSPPALPQSYQLSPSP- 
---------HRWAAASSSPAMTRIPGGAG------------VGEVHTVPKCEFVLGEMRR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSCPAASDCEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRTASENNLYSSLS--QQPIKKP--NRVISHLLVA 
EPEKMFAMPDPTVPDSSVKALTTLCDLADRQLVVIISWAKHVPGFSALSLGDQMRLLQSA 
WMEVLVLGVAFRSLARP-GLVFAEDYVVDGEFARRAGLVDLTVALLQLVAKYQILDFGRE 
EFVTLKAIALANSDAMHVEDVHGVQTLQDALHDALQDLTSTDHPDDPRRAGRLLMTLPLL 
RQTATRAVYFFYTVKLDGKVPIHKLFLEMLEAKI--- 
>ERRG2_Oryzias 457 bp 
-----------MSVRGLDPACH------PSIKLEPSSPPSSQGDVSPPQPSPGSSSSDTN 
SSYGPLKNLAHSNGLDSPGLQGHSNGGSNRR----------CGEEEGQVKCEFILGSVKR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSCPASNECEITKRRRKSCQACRFV 
KCLAVGMLREGVRLDRVRGGRQKYKRRIDAENSLYHSQN--PLPQKKTVENKVVSLLLVA 
EPEAIFAMPDPMVAESDIKALTTLCDLADRELVVNIGWAKHIPGFASLSLADQMSLLQSG 
WMEILILRVVFRSLAFE-DLVYADDYIMDEEQSKLAGLLDLNNAILQLVKKYKSIGLEKE 
EFVVLKAIALANSDSMQIEDTEAVQRLQDELHGALQDYEFTHHPEDPRRTGKVIMTLPLL 
RQTAARAVQHFCSIKQDGRVPMHKLFLELLEAKA--- 
>ERRA_Chrysemys 457 bp 
WGNTDTWTDLETCREATPAMSSRDHRAEFFIKTEPASP----DSLAQRSPSGSSDASGP- 
-------------PHDPE-----PGALTRRRH--------DNNPDEVLPRGKYVLSSLKR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGSIEYSCPASNECEITKRRRKACQACRFT 
KCLRVGMLKEGVRLDRVRGGRQKYKRRPEVDGAPFTPQIATATSKKPAPINPMVSHLLVA 
EPEKLYAMPDPALPDGPLRATSALCDLADREIVVIIGWAKNIPGFPALSLADQMSVLQSA 
WLEVLVLGVAWRSLPCEDEVVFAEDFALDEEGARAAGLWELSAALLQLVRKYRALRLERE 
EYVLLKALALANSDSVHIEDMAAVQRLRDVLHEALLEYEGSRRPEEPRRAGKLLLTLPLL 
RQTAARALHHFYGIKLGGKVPMHKLFLEMLEAMMD-- 
>ERRA_Anolis 457 bp 
---------MSSRERRAE----------FFIKTEPASP----DSLVQHSPSGSSDTSAG- 
---------GAPQELEAP------GAQPAGTGASRRRH--DEDPDEPPGRGKYMLSSMKR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGSIEYSCPATNECEITKRRRKACQACRFT 
KCLRVGMLKEGVRLDRVRGGRQKYKRRPEVEGATYTPQIATVTPKKPAPMNTMVSHLLVA 
EPEKLYAMPDPALPDGPPKAASTLCDLADREIVVIIGWAKNIPGFPALSLADQMSVLQSV 
WLEVLLLGVAWRSLPCEDEIVFAEDFALDEEAARTAGLLELSGVVLQLVRKYRALRLERE 
EYVLLKALALANSDSVHIEDMAAVQRLRDVLHEALLEYEASRRPEEPRRAGRLLLTLPLL 
RQTATRVLHHFYSLKLEGKVPMHKLFLEMLEAMMD-- 
>ERRB_lamprey 457 bp 
--------------------------------MGPGGP---------------------- 
--------NGRKRYDDSP------------------------PGADVQTKCEYMLNAMKR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSCPASNECEITKRRRKACQACRFM 
KCLKVGMLRE---------GRHRPPGDSLGRTTRSTAPATRVCCARMLVVNKIVSHLIVA 
EPDKIYAMPDPTVPDSDIKALTTLCDLADRELVVIIGWAKHVPGFSALSLGDQMSLLQSA 
WMEVLLLGVAFRSLPYEDELVYAEDFVMDEELSRLAGLLDLNSAVLQLVRKYKALKLERE 
EFVALKAIALVNSDSMHIEDVEGVQKLQDVLHEALQELQGSQHAEDPRRAGKLLMTLPLL 
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RQTATRAVQHFYSVKLEGKVPMHKLFLEMLEAKVPDL 
>ERRC_lamprey 457 bp 
-------------------ASGADGPLSAYIKTEPSSPGSLGDAASQPSPGELSDASSGS 
YTRHGSGSPTPAHLLQAPPPAPPTPATPGLRKPARYEPGGAAADEGQPSKCEYMLSTLKR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSCPASNECEITKRRRKSCQACRFM 
KCLTVGMLKEGVRLDRVRGGRQKYKRRIDAENSPFGPQL--DQPAKKP-LNKIISHLLVA 
EPEKMFAMPDPAVPEGEVKALTTLCDLADRELVVIIGWAKHVPGFSVLSLGDQMSLLQSA 
WMEVLLLGVVFRSLPCDDELVWADDYVMDEESSRVAGLLDLNSTILQLVRKYKSLALDRE 
EFVTLKAIALANSDSMHIEDGGAVQRLQDGLHEALQEHGASQHADEPRRAGKLLMTLPLL 
R------------------------------------ 
>ERRD_lamprey_partial 457 bp 
------------------------------------------------------------ 
-----------------P----------------------------------------KK 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQ-NIEYSCPAASECEITKRRRKSCQACRFT 
KCLRVGMLKE---------GEC-------------------------------------- 
----------------DVTALTTLCDLADRELVLIIGWAKHVPS---------------- 
------------------------------------------------------------ 
-------------DSTHIEDGDGVQRLRDALHEALWEHAGSARRDDPRRAGKLLMTLPLL 
RQTAARAVQHFHALKLEGRVPMHKLFLEMLEAKI--- 
>ERRB2_Oryzias 457 bp 
---------MPSDDRHLSSSCG------SYVKTEPSSPSSLVDTGSHHSPSGNSDASGG- 
-------YIGRSHALDSPPMFNPGMLGGGSSCLRRYEECPSSMADDSPIKCEYMLNAIKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRLDSENGAYTLSI--PPPAKKP-LTKIVSHLLVV 
EPEKIYAMPDPTMPDGDVKALTTLCDLADRELVVIIGWAKHIPGFATLSLADQMSLLQSA 
WMEILVLSIVFRSLPCDDEIVYAEDYVVDEEQARISGLLDLHVAIVPLVRRYKKLRMEKE 
EFVMLKAIALANSDSMHIENIEAVQKLQDSLHEALQDFEASQHPEDPRRVGKLLMTLPLL 
RQTATKAVQHFYSIKMQGKVPMHKLFLEMLEAKA--- 
>ERR_locA_Eptatretus 457 bp 
---------MLPTLQLSPSMAGSNRSFNPYIKTEPSSP----DPLGRHSPSGSSDSSGA- 
------QHSPPPLTLLPPIGYGPGPGVPAVAGVGQR----CCADDDVEPKCEYMLNAIKR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKACQACRFM 
KCLKVGMLREGVRLDRVRGGRQKYKRRIDAENSPYNPQL--SQPIKKPLVNKIISHLIVA 
EPDKIYAMPDPTVPESDVKALTTLCDLADRQLVVIIGWAKHVPGFSTLSLGDQMSLLQSA 
WMEILLLGVVFRSLPYEDELVFAEDFVMDEELSRLAGLLDLNSAVLQLVKKYKALKLEKE 
EFVTLKAIALVNSDSMHIEDAPGVQKLQDVLHEALQEYEACQHGEDGRRAGKLLMTLPLL 
RQTATKAVQHFYAVKLEGKVPMHKLFLEMLEAKV--- 
>ERRG_Homo 457 bp 
HYEEELLCRMSNKDRHIDSSCS------SFIKTEPSSPASLTDSVNHHSPGGSSDASGS- 
---YSSTMNGHQNGLDSPPLYPSGGSGPVRK---LYDDCSSTIVEDPQTKCEYMLNSMKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRIDAENSPYNPQL--VQPAKKP-YNKIVSHLLVA 
EPEKIYAMPDPTVPDSDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLADQMSLLQSA 
WMEILILGVVYRSLSFEDELVYADDYIMDEDQSKLAGLLDLNNAILQLVKKYKSMKLEKE 
EFVTLKAIALANSDSMHIEDVEAVQKLQDVLHEALQDYEAGQHMEDPRRAGKMLMTLPLL 
RQTSTKAVQHFYNIKLEGKVPMHKLFLEMLEAKV--- 
>ERRG_Xenopus 457 bp 
---------MSSKDRHIDSSCS------SYIKTEPSSPASLTDSINHHSPGGSSDASGS- 
---YSSTMNGHQNGLDSPPLYPSGGNGPVRK---RYDDCSSTIAEESQTKCEYMLNAMKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRIDAENSPYNPQL--VQPAKKP-YNKIVSHLLVA 
EPEKIYAMPDPTVPDSDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLADQMSLLQSA 
WMEILILGIVNRSLSFEDELVYAEDYIMDEDQSKLAGLLELNNAILQLVKKYKTMKLEKE 
EFVTLKAIALANSDSMHIEDIEAVQKLQDVLHEALQDYEAGQHIEDPRRAGKLLMTLPLL 
RQTSTKAVQHFYNIKLEGKVPMHKLFLEMLEAKV--- 
>ERRG_Chrysemys 457 bp 
HYEEELLCRMSSKDRHIDSSCS------SYIKTEPSSPASLTDSINHHSPGGSSDASGSY 
----SSTMNGHQNGLDSPPLYPSAGLGGNGPVRKRYDDCSSTIAEDSQTKCEYMLNSMKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRIDAENSPYNPQL--VQPAKKP-YNKIVSHLLVA 
EPEKIYAMPDPTVPDSDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLADQMSLLQSA 
WMEILILGVVYRSLSFEDELVYAEDYIMDEDQSKLAGLLDLNNAILQLVKKYKSMKLEKE 
EFVTLKAIALANSDSMHIEDVEAVQKLQDVLHEALQDYEAGQHMEDPRRAGKMLMTLPLL 
RQTSTKAVQHFYNIKLEGKVPMHKLFLEMLEAKV--- 
>ERRG_Anolis 457 bp 
GTMWKLLCRMSSKDRHIDSSCS------SYIKTEPSSPASLTDSINHHSPGGSSDASGS- 
---YSSTMNGHQNGLDSPPLYPSGGNGPVRK---RYDDCSSTIAEDSQTKCEYMLNSMKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRIDAENSPYNPQL--VQPAKKP-YNKIVSHLLVA 
EPEKIYAMPDPTVPDSDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLADQMSLLQSA 
WMEILILGVVYRSLSFE-DLVYAEDYIMDEDQSKLAGLLDLNNAILQLVKKYKSMKLEKE 
EFVTLKAIALANSDSMHIEDVEAVQKLQDVLHEALQDYEAGQHMEDPRRAGKMLMTLPLL 
RQTSTKAVQHFYNIKLEGKVPMHKLFLEMLEAKV--- 
>ERRG_Gallus 457 bp 
---------MSSKDRHIDSSCS------SYIKTEPSSPASLTDSINHHSPGGSSDASGS- 
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---YSSTMNGHQNGLDSPPLYPSGGNGPVRK---RYDDCSSTIAEDSQTKCEYMLNSMKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRIDAENSPYNPQL--VQPAKKP-YNKIVSHLLVA 
EPEKIYAMPDPTVPDSDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLADQMSLLQSA 
WMEILILGVVYRSLSFE-DLVYAEDYIMDEDQSKLAGLLDLNNAILQLVKKYKSMKLEKE 
EFVTLKAIALANSDSMHIEDVEAVQKLQDVLHEALQDYEAGQHMEDPRRAGKMLMTLPLL 
RQTSTKAVQHFYNIKLEGKVPMHKLFLEMLEAKV--- 
>ERRG1_Oryzias 457 bp 
---------MSSKERHLESSCP-----SSYIKTEPSSPASLTDSLNHHSPGGSSDASGS- 
---YSSTMNGHPNGLDSPSLYGSPAGGPGSK---RYEDCSSTIGEDSQIKCEYMLNSMKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLTVGMLREGVRLDRVRGGRQKYKRRIDADNSPYNPQL--ALPPKKPADNKIVSHLLVA 
EPEKIYAMPDPTVPDSDIKALTTLCDLADRELVVNIGWAKHIPGFSTLSLADQMSLLQSA 
WMEILILRVVYRSLSFEDKLVYAEDYIMDEDQSKLAGLLDLNNAILQLVKKYKSMKLEKE 
EFVTLKAIALANSDSMHIEDVDAVQKLQDVLHEALQDYEASQHQEDPRRGGKLLMTLPLL 
RQTSTKAVQHFYSIKQDGKVPMHKLFLELLEAKV--- 
>ERRG_Lepisosteus 457 bp 
HSEEELLCRMSSKDRHIDSSCP------SYIKTEPSSPASLTDSINHHSPGGSSDASGS- 
---YSSTMNGHQNGLDSPTLYGPGGLGPNSAASKRYEDCSSTITEDSQIKCEYMLNSMKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLTVGMMREGVRLDRVRGGRQKYKRRIDAENSPYNPQL--ALPAKKPADNKIVSHLLVA 
EPEKIYAMPDPTVPDSDIKALTTLCDLADRELVVNIGWAKHIPGFSTLSLADQMSLLQSA 
WMEILILRVVYRSLSFEDKLVYAEDYIMDEDQSKLAGLLDLNNAILQLVKKYKSMKLEKE 
EFVTLKAIALANSDSMHIEDVEAVQKLQDVLHEALQDYEAGQHAEDPRRAGKLLMTLPLL 
RQTSTKAVQHFYSIKQDGKVPMHKLFLELLEAKV--- 
>ERRGa_Danio 457 bp 
---------MSNKDRHIESSCP------SYIKTEPSSPASLTDSVNHHSPGGSSDASGS- 
---YSSTMNGHQNGLDSPTLYGPGALGPSGTGAKRYEDCSSTITEDSQIKCEYMLNSMKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLTVGMMREGVRLDRVRGGRQKYKRRIDAENSPYNPQL--ALPPKKP-YNKIVSHLLVA 
EPEKIYAMPDPTVPDSDIKALTTLCDLADRELVVNIGWAKHIPGFSTLSLADQMSLLQSA 
WMEILILRVVYRSLSFE-DLVYAEDYIMDEDQSKLAGLLDLNNAILQLVKKYKSMKLEKE 
EFVTLKAIALANSDSMHIEDVEAVQKLQDVLHEALQDYEAGQHVEDPRRAGKLLMTLPLL 
RQTSTKAVQHFYSIKQDGKVPMHKLFLELLEAKV--- 
>ERRA_lamprey 457 bp 
-----------------------------------------------HHH--HHNHH--- 
-------------GLDSP-PVGFHGMPNAAVPRRRYEDCSPQLTDDPTAKCEYMLNAMKR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGSIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRIDAENSPYNPQL--AQTVKKPLVNKVISHLLVA 
EPEKIYAMPDPTVPEGDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLGDQMSLLQSA 
WMEILLLGVVFRSLPYEDELVWAEDYVMDEELSKVAGLLDLNSAILQLVRKYKALKLDKE 
EFVALKAIALANSDSMHIEDGEAVQKLQDVLHEALQDFEGSMHGEDARRVGKLLMTLPLL 
RQTATRAVQHFYSVKLEGKVPMHKLFLEMLEAKV--- 
>ERR_locC_Eptatretus 457 bp 
------------------------------------------------------------ 
-------------------------------------------------KCEYMLNAMKR 
LCLVCGDVASGYHYGVASCEACKAFFKRTIQGSIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMMKEGVRLDRVRGGRQKYKRRIDAENSPFNPQL--PQPMKKPLVNKIVSHLLVA 
EPEKIYAMPDPSIPDSDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLGDQMSLLQSA 
WMEILLLGVVFRSLHFDDELVFAEDYVMDEELSRLAGLLDLNSAILQLVRKYKSLKLDKE 
EFVTLKAIALANSDSMHIEDSEAVQKLQDVLHEALQDYEGNQHSEDVRRAGKLLMTLPLL 
RQTATKAVQHFYSIKLEGKVPMHKLFLEMLEAKV--- 
>ERRB_Homo 457 bp 
---------MSSDDRHLGSSCG------SFIKTEPSSPSSGIDALSHHSPSGSSDASGGF 
----GLALGTHANGLDSPPMFAGLGGTPCRK---SYEDCASGIMEDSAIKCEYMLNAIKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRLDSESSPYSLQI--SPPAKKP-LTKIVSYLLVA 
EPDKLYAMPPPGMPEGDIKALTTLCDLADRELVVIIGWAKHIPGFSSLSLGDQMSLLQSA 
WMEILILGIVYRSLPYDDKLVYAEDYIMDEEHSRLAGLLELYRAILQLVRRYKKLKVEKE 
EFVTLKALALANSDSMYIEDLEAVQKLQDLLHEALQDYELSQRHEEPWRTGKLLLTLPLL 
RQTAAKAVQHFYSVKLQGKVPMHKLFLEMLEAKVGQE 
>ERRB_Anolis 457 bp 
ILHCRLLGRMSTDERHLTSSCG------SFIKTEPSSPSSGIDAISHHSPSGSSDASGG- 
---YGLTMGGHPNGLDSPPMFNSIGGGPCRK---RYEDCASAIMEDSPTKCEYMLNAIKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRLDSENSTYSLQI--PPPAKKP-LTKIVSHLLVA 
EPEKIYAMPDPTMPESDIKALTTLCDLADRELVVIIGWAKHIPGFSNLSLGDQMSLLQSA 
WMEILILGIVYRSLPYEDKLVYAEDYIMDEEHSRLTGLLELYLAILQLVRRYKKLKVEKE 
EFVTLKALALANSDSMHIEDMEAVQKLQDLLHEALQDYELSQRHEEPRRAGKLLLTLPLL 
RQTAAKAVQHFYSIKLQGKVPMHKLFLEMLEAKV--- 
>ERRB_Gallus 457 bp 
GYHNQLLGRMATEERHLSSSCG------SFIKTEPSSPSSGIDAISHHSPSGSSDASGG- 
---YGIAMGGHPNGLDSPPMFNGIGGGSCRK---RYDDCASAIMEDSPTKCEYMLNAIKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRLDSESSTYSLQI--PPPAKKP-LTKIVSHLLVA 
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EPEKIYAMPDPTMPESDIKALTTLCDLADRELVVIIGWAKHIPGFSNLSLGDQMSLLQSA 
WMEILILGIVYRSLPYE-DLVYAEDYIMDEEHSRLTGLLELYLAILQLVRRYKKLKVEKE 
EFVTLKALALANSDSMHIEDMDAVQKLQDLLHEALQDYELSQRNEEPRRAGKLLLTLPLL 
RQTAAKAVQHFYSIKLQGKVPMHKLFLEMLEAKV--- 
>ERRB_Chrysemys 457 bp 
---------MSTEERHLTSSCG------SFIKTEPSSPSSGIDAISHHSPSGSSDASGG- 
---YGIAMGGHPNGLDSPPMFNGIGGGSCRK---RYDDCASAIMEDSPTKCEYMLNAIKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRLDSESSTYSLQI--PPPAKKP-LTKIVSHLLVA 
EPEKIYAMPDPTMPESDIKALTTLCDLADRELVVIIGWAKHIPGFSNLSLGDQMSLLQSA 
WMEILILGIVYRSLPYE-DLVYAEDYIMDEEHSRLTGLLELYLAILQLVRRYKKLKVEKE 
EFVTLKALALANSDSMHIEDMEAVQKLQDLLHEALQDYELSQRHEEPRRAGKLLLTLPLL 
RQTAAKAVQHFYSIKLQGKVPMHKLFLEMLEAKV--- 
>ERRB_Danio 457 bp 
---------MAAEERHMTSSCG------SYIKTEPSSPSSLVDSASHPSPGAHSDASGG- 
---YASAINSHSTGLDSPPMFTAPGASSCRK---RFEDCSTLLDDPAAIKCEYMLNSIKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRMDAENTAYGLTL--PPPAKKP--TKIVSHLLVA 
EPEKIYAMPDPTMPESDIKALTTLCDLADRELVVIIGWAKHIPGFSSLSLGDQMSLLQSA 
WMEILILSIVFRSLPYE-DLVYAEDYVMDEEHSRLTGLLDLYLSILQLVRKYKKLKVEKE 
EFVTLKAIALANSDSMHIEDVESVQKLQDALHEALQDYESCQHAEDPRRAGKLLMTLPLL 
RQTATKAIQHFYSIKMQGKVPMHKLFLEMLEAKV--- 
>ERRB_Lepisosteus 457 bp 
NYHNQLLNRMAADDRHLTSSCG------SYIKTEPSSPSSVIDTVSHHSPSGNSDASGG- 
---YVSTMNGHSNGLDSPPMFPGLGGGACRK---RYDDCSSTIMEDSPIKCEYMLNSIKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRMDSESSAYGLTL--PPPAKKP-LTKIVSHLLVA 
EPEKIYAMPDPTMPESDIKALTTLCDLADRELVVIIGWAKHIPGFSNLSLGDQMSLLQSA 
WMEILILSIVFRSLPYEDELVYAEDYIMDEEHSRLTGLLDLYVSILQLVRKYKKLKVEKE 
EFVTLKAIALANSDSMHIEDVEAVQKLQDALHEALQDYEASQHQEDPRRAGKLLMSLPLL 
RQTATKAVQHFYSIKLQGKVPMHKLFLEMLEAKV--- 
>ERRB1_Oryzias 457 bp 
---------MAADERHLPSSCG------SYIKTEPSSPSSVIDTVSHHSPSGNSDASGG- 
---YVSTMNSHSNGLDSPPMFTPLGAGTCRK---RYDDCSSTIMEDSSIKCEYMLNSLKR 
LCLVCGDIASGYHYGVASCEACKAFFKRTIQGNIEYSCPATNECEITKRRRKSCQACRFM 
KCLKVGMLKEGVRLDRVRGGRQKYKRRLDSENNPYGLTL--PPPTKKP-LTKIVSHLLVA 
EPEKIYAMPDPTMPESDIKALTTLCDLADRELVVIIGWAKHIPGFSTLSLGDQMSLLQSA 
WMEILILSIVFRSLPYEDELVYAEDYIMDEEHSRLTGLLDLYVSILQLVRKYKKLKVEKE 
EFVTLKAIALANSDSMHIEDMEAVQKLQDALHEALQDFECSQHQEDPRRAGKLLMTLPLL 
RQTATKAVQHFYSIKVQGKVPMHKLFLEMLEAKV--- 
 
S2.8) HMX (CHAPTER 5) 
 
 
>HMX2_Xenopus_tropicalis 348 bp 
MSTKEEP----TKSAP----ATLSSFTIQSILQGTTSDRGR--------TAARVYTREAI 
SCPSTSSDEDEQDESWRGHGCNCPDPGDKDSKGQAPHPCGAHRC---------------- 
----PNRTQMPSPSQQDYTEEKDSHYPQSLGDR--------------------------- 
--------HKDGGDK------MGNSKKKTRTVFSRSQVYQLESTFDMKRYLSSSERACLA 
SSLQLTETQVKTWFQNRRNKWKRQLSAELEAANMAH-ASAQTLVGMPLVFRDNSILR--- 
--------VPVPRS------IAFPAPLYY-PSSNVSLPLYNLYNKMEY 
>HMX2_Danio_rerio 348 bp 
MNNSEDS----GSKCSP---APISSFTIQSILGTSNDGVRSA-------GKDSPKSQPRK 
RTLSVSSEDDCSAGE-DSGDCYCSEPGVPESC----NPHQPLNFCLGATKGLLPVQDGID 
RRPHLTPSILPDY-KEEQGRACSQMSPVSEDR---------------------------- 
--------QRDGPDK-----QNNSAKKKTRTVFSRSQVYQLESTFDMKRYLSSSERACLA 
SSLQLTETQVKTWFQNRRNKWKRQLSAELEAANMAH-ASAQTLVGMPLVFRENSLLR--- 
--------VPVPRS------IAFPTPLYYPGSNLPALPLYNLYNKD-- 
>HMX2_Anolis_carolinensis 348 bp 
MSNKEEPSKGCPAAAATTTTAPISSFTIQSILGNSKSVGPTSEGGA---PAAVSSWPGRK 
RSLSVSSEEEEPDEGWKPPACFCGPKEAPHKR----QPLAAFTCLGTAAKGVGAPL---- 
----LSSERGPSFLSSAPPPPLPPPDLKEEKERPFAPASSPASPALL------------- 
--------GVERGPR-----EASSAKKKTRTVFSRSQVYQLESTFDLKRYLSSSERACLA 
SSLQLTETQVKTWFQNRRNKWKRQLSAELEAANMAH-ASAQTLVGMPLVFRDNALLR--- 
--------VPVPRS------LAFPAPLYYPSSSLSALPLYNLYNKIDY 
>HMX2_Gallus_gallus 348 bp 
MSSKEEQ----SKCCPPA--APGSTFTIQSILGSGSADGPREP------GPKAAPWPPRG 
RNLSLSSDEEEPNESWKHRACFCPEAHGPAEPCRK-QQPLGFARLGSTKGSGTAAGGAER 
PP--FLSA-SPQDFKEDKEKPLGPPSPSYGDR---------------------------- 
--------QRDSGDR-----QAGAAKKKTRTVFSRSQVYQLESTFDMKRYLSSSERACLA 
SSLQLTETQVKTWFQNRRNKWKRQLSAELEAANMAH-ASAQTLVGMPLVFRDNSLLR--- 
--------VPVPRS------IAFPAPLYYPGSNLSALPLYNLYNKIEY 
>HMX2_Homo_sapiens 348 bp 
MGSKEDA----GKGCPAA--GGVSSFTIQSILGGGPSEAPREP----------VGWPARK 
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RSLSVSSEEEEPDDGWKAPACFCPDQHGPKEQGPKHHPPIPFPCLGTPKGSGGSGPGGL- 
ERTPLSPS-HSDF-KEEKERLLPAGSPSPGSERP-------------------------- 
--------RDGGAER-----QAGAAKKKTRTVFSRSQVYQLESTFDMKRYLSSSERACLA 
SSLQLTETQVKTWFQNRRNKWKRQLSAELEAANMAH-ASAQTLVSMPLVFRDSSLLR--- 
--------VPVPRS------LAFPAPLYYPGSNLSALPLYNLYNKLDY 
>HMX2_Mus_musculus 348 bp 
MGSKEDV----GKGCPAA--GGVSSFTIQSILGGGPSEAPREP----------AGWPARK 
RSLSVSSEEEEPEEGWKAPACFCPDPHGPKEPSPKHHTPIPFPCLGTPKGSGGAGPAASE 
RTPFLSPS-HPDF-KEEKERLLPAGSPSPGPERP-------------------------- 
--------RDGGAER-----QTGAAKKKTRTVFSRSQVYQLESTFDMKRYLSSSERACLA 
SSLQLTETQVKTWFQNRRNKWKRQLSAELEAANMAH-ASAQTLVGMPLVFRDSSLLR--- 
--------VPVPRS------LAFPAPLYYPSSNLSALPLYNLYNKLDY 
>SOHO_Xenopus_tropicalis 348 bp 
-MSKSQN----ECK------PLSINFTIDSILKLSSSRAGRLRP-----QEGLAERPPAG 
SRELLVQGGAEGEGDAPREERRVRFPGHGNGHCLVTAQALAY------------------ 
----CVDQ-QPKH-RELPCRAESPDSLLDEPSP--------------------------- 
--------TPEKPNK----KNKLLAKKKTRTIFSKSQIFQLESTFDMKRYLSSAERACLA 
NSLQLTETQVKIWFQNRRNKLKRQMSAELDGPPVEQTEDANHGVALPVFYKENSFLN--- 
-----RCVLPMTFPMIY---PGSTFPYLCFPTPSKYYSLTQGDG---- 
>HMX2_like_Callorhinchus_milii 348 bp 
MDKEETI----QCQ------PLSLKFTIDSILKPSPS------------CKELKSDNAKQ 
PAIAISERMADSNPRNESTKMDIRHVKDYRKMS---QESMNTAYLTTPS----------- 
----LQFTIDAKH-TVKNTEPFGSLDSPDNSDDTA------------------------- 
--------RVKLSKK-----TKILAKKKTRTIFSKSQIFQLESTFDMKRYLSSAERACLA 
NSLQLTETQVKIWFQNRRNKLKRQLSAELEVTNTTE--PVPKIVQMPTMYKESSFLR--- 
-----RCLLPVSFPVLY---PGNSTPYLCFPDASKYLHILDGDL---- 
>SOHO_Gallus_gallus 348 bp 
MVQLGGG----RGAPPPLL-APPSAFSIDSILQPGPRCQARE---------------QGR 
ARCALPEDEEEEEEEEEGPAEEHPTKGSTDSGSER------------------------- 
----LLAE-GPRRADAEAEGAVSPLSTERFRGCRQPSLR--------------------- 
--------DTGGCGRESGRCSAAGGKKKTRTIFSKSQVFQLESTFDVKRYLSSAERAGLA 
AALHLTETQVKIWFQNRRNKLKRQLSAEPEGPGQAEPPGEPPPPPAPSLYKDSALFS--- 
-----RCLLPLPFPLFY---PGSAIPYLCLPGPVKHFSLLDGDV---- 
>SOHO_Danio_rerio 348 bp 
MSKEDA-----SCR------PASLKFTIDNILNSKTSSRN-------------FDSCHSR 
ASLVVCRDGCLHHPGESEDPCKEG------------SDARLHGIDK-------------- 
----LNRE------GDATVDALKAVDMRSESADSCDDAQ--------------------- 
--------QKNNGKK-----NKLMTKKKTRTIFSKRQIFQLESTFDMKRYLSSAERACLA 
NSLQLTETQVKIWFQNRRNKLKRQLSTELEGPNSEF-GDIGKTVPLPALYKENNLLG--- 
-----RCMLPMPLPVVY---PGGSAPYFYFSNASKYFSLFDGDI---- 
>HMX1_Danio_rerio 348 bp 
MHEKSQQ----QHTSTT---SRGSSFFIENLLGSCRTEKPVCPI---------KDNDGTE 
RANALKRYPNAYRKEMCVQAS---SAGFKTEI----SPLEWKGRETSRSPREESRN---- 
---------SSEYSRSDRDTPLASEPLDGVVDRKMSGCAVDEGDDARQLFDERS------ 
--------GPDTSEP------GSARKKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAADLEAVNFNH--NSQRIVRVPILYHDKATPM--- 
--STLSFNVSQVSPPLMGFSNSVNYPLSSFAHS---VNLMTSQMTGLV 
>HMX3_A_like_Callorhinchus_milii 348 bp 
MPETAQE----SPTP-----PKESPFSIKNLLNCDRKPSKPKTF-----LSAVKGAVEG- 
AAFALPHCRESGFPRFEIPAQRFALPAHYLER----SPAWWYPCTLS-SGIHLPRTEVV- 
EKTNVRDSDSP-----DRDSPEPGLRLQSDAKERDDSKSPDELVLEESSDAEDAKREDHG 
GGGGGGGGGGEWKKRTESPDKKPCRKKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLSH--AAQRIVRVPILYHENSVTD--- 
--TGSAGNAPVTQPL-----LTFPHPVYYSHPVVTSVPLLRPV----- 
>HMX3_Xenopus_tropicalis 348 bp 
MPETGQE----SSNPP----AKESPFSIKSLLTCEPSRAVRPHKAL---FTPIKGALDG- 
AAFALSPLTDLTFPRLEIPAQRFALPAHYLER----SPAWWYSYTLA-HGGHTPRTEVPD 
KSLLLGPT-SPVS-GGERDSPEPIHPLKAELEAKDSESKSPEEIILEESEPEEGKKDDSG 
EDWKK---REESPDK------KPCRKKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLSH-AAAQRIVRVPILYHENSSSA--- 
ESASSAANVPVSQPL-----LTFPHPVYYSHPVVTSVPLLRPV----- 
>HMX3_Danio_rerio 348 bp 
MPETTQD----TCAS-----AKDSPFFIKNLLNSDSKPSKPKPI-------LAPTKAGLD 
GSFSLSQVGEINFPRFELPTQRFALPA-YLER----ASAWWYPYTLS-ASAHLHRTEAA- 
QK--ARDS-SPTT-GTDRDSPELVLKSDPDAKDDEDDNKSGDEIVLEESDTEDGKKEGGI 
DDWK----KSDDGAD-----KKPCRKKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLSH-AAAQRIVRVPILYHENSASE--- 
-STNTAGNVPVSQPL-----LTFPHPVYYSHPIVTSVPLLRPV----- 
>HMX3_Gallus_gallus 348 bp 
MPETGQE----PPSAPPPPPPPKESFYIKNLLNGDPPKAAPKQPR----ALFAPSGKADG 
SGFALSQVGDLSFPRFEIPAPRFALSAHCLER----AQTWWYPYALTPAGAHLPRTEAAE 
KS--LLRDSSPAS-GTDRDSP-EPLLQGGDAEQKERDPKSPAEIVLEESDSEEGKKEGG- 
--------AEDWKKREESPEKKPCRKKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLSH-AAAQRIVRVPILYHENSGAE--- 
-SSAAGGGGPGPQPL-----LTFPHPVYYSHPSVTSVPLLRPV----- 
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>HMX3_Thamnophis_sirtalis 348 bp 
MPETSQDAPSSPPAAPSAAPPKESPFSIKNLLNGDHHPKAPFKQTRAL-FSPAAKGALEG 
AGFALSQMGDLAFPRFEIPAQRFALPAHYLER----SPAWWYPYSLT--GGHLPRPEASV 
EKC-LLRDSSPASGGTDRDSPEEPLLK----AEKALDTKSPDEIILEESDSEEAKKEESG 
AEDWPKREEAGSPEK-----KPPCRKKKTRTVFSRSQVFQLESTFDLKRYLSSSERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLSH-AAAQRIVRVPILYHESAGADAGA 
SGAAGATSAPVSQPL-----LTFPHPVYYSHPVVTSVPLLRPV----- 
>HMX3_Mus_musculus 348 bp 
MPEPGPDASGTPPPQPPPQPPKESPFSIRNLLNGDHHRPPPKPQPPPRTAAAAKGALEGA 
AGFALSQVGDLAFPRFEIPAQRFALPAHYLER----SPAWWYPYTLTPAGGHLPRPEASE 
KA--LLRDSSPAS-GTDRDSPEP--LLKADPDHKELDSKSPDEIILEESDSEEGKKEGEA 
VPGAAGTTGAESPEK-----KPACRKKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLSH-AAAQRIVRVPILYHENSAAE--G 
AAAAAGAPVPVSQPL-----LTFPHPVYYSHPVVSSVPLLRPV----- 
>HMX3_Homo_sapiens 348 bp 
MPEPGPDAAGTQPQPPPPPPPKESPFSIKNLLNGDHHRPPPKPQPPPRTAAAAKGALEGA 
AGFALSQVGDLAFPRFEIPAQRFALPAHYLER----SPAWWYPYTLTPAGGHLPRPEASE 
KA--LLRDSSPAS-GTDRDSPEP--LLKADPDHKELDSKSPDEIILEESDSEESKKEGEA 
APGAAGASGAESPEK-----KPACRKKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLSH-AAAQRIVRVPILYHENSAAE-GA 
AAAAAGAPVPVSQPL-----LTFPHPVYYSHPVVSSVPLLRPV----- 
>HMX1_Xenopus_tropicalis 348 bp 
MPDDSTE----PQSTSTA--ARVSSFFMENLLGAESKEEKKR---------------KGA 
DSGHHAQPSELTGGHFSSLCCQISPYHYSYPLRE--NTMEWYRRAQATY----------- 
----IGCT-SPDT--SDRDSPEIAEAGEGPGRGLRKHSESPGERREDYACKEEEEEE--- 
--------KAEQDSD-----QRSSRKKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAADLEAANISH--TSQRIVRVPILYHENSAAT--- 
---SMGFNLPHVSPALVGFSSPVNYPLASIPNS---VPFIRSQMTGLV 
>HMX1_Callorhinchus_milii 348 bp 
MPDKVTE----PQSTPP---ARVSSFFIENLLGNNGKDKHRDRN---------EESPEEA 
GPKSSRFHNGIAGSHCNQICCQMSTLGFCAQTYPLRSTLQWYTRAQPDCTGCSSPES--- 
----PKRG-SASS-EEEQCFSLTASDRDSPQGSDKGDRHEEVCSKEGGELQEEKRAELE- 
--------SNEAAKDQTDPNQKTGRKKKTRTVFSRSQVFQLESTFDMKRYLSSSERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAADLEAVNLSH--SSQRIVRVPILYHENSPSG--- 
---ALGFSLPQVSPPLVSFSSSINYPLATFPSS---MPFLRSQMSGLV 
>HMX1_Gallus_gallus 348 bp 
PPAGQRGAEEPGAGTPPPAAPRVSSFFIEDLLGTEGGGGTR------------RAAAGGG 
GGRGAPRCGPHSPLRLGASGCPLRD-----------AAVGWYRRAF-------------- 
----LGCA-SPDT--SDRDSPELPEDTERAGGGGRAAARGPAGGRQSSGGREEEEERGE- 
--------EAGEAEQ-----RAAGRKKKTRTVFSRSQVFQLESTFDVKRYLSSSERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAADLEAANLSH--AAQRIVRVPILYHENSPAS--- 
---ALGFGLPHMSPPLVGFSGGVSYPLGTFPAA--SLPFLRSQMTGLV 
>HMXB_hafish 348 bp 
MADRSSV----PPASKP---AKVSSFFIQNLLSSDDRLTKPRNRP--------HVCVQLG 
NRFGEEQGGNQPQETLGRISEDMPLRCITFPPYSGLAVRAWQPYLSAAVRPAETTLNESP 
RG--ISPD-TSLSPLSERDSPSTREVRREESVNVQRISVCPAINTGNVANISKEEANHNL 
--------EPEKCEETVDGEKKSGRKKKTRTVFSRSQVFQLESTFDMKRYLSSAERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLSQ--NAQRLVRVPILYHESPATQ--- 
---ATSGSIPVPSRPL----LAFPHTLHYLHPGISSPFSLLRSLPSLV 
>HMX1_Homo_sapiens 348 bp 
MPDELTE----PGRATP---ARASSFLIENLLAAEAKGAGRATQGDGSREQARRRLLAGT 
GPGGEARARALLGPGALGLGPRPPPGPGPPFALGCGGAARWYPRAHGGYGGGLSPDT--- 
----SDRD-SPET-GEEMGRAEGAWPRGPGPGAVQREAAELAARGPAAGTEEASELAEV- 
--------PAAAGETRGGVGVGGGRKKKTRTVFSRSQVFQLESTFDLKRYLSSAERAGLA 
ASLQLTETQVKIWFQNRRNKWKRQLAAELEAASLSP-PGAQRLVRVPVLYHESPPAAPAT 
LPFPLAPAAPAPPPPLLGFSGALAYPLAAFPAA-ASVPFLRAQMPGLV 
>HMX1_Mus_musculus 348 bp 
MPDELTE----PGRATPA---RASSFLIENLLAAEAKGAGRSTQGDGVREQARRRLQRRR 
QQRAGSGPGGEARARALGLGPRPPPGPGPPFALGCGGTTRWYPRVHGGYGGGLSPDT--- 
----SDRD-SPET-GEEMGRAESAWPRCPGPGTVPREVTTQGPATGGEEAAELAEAPAV- 
--------AAAATGE-----ARGGRRKKTRTVFSRSQVFQLESTFDLKRYLSSAERAGLA 
ASLQLTETQVKIWFQNRRNKWKRQLAAELEAASLSP-PGAQRLVRVPVLYHESPPAAGPA 
LPFPLAPPAPAPPPPLLGFSGALAYPLAAFPAA-ASVPFLRAQMPGLV 
>HMXB_lampetra 348 bp 
MSEKATT----PQNPGP---NKVSSFFIQNLLNSEDKPATKPERQLI--CFGFGNVRFGE 
EMSALGHGAGLVVAPFEIPMPRFAMPPFRLVEKSIAHPYLPFGQTESPRGCSPSLPNSDH 
ASPSSDRG-SPGTAANKCEDADGGDSSRGADEQLTLHKTAAAAAAGATEDAADAKEESIG 
DSGSERQLSCGGGGGVDLLEKKGGRKKKTRTVFSRSQVFQLESTFDMKRYLSSAERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLSH--TAQRLVRVPILYHESSGVRAAG 
SAHVHGGASHLTRPLL----QGFAHPLPYMHQAIGSPMPVMRSMTGLV 
>HMX1_Thamnophis_sirtalis 348 bp 
MPDQASG----TVQAAS---ARVSSFFIANLLAAQTKRRRRGDEEEEEEEAAEEESGPRQ 
AREETPAPRAQPGRPCPLACCQAPGPRLELSSPLRESALEWYRRARKAFRSCASPET--- 
----SDRD-SPEI-AEGATQPKASRQPRGTADPNAVEEKSTEPGRGRPGSGGGVADGKQR 
PE------EPEASEA-----RAGGRKKKTRTVFSRSQVFQLESTFDVKRYLSSSERAGLA 
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ASLRLTETQVKIWFQNRRNKWKRQLAADLEAAQLPP-STAQRIVRVPVLYHDSSLAGSAL 
AALPLSPHGPPPPPSLLGLAGPVAYPLSAFPAA---APFLRAPVSGLV 
>HMXC_hagfish 348 bp 
MTDKLQV----QAT-------NAPKFSIQHILGAELGRDS---------CPGSRRKELCN 
KSLGLPTHDGLNFPLFSSVSHTAVRGHVRDGLFWKRRPSTLHPLSQSPRLLSEEEHRLSP 
AYS-IASD-GPKD-TSEENSNAEDFVDRASPECKSPRLSCPMDGIKDEQVREDNKAVKDK 
--------RAEEDSS-----VKAPLKKKTRTVFSRSQVFQLESTFDMKRYLSSAERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLAQVSAAHRLVRVPVLYRDASLLR--- 
----AAAALPLSAP------LCF--P----GPGLAQLP--TSFATNMM 
>HMXA_hagfish 348 bp 
SSTEGEGAAPHQQHHSTKSGSSLAKFTIRCILGVTADEESGKEEEVSRF------HAKPA 
KTLDLRDGPLLENPPFEQTSRSAFVAAHLDAQPPRGKVACWLQSTKICHGGAEEGHG--- 
----TQST-ARRLDDESKKERVLPSTPRSDERLNIPGVMSTAPFCHEEVTRKS------- 
--------LQEDDHR-----ARTPPKKKTRTVFSRSQVFQLESTFDMKRYLSSAERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLAQVSAAHRLVRVPVLYQESSMAR--- 
------NNTPRPLPLH----YPLYYP----SSALSQFSL--AYNGGIL 
>HMXA_lampetra 348 bp 
MTDKQSP----PCN-------AAPKFSIQRILGTDLADSCRRPSHGAIKGDAWRGFPLSA 
AGVDLSLFSTSNGPHYATGAREALCGCKKKRLQ---AAATTPPAAGRCRPAQAAADIDAL 
VSPAVSSD-ATKETSLDLSNPDDVAERISPDFKAPPQKRSVGRVTADDIDSQAEERDAES 
AACRAGDRACESPPQ--HGSPRAPPKKKTRTVFSRSQVFQLESTFDMKRYLSSAERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLAQVSAAHRLVRVPVLYRDASLLR--- 
--AAAAASLPLP--------GALCFP----GAGLSQFPTSFPSNLI-- 
>HMXC_lampetra 348 bp 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------KKKTRTVFSRSQVFQLESTFDMKRYLSSAERAGLA 
ASLHLTETQVKIWFQNRRNKWKRQLAAELEAANLAQVSAAHRLVRVPVLYREGGLHGAG- 
-----GVRAPLAFP------YPFYYPGGALTHF--AMPYAASSSGLMQ 
 
S2.9) HMX CNE (CHAPTER 5) 
 
>uHMXcne_Zebrafish/431-1513 
--------------CACTCTCCCTCCGTCCTGCCTTTTTCTCCTCTCTGCCGCCCCCCTTTAA--------- 
-----------------------------------------AGCACGTCTCATAGAAATGTATT-------- 
-------------------------------------------------TATATCTC--------------- 
---TATATCTACAATCGAGACGG---------------------TGAGTGGGGAAAGAAAGGGAGA------ 
-------GAAAAAGTGGGCTCTGTCAGAAGTGGTGGGG---------------------------------- 
-------------------------AAGAGTGTGAAAGTA--------------------GCCGATT----- 
--------------TTCTTAATACATCCCCTGGGAGCAGATAAGTCTATCAATC--TGTTAGATTG--G-AA 
AGCCATTAGGT---GCCCTGGTTTATGCGTCTCAAGCTGTTAAAGCAGAGCAGATTGAT------------- 
--------TGTT-GAGCCTTTG--ATGGGATATGCTGATCTAATC-TCACTGTGCTTCAGTTTGCAATAAAT 
TACACAATTCATTTCCCCCCATTTAGGGGAAGAAAATG---------------------------------- 
-----------------ACACCTCC-AGGCACGCCTGGCCTCTCTGGG------CGAAACAGCACAC----- 
--AGA---------AGCTAT-------T---------TTATGGCGCCATTTAGC---CAGCGAGCT-TTCAG 
CCAACCAGGCCAACCGCCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTGTGCTCTCCTTTCCAA- 
--AAAATCGAAGCATAATCAAGGTGTATGTTTAGAAAATTTATTGTTATAATTTCCACCC-ATAATCTCC-T 
CCATTTTCCTGCAGCCAGAATGACATAGATCATCATCTGA---GGGGGGAAAAAAAGTGGAAAATGGATAGC 
AGTTTAAAATTTATCGGTCTTTGATTCTCA-ATTATAGGTGTTTATGACTTCATCCGTCTTCAGCCACCTCA 
ACC---TTTTC-----------CATTATGGTGG--------AATATTATTTGTACGGAATCCATTAAATTCA 
CAAGGCAGGACTCTAATGGCGGGGCTGCAGTGCTTTGCAGAGG-----------GAAAAGTTTTTTGAAAGG 
T---TAGCTTTAG--------CAAAAGCGCTGCTGTTATGACACCAGAA--ATTGCTTTATTGATGGGCTTC 
CTCAGA-----------------------------------------GCCTGAGCATTTGGGCCATTTGTAA 
---CAGCCTCCATAT----CTCTATCTCCTCTCAGACACTGATGAGAAGCCACTGCT-----GCCTCAAC-- 
------------------------------------CCGATTACAGCGCTGTAATGACACA----------- 
------------CGGTCAGAACGCTTGGCCCAAGAACGCTCACACCTGGCTATTCTGTGGAAGGCA 
>uHMXcne_elephantShark/391-1534 
TTTATTATGGTCAATCGGCTCAAGCAGCGCACACTATATATTTCTTACACTGTCATTTTGAAGAAAC----- 
---------------------CAGTCTAAAAATGTATTCCAAATATACCACCACATAACATATTCTATTCAT 
TATAATTGAGTTGAATGCTTC--TCTGTTTCTCGATTTTCTTGTTTTATACTACCTT----CAAAAACTCAA 
TAACACATTTCAAAAAAAAACTATTCCATTTTCACCCAATGTGTTACGTTTTAAAGAACCTCCAGA------ 
----------------------CATACCTATGTTCCTG--------------------------------TT 
CAAAAAAATGTCA---ACTTGCACCACGTGTG---AACTA--------------------GTCGATT----- 
--------------TTCTTAATTCATCCCTTAGGAATGGATAAGTCTATCAATC--TATTAAATTG--G-AA 
AGCCATTAGAG---CCCCTGGTTTATGCGTTTCAAGCTGTTAACTAGAAGTTGATTGAT------------- 
--------TGTT-GTTCCTTTG--ATAGGATATGCTGATCTAATC-TCACTGTGCTCTAGTTTGCAATAAAT 
TACACAATTCATTTCC-TTCATTTATA--ACATAAAAT---------------------------------- 
----------------CACACCTCG-AGGCATGCGTGCTCAGAG----------GCAAAGAGCA-------- 
-AGGA---------TCCTAT-----------------TTATGGTGTCATTTAGC---CAGCAAGCA-GCCAA 
CAAT------------CCT--------------------------------------------------GGG 
AAAAAATCGAAGCATAATCAAGGTGTATGTTTGGAAAATTTATTGTTATAATTTTCCACA-GTAATCTTC-T 
CCATTTTCAAAGCACCCCAGCGACATATATCATAATAT-A---AAACAGAAAATGAAT-----------AGC 
-GTTTAAAATTTATCGGTCTTTGATTCTCA-ATTATATGTGTTTATGACTTCATCTGTCTTCAGTGACTTCA 
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ACC---TTTTC-----------CATTATTGTAG--------AATATTATTTGTACGGTATCCATTAAATTCA 
CAATCCTG--CAGTAATGGC-ACACTATAGCGTTTGGGAAAGG----------------AATTTTTGAAAGG 
-----GGCTTGA---------AGAAAGCGAAGCTGTTATGACACTAGAA--ATTGCTTTATTGATAGCCTTG 
CCTCTC-----------------------------------------GCCTGCACATTT-GGCAATTTGTAA 
---CCTTCCCCATAT----CTATATTTCAGC-GTGACACTGATAAGAACCTTTCTGT------CCCCTAC-- 
------------------------------------CAGATTACA-GTTTGTAATGACACACAACGTTTTCA 
GAAGCCAGTCTAGGACCCCATTGAGCATTCTACAAACATGCTAAACCGGTTAAAAGATCAACATCA 
>uHMXcne_chicken/406-1530 
GAGGCCTTT-----CCCCTTGAGCATGTGGCTGCATCTCCTTCGCAGCACCCAGCCCCTCAGCCACGACACA 
TCCGGCTGCACCGCTCCTCCCGCCGGCTCGTTTCTCTGCTTGGAAAATCCCTGGATAACCTGTT-------- 
---ATTTAAATGAACCTCTCACACGTTGGCTATGGTTA-----------CTTACTTT----TC-----TCAA 
TGACGAATCTTAAAACGG----A---------------------TTGTCTGTAAAAGATCATCTGT------ 
-------------------ACC-TTATCGGTGTCCCAATCCTCTACCCTCCCTTCCCCCCGCCCCAAAAACA 
AA---ACCTGTCAGA--GGTGCACCACGTGTGTGAAACTA--------------------GTCGATT----- 
--------------TCCTTAATTCATCCCTTGAGAATGGATAAGTCTATCAATC--TATTAAATTG--G-AA 
AGCCATTAGGA---GGCCTGGTTTATGCGTTTCAAGCTGTTAACTAGAAGTTGATTGAT------------- 
--------TGTT-GTTCCTTTG--ATAGGATATGCTGATCTAATC-TCACTGTGCTCCAGTTTGCAATAAAT 
TACACAATTCATTTCC-TCCATTTAGA-AAGAGAAAAT---------------------------------- 
----------------CACACCTCC-AGGCATGCCTGCTTCA---GAG------GCAAAGAGCA-------- 
-AGAA---------GCCTAT-------T---------TTATGGTGCCATTTAGC---CTGCAAGCT-TTCAG 
CAATCCTAGCC-----TCC--------------------------------------------------AA- 
--AAAATCGAAGCATAATCAAGGTGTATGTTTGGAAAATTTATTGTTATAATTTTCCCCAAGTAATCTCC-T 
CCATTTTCCAGGGGCCCAAAAGACATAGATCATCATCT-A---AAAGAGAAAATGAAT-----------AGC 
AGTTTAAAATTTATCGGTCTTTGATTCTCA-ATTATACGTGTTTATGACTTCATCTGTCTTCAGTGACTTCA 
ACC---TTTTC-----------CATTATGGTGG--------AATATTATTTGTACGGGATCCATTAAATTCA 
CAATCCAG--CCCTAATGGT-AGGCTGTAGCGTTTCCAGAAGA---------------AAATTTTTGAAAGG 
T----GGTTTGC---------AGAAAGCGAAGCTGTTATGACACTAGAA--ATTGCTTTATTGATAGCCTCG 
CCTCTC-----------------------------------------GCCTGCACATTT-TGCAATTTGTAA 
---CCTGGCCCATAT----CTATATTTCAGG-CTGACACCAAGAAGAACCTCGCTGT----CCCCCACAC-- 
------------------------------------CAGATTACA-CCGTGTAATGACACGGCAGCG----- 
---------------------------------CGGCGGTCAGGGGCCGCCCGGCCGCCTCCTCCG 
>uHMXcne_Chrysemys/483-1565 
---------------GCAAAGAGTCAGTCTCATTTCATATCTGGCTGCACCAGTCCCTTTAAATGTT----- 
-----------------------------------------CGCAAGTCCCTGGATAACGTGTT-------- 
---ATTTAAATGAACCTATTGCACGTATGCTATGGTTA-----------CTTACTTT----TC-----TCAA 
TGACGAATCTTAAAACGG----A---------------------TTGTCTGTAAAAGATCATCTGT------ 
-------------------ACT-TTACCAGTGTCCCAG---------TTCTCTTCCCCCTCCAAAAAAAAAA 
AAAAAACCTGTCAAA--GGTGCACCACGTGTGTGAAACTA--------------------GTCGATT----- 
--------------TCCTTAATTCATCCCTTGAGAATGGATAAGTCTATCAATC--TATTAAATTG--G-AA 
AGCCATTAGGA---GGCCTGGTTTATGCGTTTCAAGCTGTTAACTAGAAGTTGATTGAT------------- 
--------TGTT-GTTCCTTTG--ATAGGATATGCTGATCTAATC-TCACTGTGCTCCAGTTTGCAATAAAT 
TACACAATTCATTTCC-TCCATTTAGA-AAGAGAAAAT---------------------------------- 
----------------CACACCTCC-AGGCATGCCTGCTTCA---GAG------GCAAAGAGCA-------- 
-AGAA---------GCCTAT-------T---------TTATGGTGCCATTTAGC---CTGCAAGCT-TTCAG 
CAATCCTAGCC-----TCC--------------------------------------------------AA- 
--AAAATCGAAGCATAATCAAGGTGTATGTTTGGAAAATTTATTGTTATAATTTTCCCCAAGTAATCTCC-T 
CCATTTTCCAGGGGCCCCAAAGACATAGATCATCATCT-A---AAAGAGAAAATGAAT-----------AGC 
AGTTTAAAATTTATCGGTCTTTGATTCTCA-ATTATACGTGTTTATGACTTCATCTGTCTTCAGTGACTTCA 
ACC---TTTTC-----------CATTATGGTGG--------AATATTATTTGTACGGGATCCATTAAATTCA 
CAATCCAG--CCCTAATGGT-AGTCTGTAGCGTTTCCAGAAGA---------------AAATTTTTGAAAGG 
T----GGTTTGC---------AGAAAGCGAAGCTGTTATGACACTAGAA--ATTGCTTTATTGATAGCCTCT 
CCTCTC-----------------------------------------GCCTGCACATTT-TGCAATTTGTAA 
---CCTGGCCCATAT----CTATATTTCAGG-CTGACACTGATAAGAACCTTTCTGT----CCCCCATAC-- 
------------------------------------CAGATTACA-CTTTGTAATGACATG----------- 
--GAGAATGCAGCGGTCAGGGGGCTGAG-----AGCAAGTCACCTCCCTTCACATCCTCCTCCTCC 
>uHMXcne_Human/458-1549 
--------------AAGGGAGGCCGAGTTCTATTTTATCTCTGGCTGCGTCAGCCCCTTTAAATGTC----- 
-------------------------CTCAATTCCCCTACTTGGAAAGTCCCTGGATAACACGTT-------- 
---ATTTAAATGAACCTATTCCACATCTTCCATGGTTA-----------CTTACTTT----TC-----TCAA 
TGACGAATCTTAAAACGG----A---------------------TTGTCTGTAAAAGATCATCTGT------ 
-------------------ACT-TTACCAATATCCAGGCTCCCCCTCCCC---------------------- 
AAAAAAACTGTCAGA--GGTACACCACGTGTGTGAAACTA--------------------GTCGATT----- 
--------------TCCTTAATTCATCCCTGGAGAATGGATAAGTCTATCAATC--TATTAAATTG--G-AA 
AGCCATTAGGA---GGCCTGGTTTATGCGTTTCAAGCTGTTAACTAGAAGTTGATTGAT------------- 
--------TGTT-GTTCCTCTG--ATAGGATATGCTGATCTAATC-TCACTGTGCTCCAGTTTGCAATAAAT 
TACACAATTCATTTCC-TCCATTTAGA-GAGAGAAAAT---------------------------------- 
----------------CACACCTCC-AGGCATGCCTGCTTCA---GAG------GCAAAGAGCA-------- 
-GGAA---------GCCTAT-------T---------TTATGGTGCCATTTAGC---CTGCAAGCT-TTCAG 
CAATCCTTGCC-----TCC--------------------------------------------------AA- 
--AAAATCGAAGCATAATCAAGGTGTATGTTTGGAAAATTTATTGTTATAATTTTCCCCAAGTAATCTCC-T 
CCATTTTCCAGGCGCTCCAACGGCATAAGTCATCATCT-A---AAAGAGAAAATGAAT-----------AGC 
AGTTTAAAATTTATCGGTCTTTGATTCTCA-ATTATACGTGTTTATGACTTCATCTGTCTTCAGTGACTTCA 
ACC---TTTTC-----------CATTATGGTGG--------AATATTATTTGTACGGGATCCATTAAATTCA 
CAATCCAG--CCCTAATGGT-AGGCTGTAGCGTTTCCAGAAGA---------------AAATTTTTGAAAGG 
T----GGTTTGC---------AGAAAGCGAAGCTGTTATGACACTAGAA--ATTGCTTTATTGATAGCCTCG 
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CCTCTC-----------------------------------------GCCTGAACATTT-TGCAATTTGTAA 
---CCTGGCCCATAT----CTATATTTCAGG-CTGACGTTGATAAGAACCCTTCTGC----CCCCCACAC-- 
------------------------------------CAGATTACA-CTTTGTAATGACATG----------- 
--GAGAATGCAGGGTGGGGAGGGGGACCGAGAAGGGCAGCCACCTTCTTCCTCCTCCCTGTCCCCA 
>uHMXcne_mouse/466-1570 
CCGACCTCTATGCAAAGGGAGGCTGGGTTTCATTTTCTCCCCAGCTGCGTCAGCCCCTTTAAATGTC----- 
-------------------------CTCAATTCTCCACCTCGGAAAGTCCCTGGATAACGTGCT-------- 
---ATTTAAATGAACCTATTGCACGTCTTCCATGGTTA-----------CTTACTTT----TC-----TCAA 
TGACGAATCTTAAAACGG----A---------------------TTGTCTGTAAAAGATCATCTGT------ 
-------------------ACT-TTACCAATATCCAGGCTCCCCCTCCCC---------------------- 
AAAAAAACTGTCAGA--GGTACACCACGTGTGTGAAACTA--------------------GTCAATT----- 
--------------TCCTTAATTCATCCCAGGAGAATGGATAAGTCTATCAATC--TATTAAATTG--G-AA 
AGCCATTAGGA---GGCCTGGTTTATGCGTTTCAAGCTGTTAACTAGAAGTTGATTGAT------------- 
--------TGTT-GTTCCTCTG--ATAGGATATGCTGATCTAATC-TCACTGTGCTCCAGTTTGCAATAAAT 
TACACAATTCATTTCC-TCCATTTAGA-GAGAGAAAAT---------------------------------- 
----------------CACACCTCC-AGGCCTGCCTGCTTCA---GAG------GCAAAGAGCA-------- 
-GGAA---------GCCTGT-------T---------TTATGGTGCCATTTAGG---CTGCAAGCT-TTCAG 
CAATCCTTGCC-----TCC--------------------------------------------------AA- 
--AAAATCGAAGCATAATCAAGGTGTATGTTTGGAAAATTTATTGTTATAATTTTCCCCAAGTAATCTCC-T 
CCATTTTCCAGGCGCGCCGACGACATAGATCATCATCG-A---AAAGAGAAAATGAAT-----------AGC 
GGTTTAAAATTTATCGGTCTTTGATTCTCA-ATTATACGTGTTTATGACTTCATCTGTCTTCAGTGACTTCA 
ACC---TTTTC-----------CATTATGGTGG--------AATATTATTTGTACGGGATCCATTAAATTCA 
CAATCCAG--CCCTAATGGT-AGGCTGTAGCGTTTCCAGAAGA---------------AAATTTTTGAAAGG 
T----GGTTTGC---------AGAAAGCGAAGCTGTTATGACACTAGAA--ATTGCTTTATTGATAGCCTCG 
CCTCGC-----------------------------------------GCCTGCACATTT-TGCAATTTGTAA 
---CCTGGCCCATAT----CTATATTTCAGG-CTGACGTTGATAAGAACCCTTCTGC----CCCCCACAC-- 
------------------------------------CAGATTACA-CTTTGTAATGACAT------------ 
--GGAGAATGTAGGGGGAGGAGGGGGCTGAGAAGGGCAGCCACCTCTTCCTTTGCTGTCCCCAGCT 
>uHMXcne_Xenopus/288-1446 
----------------------------------------------GCAACTCGCTCACAAACTGCA----- 
----------------------------------AATCTTGTGCAAATCTCGGCCACATGTGTTTCAGGCCG 
GCGGGTTATGAAAAAA----CATTTGGGTTTAAAATAAAAGGGCACCTTTTGGGCTTTGTGCA-----TTGC 
ACTTGCAATTGGAAATGAACC-C---------------------TCTAGTGTTGGATATAATATGAGACTTC 
TGTCTTTCACCCCATGCAAGTTGCCCCCTGATCTTCCT---------------------------------- 
-----TTCTGGGGGAGGGCTATAAGGGGGAAGCAAGGCTGG------------AGGGACAGTGAACTGAGGA 
AAGAGGAGTGTGCGTCTTTAATTCCTCCCCCGGGAGCACATTAGTCTATCAATC--TAATAAATTG--G-AA 
AGCTATTAGCA---GGTCTGGTTTATGCGTTTCAAGCTGTTAACTAGAGTTTGATGAAT------------- 
--------GGTT-TTTCCTTTG--ATGGGATATGGAGGCCTGATC-TGACTGGGTTGGACGCTGCTATAAAT 
TACAGCCTTGCTTCTC-------------CGAGAGATT---------------------------------- 
-----------------CTCCCTACAGGCACTGGCTGCTCCC------------------AGCACACT---- 
--------------GCTCACTCTCTTCT---------TTATGGGCCTATTTAGC---TCGAAAGCTCCTCAA 
CAATCCTGGCC-----TCC--------------------------------------------------AA- 
--AAAATCGAAGCATAATCAAGGTGTATGTTTGGAAAATTTATTGTTATAATTTTCCCTGCGTAATCTCC-T 
CCATTTTCCCGGCAGCTCCAACTCATAGATCATCATCT-A---AAAGGGAAAATGAAT-----------AGC 
AGTTTAAAATTTATCGGTCTTTGATTCTCA-ATTATACGTGTTTATGGCTTCATCTGTCTTCAGTGGCTTCA 
ACC---TTTTC-----------CATTCCGGTGG--------AATATTATTTGTACGAGATCCATTAAATTCA 
CAATCCAG--CCCTAATGGTCGG-CGCCAGCATTTGCAGAAGG--------------AAATTTTTTGAAAGG 
T----GGTTTGC---------AAAAAGCACAGATGTTATGACATTGGAA--ATTGCCTTATTGATGGCTCCT 
CTCTCT-------------------------------------------GCTGCTCTCGGTGCAATTTGTAA 
---CCTGGCCCATAT----CTATATCTTAGCCTGACAGCTCAAGAATAGCCCTCCCACACCCCTTCCCACAT 
ATCATCCCGCTTGGTGACACAAGGTGTTTAGACAGATGGACAATGCCCTGTCACTCCTGCTCAGCCCCCCCC 
CGACATACAGGGTAAAAAGGATTGTCAGGCAGGAAAAAGTTAAATATCAGTCTACCTGTTCTATCT 
>uHMXcne_hagfish/1-702 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
--------------------------------------------------CCAGGGCGGGCTCCGA------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
---------------------------------------ACGGCTCCATCAATCGGCAGCAAGCAG--GCAA 
CGCCATTAGGC---TCCCTACGTTCCGCGTCAGAGCCCGTTAATTGGAACCTGATTGAT------------- 
--------CGTTGGCCCTTTTG--ATAGGATATGCTGACCTAATC-TCGCCATGCTCCATTTTCCAATAAAT 
TACACAATTCATTTCC-AACATTTATTACATATAAAAA---------------------------------- 
---------------TCACAGCCTC-GGGCGCTTTGCCTGCG---AGG------CCGCAGAACCTAAC---- 
--------------GCCTGTTTTCTCCT---------GCTTCCTATCAATGGCA---CTTCGAACGGTCGGA 
CGAAGCGAT------------------------------------------------------------GAG 
CGAAAATCGAAATATAATCAACGAGAATGTTCGGAAAATTTATCGTTATAATTTTCCGCC-GTAATCTTTGC 
CCATTTTCCAGGACGGGCCGTAACATATTTCATAATAT-----ACAGCGAGACGGAC------------TGC 
CCTTTAATATTTATTGGTCGTTGATTCTCAATTCAGCCTCGTATATGACTTCATTTGTCATCGCTGACTCGC 
GCCATTTTTTCCCCGAGCCCCCAAGCGCCGGGCCGCGCTCACGGCCGCCCTCCACCGTTACTCGGAAAGGCG 
ATGCTTGG--TAATCAAGATGGGGAACTGAAATTTTGAGAAGT----------------------------- 
-----AATTTG----------AAAGTGCGGAGGAGTTGTGACACGTTAA--ATTGCGTTATCGATGGCGTAC 
TTTTCC-----------------------------------------------------CTGGACCCTTTAA 
---CCGCATACAGGTGCA------------------------------------------------------ 
------------------------------------------------------------------------ 
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------------------------------------------------------------------ 
>preHMX22_lamprey_/135-994 
------------------------------------------------------------------------ 
--------------------------------------------AGAGAGGGAGGCAGAGTC---------- 
--------------------------CGACTGTGAGCGGGGAGAGGCAGGCGCCTCT----GG-----TCGA 
TGTTTCCCCTTC----------T---------------------CCGGCTGCAAGGCCCCCGCCGT------ 
------------------------------------------------------------------------ 
-----------------------------------------------------------GCTCGGCT----- 
-----------------------------ACAGAGCCGCCTCCATCCATCGGGC---ACCAAACAGGCGCGG 
GGCCATTAGCT---CCCGCGCGTTCCGCTTTACAGCCCGTTAATTGGAACTTGATTGAT------------- 
--------CGTT-GCCCCTTTG--ATAGGATATGCTGACCTAATC-TCGCCATGCTCCATTTTCCAATAAAT 
TACACAATTCATTTCC-TACATTTATTACACATATAAA---------------------------------- 
------AAAACCCACACACAGCCCTTAGGCGGTGCCGACGCGAGTATGCGTCCTATATAGTGCCCGC----- 
--------------GCCTGTTTC--------------TCAGCGGGTCCCTTGGCTATCAGAGGCGCTCTGAG 
CCACGCTTGCGCTAGCGGT--------------------------------------------------GAG 
CGAAAATCGAAATATAATCAACGGGAGTGCTCGGGAAATTTATCGTTATAATTTTCTCCT-GTAATCTTCGC 
CCATTTTCCAGGACGGGCCGTAACATATTTCATAATAT-----ACGGCGAGACGGAAT-----------GGC 
-CTTTAATATTTATTGGTCGTTGATTCTCAATTCAGGCTCGTATATGACTTCATTTGTCATCTCGGACTTGA 
ACC---ATTTTTCCTGAGCCCGGAGCACGGCAGCTTGGCTCGCGGCCGACCGCGGCCGCTATTTCAGAGGCA 
ACACTCTG--TAATCATAATAGGGAACTGGAATTTTGAGAAGT----------------------------- 
-----AATTTG----------AAATTGCGAAGGAGTTGTGACACGTTAA--ATTGTGTTATCGATGGTGTGC 
TCCGGC------------------------------------------------------AGCGATTTCTTT 
---TT--------------TTTTTCTTCCTTGGGCGCGCTCGCAGAGAGCCAG------------------- 
------------------------------------------------------------------------ 
---------------------------------GGAAAGGCTAAGGTAATGCAGCCTC-------- 
>dHMXcne_Zebrafish/500-1623 
CTCAATCCTACGTACAACACTTTAGAGGAAACTGGCCTATCTTTGCTTATTACTTTCTTGAAATGTT----- 
------------------------------------TTGGTGTTATTCAGGGAAAAAGGATATCTTCTTT-- 
----TTTGCTCCACCTTTCCCATTTGCCTTTGTGATTGAAAGCGAGCATCAGATTTT----CA-----TCAA 
AGTTCTATT---AAGTGAAAC-A---------------------TAGGTTGCGGGGCAGCCTCTGA------ 
-----TTGAAACAGTTTAAATT-TTAATTGTGTTTTTA---------------------------------- 
-----ATTTGACATATAGTTGCG-GAGAGGAATGACACCACAACGCCG-----AGGGGCGGTCGATT----- 
--------------CGCTTAATTTCTCCCTCAGGGATTGATGAGTATATCAGAG--CAGTAGATTG--G-AA 
ACCCATTAAGA--CTCAATGGTTAG----------GTTGTTAATTGGATCTTGATGAAT------------- 
--------AGA--AGCCCTTGG--TTGAACTATACTGATCCAATCTTCTTGACTTTCTGTTTTCCAATAAAT 
TACCCAATTCATTTCC-CAGCCGTAGATTACATAAATT---------------------------------- 
---------------GTACACCTCCAGGGCTTGAGCTTCCCGCCTGCT------CGCTCTCGCTCTCTCTCT 
CTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCCAAAAACCATTTGAGAAAAAATAAAAG-ACCAG 
CCTCAGAAT-------CTT--------------------------------------------------GAA 
TGAAAATCGAAACATAATCAGCGTTTATACTTAGAAAATTTATTGATATCATTTTCTCTG-GTAATTTC--C 
TTATCTT--AAAGTTGGACATGCCATATATCACAATAC-A---CACGTGTAAAGGGCC-----------CTT 
TGTTTAATATTTATCGAAGCTTGATTTTCAGATCAAAGGCGCCCATGACTTCATCTGTCTTTCTAGTGGAAA 
GCA---TTTTT-------ACCAGAGCTCGATGTGTATGTTCGG--TCATTACTATCTGCTGCAGCACGTG-- 
----------CCAAAAAGCC------------TGTTCAGCCGG-------------------ATTTGAAAGA 
TCTTTAGCTTTC---------TGAACGCAAGACCG--ATTGTCCCATAATCATTGGGTGTTCATCACAGTAA 
ACCTGT-------------------------------------------CTAGGTATTTGCAAAACTTATAG 
GTGCTCAGTT---------TGCCGTCGTGGTCAATAGGCTAATAGAAACAACTTTTCAAAAATTTTGCAC-- 
------------------------------------ACTATAAAACATTAACAGCTGCACATCAACAA---- 
---------------------------------AAAAATGATAATACTGCTCCCTCCTTCCCAAAC 
>dHMXcne_Xenopus/78-1135 
-------------------------AACGCTACCGCCTGCTCTCCTGTGCCGGGTCCCTGT----------- 
------------------------------------------------------------------------ 
--------------------------------TGATAGAGAGCGAGCATCAGATTTT----CA-----TCAG 
AGTTCCATT---AAGAGAAAC-A---------------------TAGGTTGGAGGGCAGCCCCTGA------ 
-----TTGAAACAGTTTAAATT-TTAATTGTGTTTTTA---------------------------------- 
-----ATTTGACATATAGTTGCA-GAAAGGAATGACACTACAACGCCA-----AAGGCCGGTCGATT----- 
--------------TCCTTAATTTCTCCCAGAGGAATTGATGGGTTTATCAGGC--AACTAGATTG--G-AA 
AGCCATTAAAGACTCCTCTGGCTGG---------GGCTGTTAATTGGAACTTGATGGAT------------- 
--------GGAGGGACTCAGTG---GAGGCAATGCTGATCCAATCTTTAGGACTTTGTGTTTTCCAATAAAT 
TACCCAATTCATTTCC-CAAGCACAGATTACATAAATT---------------------------------- 
---------------CTACTCCTCC-AGGGCTCTGGGTT----------------AAAAAAGCCCCCCTTCT 
CCCCA---------CCCCATAAGACTAT---------GCCAGATGCCATTTGCA---CCAAAATATCT---- 
----------------TCT--------------------------------------------------GAA 
TGAAAATCGAAATATAATCAACGTTTATACTTAGAAAATTTATTGCAATCATTTTCTCTC-GTAATTTC--C 
TTATTCT-AAAGTTTGGACATGCCATATATCATAACCCCAGTCAGTGGGGGAAAAATAGGCAAGTACCATGT 
-GTTTAATATTTAGCAAAGGTTTATTCCAAGATCAAACTTGTTTATGGCTTCATCTGTCATTTACACCCATA 
GAC---TTTCC-------CCAATATAACGGCCC--AGCAACAAGCCTATTTCCAACTACAGCACAAAGGG-- 
----------AAAAAAGGATCAA---------TTTTTATTAGG----------------GCTGCATGAAATC 
T-CACAGCTCCC---------TCAGTGTGAAGCTGCTTTGGTGCCATAAGGATTAACCCACTGGCAGCCTCC 
ATTCTCAGGGCAAGGGAAAGAAAGGATCATGGAGCAGTGAGAGAGATATATGAGAATATAGATAATTAATAT 
AAGCCTAGAACCTTCA---TTCTCTGTTCCTATTGAAAACAGCATCTGCCTGTCCTTTGTTATTTACTGCAC 
TGCT------------------------------------------GGTTCTGACTACATGCACCATT---- 
---------------------------------AAAGTCTCCAGTCCCTGTACACTGCTACAACTG 
>dHMXcne_Human/519-1675 
CCTATCACT-----GAGGCAGGAGCGGTGAGGTGGAGTCACCTGCTGTGCCTCACCC--------------- 
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-----------------------------AAGCGCTAATGTCTTAAAGAAATATAAAGAATCCCCTTCTTTC 
GTGAGCTCCTTCACCGCCCTCGCCCCCGTTGGTGATGGAGTGCACGCATCAGATTTT----CA-----TCAA 
AGTTCTATT---AAGTGAAAC-A---------------------TAGGTTGCAGGGCACCCTTTGA------ 
-----TTGAAACAGTTTAAATT-TTAATTGTGTTTTTA---------------------------------- 
-----ATTTGACATATAGTTGCA-GAAAGGAATGACACTGCGTCGCCA-----AGGGGCGGTCGATT----- 
--------------TTCTTAATTTCTCCCAGAGGAATTGATGAGTCTATCAGGC--CACTAGATTG--G-AA 
ACCCATTAAAG--CTCTCTGGTTAG----------GCTGTTAATTGGAACTTGATGGATGTGGGGGGGTGGG 
GAGGGGGGTGGA-GAGTGTCGGGACTCGGCTATGCTGATCCAATCTTCATGACTTTCTGTTTTCCAATAAAT 
TACACAATTCATTTTC-CAGCAGCAGATTACATAAATT---------------------------------- 
---------------GTACACCTCT-GGGGCTCTCTTTTTCAAATAGG-----------GAGCCCTTTTCCC 
CAAAA---------GCCTAT-------T---------GTGAGATGTCATTTGCA---CCAAAGA---ACGAA 
CAGCAGAGGCC-----CTT--------------------------------------------------GAA 
CGAAAATCGAAACATAATCAACGTTTATACTTAGAAAATTTATTGAGATCATTTTCTCTG-GTATT-TC--C 
TTATTTT-AAAGTTTGGACGCGCCATATATCATAATCCACTCGCGTGGGGGCGGGGGGGCAGAC-----TGT 
-GTTTAATATTTATCGAAGCTTGATTCCAAGATCAAACTTGTTTATGACTTCATCTGTCATTTCGGA-GGGA 
GCC---TTCTT-------------CTATTACCCGGCTCAGCCAGCCTATTTCC--CAACTGCCGCAGAG--- 
----------CAGAGAGGATCAA---------TTTTTATTAGG----------------ATCCTCGGCAAGT 
T----TGCTCTGGGCCGCTTTAATATTGAGCAGTGGCATAATCTCGGGA--CCTAAACTTTAAGCGTTCTTT 
CAGGCT----------------------------------------------------CAGAAAGTTTATCA 
TTCCTTGGAACCTGGTTATGCCTAATTCCTAGGAGAGGGAGACAGGGGGTCGATCCCAAAGATGCA------ 
------------------------------------GAGGGGCCATCCTCCAAGGTGTGGGTATTAAACTGA 
GTAGGATTGGGCGGAGCTATCCCAAGGCTAGGGAGGTGGGCGGGGTGTGGGATAGTACTGAGTTGA 
>dHMXcne_Mouse/493-1644 
CGCATCATT-----GAGTCGGGAGCAGTGAGGTGGACTCATCTGGTGTCCCTCACCCCAGCACTAAA----- 
---------------------------------------GTCTTAAAGATATAGAAAGAATCCTCT-CTCAA 
GAGAGTTCCTTCACCACCCTCACCCCCCTCGGTGATGGAGTACAAGCATCAGATTTT----CA-----TCCT 
AGTTCCATT---AAGTGAAAC-A---------------------TAGGTTGCAGGGCACCCTTTGA------ 
-----TTGAAACAGTTTAAATT-TTAATTGTGTTTTTA---------------------------------- 
-----ATTTGACATATAGTTGCA-GAAAGGAATGACACTCAGTCGCCA-----AGGGGCGCTCGATT----- 
--------------TTCTTAATTTCTCCCAGAGGAATTGATGAGTCTATCAGGC--TACTAGATTG--G-AA 
ACCCATTAAAG--CTCTCTGGTTAG----------GCTTCTAATTGGAACTTGATGGATGT----------- 
--GGGAGGGGGGGGGGTGTCGGGACTAGGCTATGCTGATCCAATCTTCATGACTTTCTGTTTTCCAATAAAT 
TACACAATTCATTTTC-CAGCCACAGATTACATAAATT---------------------------------- 
---------------GTACACCTCT-GGGGTTCTCTTTTTCAAGTAGG-----------GAGCCCTTTTCCC 
CAAAA---------GCCTAT-------T---------GTGAGATGTCATTTGCA---CCAAAGA---ACGAA 
CAGCAGAGGCC-----CTT--------------------------------------------------GAA 
TGAAAATCGAAACATAATCAACGTTTATACTTAGAAAATTTATTGAGATCATTTTCTCTG-GTATT-TC--C 
TTATTTT-AAAGTTTGGACGCGCCATATATCATAATCC-A---CTCGTGGAAAGGGGCGGGGGCGAGACTGT 
-GTTTAATATTTATCGAAGCTTGATTCCAAGATCAAACTTGTTTATGACTTCATCTGTCATTTCGGA-GGGA 
GCC---TTCTT----------CCACTATTACCAGGCTCGGCCAGCCTATTTCC--CAACTGCCGCAGAG--- 
----------CAGAGAGGATCAA---------TTTTTATTAGG----------------CTCCTCCGCAAGT 
T----TGCTCTGGGCCGCTTTAATATTGAGCAGCCACATAATCTCGGGA--CCTAAACTTTAAGTGTTCTTT 
CAGTCT----------------------------------------------------GGAGAGGTTTATCA 
---TTCCTTGGAACAGGGTTTGTGCCTAACC-CTTATGGAGAGGAGACTCAAGCCCC----CTCTGAAAAGC 
AACTTCC--------------------TAGGGTGTCCATTAAACAGAGAGACATAGGGAAGGGAGGAGCTAT 
CTGGAGACTCAGTGGGCGGGGCC----------AAGTGGGGGAGTACTAAGCTGAAGGATTGATCA 
>dHMXcne_elephantShark/496-1591 
CAGCTCTCT-----CGGTTGTACCTGGTGGAACTTTGAGCCCCGCTGTTCCTCTACCCCGTTGTGTT----- 
---------------------ATTAGTTTTTATTATTATTTAGGAATACAGTATAAAGAATCTCTGGTACCT 
TTTATCCC------------CATTCGCTTCCATGATGGAGTGTAACCATCAGATTTT----CA-----TCAA 
AGTTCTATT---AAGTGAAAC-A---------------------TAGGTTGCAGGGCA-CCTCTGA------ 
-----TTGAAACAGTTTAAATT-TTAATTGTGTTTTTA---------------------------------- 
-----ATTTGACATATAGTTGCA-GAAAAGAATGACACTACACGCTA------CGGGGCGGTCGATT----- 
--------------TTCTTAATTCATCCCTGAGGAATTGATGAGTCTATCAGTC--CACTAGATTG--G-AA 
ACCCATTAACG--CTCAATGGTTTACGCGTCTTGGGTTGTTAATTGGAACTTGATGGAT------------- 
--------TGT--AGCCCTTTG--ATAGGCTATGCTGATCTAATC-TCGATGACTTCTGTTTTCCAATAAAT 
TACACAATTCATTTTC-CAGCCCCGAT-TACATAAATT---------------------------------- 
---------------GTACACCTCC-AGGCTCCCGT---------GGA------ATGGGGAGCC-----TTT 
TTGCA---------GCCTAT-------T---------GCGAGGTGTCATTTGTA---CCAAGAACA-GCAAG 
CT--------------TTT--------------------------------------------------GAA 
TGAAAATCGAAACATAATCAACGTTTATACTTAGAAAATTTATTGATATCATTTTCTTCG-GTAATTTC--C 
TTATTCT--AAAGTTCGACGCGCCATACATCATAATAC-A---CCCGTGTAAAAGGAC-----------TGT 
-GTTTAATATTTATCGAAGCTTGATTCGCAGATCAAACTTGTTTATGACTTCATCTGTCACGGCAGG-TGGA 
GCC---TTTAG---------AATATTAT-ATAGGCAGTCGGGAGGCTATTTTC-----------CAGCAGCA 
TAAACC----TACTAAAGATCAA---------TTTTCATTAGGGACAACGCGAGTCTGACATATTCTATACT 
T-T-TTATTTGG------------GGGGGGGGGAGGGGGGAGGTGGAGG--ATTTCATTTTCTGCGCTCTTG 
--------------------------------------------------------------CAATCTGTGC 
---TGAAGAGCATTAATGGACGTGGGGTCCAGTAAGCGGTGACCACAGCTCAGCTGT----GCATTGGGC-- 
------------------------------------AAAGAGATTTCGAAGCCAAGACAC------------ 
--TGGAGAACATTAGTGGGAGAGGCGCC-----AGGTGAACAAGTGCAGTGTATGTCTTACAACCG 
>dHMXcne_chicken/568-1641 
--------------------CGCCGGGCAGAGCCCCGATCCTCGCTGAGCGCTCACCTGGAGCCCGG----- 
-----------------------------CGGGCCCCGTGTTTTCAATAAATAGAAAGAATCTCTCGCTCTC 
CTCGGCTC------------TATTCGCTTTCATGATGGAGTGGAACCATCAGATTTT----CA-----TCAA 
AGTTCTATT---AAGTGAAAC-A---------------------TAGGTTGCAGGGCACCCTCTGA------ 
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-----TTGAAACAGTTTAAATT-TTAATTGTGTTTTTA---------------------------------- 
-----ATTTGACATATAGTTGCA-GAAAGGAATGACACTACAACGCCA-----AGGGGCGGTCGATT----- 
--------------TTCTTAATTTCTCCCCGAGGAATTGATGAGTCTATCAGGC--CACTAGATTG--G-AA 
ACACATTAAAG--CTCTCTGGTTAG----------GTTGTTAATTGGAACTTGATGGAT------------- 
--------AGG--GGCCCTCGG--ATAGGCTATGCTGATCCAATCTTCGCGACTTTCTGTTTTCCAATAAAT 
TACACAATTCATTTTC-CAGCCGCAGATTACATAAATT---------------------------------- 
---------------GTACACCTCT-AGGGCTCTCTTTCTCAAACAGG------------AGCCCTTTTCCC 
CAAAA---------GCCCAT-------T---------GCGAGATGTCATTTGCG---CCAAAAA---ACGAG 
CGGCAGAGGCT-----CTT--------------------------------------------------GAA 
TGAAAATCGAAACATAATCAACGTTTATACTTAGAAAATTTATCGAGATCATTTTCTCTG-GTATT-TC--C 
TTATTTT-AAAGTTTGGACGCGCCATATATCATAATCC-A---CACGTGGAAAGGGGAC----------CGT 
-GTTTAATATTTATCGAAGCTTGATTCCGAGATCAAACTTGTTTATGACTTCATCTGTCATTTCGGA-GGGA 
GCC---TTCTC-------CCCATATTACGGCCG--CTCTACGAGCCTATTTTC--CAAGTGCTGCAGAAG-- 
----------CAGTGCAGATCAA---------TTTTTATTAGG---------------CTCCTTTTGAAAGC 
T----TGCTCAGGGCCACTTTAATACCGAGCATTGTAATAATCTGGAGA--TCTAAACTTTAAGCGTTCGCT 
CTGTCT----------------------------------------------------TTCAAAGTTGATCT 
---CGCCGTGCCGGTTGATCACATTCGCCCCGACGGCGCGGGCGGGGGGCGGCCCCATCCCTCAGGGGGC-- 
------------------------------------------------------------------------ 
---GGCGGGGGGCGGATTGGGCCGGACTGCCCCGGGAGCGTTCGTTCTGTCGTGTGCTGACGGGCG 
>dHMXcne_Chrysemys/502-1594 
GGGACTAAA-----AACTCCGCTTCTCTGAGGTTTGGTCACCTGGTCTTGCCTCTCCT-------------- 
-----------------------------GAGCTCTAATATTTTAAATAAATATAAAGAATCTCTTGCTCTC 
CTAAGCTC------------TATTCGCTTTCATGATGGAGTGGAACCATCAGATTTT----CA-----TCAA 
AGTTCTATT---AAGTGAAAC-A---------------------TAGGTTGCAGGGCACCCTCTGA------ 
-----TTGAAACAGTTTAAATT-TTAATTGTGTTTTTA---------------------------------- 
-----ATTTGACATATAGTTGCA-GAAAGGAATGACACTACAACGCCA-----AGGGGCGGTCGATT----- 
--------------TTCTTAATTTCTCCCAGAGGAATTGATGAGTCTATCAGGC--CACTAGATTG--G-AA 
ACACATTAAAG--CTCTCTGGTTAG----------GTTGTTAATTGGAACTTGATGGAT------------- 
--------AGG--GGGCCTTGG--ATAGGCTATGCTGATCCAATCTTCATGACTTTCTGTTTTCCAATAAAT 
TACACAATTCATTTTC-CAGCCACAGATTACATAAATT---------------------------------- 
---------------GTACACCTCT-AGGGCTCTCTTTTTCAAATAGG-----------GAGCCCTTTTCCC 
CAAAA---------GCCTAT-------T---------GCGAGATGTCATTTGCA---CCAAGAA---ACGAG 
CAGCAGAAGCT-----CTT--------------------------------------------------GAA 
TGAAAATCGAAACATAATCAACGTTTATACTTAGAAAATTTATTGAGATCATTTTCTCTG-GTATT-TC--C 
TTATTTT-AAAGTTTGGACGCGCCATATATCATAATCC-A---CACGTGTAAAGGGGAC----------TGT 
-GTTTAATATTTATCGAAGCTTGATTCCAAGATCAAACTTGTTTATGACTTCATCTGTCATTTCAGA-GGGA 
GCC---TTCTT-------CCAATATTACAGCAG--CTCAACAAGCCTATTTTC--CAACTGCTGCAAAAG-- 
----------CAGTGGAGATCAA---------TTTTTATTAGG----------------CTCCTTTGAAAGC 
T----TGCTCAGGGCCACTTTAATACTGAGCATTCTAATAATCTGGAGA--GCTAAACTTTAAGCGTTCATT 
CTGTCT----------------------------------------------------TGGAAAGTTTATCT 
---CACTGTA-ACATTGGACCGTATTTAGCCTCTCACACATGCAGGAGCTGAGTTGC----ATCCCAGAC-- 
-------------------------------------------------TGCGTGGAAATGTGAACATCCGA 
AACACATATAACTGGGAAAAGACAC--------AGAGATGCAGATTCTATTTCGCATTTATCCCCA 
>postHMX6t8_lamprey/80-1005 
---------------------------------------CTCCACCACGACACCCCGTGCGAGACGG----- 
---------------------CGAGATAGAATTGGCAACGTAACAAAAAAAAGTAGCAC------------- 
--------------------CGCCACGGCACTTGATATAGCACTTCCATCAGGCTTT----CA-----TCCG 
AGTTCGATT---AACCGAAAC-A---------------------TAGGTTGCAGACCA-ATGCTGA------ 
-----TTGAAACAGTTTAAATT-TTAATTGTGTTTTTA---------------------------------- 
-----ATTTGACAGATAGTCGCC-ACAAAGAGTGGCGTTACACGGGCCGTGGCGGGGACCGTCGATT----- 
--------------TTCTTAATTCATCCCAGAGGGACGAATGAGTCTATCAATC--CAGTAAATTG--G-AA 
AGCCATTAGCG--CCCCGCGGTTCATGGGCCTCGCGGTGTTAATTGGAACTTGATGGAT------------- 
--------CGCC-GCCCCTTTG--ATGGGATCTGCCGATGTAATC-TCGCCACCGCCCATCTCACAATAAAT 
TACGCGATTTATTTTCTCTGCCATAAA--GCATAAATTCCTCCTCCTCTCCCCCCCACCACCACCACCACCC 
ATCCCCATCCCCCTCACCCGCCTCGCTGGGGCCGAGGCTGTAGGTACA------GGCTACAGCG------GC 
GGAGATGCGGGGCGACCCAT-------C---------CTGGGCCACCATTCATG---CGGGCAA------GG 
CGACGGTGGAC-----GCT--------------------------------------------------GAA 
AGAAAATCGAAACATAATCAACCTTTGTGGTTAGGGAATAGATTGGCGCCATTTTCTGCC-GTAAT-TCCCC 
CCATTTT-CACCCTATGCTGGGACATACATCATAATAT-A---AAGGGCAAAATACGGCT---------GGC 
-CTTTAATATTTATCGGTGGTTGATTCTCAATTCTTACTTGTTTATGACTTCATTTATCATCGCGGACTGTA 
ACC---TTTTC-----------------------------------CATTTC-----------GTAGA---- 
--------------------------------ATATTATCAGG------------------CAAGCGAAAAC 
T-T--CGCTCGC---------CTCACGACCAAATACCATTTCGCCGTAA--TA---TTTGTTGACGGCCGCA 
------------------------------------------------------------------------ 
-------------------------AAAAGAGTAAAATATGACAAGAGAC---------------------- 
------------------------------------------------------------------------ 
------------------------------------------------------------------ 
>dHMXcne_hagfish/1-738 
--------------------------------------------------CCCCCCCTCCAAG--------- 
------------------------------------------------------------------------ 
--------------------------------------------------AAGCTTT----CA-----TCTA 
AGTTCTATT---AACAGAAAC-A---------------------TAGGTTGCAGAGCA-ATGCTGA------ 
-----TTGAAACAGTTTAAATT-TTAATTGTGTTTTTA---------------------------------- 
-----ATTTGACAAATAGTCCCCTCCAAAAAGTGTCGTTACACGTTGTGCG--GGGAACTGTCGATT----- 
--------------TTCTTAATTCATCCCAGAGGAGCGAATAAGTCTATCAATC--GAGTAAATTG--G-AT 
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AGCCATTAGCG--CCCTTTGGTTTACGCGTCTCTTGGTGTTAATTGGAACTTGATGGAT------------- 
--------CGCC-GCCCTCTTG--ATGGGATCTGCCGATGTAATC-TTGCCGTCGCCCGTCTCACAATAAAT 
TACGCGATTTATTTTCTCAACTATAAA--GCGTAAATC---------------------------------- 
--------------------CCGCC-TGGGGTGCATGGTTGTTGGGAA------GCGGG----------TTC 
TAAGA---------ACCCAT-------C---------TTCGAGTACCATTCG-----TAGGGAGCG-----G 
CGACCGCATTC-----ACT--------------------------------------------------GAA 
GGAAAATCGAAATATAATCAACGTTTATGGTTAGGAAAAATACGGGCACCATTTTCTGTT-GTAAT-TCCGC 
CTATTTT-CCCCCGGTGTGGGGACATACATCATAATAT------------AAAGGGCACGATGTGAGATGGC 
-CTTTAATATTTATCGGTCGTTGATTCTCGATTCCTACTTGTTTATGACTTCATCTATCATCTCGGACTGTA 
ACC---TTTTT----------------------------------CTATTTCC------------------- 
----------CAAGAA-----------------TTTTATCAGG--------------------CAAGCAAAG 
T-T-TCGTTTCT-------------CCCAGAAATGCCATTTCACC------TTTATACCGTAGAT------- 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------ 
 
 
S3) CNE SEQUENCES AND ALIGNMENTS 
 
 
S3.1) ERR CNE and alignments 
 
CNE sequences as portrayed in Figure 3.5A, B. Alignment image files are followed by 
sequences in FASTA format. 
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CNE10 

 

 
EL161 

 
ERRγ CNE SEQUENCES 

 
 

CNE1 
 
> CNE1_Anolis 
TACAGTAGTTCGTTACCACTGCAGCTTATCTTCTGAGACATGTTTTGCTTTATAAAGGCTTTCCTTAACT 
CAGGCCTTGTCTCTACCAGTAGAGCCGAACAATATAAAGTGCAATTTTGAATCATTCTAATTACTTCTCC 
AAACCAAATAATAAGCAACAATCAATATGCATCTAAATCATAATTTGCTTAGAAAGGAGGACAGCAACAC 
ACATTCTGAATTGCTCCATATTTTCCCTACAGAAGAAATTTAGTTGTTCAGAGTTTGCATCATAAATGGC 
TTATAAACGAGCTTTTGAATCATGAGCAATGTTTTTCTGGTACAGTTAACTTATTTCTGTCTCCTTAAAC 
TAGTTTGTCTTTATGCTTTGAATGCTACAGTAATTTCTTTAATCAAATTGATGGAAGTCCCTTTCCCAGC 
CCACACTGAAACCAATTTATTGGTCATGATACGCCAGCTATGTTACTAACAGTCGTAACGAACTGTCAGG 
CAATATCGCAGTGAAGCTAATTTGAAGTCATTAGGTGTGCAGCGTTCAGGCAACAATTTGTTACAGTGGT 
TAGGAACACAGCTGACATTTCTGAATGGCTTTGTTCAGAGCAGGTCTAGATGAGCCCAAGCAAATTGTAA 
ACTAATTTAAACATCACTCTGTATTATACTAGCTACTTTGTCTTACACTGGTTGCTAATAAAGCACCCCA 
GATTAAGTCAAAGCTAGTTAAATAGGTGAGTTTGAGTTTCATCTCTAGACAATGCCTACATCAGTCTTAC 
CAGTATGGGGGCATTCGTCCTAGAAGTCAGTCAATAACACATCATAGCGATTGCCAAATTTCTTTTATCA 
GTTTGATTTGTGCTGTGAGTAGAACGCGTGGCATAGACTTTCTTATGGTTGTGGAATAAAGCAAGAAATT 
GAGAGGAGAGAGGGAAGGAGACAATGAACACAAATAATGGTTCAGTGCCTGGTGTTAGCAATGAAAGCTG 
CTGGGTGCTTTAGACTGGCATTCTAAATTACAGACCAGGCATTTGAACCAGTTGT 
> CNE1_Zebrafish 
CTGTTAACCTCCTCTAACCGCGCATTTGACTCTTTTCTGACTAGTTTGTCTCTGCGGTTTCTATGGTACA 
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GTAATTTTTTTTAATCAAATTGATGAAGGCCTCCATTCTCCCCGAGAGCCCAAACCAATTTATGGCTCAT 
GATACGGCGGCTATGTTGCTAACAGACGTAACAAACTGTCAGCCTCTCGCACAGAAGCTAATTTGAAGTC 
ATTAGGTGTGCAGCGTACGGGCAACAATTTGTTACGGTGGTTAGGAGCGCCGCTGACATTTCTGAGCGCC 
TTCGCTTACGATCTGTCCTAGGCGAGGAGCAGGCAAATTGTAAACTAATTTAAACATCACTCAGTATTAC 
TGGAGCTGCCGCTGCGGAGAGCTGGCGG 
> CNE1_Xenopus 
ATTCAGATGTTAGGAGTGCATTTGATAGTAAAATCAATGTGTTTCAGCTGTGGTTAACTTCTGTCTTTTT 
TCCCTAAACTACTTTGTCTTTATGCTTTGAATGCTACAATAATTTCTTTAATCAAATTGATGGAGGTCCC 
TTTCCCAGCCCCAACTGAAACCAATTTATTGGTCATGATACGCCGGCTATGTTGCTAAGAGTCGTAACGA 
ACTGTCAGGCAATATCGCAGTGGAGCTAATTTGAAGTCATTAGGTGTGCAGCGTTCAGACAACAATTTGT 
TACAGTGGTTAGGAGCGCAGCTGACATTTCTGAATGGCTTTGTTCAGAGCTAGAACTATATGAGCCCAAG 
CAAATTGTAAACTAATTTAAACATCACTCTGTATTATACCACCCCGGCTACTTTTTTTTCCACCGACGCC 
GCTTTCTAATAAAGCGCCCCGAATTAAGTCAAAGCTGGTTAAATAGGTGAGTGTATTATTTTATTCTGCT 
TTTATCTTTGCAAGGCAGCTCCGCCGGGCAAATTTAAATGGAACAATAATGTTAGA 
> CNE1_Chicken 
ATGTTAACCAGTCAAGGTCTCAGATGTTCTGGTAGGTGCTTCTAGGTAATCTCTGGTAATAAGAGACACT 
AACAAATAGTAATAATAAAATAATGTGTGTGTTTGTGGAAACTTATTTTATTTTAGATGAAAGATAACAG 
CGTACGGATTGTAAAATAGTCTGTAGGCCACACTGTTGAGATTTAGTCATTCTCTGCTATAAATGGTGTA 
TAAACAAGCTTTTGTATCACAAGCAGTGTTTTTCTGGTACAGTTAACTTATTTCTGTCTCCTTAAACTAG 
TTTGTCTTTATGCTTTGAATGCTACAGTAATTTCTTTAATCAAATTGATGGAAGTCCCTTTCCCAGCCCA 
CAGTGAAACCAATTTATTGGTCATGATACGCCAGCTATGTTGCTAACAGTCGTAACGAACTGTCAGGCAA 
TATCGCAGTGAAGCTAATTTGAAGTCATTAGGTGTGCAGCGTTCAGGCAACAATTTGTTACAGTGGTTAG 
GAACACAGCTGACATTTCTGAATGGCTTTGTTCAGAGCAGTTCTAGATGAGCCCAAGCAAATTGTAAACT 
AATTTAAACATCACTCTATATTATACTAGCTACTTTGTCTTACACTGGTTGCTAACAAAGCACCCCAAAT 
TAAGTCAAAATGAGTTAAACAGGTGAGTTTGAGCTTCATCTTTGGAACATACCCACATCACCTTAGCCAA 
AATAGAATCATTCTCAAAGAAGTCAGTTACGGTCCATAGTAGTTGCAAGGAAACTTTTGTCAGCTTGATT 
TGTGAACATGTTGCATAGCTTTAGTTTGGCTGGAGGGGTAGGAAGTGCAGAGAGATGAGTCTG 
> CNE1_Mouse 
TTTCTTTCTTAATCCATCCTATAACAGCAAAAACATATACCAGGCCATATCACCAAAGGAAACATTTTGA 
AAATGTTCGCAATGTGTTTGAATTCATTTTCATTTCCTTTAGCTTTAGTTTTCAAATAGTTTATAAAGAA 
GTTTCCAAGTGACAAGAGATGTTTTTCTGGCACACACAGTTAGCTTATTTCTGTCTCCTTAAACTAGTTT 
GTCTTTATGCTTTGAATGCAACAGTAATTTCTTTAATCAAATTGATGGAAGTCCCTTTCCCAGCCCACAC 
TGAAACCAATTTATTGGTCATGATACGCCAGCCATGTCGCTAACAGTCGTAACGAACTGTCAGGCGGTAT 
CGCAGTGAAGCTAATTTGAAGTCATTAGGTGTGCAGCGTTCAGGCAACAATTTGTTACAGTGGTTAGGGA 
CACAGCTGACATTTCTGAATAGCTTTGTTCAGGGCAGTTCTAGATGAGACCAAGCAAATTGTAAACTAAT 
TTAAACATCGCTCTGTATTATACCAGCTACTTTGTCTTACACTGTGTGCTAATAAAGCTCTCCAAATTAA 
GTCAGAACTGGTTAAATAGGTAACTCGAATGTATGCTTTGGCAAGCACCCACACAAGAATAACAATATCT 
AGAAGAATACAGTTTGGCCCTGTGATATATGTGGATGGGTCAACTTAGATTATAATCACACTTACATGGA 
TTTTATAAAAAAGGCATACAAAGGAAGGATTTAAAAGAACCAGATGGCTAGGTTTGATGATCCTAGCGTT 
TGTGAGGCTGAGGCAGGAAGATG 
> CNE1_Human 
CATCCTGTAATATGAACAAATATGTACATGCTTGTAAGTTTTGAGAATTTTAGTATTCTACTTGAATTAT 
TTTTTATTTGTTTGGAGTTGAATTTTCAGATAGTTTATAAACAAGTTTTTGAATGATGAGCAATGTTTTT 
CTGGTACAGTTAACTTATTTCTGTCTCCTTAAACTAGTTTGTCTTTATGCTTTGAATGCTACAGTAATTT 
CTTTAATCAAATTGATGGAAGTCCCTTTCCCAGCCCACACTGAAACCAATTTATTGGTCATGATACGCCA 
GCTATGTTGCTAACAGTCGTAACGAACTGTCAGGCGATATCGCAGTGAAGCTAATTTGAAGTCATTAGGT 
GTGCAGCGTTCAGGCGACAATTTGTTACAGTGGTTAGGAACACAGCTGACATTTCTGAATGGCTTTGTTC 
GTTGTAGTTCTAGATGAGGCCAAGCAAATTGTAAACTAATTTAAACATCACTCTGTATTATACCAGCTAC 
TTTGTCTTACACTGTTTGCTAATAAAGCCCCCCAAATTAAGTCAAAACTAGTTAAATAGGTGAGCTTGTA 
TATTCTTTAGAAGACACCTACACAAGGATTACTACATATAAAAGAAGAATAAGAATTTGATTGTGTGGAT 
ATTTGATATTGCAGTTGGATTGTAATCACATCTGTATGACTTTTAGAAAAATAAAAAGAAAGGATTTACT 
GCAAGATGTA 
 
CNE2 
 
> CNE2_Anolis 
TTCACTCTTCAATTATTTTCTATTTGGGTACACTCTTAAATTCCGTGCTACTGGAACTGATCAAAACAGT 
TCTACAGAAATGCATACACTACTAGTACTAATACATACATGGGGAGCCACATACACATACTCATATATGG 
ATAGAAAGGGGTTATCAGCATATAGAATTAGCTTACTTGCATTAATAAATCAAACAAATGAAAAGTATTG 
TTGTGATACATGACCACATCTTATCTGGCGATGAAAATGATCAGAGTGGCATTAGGAAATTCTTGACTTT 
AGTTACAGGAGCGTAAAGGCACAAGAACAGATGATGGTGCCCTAATAGCCCTTTTTAAGAATGACAGGGC 
CCCACCATTAGCATCCTTTTATATCCTTGGAAATTGCTCATGCCTCGCTTTTCTGGTTCCTATCTGCCTG 
GCTCTTTTTTATTTCTCTTTCAATTTCGTCCGCGCTCGGATAAGCGCATGCTAACACAATATGATTGAGC 
TGTAAAATGGAACGCTGTCGCCTCTAATCTCTTTTATGTAGATATGGAGGTTCTTCCACACTCCACTTCA 
TTCTTTCTCCATTGTTGGCCTTTATAGAATGGGTTGCAGAGTAATGGAAGCTCACACTGTCAAATATTAG 
AGCTAGGTTTCACAGGGTGTGATAAGAAGATTATCAGCCCAGCAGTCAGATCTATTGTTGTTCTTTGTGT 
CAGATTAAAATATTCTTCTGTACCGTAACTTCGTTAGCAAAATACTACAGGTATTTAAGAAGGCGCTAAT 
GCTGATTTGTTTTTCACTGAGATAATACCTGCATTAGCTGACCTAGATAAAGTGGTGAGTTAGATTTACA 
GAACCTAACTTGGATTCTGAAAAGCATTTGGTGGTTTCATTGTGCACTGCACTTGGAGAAGAGTCAGTTT 
TGCTTTTGAACATCTTAAAAGAATATAGGCTATTTTTTCCATGAGATGAGATTCTGCTGATGTCTGACCA 
CATTTTCAAAGTCACTTAGGCATTGTTTCTGTAATGCAACTGTCTCATTGGCATTCTACAAAAATGTGCA 
ATGCTCTCCTTTTACTAAGTGGAAGCAGGAAACATTAAGCTCTTTAAATGTGCATAACAGGAAGCTTAAG 
AGACAAAATGTTCTCTTGTCATTTTGTTTTGCAGACACAAAAGCCCATCAACTAGCCACTGCAACTTTTT 
ACACTTAAGATTAGTTTTAATTGGTATGAAAACATTATATCTAGGTTTTTCTGAATTTTTCTCCTCCCCA 
AATGTTTTATTTATACATTGTAAATAAACTAAATTGTTTTCAAAGGCTTCCAGGCATGCCTTATTATTTA 
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TCTTAATATTGCTTATTGGTAGATTTAGGATACCTTTGATTTCAACCAGTTAAGCAAGGTGAAGACTTGC 
AGTTATT 
> CNE2_ElephantShark 
AAATTGCTTTGATTAATTCCTCGTCGCAAAGCACTCAACCCGGCTGTGTCCACAACAGAGGCAAATATTT 
AAAGAAAAAATAAAATTACTTTATCAGTAAATAGAATTAGGCTTGCCTCGCTAATAAAGCGGCTGAGCAA 
AAAGCAGGCGTTATGAAATTTGAACAGTCCTTATCTGACAAAGAGCACAATGGAATTAGACAGCACTTGA 
CTTCAGTCATTTCAAGTTAGAGCAGAATGAGTGGGTACAAGAGATGGTGGCTATGCCCTAATAGCCCTTT 
AGCGTGTCAGGCCCCCCCGCCATTAGCATCCTTTTATATTCTTCAAAATTGCCCATGCTGCCTATTCTGG 
CTCCTATCTGCCTGCCTGCCCTCTTTTTTTTCTCTCTCCCTTTCAATTCTGTACGTGCTTGGATAAGCGC 
GTGCTAACACAATATGATTGAGCTGTAAAATGGAATCCTGTCGGCTTTAATCTCTTTTATGTAGATACTG 
TAGTACTTCCACACTCTGCTTCATCCAGTCTATTGTAAGATGCACAGAATGGGCCAGAGAGTAATGTAGG 
CTGAATCAAATATTGAAGCTAGCTTTCACGCATACGATAAAAAGATTATCAGTGCAGCAGTCAGACGTAT 
TGTTGCACTTTGTGTTGGATTAGAATATCCACATGTAACCTCGTTAACAAAATGTTGCAGGTGCTTACTC 
AGGCCCTGCTGCTGCAGTTCTGGGTGCTCCATCTTCATGTTGAAAGAGCTTGTATCTCTTCTTTTGCCCC 
TATGTGTCACCGGCATTTAACAACTTGGA 
> CNE2_Zebrafish 
CACGGACCGGCACTGGCTTTTTAGCATGACAGGACCCTCACTATTACAGGCCCTTTATTCAGGCTGAAAT 
TGCTAGGGCTTCTCCTATTCTTGGTCCTATCTCAGAGACTTTCTCTCTTTCTTTCTTTTATTTCCCTTTC 
AATTTTCCCTGGCACGCGGATAAGCGCGTGCTAACACAATATGATTGAGCTGTAAAATGGAACCCTGTCG 
ACTCTAATCTCTTTTATGTAGATACTGAGGTACTGCCACACTCCACTTCATTCCTCTGCCTCCCTCCCAC 
CTCCATCTCTCC 
> CNE2_Xenopus 
GTGTATGCCAAGGGGCCGGTGCGTTACAGTTTCTTTTGTCTTTTTCCAATCCAAAGGGAGAGCAAAATAC 
ATATCTAGTGGCCTTTATCAGCAAATAGAATTAGCCTAGTAAGATTTATAAATCAAATAAATGGAAGGTA 
TTTTGTTGTGAGGCATGATGGCGGCTTATCTAGGGGATGGGGACCGATCACAATGGCATTAGGGAAATGC 
TTGACTTTAGTTAGAGAAGCGTAAGGGCATAAGAACAGATGATGTTGGCCCTAATAGCCCTTCCTAAGAA 
TGACAGCACCCCGGCCATTAGCATTCTTTTCTACGCCTGGAAATTGCTCATGCCTCGCTTTCCTGCTCCC 
TATCTGCCCGAGTCTTTTTTATTTCTCTTTCAATTTTGTCCGCGCTCGGATAAGCGCACGCTAACACAAT 
ATGATTGAGCTGTAAAATGGAACGCTGTCGCCTCTAATCTCTTTTATGTAGATATGGCGGCCCCCTTCCA 
CACTCCCTGCCCATTGTGGTCTCGCCTTAGCGAGAAGGGACTTTAGGGTATTGGCGGCAGTGTCAGAGGA 
TGGGATAAGGAGATTACCAGCCAGGGAACATATCTATTGCTCCT 
> CNE2_Chicken 
TATACAAAGTTTGAATGCTTTCATAAAACCATTAGTATTTTTGTGCTATTGGAAACATTTTCAATAGTTG 
CTTTTATTGAATAAAAAGTCTATGCCAACAACAAAAGGAAATATTGAAAGAAAAATATATATGTAAGGCC 
TTTATCAGTAAATAGAATTAGTCGCCTTGCATTTATAAATCAAATAAATGGAAAGTGTGTTGTTATGAAA 
CATGACCATGTCTTATCTGAAGAAGAAAAAGATCACAATGGCATTAGGAAATGCTTGACTTTAGTTACAG 
GAGCGTAAGGGCACAAGAACAGATGATGGTGCCCTAATAGCCCTTTTTAAGAATGACAGGGCCCCACCAT 
TAGCATCCTTTTATATCCTTGGAAATTGCTCATGCCTCGCTTTTCTGGTTCCTATCTGCCTGACTCTTTT 
TTATTTCTCTTTCAATTTCATCCGCGCTCGGATAAGCGCATGCTAACACAATATGATTGAGCTGTAAAAT 
GGAACGCTGTCGCCTCTAATCTCTTTTATGTAGATATGGAGGTACTTCCACACTCCACTTCATTCTCTCT 
CCATTGTTGGCCTTTTTAGAATGTGTTGCCGAGTAATGGAGGCTCAGTCAAATATTAGAGCTAGGTTTCA 
CAGGGTGTGATAAGAAGATTATCAGCCCAGCAGTCAGATCTATTGTTGTTCTTTGTGTCAGATTAAAATA 
TTCCGATGTACTGTAACTTCGTTAGGAAAATACTGAAGGTGCTTAGGGAGAGACTGATGCTGCTTCATCT 
CCTGCCTGATGAGACAAAACCCCTATTAAGTGACCCAAATAAATTGTAAATATGTTTCTGAAGCCTCTGC 
AAGGCTTTTGTTGTACATTGTTTTGTTTTATTTCATTTCTACTTTATTATTTAAGTGATAAATAAAAATA 
GAGACCTAATTAATTCTATATTCACTGATGGTTGAGCTTCCTATCTTTTGTTTTGTATTTTTGAGAGGAT 
CCATTTTATTTGAAATCCGTTGTATTTAAACGCTCTTCTGATATGGGTAGAATTCTACTAATATCCAGCC 
ACAGTTTCAGAGTCGTTTAGACACAATCTCTGTAATGTAACTATCTCATTGACATTCAGCAAAAATGTGC 
AATGTTCTTTTCATATTAAGTGGAGGCAGGAAACATTAAGCTCTTAAAAATGTGCATAACAGGAAGCTAA 
AGACAAAATGTTCTCTAAAAAATTTGCATGCATGAAAAAGCATCAACCAGACCATAGAAATCAACTTTTT 
GCACTTAAAATGAAAAATTTGTTTTGAAACAGTAAATCAGACTAATACATCAGAAATAACTAGTTACATT 
ATTTAGTAAAACAAGCCTGCTTGTCTTCA 
> CNE2_Mouse 
TTGAGCCTTCATGGAAAGTGAGAGATTCTACCAAAGAAAATATTAAACAAAAATACATAGGGGGTGAGGG 
GTTTTATCAGTAAATAGAGTTAGTTGGTTTGCATTAATAGATCACACAGATGGGACATGAGCTGCTATGA 
AACACAGCCACACTATCTACAGAAGGAAAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAA 
AGAAAGAAAGAAAGAAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGGAAGAAAGAAAGAAAGAAAGAAAG 
AAAGAAAGAAAGAGAGAGAAAGAGAGAGAAAGAGAGAGAAAGAGGAGCACAAGGGCTTCAGAAATGCTTG 
ACTTTAGCTGGAGGAGTGTAAGGGCACAAGAACAGATGACGGTGCCCTAATAGCCCTTTTTAAGAATGAC 
AGGCCCTGCCATTAGCATCCCTTTATACCCTTGGAAATTGCTCATGCCTTGCTTTTCTGCTTCCTATCTG 
CCTGGCTCTTTTTTATTTCTCTTTCAATTTCGTCCGCGCTCGGATAAGCGCGTGCTAACACAATATGATT 
GAGCTGTAAAATGGAACGCTGTCGCCTCTAATCTCCTTTATGTAGATATGGAGGTTCGGCACACTCCACT 
CCCTCTCCATTGTTGGCCTTTCTTAGAACAGGCTGCCGAGGAACGAGAAAGGAGGCTCCCACAGACAGCC 
GAGGAGCTTGGTTTCACAGGGTGTGATAAGGCAATTATCAGCCCAACAGGCAGATCTGGGATTGTTCTTT 
GTGGCTGATTAGGATATTATTATGTCCTGGAATTTCCTTAGCAAAATACAGCGTAGGCTTAGCAGGTGGC 
ACTTAAAAAGCCGTAGCCCGTATTAGCTGACCCATATAAGTGGCTTGAGCGTATTTATGCATCTTGTCGG 
CCGGCCTACTACTTTAAAGGAACAGAAAATGAAT 
> CNE2_Human 
TTCTTTATAAGAAAGTGAAGGATACAACAAAAGAAGCTATTGAAGAAAATACATATGGAATAGGTTTTTT 
TTATCAGTAAATAGAATTAGTTGACTTACATTAATAAATCATATAAATGGGAAAGTGTGTTGTTATGAAA 
CATGACCATACTTTATCTCTAGAAGAAAAAAAGATCACAAGGGCTTTAGAAAATGCTTGACTTTAGTTGG 
AGGAGCATAAGGGCACAAGAACAGATGATGGTGCCCTAATAGCCCTTTTTAAGAATGACAGGGCCCAGCC 
ATTAGCATCCTTTTATATCCTTGGAAATTGCTCATGCCTCGCTTTTCTGGTTCCTATCTGCCTGACTCTT 
TTTTATTTCTCTTTCAATTTCGTCCGCGCTCGGATAAGCGCATGCTAACACAATATGATTGAGCTGTAAA 
ATGGAACGCTGTCGCCTCTAATCTCTTTTATGTAGATACGGAGGTACTGCACACTCCACTTCACTCCCTC 
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TCCATTGTTGGCCTTTTTTCGAATGGGTTGCCAAGTAATGGAGGCTCTGTCAAATATTAGAGCTAGGTTT 
CACAGGGTGTGATAAGACGATTATCAGCCCAACAGTCAGATCTATTATTGTTCTTTTTGGTTGATTAAAA 
TATTATTATGTACTGTAACTTTGTTAGCAAAATGCAGAATGTGCTTAGTCAGATGGTGCTTTAAAAAGCA 
TAACCCATGTTAGCTGACCTATATAAATGGCTTAAACATATTTATGGATCTTGCCAGAC 
 
CNE3 
 
> CNE3_Anolis 
TCCCTATCTGTTCCTCAAAACATCTGTGGATGTGTCCATTTTATACACACACAAGCGATGGTTCTCTCCC 
CCCCCCCCAATGGTGTCCCCCTTTATCTGCTTCAACCAATCTCCAAATGAATGCATGCCTATCATGGCCT 
TAGCTTTGACACTCTGGATATATTGATTAATAGTTGCCCTAAGCTCCTTTTAGCAAATCAAATTTTCACT 
TTTAGCAAGGATTTCGCCTCTGATTTATTCAGCAAAGTGAAATGCACTAAATTGACTTTGACATTCAGGG 
GAAATGGCTGAAAAACAAAGAGGAGAGAAAAGAGATATAAATTGTGTGGCATCTGGATTCACAGAAGAGG 
CACCGTTTTCTTTTTCTTTTTTAAAGAGAGATCATTGCTTACTTGAAAACATGATGCATTTAAAGAGAAT 
TGCCAACTGCTTGCTGAAACTAAATGTACTGTATAGGCTGCATACTTTTGAC 
> CNE3_ElephantShark 
GAACACCCCAGCAGCCAGATACCCTTTCTGGCACCCCCTCCATCTGCTTCAACCAATA 
TCCAAATGCATCACTGTCTATCAGGGTCTCAGCACTGACACTCTGGATGTATTGATTAATAGTTGCCCTA 
AGCTCCTTTTAGCAAATCAAATTTTCACTTTTAGCGAGGATTTCGGTTCTGATTTATTCAGCACAGTGAA 
ATGCAGTAAATTGACTTTGACACTCTGGAAAAACGTCGGAAAAACAATGCTTTCAAGTGGAGAGGAAATA 
GATATAAAAATGTGTGGCAGCTTGTTTGTTCAGGTTAAAGAGACAATATTCCTTTTTTGTTTAATGGAAT 
> CNE3_Zebrafish 
CCCATATCCCCACTCCAACCAATCTCCAAATGTGGCCTTGTCTGTCACCGCCCTCAGCCTGACACACTGC 
AAATATTGATTAATAGATGCCCTAAGCTCCTTTTAGCAAATCAAATTTTCACTTTTAGCAGGGGTTTCAC 
TCCTGATACATTCAGCAAAGTGAGACACACTAAATTAAGCCTGACACTCAGAGAAAAAGGCTGGATGGAC 
AGAGCAAAGAT 
> CNE3_Xenopus 
CCCATCATATTCACCTCATTGACCATCCCTTTATCTCTCCCAGACAGTCTCCCAGTGATAGAATGTCTGT 
CATCTCCTTGGATCTGACACTCTACAGATATTGATTAATAGTCGCCTGAAGCTCCTTTTAGCAAATCAAA 
TTTTCACTTGTAGCAAGGAACTCACCTCTGATTTATTCAGCAAAGTGCAATGCACCAAATTGACTTTGAC 
ATTCAAGTGGAAACAGTAACAAACATGCGAGGGAACCGAAA 
> CNE3_Chicken 
CACCCATGCCCCCAACACACATACTACACTGTCTGCCGTTGCACGTTTTTTTCCCTCCCAGTGTCCCCCT 
TTATCTGCCTCAACCAATCTCCAAATGAATGCATGTCTATCATGGCCTTAGCTTTGACACTCTGGATATA 
TTGATTAATAGTTGCCCTAAGCTCCTTTTAGCAAATCAAATTTTCACTTTTAGCAAGGATTTCGCCTCTG 
ATTTATTCAGCAAAGTGAAATGCACTAAATTGACTTTGACATTCAGGGAAAATGGCTGAAAAACAAAGAG 
GGGAGGAAAGAGATATAAATTGTGTGGCAGCTGGAGAGTTCAAGCATAAAAGAGGCAGTTTTCTATAGAA 
TATCACTGGTTAATTTGGAAACATGCATTTAAAGAGGAGTATAAA 
> CNE3_Mouse 
GGTGACCGACCCTCGCTCTAACCCCACTCCCTCTTCCCATAGTGGCTAGTCACACTTTCCCTCTGTGTTC 
CCCTTCATCTGCCTCAGCCAATCTCCAAATGAATGCGTGTCTATCCCGGCCTTGGCTTTGACACTCTGGA 
TATATTGATTAATAGTTGCCCTAAGCTCCTTTTAGCAAATCAAATTTTCACTTTTAGCAAGGATTTCGCC 
TCTGATTTATTCAGCAAAGTGAAATGCACTAAATTGACTTTGACATTCAGGGAAAATGGCAGAAAAACAA 
AGAGCCCAGGAAAGAGATATAAATTGTGTGGCAGCTGGAGACTTCAGGCACCAGAGAAATGGTTTTCTAG 
AGAATTCCATGTCATTTAAAAACACTTTTTAAATACAACAGTGACTTATTTAATTTGTTTTTAACTGTTG 
AGTTTTCTTTTAGGAAGAT 
> CNE3_Human 
TTTGCTCCTTTTTGACCCTCTCTCCAACCCTAATCCCACTTCCCTTCAGTGGGCTGGTCGCACTTTTTCC 
CCTGCGTCCCCCTTTATCTGCCTCAGCCAATCTCCAAATGAATGCGTGTCTATCCTGGCCTTGGCTTTGA 
CACTCTGGATATATTGATTAATAGTTGCCCTAAGCTCCTTTTAGCAAATCAAATTTTCACTTTTAGCAAG 
GATTTCGCCTCTGATTTATTCAGCAAAGTGAAATGCACTAAATTGACTTTGACATTCAGGGAAAATGGCT 
GAAAAACAAAGAGCAGAGGAAAGAGATATAAATTGTGTGGCAGCTGGAGACATCAGGCATCCGAGAAACA 
GTTTTCTATAGAATACAGTCATTTAAAAGCACTTTTTAAACAGGCAGAGAAGTGATTTCTTAAAATTGTT 
TTAACTATTCAGGTTTTTTTTTTTTTT 
 
CNE4 
 
> CNE4_Anolis 
TTAACTGTAAAACTAACCAGGTCACAGCTAATCATGCAGTACTTTGTCTAACAGAAGTGGGTGGAGGATT 
TAAGGTGAGCCTTAATGCCACAGGTTGATGGTATAAATCATGGAAAGCGGGGACAGGGACACAATATTTA 
CTTAGACTGGATTTAGAGCAGACAGAGTCTATACCTACATGACTAGGTCAGCGGAATGAACCAGTCTAGT 
TGCTTGAGCTAAGCTGTCCCCAATTAAATACTTTAAAGAGCTTCTACTTTCTCTCTGGGTGCTGCAGGTT 
CCCCACCTGCTTAACCTAGTTTGGAATAGGATTAATTACTTGAGTTACAAGGCCCCCACAGGCCATCAGC 
ACGTTTCCAGCAGGGCACATGCCTTGACCTAGGTGCTGGCACAGGGAAATGGAGCAGAGGGAGATCTAGG 
TGCTCCAGTCTAAGCAGAGGAAGGTAATTGTGTATGCTTGGGATTTTGTAAGATTGACTTTTAAGGCAGT 
TCTTTGGATCGTGTAGTAAACGTCTTGGGGGACTTCCTTCCACCAGAAAACAAATGTGGTTCCTGTTCCT 
AGTGCTGATATTTCATTATTTCA 
> CNE4_ElephantShark 
GGGTAGATATGCAGCTACTTAGCGTGCATTAGAAGGGATTAATCACCTGTACTGAGGAGTGTTAAAACAC 
GTCAGCACGTTCCTAACAAGGTACATGTTGACCTGGCTGGAAAGGAATTTGGT 
> CNE4_Xenopus 
AGACCTGTGCTTTGAGACTTCTTAGAATCCAGCCTGAAAATGACTCCTTTTCTTTATAGTTGTCTTCACT 
CCCACTTAAGCCACATTGGAAAAAGGGATTAATTACACGGATAAAGTAGCTGCTAGTGGCCAGTCAGCAT 
GTTTCTGCCAGGGTCACGCAGTGCCCCCGAGTGTATATAGTGCGTGTCAGGGAAAGACAGAGTGCCGGGG 
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TCACCC 
> CNE4_Chicken 
GAAGGAGAAGCAGTGCCCGGCCTGGATTTAGAGCAGACAGGTCTCCGCCTGTATGACTGGGTCAGCAGCA 
CAGGATGGTCTAGTTTCCTAAAGTCAGCTGAGACCGGCTAAATGCTGTAATTCTGAGGATGCCTCCTCTA 
CTTTCTCTCTGGATGAGTTAGGCTTCACACCTGCTTAACCTACATTAGAATAGGATTAATTACCTGAATT 
GCGAGGCCCCCTTAGCCAGTCAGCACGTTTCTGGCAGGGCACATGGTGACCTGGGCCTGGTTATATATAG 
GATAGAGATAGGCAGGGGGAGCATCTGG 
> CNE4_Mouse 
CACACATGATGTCCTCACCACAGGTTCTTATGTTAATATTATAGCACTTAGAAGGAGAGAAGAAACGATT 
CTTCAGCTGGATTTAGGTGAAACGTGTTGGTAATTGAATGTGCAGGTCAGCATCAGAGCCTGCCCAGCTT 
CAGGGAATCATGTGAGCCCAATTAAATCCCATCACTCCAGGGGCATCTCCAAAGAGCCGCTACCTCCTCT 
CTATATGAGGAAGGCTTCCCACCTGCTTAACCTGCATTAGGAAAGGATTAATTACCTGGGGTGTGGGCCC 
CTCTGCCAGTCAGCAGGTTTGTGACAGGGCACGTGGTGGCCTGCACTGCTGAGGGATGGAAGGAGGGAGG 
CAGGAGGGGAAGAGAAGCAGCTGGGGCCTCAGAGATAGGCTGCCTCCTCTCATCCTGATCAGCACTTTAG 
GAGAGACAAACGCAAAAGGAAGTCTGCTCTTACGTGGCGATTGTCTGTGTCATGGTGGGGGCTGTGACTG 
G 
> CNE4_Human 
CACAAATTGTTAATATTAGAAAGTCCAGAAGGGGAAAAGACCAATTTCTTCAACTGGATTTCACTTAAGC 
AAGTTGAAAACTGAATGTCCAGGTCAGCAACACACCTACCCAGTTTCAGAGAATCATCTGAGCCCAATTA 
AATACCATAACACTAGGGGTGTCTCCAAAGAGCAGCCACCTCCTCTCTGTATGAGGGAGGCTTCACACCT 
GCTTAACCTACATTAGGAAAGGATTAATTACCTGAAGTGCTGGGCCTCCTCCACCAGTCAGCACGTTTGT 
GCCAGGGCACATGGTGGCCTGGGCTGCAGAGGGAGAGAGGGAGAAGGAGCAGCTGTGAGTTCCTGGAGAA 
ACTAACTCTTCCTGACATGGTCAGCATTTTAGGAAAAAAAAAAAATAAGTCAAGCTGCTCTTATTCTTGT 
GATTTGTCTGTGTCATGGCAAA 
 
CNE5 
 
> CNE5_Anolis 
GCAATTTATGTCTGCTTATTTTTTGTTCAGTTTTTTAAAAAAGAAAAAGAAAAAAATAAGAAGATTGTTG 
GATTTGCAGCAGTTCCCATGCTGTTCCAAACACTAGCCCTTTTAATGTATCTGAACCATTCTGAAGTGCC 
TGCTCTATGGTACATCCTTACTTGGCTTGTTATCCTCTTATCAGCCTCTTTGCTTCCCTTTGTTTATTTG 
AGGAGACAGGAAGACTGTGTGAAGGCTGCTTAGTCAGGGATATCAGCGTTGTTGGCAGGGGAGTGATTGC 
CAGTTGAAAAACAAGGCATTATTGCTCATTTTTTCCCTCTTATTAGTTTGATTACATTTGCAAATCAAAT 
CAATCCATCAGACATGATCAGGCCTCGTCCGCATTTTAAGGAATAGTAATCTCTGTCTAATAAGATGCAA 
ATGTGTCACATCGGTAAGTAACCAATAAATCATCGTCTTGTCTTTGGCAATCATTAAATATCAGAACCAA 
CAGTCAATTTTTAGTATTTTCAATTTGCGATATGCCGCTGGAATATAAAGATAGATGGACGTAATTACAC 
AAACCAAACACTATTTCAGTTCATTCCAGACAGCAAATTTAGTGGAAGGTATAACTGGCTTGTCATCACA 
CTACATTATTTCTGGCGGTTCATGCAAAGTTCACAGACTAGCTTCAAATGGACACTGCTATGCACACACA 
CACACACACACACACACTAAACTTCATGAGATGTCTTAAGTACAAATATGTATCTCATCTACTGATAGAC 
AGAACTACATCAAAACAGGAACATGGTTACATTCTTGTACAATCACATGATGGCATTTACTAGTACAGTA 
AAGTATTTGTTTAGAAAATGTTCACAATATTTGT 
> CNE5_ElephantShark 
ACGAAGCGACAAGAAATGCTCTTTCTGAGGCTGCTTAGTCAGGGATATCACCCTGTTGGCAGGCAGTGAT 
TGCCAGGCGAAGAAAACAAGGTATTATTGCACATTTTTTCCCTCTTATTAGTTTGATTACATTTGCAAAT 
CAAATCAATCCATCAGTCGTGATCAGCTGTGTTCAGAATTCAAGGAATGGTAATCTTCTTCTAATAAGAT 
GCAAATGTGTCACATCAGTAAGTAACCAATAAATCATTGGTATGTCATTGGCAATCATTAAATATCAGAA 
TGAACAGTCAATTTTTAGTATTTTCAATTTGCGATATGCCTCTGGAATATAAAGATAGATGGACGTAATT 
ACACAAACCAAACACTATTTCAGTTCATTCCAGACAGCAAATTTACTGTAAGGAATAACTTGGCTGTCAT 
CACAGTACATTATTCCTCACAGTTCATGCAAAGTTCACAGACAAGCATGAAATGGCCATTTCTTTCCCCA 
ATAACTGTTCAAATGGGCCATCCTTT 
> CNE5_Zebrafish 
GCATTCGTACCAACCCATCAGGCCCTGTGTCTGTCCCACAGCCAGCGGGGGGCGGCCCTGTGTGATTGCC 
CGTTGAAAAAACAAGGCATTATTGCTCATTTTTCCCTCTTATTAGTTTGATTACATTTGCAAATCAAATC 
AATCCATCAGGCAGTTTGTGAAGGGCCGCGTCCTGCAATCTGAAAGGGCCTCCTAGTAATCTCCATCTAA 
TAAGATGCAAATGTGTCACATCAGTAAGTAACCAATAAATCATCGGCGCGTCTACGCCAATCATTAACCA 
TCAGAATGAACAGTCAATTTTTAGTATTTTCAATTTGTGATATGCTAGTGGAATATAAAGATAGATGGAC 
GTAATTATACAAACCAAACTCTATTTCAATCCTCCCATCTCCAGAAGCAGATTTGCTGGGAGGTAGAACA 
GGCCTGTCATCTTATTATAGTATTTTTCTTTTCTTTTTTTTTTCTTTTTGGTGGTCTGGAGGTTCAAGCA 
AAGTTCACAGACAGCCTTGAAACGACCCTCCCATAAAGAAGGCAAC 
> CNE5_Xenopus 
ATATTACAGTCATTGGAACCCGTCAGCGGCAGGACCAGCGGAAAAGCTATAATCTTCATGTGCTTCCCTA 
GTAGGTTTGGGATCCTCTTATCAAAGCTCTTTGCATCCTTTTGTTTATTGAAGAAGACAGAAAGACGGTG 
TCGAGGCTGCTTACTCAGGGATATCATGCTTGTTGGCAGAGAAGTGATTGCCAGTTGAAAAAACAAGGCA 
TTATTGCTCATTTTTCCCCTCTTATTAGTTTGATTACATTTGCAAATCAAATCAATCCATCAGACATGAT 
CAGGCCGCGTCCGCGTTTCAAGCAATAGTAATCTCCGTCTAATAAGATGCAAATGTGTCACATCGGAAAG 
TAACCAATAAATCACGGCCTTGTCTTTGGCAATCATTAAATATCAGAACCAACAGTCAATTTTTAGTATT 
TTCAATTTGCGATATGCCGCTGGAATATAAAGATAGATGGACGTAATTACACAAAACCAAACACTATTTC 
AGTTCATTCCAGACAGCAAATTTAGTGGAAGGTATAACTGGCTTGTCATCACACTACATTATTTCTGCCG 
GTTCATGCAAAGTTCACAGACAAGCTTCAAATGGACATCGGATTTTTTATTTTTTTAACTTCCCCTATGT 
CCCTATCGCGACCCAAACTTAAATAAATGACTTAATTGGGGCATCATTTTCATCGGTGCCAGGAAGGCAT 
AAAGCAAGAAATATTACGGCGTTT 
> CNE5_Chicken 
GCTTACTGCTTTTTAAGGAGAGAAGGCACAATAAACCCTGTCCTGGCACTTCCATTGATACATTTGTACA 
GTGCTGAGGTACAGGCTCCATGTTACATCCATACTTGGCTCGTTATCCTCTTATCAAGCTCTTTGCATCC 
CTTTGTTTATTTGAGGAGACAGGAAGACTGTGTGAAGGCTGCTTAGTCAGGGATATCAGCGTTGTTGGCA 
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GGGGAGTGATTGCCAGTTGAAAAACAAGGCATTATTGCTCATTTTTTCCCTCTTATTAGTTTGATTACAT 
TTGCAAATCAAATCAATCCATCAGACATGATCAGGCCTCGTCCGCATTTTAAGGAATAGTAATCTCCGTC 
TAATAAGATGCAAATGTGTCACATCGGTAAGTAACCAATAAATCATCGTCTTGTCTTTGGCAATCATTAA 
ATATCAGAACCAACAGTCAATTTTTAGTATTTTCAATTTGCGATATGCCGCTGGAATATAAAGATAGATG 
GACGTAATTACACAAACCAAACACTATTTCAGTTCATTCCAGACAGCAAATTTAGTGGAAGGTATAACTG 
GCTTGTCATCACACTACATTATTCCTGGCGGTTCATGCAAAGTTCACAGACAAGCTTCAAATGGACATTG 
CTTTTTCTACTTCCCTTAACAACATTCCCACTACCACCACCAAACTTCGATAAATGATTTGCAGTGCTGT 
AGGACATCACTCCCATCAGTGCACA 
> CNE5_Mouse 
AGATTCATTCACTGTGGTCCAATATGGGCCACCGAGCTGGCTATCTCTGTCCTTCTCAGGACTGCTATGG 
TCCTGTTTCCTCCTGCTCTCAGCGGTTAACTTTTGTCCCTTTGCGGGGCTCTGCTCAGATGGTGGGCTCC 
ATGTTGCATCCGCACTTGGCTTGTTACCCTCTTCTCAGGCTCTTAGCTTCCCTTTGTTTATTTGAGGCGA 
CAGGAAGACGGCGTAAAGGCTGCTTAGTCAGGGATATCAGCCTTGTTGGCAGGGGAGTGATTGCCAGTTG 
AAAAACAAGGCATTATTGCTCATTTTTTCCCTCTTATTAGTTTGATTACATTTGCAAATCAAATCAATCC 
ATCAGACATGATCAGGCCTCGTCCGCATTTTAAGGAATAGTAATCTCCGCCTAATAAGATGCAAATGTGT 
CACATCGGTAAGTAACCAATAAATCATGGTCTTGTCTTTGGCAATCATTAAATATCAGAACCAACAGTCA 
ATTTTTAGTATTTTCAATTTGCGATATGCCGCTGGAATATAAAGATAGATGGACGTAATTACACAAACCA 
AACACTATTTCAGTTCATTCCAGACAGCAAATTTAGTGGAAGGTATAACTGGCCTGTCATCTCCCCGCAT 
TATTCCTGCCGGTTCATGCAAAGTTCACCGACAAGCTTCAGATGGACATTGCTTTTCCCCCCCCCCCCAA 
CTCCTAACAACGTCCCCACAATGGCAGACAAACTTTGATAGAAGGGACATGAACTGAACTTCCTGATGGC 
CCAAGTCGGATGCCAACATGACAAGAAGGAAGCATGTATTCTCATCCATCAGAGAGACTGCTGCCAGTGC 
TGGCTCTCACTGCTTCTGTGCTCCCTCTCTAAGAAAATGAACTCACCATTGTAAAAATACAGGAAAACCA 
CCGCAGCCAAACATGCTCGTGTGATTTATGCAGGCCTCGTCTGTTTTGATGGAATACTTTTCCTGGGGTG 
CAGGGAATGAATAAACCCTGAATTTTTCTAAGTTTCACACTTTGGCACACCCTTGCATAGGTAAAGGGTT 
CTTTTTACCTGTGCCATTCTCTGTGAGTATATGTAGATTTATAGTCTGCAACATGTACATTGAAGGGACA 
GTTTATTCATGTTTGACATACGTGTGTCTGTGTGTTTTGCAGAGGCCAGAAGTGAAAAT 
> CNE5_Human 
CATTGTTTTTCTCAAGATTGTTAAGGTTGTGTTACATCTCCTGCCGTTGACTTTTGTTCTCTCCGGCAAC 
AGCACAGTTCAGAGGTGTGGGCTCCATGTTGCGTCCATACTTGGCTTGTTATCCTCTTATCAAGCTCTTA 
GCATCCCTTTGTTTATTTGAGGTGACAGGAAGACTGTGTAAAGGCTGCTTAGTCAGGGATATCAGCCTTG 
TTGGCAGCGGAGTGATTGCCAGTTGAAAAACAAGGCATTATTGCTCATTTTTTCCCTCTTATTAGTTTGA 
TTACATTTGCAAATCAAATCAATCCATCAGACATGATCAGGCCTCGTCCGCATTTTAAGGAATAGTAATC 
TCCGTCTAATAAGATGCAAATGTGTCACATCGGTAAGTAACCAATAAATCATCGTCTTGTCTTTGGCAAT 
CATTAAATATCAGAACCAACAGTCAATTTTTAGTATTTTCAATTTGCGATATGCCGCTGGAATATAAAGA 
TAGATGGACGTAATTACACAAACCAAACACTATTTCAGTTCATTCCAGACAGCAAATTTAGTGGAAGGTA 
TAACTGGCTTGTCATCACACTACATTATTCCTAGCGGTTCATGCAAAGTTCACAGACAAGCTTCAAATGG 
ACATTGCTTTTTTTCAACTTCTAACAACGTCCCCACAATGGCAAGCAAACTTTGATGTAAGGACTTGAAC 
TGACTTCCGCACGGCTGTTGCAGTCAGATGCCAACATGACAGAAAACATATGCTCTCTCCCATCAGAAAC 
TGCTGGCAGTGCCAGCTCCAATCTTCTATATTTCCTCTCTTAAAAAAAATGAACTTACAAGTGTAAAAAT 
AAAGAAAAACAAAAACAATCAAGAACTCTTCAGGTGATTTATGCCATCCTCATGTATTTGGATGGAATGG 
TTTTCCTTCAGGGGGAAAATGTGAACAAAAACTTTATTTTTCTAAGTTTCACATTTTAGAGCTTCTCTGT 
GTGGGCAATGTATTCTTTTGATCTAAGCCATTCTCTGTGAAGACGTGC 
> CNE5_Lamprey 
CGCGGAGTGAGCCCTCCGTGACAAGAGCGATTGCCGCTCGCAAAACACGGCGTTATTGCGCATTTTCCTC 
GTGGTTAGTTCGATCGCATTTGCAAATCAAATCAATTCATCAGTTTCTATCATCGTCATTAATAACACTC 
GCGGTTTGCAATCTTCTTGTAATAAGATGCAAATGTGTGTTGAAAGCGAGTTACCTATAAATCACCATCC 
TGTCGGTGGCAATCATTAAATATCAGAATGCACAGTCAATTTTTAGTATTTTCAATTTACCGTATGCCTT 
CTGGAATATAAAGATAGATGGATGTAATTACACAAACCAAACACTATTTCAATTCACCTTGGACAGCAAA 
TTTAGTGTAAGGAATAACATTCCTGTCATCACGGCCCATTATTTCATGTGGTTCAGGCAAAGTTCACAAG 
CAGGCACAGAGAGAGAGGGGCAGCATTGTC 
 
CNE6 
 
> CNE6_Anolis 
TCTTCTAGCCTTCAATTGCCTCATTAGAAATCTATAGGATGACAGTGGCTGAAACTGAAAAAAAAGATTG 
TTAGTCATAATATCCCTACTTAATTTTATGTTGAGTTAGAGGAAAATGTTGAATTCTTACTCCTGCAAAG 
CTTTCCCTGGTGTCTCATCCTCTCTCCTCTATCATCCTGAGGCAATGTGCCTGCATTTGTGCGTAGATTT 
ATAGTTTATCTTTATCTGTGGCTTCATCGGTAGGTAGCTATTATAGCCGCCTTGCCTGGATATTGTTTGG 
GCCTGATAGATCTGTCTGTAGTTCATCAAAGGGAAGCTGAGTGGCTAAAAGCCACTGGGTCCAGCTGAGG 
ATGAAATACGAGCCATCAGCCTTGGTAATGGCTGTAAAATTTCATAATTACACGGCCTTTATTACATTGC 
ATAATGATCCTGAAGCAGTATGGAACAATTAATTAAGATTTTAAACCATGGCTCTTTCAGAAATTAAAAG 
GTGCTAGTGGTTGAAAAATGAGGGGAAACGTCAGGTCCTAAAAGCATTAGGGATGCTTAAGAAGTACTTC 
TAGGGTACTCTCTCTGGAAAGTCACAAATACCAAGAAGTACTTCTTAGGAGAGCTAATGTTAGGGGTAAC 
TATGAACTGGCTTTGATCTGGGTTTTAAGTTTCAATCAGGGTTTGAAAGTGATCAGAACAGATGCCAGCA 
GCTTTTA 
> CNE6_ElephantShark 
GCTAACGGATAGCTGGAGAGGGATGTCTAATGCACAGCTGCTGTCTCCCCGAGACAGCTCATCCTCTCCT 
TTTGTCAATTCAAGGCATTGTGGTTGCATTTGTGCAGGGATTTATAGTTTATCTTTATCTATTGCTTCAT 
CTGTAGGTAGCTATTATAGATGCCTGGGCTGGTTATTGTTTGGGGGTGATAGATCTGTCTGTACTTCATC 
AAAGAAACTGGAGTAGCTAAAAGCCATTGGGTGAAGCTTATGATGAAATACGAGCCATCAGGCTCAGTAA 
TGGCTGTAAAATTTCATAATTACATGTCTTTTATTACATTGCATAATGATCCTGAAGCAGTATGAAACAA 
TTAATTAAGATTTTGAACCATGGCTTTTTTGAAATTAAAAGGTACTCGGTCTGTGAAATGGGGGAGAGGC 
TTCCTCTAAAGCATGAAGGAGACGGGTGTTCAGGGAATCTGATTTATTGAGCC 
> CNE6_Zebrafish 
AGCCGCTAAACAGCATTTGGGTTTGTGCTGTGGATTTATAGTTTATCTTTATCTGTTGCTTCATCTGTGG 
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GTAGCTATTACGCCAGCCTGGCCAGCTTATTGTTTGGGCCTGATAGATCTGTGTGCAGTCCATCACTTGG 
AGCCGTGCGCCCGGAAAGCCATCGGCCCGCCTGATGATGAAATACGAGCTATCAGCCTCAGTAATGGCTG 
TAAAATTTCATAATTACACGGCCTTTATTACATTGCATAATGACCCTGAAGCAGTATGGAACAATTAATT 
AAGATTTTCAGCCGTGGCTTTTGCAGAAATTAAAAGGTGCTCATTGCCGTGGAATGGGGTAATGTCTTGT 
CTCGGAAGCATTAAGGCGCGTTTTAAGCGCGAGACTCCCTGTCTGTCTGCGTG 
> CNE6_Xenopus 
GGAACAAGAGAGGAGCTATATGGAAGCCCTAATGCAGACGGCTCTCTTCCCCAACAGTTTCATCCTTTTT 
CCTTTCTGTCATCCTGAGGCAATGCGCCTGCGTTTGTGTGTAGATTTATAGTTTATCTTTATCTATGGCT 
TCATCTGTAGGTAGCTATTATAGCTGCCTTGCTTGGATATTGTTCGGGCCTGATAGATCTGTCTGTAGTT 
CATCAAAGGGAAGCAGAGTGGCTAAAAGCCGTTGGGTCCAGCTGATGATGAAATACGAGCCATCAGCCTT 
GGTAATGGCTGTAAAATTTCATAATTACACGGCCTTTATTACATTGCATAATGATCCTGAAGCAGTATGG 
AACAATTAATTAAGATTTTCAAGCGTGGCTCTTTCAGAAATTAAAAGGTGCCAGCGACTGAGAAACAGGG 
AAATGTCTGTCTCTAAAAGCATTAGCAATGCTCTTGAATATGTGCCGTGCCCCTCTGTCTTTACAGTATT 
ACATGGTCATAGTTGGATAAT 
> CNE6_Chicken 
GAAAAGAGCGAGAGAGAAAGAGGAAGGATTTCCTTTCTGCGAGCCGCCAGCTTTCCCAAGTGCCTCATCC 
TCTCCCCTCTGTCATCCTGAGGCAATGTGCCTGCATTTGTGTGTAGATTTATAGTTTATCTTTATCTATG 
GCTTCATCTGTAGGTAGCTATTATAGCCGCCTTGCCTGGATATTGTTTGGGCCTGATAGATCTGTCTGTA 
GTTCATCAAAGGGGAGCTGAGTGGCTAAAAGCCATTGGGTCCAGCTGAGGATGAAATACGAGCCATCAGC 
CTTGGTAATGGCTGTAAAATTTCATAATTACACGGCCTTTATTACATTGCATAATGATCCTGAAGCAGTA 
TGGAACAATTAATTAAGATTTTCAACCGTGGCTCTTTCAGAAATTAAAAGGTGCTAGTGGCTGAGAAATG 
GGGAAGTGTCTTGTCCTAAAAGCATTAGGGATGCTTAAGAAGTACTTCCTGGGTACT 
> CNE6_Mouse 
TAAATGAGACGCTCTCTTGGGCTTGGGCTTTTCTCTCTTTTTTATAACACCCGAGCCATTGTGGAGCAGG 
AGAAGCCCAGGAGGCCGCCTCCGTGGGAGCGGCCACTCCCAAGCGTCCCATCCTCTCCTCTGTCATCCCC 
AGGCGACGCACTGCATTTGTGTGTGCAGATTTATAGTTTATCTTTATCTCTGGCTTCATCTGTAGGTAGC 
TATTAGAGCCGCCTCGCCCGGATATTGTTTGGGCCTGATAGATCTGTCCGTAGTTCATCAAAGGGGAGCC 
GAGTGCCTAAAAGCCATCGAGTCCAGCTGAGGATGAAATACGAGCCATCAGCCTTGGTAATGGCTGTAAA 
ATTTCATAATTACACGGCCTTTATTACGTTGCATAATGATCCTGAAGCAGTATGGAACAATTAATTAAGA 
TTTTCAACCGTGGCTCTTTCAGAAATTAAAAGGTACTGGGAGCTGAGAAATGGGGATCTGTCTTGCCCTG 
GAAGCATTAGGGATGCTAAAGGAAGGGCTTGGCTGCATACTTATTTTTCCTTAAGAGGAAAGCACCTCTT 
GGTTGCGGAGCACGCATTAGTATCCCTTGCCTATTTC 
> CNE6_Human 
TAAAATCCACCCCATTCTGGAGTGAATGAGCGAGAAGCACAGGAGGTGGCCTTCGTGGGAGCAACTACCT 
TTCCCAAGTGTCTCATCCTCTCTCCTCTGTCATCCCCAGGCAATGTGCCTGCATTTGTGTGTGTAGATTT 
ATAGTTTATCTTTATCTATGGCTTCATCTGTAGGTAGCTATTATAGCTGCCTCGCCTGGATATTGTTTGG 
GCCTGATAGATCTGTCTGTAGTTCATCAAAGAGGAGCCTAGTGCCTAAAAGCCATTGGGTCCAGCTGAGG 
ATGAATTACGAGCCATCAGCCTTGATAATGGCTGTAAAATTTCATAATTACATGGCCTTTATTACATTGC 
ATAATGATCCTGAAGCAGTATGGAACAATTAATTAAGATTTTCAACCGTGGCTCTTTCAGAAATTAAAAG 
GTGCTAGTAGCTGAAAAATGGGATCTGTCTTGTCCTAAAAGCATTAGGGATGCTTAGGAAATACTTTCCA 
ATTGCACTTTTATTTTTTGTTAAGAGGAACATCCGCTAGTTAGGGAACAT 
> CNE6_Lamprey 
CTAATATTTACTGTGAAATATGAGCCGTCGCCATCTGTAATGGCTGTAAAATTTCATAATTACATGTCCT 
TTATTGCATTGCGTAATGATCCTGAAGCGGCGCAAAAGAATAATTAATTAGGAGATTATGAGCCGTAGAT 
TCGGAGAAT 
 
CNE7 
 
> CNE7_Anolis 
AATACTTTTGCTTCTAAAATATACCCATCTTGGCTAATTTAATCTAAATTTCTATCACAAGATCACAATA 
ATGACAGTGTGATATGGACTAGTCACATAATGTGTTATGCTTTTGAGTGTTTAGTGGCATAGTAAGTGTT 
CTCTTGGGTGTCTTTTAATTATAAACTTTTGCCAGAAAATTTGGAACCGATTATGTGCTTCATTCAAGGA 
GGACCTGGCTGCTTCAAGTCAATTCTTTTGTTGAGTCATTTATTCCCTTAATAGGAATTTTCTGATCGGC 
TGTCATTCTTGTTCACACACTGGGTGTCACTGCCTCTAAAACACTTGTCATTCTTTAATGGAAACAAAAT 
AGTCATTGCTGTCAGAGCTGCAATGTCATTCCCCTACCCCTTGCTGCGTCGGCAATAGTGAAAATGACAG 
AGCGGCTCTCAGTAGGGGTAATTAAAATGTAAATATTGATATTTTATTATTTGAAATTACTTTCCAGTGC 
GGCATTTAATATCTCTCCATCTGTGCGGCTCTGTTTAGCGGTCACTTTAGTGCAGCTCTGGGATGCCAAG 
TGGCGGCTTGATCCCCGTTATGTCAAAATGCTTGTTGCTGCTTAATTTTGATATCTAATTAAGTGGAAAA 
GTACAGTCCACACTGTAATCCATGGCATCTTAACCAGCTGCTTGGGTATATTTAGAATTAATCTCCACTA 
TGGAATCATCCTAATGTATGCAATTAAGAGTCTGCCGATGGCTAATTAGGTGTATTAGAATCAGGCAGCT 
TCCACCCCCCCCCTTTCTTTCTTTGAACTGTTGCAGACTTCAGACACTCTGCCTCCTGAAGTAGTCTTAA 
GAACACCAATACACTCAGGCAAGGGATGCCCAAACCTCTTTAACTTAAATTGGAAATTGGGATGTTGGGT 
ACTGAGACACTCCTGCCATTTC 
> CNE7_ElephantShark 
TGGTGTTATTCTTGCAAAAGTCTGTGTCTCGTTGACTCTGATCACTTGGCATTCCTTAATGGAAACAAAA 
TAGTCCTCCCAGTAAGAAGTCCAATGTCATTTCACTACCCCATGCTGTCTTAGCAATAGTCAAATGACAG 
AGTGATTCTCAGTAGGAGTAATTAAAATGTAAATATTGATATTTTATTATTTGAAATTACTTTCCAGTAC 
AGCATTTAATGTTGCTCCATCTGTGCAGCTCTGTTTAGTGGTCACTTAAGTGCAGCTCTGGGACATGAAG 
CAGCAGTTCAATCCTGTCATGTCAAAATGCTTGTTCCTGCTTAATTTTGATATCTAATTAAGTGGAAAAG 
TGCAGTCCATACTGTAATCCAGGCATCTTAAACAGCTGCTTGGGTATATTTAGAATTAATCTTGGCTATG 
AATTGTCTTAATGTATGCAATTAAGAGTCTGTGCATTCCTAATTAGGTATATTAGAATCATGCAGCTTAC 
CATCCCAGTATAGACTTTGGGATGTCTGCCTCGAGAGCAAATGATAA 
> CNE7_Zebrafish 
AATAGGAAAAAGGTGTAATTAAAATGTAAATATTGATATTTCATTGTTGGAAATGGCTGTGGTTAATGTC 
ACTCCATCTGTGGAGCCTCTGCCATGGATGCTTTATTACAGTCCGGGGAGCAGCCGCCCTTCTCCGCCGC 
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CACCAGGGCACATGTGCTTGTTGCTGCCTCGTTTCAATACGCAATTAAGTGGAAAAGTACAGTCCGAACA 
GTAATCCATGCTATCTTAAGCAGCTGTCTGGGTATATTTAGAATTAATCTCCACCACCAATCGGCCTTAA 
TGTATGCAATTAAGAGTCTGCCGATTGCTAATTAGGTGCATTAGAATCAAGAAGCCATGCTAACGCGACA 
ATGCAG 
> CNE7_Xenopus 
AGTGTGAACTGCTGCTTTCAGCCAGAAAGAGAAAATAAGAAAAAAAACATTTTGAAAATGAATATTTGTG 
TCAAGAGGGGATTAGCTTTGTAAAGTCAATTTCCTTTTCGGGAAATGTATTCCCTTAATAGGACTTTTCC 
GATCCACTGTCATTCTTGTTCACACACTGGGTGTCACTGCCTTTAAAACGCTTGTCACTCTTTAATGGAA 
ACAAAACAGTCTTTGCAGTCGGTGCTGCAATGTCATTCCCTTACCCCTTGCTGCGTCGGCAATCGTGAAA 
ATGACAGAGCGCCTCTCGGTAGGGGTAATTAAAATGTAAATATTGATATTTTATTATTTGAAATTACTTT 
CCAGTGCGGCATTTAATATCTCTCCATCTGTGCCGCTCTGTTTTGTGGTCACTTTAGTGCAGCTCGGGGA 
TGGCGGGGAACGGCTTGATCCCCCGTTATGTCAAAATGCTTGTTGCTGCTTAATTTTGATATCTAATTAA 
GTGGAAAAGTACAGTCCACACAGTAATCCATGGCATCTTAACCAGCTGCTTGGGTATATTTAGAATTAAT 
CTCCACTATGGAATCAACCTAATGTATGCAATTAAGAGTCTGCCGATGGCTAATTAGGTGTATTAGAACC 
AGGCAGCTTTCTATCTTTCATTCTTTCTTCTTTCTATTTGTGTGTGGGGGGCTTTTTTTGGACTGTCAAG 
GGCTTAACCCCATGGGTATCAGAAAGGT 
> CNE7_Chicken 
TGTCTAGCTCTTAGACCAAATGAGCCTTGAGTTTTAGTGTTTTTAAATTGACCGGTTATCATGTAAGGTC 
CTATCAGTCTAAATATTTTATGAGAAGCTAAGGTTTCCCCTGGGCACCTCTAATAATGAACTTTCGGCAG 
GAAATTTAGAAAGGATTATGTGTTTCAAGGAGGAGCTGGCTGCTCGAAGTAAATTCTCTTGTTGAGTCAT 
TTATTCCCTTAATAGGAATTTTCTGATCTGCTGTCATTCTTGTTCACACACTGGGTGTCACTGCCTCTAA 
AACACTTGTCATTCTTTAATGGAAACAAAATAGTCATTGCAGTCAGAGCCGCAATGTCATTCCACTACCC 
CTTGCTGCGTCGGCAATAGTGAAAATGACAGAGCGGCTCTCAGTAGGGGTAATTAAAATGTAAATATTGA 
TATTTTATTATTTGAAATTACTTTCCAGTGCGGCATTTAATATCTCTCCATCTGTGCGGCTCTGTTTAGC 
GGTCACTTTAGTGCAGCTCTGGGATGCCAAGCAGCGGCTTGATCCCCGTTATGTCAAAATGCTTGTTGCT 
GCTTAATTTTGATATCTAATTAAGTGGAAAAGTACAGTCCACACTGTAATCCATGGCATCTTAACCAGCT 
GCTTGGGTATATTTAGAATTAATCTCCACTATGGAATCATCCTAATGTATGCAATTAAGTGTCTGCCGAT 
GGCTAATTAGGTGTATTAGAATCAGGCAGCTTCCTTTTTTTTCTCTTTCCCCTTCTCCCTTTTTTTTTTC 
TTTTGTAT 
> CNE7_Mouse 
CGTGGTGCTGCTAATGCAAATGAGGGTAAGAAAAAAAAATCCCAACCCCCTCCCCCGTGATTTGCAGAGA 
ACTCCCGCATATTTGCCCCCATCAAGTATTATTGTTTTTAAATTGACAATCATCACATAACGTTTTACAG 
TTCTAAATATTTCATGGGAGACTAAAACTTCCCTTGGGCCTCCCCAATAATAAACTTTCAGCAGAAGAGT 
CAAAAAGGCTGATGTACTTCAAGGAGGAGTCTGCTGCTCCCAGAGAATTCTCTCACTGAGGCATTTAGCC 
CCTTAATATGAATTTTCTGATCGGCTGTCACCCTCACGGGTGCGCCGAGCGTCACTGCCTCCGAAGCACT 
TGTCATTCTTTAATGGAAACAAAACAGTCATTGCAGCCAGAGCCACGGTGTCATCTCACAGCCCCTTGCT 
GCGTCGGCAATAGTGGAATGACAGAGAGGCCCTCGGTAGGGGTAATTAAAATGTAAATATTGATATTTTA 
TTATTTGAAATTACTTTCCAGTGCGGCATTTAATATCTCTCCATCTGTGCGACTCTGTTTAGCGGTCACT 
TTACTGCAGCTCTGGGAGTCAGAGCGTAGGCTTGATCCCCGTTATGTCAAAATGCTTGTTGCTGCTTAAT 
TTTGATATCTAATTAAGTGGAAAAGTACAGTCCGCACTGTAATCCATGGCATCTTAACCAGCTGCTTGGG 
TATATTTAGAATTAATCTCCACTATGGAATCATCCTAATGTATGCAATTAAGGTTCTGCCGATGGCTAAT 
TAGGTGTATTAGAATCAGGCAGTGTTTTTTTCTCCCCCTCCCCCTCTCTCTCTTTCCCCTGCTTTCCTTT 
TGGACCATTGCCTATGTAAGAGTGCCTGCCTCCAGAGGTGTTCTTAATACCACTTAAATCAAGTTTGGAG 
ACGACACAAGTTCCTAATAGATTCATCT 
> CNE7_Human 
ATTTAAATGAGAGAATATGAAAAAAGAAAACCCCCAACCTCGTTGTGATTTACACATAACTTCTGGATAT 
TTGTTCCCGTCAAGTATTATTGTTTTTAAATTGACAATCATCATATAATGTTTTACGGATCTAAATATTT 
CATGGGAGACTAAAACTTCCCTTGGGCCTCCCCAATAATAAACTTTCAGCAGAAAATTTGGAAAGGATTA 
TGTGCTTCAAGGAGGAGCTGGTGCTCAGAGTAAATTCTCTTGTTGAGGCATTTAGTCCCTTAATAGGAAT 
TTTCTGATCTGCTGTCATTCTTACTCACACACCGAGTGTCACTGCCTGTAAAACACTTGTCATTCTTTAA 
TGGAAACAAAATAGTCATTGCGGCCAGAGCCGCAATGTCATTCCACTACCCCTTGCTGCGTCGGCAATAG 
TGAAAATGACAGAGCAGCTCTCAGTAGGGGTAATTAAAATGTAAATATTGATATTTTATTATTTGAAATT 
ACTTTCCAGTGCGGCATTTAATATCCCTCCATCTGTGCAGCTCTGTTTAGCGGTCACTTTAGTGCAGCTC 
TGGGATACCAAGCAGCGGCTTGATCCCCGTTATGTCAAAATGCTTGTTGCTGCTTAATTTTGATATCTAA 
TTAAGTGGAAAAGTACAGTCCACACTGTAATCCATGGCATCTTAACCAGCTGCTTGGGTATATTTAGAAT 
TAATCTCCACTATGGCATCATCCTAATGTATGCAATTAAGAGTCTGCCGATGGCTAATTAGGTGTATTAG 
AATCAGGCAGCTTTTTTTTTTTTTCCTCCATTTCTTCTCCCCCTTTCATTTTGGACTGTTGTAGACAGAA 
GAGTCTCTGCCTCCAGAGGTAATGTTCATGCTACTCAAATCTAGTTAGGAAACAGGACAACTTCCAAATA 
TGGTAACCCTTGTATT 
> CNE7_Lamprey 
GCAACGCTCGGGATTGGCTGATTAAAATGTAAATGTTGATATTTGGGCACATAAAAGTCGCTTCCCCGTG 
TGCCACTTACCGCCCTCCCTGAACGCTCACAAGCTGCGATTCGCGGTGCTTCAAAATTAGTGCCAGCGTA 
GCGATCGCCGCCAAAACCCAAACTCTGTTTCTCCCAGCAATTCTGGCCTCTAATTAGGCAAACAGGCGAA 
CGATCCAAGCATCCTGAACAGCTGCTCCAGTATATTTAGAATTAATCTCGGCTCAGAATAGTCTAATTTA 
TGCAATGGTCTGGAATTACGGCATGCTTAATTAGGCTCA 
 
CNE8 
 
> CNE8_Anolis 
GGAGTGATGGGGGAGATGAATCAAGCAACTGTTGTGTTACTCAATCAGTTTCCTCTCAGTGCATAGTTAG 
TGATACCAGTGAGTCATTAGGATATAATTACAACTCGAGTGTAAGGTGCAGTTTGTTGAAAAGTCTCTAT 
TTATAGTGAACTGGAAGCTGTATTCTACATAGGATGCAGGAAAAAATGTTGACAGGGTGGGGGAGAGAGA 
CATAACCAGCAAATCAATGCCATTGTTTATGGCTATTTACAAGAAACTGCGTGGATTTACAGTGCCTTGC 
ATTCGGCAATGTAGAAACGGTACAGAAAAGAATGCCTAGCAGGGGTTAAGTTCTTATGCCTGCACTGCAG 
CCTATTTCTGTCAACACTGGACTTGGGAAACAAACATTTATGCTTTGTGAAATGAAAGTGTATTTTTGAA 



 84 

GACTAGCCGTCAGATATTTTTTGCCCTTCACACTTTCAAATGTTTAGCCTTTTTTGTAAGTTGACTGCAA 
AGTGCATCAGTTTGCCAGCATCCCTTTTTCTCTCTCCCCCCTCCTCAAAAGCAAAAGAAAGAAAGAAGGG 
GGGGGGGTGTAGAATAAGGGGAGGGAGTCTTGACAAGTGCCCATGGCATCATTGTCAAGTACATGAGCTT 
CAAGTAGAAGATGGCAGGAGAGTTGGCACAGAACATGCTTCCTTCAAGCCTATTACCTCCGGGGTACCTG 
ACTCTTGAGAAGCTTTTCAATCCTTCCAAATGACGTTATTCCAAACTGTCATCTGGTTTATTTGGAGCAC 
ACTGTCTCGCAGATAAACATGCTATTTAACTGCAGGTCAAGGTACAGAGTCATTCTGCTAGCAAAATGCC 
TGGGATACATTAAATGGCACTGACATGCAGAGGCAGACGGAGAGAGATCAAAGTTGTCACCAGCTTGGAT 
GAAATTGGTCTGCACTGGGGGTGAAAATGCACCATGGTATATTGAAGTGCATTATTAAAAGACATAATAT 
AGACAAACATTTAAAACTATATGATCTGTCAAATGCTAGGGATTAAGGTACTGTGTAATACAGAACATGA 
AGTTCAGGTTCGTGCCATCAATGCCACATC 
> CNE8_ElephantShark 
TGCATATCTTTCAGAATGAAAGTGCCTTTTAAAGACTAACTGTCATATATATATTTTTTTTGCCCTTCAC 
ACAGTCAAATATTTAGCCTTTTAGCAGACTG 
> CNE8_Zebrafish 
GGACGGCCGGTGGTTGCTGTGAGGCCTGGTGGTGAGCAGTCCTGCCCGGTAGGGGTTAAGTTCGCATGGT 
TGCACCGCAGCCTCTTTCTGTCAGCCTGTGCTACTCGCTGCTTCAATGCTTATTTCTTCTGAAAAGCGAC 
TGCAGGTTTCACAAGGCCTCAGCCATCAGATACCTTCTACTGGTGTAACCTTCACAGATCCACATACTTA 
GCCTTTCCTCCCCATCTCGCACAAAGTGCATCAGTTTACTGAGAGAAAAGAGAGAGATAGAGAGGA 
> CNE8_Xenopus 
TTGGTGCGCTGGAAATGCTGAAAGCTACCGGAGAATGCCTGAGAGGGGTTAAATTCATATGCCTTCATTG 
CAGCCTATTTCTGTCAACACTCGGCTACAAAAATAAACATTTATGTTTTGTGAAGTGAAAGTGTATTTTT 
GAAGACTACCCATCAGATATTTTTTTTTTTTGTCCTTCACACTTTCCCGTGCTTAGCCGTTTTTGTTAAG 
TTGGCTGCAAAGTGCATCGGTTCGCTTGGCTAAAAAAAAAATTATAGAATAAAAAAAAACAAAAAAACGA 
GGAAAAAATAGCTG 
> CNE8_Chicken 
GGTATGTGAAAGGAGAAACGTAAGCATATGTTCGGTTGCTCAATCAACCTTCTCTCGATGCACACTTGGT 
GATCTCAGCGAGTCATTACGGCATAATTACAATTTGAGTGTGATATGCTGTTTGTAGAAAAGTATCTATT 
TTTAGCTGAAGGAATGCTACGGTCCCTGAAAAGGAGAAAGAAAGAAAAAAAGGAAGGGAGAAAATCTGTA 
ACCAGCAAATCAATGCTATTGTTAACTGATATTATGAGACACCCTGTAGATTTACAATGCTTGCATGCAG 
CCACATAAACCCGTGCTGAAAAGAATGCCTACCAGGGGTTAAATTCATGCGCCTGCACTGCAGCCTATTT 
CTGTCAACACTCAGCTCAGGAAATAAACATTTATGCTTTCTGAAATGAAAGTGTATTTTTGAAGACTAGC 
CGTCAGATATTTTTTGCCCTTCACACTTTCAAATGCTTAGCCTTTTTTGTAAGTTGACTGCAAAGTGCAT 
CGGTTTGCTAGGCAAAAAGGAAAAAAAAAAACCTTGACAAGTGCCCATGGCATCATTGTCAAGCAGAAGA 
GTTTCTGGTAGGAGATGGCAGGAGGGTTGGCACAGAACATGCTTCCTTCAAGCTTATTACCTCGGGGGTA 
CCTGACTCCTGAGAAGCCTTTCAGTCCTTCCAGATGACGTTATTCCCGGCTGTCATCTGCTTTATCTGGA 
GCGCTGCTGCAGCCGAGCACTGCCGAGCTGCGG 
> CNE8_Mouse 
TATCTATCTATCTATCTATCTATCTATCTATTGTGGAATAGAGAAACTATACTTCAAAACCCGAGAACGA 
GCAAATCAATACCGTGATTAACTGATACTAACAGATACCCTGAGGATTTAAATGTTGGCGTTCTGTTTCG 
AGCTAAGCAGCTGCCAGGCGAATGCCTAGCAGGGGTTAAACCCAAATGCCTGTGCCGCAGCCTATTTCTG 
TCAGCACTCCACTCAGGAAATAAACATTTATGCTTTCTGAAATGAAAGTGTATTTTTGAAGACCAGCCGT 
CAGATAGTTTTTGCCCTTCACACTTTCAAATGCTTAGCCTTTTTTTTTGTACATTGACTGTAAAGTGCAT 
AAGTTTGCCAGGCTGGGGGAAAAATGTTACTGACAGTGCCCATGGCGTCCCACTCAGTCCCTGAAGGTTC 
TGGGAGAAATGGGCAGGAAGGTTGGCACAAAGCATGCTTTCTTCAAGCCTGCTACCTCAGGGGCACCTGT 
TGGGAGAAGTTCTTCAATCCTTCCACATGACATTATTCTCCACCATCATCTAGTGTACCGTAGTGCAGAT 
AAACACACAATTTAGCTGCAGGTGATGGTAGAGAGCCCTTCTGCCCAGCCAACTGCCTAAGATACAGTAA 
ACGGCACTGAGTCCAGGACAGAGATGAAGAGAGATCAGACTTGTCAGCAGTATCAGTGGAAAAGGCTGCC 
GACAGGAAAAAGAAAAATGTGCTGTGGTGTATTTTACAAAGCTGTAATAGGACTGAACATTAGAAAGCAT 
AGCCTGCCACATGCCTGCCACACGCCAGAGAGTAAGATCCCGGATGCACAGCACGTGAGCTTCAAGGGAC 
ACAATGGCAAGTCCCATCCCATTTTGCTTGAGAGAAAGGTATCTTGTCAACGACAGCTACATGGTATAGA 
TGACAAGACCTCTAAACACCATGAATGTCTGCTAAGAGCACAAATGAGTAATTATCATCTAGACACAAGT 
GTCCATGAGCCAATAACACCATCATGTTTTTATTATTAAAAAA 
> CNE8_Human 
GAAAGAAAAGAATCTAGCTTACGTTGCATTGCTTAATCAGCTTCTCAAAATGAACTTCATTTGTGATCTC 
AGTGAGTCATTATGGCATAATTACAGTTCTAGCATGATATGCTAGTTGTTGAAAAATGTTGATTTTTTTT 
TTTTTTGTGGAACAGAAAAACTACAGTTCAAAAACTGTGATCAGGCAAGTCAATGCCATGATTAACTGAT 
ATTAACAGATGCCCTGAAGATTTAAAATGCTTGCTCTCTATTTCAAGAAAGCAGCCGAGAAGAAAATGCC 
TAGCAGGGGTTAAACCCAAATGCCTGCACTGCAGCCTATTTCTGTCAACACTCTGTTCAGGAAATAAACA 
TTTATGCTTTCTGAAATGAAAGTGTATTTTTGAAGACTAGCCGTCAGATATTTTTTGCCCTTCACACTTT 
CAAATGCTTAGCCTTTTTTGTAAGTTGACTGCAAAGTGCATCAGTTTGCCAGGCTAAAAAAAAAAAAAAA 
CAAAAAAAAAAACAGTGCTTGATGAGTGCCCATGGCACCACTGTCAACCTCCAAAGTTTCCAGTAGAAGA 
AGGCAAGACGGTTGGCACAAAACATGCTTTCTTCAAGCCTATTACCTCAGGGGTACCTGCCTCTTGAGAA 
GCTTTTCAATCCTTCCAAATGATGTTATTCCCAACTGTCATCTGGTTTATTTGGAGCACACTGTATTGCA 
GATAAACATGCTATTTAACTGCGGGTCAAGGTAGAGAGTCATTCTGCAAGCAAAATGCCTGAGATACATT 
AAATGGCACTGACTCTGGGACAGAGATGAAGAGAGATCCGAGTTGTCAGCGATATGCAGGGAATGGGCTA 
TAGCTGTGGAAGAAAAAATGTGCCATGGTATCAGTGCATTTTAAAAAGCTGTAATATGGCTGAACATTTA 
AAACTATAACCTGTCACACACCAAAGATTAAGGTCCCAGGATGTACAAAACATGAAGTTCAAACGACACA 
ACTGCAAAGCATATTTTATTTCACTTGGGAAAGAGGTTTCTCTCCAAAGATAGCTAAATATTACAGATGA 
TGAAGACCTCTAACTTGTAGCCCAAGAGCTATAAACTACCATTAAATACCTGGTATAAACATAAACAAGT 
AATTATCATTTGGATACAAGCATGTGTAAGCCAATAGAGCAATTATGTTTTAAGA 
 
CNE9 
 
> CNE9_Anolis 
AAACGATTGAAATTAAAACTTCTTTTGTGATCAAAGGGGATTTTATTGCCTTTTGCTTAATTAAATGCCT 
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CAGAAGTGTGTGAAACATTGTTATAGTTGAAAAAATGTTACTTTGTAAATCGTAGGGACAAAAGGGCTCC 
ACTGCAACTTTAAAGTTTCCGTGCACGTAAATGTCAATACAGTGCCTTCTCCATCATCAGCACTAAATTC 
ACATTGATGCCTCTTTTCTTCTCTGTATTGATCCTTCCATGAGAACGTAGATTTGTATCTGTTAATTAAT 
GCGTCCTGAAACAGCGTTTGTATTAATCAGGCAGATAAGAAAAATTGGATGCCTGCACCCTCATGACAAC 
CGTAAAAGTGCTGGCCCTGATAAAAATCATGGACGGACCTCAATAAAAAAGTTCCTCCTTCCACTCAATA 
AACTAATCATCCTGCTTTTAATTATTCGGCAGAAAGATGTGTGGAGATTGGAGAATGTGTAAATCTATTT 
ACTAACAGCAGTGTCTGGGAGGGAGAATAGGGCTGTCACAGGACAGTGCTGCAGGCGACGTTCTCTGTCC 
ATCTGCTGTAGCAGAAAAACTGGTTCTTGAGAGAGAAAGGGCAGAGAGGCTGGAGCTAATTGAAAATATG 
CATTCCTTTTTGGACCCTTTCAAATTATTATTTCTGTTTCATTTCCTCCCATTTCCAACCAGACGTGTGG 
CGTTCTCCATTGTCATGTTTCAGAGAAGCTTTCTTTACTTGTGT 
> CNE9_ElephantShark 
GAACTGGGCAGACTTTGGAGTTTCTGCGCACGTAAATGTCAATACATTGCCTTCTCCATCATCAGCACTA 
AATTCACTTTGATGCCTCTTTTCTTCTCTTTATTGATCCCTTCATGAGAACGTAGATTTGTATCTGTTAA 
TTAATGCATCCTGAAACAGCGTTTGTATTAATCAGTCAGATAAGAAAAATTGGATGCCTGCACCCACATG 
ACAACCGTAAAAGTGCTGCCCTGATAAAATCATTGATAGGCCTCAATAAAAAAAGTTCCTCCTTTCACTC 
AATAAACTAATCATCCTGCTTTTAATTATTAGGCCGAAGATGTGTGTAGATTGGGAATGTGTAAATCTAA 
TTATTTACCAACAGCAGTGTCTGGTGGAGGGGGAGGGGGATAGAGAGAAAATAAAACTAGCTCTCTGCCG 
TCGCACGAAGGTGCTGGCAGACACACATACAGGGCATCTGCTGCTTCTGGG 
> CNE9_Zebrafish 
ATGAAATAACAGATGAAAAGGAGGGAGGAAAAAAAATGCATCTTTAAAGTTTGCCCTCGCGTAAATGTCA 
ATAGAGAACCTTTTCCATCATCAGCAGTAAATTCACATTGATGGCTCTTTTCTTCTCTTTATCGATCCGG 
CCATGAGAACGTAGATTTGTATCTGTTAATTAATGCGTCCTGAAACAGCATTTGTATTAATCAGGGAGAT 
AAGAAAAATTGGATGCCTGCACTGGCATGACAACCGTAAAAGCGCGAGCCCCCTGATAAAATCATTGATG 
GACCTCAATAAAGAGGGAGAAAAAAAAAAGTTCTTCCTTCCACTCAATAAACTAATCATCCGGCTTTTAA 
TTATTCTGCGGAGAGATGTGTGGAGATTGGGGAATGTGTAAATCTAATTATTTACTAACAGCAGTGTCTG 
AGAGGGAGGGCTGGGAGTGGCACAGGGGGAGCTCTAGGCGATGGGCTCCGTCCATCTGCCACTCCACACA 
CCCGCCCCCTGCTCTCCGTTTG 
> CNE9_Xenopus 
TTATTATCTTTTCTTTTTTTTTTTTTTAATTAAACCCCCCCCCCCAGTGAGGTTTTTTTATTTTTCGGAA 
AGGTCCGCGGAGAGAAATTGTTCATTTGTAAATCACGGACAAAAGAGGCCGCGAAGAATCTCTAAAGTTT 
CCGCGCACGTAAATGTCAATATAGTGTCTTCTCCATCATCAGCACTAAATTCACATTGATGCCTCTTTTC 
TTCTACGTATTGATCCTTCCATGAGAACGTAGATTTGTATCTGTTAATTAATGCGTCCTGAAACAGCGTT 
TGTATTAATCAGGCAGATAAGAAAAATTGGATGCCGGCACCCTCGTGACAGCCACAAAAGTGCTGGTCCT 
GATAAAATCGTGGACGGACCTCAATAAAAAAAAAAAAAAAAGTTCCTCCTTCCACTCAATAAACTAATCA 
TCCCACTTTTAATTATGCCGTAGAAAGATGTGCGGAGATTGGAGAATGTGTAAATCTAATTATTTACTAA 
CAGCAGTGTCTGGGAGGGAGAATTGGCTGTCACCGAAAGGTGCTGCGGGCTATATTCTCTGCCCATCTGC 
TCCTGCAGAACAACAACAAAAAAAACAAAAACACCCGGGTTCTTGAGAGAAGTAGAGCATCTAAAGCTAA 
TTGAA 
> CNE9_Chicken 
TGCAAGTTAAACTTTTTTTTTTTTTTTTAAATCAAATCTGATTTTATTGCTTTTTGCTTAATTAAACTCC 
TCGGAAGAGTGTGAAACATTGTTATACCTGAAAAATTGTTAATTTGTAAATCACAGGGACAAAAGGGCTC 
CACTGCAACTTTAAAGTTTCTATGCACGTAAATGTCAATAGAGTGCCTTCTCCATCATCAGCACTAAATT 
CACATTGATGCCTCTTTTCTTCTCTGTATTGATCCTTCCATGAGAACGTAGATTTGTATCTGTTAATTAA 
TGCGTCCTGAAACAGCGTTTGTATTAATCAGGCAGATAAGAAAAATTGGATGCCTGCACCCTCATGACAA 
CCGTAAAAGTGCTGGCCCTGATAAAATCGTGGATGGACCTCAATAAAAAAGTTCCTCCTTCCACTCAATA 
AACTAATCATCCTGCTTTTAATTATTCGGCAGAAAGATGTGTGGAGATTGGAGAATGTGTAAATCTATTT 
ACTAACAGCAGTGTCTGGGAGGGAGAATAGGGCTGTCACAGGACGGTGCTGCAGGCTATGGTCTCTGTCC 
ATCTGCTGCTGCAGAAAAACTGGTTCTTGAAAGACGGGAAGGAACAGAAACGTTGAAGCTAATTGAAATC 
ACGAATTCTTCCCTATAACCTCTCCAACGATTATTTCTTCTCCATTTCTCTCTTATTTATTTTAATCACA 
GATGTGTTATTTTCCATTGTCACCTCCTCGAGGGTTTTCTGGCACTGTTGGCTCGGGTTTTGTTGTTTTT 
TT 
> CNE9_Mouse 
TTTGTGCTTAAAAATAAAGTACCCTTTCTTTACCTTTTCTTTTTCTTTATTTCATAGTATAAAGGGAAAG 
AATAAGGTTTGCAAAACAGATGCCGCACAGGCACACACACAGAGCCATCCATACAGAGGAAACAAATTGC 
AGAATCAACCTTTAAAAATGAAATTTTATTGCTTTTGCTTAATTAAACCCCAAAGAAATGTGGCAGACAT 
TGTTGTTGTTGAAAAAAATGTTAATTTGTAAATCACAGGGACAAAGGGGCCCCGTGCAACTTTAAAGTTT 
CCGCACACGTAAATGTCGATAGCGCGCCTTCTCCATCATCAGCACTAAATTCACATTGACGCCTCTTTTC 
TTCTCGGTATTGATCCTTCCATGAGAACGTAGATTTGTATCTGTTAATTAATGCGTCCTGAAACAGCGTT 
TGTATTAATCAGGCAGATAAGAAAAATTGGATGGCTGTACCCCTGTGACAACCGTAAAAGTGCTGGCCCT 
GATAAAATCATGGATGGACCTCAATAAAAAAGTTCCTCCTTCCACTCAATAAACTAATCATCCTGCTTTT 
AATTATTCGGCAGGAAGATGTGTGGAGATTGGAGGACGGTGTAAATCTATTTACTAACAGCAGTGTCTGG 
GAGGGAGGACAGGGCTGTCTCAGGACGATGCTCCGGGCTATGAGGTCCCTCCATCTGCTTCGGCAACAGA 
CTGCTGTTTGGGATCCTGAAGCGGAAGAATTAAACCAGGAAAATTAAAAAAAAAATTCCATTCCTGTGGC 
TCAGAAGTTTAACAGTGATGATTGTTGTGGCAGGTGTTGTTGATTGAATTTGTAAAAGAAATTTCATTTT 
ACAAATCTTTTTCTCTTCCAGTTCATCGTTGTGCTAGTGGTGGTGGTGG 
> CNE9_Human 
GCTGTTTCTTCCCCTTTTTTCCTTCTCTTTATTTCATAGAGAAGCAAAAGGAAAAAGTTAGGTTTGCAGG 
AAGGATAAACACACACACATGCACACACATATACACACACACAACCATCAATATAGAAGAAACAAATTGC 
AGGATCAACTTTAAAAATGAAATTTTATTGTTTTTTGTTCAATTAAACCCCAAAGAAATGTGCGAAATGT 
TGTTATGGCTGTAACATTGTTAATTTGTAAATCACAGGGACAAAGGGGGCCCGGTGCAACTTTAAAGTTT 
CCGTGCACGTAAATGTCGCTAGCGTGCCTTCTCCATCATCAGCACTAAATTCACATTGATGCCTCTTTTC 
TTCTCCGTATTGATCCTTCCATGAGAACGTAGATTTGTATCTGTTAATTAATGTGTCCTGAAACAGCGTT 
TGTATTAATCAGGCAGATAAGAAAAATTGGATGCCTGCACCCCCCTGACAACCGTAAAAGTGCTGGCCCT 
GATAAAATCGTGGATGGACCTCAATAAAAAAGTTCCTCCTTCCACTCAATAAACTAATCATCCTGCTTTT 
AATTATTCGGCAGAAAGATGTGTGGAGATTGGAGAATGTGTAAATCTATTTACTAACAGCAGTGTCTGGG 
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AGGGAGAATAGGGCTGTCACAGGAAGGTGCTGCGGGCTACACGCTCTGTCCATCTGCTGCTGCAGAGAAA 
CTGCGACTTGGGAGCATGAAAAGGAACAAGAAAACTAAGGCAAATTGAAAAGACCCATTCATTTTTGCTC 
CTAACTTTCCAGATGATTTTTTTTTTTTGGTATTTTAATTTACACAAG 
> CNE9_Lamprey 
GATGTTGGCCACCGGCAGCCTTTTGCCGTTCTGCACACGTAAACATTGACGGGGGCGTCCTCTCCATCAT 
CCAAAGTAAATTCACTCTGAAGGCCTATTCTTCCCCCCCGTATTGATCTCTTCATGTGAATGTAGATTTG 
TATCTGTTAATTAATGCAGTGGGAAGCAGCCCTTGTGTTAATCAGCGAGATAAGAAAAATTGGACACTGG 
GATGGGGCTGACAACAGTAAAAGTGTCAGGCTGATAACATCACCAATATCCCGTAGATAAAAAGTTCTGC 
CAGCGCTCAATAGACCAATCATCCCGGTTTTAATTATTGGCCCGAAGATTCTGACCAACTGAAA 
 
CNE10 
 
> CNE10_Anolis 
AATGAGCAGTGCAGCCTGTTCTTTCTGCAGGATCCTTGTCAAAGCACATGTAAGCAGCTCCATAAACAAC 
TGAATGAAAGCTTTAGACATGTCTTTAAGACCCCCTTAAGAAAAGCTTGACTAATCCCCTTTGATGATTT 
TATTAAGTACTTGGTGGTTGCTGGTGCCAACTGGCAAACCACTATGTTTTACCAACAGGCCAGGAAATCA 
CTCCTTCACTGGCGCCTTATGCGAGGGTGGATAGTAACAGTCAGAGATAATAAATTAACAGCTGCTGTAA 
ACAGGAGCCTGGAAAAGTATGGCACTGGAGACGTTTGCCCTCAGTGATCCTATTAGGCAGGAAGGTGGGG 
AGCAAAACAAAAGCAAAAACTTAAACACATTAAGAAGCATTATTAAATTTCCAGCCTCTCTCAAAAATAA 
TGGTGTGATTGCTATTTGCTTGGCACTTTAATGTGCCATCCTATTATTTCAGCCCTGCAGTTGAGGCAAG 
AGCCATTACAGATGTAATTAGTGTATTTTCTGAAAAGGGTAGGCC 
> CNE10_ElephantShark 
CACACACAGTTTGAAAGCTTGGCTAATCCCCTTTGATGATTGTATTAAGTGCTTAAGGCGAGCTCTGGCA 
ACTGGCATTCCACTCTGCGTCAAACCGACAGCCTTGTTTTTTCAAAAAAATCTCAAAACCTGTAAACTTG 
CCCTGTTAACAAGATAGCAGATCTTAACAATGAGGAGGTAATAAATTAGTATGCTAGTTGTTATAAACAA 
TACTGTGAAAGATACATAATGAGCTGTTTGCCATTAGTGGTTTAGTTAGAC 
> CNE10_Zebrafish 
CATGCCACCTTTCATTGAGGCCAGTTTGTTTGCAAGAATGCCGCAGTCTTGCATTAGACCCCCTTAAGAA 
ATTCTTGGCTTAATCCCTTTTGATGATTTTATTAAGTAGTAGAAGATGGCCCTGCCAACTGGCATTGGGC 
ACACTTGCACCAGCAGGCCAGGAGAGGCACCAACTGCTCACCAGCTCTTAGTCTGCCTCTAATGAGATCA 
GAGATGTTAACAGTTTGGGATAATAAATTAGCAGTTGGTATAAACAATAGCCCCAAACCTATACCTAATG 
AGCTCCTTGCCATTAGTGATTAACTGGCAAAAAAAAAGAGATTTCAAAATAAAAGAAA 
> CNE10_Xenopus 
TGCCACGGCCAAGTCAATGTAAAGCCACAGACCCCCTTAAGAAAAGCTGCACTAATCCCCTTTGATGATT 
TTATTATGTCCGTGTCATGGT 
> CNE10_Chicken 
ATGGCAAAAAGGATGTTCTTGCAGCAGGAGCCCTGTCAGAGAACGTGTAAGCAGCTCCATAAACAACTAA 
ATGAAAGCCTCAGACATGCCTTCAGACCCTTTAAGAAAGGCTTGACTAATCCCCTTTGATGATTTTATTA 
AGTAGTCGTGGTTGCTGGTGCCAACTGGCAAACTCATGCAGCTTACCAACAGGCCAGGAAATCACATCCT 
CTCCCCTCTTGTTCCATAGCTCCTAATGTGATTGGGATATTAGCAGTTTGATATCAGAAATTAACAGGTA 
CTGTAAACAAGAGGCTGAAAAGGTAAGGCAGTAAAGATGTTAGTCCCACATGATCCTATTAGGAAAGACA 
GCAGGGAAAAAAAGAAGGAAAAAAAAAAAAAAAGGAAAGCAAAAGTTAAATTCATTAAGAGGCATTTATT 
AAATTTTTGCTTGTCCTCAGAAAAGTGACGGTGTGACTGCTGTTCAGTTGGCACCGTAATGTGGCATTCT 
GCTCCTCCACCAAGTGCAGCAGAGGCAGGAGCTGTTGCAGAAGGAATTAGCATCTTTTCTGAGGAGTGGG 
TTACTTC 
> CNE10_Human 
TCTCTAAGAGGATATTTATTAATTTAACCCCAAATGCAATGACAAAAGCAGAATAAGAAACAAGACTTAC 
ACAGCCAGTCCAAAAGAAATCCTGTCAAATAACATGTAAGCACCATGATAAACAACGAAAGAAATGCATT 
TTACACATATCTTAAAGATTCCCTTAAGAAAAGCTTGACTCATCTCTTCTGATGATTTTATTAAGCACTT 
ATAATTAATGGTACCAAATGGCAAACCACTGTTTTTCACCAATAGGTCAGGAAATCCTTTCCTTTTCTTT 
ACTGTGCTGTAGTTTCTAATATCATATGGGATACCCACAATTTGATATGATTGAAAAGGACAGCAACAGT 
GACCATAAGCAGCAGCCTAAAAAGGTTGGGCATCAGTGGCTACTTATGATTTGGATAATAATGTCTAGAA 
AGGGAGTAAAAATAGATTTCTTAAGTTGCATTATTAAAAATG 
 
el161 
 
> el161_Anolis 
TTCTAATTTGCTTAAAAGAAGTCAGAATTTTTTTCGGAAGGTATTAAAAGTAAAGATGCTTTCCAATAAA 
CATAGATGTTGTTCTGCTTAAATCCATTTCATAATCCAGATAAGTCTAATCATTTCCCTAAAACCCAGTA 
GAATGGATGGGACCATGACTAAATGTAATATAAGATCCACTTCAATCCAGCTACTAAACACAGTGAACTC 
AATAAGTAAGGTGAACTCAGGTTTTATCAGGGAAGGGAGCAAATTACTGTTTAATCCTACAGGAACTCTT 
CTTCATCATACAAATTTGATTTTATTGTAGCTGTTTAACTGACAGATACAACTTATTCAGGAGGGGTTAA 
GAAATCAAGGGAGGATTCTTCTCTGCATTTGAACTTAAAAGTGCTGAAACAGTGAACCACTGTATGATAA 
GTAAAAAATCGTTTGTTCTTTGTTGTTTTTTCTTTTGTGCTTCCCTAATGCTTTATTGTGGTCTTAAGTC 
CCTTTTAGCATTTGCATAAAGTTCATGATAGATCCCCCTTTAATGACGTGCCGATCATCAGATACCTGTG 
TGTCAATAACATGCTCTGATGCTATGTACCATTGACAGTCACACCGTGCCCCTCCATCTGCTTTTGTTTT 
GACCCTATCTTTGAACTTTATCTTGGTTGCTGGCCAGTAGTTTTCCCTTTAATTACAAGAAGGAAACTGT 
CAATAAAATCTGTTAAATGGGATGCAATGAGTGGCTTGAATGGGCGGACGGCTATTTGTTCAAATTCTGC 
AGCATTCAAGGTATTGACAGTTTGTTTTCTGGGGCCATATGTGACGATCAATCTCAGGCTGGGCTCAGCC 
GCGCTGAAAAATGAAAAACCAGATTGCTTTTGCTTACTTGTGGATGACGACTTGTGATTTGGTACGGTCC 
TAGTGAGATGAGACCTTCTGCCCAAATTGCCCCCCCGAGAGCCAGGGTGCGTGACTGTTTTTAGAAATAA 
TTTTTAATTGATTTTGTAATTAACACTTCATCTACAATATTGATGCACAGATCTTCAGACGGATAGGAGG 
AAAATTGTTTTCAACAATGAAGTTGTACTTTCCTATTTGTCTTCATGATGGGATCTAGCAGTTTGAATAT 
TTAATTGGGATTTAATTTTTTTTTTAATTAGGAAGCAAAACCAAGAAAATATA 
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> el161_ElephantShark 
CAACTGGGAATGAATCATGAATAAAATCGTTTGTGCTTTGTTGTTTTTTCCCTTCTCCCCAATGCTTTAT 
CGCAGTCTTTAGACACTTTAGCATTTGCATAAAGTTCATGATAGATCCCTCTTTAATAACATACTGATCG 
TTAGCTACCTGTGTGTCAATAACAGCTCTGATGTTGTGTACCGTTGACAATCACGCCATGTCCCTCCATT 
TCCCCCTGCCTCCTTTTGTTTTGACCTAATCTTTGAACTTTATCTTGGTTGCCGGCCAGTAGTTTTCTCT 
TTAATTACAAGAAGGAAACTCAATAAAATCTGTTAAATGGAATGCAATGAGTAGCTGAATGGGAGGACAG 
CCATTTGTTCAAATTCTGCAGCACTCAAGGTATTGACAGTTTGTTTTCTGAGGCCATATGTGTTGATCAA 
TCTCAGGCTGGGCTCAGCCACGCTGAAAAATGAAAAACCAGATTGCTTTTGCTTATTTTCGGATGACAGC 
TCTTGATTTGGTGGGTCCGAGATGAACCTTCTGCCAAATTGTACCCCTGAGAATCAAAGCGTGACTGTTT 
TGAAAATTATTTTTTAATTGATTTTGTAATTAACAGTTCATCTCGTATATTGATGTGCAAATTCCTAGAT 
TGATGGGAGAGAAATTGTTTCAACAAAAAGTTGCACTTTTTTCATTTGTCTCAGCAACTGCTGTTGGCAC 
T 
> el161_Zebrafish 
ATTAGCATAAGTCTCTGCTCAGATGCCTCTTAAGTAAGGAGCCCATCACTATGCACCTGCATGTCAATAA 
CAGGCTCTGATGTTGTCCACCATCGACAGTCACACCATGGCCCTCTGGCTCCCTTTGTGTTGACCCCATC 
TTTGAACTTTATCTTGGTTGCTGGCCAGTAGTTTTCCCTTTAATTACAAGAAGGAAACTGTCAATAAAAT 
CTGTTAAATGGGACGCAATGAGCAGCTTGAATGGGAGGGCGGCTATTTGTTCAAATTCTCCAGCGCTCAA 
GGTATTGACAGTTTGTTTTCTGGGGCCATATGTGACGATCAATCTCCGACTGGGCCTGGCCATGCTGAAA 
AATGAAAAAGCAGATTGCTCTTGCTCGCTTGTGGATGACGGCTAGCTGCATTGGCCCTAGCCTGGAGACA 
CTGGGGGCCGTTCTGCCCAAAGTGCACCCCTGAGAGAACGAGCAAGCGCGTGACTCTTTTGATAAATTCT 
TTTTTAATTGATTGCACTATTAGCAGTTCATCTCATCTTGTTGACGCACACGTCGGCGTGCCAAAAGC 
> el161_Xenopus 
GGTTTTTCGTTAAGGGTTAAGAAGAGTTTAGCCATCATGAGGGCATAAATGTGCTGAAGCAGTGACCGGG 
ATCAGATAAGTAAAAATCGTTTGGGCTTTGTTTTCCCTTTGTGTCACCTTAATGCTTTTCCTGTGGTCTT 
AAGTCCCTTTTAGCATTTGCATATAGTTGATGATAGATCAGTGCTTAATAACATGCTGATCATTAGATAC 
CTGTATGTCAATAACACGCTCCCATGCTATGTGCCATTGACAGTCACACCGTGCCCCTCCATCTGCTTTT 
GTTTTGACCCTTTCTTTGAACTTTATCTTGGTGGCTGGCCAGTCATTTTCCCTTTAATTACAAGAAGGAA 
ACTGTCAATAAAATCTGTTAAATGGGATGCAATGAGTGGCTTGAATGGGCAGACGGCTATTTGTTCAAAT 
TCTGGAGCATTCAAGGTATTGACAGTTTGTTTTCTGGGGCCATATGTGGCGATCAATCTCAGGCTGGGCT 
CAGCCGCGCTGAAAAATGAAAAACCAGATTGCTTTTGCCGACTTGTGGATGACGACTTGTGATTTGGTGC 
AACCCTACAGAGCGGAGACCTTCTGCCCAAATTGCCCCCCAGAGAGATGGAAATGTGTGACGGTTTATAG 
AAATATTGTTTTTAATTGATTTTGTGATTAACAGTTCATCTATAGCATTGTCGATGGTCTTTGATAGAAT 
CAGTTTTTTACAGTGCTTTGT 
> el161_Chicken 
GTGATTTGGAGAGTATTTTACAGGCAAAGATCCTTACAAATGAATATGGATGCTCTTCTCCTAAATCCAT 
TCCATAATCCAGATGAGTCTAATCATCGTAGTTAAAATGAACAGAAAGGATTCATGAGGATATGCTATAT 
CCGTTCTCTTTAAATGCAGCTACTGATTTATAAGATAGAGTGAATACAGGGTATGGGAGGGGGGAGGAAA 
TTCTTTATTAATCTGACGGGGACCCCACCTTACCTTTTGGATCCTCTGCATTTGTGGTAACGCTTCTCCA 
AAGATTACTGTTACCTGTGCAGAAAGGGTTAAAAATCTCAGAAAGATTTTTTTTTCCTGCATTTGAATTT 
AAAAGTGCTGAAGCAGTGAATACTGCCAGATAAGTAAAAATCGTTTTTGCTTTGTTGTTTTTCCTTTTGT 
GTCTCCTTAATGCTTTATTGTGGTCTTAAGTCCCTTTTAGCATTTGCATAAAGTTCACGATAGATCCCTC 
TTTAATGACGTGCCGATCATTAGATACCTGTGTGTCAATAACATGCTCTGATGCTATGTTCCATTGACAG 
TCACACCGTGCCCCTCCATCTGCTTTTGTTTTGACCCTATCTTTGAACTTTATCTTGGTTGCTGGCCAGT 
AGTTTTCCCTTTAATTACAAGAAGGAAACTGTCAATAAAATCTGTTAAATGGGATGCAATGAGTGGCTTG 
AATGGGCGGACGGCTATTTGTTCAAATTCTGCAGCATTCAAGGTATTGACAGTTTGTTTTCTGGGGCCAT 
ATGTGACGATCAATCTCAGGCTGGGCTCAGCCGCGCTGAAAAATGAAAAACCAGATTGCTTTTGCTTACT 
TGTGGATGACGACTTGTGATTTGGCGCGGTCCTAGTGAGATGAGACCTTCTGCCCAAATTGCCCCCCTGA 
GAGCCAGGACGCGTGACTGTTTTTAGAAATAATTTTTTAATTGATTTTGTAATTAACAGTTCATCTACAA 
TATTGATGCATGAATCCTCAGATTGATAGGAGGGAAATTGTTTTCAACAATGAAGTTGTACTTTCCTATT 
TGTCTTTGTAATGTGATTTAGCACTCCGCATTTTTAATTGGAAATATAATTCAAAAACATGCAAAGCCAA 
AATGCTTGTTAGTTTCTTTGTATTC 
> el161_Mouse 
AATTCTAGGAATACGTATGCCTAGCTGGGACAGGAGTGGGCTAAAATAGGGGCATACTCTGGTAATTCAA 
AATGGTTGGTATTTTGTTATATTTCCCCTTTGTGCCTTCTCTAAGGCTAGATTGTAGTATTAAGTCTCTT 
TTAACATTTGCATAAAGTTCAGGATAGATCCCTCCTAATGACGAGCTGATCATCAGATACCTGCGTGTCA 
ATAACGGCTCTGAAACCATGTACCATTGACAGTCACACGACACTCGTTCCAGCTGCTTTTGTTTTGACCC 
TATCTTTGAACTTTATCTTGGTTGCCGGCCAGTAGTTTTCCCCTTAATTACAAGAAGGAAACTGTCAATA 
AAATCTGTTAAATGGGATGCAATGAGTGGCTTGAATGGGCGGATGGCTATTTGTTCAAATTCTGCAGTAT 
TCAAGGTATTGACAGTTTGTTTTCTGGGGCCATATGTGACGATCAATCTCAGGCTGGGCTCAGCCGTGCT 
GAAAAATGAAAAACCAGATTGCTTTTGCTTACTTGTGGATGACGACTTTGTGATTTGGCGCGGTCTGGGC 
AAGATGAGACCTTCTGCCCAAATTGCCCCCATGAGAGCCAGGGATGCGTGACTGTTTTTAGAAATAATTT 
TTAATTGATTTTGTAATTAACAGTTCATCTAAAATATTGATGCATGAATCCTTGGACTGATGGAAGGGAA 
ATTGTTTTCAACAATGAAGTTGTACCTTCCTATTTGTCTTTATAATGGGTGTTAGCATTTCACAGTTTTA 
AATGTGGATATAACCCACTTATTACCACACAATTCACCCTACTTTCCCTCACTTTCCTGGGAACTTAAAT 
TGTGAGTGAGTGTGTGTGTGTGT 
> el161_Human 
GCTTTGAGTTTTGGTTATCAAAGAACAGTTTTCTTACATTCTGGAGTTCTTTAGAAGTCAAATTCTGCCT 
ATGCAGTAAGGGTTAAGAATTATGGGAATAACTGGTCTTTACATTCGAACTGAAACATGCTAAAATAGCA 
ACCTCTAATAAGTAAAAATCGTTGGTGCTTTGTTGTTTTTCCCTTTGTGCCTCTCTTAATGCTTTATTAT 
GGTCTTAAGTCTCTTTTAGCATTTGCATAAAGTTCAGGATAGATCCCTCCTTAATGACGTGCCGATCATT 
AGATACCTGCGTGTCAATAACGTGCTCTGATGCTATGTACCACTGACAGTCACACCGTGCCCCTCCATCT 
GCTTTTGTTTTGACCCTATCTTTGAACTTTATCTTGGTTGCCGGCCAGTAGTTTTCCCTTTAATTACAAG 
AAGGAAACTGTCAATAAAATCTGTTAAATGGGATGCAATGAGTGGCTTGAATGGGCGGACGGCTATTTGT 
TCAAATTCTGCAGCATTCAAGGTATTGACAGTTTGTTTTCTGGGGCCATATGTGACGATCAATCTCAGGC 
TGGGCTCAGCCGCGCTGAAAAATGAAAAACCAGATTGCTTTTGCTTACTTGTGGATGACGACTTTGTGAT 
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TTGGCGCGGTCCTAGTGAGATGAGACCTTCTGCCCAAATTGCCCCCATGAGAGCCAGGGACGCGTGACTG 
TTTTTAGAAATAATTTTTAATTGATTTTGTAATTAACAGTTCATCTACAATATTGATGCATGAATCCTTA 
GACTGATAGGAGGGAAATTGTTTTCAACAATGGAGTTGTACTTTCCTATTTGTCTTCATAATGCAGTTTA 
GCATTTCACAGTTTTAATTGTGAATATAACCCTCTTCCTCACCACACCATGCACCTCTCTTCTTCTACGC 
TCCTGTGAAATTATAAAATATGATTTCTTATGACAAATGACATTGTTATTATGAACCCTGA 
> el161_Lamprey 
GCGCACAGGCCAGCGTCTTGGTCTGAGGCCAGCTGGCTTTTCTCGTTAATTACAACGGGGGAAAATGTCA 
ATAAAATGTGTTAAATGAAATGTAATGAGTGGCCGTATGGGAGGGCAGTCATTTGTTCGCATTGTTCGCT 
CTTCAAGGTATTGACAGTTTGTTTTGGGAGCAGCGCGTTGATCAATGGTGGCTGCGAATCGGTCAAACTG 
AAAAATGAAAAAGCAGATTGGCTTTGCTCAGTTTCAGCGGAGGCATTAGAGGCTGCGGTAAGCCACAGAC 
GAGGCTTTTGTCTAATCGTGCCCCCGAGAACTAAAACGTGACTCCTTTCGAAATTATTTTTAATTGATTT 
TGTAATTAACGGGTTCAGCCCTTCCATCGACGTAGGGCCTGTTGACTGATGGGAAGGAAATTGTTTCACC 
AAAGTAACACCGTGCTCATTTGTCTTCTCAAGTAGCTCTGATGT 
 
ERR8t12 cloned piece 
 
>ERR8t12_seq 
GCCCACACACCGCCTAATATTTACTGTGAAATATGAGCCGTCGCCATCTGTAATGGCTGTAAAATTTCATAATTACATGT
CCTTTA 
TTGCATTGCGTAATGATCCTGAAGCGGCGCAAAAGAATAATTAATTAGGAGATTATGAGCCGTAGATTCG 
GAGAATTAAGGGAATTATTGGGGGGGGGGGAGGGAGGAGCCTACACACTCTGAGCCCCTCCGCGGCTCTG 
CTTTACTGCGTGTGCAGCCCAAAAACACGAAGGCGGCTCGGAATGTCCCAGCGCGCGTCGCCGCGCAACA 
GAGGGCCATTATTATCCAAGCGCTTTCCGTGTTCGACAAACATATTTAGCAAAAACACGGCACGCTAAGT 
GGGTAATATTTGTTGAAGAAATATCGTCGAGTAGTTTTGAGGATTTCTTAGTGTGTGTGTGTTTATAAAT 
GCGTTGGGCTTTATTGAAGATGTTTGCATGGTTCAGTTTAAACAGGCATGGGTCTCCCCTCACAAGTCCT 
GGAATGAAAAAGTGTGAATAATTGTATTATTCTGACCTGAAGCAGATTAGGCACTTGGCTACTGATTTCT 
GTAGCATTTGCCTGCTCATGTTGCCACAATTGGCTATTGAGTCAATTAGTGAGATGCATTTATTGTGTCT 
AACAAGGAAATCAATATTAAAATTGGTTGATTTACTGGTGCTGTAATTATGATTCCATGTTGATGGAGAG 
CGCAGGATAGTGTGATTATCGCCCTTATTTTGGTACAACAAGACATTTATTGTCTCTGTGGGACCGTGTT 
CTATTTTGTCTTCAAAACACGAGTTAATTGCCTCCTGTGGACGTGCTGTGTGGCACCGTTTGCAACACGC 
AGCCCTTCCTCGTGGACGACACTTGGAGAGGAAAATGGCTCACGTGGGTCCCTGCAGGCTGCCGCTAAGG 
CTGCCAGTGGCATGCGCCGTCCCGCCGATGATGGCCAATGGCGGGACAGCGCATGCCACTGGCGGGGCCG 
AGTGGCGGGCCAGGTGCCCCATGGGCACCGTGCCACTCTGCTGCCCTCGTCCTGTTCCCCTGCTCTGAGC 
GAAGGTCCAAGTGCCCCACTGCGCCTTGCGCCACTCCCCGCTGCCCTCTGCGCAGCCCAGGATTCTTGCG 
GCAACGCTCGGGATTGGCTGATTAAAATGTAAATGTTGATATTTGGGCACATAAAAGTCGCTTCCCCGTG 
TGCCACTTACCGCCCTCCCTGAACGCTCACAAGCTGCGATTCGCGGTGCTTCAAAATTAGTGCCAGCGTA 
GCGATCGCCGCCAAAACCCAAACTCTGTTTCTCCCAGCAATTCTGGCCTCTAATTAGGCAAACAGGCGAA 
CGATCCAAGCATCCTGAACAGCTGCTCCAGTATATTTAGAATTAATCTCGGCTCAGAATAGTCTAATTTA 
TGCAATGGTCTGGAATTACGGCATGCTTAATTAGGCTCATTGAAGCCATGTGACTGAGGCTGCCCCGAGA 
GAAGAGCTGAGGGCTCCGAATGTGGATTACATTGTTCCGAGAGCAGACCTGAGCCACGCTAATCAGCCCC 
CACACCTGTCTGGATTAAAGGTCAGCTGTGGTTAGCACAAGAGACTGGGATTTAAACTGGAAGCTTATCC 
ACTAGGATTTGTAGTATTCATGTAGCGGCTAACACAGCGATCAAACTTGTCTTTTTTTGGGGACTCAGCC 
TTACACAAGACTCTCGTGTAATTGTCCCGACATCCATCTGAGTCTCAAGTATTACACGTGAATCCTTTAT 
TCTTGACCAATTGAATGGGTAAAATGTGAAGCAGGGTTTTAATGGTATTAGTGAGATTTAGGATAAAACT 
GAATAAAAGATTCACATAATAATGTAGTTCATGTGACGCTGTAAAGATATATTTTTTTGCATCCACTGTT 
TGCGTTTCCGCAATTGATAATAATGAAATGTAACACTTCTTGTGGCTGAGAATTATCTGGCGTTAAATGT 
TGCCAATCTTGGCTGGAAGTCCTATGATGTTGACAAATTTGGCAAGTTGTATCATCCATCTGCTAGGTAT 
TAGGGGATTATGATCAGTAGTTTCCGTGATGCAGGAAATGAAGCGGCACAGCCCAGGCAACTTGCCATGG 
AGTAAAGCCTACCTTTGCTGCAGGACCCACCACCACCGCTGATATGGGGGCATCAGCAGAGTCGTTTTAA 
AGCCAACCAATGCTTTGTGCAGTTTGTGTGGAATAAGCACTGTTTCCTTTATACGCTGCTAATTTAAATT 
GCTTACCGTTCAGCCTCAAGCTATTTACATTCCATTCACTGAAACAAAATGATCTTTTCAATCAGATGTT 
TATTGTGAGGTTTTTTTCTTCTTCTTCCAAAACCACAATCAGGAGGCCCCAAGACCTCCACAGATAGCAT 
CTTTTCAAGTGACCAGAAATAGAGGGACCCATTATCACGGTAACCTCCAGCGGCACCAGGCATCCTTCTT 
TCTCGCGCTCCCATTCAGCGCTCGGCCCGTCACTCACGGCTGCCGCCGTGCCCCCCCCCCCAAATGTGGC 
GCGTGGGGGGGGGGGCGCTCCGGCACCGCCACGGCGATGTTGGCCACCGGCAGCCTTTTGCCGTTCTGCA 
CACGTAAACATTGACGGGGGCGTCCTCTCCATCATCCAAAGTAAATTCACTCTGAAGGCCTATTCTTCCC 
CCCCGTATTGATCTCTTCATGTGAATGTAGATTTGTATCTGTTAATTAATGCAGTGGGAAGCAGCCCTTG 
TGTTAATCAGCGAGATAAGAAAAATTGGACACTGGGATGGGGCTGACAACAGTAAAAGTGTCAGGCTGAT 
AACATCACCAATATCCCGTAGATAAAAAGTTCTGCCAGCGCTCAATAGACCAATCATCCCGGTTTTAATT 
ATTGGCCCGAAGATTCTGACCAACTGAAAGCGTATAAATCCAATCGTTTGCCGCTGGCAGTTTTGAGTGT 
GCTGAGCATTCCTCTCGGATGC 
 
 
S3.2) HMX CNE 
 
uCNE Sequences 
 
>uHMXcne_lamprey 
GTGGGAGATCGAGG 
CGGAGGAAAAGGCCATTAAGGGAGAGGAGAGGGGAGCGGTAGCGGCGGCGGGAGGTTGTGGCGGGCGGGC 
GGGATGGCCGTGCAGGGAGGAGCGGGTAGCCGATAGCTGCAGGAAGAGAGAGAGAGGGAGGCAGAGTCCG 
ACTGTGAGCGGGGAGAGGCAGGCGCCTCTGGTCGATGTTTCCCCTTCTCCGGCTGCAAGGCCCCCGCCGT 
GCTCGGCTACAGAGCCGCCTCCATCCATCGGGCACCAAACAGGCGCGGGGCCATTAGCTCCCGCGCGTTC 
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CGCTTTACAGCCCGTTAATTGGAACTTGATTGATCGTTGCCCCTTTGATAGGATATGCTGACCTAATCTC 
GCCATGCTCCATTTTCCAATAAATTACACAATTCATTTCCTACATTTATTACACATATAAAAAAACCCAC 
ACACAGCCCTTAGGCGGTGCCGACGCGAGTATGCGTCCTATATAGTGCCCGCGCCTGTTTCTCAGCGGGT 
CCCTTGGCTATCAGAGGCGCTCTGAGCCACGCTTGCGCTAGCGGTGAGCGAAAATCGAAATATAATCAAC 
GGGAGTGCTCGGGAAATTTATCGTTATAATTTTCTCCTGTAATCTTCGCCCATTTTCCAGGACGGGCCGT 
AACATATTTCATAATATACGGCGAGACGGAATGGCCTTTAATATTTATTGGTCGTTGATTCTCAATTCAG 
GCTCGTATATGACTTCATTTGTCATCTCGGACTTGAACCATTTTTCCTGAGCCCGGAGCACGGCAGCTTG 
GCTCGCGGCCGACCGCGGCCGCTATTTCAGAGGCAACACTCTGTAATCATAATAGGGAACTGGAATTTTG 
AGAAGTAATTTGAAATTGCGAAGGAGTTGTGACACGTTAAATTGTGTTATCGATGGTGTGCTCCGGCAGC 
GATTTCTTTTTTTTTTCTTCCTTGGGCGCGCTCGCAGAGAGCCAGGGAAAGGCTAAGGTAATGCAGCCTC 
>uHMXcne_hagfish 
CCAGGGCGGGCTCCGAACGGCTCCATCAATCGGCAGCAAGCAGGCAACGCCATTAGGCTCCCTACGTTCCGC 
GTCAGAGCCCGTTAATTGGAACCTGATTGATCGTTGGCCCTTTTGATAGGATATGCTGACCTAATCTCGC 
CATGCTCCATTTTCCAATAAATTACACAATTCATTTCCAACATTTATTACATATAAAAATCACAGCCTCG 
GGCGCTTTGCCTGCGAGGCCGCAGAACCTAACGCCTGTTTTCTCCTGCTTCCTATCAATGGCACTTCGAA 
CGGTCGGACGAAGCGATGAGCGAAAATCGAAATATAATCAACGAGAATGTTCGGAAAATTTATCGTTATA 
ATTTTCCGCCGTAATCTTTGCCCATTTTCCAGGACGGGCCGTAACATATTTCATAATATACAGCGAGACG 
GACTGCCCTTTAATATTTATTGGTCGTTGATTCTCAATTCAGCCTCGTATATGACTTCATTTGTCATCGC 
TGACTCGCGCCATTTTTTCCCCGAGCCCCCAAGCGCCGGGCCGCGCTCACGGCCGCCCTCCACCGTTACT 
CGGAAAGGCGATGCTTGGTAATCAAGATGGGGAACTGAAATTTTGAGAAGTAATTTGAAAGTGCGGAGGA 
GTTGTGACACGTTAAATTGCGTTATCGATGGCGTACTTTTCCCTGGACCCTTTAACCGCATACAGGTGCA 
>uHMXcne_Chrysemys 
TTATATC 
TCCGCTGTATGCCTCTGTTTCCATGTTCACACTTTGTCCATCTTGTCAAT 
TTAGTTTGTAAACTATACAGGGCAGGGCCTTTCTCTTACCAGGTGTTTGT 
ACGGTGCATAGCACGATGGGGCCTCTTGGTGCTACTATACTAAAAATAAT 
GTCGGAGAGGTTGCTCGGTGGAATTTGCAAGGGGGAAGACAAGTTAAGAA 
CACTGGGGTAGAACTCCTAACACTGAATTGCGTTTGGTCAGAGTGGAGAA 
GACAGCTTTAACAAAGGCAGGGTAGCAGTGACCCCCAACAATGAATAATG 
GTGTCTTCAGCCTTAGTCAAAATGTCCCAGTGCTTCCAACTTTAGTGAGT 
ATTGGTTACTAAAAGTTACTTGCAAAGAATAAAAGTTTTGAAGGCTGCCC 
ATTTAAACTGCAGTCTGCCCCCCTCCTTTTTCTCTCCCTCCTCTTTAACA 
CACACACACAGGCTTAGAAAGGGAGGCAAAGAGTCAGTCTCATTTCATAT 
CTGGCTGCACCAGTCCCTTTAAATGTTCGCAAGTCCCTGGATAACGTGTT 
ATTTAAATGAACCTATTGCACGTATGCTATGGTTACTTACTTTTCTCAAT 
GACGAATCTTAAAACGGATTGTCTGTAAAAGATCATCTGTACTTTACCAG 
TGTCCCAGTTCTCTTCCCCCTCCAAAAAAAAAAAAAAAACCTGTCAAAGG 
TGCACCACGTGTGTGAAACTAGTCGATTTCCTTAATTCATCCCTTGAGAA 
TGGATAAGTCTATCAATCTATTAAATTGGAAAGCCATTAGGAGGCCTGGT 
TTATGCGTTTCAAGCTGTTAACTAGAAGTTGATTGATTGTTGTTCCTTTG 
ATAGGATATGCTGATCTAATCTCACTGTGCTCCAGTTTGCAATAAATTAC 
ACAATTCATTTCCTCCATTTAGAAAGAGAAAATCACACCTCCAGGCATGC 
CTGCTTCAGAGGCAAAGAGCAAGAAGCCTATTTTATGGTGCCATTTAGCC 
TGCAAGCTTTCAGCAATCCTAGCCTCCAAAAAATCGAAGCATAATCAAGG 
TGTATGTTTGGAAAATTTATTGTTATAATTTTCCCCAAGTAATCTCCTCC 
ATTTTCCAGGGGCCCCAAAGACATAGATCATCATCTAAAAGAGAAAATGA 
ATAGCAGTTTAAAATTTATCGGTCTTTGATTCTCAATTATACGTGTTTAT 
GACTTCATCTGTCTTCAGTGACTTCAACCTTTTCCATTATGGTGGAATAT 
TATTTGTACGGGATCCATTAAATTCACAATCCAGCCCTAATGGTAGTCTG 
TAGCGTTTCCAGAAGAAAATTTTTGAAAGGTGGTTTGCAGAAAGCGAAGC 
TGTTATGACACTAGAAATTGCTTTATTGATAGCCTCTCCTCTCGCCTGCA 
CATTTTGCAATTTGTAACCTGGCCCATATCTATATTTCAGGCTGACACTG 
ATAAGAACCTTTCTGTCCCCCATACCAGATTACACTTTGTAATGACATGG 
AGAATGCAGCGGTCAGGGGGCTGAGAGCAAGTCACCTCCCTTCACATCCT 
CCTCCTCCTCTCATCAGAGGCAAGTTAAACAAGGGAAATGAGTTGGGGGC 
TGCTGGAGTCTCATCCTTTTCCTCCTGTAGTAAGGGGCTGATAGCAGCCT 
TCACTCTCCATATCACCCTCATCCCCTCAACAGAGCAAGTTAAACAGGGT 
AAGATGGAAATGAGAGACTGCTGCTGGAGTCCCATCCTCTCCCCTTCCAT 
GCTCAGGCCAAAGGGGTGGATGGGGAAATAACAGTGGGAATCAGTCTGTC 
TGTGAGCAAGCAGGAGGTGCATAATTCCCATGCTCCAGGGAGAGGCTTCA 
TAATTCACAGACAGAAAGAAGCAGCTTTCTGGAACACTGTTCACCAGCTG 
TGATGATCTTTCGCTAGGGGGAGCTAGAAGCTACCTTGTTGCCAGACAGG 
TTTTGGTAAGAGAGACAGATTAGGTTGCATATTAATTAAGAGAAGGTAGT 
>uHMXcne_chicken 
GTTCTCTGCCATGAGCTGAGTAAAGACGTTGCTGTAACAAAGCCTATTTC 
TTTGTAGATGCCGTAAAAGAAATCCTGCTGTTTGTTGTGCGTTGTGGCAG 
AAGTCCATTGGCGTGGTTTTCAGCAAGGAAGGAAAACCTCAGTGCAGGTA 
TTGCCGTCTCAGATAATTGTGTCTATCTGTCTAGCCACGGGCAGCCTCAC 
CTCCCTGGACGGTGATCCTGCAGCCACTTCTGCTTCGCATCAGTGGGCTC 
TGGAGGGGACAAGGGGGCTCTGAGGGCCCCAAATCCAGCACAGAGACAGG 
TGTGAGCAGAGGGAGCTCCCTGCTGAGATCCTCAGCCTTCCCACATTGTA 
CTCGGTGCTGCCAGCCTGAAGGAGCACTGAAGGTTAGTGAGAAGAGCCTC 
GCTGCGAGGCCTTTCCCCTTGAGCATGTGGCTGCATCTCCTTCGCAGCAC 
CCAGCCCCTCAGCCACGACACATCCGGCTGCACCGCTCCTCCCGCCGGCT 
CGTTTCTCTGCTTGGAAAATCCCTGGATAACCTGTTATTTAAATGAACCT 
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CTCACACGTTGGCTATGGTTACTTACTTTTCTCAATGACGAATCTTAAAA 
CGGATTGTCTGTAAAAGATCATCTGTACCTTATCGGTGTCCCAATCCTCT 
ACCCTCCCTTCCCCCCGCCCCAAAAACAAAACCTGTCAGAGGTGCACCAC 
GTGTGTGAAACTAGTCGATTTCCTTAATTCATCCCTTGAGAATGGATAAG 
TCTATCAATCTATTAAATTGGAAAGCCATTAGGAGGCCTGGTTTATGCGT 
TTCAAGCTGTTAACTAGAAGTTGATTGATTGTTGTTCCTTTGATAGGATA 
TGCTGATCTAATCTCACTGTGCTCCAGTTTGCAATAAATTACACAATTCA 
TTTCCTCCATTTAGAAAGAGAAAATCACACCTCCAGGCATGCCTGCTTCA 
GAGGCAAAGAGCAAGAAGCCTATTTTATGGTGCCATTTAGCCTGCAAGCT 
TTCAGCAATCCTAGCCTCCAAAAAATCGAAGCATAATCAAGGTGTATGTT 
TGGAAAATTTATTGTTATAATTTTCCCCAAGTAATCTCCTCCATTTTCCA 
GGGGCCCAAAAGACATAGATCATCATCTAAAAGAGAAAATGAATAGCAGT 
TTAAAATTTATCGGTCTTTGATTCTCAATTATACGTGTTTATGACTTCAT 
CTGTCTTCAGTGACTTCAACCTTTTCCATTATGGTGGAATATTATTTGTA 
CGGGATCCATTAAATTCACAATCCAGCCCTAATGGTAGGCTGTAGCGTTT 
CCAGAAGAAAATTTTTGAAAGGTGGTTTGCAGAAAGCGAAGCTGTTATGA 
CACTAGAAATTGCTTTATTGATAGCCTCGCCTCTCGCCTGCACATTTTGC 
AATTTGTAACCTGGCCCATATCTATATTTCAGGCTGACACCAAGAAGAAC 
CTCGCTGTCCCCCACACCAGATTACACCGTGTAATGACACGGCAGCGCGG 
CGGTCAGGGGCCGCCCGGCCGCCTCCTCCGGGCCAGGCCGCGGGCCGGGC 
GAGGGGCCCAGCTGCTCCGGCCTGCAGGCTGCCTTCGCCAGAGGGAGCTC 
CAGGAGAGACTCAGGGGAAGACGGCGGGGCCCTGAGGCTGCCTGCGGGCT 
CCTCCCCACCGCCCCGGGGCTGAGGCACCCTTGGGCCCGCAGCATGGGCT 
GGGCTGAGGGCTGGTGGCTGGTGTGGCCTACAAGCGATGCCCAACTGAAA 
GCCAGCCTCGCTCTCCCCAGCAGCAAAACCCCTGAGAGGAACGGGAGCAG 
GTTCCCGCTAAGAGCACTGTAGAAAAGATAGCAAAGCTTAGAATGAAAAA 
AGTGCGTTGAAATACTGCTGCTGAGTATCAGCAAAGGGCTCACCAGGGAG 
ATGCCGGTGTGTGCATCCCCTGTTGGCAAGGTTTGGTCCCCTCACAGGTG 
AGTAACTGCCACGGTGGGCAATCCTGTTCCTCCTGTGCTGCTTGGCTGGG 
CTGAAGAAGCAAACCCGTAG 
>uHMXcne_elephantShark 
GTTACTACTGGAATGGAATAAAATAGTGCTGACTATGTTAGCAGCACAAT 
TTGAAATTGGGTAATAATTTGCTTTGCAGGAGTTTGCCAGAAGCTTTTTT 
ATATTAGTATTGAATATACGTAGATCTAACTGCAATTACTGTACCATTAT 
TTTAAATAGGAGACTATTATCACAAAAATGTCTTCTACAAAGAAAAAAGT 
TGATGTGGGGGGAACTCAATGAAATATCACTGACATGCTCATTTCTGATA 
CTGTATTACTTTTTAAATGAATTATTGACCCTGGAATTTTTCATTAATAC 
CAAGAACAAATCATCATTTGGCCACATAGTTTGGTAATGAGTGTTATAGC 
CTTTAACAGCAGTCAATAATTGTAGAGCATAAGTGTATGCTTTATTATGG 
TCAATCGGCTCAAGCAGCGCACACTATATATTTCTTACACTGTCATTTTG 
AAGAAACCAGTCTAAAAATGTATTCCAAATATACCACCACATAACATATT 
CTATTCATTATAATTGAGTTGAATGCTTCTCTGTTTCTCGATTTTCTTGT 
TTTATACTACCTTCAAAAACTCAATAACACATTTCAAAAAAAAACTATTC 
CATTTTCACCCAATGTGTTACGTTTTAAAGAACCTCCAGACATACCTATG 
TTCCTGTTCAAAAAAATGTCAACTTGCACCACGTGTGAACTAGTCGATTT 
TCTTAATTCATCCCTTAGGAATGGATAAGTCTATCAATCTATTAAATTGG 
AAAGCCATTAGAGCCCCTGGTTTATGCGTTTCAAGCTGTTAACTAGAAGT 
TGATTGATTGTTGTTCCTTTGATAGGATATGCTGATCTAATCTCACTGTG 
CTCTAGTTTGCAATAAATTACACAATTCATTTCCTTCATTTATAACATAA 
AATCACACCTCGAGGCATGCGTGCTCAGAGGCAAAGAGCAAGGATCCTAT 
TTATGGTGTCATTTAGCCAGCAAGCAGCCAACAATCCTGGGAAAAAATCG 
AAGCATAATCAAGGTGTATGTTTGGAAAATTTATTGTTATAATTTTCCAC 
AGTAATCTTCTCCATTTTCAAAGCACCCCAGCGACATATATCATAATATA 
AAACAGAAAATGAATAGCGTTTAAAATTTATCGGTCTTTGATTCTCAATT 
ATATGTGTTTATGACTTCATCTGTCTTCAGTGACTTCAACCTTTTCCATT 
ATTGTAGAATATTATTTGTACGGTATCCATTAAATTCACAATCCTGCAGT 
AATGGCACACTATAGCGTTTGGGAAAGGAATTTTTGAAAGGGGCTTGAAG 
AAAGCGAAGCTGTTATGACACTAGAAATTGCTTTATTGATAGCCTTGCCT 
CTCGCCTGCACATTTGGCAATTTGTAACCTTCCCCATATCTATATTTCAG 
CGTGACACTGATAAGAACCTTTCTGTCCCCTACCAGATTACAGTTTGTAA 
TGACACACAACGTTTTCAGAAGCCAGTCTAGGACCCCATTGAGCATTCTA 
CAAACATGCTAAACCGGTTAAAAGATCAACATCATTTTCATCTACCGCCA 
CTATGTCATGCATTACCTGAACTGTTATTAAATTGTACATGTATAATTGC 
CACTGCTGATCTACCAGGACCTTATGTGCATGTATTTAAACTTTAGTCCC 
ATGGCAGTGATAGACCTATAAATATGTATATTACTAGATTACTTGCACGA 
TGCAGTGTTACAGGATTGAGGGGCAGATTATAAATTTAGGACCGAGTGAA 
TAAAGGTCGCTTCTGTGATCATCCTGATATCCCAAACCACTGCGGTGTAG 
TGTTATATATAATAACAAGATAATAATCCTTGCATTTGATTTAGTGCTTA 
TCACGTCTTTGAGACGTCTCAAAGCACTTTCACAGGATATATTGCAAAGT 
GTAGTGACTGTGTGTTTTGGGGGCCAAAACACGGCTGCCAATGGTGTATA 
AAGACTCTTTATGTTTTAAATGGAGCACGATTTTGTTTGTTGCATAAAAT 
TAACATTCTGCCTGGAAAAACAAACAAAGCTATTTTGCCTGTTAGTTCAA 
GCAGGAGAGGCGGTTAACTTTAATGCTTCTTCTTTCAGTGAACACGACGT 
GAGTGTACTGTTTGAATTGGTATGTGA 
>uHMXcne_Human 
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AGAAGCTGGACAAGATGACGCTAAGGTACGACTATCAGGTTCTATTCTAT 
GAAGGCGTCAAAGCTTATCCTCAGGGATCCATTTCTAGTGGTGAGCTTTC 
AGACAATGAGTGGGCTGATATTTCTCAGCAAGTCACCTCCAGGAAACACT 
GAAAGCCTACATGTAGGTGACAGAGGCTCAACCTACACCCCATGTCCCCA 
ACCTCATTAAGCACAGCCTCAACAACAACATGCTTTTCTGCAGGAAGATG 
TAGGTGGAAGCGTACAGGGAGCCTTTTCCCAGCTTGAAGCACCACTGGGG 
CAAAGGAGCTGTTCATCTTCCACCAGGGTCTGAGTGGAAGGGTCCCCTGA 
ATACAACAGCCTTTCTTCTCTGAAGGTTATCTGCTAAGCACCAAACTTTG 
AGAGCTGCCAGCCATGACTGCCCCAGCGAGGGCAGACACAGGCCCAACCG 
CGATGGAAAGGGAGGCCGAGTTCTATTTTATCTCTGGCTGCGTCAGCCCC 
TTTAAATGTCCTCAATTCCCCTACTTGGAAAGTCCCTGGATAACACGTTA 
TTTAAATGAACCTATTCCACATCTTCCATGGTTACTTACTTTTCTCAATG 
ACGAATCTTAAAACGGATTGTCTGTAAAAGATCATCTGTACTTTACCAAT 
ATCCAGGCTCCCCCTCCCCAAAAAAACTGTCAGAGGTACACCACGTGTGT 
GAAACTAGTCGATTTCCTTAATTCATCCCTGGAGAATGGATAAGTCTATC 
AATCTATTAAATTGGAAAGCCATTAGGAGGCCTGGTTTATGCGTTTCAAG 
CTGTTAACTAGAAGTTGATTGATTGTTGTTCCTCTGATAGGATATGCTGA 
TCTAATCTCACTGTGCTCCAGTTTGCAATAAATTACACAATTCATTTCCT 
CCATTTAGAGAGAGAAAATCACACCTCCAGGCATGCCTGCTTCAGAGGCA 
AAGAGCAGGAAGCCTATTTTATGGTGCCATTTAGCCTGCAAGCTTTCAGC 
AATCCTTGCCTCCAAAAAATCGAAGCATAATCAAGGTGTATGTTTGGAAA 
ATTTATTGTTATAATTTTCCCCAAGTAATCTCCTCCATTTTCCAGGCGCT 
CCAACGGCATAAGTCATCATCTAAAAGAGAAAATGAATAGCAGTTTAAAA 
TTTATCGGTCTTTGATTCTCAATTATACGTGTTTATGACTTCATCTGTCT 
TCAGTGACTTCAACCTTTTCCATTATGGTGGAATATTATTTGTACGGGAT 
CCATTAAATTCACAATCCAGCCCTAATGGTAGGCTGTAGCGTTTCCAGAA 
GAAAATTTTTGAAAGGTGGTTTGCAGAAAGCGAAGCTGTTATGACACTAG 
AAATTGCTTTATTGATAGCCTCGCCTCTCGCCTGAACATTTTGCAATTTG 
TAACCTGGCCCATATCTATATTTCAGGCTGACGTTGATAAGAACCCTTCT 
GCCCCCCACACCAGATTACACTTTGTAATGACATGGAGAATGCAGGGTGG 
GGAGGGGGACCGAGAAGGGCAGCCACCTTCTTCCTCCTCCCTGTCCCCAG 
CTGTCCTCCTCCTCCTCTCCATTGAGAAGGAAGATGGTGGAAGGGGATTG 
TGTCTTGCTGTGCTCCTGGTCTTTGCTGGCCTTGATCCCCATGATGCCTC 
AGGCTCAGCCTCTCCATGAATGTCGACCAGGGAGTCTCTTGTAATGGAGG 
TCTCTTGGGCCCGACCCTGTCCAGCACCCGACCCTGTCCAGCACCATGGT 
CCTGAACCTCTGACACGGGGAGAGCCTGGGCCTTTTCTGGTGGAGTGGAA 
AGAATTGAGCTAGAGATGTCCAGTAGGCTGGACACTTCTCTCTGGATCTG 
ATCTTTTGGTGACAGAATATACTTTGGGGAGAAGCAAGTTCAAGTTAAAT 
TCAGGCTTAAGCCCCAATCTTGGCCTCTCCTCACACACATGCAGACTCAA 
TGTGCTCCCTGCCTTCCCTGGCAACTTGTTCTTTGAGGGGAAAGATCCAA 
TTCTTAGAAAGAATCTCCC 
>uHMXcne_mouse 
GAGATAATGAGCCCAGATCTCTGGAAATGTGTATGCACAGACCACATGCT 
TCCCTCCAAACCCAGAAGTTGAATGAGAAAACCCCAAGGTGCCGCTCTTC 
AGGTTTTAGCCCCTCCGAGAGAAGTCTTGAAACTTTCAATCTTGAAACCA 
TCTCTAGCAGTGAGCACTTAGCCAATTGACTGCCAGCGTGGCTGACATTT 
CTCAGCAAGGTTCCTGCTGGTGACACTCAGGACTCATCTGCAGGTAACTC 
GATCTGTCCCAGCCTTAGCCACAGACGGTCTGTGAGGCTAAAGCGTTCAG 
AAAGCAGCCCTTCAGCTCAAAACTGAGTGAGTCAGCTTGTGCCAGGGCTT 
TGGTGTCACCCTGTCACCTAGGCACAGTGGCCCTTCTTCCCTGAAGGCTG 
TCTATCAAATACCCAACTTTGAGAGATGCCAGTCAGTACTTCACCCTCGA 
GAAGGAGGCATCAGCCCGACCTCTATGCAAAGGGAGGCTGGGTTTCATTT 
TCTCCCCAGCTGCGTCAGCCCCTTTAAATGTCCTCAATTCTCCACCTCGG 
AAAGTCCCTGGATAACGTGCTATTTAAATGAACCTATTGCACGTCTTCCA 
TGGTTACTTACTTTTCTCAATGACGAATCTTAAAACGGATTGTCTGTAAA 
AGATCATCTGTACTTTACCAATATCCAGGCTCCCCCTCCCCAAAAAAACT 
GTCAGAGGTACACCACGTGTGTGAAACTAGTCAATTTCCTTAATTCATCC 
CAGGAGAATGGATAAGTCTATCAATCTATTAAATTGGAAAGCCATTAGGA 
GGCCTGGTTTATGCGTTTCAAGCTGTTAACTAGAAGTTGATTGATTGTTG 
TTCCTCTGATAGGATATGCTGATCTAATCTCACTGTGCTCCAGTTTGCAA 
TAAATTACACAATTCATTTCCTCCATTTAGAGAGAGAAAATCACACCTCC 
AGGCCTGCCTGCTTCAGAGGCAAAGAGCAGGAAGCCTGTTTTATGGTGCC 
ATTTAGGCTGCAAGCTTTCAGCAATCCTTGCCTCCAAAAAATCGAAGCAT 
AATCAAGGTGTATGTTTGGAAAATTTATTGTTATAATTTTCCCCAAGTAA 
TCTCCTCCATTTTCCAGGCGCGCCGACGACATAGATCATCATCGAAAAGA 
GAAAATGAATAGCGGTTTAAAATTTATCGGTCTTTGATTCTCAATTATAC 
GTGTTTATGACTTCATCTGTCTTCAGTGACTTCAACCTTTTCCATTATGG 
TGGAATATTATTTGTACGGGATCCATTAAATTCACAATCCAGCCCTAATG 
GTAGGCTGTAGCGTTTCCAGAAGAAAATTTTTGAAAGGTGGTTTGCAGAA 
AGCGAAGCTGTTATGACACTAGAAATTGCTTTATTGATAGCCTCGCCTCG 
CGCCTGCACATTTTGCAATTTGTAACCTGGCCCATATCTATATTTCAGGC 
TGACGTTGATAAGAACCCTTCTGCCCCCCACACCAGATTACACTTTGTAA 
TGACATGGAGAATGTAGGGGGAGGAGGGGGCTGAGAAGGGCAGCCACCTC 
TTCCTTTGCTGTCCCCAGCTGTCCTCCTCCTCCTCCGGGGGAAAGGAAGA 
TGGTGGAAGGAGTTGCATCCTGCCCTACATTGGCCTTGGATGCTCTTGGC 
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TTCTATTACGTCTCCCAGGGAAATGCCACCATGGATTCTCCTTCATATCT 
TGCTTGGGTCAAGCCCTGTCTGGCACTATGGTCCTGATCCACTGCCAAGG 
AGGGTAGATGATGCGGAGAAAGCTGATCCAGAGATGAACAGTTGGCTTGA 
CTCTTCCCTCAGCACCTTACAGTAACAGAAGATATTTTGAAGAACCAGGA 
GTTTAAGCTACATTCAGTCATTAGCCCTGGCCTTAGTCTCTTATTTTATG 
GTCCAGGGAGCTCACTACCTTACCTAGAAATCCATTCTTCAAGGGACAAC 
TTGTTGAGAAGAGTTTCTAAGGCAAGTCCAAATCTACCACATGCTGAGAA 
GATTCCTCCTTT 
>uHMXcne_Xenopus 
CCATTGCATATTGTGCCAACACAACTGACTCGATAACACCGTTTCTGG 
TGCTGTGAGCAGCTACACTCTGGAAATGACACAATTATCAAACACATTTT 
TGCCTGAAACAAGTAAACCAACTAGTGATGCGCAGGTCTGACTCTAACCT 
GCCTGCTCCAAACCCAACCCTGCAATCCACCTCTATATATGGACCTGCAT 
GACTTGCCCCATCTCTGATGTCACAAAGGGGGCGGGGCAGGCACACCTGT 
AAATAGAGGCTGCAGGAGCGGATAGCAAGGGGTAGTAGGGCAACTCGCTC 
ACAAACTGCAAATCTTGTGCAAATCTCGGCCACATGTGTTTCAGGCCGGC 
GGGTTATGAAAAAACATTTGGGTTTAAAATAAAAGGGCACCTTTTGGGCT 
TTGTGCATTGCACTTGCAATTGGAAATGAACCCTCTAGTGTTGGATATAA 
TATGAGACTTCTGTCTTTCACCCCATGCAAGTTGCCCCCTGATCTTCCTT 
TCTGGGGGAGGGCTATAAGGGGGAAGCAAGGCTGGAGGGACAGTGAACTG 
AGGAAAGAGGAGTGTGCGTCTTTAATTCCTCCCCCGGGAGCACATTAGTC 
TATCAATCTAATAAATTGGAAAGCTATTAGCAGGTCTGGTTTATGCGTTT 
CAAGCTGTTAACTAGAGTTTGATGAATGGTTTTTCCTTTGATGGGATATG 
GAGGCCTGATCTGACTGGGTTGGACGCTGCTATAAATTACAGCCTTGCTT 
CTCCGAGAGATTCTCCCTACAGGCACTGGCTGCTCCCAGCACACTGCTCA 
CTCTCTTCTTTATGGGCCTATTTAGCTCGAAAGCTCCTCAACAATCCTGG 
CCTCCAAAAAATCGAAGCATAATCAAGGTGTATGTTTGGAAAATTTATTG 
TTATAATTTTCCCTGCGTAATCTCCTCCATTTTCCCGGCAGCTCCAACTC 
ATAGATCATCATCTAAAAGGGAAAATGAATAGCAGTTTAAAATTTATCGG 
TCTTTGATTCTCAATTATACGTGTTTATGGCTTCATCTGTCTTCAGTGGC 
TTCAACCTTTTCCATTCCGGTGGAATATTATTTGTACGAGATCCATTAAA 
TTCACAATCCAGCCCTAATGGTCGGCGCCAGCATTTGCAGAAGGAAATTT 
TTTGAAAGGTGGTTTGCAAAAAGCACAGATGTTATGACATTGGAAATTGC 
CTTATTGATGGCTCCTCTCTCTGCTGCTCTCGGTGCAATTTGTAACCTGG 
CCCATATCTATATCTTAGCCTGACAGCTCAAGAATAGCCCTCCCACACCC 
CTTCCCACATATCATCCCGCTTGGTGACACAAGGTGTTTAGACAGATGGA 
CAATGCCCTGTCACTCCTGCTCAGCCCCCCCCCGACATACAGGGTAAAAA 
GGATTGTCAGGCAGGAAAAAGTTAAATATCAGTCTACCTGTTCTATCTAT 
CTATCTATCTATATATATTTTAATATACCAATCTCTTCAAACCACTCCCT 
GGTTGCTGAGGTAACTACTGAAATTCCAAACTAAAGAGTGAAATAACTAA 
AAAACTACAAATAATAAAAAATTAAGTGTCTGTTTGTGTCTGTAAGTTAC 
CCTCCCATCTAGATTGTAAACTCTATGGGGCAGGGACCTCCATCCTCTTG 
TGTCTACGACTCTTATCTTATTGCAACTATATCTTGTACAGGTATAGGAC 
CTGTTATCCAGAATGCTCGGGAACAAGGGTATTCCGGATAAGGGGTCTTT 
CTGTAACTTGGATCTTCATACCATATCAAAATCAATAAAACATTAATTAA 
ACTCAATAAGATTATTTTGTATCCAGTAAAGATTAATTATATCTTAGTTG 
GGATCAATTACAGGTACTGTTTTATTATTACAGAGAAAAGGGAATCATTT 
AACCATTAAATAAACCCAATAGGGCTGTTCTGCTCCCAATAAGGGGTAAT 
TATATCTTAGTTGGGATCAAGTACAGGTACTGTTTTATTATTACAGAGAA 
>uHMXcne_Zebrafish 
TTTGTATTCTCTCTTTCTCTTATTTAAAATCGCTTTTTTAGTACAATATA 
TTTATATATTGACAATATATACTACCATTAGTGCTCATTTAAATTGAAAT 
GCATAATTAATAGTGGATGATAATAATAAAATTAATAATGCTGAAGTATT 
TAAGCCTGCAACTGAAGACATGACAGTGAAATTAAAGCTCCTATAAATGA 
GCCGTTTTAATTACTGTACTCAGTTTGTTTGATTAATCCAGCCCATTGCG 
TCGTGTCTCTCTGTTTCCTCTAGTCAGGAAAGGTCGGTTGCTATGGCCAC 
ATTTATATGTGTTCATAAGTGGCTCTGAGTGACTGCTCACCATCTCGGCT 
CCAAACAACGAGCAATAATCAGCTCATTAAAGAGCTCCCCCTTGCATCAT 
ACACCCTGTGCTCATCTAAATAACAAATAACACTCTCCCTCCGTCCTGCC 
TTTTTCTCCTCTCTGCCGCCCCCCTTTAAAGCACGTCTCATAGAAATGTA 
TTTATATCTCTATATCTACAATCGAGACGGTGAGTGGGGAAAGAAAGGGA 
GAGAAAAAGTGGGCTCTGTCAGAAGTGGTGGGGAAGAGTGTGAAAGTAGC 
CGATTTTCTTAATACATCCCCTGGGAGCAGATAAGTCTATCAATCTGTTA 
GATTGGAAAGCCATTAGGTGCCCTGGTTTATGCGTCTCAAGCTGTTAAAG 
CAGAGCAGATTGATTGTTGAGCCTTTGATGGGATATGCTGATCTAATCTC 
ACTGTGCTTCAGTTTGCAATAAATTACACAATTCATTTCCCCCCATTTAG 
GGGAAGAAAATGACACCTCCAGGCACGCCTGGCCTCTCTGGGCGAAACAG 
CACACAGAAGCTATTTTATGGCGCCATTTAGCCAGCGAGCTTTCAGCCAA 
CCAGGCCAACCGCCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTC 
TGTGCTCTCCTTTCCAAAAAATCGAAGCATAATCAAGGTGTATGTTTAGA 
AAATTTATTGTTATAATTTCCACCCATAATCTCCTCCATTTTCCTGCAGC 
CAGAATGACATAGATCATCATCTGAGGGGGGAAAAAAAGTGGAAAATGGA 
TAGCAGTTTAAAATTTATCGGTCTTTGATTCTCAATTATAGGTGTTTATG 
ACTTCATCCGTCTTCAGCCACCTCAACCTTTTCCATTATGGTGGAATATT 
ATTTGTACGGAATCCATTAAATTCACAAGGCAGGACTCTAATGGCGGGGC 
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TGCAGTGCTTTGCAGAGGGAAAAGTTTTTTGAAAGGTTAGCTTTAGCAAA 
AGCGCTGCTGTTATGACACCAGAAATTGCTTTATTGATGGGCTTCCTCAG 
AGCCTGAGCATTTGGGCCATTTGTAACAGCCTCCATATCTCTATCTCCTC 
TCAGACACTGATGAGAAGCCACTGCTGCCTCAACCCGATTACAGCGCTGT 
AATGACACACGGTCAGAACGCTTGGCCCAAGAACGCTCACACCTGGCTAT 
TCTGTGGAAGGCATCACCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG 
TGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTG 
TGCGTGTGTGTGTGCGCGCATGAGAGAGAGAGAATCTGGACAGGTGCTGC 
AAAGCTATTCCACAGATTCAGCCATGTCAGAGAGAATGAATGGGCTCTTT 
TAGTTCTTGGTTGGCACAAGGAAGACACTGATCATTGCATCATTGTAGGA 
CACTGAGGGTCAGAGAACCTGTTGAACATCTCTGTACCTGTAAGCAGTTA 
CAGTTCGCAGAGGTTTACATGTACTGCACTCTTCAAAACTTGAAAACAAT 
AAGCAGTATTGCATTGAACATCATTACCCAGCACATATATAATCCTGTAT 
TTTTGAAGTGGATTTATTTGTCACGTCTCTGTTACTTAAAAAAACTCAAA 
TGGATATTTTTTTTTTTATTTGATGAAAATGTCAATAAAACTAAACTATG 
 
 
dCNE Sequences 
 
 
>dHMXcne_hagfish 
CCCCCCCTCCAAGAAGCTTTCATCTAAGTTCTATTAAC 
AGAAACATAGGTTGCAGAGCAATGCTGATTGAAACAGTTTAAATTTTAATTGTGTTTTTAATTTGACAAA 
TAGTCCCCTCCAAAAAGTGTCGTTACACGTTGTGCGGGGAACTGTCGATTTTCTTAATTCATCCCAGAGG 
AGCGAATAAGTCTATCAATCGAGTAAATTGGATAGCCATTAGCGCCCTTTGGTTTACGCGTCTCTTGGTG 
TTAATTGGAACTTGATGGATCGCCGCCCTCTTGATGGGATCTGCCGATGTAATCTTGCCGTCGCCCGTCT 
CACAATAAATTACGCGATTTATTTTCTCAACTATAAAGCGTAAATCCCGCCTGGGGTGCATGGTTGTTGG 
GAAGCGGGTTCTAAGAACCCATCTTCGAGTACCATTCGTAGGGAGCGGCGACCGCATTCACTGAAGGAAA 
ATCGAAATATAATCAACGTTTATGGTTAGGAAAAATACGGGCACCATTTTCTGTTGTAATTCCGCCTATT 
TTCCCCCGGTGTGGGGACATACATCATAATATAAAGGGCACGATGTGAGATGGCCTTTAATATTTATCGG 
TCGTTGATTCTCGATTCCTACTTGTTTATGACTTCATCTATCATCTCGGACTGTAACCTTTTTCTATTTC 
CCAAGAATTTTATCAGGCAAGCAAAGTTTCGTTTCTCCCAGAAATGCCATTTCACCTTTATACCGTAGAT 
>dHMXcne_lamprey 
CGAGGCGTCCCGCGCGCAACGCGCG 
TAACGAAGTAGAGATCTGTCGGAGAACCCCACCTCAACCAAGGCACCCCACCCACTCCACCACGACACCC 
CGTGCGAGACGGCGAGATAGAATTGGCAACGTAACAAAAAAAAGTAGCACCGCCACGGCACTTGATATAG 
CACTTCCATCAGGCTTTCATCCGAGTTCGATTAACCGAAACATAGGTTGCAGACCAATGCTGATTGAAAC 
AGTTTAAATTTTAATTGTGTTTTTAATTTGACAGATAGTCGCCACAAAGAGTGGCGTTACACGGGCCGTG 
GCGGGGACCGTCGATTTTCTTAATTCATCCCAGAGGGACGAATGAGTCTATCAATCCAGTAAATTGGAAA 
GCCATTAGCGCCCCGCGGTTCATGGGCCTCGCGGTGTTAATTGGAACTTGATGGATCGCCGCCCCTTTGA 
TGGGATCTGCCGATGTAATCTCGCCACCGCCCATCTCACAATAAATTACGCGATTTATTTTCTCTGCCAT 
AAAGCATAAATTCCTCCTCCTCTCCCCCCCACCACCACCACCACCCATCCCCATCCCCCTCACCCGCCTC 
GCTGGGGCCGAGGCTGTAGGTACAGGCTACAGCGGCGGAGATGCGGGGCGACCCATCCTGGGCCACCATT 
CATGCGGGCAAGGCGACGGTGGACGCTGAAAGAAAATCGAAACATAATCAACCTTTGTGGTTAGGGAATA 
GATTGGCGCCATTTTCTGCCGTAATTCCCCCCATTTTCACCCTATGCTGGGACATACATCATAATATAAA 
GGGCAAAATACGGCTGGCCTTTAATATTTATCGGTGGTTGATTCTCAATTCTTACTTGTTTATGACTTCA 
TTTATCATCGCGGACTGTAACCTTTTCCATTTCGTAGAATATTATCAGGCAAGCGAAAACTTCGCTCGCC 
TCACGACCAAATACCATTTCGCCGTAATATTTGTTGACGGCCGCAAAAAGAGTAAAATATGACAAGAGAC 
>dHMXcne_Chrysemys 
GAAAGTTA 
CATATTTAGGAGGCAAAACAAGTTCTATGGATATTAAGAAAAGAAAAGAG 
TATGGGTCCAAATCCTGCAGTCCTCACTCACGCAAAACTCCCCACTGAGT 
TTGGCCTCAGTAGGTATTCAGAATTGCGGGATTCTGCCCTGGGTGCATAG 
GGAGCGCTGCAAGCCTGTGGCTTCCAGGGTGAAAGCAATAAAATTCGAGG 
TAAAGGGGGGACGGAGGGGTTACGCTGTACCTTTTCTGACTGTTACGAGT 
TACTCACGCATATTTCAAAGTCCAAATCAACCAATCGCAAGTTTGCCTCT 
TTACCAACATAAACCACTTTAGCTCTGATTTAGACTGCCTTGTCTTTGGT 
CTTTATCGTGATAAAAGGGGGTAGAGGGGAATATTTGTTTTATTGACTGC 
TCACTTTCCCCCACATCACATGTGTGACGCCAGATATATAGGCAGGTGCC 
ATCCTCCAGGCATTCCCGCTGCCTTTGAAAGCGGCAATTTGATGGGACTA 
AAAACTCCGCTTCTCTGAGGTTTGGTCACCTGGTCTTGCCTCTCCTGAGC 
TCTAATATTTTAAATAAATATAAAGAATCTCTTGCTCTCCTAAGCTCTAT 
TCGCTTTCATGATGGAGTGGAACCATCAGATTTTCATCAAAGTTCTATTA 
AGTGAAACATAGGTTGCAGGGCACCCTCTGATTGAAACAGTTTAAATTTT 
AATTGTGTTTTTAATTTGACATATAGTTGCAGAAAGGAATGACACTACAA 
CGCCAAGGGGCGGTCGATTTTCTTAATTTCTCCCAGAGGAATTGATGAGT 
CTATCAGGCCACTAGATTGGAAACACATTAAAGCTCTCTGGTTAGGTTGT 
TAATTGGAACTTGATGGATAGGGGGCCTTGGATAGGCTATGCTGATCCAA 
TCTTCATGACTTTCTGTTTTCCAATAAATTACACAATTCATTTTCCAGCC 
ACAGATTACATAAATTGTACACCTCTAGGGCTCTCTTTTTCAAATAGGGA 
GCCCTTTTCCCCAAAAGCCTATTGCGAGATGTCATTTGCACCAAGAAACG 
AGCAGCAGAAGCTCTTGAATGAAAATCGAAACATAATCAACGTTTATACT 
TAGAAAATTTATTGAGATCATTTTCTCTGGTATTTCCTTATTTTAAAGTT 
TGGACGCGCCATATATCATAATCCACACGTGTAAAGGGGACTGTGTTTAA 
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TATTTATCGAAGCTTGATTCCAAGATCAAACTTGTTTATGACTTCATCTG 
TCATTTCAGAGGGAGCCTTCTTCCAATATTACAGCAGCTCAACAAGCCTA 
TTTTCCAACTGCTGCAAAAGCAGTGGAGATCAATTTTTATTAGGCTCCTT 
TGAAAGCTTGCTCAGGGCCACTTTAATACTGAGCATTCTAATAATCTGGA 
GAGCTAAACTTTAAGCGTTCATTCTGTCTTGGAAAGTTTATCTCACTGTA 
ACATTGGACCGTATTTAGCCTCTCACACATGCAGGAGCTGAGTTGCATCC 
CAGACTGCGTGGAAATGTGAACATCCGAAACACATATAACTGGGAAAAGA 
CACAGAGATGCAGATTCTATTTCGCATTTATCCCCAATACAATCGCCAGC 
TTCTGCGCTGCTAAATATTTGATCATATGGTAATGAAAGTGTAGTTGGGA 
TGCTTCCACCACCTGAAAGGGAAGTCCAAGAGCCCCAGACAATCTACATG 
GATAATGTCAAAGCAGCCATTCAGGCCGAATTAATTCCCCAACACAAGAT 
TGGTATTGATAAATATTTCCAGAAGTAAAACGGACAACAAACATAATATT 
TTAGCTTATCGTTCTCCTGACAGATGTGGTCATTTAACAAGTTGAAACTG 
AAATGGGCGTATAAAATCTGCCCATTTAGCTATGACAGGGCAGATTTCAC 
GCCCTGTCTGCACCGGTTGTAAATTCTGTTCCAACTCTGCTCCAGTCAGA 
AGTCCCAATATATCACCGTTTCACAGAGGACTCTGCCCTATGTGAGCATA 
>dHMXcne_chicken 
AAAGATGCTGCGAGTGGCTCCGTAATAATCGCTTTACTCCATCGACTCCG 
CGTAGCGCGCAAACGGGACGAGGAGACCATTAGGAGCATTAACAGATTGG 
CACGGCGTAATGCTGCGGTCCCTATTGATCGCGGCACGTCTGTAAAATAT 
TGTTTCCAATGAATCTATTGTTCCCGCTCTCTTTGGGCGCTGTTGGTGAC 
CTTGCGCCGCTCCCGCCCCACCGAGGTGTCCTCGGAGCTCTGTCCGGGCC 
TCGGAGCCGCCCCAGAGCGGGGTTTGGGGGTTGGCGACGTCTCAAAAGCG 
TGCGGAAAAATAACTCTGACATAAGGAAAAAGGGGAAGGAGAGAGGCCGG 
GCGGCTTCGAGGGGCCGCAGCTTCGCGTTGAGCTCGGCTGAGAGGTCCGA 
AGCTTTTCGCGTCGGTATCGACGGGGAAGGGGTGCAGCCCTGCCCCGCGC 
AGCGCCTCCCCATCCCGTTCCCACGTCCCCACGTGGGGGCACAGGAACCG 
GCGGCGCTCCGGCCCCGTCCGCTCCGCTCTCCCCGCCCCGTCCGGGTGCC 
CAGCAGTGGGAGCGCAGCGCCGGGCAGAGCCCCGATCCTCGCTGAGCGCT 
CACCTGGAGCCCGGCGGGCCCCGTGTTTTCAATAAATAGAAAGAATCTCT 
CGCTCTCCTCGGCTCTATTCGCTTTCATGATGGAGTGGAACCATCAGATT 
TTCATCAAAGTTCTATTAAGTGAAACATAGGTTGCAGGGCACCCTCTGAT 
TGAAACAGTTTAAATTTTAATTGTGTTTTTAATTTGACATATAGTTGCAG 
AAAGGAATGACACTACAACGCCAAGGGGCGGTCGATTTTCTTAATTTCTC 
CCCGAGGAATTGATGAGTCTATCAGGCCACTAGATTGGAAACACATTAAA 
GCTCTCTGGTTAGGTTGTTAATTGGAACTTGATGGATAGGGGCCCTCGGA 
TAGGCTATGCTGATCCAATCTTCGCGACTTTCTGTTTTCCAATAAATTAC 
ACAATTCATTTTCCAGCCGCAGATTACATAAATTGTACACCTCTAGGGCT 
CTCTTTCTCAAACAGGAGCCCTTTTCCCCAAAAGCCCATTGCGAGATGTC 
ATTTGCGCCAAAAAACGAGCGGCAGAGGCTCTTGAATGAAAATCGAAACA 
TAATCAACGTTTATACTTAGAAAATTTATCGAGATCATTTTCTCTGGTAT 
TTCCTTATTTTAAAGTTTGGACGCGCCATATATCATAATCCACACGTGGA 
AAGGGGACCGTGTTTAATATTTATCGAAGCTTGATTCCGAGATCAAACTT 
GTTTATGACTTCATCTGTCATTTCGGAGGGAGCCTTCTCCCCATATTACG 
GCCGCTCTACGAGCCTATTTTCCAAGTGCTGCAGAAGCAGTGCAGATCAA 
TTTTTATTAGGCTCCTTTTGAAAGCTTGCTCAGGGCCACTTTAATACCGA 
GCATTGTAATAATCTGGAGATCTAAACTTTAAGCGTTCGCTCTGTCTTTC 
AAAGTTGATCTCGCCGTGCCGGTTGATCACATTCGCCCCGACGGCGCGGG 
CGGGGGGCGGCCCCATCCCTCAGGGGGCGGCGGGGGGCGGATTGGGCCGG 
ACTGCCCCGGGAGCGTTCGTTCTGTCGTGTGCTGACGGGCGTCGGGGCTG 
ATTCATCCCCCTTGGGAGCGGCGACGGAGCGCGGCTGAGCTCCTATTGGC 
TTGGCCCGGTTTGGTTTGGTTTGCTTTGCTTTGCTTCGGTTTGCTTTGGT 
TTGGTTTGCTTTGATTTGGTTCGGCCCGCAGGCTGCTGGTGCTCCCTTCC 
CTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCC 
CTTCCCTTCCCTTCCCCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCCTT 
CCCTTCCTTCCCTTCCCTTCCCTTCCCTTCCCTTCCTTCCCTTCCCTTCC 
CTTCCCTTCCCTTCCCTTCCTCCTTCCCTTCCCTTCCCCTTCCCTTCCCT 
TCCCTTCCCTTCCCTTCCCT 
>dHMXcne_elephantShark 
TGCTTCAGTTCGTATTGATCGCAAAATGTCTGCAAAATATTGTTTCAACG 
AACGGTATTGGTCGCCGTGCGCTCCGGGAATGTTTATGACCTTCATTTGT 
TGGCATAAAAGGTAAATTAGTCTACTTATAGGAGGCAAAATTAGCACAGT 
CCCCCCCCCCCCCCCATCCCAACCTGGTCTTCAAAGTTCACGCAAACTCT 
CGGCACAGTGTTCCAAATACCAGGATAATGTATTCATTTGCTGCGTATTT 
TCCTAAATGGCACAAAGGTATTTTTCTAGTAGTCACTTTTATCCTTAAAC 
CGAGTTTCCTTAAATAGTAATTAACCACGAGTAGTGTTCGGTGACAATGC 
GTCACCTGTCCGGGGTTTTGTGAATGCTTAACGTTTAATTTATTGAAGAA 
AATAACTGTGTCAGATTGAAAAAGGGGACACACACACACACACAACAAAA 
AAATCCAGTTTAGGTTTAAATGAAGAACGCTCAGTAGAGAAGCCACAGCT 
CTCTCGGTTGTACCTGGTGGAACTTTGAGCCCCGCTGTTCCTCTACCCCG 
TTGTGTTATTAGTTTTTATTATTATTTAGGAATACAGTATAAAGAATCTC 
TGGTACCTTTTATCCCCATTCGCTTCCATGATGGAGTGTAACCATCAGAT 
TTTCATCAAAGTTCTATTAAGTGAAACATAGGTTGCAGGGCACCTCTGAT 
TGAAACAGTTTAAATTTTAATTGTGTTTTTAATTTGACATATAGTTGCAG 
AAAAGAATGACACTACACGCTACGGGGCGGTCGATTTTCTTAATTCATCC 
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CTGAGGAATTGATGAGTCTATCAGTCCACTAGATTGGAAACCCATTAACG 
CTCAATGGTTTACGCGTCTTGGGTTGTTAATTGGAACTTGATGGATTGTA 
GCCCTTTGATAGGCTATGCTGATCTAATCTCGATGACTTCTGTTTTCCAA 
TAAATTACACAATTCATTTTCCAGCCCCGATTACATAAATTGTACACCTC 
CAGGCTCCCGTGGAATGGGGAGCCTTTTTGCAGCCTATTGCGAGGTGTCA 
TTTGTACCAAGAACAGCAAGCTTTTGAATGAAAATCGAAACATAATCAAC 
GTTTATACTTAGAAAATTTATTGATATCATTTTCTTCGGTAATTTCCTTA 
TTCTAAAGTTCGACGCGCCATACATCATAATACACCCGTGTAAAAGGACT 
GTGTTTAATATTTATCGAAGCTTGATTCGCAGATCAAACTTGTTTATGAC 
TTCATCTGTCACGGCAGGTGGAGCCTTTAGAATATTATATAGGCAGTCGG 
GAGGCTATTTTCCAGCAGCATAAACCTACTAAAGATCAATTTTCATTAGG 
GACAACGCGAGTCTGACATATTCTATACTTTTTATTTGGGGGGGGGGGAG 
GGGGGAGGTGGAGGATTTCATTTTCTGCGCTCTTGCAATCTGTGCTGAAG 
AGCATTAATGGACGTGGGGTCCAGTAAGCGGTGACCACAGCTCAGCTGTG 
CATTGGGCAAAGAGATTTCGAAGCCAAGACACTGGAGAACATTAGTGGGA 
GAGGCGCCAGGTGAACAAGTGCAGTGTATGTCTTACAACCGACCGTGTTT 
TGAGGACCAAGGATCTTGATGATGGTGTGGTCTTTAGCTCTCTCTCTCTC 
TCTCTCTCTCGCTCGCTTCAAGCAGATGCGCGCAGCTAACAGGGCTTTTA 
AATAGTTAAGCTTCGCAAAACGTGCCCTATTTAATGTGTCACTGCGGATT 
TCACGCCATATCTTTATTAGCTCCAAACTCCATTCAGACACAGTACCCCC 
CGCTTTAGCTGCCGGCAGTCTATCACTTGGTAGAAATGCTCGCTTCTCTG 
AACGTGCAATGTGTCTCGCACATCTCCGTGTGTTAGTTGCATTTTTTAAA 
AAATAAACTTTTTTAAAAGGAAAGCACAAAAGAGGAAAAACGACCCCCCC 
CCCCTCCCCCACCCACCCCCAGGCGCCCCCACCCAGTCCCCATTTAA 
>dHMXcne_Human 
AGAGAGGAAAGAGCCACGAGAACAACTAGGCGGGATGTACTTTTGAGCCC 
TGCCGGGTGTCTCCGATCGGAGTCTGGGGTTGAGATTTGGGCTGCACTTG 
TCCCCGGTGTGTCTCTCCGGCGGAGTACCCTGAAGGTGCACGAGGTGGGG 
AGCATAGGCTGAGGTGGGTAATCGGGTCCTGGATAGAAACACAACCCTCG 
TCCTCACTGGGGCCCATGTATGCGCCTGGGATTCCTCCCCACCCTTCCAT 
TTCCAGGACCCCTAAGGGTATCACTCCAGCGACGGGGCGGTTCTGGAGAC 
CCGAGGGAAGGGATAGCTGGAGACTGCAGCGCGCCTTCTCCGAGAGTCCC 
CTGGAGGTGCGCATGAGTTGTACTAGCGCAGATCTCTTCCTTGGCTGCTG 
CTCCTGGCGATGCATCTCCGGGGGAAACTTCCCAAAGTCTGAGTTGCCGG 
GGTTCCAAAAGGATCCCTTTGGGTTTAGGCCTGGGAGAGGTATAGAGCCA 
GCGAGAGAGCGCGTTGCGCCTATCACTGAGGCAGGAGCGGTGAGGTGGAG 
TCACCTGCTGTGCCTCACCCAAGCGCTAATGTCTTAAAGAAATATAAAGA 
ATCCCCTTCTTTCGTGAGCTCCTTCACCGCCCTCGCCCCCGTTGGTGATG 
GAGTGCACGCATCAGATTTTCATCAAAGTTCTATTAAGTGAAACATAGGT 
TGCAGGGCACCCTTTGATTGAAACAGTTTAAATTTTAATTGTGTTTTTAA 
TTTGACATATAGTTGCAGAAAGGAATGACACTGCGTCGCCAAGGGGCGGT 
CGATTTTCTTAATTTCTCCCAGAGGAATTGATGAGTCTATCAGGCCACTA 
GATTGGAAACCCATTAAAGCTCTCTGGTTAGGCTGTTAATTGGAACTTGA 
TGGATGTGGGGGGGTGGGGAGGGGGGTGGAGAGTGTCGGGACTCGGCTAT 
GCTGATCCAATCTTCATGACTTTCTGTTTTCCAATAAATTACACAATTCA 
TTTTCCAGCAGCAGATTACATAAATTGTACACCTCTGGGGCTCTCTTTTT 
CAAATAGGGAGCCCTTTTCCCCAAAAGCCTATTGTGAGATGTCATTTGCA 
CCAAAGAACGAACAGCAGAGGCCCTTGAACGAAAATCGAAACATAATCAA 
CGTTTATACTTAGAAAATTTATTGAGATCATTTTCTCTGGTATTTCCTTA 
TTTTAAAGTTTGGACGCGCCATATATCATAATCCACTCGCGTGGGGGCGG 
GGGGGCAGACTGTGTTTAATATTTATCGAAGCTTGATTCCAAGATCAAAC 
TTGTTTATGACTTCATCTGTCATTTCGGAGGGAGCCTTCTTCTATTACCC 
GGCTCAGCCAGCCTATTTCCCAACTGCCGCAGAGCAGAGAGGATCAATTT 
TTATTAGGATCCTCGGCAAGTTTGCTCTGGGCCGCTTTAATATTGAGCAG 
TGGCATAATCTCGGGACCTAAACTTTAAGCGTTCTTTCAGGCTCAGAAAG 
TTTATCATTCCTTGGAACCTGGTTATGCCTAATTCCTAGGAGAGGGAGAC 
AGGGGGTCGATCCCAAAGATGCAGAGGGGCCATCCTCCAAGGTGTGGGTA 
TTAAACTGAGTAGGATTGGGCGGAGCTATCCCAAGGCTAGGGAGGTGGGC 
GGGGTGTGGGATAGTACTGAGTTGAAGGATTGCCACTCGTTAGGGGAGAG 
ACATGAGGTGTCTGTGGGTGGTGGTTCCAGGAACTGAGTGTTCCTGGGAG 
TGAGTTTTGTAGCTACACTGGGCCCAGGAGAGGGCGTCTGGGCCTCCGTG 
CTCCCGGTGAAGATCCCCATATGCTAGAAAGGGGCGGCAAGGAAGGTTGT 
TTCTTGTCCCTCCCGTCCTTGCGGTGTGACGGCTATAGGTGCTGGAGGGG 
CGGGAGGTCCCTCGGGCTATCAATCGAGGGGAGCTCAGGGGAACTGCAGT 
CAGTCAGGCTGCAGAGCTGGGTCTCCACCACAGCCTTCCTTGCCCCAGCC 
CCGTGCCCACCACCATCTCTTCCCTGG 
>dHMXcne_Mouse 
CGGGTCTTTCCTTGCTGGAGCAGATGATGTTGACCTTTTATCATACAAAC 
AAGGAGGGTGAAAGAGGCACCTCTCTTAACTATGCCTTAAATATTAGGGA 
GCACTGCCTAGTGCTTCCCGCTGGGATCTAGGATGAAGATTTGAAGTCCA 
CTTGATTGCTCTTCTTTTGTGAAAACTGTGAGAACCAACAGTGAGGTGGG 
AAGGGAAGGGGGTGCCAAGGAGGTAGGGTTCTAGACTACAACCATAGTCC 
CAGCCCGATCTATTGATCTGCATGAGACTCCTTCTAACTCCCACCCATGA 
CTGGGCATGACTGGGGAGAATATTGATGCTTGATGCTTCTTGCCTCCAGG 
AAGGGAGTGCTCACCGGCCATGCTAGCTTACTGTTCCATGGAGAGGAGTG 
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CAAAGTCTGGGCGCTGAGGTGGCAAAAGAGGTCTTTCTGGTTCTGGTGCC 
TGGAGAAGTGAGCCAAGGAAAAGGTGTAGGGGAAGAGAGATGCGCATCAT 
TGAGTCGGGAGCAGTGAGGTGGACTCATCTGGTGTCCCTCACCCCAGCAC 
TAAAGTCTTAAAGATATAGAAAGAATCCTCTCTCAAGAGAGTTCCTTCAC 
CACCCTCACCCCCCTCGGTGATGGAGTACAAGCATCAGATTTTCATCCTA 
GTTCCATTAAGTGAAACATAGGTTGCAGGGCACCCTTTGATTGAAACAGT 
TTAAATTTTAATTGTGTTTTTAATTTGACATATAGTTGCAGAAAGGAATG 
ACACTCAGTCGCCAAGGGGCGCTCGATTTTCTTAATTTCTCCCAGAGGAA 
TTGATGAGTCTATCAGGCTACTAGATTGGAAACCCATTAAAGCTCTCTGG 
TTAGGCTTCTAATTGGAACTTGATGGATGTGGGAGGGGGGGGGGTGTCGG 
GACTAGGCTATGCTGATCCAATCTTCATGACTTTCTGTTTTCCAATAAAT 
TACACAATTCATTTTCCAGCCACAGATTACATAAATTGTACACCTCTGGG 
GTTCTCTTTTTCAAGTAGGGAGCCCTTTTCCCCAAAAGCCTATTGTGAGA 
TGTCATTTGCACCAAAGAACGAACAGCAGAGGCCCTTGAATGAAAATCGA 
AACATAATCAACGTTTATACTTAGAAAATTTATTGAGATCATTTTCTCTG 
GTATTTCCTTATTTTAAAGTTTGGACGCGCCATATATCATAATCCACTCG 
TGGAAAGGGGCGGGGGCGAGACTGTGTTTAATATTTATCGAAGCTTGATT 
CCAAGATCAAACTTGTTTATGACTTCATCTGTCATTTCGGAGGGAGCCTT 
CTTCCACTATTACCAGGCTCGGCCAGCCTATTTCCCAACTGCCGCAGAGC 
AGAGAGGATCAATTTTTATTAGGCTCCTCCGCAAGTTTGCTCTGGGCCGC 
TTTAATATTGAGCAGCCACATAATCTCGGGACCTAAACTTTAAGTGTTCT 
TTCAGTCTGGAGAGGTTTATCATTCCTTGGAACAGGGTTTGTGCCTAACC 
CTTATGGAGAGGAGACTCAAGCCCCCTCTGAAAAGCAACTTCCTAGGGTG 
TCCATTAAACAGAGAGACATAGGGAAGGGAGGAGCTATCTGGAGACTCAG 
TGGGCGGGGCCAAGTGGGGGAGTACTAAGCTGAAGGATTGATCAACTTGA 
TCCAGAGAACTGTAACTGAAGGTTTCTTGGAGTGGGTACCAGAGCGGTGT 
GGGACTCAAAAGGCTCTGGCCCTTATCTACACACTTAGTGAAGTCTAAGT 
CCCCAGGAGTCTGAAAGAGGAGGTGCGGTGTTGCTATTTTATTCTTTCCA 
GTTCCTCCCTGTGACCGAGTAGAATGAGAGTAGAATGACTAAGTGGAATG 
AGTGGGATGAGAGGTGACCAGTCAGAGGAAGGTCTTTAAGCCTCTTGTAC 
CCACCACCCCCACTCACTTAACTAGCTTAGTGTGTTCTCTGTGCTGGGTG 
TGAGAGTGTGTGTCCCTTTGTTTCTGTTGTGCGTGACTTGCTAGTTCAAT 
GTGTATGGGTGAA 
>dHMXcne_Xenopus 
GCCTGCTCTCCTGTGCCCCCCTGGCCACTAACA 
CTGCTGCCTGCTCTCCTGTGCCCCCCTGTGCCCCCCTGGCCACTAACGCT 
ACCGCCTGCTCTCCTGTGCCGGGTCCCTGTTGATAGAGAGCGAGCATCAG 
ATTTTCATCAGAGTTCCATTAAGAGAAACATAGGTTGGAGGGCAGCCCCT 
GATTGAAACAGTTTAAATTTTAATTGTGTTTTTAATTTGACATATAGTTG 
CAGAAAGGAATGACACTACAACGCCAAAGGCCGGTCGATTTCCTTAATTT 
CTCCCAGAGGAATTGATGGGTTTATCAGGCAACTAGATTGGAAAGCCATT 
AAAGACTCCTCTGGCTGGGGCTGTTAATTGGAACTTGATGGATGGAGGGA 
CTCAGTGGAGGCAATGCTGATCCAATCTTTAGGACTTTGTGTTTTCCAAT 
AAATTACCCAATTCATTTCCCAAGCACAGATTACATAAATTCTACTCCTC 
CAGGGCTCTGGGTTAAAAAAGCCCCCCTTCTCCCCACCCCATAAGACTAT 
GCCAGATGCCATTTGCACCAAAATATCTTCTGAATGAAAATCGAAATATA 
ATCAACGTTTATACTTAGAAAATTTATTGCAATCATTTTCTCTCGTAATT 
TCCTTATTCTAAAGTTTGGACATGCCATATATCATAACCCCAGTCAGTGG 
GGGAAAAATAGGCAAGTACCATGTGTTTAATATTTAGCAAAGGTTTATTC 
CAAGATCAAACTTGTTTATGGCTTCATCTGTCATTTACACCCATAGACTT 
TCCCCAATATAACGGCCCAGCAACAAGCCTATTTCCAACTACAGCACAAA 
GGGAAAAAAGGATCAATTTTTATTAGGGCTGCATGAAATCTCACAGCTCC 
CTCAGTGTGAAGCTGCTTTGGTGCCATAAGGATTAACCCACTGGCAGCCT 
CCATTCTCAGGGCAAGGGAAAGAAAGGATCATGGAGCAGTGAGAGAGATA 
TATGAGAATATAGATAATTAATATAAGCCTAGAACCTTCATTCTCTGTTC 
CTATTGAAAACAGCATCTGCCTGTCCTTTGTTATTTACTGCACTGCTGGT 
TCTGACTACATGCACCATTAAAGTCTCCAGTCCCTGTACACTGCTACAAC 
TGTCCTCCTTTACATTCTGTTTAATTATAGAACATGGGAGACACTGTAGG 
AGTTGGAGTCTAGGTTGTAGGGAGTCAGAACCAGCAGTGCACAGAACAGT 
ACAGGGCAGTCAGATACTGCTATTAATATCAGCATTTATAAATAACTAAA 
CATTTCTAATAAATGTACATTAAAAAGTTACTTAGAGTTAAGGGTTAGGG 
TTGTTCACCTTGAAATTAACTTTTTATTATTATTAACATTTATTTATAAA 
GCGCCAATATATTCCGCTTTATATAATGTAGACATTGCTATTCTGAGACA 
ATTTGCAATTGGTTTTTATTTTTTTATTTTTTCAGTTATTTAGCTTTTTG 
TCTAGCAGCTCTCCAGTTTGGAATTTCAGTAGCTATCTGGTTGCTAGGGT 
>dHMXcne_Zebrafish 
CCACTGTCATAAACTGAAAAAGAATT 
ATCACTCGATAATTTCCATTTGACCATATCTTTATGCAAAGAAGGGGGTG 
GGGGTAAACAGACAACATGCTCTCTGCGCATTAACATAGACGTTAGAAGA 
CTCTGGATAAATAGTTCAAATAGCCGGCTATAACAATCCCCTCCCCTCAT 
TTGTGTTCATAAATCACTTTTTGTAAACGTGAAAATTCCTATTCCCTTTG 
TGAATCTGACGGGGTTGTCATGTCATCAAAGCTTGGGCTATTCAAAACTG 
ACGGAACGGTGATTTAACAATTTCGATAAAAAACGATAGCCTACGTTTAG 
TTGGCCGACCTCATATTTTCAAGCGGAAAGGATAGCAACTCACTGCGTCA 
CAGGATGAGGCTGACAAAATGGACCATCATCTGCCCAATTGAATTATCTT 
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TCGCTGTGTAGGGAAAATGTTTTTCAGCGCTCTGCAAAGTACATTTACCC 
ACAATAGACGGCGAGAACGTGAACTCAATCCTACGTACAACACTTTAGAG 
GAAACTGGCCTATCTTTGCTTATTACTTTCTTGAAATGTTTTGGTGTTAT 
TCAGGGAAAAAGGATATCTTCTTTTTTGCTCCACCTTTCCCATTTGCCTT 
TGTGATTGAAAGCGAGCATCAGATTTTCATCAAAGTTCTATTAAGTGAAA 
CATAGGTTGCGGGGCAGCCTCTGATTGAAACAGTTTAAATTTTAATTGTG 
TTTTTAATTTGACATATAGTTGCGGAGAGGAATGACACCACAACGCCGAG 
GGGCGGTCGATTCGCTTAATTTCTCCCTCAGGGATTGATGAGTATATCAG 
AGCAGTAGATTGGAAACCCATTAAGACTCAATGGTTAGGTTGTTAATTGG 
ATCTTGATGAATAGAAGCCCTTGGTTGAACTATACTGATCCAATCTTCTT 
GACTTTCTGTTTTCCAATAAATTACCCAATTCATTTCCCAGCCGTAGATT 
ACATAAATTGTACACCTCCAGGGCTTGAGCTTCCCGCCTGCTCGCTCTCG 
CTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCC 
AAAAACCATTTGAGAAAAAATAAAAGACCAGCCTCAGAATCTTGAATGAA 
AATCGAAACATAATCAGCGTTTATACTTAGAAAATTTATTGATATCATTT 
TCTCTGGTAATTTCCTTATCTTAAAGTTGGACATGCCATATATCACAATA 
CACACGTGTAAAGGGCCCTTTGTTTAATATTTATCGAAGCTTGATTTTCA 
GATCAAAGGCGCCCATGACTTCATCTGTCTTTCTAGTGGAAAGCATTTTT 
ACCAGAGCTCGATGTGTATGTTCGGTCATTACTATCTGCTGCAGCACGTG 
CCAAAAAGCCTGTTCAGCCGGATTTGAAAGATCTTTAGCTTTCTGAACGC 
AAGACCGATTGTCCCATAATCATTGGGTGTTCATCACAGTAAACCTGTCT 
AGGTATTTGCAAAACTTATAGGTGCTCAGTTTGCCGTCGTGGTCAATAGG 
CTAATAGAAACAACTTTTCAAAAATTTTGCACACTATAAAACATTAACAG 
CTGCACATCAACAAAAAAATGATAATACTGCTCCCTCCTTCCCAAACACG 
TTCAATATAACACCGTGAGGGGCCTCCATTTCTGGTGTATTGTTTTTGTT 
TAATATGTCTAAACGGCCTTTAAGCTATCCAGCCTCGGCTGACAGGCGCA 
GCATATAAAACCGGCTCTTTAACGATCATTGCGGATTTCACGCCTTATGT 
GAATGCGCCATAAATCGTTGAGCCGCTGTGAACTAGACACTCATATTTTA 
CGCACTAAATGGCTATATGTGGGCATATGGTCTCTTACAATAGGTCTCTT 
TAACAACCGTTCCAAACAGAGTTGCAGATTGTGACAGTTCAACCACATCG 
TTTCCATCATCGTGTACATATATAGCGCACGTGTCGTATTTGCTAGACCA 
AACAAATATCTTCCAAATGTTTGAGCTAGTCACACATACTGCAAATGAGA 
 
Hmx uCNE cloned piece 
 
> uHMXcne_cloned 
GCAGCAAGCGATGTATGCAATTAT  
CCGATATATCAAGCGCGGTCCGCGCGCGCTGGATGGGCGTTTATCACTGTAACGTGTATG  
GGAATAGCCCTTGCCGTACATCAGGCGCACAATTCAGTCATGTTAAACGCAATGAAGCAA  
TACAATTTATCCCGTGTCTGATAAATTCTGAATGTTTAGCTACAGGGAACCCAACTCGTG  
GAGCCGTCCTTCGTTTTTTTGTGTGTGTGATGGCTTGGGTGAGTGGGTGGGGGTCGTGTG  
TGTGTGTCGTGGGGGGGGGGCTGGAGGTGTTGAGGGGTGGGGGGCATTGATGGTGGTGGA  
CGGGAAGCAAAAGGGAAGCGAACAAAAAAATGAAAAATAAGAAACGATGCAACGATTTCA  
AGAGAAGTTTAAAAAGCTGGTCAAATAAGCGTACGTTGGAAGGAAAAGATTAGCAGATTT  
ATTATATTTCTATACCTTAATTTCATGGATACTGACACGTTATTATGGTTTTCTATGATT  
TCAATCCTGCGACTCGAGGCTGCATTACCTTAGCCTTTCCCTGGCTCTCTGCGAGCGCGC  
CCAAGGAAGAAAAAAAAAAGAAATCGCTGCCGGAGCACACCATCGATAACACAATTTAAC  
GTGTCACAACTCCTTCGCAATTTCAAATTACTTCTCAAAATTCCAGTTCCCTATTATGAT  
TACAGAGTGTTGCCTCTGAAATAGCGGCCGCGGTCGGCCGCGAGCCAAGCTGCCGTGCTC  
CGGGCTCAGGAAAAATGGTTCAAGTCCGAGATGACAAATGAAGTCATATACGAGCCTGAA  
TTGAGAATCAACGACCAATAAATATTAAAGGCCATTCCGTCTCGCCGTATATTATGAAAT  
ATGTTACGGCCCGTCCTGGAAAATGGGCGAAGATTACAGGAGAAAATTATAACGATAAAT  
TTCCCGAGCACTCCCGTTGATTATATTTCGATTTTCGCTCACCGCTAGCGCAAGCGTGGC  
TCAGAGCGCCTCTGATAGCCAAGGGACCCGCTGAGAAACAGGCGCGGGCACTATATAGGA  
CGCATACTCGCGTCGGCACCGCCTAAGGGCTGTGTGTGGGTTTTTTTATATGTGTAATAA  
ATGTAGGAAATGAATTGTGTAATTTATTGGAAAATGGAGCATGGCGAGATTAGGTCAGCA  
TATCCTATCAAAGGGGCAACGATCAATCAAGTTCCAATTAACGGGCTGTAAAGCGGAACG  
CGCGGGAGCTAATGGCCCCGCGCCTGTTTGGTGCCCGATGGATGGAGGCGGCTCTGTAGC  
CGAGCACGGCGGGGGCCTTGCAGCCGGAGAAGGGGAAACATCGACCAGAGGCGCCTGCCT  
CTCCCCGCTCACAGTCGGACTCTGCCTCCCTCTCTCTCTCTTCCTGCAGCTATCGGCTAC  
CCGCTCCTCCCTGCACGGCCATCCCGCCCGCCCGCCACAACCTCCCGCCGCCGCTACCGC  
TCCCCTCTCCTCTCCCTTAATGGCCTTTTCCTCCGCCTCGATCTCCCACTTGGCTCGCAG  
CGAGTGTCTCTCCGCCTCCACAACAACAACAACAACAAAGCCACCTCTTCGCGTACTCG 
 
 
Hmx dCNE cloned piece 
 
 
> dHMXcne_cloned 
CATCATCAGCGCGCGTATTTAAGAACGGCGTACGGCAGAGTCGGCGACCGTGGCGCTTTGCTCGAGAGGAAGAGCGA
CCCGATACGGCGCAGAGCATTGGAGGGGGGTTTTTGAAAGTTGTAGCCATTGCTCGCAATATTTTGTGCCGAACCAGC
GAGACGAAGTAAAAAGAAAAGCGAGTATATGAAGCAATCGATTCTACTCAGCTTTTTGCGGTCTCTTGTCATATTTTACT
CTTTTTGCGGCCGTCAACAAATATTACGGCGAAATGGTATTTGGTCGTGAGGCGAGCGAAGTTTTCGCTTGCCTGATAA
TATTCTACGAAATGGAAAAGGTTACAGTCCGCGATGATAAATGAAGTCATAAACAAGTAAGAATTGAGAATCAACCACCG
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ATAAATATTAAAGGCCAGCCGTATTTTGCCCTTTATATTATGATGTATGTCCCAGCATAGGGTGAAAATGGGGGGAATTA
CGGCAGAAAATGGCGCCAATCTATTCCCTAACCACAAAGGTTGATTATGTTTCGATTTTCTTTCAGCGTCCACCGTCGC
CTTGCCCGCATGAATGGTGGCCCAGGATGGGTCGCCCCGCATCTCCGCCGCTGTAGCCTGTACCTACAGCCTCGGCC
CCAGCGAGGCGGGTGAGGGGGATGGGGATGGGTGGTGGTGGTGGTGGGGGGGAGAGGAGGAGGAATTTATGCTTTA
TGGCAGAGAAAATAAATCGCGTAATTTATTGTGAGATGGGCGGTGGCGAGATTACATCGGCAGATCCCATCAAAGGGG
CGGCGATCCATCAAGTTCCAATTAACACCGCGAGGCCCATGAACCGCGGGGCGCTAATGGCTTTCCAATTTACTGGAT
TGATAGACTCATTCGTCCCTCTGGGATGAATTAAGAAAATCGACGGTCCCCGCCACGGCCCGTGTAACGCCACTCTTT
GTGGCGACTATCTGTCAAATTAAAAACACAATTAAAATTTAAACTGTTTCAATCAGCATTGGTCTGCAACCTATGTTTCGG
TTAATCGAACTCGGATGAAAGCCTGATGGAAGTGCTATATCAAGTGCCGTGGCGGTGCTACTTTTTTTTGTTACGTTGC
CAATTCTATCTCGCCGTCTCGCACGGGGTGTCGTGGTGGAGTGGGTGGGGTGCCTTGGTTGAGGTGGGGTTCTCCGA
CAGATCTCTACTTCGTTACGCGCGTTGCGCGCGGGACGCCTCGGGAAAGCGCGCAAGTTTTAAACCGCATACACGGC
ACATCCATAAGCTCTGATCATTTAAACTTTAATGCCGGCGTGCATGCACGGGCGCATCCATCTGTTCGAGGCGAACAAA
CAAGCACTCTACCCCTTCTTGTGCCCGCGTAATGGATTTCGACTGCTAATTGTTAGTCGGGGATGGGAGGGAGGGAGG
GGCGGCTACACTCCGACGAACGGCTGCCGTACGTTTTGGGGAAGTGACGTGCTGAGTGGGACACGTCTTGCCACGAT
CGTTTTCTCCGCGCTGACAACGCGAACGGTCAAACGCGCCGCTGTTGGAAGCATCACAAAGCCAAAGGGGGGGGGGG
GGGGGTCGCGCACATGTCGTTCGTTTCAACCGCCCGGCCGCCGCGAGGGGGCGCTACGGCTTTGGTGGGCCCGTGT
GAGGGTGGGGGGGGGGCAGCGGCGGCGAGGTGCCCACTTTACCACTTGAGGTCTCCAGCAAAGGTTAATTACAACG
CAGGGAAACATACATCAGCAAACAGCGCCAATGCATTGCCCCCTCGATGTATGCGCTGTCACGCCGCCTTTTAAATGAA
CCAAACGTTATTTAACTACGCTGCCGCTGCCGCAGCAGCAGCAGCCCTCTGTGTGTGTGTCTGTGTGTCTGTGTGTGT
GTGTCTGTGTCTGTGTGTGTGTCTGTGTGTGTGTGTCTGTGTGTGTGTCTGTGTCTGTGTGTGTGTCTGTGTGTGTGTC
TGTGTGTGTGTGTCTGTGTGTGTGTCTGTGTGTGTGTCTGTGTGTGTCTGTGTGTGTGTCTGTGTGTGCGCGCGCAGC
CCCGTTTAATTGAACGAAGCGAAGGGGCGCGAGAGTTGTGTGCAGGAA 
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S4) P. marinus Additional Hmx Scaffold 
 
BLASTN alignment of the P. marinus Hmx homeobox containing gene model 
(PMZ_0038761-RA, Query) on scaffold_00813 with the P. marinus Hmx locus 
(Sbjct) of scaffold_00015. See Materials and Methods for more details. 
 
Identity=  2448/2455 (99.71%) ,  Positive=  2448/2455 (99.71%)  
Query Matches 1 to 2448 Hit Matches = 7402804 to 7400350  
 
Query:            1 ATGACGGACAAGCAGTCCCCGCCGTGTAGCGCGGCGCCCAAGTTCAGCATCCAGCGCATC 60          
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7402804 ATGACGGACAAGCAGTCCCCGCCGTGTAGCGCGGCGCCCAAGTTCAGCATCCAGCGCATC 7402745     
 
Query:           61 CTGGGCACGGACCTGGCCGACTCGTGCAGGAGACCGAGCCAAGGCGCCATCAAGGGCGAC 120         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7402744 CTGGGCACGGACCTGGCCGACTCGTGCAGGAGACCGAGCCAAGGCGCCATCAAGGGCGAC 7402685     
 
Query:          121 GCGTGGAGAGGCTTCCCGCTGTCCGCGGCCGGCGTCGACCTGTCCCTGTTCTCGTCGAGC 180         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7402684 GCGTGGAGAGGCTTCCCGCTGTCCGCGGCCGGCGTCGACCTGTCCCTGTTCTCGTCGAGC 7402625     
 
Query:          181 AACGGCCCCCACTACGCGGCGGGCGCGAGGGAGGCGCTCTGCGGGTGTAAGAAGAAGAAG 240         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7402624 AACGGCCCCCACTACGCGGCGGGCGCGAGGGAGGCGCTCTGCGGGTGTAAGAAGAAGAAG 7402565     
 
Query:          241 CGGCTCCAGGGAGCGACAGCCCCCGGACGGTGCCGCCCCGGGCAGGCGGCGGACATCGAG 300         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7402564 CGGCTCCAGGGAGCGACAGCCCCCGGACGGTGCCGCCCCGGGCAGGCGGCGGACATCGAG 7402505     
 
Query:          301 GCGCTCGTGTCGCCCGCGTCAAGCGTCTCGTCTGACGGTAAGGTGGGGGGGGG-CAGAGC 360         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||| ||||||  
Sbjct:      7402504 GCGCTCGTGTCGCCCGCGTCAAGCGTCTCGTCTGACGGTAAGGTGGGGGGGGGGCAGAGC 7402445     
 
Query:          361 AGAGCGCCAGGCTGGTTTGTTGTGATGCTGCTGCTGCTGCTGTCGATGTCGGCTACAACA 420         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7402444 AGAGCGCCAGGCTGGTTTGTTGTGATGCTGCTGCTGCTGCTGTCGATGTCGGCTACAACA 7402385     
 
Query:          421 ATAGTAACGGTAGCAGCGGCTGCGTTGAGCAAAGCTGAAGGATCCAGCAATGACCACCAA 480         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7402384 ATAGTAACGGTAGCAGCGGCTGCGTTGAGCAAAGCTGAAGGATCCAGCAATGACCACCAA 7402325     
 
Query:          481 CAGCCACCACCACCACCAATGCGAATAAGACCCCCCCCC-TACCCACCACTCTTAACAAT 540         
                    ||||||||||||||||||||||||||||||||||||||| ||||||||||||||||||||  
Sbjct:      7402324 CAGCCACCACCACCACCAATGCGAATAAGACCCCCCCCCCTACCCACCACTCTTAACAAT 7402265     
 
Query:          541 AGCTATCAGCAACACTAACTACCGGCATTGACATTATCAACACCACCACTAGCGCCACCA 600         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7402264 AGCTATCAGCAACACTAACTACCGGCATTGACATTATCAACACCACCACTAGCGCCACCA 7402205     
 
Query:          601 CCAACGGCCAACCAAAACACCACCAACAACTACAACAAAACACCAATACTGTAACAAGAA 660         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7402204 CCAACGGCCAACCAAAACACCACCAACAACTACAACAAAACACCAATACTGTAACAAGAA 7402145     
 
Query:          661 CCATCATCACCATTAAATAAACAATAGCCACCGCCACCAACAACTAATATCAAAAACCAC 720         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7402144 CCATCATCACCATTAAATAAACAATAGCCACCGCCACCAACAACTAATATCAAAAACCAC 7402085     
 
Query:          721 CAACAGCCATCAACAACAATAACCAGCAGCAGTAGCAACACCACTACAACCATCACCACC 780         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7402084 CAACAGCCATCAACAACAATAACCAGCAGCAGTAGCAACACCACTACAACCATCACCACC 7402025     
 
Query:          781 AAGGCTCTCGGGATCGCCCGGTTGTAGTAACAGCAGTAGCGGACCCGTGTCAAGTAGATT 840         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7402024 AAGGCTCTCGGGATCGCCCGGTTGTAGTAACAGCAGTAGCGGACCCGTGTCAAGTAGATT 7401965     
 
Query:          841 GACCATTGCTCCACACCCAAGTCTAGTTTATGGTCAGTATAATTGCATTGCCCACGTGGA 900         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401964 GACCATTGCTCCACACCCAAGTCTAGTTTATGGTCAGTATAATTGCATTGCCCACGTGGA 7401905     
 
Query:          901 TAACTCGATGTAGCCACTCGCAGTGCTGATTTGACAGGTGTGCCAATAATTAACCAACAC 960         
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401904 TAACTCGATGTAGCCACTCGCAGTGCTGATTTGACAGGTGTGCCAATAATTAACCAACAC 7401845     
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Query:          961 GGTCGGCCAGTTAAGCGTCTGCCGGTTAAGAGTGAACAGGTTTATGGAGCAAATAGATAG 1020        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401844 GGTCGGCCAGTTAAGCGTCTGCCGGTTAAGAGTGAACAGGTTTATGGAGCAAATAGATAG 7401785     
 
Query:         1021 AAGTGATGTTATAAACGAGTGAATAAACACAATGTCATGGGTGTACTTTTTGTAGTTAAG 1080        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401784 AAGTGATGTTATAAACGAGTGAATAAACACAATGTCATGGGTGTACTTTTTGTAGTTAAG 7401725     
 
Query:         1081 TATTGCCACATACATGTGTGTGTGT--ATTACAGTTGCTTTGATATAGATTTGCGTTGTT 1140        
                    |||||||||||||||||||||||||  |||||||||||||||||||||||||||||||||  
Sbjct:      7401724 TATTGCCACATACATGTGTGTGTGTGTATTACAGTTGCTTTGATATAGATTTGCGTTGTT 7401665     
 
Query:         1141 GGAGTATGCCCGTATATTTGGGTTGTTTATTCGCAACAACATGAATATATTCGCTTGTTA 1200        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401664 GGAGTATGCCCGTATATTTGGGTTGTTTATTCGCAACAACATGAATATATTCGCTTGTTA 7401605     
 
Query:         1201 CCGAACGAAATATATTTAACGGCGACCTTTCCCCCGTAAATATTTAATTGTCTAGATCGA 1260        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401604 CCGAACGAAATATATTTAACGGCGACCTTTCCCCCGTAAATATTTAATTGTCTAGATCGA 7401545     
 
Query:         1261 AGTAATTAATAATTTGTGTTGTTTTAAAAATACATTGTCAGGCTTATAAGCTTATCGGAG 1320        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401544 AGTAATTAATAATTTGTGTTGTTTTAAAAATACATTGTCAGGCTTATAAGCTTATCGGAG 7401485     
 
Query:         1321 AGGACGTAAAATATGCCTCGGGAAAGTTTGAATTGAATAATTTTCTGCCACTTTCAGTGC 1380        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401484 AGGACGTAAAATATGCCTCGGGAAAGTTTGAATTGAATAATTTTCTGCCACTTTCAGTGC 7401425     
 
Query:         1381 TAACGTACTCGTTTGTTTAATCAGAGATCTACGTCCGAACACGTTCCGTAACAAGATGAC 1440        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401424 TAACGTACTCGTTTGTTTAATCAGAGATCTACGTCCGAACACGTTCCGTAACAAGATGAC 7401365     
 
Query:         1441 GAAGATAATTCTGACGCGTGAAACACAACACGGTTATTAGTGTTTCGGGGGGAAGGAGAC 1500        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401364 GAAGATAATTCTGACGCGTGAAACACAACACGGTTATTAGTGTTTCGGGGGGAAGGAGAC 7401305     
 
Query:         1501 AACGCGAAAAACATATTGTATGCGCGCTTCGCTATGAACGAGACGGCCGAAGTTCGATTC 1560        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401304 AACGCGAAAAACATATTGTATGCGCGCTTCGCTATGAACGAGACGGCCGAAGTTCGATTC 7401245     
 
Query:         1561 CCGACCACGGCTAACATCGGTAGCGAGTGGTGTCTGATCCGCGGTCCTGTGTGCGACTAC 1620        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401244 CCGACCACGGCTAACATCGGTAGCGAGTGGTGTCTGATCCGCGGTCCTGTGTGCGACTAC 7401185     
 
Query:         1621 GACTAACAACTCTAAATCATGGACGATATTAATGTCGCACTGTCCGAAAGTTTAACGTGA 1680        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401184 GACTAACAACTCTAAATCATGGACGATATTAATGTCGCACTGTCCGAAAGTTTAACGTGA 7401125     
 
Query:         1681 CAGAGGTGTAAATGCGATTCACCAATATATATAACGGCGAGAATTGGTGAATTGCATATA 1740        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401124 CAGAGGTGTAAATGCGATTCACCAATATATATAACGGCGAGAATTGGTGAATTGCATATA 7401065     
 
Query:         1741 AAGATATAATCGAATAACTCGTCAATAACTTACAATCTCGAATAGTTGCTTCATATATGC 1800        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401064 AAGATATAATCGAATAACTCGTCAATAACTTACAATCTCGAATAGTTGCTTCATATATGC 7401005     
 
Query:         1801 CTAACGAATGAAGACTGGCTGACCAGTGTGGTGAAGTATGGTACAAGAAAACCCCCTCTA 1860        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7401004 CTAACGAATGAAGACTGGCTGACCAGTGTGGTGAAGTATGGTACAAGAAAACCCCCTCTA 7400945     
 
Query:         1861 TGCCCGGCACTGCGTGGCGGGGAGGCGTTCGTCAATTGGTGAGAACTGAGACTCTCTCTC 1920        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7400944 TGCCCGGCACTGCGTGGCGGGGAGGCGTTCGTCAATTGGTGAGAACTGAGACTCTCTCTC 7400885     
 
Query:         1921 CAGTACATTGTTTATTTTTTCGCAATTAACGCCCGTATTGTTTACGCCTATTTTTTTTTT 1980        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7400884 CAGTACATTGTTTATTTTTTCGCAATTAACGCCCGTATTGTTTACGCCTATTTTTTTTTT 7400825     
 
Query:         1981 GCACCGCAGCCACCAAAGAGACGTCCTTAGATTTATCAAACCCGGACGACGTCGCCGAAA 2040        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7400824 GCACCGCAGCCACCAAAGAGACGTCCTTAGATTTATCAAACCCGGACGACGTCGCCGAAA 7400765     
 
Query:         2041 GGGTCTCGCCGGACTTCAAGGCCCCGCCGCAGAAGCGCTCGGCGAGTCGGGTCACGGCGG 2100        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7400764 GGGTCTCGCCGGACTTCAAGGCCCCGCCGCAGAAGCGCTCGGCGAGTCGGGTCACGGCGG 7400705     
 
Query:         2101 ACGACAGAGACTCCCAGACGGAGGAGAGGGACGCGGAGAGCGCCGCGTGTCGGGCCGGGG 2160        
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                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7400704 ACGACAGAGACTCCCAGACGGAGGAGAGGGACGCGGAGAGCGCCGCGTGTCGGGCCGGGG 7400645     
 
Query:         2161 ACAGGGCCTGCGAGAGCCCCCCTCAGCACGGCAGCCCGCGTGCGCCCCCCAAGAAGAAGA 2220        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7400644 ACAGGGCCTGCGAGAGCCCCCCTCAGCACGGCAGCCCGCGTGCGCCCCCCAAGAAGAAGA 7400585     
 
Query:         2221 CGCGGACCGTGTTCTCACGGAGC-AAGTGTTCCAGCTGGAGTCGACGTTCGACATGAAGC 2280        
                    ||||||||||||||||||||||| ||||||||||||||||||||||||||||||||||||  
Sbjct:      7400584 CGCGGACCGTGTTCTCACGGAGCCAAGTGTTCCAGCTGGAGTCGACGTTCGACATGAAGC 7400525     
 
Query:         2281 GCTACCTGAGCAGCGCGGAGCGCGCGGGGCTCGCCGCGTCGCTGCACCTCACCGAGACGC 2340        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7400524 GCTACCTGAGCAGCGCGGAGCGCGCGGGGCTCGCCGCGTCGCTGCACCTCACCGAGACGC 7400465     
 
Query:         2341 AGGTGAAGATCTGGTTCCAGAACCGGCGCAACAAGTGGAAGCGCCAGCTCGCCGCCGAGC 2400        
                    ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  
Sbjct:      7400464 AGGTGAAGATCTGGTTCCAGAACCGGCGCAACAAGTGGAAGCGCCAGCTCGCCGCCGAGC 7400405     
 
Query:         2401 TCGAGGCCGCAAAC-TGGCGCA-GTGTCGGCGGCGCACAGACTCGTGCGTGTGCC 2448        
                    |||||||||||||| ||||||| ||||||||||||||||||||||||||||||||  
Sbjct:      7400404 TCGAGGCCGCAAACCTGGCGCAGGTGTCGGCGGCGCACAGACTCGTGCGTGTGCC 7400350     
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S5) L. camtschaticum Hmx gene sequence alignment  
 
>HmxB_Lethenteron/1-1540 
GAGAGAGAGTAGAGAGAGAGAGAGAGCGGGGAGAGAGAAGAAAGAGGAGAGAGAGAGAGGAAAAAAACATCC 
AAGCGAGAGGGAAAGATCGACATCGCCGATGCGCCTTGGACACGCTTTTCTA-----AGCTCCGCGCTGGCA 
TTTCTTATTTAGGCGCTATTCGTCGCGTGGAGTCGAATTCATTTTTTTTGTTGTCTTTACTCCGCACACAGA 
GAGACCGAGGCGTCGCCACGGGACGAAGAAAAAGATGTCCGAGAAAGCGACCACGCCGCAAAATCCCGGCCC 
CAACA-AAGTGTCA----------TCGTTCTTCATCCAAAATCTTCTCA----------ATTCCGAAG-ACA 
AG---CCCGCGACCAAGCCCGAGCGCCAGCTCATCTGTTTCGG--------ATTCGGCAATGTGCGCTTCGG 
CGAGGAGATGTCGGCTCTCGGGCACGGCGCGGGCCTCGTGGTGGCTCCGTTCGAGATCCCCATGCCGAGATT 
CGCAATGCCGCCCT-TTCGCCTCGTCGAGAAGTCCATTGCCCCGTGGCAC--CCCTACCTCCCGTT---CGG 
ACAGACGGAGAGTGTCCTAGGGGATGCTCCCCG-----TCTCTGCCCAACAGTGATCACGCCTCGCCGTCTC 
CCTTCAGCGACCGGGGCTCTCCCGGCACC--------------------GCGGCCAATAAATGCGAGGACGC 
GGACGGGGGAGACTCGTCGAGGGGCGCCGATGAGCAACTCACGCTGCACAAAACTGCCGCCGCCGCAGCCGC 
CGGTGCAACCGAAGACGCAGCAGACGCCAAGGAAGA--ATCCATTGGCGACAGCGGCTCCGAGCGACAACTC 
GAGACGAGCGGCGGCAGCTGCGGCGGCGGCGGCGGCGTCGATCTTCTGGAGAAGAAGGGCGGACGCAAGAAG 
AAGACGCGGACCGTGTTCTCTCGGAGCCAAGTGTTCCAGCTGGAGTCGACGTTCGACATGAAGCGCTACCTG 
AGCAGCGCGGAGCGCGCGGGTCTCGCCGCGTCGCTGCACCTCACCGAGACGCAGGTGAAGATCTGGTTCCAG 
AACCGGCGCAACAAGTGGAAGCGCCAGCTGGCCGCCGAGCTCGAGGCCGCCAACCTTTCGCACACGGCGCAG 
CGCCTGGTCCGGGTGCC------CATCTTGTACCACGAGAGTTCAGGGGTCAGAGACGCGGCTGCTGCTGCT 
GCTGCTGCGGCGGCGGCGGCGGGCAGCGCCCACGTGCACGGCGGGGCGAGCCACTTGACGCGGCCTCTGCTG 
CAGGGCTTCGCCCACCCGCTGCCGTACATGCACC-AGGCCATCGG--CAGCCCTATGCCCGTGATGCGCTCT 
ATGACTGGCTTAGTGTAACAAACAAACAAACAAAAACACTATTTT----------GAACGAGTTTTTTTGTT 
GTTTTTTGTTTTCCATTGGTATATATTGGATTTGTGTTTTTTTTATATGAAATATTCTGGTTTTTTTGTACT 
AAGATGTAAAGTGTGAGAATTCAAGCGCCCAGCGC----------GTT--------------GCTTGTAATG 
CGCAAGTTGGCGCGTGTGTGTGTGTGTGCGCGCGCGCGCGTGCG----TGCGGAGATG-----------TGT 
CTACTACTGAGAT----------------------------------------------------------- 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
---------------------------------------------------------------- 
>HmxA_Lethenteron/1-1335 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
-----------CGGGGACAGGGCCTGCGAGAGCCCCCCTCAGCACGGCAGCCCGCGTGCGCCCCCCAAGAAG 
AAGACGCGGACCGTGTTCTCTCGGAGCCAAGTGTTCCAGCTGGAGTCGACGTTCGACATGAAGCGCTACCTG 
AGCAGCGCGGAGCGCGCGGGTCTCGCCGCGTCGCTGCACCTCACCGAGACGCAGGTGAAGATCTGGTTCCAG 
AACCGGCGCAACAAGTGGAAGCGCCAGCTGGCCGCCGAGCTCGAGGCCGCCAACTTGGCGCAGGTGTCGGCG 
GCGCACAGACTCGTGCGCGTGCCCGTGCTCTACCGGGAAGGGGGCTTGCACGGGAGAGCGGCTCCCGCGGGA 
GGAGTCAGAGCCCCGCTCGCGTTCCCCTACCCCTTCTACTACCCCGGCGGTGCATTGACACACTTCGCGATG 
CCCTACGCCGCCAGCAGCTCGGGCCTCATGCAGTGAGAGTGTGGACAAAACTCGTTGCTCACCACGCGTTGT 
TGTTGTTGTTGGGGGTGTGGGTGTAGAAGCAGAGGGCTCTGTTCCGTCGCCACATATACGAGTGTGGTAATG 
ATACGTTTTAGTCCGTCAGCCTGTCGTTGGC--------TTTTCAG-ACCAATGTTATTAATCG-----TCC 
AGCAGCAGCAGAATTCGTTTTGAAGCGAAGCAAACGTCTGATGCGGTTTCTTCGACGTTTGTGCGTCTCGTC 
GGCAGTCGTGCCCCCGTGCTTGCGGATGAGTGCGCGCCCGGACAGCGAGACTGACAGACGACGAGACAGCGT 
CGAAAACTCACGCGAACCCCCATCGTCAGTTGTGTGCGAGGTGATACAGACGCGATCCATTTGTGGATACCC 
CACTGACTTGTAATGACGCCCGATTCTCAACAGGTGATCGAATGTTGTTGCGAAAGCGATGGCTCCGTATCT 
TGCAGAGTGTTAACAGATGTACTAAGTGTGTCGTTGAGTCTGATGGGAGACGCGTAGAGGCTTTGAAATGTA 
ATGTTGTTGTTTTTTTATCAATGTAACGTGTCTCCATTGTTTTAGTGGGGTAGCTATAAATCGATCACCCTT 
GTATGATTTCCACGACTGTGTACTGCCGCTTTTTGTCCATCCGCTGCTGGATGACTGCCTATTCTTTGGCCA 
CACTTCACCGCGCTGGTCAGTGCAGAGTTGATGAAAGCGGGGAGAAGCATACAAGTGAGGGCATAGTGCAGT 
ACAACATGTGCGAAAATTATATATCTGCAAGTTTTAGTCTACATACTGTACTGCATATGTACATATACTGAA 
TAATACTGTATTTGTGCATATACTGTATGTCATTGGTTCTCAACCGGGGTGGGGTGTGGGGGGG 
>HmxC_Lethenteron/1-1176 
------------------------------------------------------------------------ 
----------------TCTCTCT-------CTCTGTGTGTCTGTCTCTTGTCAACTTAAATAGAAGCCAGTG 
TATCTCATTACGCGCCTCTGCA--GGGTTGAAACACAATCATAGAA------GT-----------ACAAGAA 
AGGCAACGGAAGACGACAACGAAGGACGAAGAGGAGGACAGAGCAAAGATTCATCACGAAACACACACACAC 
AAACTAAAGTTTTCCCAAGAGACCGACTCGCGCAGGCGCGCCTTTATGCCCGCGGGGCAATGACGGACAAGC 
AGTCCCCGCCGTGTAACGCGGCGCCCAAGTTCAGCATCCAGCGCATCCTAGGCACGGACCTGGCCGACTCGT 
GCAGGAGACCGAGCCACGGCGCCATCAAGGGCGACGCGTGGAGA--GGCTTCCCGCTGTCCGCGGCCGGCGT 
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CGACCTCTCCCTGTTCTCGACGAGCAACGGGCCCCACTACGCGACGGGCGCCAGGGAGGCGCTCTGCGGCTG 
TAAGAAGAAGCGGCTCCAGGCAGCAGCGACAACTCCCCCCGCCGCCGGACGGTGCCGCC-CCGCGCAGGC-A 
GCGGCGGACATCGATGCGCTCGTGTCGCCCGCGTCAAGCGTCTCGTCTGACGGCCACCAAAGAGACGTCCTT 
AGATTTATCAAACCCGGACGACGTCGCC-GAAAGGATCTCGCCGGACTTCAAAGCCCCGCCGCAGAAGCGCT 
CGGTGGGTCGGGTCACGGCG--GACGACATAGACTCCCAGGCGGAGGAGAGAGACGCGGAGAGCGCC----- 
GCGTGTCGGGCCGGGGACAGGGCCTGCGAGAGCCCCCCTCAGCACGGCAGCCCGCGTGCGCCCCCCAAGAAG 
AAGACGCGGACCGTGTTCTCTCGGAGCCAAGTGTTCCAGCTGGAGTCGACGTTCGACATGAAGCGCTACCTG 
AGCAGCGCGGAGCGCGCGGGTCTCGCCGCGTCGCTGCACCTCACCGAGACGCAGGTGAAGATCTGGTTCCAG 
AACCGGCGCAACAAGTGGAAGCGCCAGCTGGCCGCCGAGCTCGAGGCCGCCAACTTGGCGCAGGTGTCGGCG 
GCGCACAGACTCGTGCGCGTGCCCGTGCTCTACCGGGACGCGAGCCTCCTGCGCGCGGCGGCTGCAG----- 
----CCTCGCTG---CCCCTGCCCGGTGCCCTCT------------------GCTTCCCGGGGGCCGGACTC 
TCCCAGTTCCCCACTTCGTTCCCCAGCAACC-------TCATC----------------------------- 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
---------------------------------------------------------------- 
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S6) Vertebrate ERRγ/ERRA last exon alignments 
 

 
ERRγ exon n-2 (n=last exon) from different jawed vertebrates and ERRa DNA alignment above. Translated aminoacid 
sequence alignment below corresponding to DNA alignment. The encoded aminoacid sequence corresponds to the 
first part of the ligand binding domain (see full protein alignment below). 
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ERRγ exon n-1 (n=last exon) from different jawed vertebrates and ERRa DNA alignment above. Translated aminoacid 
sequence alignment below corresponding to DNA alignment. The encoded aminoacid sequence corresponds to the 
second part of the ligand binding domain(see full protein alignment below). 
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ERRγ exon n (n=last exon) from different jawed vertebrates and ERRa DNA alignment above. Translated aminoacid 
sequence alignment below corresponding to DNA alignment. The encoded aminoacid sequence corresponds to the 
third part of the ligand binding domain (see full protein alignment below). 
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ERRγ and ERRa protein alignment above. Ligand binding domain sequence is annotated with grey colour. Red lines 
indicate exon boundaries. The ligand binding domain is split in three parts, encoded by the last three exons (see 
above). 
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S7) Differentially regulated genes after ciHMX overexpression 
 
 
 

Gene model log2FoldChange padj EXPRESSION    Gene name 
KH.C12.452 3.943945434 1.91E-46    
KH.L141.43 3.345641248 7.55E-74 BTN S35G2 
KH.C7.773 3.091644457 1.03E-15   ZNT10_ZNT5_ZNT7 
KH.C1.1157 2.681981421 1.08E-79   KCND2_KCND3_KCND1 
KH.L24.10 2.672948063 8.62E-80 BTN COE3_COE1_COE2 
KH.C10.175 2.341633022 8.55E-12 EPI  
KH.C4.649 2.279563102 2.08E-10 BTN  
KH.L112.16 2.27821521 2.27E-32    
KH.C4.115 2.273959241 3.10E-67 BTN  
KH.C6.129 2.271803413 1.02E-07 BTN NGN1_NGN3_NGN2 
KH.C14.402 2.221462456 0.086122873    
KH.S575.2 2.180612194 7.23E-10    
KH.C12.154 2.173151814 3.69E-08    
KH.C3.499 2.070711555 1.63E-10    
KH.C2.42 2.052100592 1.52E-50 BTN PO4F3_PO4F2_PO4F1 
KH.L128.2 2.050192817 6.39E-53 BTN NEC2_FURIN_NEC1 
KH.C6.145 1.989508716 1.20E-136   CHRD 
KH.C12.182 1.856966054 2.09E-12    
KH.L139.24 1.802582911 1.04E-15    
KH.C7.92 1.752459533 0.088974627    
KH.C3.474 1.722752126 3.27E-09 BTN MDGA1_PGBM_MDGA2 
KH.S346.10 1.722258948 3.64E-15   KCNQ5_KCNQ1_KCNQ3 
KH.C1.396 1.632075912 1.44E-62 BTN SOGA3_MTCL1_SOGA1 
KH.C2.503 1.628253539 1.55E-26   LOXL3_LOXL4_LOXL2 
KH.C10.545 1.588513197 8.94E-07    
KH.C5.490 1.558107236 9.15E-11    
KH.S1075.1 1.528720891 1.06E-35 BTN CECR5 
KH.S663.4 1.526991912 1.69E-29   TX264 
KH.C7.700 1.501655652 0.008601732    
KH.C2.1128 1.479425327 2.43E-20   BGLR_BGP11 
KH.C2.14 1.46511129 1.23E-21 BTN  
KH.C7.140 1.464032136 9.99E-17   
KH.C6.185 1.463122069 5.69E-42 BTN ONEC2_HNF6_ONEC3 
KH.C3.318 1.422997776 0.00099123    
KH.C12.301 1.422451884 2.42E-10 BTN FSTL5_FSTL4 
KH.C7.131 1.422099739 5.40E-07 BTN ADA2A_ADA2B_ADA2C 
KH.C11.589 1.401248765 0.000709293    
KH.L172.15 1.35458692 1.65E-20 BTN  
KH.C3.591 1.351395688 5.71E-10 BTN  
KH.C12.521 1.337194137 0.062053784   CALM_TNNC2_CALL6 
KH.C2.402 1.334927376 2.08E-09 BTN MB211_MB212_MB213 
KH.C7.550 1.328342687 0.014930653    
KH.C3.328 1.319450987 9.06E-05    
KH.C1.118 1.290871678 9.33E-06 BTN  
KH.C1.502 1.279996807 3.58E-16   CSMD3_CSMD1_CSMD2_LYAM3 
KH.C1.90 1.279462653 4.54E-17  S2536_S2533_ODC 
KH.S583.2 1.275430456 0.000585906    
KH.C9.65 1.244859682 0.000508827 BTN DPP4_DPP10_DPP6 
KH.L6.1 1.24241483 0.004334484 BTN RFNG_LFNG_MFNG 
KH.C1.1221 1.238118557 0.005578012    
KH.C4.358 1.180492135 1.06E-14   TSP2_TSP1_TSP4 
KH.C3.462 1.163210488 0.018051995 EPI  
KH.C4.378 1.1564813 4.88E-07   INSM2_INSM1 
KH.C5.451 1.145774831 0.013502688    
KH.S698.1 1.143024431 1.46E-05    
KH.C2.785 1.14043133 1.60E-12   VASN_FLRT1_LRRC4 
KH.C3.843 1.113443396 3.53E-07    
KH.C9.352 1.104673867 0.000487532   AN33B_ANR33 
KH.S1148.2 1.097062153 0.05167602 BTN KCNJ3_KCNJ5_KCNJ6 
KH.C12.135 1.093643799 9.84E-08   LIGO1 
KH.C11.160 1.081912209 2.41E-12   CXG1_CXG2_CXD3 
KH.S765.1 1.059003011 3.72E-28    
KH.S2128.1 1.04768674 0.00327893    
KH.C6.128 1.0474983 1.30E-39  CELF3_CELF5_CELF6 
KH.C5.630 1.033522173 3.57E-09    
KH.C4.761 1.027123951 0.000364   ADH1A_ADH1B_ADH1G 
KH.L172.21 1.010661485 0.000321667   AS3MT 
KH.C1.659 1.009207729 0.025578558    
KH.L19.15 0.992223819 3.48E-12    
KH.C2.614 0.983190437 0.000198612   ADA 
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KH.C4.777 0.968668038 7.64E-07   SVEP1_CFAH_FHR5 
KH.C9.462 0.966339458 1.26E-16 BTN SCN2A_SCN1A_SCN3A 
KH.C1.274 0.965516325 4.77E-17   MYT1L_MYT1_ST18 
KH.C9.872 0.958032118 3.58E-16   ATOH8 
KH.L154.42 0.927125861 0.00552532   SOX9_SOX10_SOX8 
KH.C9.496 0.924624563 1.38E-18 EPI  
KH.L92.3 0.903212779 0.097684318   ASM3B_ASM3A_ASM 
KH.C8.890 0.9030028 0.028998296   FOXD4_FOXD1_FOXD3 
KH.L50.6 0.902634945 1.49E-08   DLL1_DLK2_DLK1 
KH.L118.4 0.889144561 5.24E-09   CTRB2_CTRB1_CTRL 
KH.C2.56 0.887857413 0.000141456   PCYOX_PCYXL 
KH.C4.394 0.885474704 5.16E-18 BTN TRAF4_TRAF2_TRAF6 
KH.C10.40 0.829577915 0.08025203 EPI SERC 
KH.C6.205 0.828221026 1.03E-05    
KH.C1.1067 0.828139151 0.083284044 BTN NCS1_NCALD_HPCA 
KH.C10.464 0.824895287 0.001089833 BTN  
KH.L9.43 0.815635538 1.23E-06   FZD7_FZD3_FZD6 
KH.C8.396 0.809093653 0.037587566   FOXD4_FOXD1_FOXD3 
KH.L119.20 0.809003501 0.001784585 BTN  
KH.S1313.1 0.808256887 7.58E-07 BTN  
KH.C2.805 0.806635772 1.68E-06    
KH.L18.43 0.797819822 4.82E-06   KCP_VWF_OTOGL 
KH.L96.61 0.796639923 0.047953427    
KH.S761.6 0.795169599 6.76E-06   CSAD_DCE1_DCE2 
KH.C3.178 0.778514962 0.009362151 BTN SEGN_CALB2_CALB1 
KH.C9.770 0.774468917 5.54E-05    
KH.C1.481 0.760821765 5.90E-07 EPI HPGDS_GSTA3_GSTA2 
KH.C7.4 0.75701097 3.29E-16   MOT14_MOT5_MOT1 
KH.C7.173 0.753354327 1.65E-05  CTR2_CTR1_S7A14 
KH.C9.162 0.744793522 5.46E-05   RGS4_RGS8_RGS21 

KH.C2.924 0.744586006 0.07458612   
S22A5_S22A4_S22AF_S22AO_S
22A9_S22AA 

KH.C1.340 0.743848746 4.44E-05   MMP14_MMP24_MMP15_MMP16 
KH.C2.765 0.739973383 6.79E-09   RIMS2_RIMS1_PCLO 
KH.L170.66 0.736975079 2.10E-13 BTN  
KH.C1.983 0.736706414 3.40E-06   KLF10_KLF11_SP4 
KH.C12.352 0.732076616 0.008208232   MUC5A_MUC2_VWF 
KH.S1526.1 0.723302956 8.00E-07   RIMS2_RIMS1_RIMS3 
KH.C1.314 0.705098558 3.27E-06  RGS19_RGS17_RGS20 
KH.C11.220 0.702945288 1.21E-08   BMI1_PCGF3_PCGF2 
KH.L167.5 0.702861227 6.90E-10  S6A11_S6A13_S6A12 
KH.L9.36 0.700242094 5.01E-05   KCNK9_KCNK3_KCNKF 
KH.C3.67 0.69128245 0.017607758   IRX6_IRX4_IRX2 
KH.C3.273 0.686781976 0.000335033   NRX1A_NRX2A_NRX3A 
KH.C2.245 0.684331386 0.009557468   B3GN2_B3GN7_B3GN6 
KH.C9.102 0.682264064 5.04E-10   FA78B_FA78A 
KH.C8.263 0.679673025 1.87E-08   ZSWM6_ZSWM5_ZSWM4 
KH.C9.672 0.679463322 0.000245899   RGS4_RGS8_RGS21 
KH.L22.28 0.678766467 0.024092381   GABR1_GABR2 
KH.C9.587 0.673116765 0.000125532   CI171 
KH.C4.102 0.669219454 3.65E-06   ATS6_ATS7_ATS12 

KH.L154.30 0.660981587 0.009557468   
BACH2_ZBT46_ZBT44_BCL6_BC
L6B 

KH.S1346.2 0.65980493 0.019794563   KIF1A_KIF1C_KIF28 
KH.C2.674 0.655922962 0.001887583   GCYB1_GCYB2_GCYA2 
KH.C11.185 0.649484166 0.000645008   KI26B_KI26A_KIF9 
KH.C11.8 0.64637951 5.29E-07   S39A1_S39A3_S39A2 
KH.C2.731 0.63822025 0.093131578   TECTA 
KH.L81.2 0.637245099 8.92E-05   RGL1_GNDS_RGL3 
KH.C7.465 0.635511906 0.007028038   ST1C2_ST6B1_ST1C4 
KH.C3.157 0.613740296 0.04155289   KIF1A_KIF1C_KIF28 
KH.C9.237 0.609076424 1.51E-07   DYH7_DYH3_DYH1 
KH.C7.122 0.608048897 0.020908569   ST1C2_ST6B1_ST1C4 
KH.C4.760 0.604005906 9.18E-08 BTN CD5R1_CD5R2 
KH.L18.74 0.596555544 0.001050799   EFHC1_EFHC2 
KH.L23.9 0.595702389 0.007580986   TAB1 
KH.C3.285 0.595665556 0.04512507   TEKT4_TEKT1_TEKT3 
KH.C4.628 0.593611975 0.007064123 PALPS PTN13_FRPD2 
KH.C7.157 0.590548836 0.008882908    
KH.C14.20 0.583965588 0.024772167    
KH.C2.433 0.583914424 0.062053784   GLP1R_PTH1R_GLP2R_GLR 
KH.L9.14 0.583737889 0.030824843  JIP1_JIP2 
KH.C2.336 0.582902121 0.000350108   BMP6_BMP5_BMP7 
KH.L157.6 0.581600645 5.89E-08   SIK3_SIK2_SIK1 
KH.C3.640 0.580469906 6.35E-08   S38A4_S38A3_S38A2 
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KH.C7.692 0.577766143 0.008853928    
KH.C10.125 0.562623989 0.001151871    
KH.C7.334 0.562505962 0.000910568   GLI2_GLI3_GLI1 
KH.L18.65 0.562109064 0.000491192 BTN PDE6C_PDE6B_PDE6A_PDE11 
KH.C1.744 0.559777779 0.035978816    
KH.C10.406 0.55868389 0.010788185    
KH.L71.1 0.550425954 0.006727196   RBPMS_RBPS2 
KH.C11.495 0.543271918 0.023107566 BTN SSR2_RL3R1_SSR5 
KH.C3.354 0.541454869 1.02E-05    
KH.C9.192 0.539303811 0.000702787   RUND1 
KH.C10.25 0.535201226 0.040283242   RSPH1_MORN1_ALS2 
KH.C1.432 0.531700785 0.000232659   CHKA_CHKB_EKI1_EKI2 
KH.C9.32 0.525673037 2.84E-05   PCD18_PCD19_PCDA6 
KH.C8.223 0.523122418 0.000432245 PALPS HTD2 
KH.L152.2 0.514957216 0.000357402 BTN ISL1_ISL2_LHX9 
KH.C10.250 0.509223451 7.09E-08   RFOX3_RFOX2_RFOX1 
KH.S1159.1 0.5023677 0.001101716   FLI1 
KH.C8.585 0.494019791 0.004953359 BTN ANO4_ANO5_ANO7 
KH.C12.8 0.492111533 3.34E-06    
KH.C7.207 0.492047448 0.006626831   FOXP4_FOXP1_FOXP2 
KH.C10.488 0.491687132 0.016852055   RSH4A_RSH6A 
KH.C10.493 0.47869781 0.024747551    
KH.L96.50 0.477974984 0.000224135   TLE4_TLE1_TLE3 
KH.C10.566 0.469481895 0.010495547    
KH.C9.78 0.468720133 0.008588384   FUT6_FUT5_FUT3 
KH.C14.435 0.468157008 0.003247267 PALPS ANR10_ASB2_ANR37 
KH.C7.770 0.460364809 0.040992484   DLX1_DLX6_DLX5 
KH.C3.312 0.456076723 0.000124507   HES1_HES4_HES6_HES2 
KH.L4.36 0.455717712 1.88E-05   HMGB3_HMGB1_HMGB4 
KH.S1462.1 0.45502436 0.039038435   KCP_BMPER_VWF 
KH.C3.699 0.438087697 0.000343276   ABCG2_ABCG4_ABCG1 
KH.S618.2 0.433890978 0.090592935   MCF2L_MCF2_MF2L2 
KH.S1090.3 0.432949916 0.093148967 BTN  
KH.C8.892 0.427456476 1.44E-05  TBA1C_TBA1A_TBA3C 
KH.S980.1 0.41906413 5.46E-05   BPTF 
KH.C1.822 0.417466025 0.000636868    
KH.L40.4 0.414810772 0.034876462   4EBP2_4EBP1_4EBP3 
KH.C5.112 0.409291897 0.012492498   DPYD 
KH.L173.8 0.405679405 0.054745457   PTHB1 
KH.C1.1079 0.396946962 0.086662908 EPI DUS1_DUS4_DUS2 
KH.C7.523 0.394584861 0.0055762   SOX4_SOX11_SOX12 
KH.C2.506 0.394207702 0.000251303 BTN LBR_DHCR7_ERG24 
KH.C7.717 0.393266102 0.00920775    
KH.C4.539 0.390037226 0.00353646   FLI1_ERG_FEV 
KH.S583.1 0.38969261 0.063391173   IQCD 

KH.L116.85 0.389489602 0.000203437  
TBB4B_TBB2B_TBB5_TBB2A_T
BB3 

KH.C13.66 0.388582712 0.000429903   CAC1S_CAC1C_CAC1F 
KH.C12.380 0.384881564 0.00282307   PLCD_PLCC_PLCE_LCLT1 
KH.L18.112 0.380987849 0.051656139   BPTF 
KH.C7.594 0.378703135 0.010905179   ABCG2_ABCG4_ABCG1 
KH.C4.719 0.374155155 0.003645126 BTN SEM6A_SEM6D_SEM6B 
KH.S982.4 0.364953596 0.048119507    
KH.L65.10 0.360870385 0.061714754   DYRK4_DYRK2_DYRK3 
KH.C6.65 0.358100968 0.001114652 BTN CAC1G_CAC1I_CAC1H 
KH.C14.166 0.357776026 0.009165625   ZNT10_ZNT5_ZNT1 
KH.C5.654 0.357490698 0.042618208    
KH.C13.96 0.355104816 0.075395536   THEM6 
KH.C11.108 0.350573676 0.028388773   MED14 
KH.C7.21 0.34824942 0.000433962   TITIN_PALLD_MYPN_MYOTI 
KH.C1.329 0.344406526 0.000555563   RAB7A_RAB10_RAN 
KH.C10.459 0.343719203 0.001034585    
KH.C9.371 0.343261463 0.06362278   MUSK_DDR2_DDR1 
KH.C8.159 0.342133114 0.041264801   NAC1_NAC3_NAC2 
KH.L9.16 0.340038358 0.00721804   CCND3_CCND2_CCND1 
KH.C14.448 0.338576408 0.0462673   TFAP4 
KH.C3.596 0.338244201 0.018640958    
KH.C1.916 0.336057115 0.013679087   PPBT_PPBI_PPBN 
KH.C10.403 0.335607168 0.042921561    
KH.C1.964 0.335601568 0.061713842   LRIQ1 
KH.L18.39 0.3315942 0.02617062   MIB1_MIB2 
KH.L162.6 0.329452058 0.042657696   CACB2_CACB4_CACB1 
KH.L118.3 0.329040729 0.097684318   SHAN2_SHAN3 
KH.C2.36 0.328762821 1.41E-05   FRIH_FTMT_FHL17 
KH.L46.15 0.323422382 0.085107582   S18B1 
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KH.L10.5 0.319675118 0.015635363   KCRB_KCRS_KCRM 
KH.C1.777 0.319241804 0.025094995   ZEB1_ZEB2_ZN232 
KH.C1.478 0.315691809 0.018320988   MINT 
KH.L96.41 0.314630361 0.018450211   AMPD2_AMPD3_AMPD1 
KH.L154.10 0.313945919 0.005243183   SMTN_SMTL2_SMTL1 
KH.C1.448 0.311693709 0.083593129   RPGP1_RPGP2_SI1L2_SI1L3 
KH.L68.2 0.308190293 0.031692999   STMN2 
KH.L87.11 0.306944604 0.044961828  KCC4_PHKG2_PHKG1 
KH.C1.677 0.305999937 0.000552731   KDM5A_KDM5C_KDM5D 
KH.C12.263 0.302676021 0.002688155   SESN1_SESN3_SESN2 
KH.C4.739 0.30210907 0.005102615   CIC_BBX 
KH.C1.571 0.30198168 0.001794522   PLOD3_PLOD1_PLOD2 
KH.C8.372 0.29941707 0.097684318   ASAH2 
KH.C2.69 0.293319318 0.013102248   AQP4_AQP1_MIP 
KH.S403.5 0.290787158 0.006674179   PPGB_CPVL 
KH.C1.94 0.286500526 0.012104144  MIB1_ANK3_MIB2 
KH.S1172.1 0.28633983 0.08787409 PALPS  
KH.C11.235 0.286319334 0.040833597   ELOV4_ELOV1_ELOV5 
KH.L96.13 0.284965572 0.018883907   BIG3 
KH.C4.441 0.282486946 0.057442011    
KH.C7.448 0.282448783 0.001592084   RPC1_RPA1_RPB1 
KH.C2.780 0.282370763 0.031590025   SRSF4_SRSF6_SRSF5 
KH.C12.608 0.28124609 0.097684318   TET1_TET2_TET3 
KH.C1.535 0.277339952 0.024772167   GWL_MAST2_MAST1_MAST3 
KH.C1.264 0.276582239 0.00598449   YBOX1_YBOX3_YBOX2 
KH.S1482.2 0.27624296 0.01136005   ABCD2_ABCD1_ABCD3 
KH.C2.441 0.266321767 0.060450523   RIR1 
KH.L131.10 0.265940398 0.04801649   MFSD6 
KH.C8.400 0.265637679 0.015248563  RAB3C_RAB3A_RAB3B 
KH.C5.558 0.265569543 0.097072021   RIMB1_RIMB2_RIM3A 
KH.L6.5 0.261665783 0.024998629   SMCA2_SMCA4 
KH.C2.466 0.261222388 0.055955974    
KH.C9.571 0.252751322 0.068071975   ANR50_ANKH1_ANR17 
KH.C3.389 0.249061282 0.038304425  RAB2A_RAB14_RAB2B 
KH.C14.103 0.24339654 0.009398627   TM131_T131L 
KH.C1.116 0.240379783 0.005879466   HCFC1_HCFC2_KLDC3 
KH.C9.64 0.239957538 0.06740945   NH2L1_NHP2 
KH.C3.329 0.23518887 0.031584931   SAHH3_SAHH2_SAHH 
KH.C12.317 0.231196116 0.047708753   ROAA_HNRDL_HNRPD 
KH.C14.534 0.230911354 0.031945791   ADCY9_ADCY8_ADCY3 
KH.L107.1 0.230340868 0.090305267   SMRC2_SMRC1 
KH.C12.278 0.229314839 0.040396279   CHD9_CHD8_CHD7 
KH.C8.314 0.229287155 0.082543836   ARI5B_ARI5A 
KH.C2.57 0.224250101 0.058419148   YTHD2_YTHD1_YTHD3 

KH.C8.248 0.220583963 0.020628153   
COOA1_CO4A6_CO9A1_COMA1
_COJA1_COLA1 

KH.C9.589 0.218934216 0.02100212   BRD4_BRDT_BRD3 
KH.C4.623 0.216709503 0.039839545   PSMD2 
KH.S638.5 0.215887163 0.081423556   MTMRD_MTMR5_MADD 
KH.C10.81 0.213157354 0.07458612   2A5A_2A5D_2A5G 
KH.L58.2 0.212091465 0.027565982   HNRL1_HNRPU_HNRL2 
KH.C10.61 0.211415028 0.093876898   DYR1A_DYRK4_DYR1B 
KH.C12.116 0.209648199 0.089303505   PAX8_PAX5_PAX2 
KH.C1.931 0.188974369 0.07914117   GRB1L_GREB1 
KH.L57.1 0.18509673 0.090933668   NOMO1_NOMO2_NOMO3 
KH.C9.38 0.184754491 0.07147826   FUBP3_FUBP2_FUBP1 
KH.C5.114 -0.181693301 0.046679653   S61A2_S61A1 
KH.C3.676 -0.19098569 0.074857596    
KH.C1.262 -0.19575947 0.05207987   KTAP2 
KH.L141.10 -0.197362354 0.085336196    
KH.C2.1086 -0.198754674 0.064823044   RPN2 
KH.C9.16 -0.200778149 0.052593965 PALPS S4A4_S4A10_S4A8 
KH.C1.835 -0.203141631 0.029060659   ERGI1_ERGI3 
KH.L122.10 -0.205931883 0.0462673   L2HDH 
KH.C1.1299 -0.206105373 0.013517667   VIGLN 
KH.C9.559 -0.21029273 0.086122873   UAP1_UAP1L 
KH.C14.391 -0.221863783 0.08025203   SEM6A_SEM6D_SEM6B 
KH.C4.253 -0.236253438 0.08842486   SRC8_HCLS1_DBNL 
KH.C3.502 -0.24436911 0.003977762   SYNE2_SYNE1_SYNE3 
KH.C4.90 -0.250121789 0.046025597 PALPS S35F6 
KH.C9.203 -0.251591833 0.063208445 EPI CGL 
KH.C7.425 -0.257468553 0.039637129   S35E3 
KH.S655.2 -0.262236054 0.011240461 EPI CO4A1_CO4A6_CO4A3_CO4A2 

KH.C2.421 -0.265657292 0.0552781   
BMP3_BMP2_GDF6_CDKL2_CD
KL1_CDKL5 
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KH.C2.10 -0.267311024 0.002497765   HXK1_HXK2_HKDC1 
KH.C3.672 -0.268926378 0.033462165   S38A7_S38A8_S38A1 
KH.C8.476 -0.26979224 0.06229849 EPI LOXL3_LOXL4_LOXL2 
KH.C14.520 -0.271304264 0.00142898    
KH.C2.403 -0.273428127 0.070366808   DYH9_DYH11_DYH17 
KH.S115.2 -0.28350369 0.046679653   EVA1C 
KH.C5.147 -0.28399621 0.036248559   MYO10_MYO7A_MYO7B 
KH.C2.447 -0.285109201 0.050122766   HPDL 
KH.C2.473 -0.287230313 0.021309724   UXS1_TGDS 
KH.C7.61 -0.293727518 0.001904106    
KH.C9.157 -0.295425596 0.028215515 EPI  
KH.C1.182 -0.296964317 0.049503689    
KH.L116.70 -0.302378269 0.013679087   ARGI2_ARGI1 
KH.C3.72 -0.303324297 0.084793804   NOTC1_NOTC2_NOTC3 

KH.C12.20 -0.304398116 0.001901603   
CLIC6_CLIC1_CLIC4_CLIC5_CLI
C2 

KH.C11.389 -0.305636687 0.004152964   HMCN1_HMCN2_NPHN 
KH.L154.34 -0.314192773 2.71E-05   ACTC_ACTB_ACTG_ACTA 
KH.S494.4 -0.315313847 0.032430429   S26A5_S26A4_S26A6 
KH.C2.187 -0.316496055 0.000952194 EPI PAPS1_PAPS2 
KH.C4.467 -0.318727002 0.062170691 PALPS YLAT2_BAT1_XCT 
KH.C9.132 -0.319802415 0.0552781 PALPS NOE2_NOE3_NOE1 
KH.C5.398 -0.321527201 0.072678808 EPI  
KH.S651.3 -0.324482823 0.001151871   MDR1_MDR3_ABCB5 
KH.C1.33 -0.33163201 0.078116376    
KH.L71.9 -0.334080119 0.029938022   SOCS2_CISH_SOCS3 
KH.C1.244 -0.335819997 4.41E-06   CO4A1_CO4A6_CO4A2 
KH.C12.118 -0.342361757 0.003287953   FXL20_FBXL2_FBXL4 
KH.L164.5 -0.3456463 0.001151016   NEO1_PRTG_DCC 
KH.C1.837 -0.346871594 0.027839321    
KH.C10.190 -0.3503102 0.012492498   HMCN1_PRS33_KLKB1 
KH.L20.58 -0.351638244 0.021621306   EDIL3_DCBD2_DCBD1 
KH.L116.14 -0.353224157 0.044424695   G3ST1_G3ST3_G3ST2 

KH.C4.191 -0.354443996 0.004514729   
SO1C1_SO1B1_SO2B1_SO1B3_
SO3A1 

KH.C3.684 -0.355043822 0.093533121    
KH.C3.264 -0.356949299 0.001518033    
KH.C12.280 -0.357604247 0.006654528    
KH.C12.32 -0.358710009 0.012679267   TSN9_CD63_CD151 
KH.C10.172 -0.360375497 0.093889092   KIRR2_KIRR1_KIRR3 
KH.C5.596 -0.361019858 0.03659767 EPI  
KH.C7.288 -0.362666017 0.006067737    
KH.L71.2 -0.372266049 0.000122123   FSCN1_FSCN2_FSCN3 
KH.C9.650 -0.372522132 0.046679653   ST1C2_ST1C3_ST1B1 
KH.S1180.1 -0.373260152 2.52E-05   GMPPB_GMPPA 
KH.C8.24 -0.375220999 0.005204375 EPI  
KH.C4.260 -0.37526185 0.001185496    
KH.L37.43 -0.376215815 0.078227829   SRR 
KH.L147.1 -0.378177131 0.000101701   NOTC1_NOTC2_NOTC3 
KH.C10.220 -0.379351355 0.087474988 PALPS  
KH.C8.101 -0.388567259 0.017749608   ROR2_ROR1_MUSK 
KH.C13.105 -0.388825013 0.062053784   PLCH1_PLCH2_PLCD3 
KH.L48.1 -0.389117919 5.46E-05    
KH.C4.254 -0.391597976 0.000501103   AT8B2_AT8B4_AT8B1 
KH.S546.3 -0.391973998 5.07E-05    
KH.C1.1258 -0.392541026 0.066183463 EPI B3GT1_B3GT5_B3GT2 
KH.C9.637 -0.393100889 0.026030904    
KH.C1.23 -0.394346351 0.004246024   GRHL1_GRHL2_GRHL3 
KH.C4.339 -0.39600383 0.000328872   MRP5_MRP9_ABCCB 
KH.C7.230 -0.396910713 0.001572248    

KH.C2.676 -0.403057222 0.005733223   
JIP4_JIP3_ARHGH_ARHGA_AR
GAL 

KH.C12.191 -0.405782561 0.062053784   S23A2_S23A1_S23A3 
KH.C3.191 -0.409843993 0.084326992   WBS27 
KH.C5.154 -0.410629365 0.095000441   KLF2_KLF4_KLF1 
KH.C9.859 -0.411398211 0.086122873 EPI RAC1_RAC2_RAC3 
KH.C7.501 -0.414864516 9.37E-05    
KH.C1.1083 -0.415524129 0.000190817   EPHA4_EPHA7_EPHB2 
KH.C1.819 -0.41666239 0.000111854 EPI  
KH.C12.561 -0.421300186 0.020777197    
KH.C10.551 -0.421799693 1.55E-05    
KH.S403.4 -0.422925597 8.70E-06   HEM1_KBL_HEM0_SPTC2 
KH.S651.1 -0.426928677 0.009097691    
KH.C2.922 -0.42772101 0.000106638 EPI  
KH.L73.2 -0.431347704 0.00440345 EPI UROM_GP2_TECTA 
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KH.C8.611 -0.433082411 0.082221021    
KH.L10.9 -0.441183866 0.00685969    
KH.C1.599 -0.443975665 0.000227527    
KH.C8.741 -0.452341554 0.072678808 PALPS  
KH.C2.133 -0.459740413 0.001721135   HMCN1 
KH.C9.62 -0.461394947 0.006155167   ABRAL 
KH.C13.17 -0.462675894 0.071930863    
KH.S1042.1 -0.465839768 0.017918379    
KH.C10.251 -0.467287083 0.024998629    
KH.C13.36 -0.46835728 0.006004468   RLBP1_TTPAL_CLVS1 

KH.C12.49 -0.469205392 2.29E-05   
CO4A6_COLA1_CO9A2_COOA1
_CO4A2 

KH.C7.581 -0.473057983 0.000234871 EPI B4GT1_B4GT2_B4GT4 
KH.C13.87 -0.473787423 1.33E-05   LRIG2_TPBG_LRIG1 
KH.C9.251 -0.475582893 5.29E-09 PALPS  
KH.C4.224 -0.475939706 3.34E-07 PALPS CD166_BCAM_MUC18 
KH.C5.326 -0.476628538 0.000126656   FUT8 
KH.C12.511 -0.47755589 0.030454979   FZD10_FZD4_FZD9 
KH.C1.1121 -0.478838316 0.082543836   ST1C2_ST1C4_ST1E1 
KH.C11.428 -0.48631021 1.98E-06   LRP6_LRP4_LRP5 
KH.C1.429 -0.486456131 6.11E-05   GPC5_GPC3_GPC4 
KH.S655.3 -0.488513845 0.02399365    
KH.C3.897 -0.488564933 0.042921561    
KH.C5.367 -0.490636932 0.002252864    
KH.C5.13 -0.491171418 6.52E-07 EPI  
KH.L18.128 -0.494580701 1.78E-05   MDGA1 
KH.C6.133 -0.499597722 1.73E-06   ADK 
KH.C14.474 -0.500434366 0.001518033    
KH.C9.565 -0.504331249 0.012517204   ANXA7_ANXA4_ANXA1 
KH.S2051.1 -0.505917101 0.005174908   PXDN_PERT_PERE 
KH.C1.802 -0.508391999 0.000420294 EPI COCA1_COKA1_COEA1 
KH.C1.212 -0.513184036 5.19E-12 EPI D19L1_D19L2_D19L3 
KH.C2.229 -0.515497444 0.000224135    
KH.S164.12 -0.516076418 0.054465282   SOX14_SOX21_SOX2 
KH.S164.28 -0.517915996 0.001199879   FUT6_FUT5_FUT7 
KH.S544.3 -0.525546014 0.097684318   DMTA2_DMRTA_DMRT1 
KH.C5.384 -0.527954436 1.56E-07 PALPS TECTA_GP2 
KH.C7.261 -0.532422401 9.13E-08   S6A17_S6A15_S6A19 
KH.C4.425 -0.535471081 0.000547055   RHAG_RHCG_RHBG 
KH.C1.825 -0.538780153 0.097072021   RXFP1_RXFP2_FSHR 
KH.C11.518 -0.538861961 0.010071834   ABCG2_ABCG4_ABCG1 
KH.S908.2 -0.539145002 0.006103624 PALPS TECTA_CILP2_CILP1 
KH.C4.201 -0.542124694 0.00336702 PALPS  
KH.C6.219 -0.543370237 0.000253893   FLRT1_FLRT2_FLRT3 
KH.C1.1240 -0.543438392 1.28E-10 EPI KLH20_KLHL5_KLHL3 
KH.C8.863 -0.544148064 7.52E-06   TRIM2_TRIM3_LIN41 
KH.C8.182 -0.544587638 1.65E-12   B4GT1_B4GT2_B4GT4 
KH.C10.417 -0.545030729 7.67E-05    
KH.C5.16 -0.547916855 3.14E-16   CD109_PZP_A2MG 
KH.C3.245 -0.549007971 1.37E-06    
KH.C5.580 -0.550740743 5.00E-07   FUT8 
KH.L116.28 -0.551402075 1.07E-11 EPI UGPA 
KH.C11.663 -0.554255769 0.030240727   KREM1_KREM2 
KH.L37.72 -0.555104408 0.001623883 PALPS CPMD8_PZP_A2MG 
KH.C1.40 -0.555289044 5.02E-05 EPI  
KH.L149.2 -0.555524254 0.041264801    
KH.C9.602 -0.555941497 0.000126885   GCYB1_GCYB2_GCYA2 
KH.C8.115 -0.557033906 5.78E-09 EPI  
KH.C14.420 -0.557494946 0.016058339    
KH.C12.536 -0.558467691 0.003419312    
KH.S1524.1 -0.560116275 5.12E-07 EPI  
KH.C2.248 -0.560516619 3.32E-13 PALPS KLH26_KLH13_KLHL9_KLH31 
KH.C13.184 -0.562785302 0.019882465 PALPS B3GT1_B3GT2_B3GN5 
KH.C14.153 -0.565621959 2.09E-09   PIM3_PIM1_PIM2 
KH.C9.561 -0.565677467 1.98E-07   IKZF2_IKZF1_IKZF3_IKZF4 
KH.L153.79 -0.566040409 1.33E-05   PITX2_PITX3_PITX1 
KH.L170.29 -0.571227377 0.004045856    
KH.L18.100 -0.57306986 0.003341215 EPI  
KH.L18.117 -0.573673474 0.000645825   PPA6 
KH.C2.992 -0.574263533 0.029325638    
KH.L20.48 -0.576366431 0.015791882   SG196 
KH.L106.16 -0.582425452 0.011690309   NODAL_BMP10_GDF2 
KH.L171.4 -0.583170448 0.004389752   HMCN1_CORIN_PRS48 
KH.C11.158 -0.584928829 0.000180472   FUT8 
KH.C4.150 -0.58720533 0.001778642    
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KH.C11.489 -0.594252607 5.39E-11 PALPS BAI3_HMCN1_SEM5B 
KH.C6.115 -0.597144063 8.64E-08   MCFD2 
KH.C4.341 -0.600916622 0.000106638   FOXB1_FOXB2_FOXA2 
KH.C10.350 -0.602612776 0.003527257 PALPS UST_HS2ST 
KH.C9.579 -0.603787949 0.001823746   WSCD2_WSCD1 

KH.C10.147 -0.608801176 0.005539659   
S22A5_S22A4_S22A3_S22A7_S2
2A8_S22AO 

KH.C14.408 -0.6093453 2.78E-07 PALPS CDX2_CDX1_CDX4 
KH.C2.251 -0.609385861 9.35E-05 EPI  
KH.C9.49 -0.610579062 0.011485096   RGS4_RGS5_RGS1 
KH.C8.915 -0.610933209 5.45E-11    
KH.C3.149 -0.611452444 2.46E-05   PLS1_PLS3_PLS5 
KH.C1.1018 -0.613942834 0.066507538 EPI  
KH.C11.394 -0.615438942 0.013206224 EPI  
KH.C1.1100 -0.617827197 0.000229154   PCD18_PCD17_PCDGH 
KH.C1.591 -0.619547357 0.002463059   S6A14_SC6A5_SC6A9 
KH.C6.176 -0.621661154 0.012492498   NHRF3_NHRF4 
KH.C8.747 -0.622370948 0.087767455   FOXI3_FOXI2_FOXI1 
KH.C1.327 -0.623558817 1.07E-05    

KH.S779.1 -0.626377722 0.058333714   
ACTA_ACTC_ACTS_ACTG_ACT
B_ACTBL 

KH.C1.922 -0.626715269 0.003542117   BARH1_TLX1_BARH2 
KH.C7.123 -0.627191587 1.79E-06    
KH.C7.154 -0.630321931 2.43E-10 EPI UXS1 
KH.C7.136 -0.630739979 0.002209201    
KH.C7.211 -0.631555682 4.25E-24    
KH.C3.170 -0.641977265 3.29E-06 PALPS FOXF1_FOXF2_FOXL1 
KH.C9.40 -0.64259315 5.48E-13    
KH.S803.3 -0.642784707 2.21E-12 EPI CO7A1_FINC 
KH.L19.6 -0.645635509 4.04E-16   TSN33 
KH.C10.74 -0.647175525 0.021082165   AA1R_AA2AR_AA2BR 
KH.C10.407 -0.649286387 2.75E-06    
KH.L10.31 -0.657345202 1.57E-07 EPI  
KH.L152.12 -0.657403611 0.061738194   GAS2_GA2L3 
KH.L63.13 -0.657669572 3.03E-05 EPI MZB1 
KH.C12.650 -0.659265903 0.002436131 EPI  
KH.C7.720 -0.660199133 0.06749191   PXDN_PXDNL_ISLR 
KH.C8.489 -0.661344274 0.001937536 EPI  
KH.C2.867 -0.664574989 0.08025203    
KH.L116.32 -0.667070635 0.093826271   TSHR_RXFP1_LSHR 
KH.C1.764 -0.667332292 8.96E-05    
KH.S164.31 -0.668629432 0.068528016   FUT6_FUT5_FUT4 
KH.C5.330 -0.669071895 3.95E-05    
KH.C12.9 -0.672895277 8.92E-05   UN93A_UN93B 
KH.C3.718 -0.675335057 3.74E-05 PALPS  
KH.S417.3 -0.675703427 0.01144311   G3ST1_G3ST3 
KH.C14.414 -0.675738438 9.78E-11   PIM3_PIM1_PIM2 
KH.L18.33 -0.676808218 5.13E-05 PALPS ZN420_ZN135_ZN251 
KH.C9.445 -0.679571248 0.000407368 EPI ENDOU 
KH.C14.446 -0.679738901 7.67E-09    
KH.C14.271 -0.690126739 0.000169891    
KH.C1.188 -0.690187756 1.15E-10 EPI  
KH.L50.21 -0.691734169 0.000913543   GXLT2_GXLT1 
KH.C3.666 -0.691952058 0.001904106   PDE9A_PDE11_PDE4C 
KH.S164.10 -0.696777024 0.00019483    
KH.C2.411 -0.700215135 0.037296428 EPI  
KH.C3.411 -0.700732838 3.93E-05   LFTY2_LFTY1_BMP4 
KH.C7.281 -0.706238575 4.97E-22 PALPS SC6A5_SC6A7_SC6A9 
KH.L96.43 -0.707806762 0.015343623   TM11D_TMPS3_ACRO_TRYB2 
KH.C11.199 -0.708863035 1.14E-10   ODC_TXTP_UCP5 
KH.S761.3 -0.70995902 0.000826455   S38A4_S38A3_S38A2_S38A1 
KH.C2.649 -0.711646307 0.000110015 EPI  
KH.S870.2 -0.712225557 1.57E-09   GIN1_NYNRI_RTL1 
KH.C7.64 -0.713444844 1.42E-09   GCYB1_GCYB2_GCYA2_ANPRB 
KH.C1.870 -0.714207934 3.28E-15 PALPS S6A14_SC6A5_SC6A7 
KH.C1.495 -0.715283729 7.57E-05   PLMN_KLKB1_CTRL 
KH.C1.1093 -0.715992115 1.02E-14 EPI  
KH.C7.43 -0.716155324 6.02E-06   AP2E_AP2A_AP2B 
KH.C11.711 -0.716262358 6.39E-09 EPI  
KH.C3.231 -0.719991215 0.07584265 EPI  
KH.C3.503 -0.723774424 8.77E-15 EPI PLEC_DESP_EPIPL 
KH.L63.14 -0.724370002 0.002699947    
KH.C2.201 -0.72641504 0.039081504    
KH.C1.1252 -0.727350983 2.06E-05    
KH.S1721.1 -0.727401762 0.000459593   TTC22 
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KH.C2.20 -0.729675629 8.54E-16    
KH.C11.308 -0.731447938 0.015396008 PALPS  
KH.C9.3 -0.732921569 2.87E-15 EPI TECTA_UROM_GP2 
KH.L8.1 -0.733689176 1.15E-11 EPI ESRP1_ESRP2_HNRH2 
KH.L37.12 -0.735889892 5.83E-09 EPI  
KH.C2.655 -0.736088505 2.79E-09   TMTC3_TMTC4_TMTC1 
KH.C10.496 -0.739276608 2.36E-13   HMCN1_PRS33_PRS38 
KH.S1155.2 -0.744284692 3.44E-10    
KH.C1.1109 -0.749516501 0.05121983 EPI  
KH.C14.146 -0.750054662 0.00991513   GAPR1 
KH.C8.176 -0.753897482 3.29E-16 EPI  
KH.L116.41 -0.759218081 0.001523867    
KH.S2649.1 -0.764677671 0.090933668 PALPS ANPRC 
KH.L63.12 -0.76600456 1.18E-07    
KH.C8.918 -0.768816253 0.016320298    
KH.L5.10 -0.770261521 0.008991548   TM175 
KH.L147.25 -0.771789918 0.000539379 EPI CSMD1_SVEP1_CR1 
KH.C2.609 -0.774500564 8.22E-06    
KH.C10.367 -0.775115831 0.072083605   SIX3_SIX6_SIX1 
KH.C13.119 -0.775728992 9.48E-18 EPI CAH14_CAH9_CAH6 
KH.C7.210 -0.776303987 2.88E-13   NHRF3_PDZ1P_NHRF2 
KH.C12.390 -0.777376404 1.60E-12   MRF_MRFL 
KH.C14.154 -0.78211307 3.06E-17    
KH.C7.542 -0.782706885 0.000388766   RFNG_LFNG_MFNG 
KH.L106.9 -0.783107841 1.04E-07    
KH.C5.346 -0.786381905 5.88E-07   DDC_DCHS_GADL1 
KH.C5.27 -0.78979322 0.006174667   FUT6_FUT5_FUT3 
KH.L73.8 -0.792856625 0.001307005   S39AA_S39AC_S39A4 
KH.C11.722 -0.792886435 0.00421788    
KH.L59.3 -0.795517354 0.000166742 EPI GLIP1_GPRL1_PI16_CRIS2 
KH.C9.204 -0.798380896 4.76E-14 EPI GMPPB_GMPPA 
KH.C2.453 -0.803334716 4.33E-06 EPI KGP1_KGP2_PRKX 
KH.C5.519 -0.803382872 0.00037281   B4GT7 
KH.C14.56 -0.807799145 2.94E-23   BAI3_HMCN1_AGRB2 
KH.C12.408 -0.812250661 1.96E-08   MGT5A_MGT5B 
KH.L168.1 -0.815544976 0.000651942    
KH.C5.385 -0.816105338 3.82E-09 EPI  
KH.C5.52 -0.818584073 2.90E-16 EPI CAHM2_FA26E_FA26F 
KH.C6.12 -0.818781792 1.07E-18 EPI  
KH.C3.762 -0.821836992 0.000369847    
KH.C4.71 -0.824209409 6.08E-10   HS3S1_NDST2_NDST4 
KH.L36.8 -0.824593517 1.55E-26 EPI HMCN1_SEM5B_SEM5A 
KH.C1.201 -0.827059335 4.75E-05   MOT14_MOT9_MOT12 
KH.C3.781 -0.829467035 3.44E-14 EPI VIME_GFAP_NFM 
KH.C12.544 -0.832226267 0.00026288   B3GT1_B3GT5_B3GT2 
KH.L96.103 -0.834226991 1.90E-11    
KH.C14.535 -0.840046734 3.49E-13 EPI  
KH.C2.125 -0.843723632 5.10E-05   FGF9_FGF20_FGF16 
KH.C5.240 -0.850045072 6.57E-26 EPI LRP6_LRP4_LRP1 
KH.S2590.2 -0.850785814 0.051656139    
KH.C3.304 -0.850831047 2.00E-06   RGS4_RGS8_RGS5 
KH.L141.68 -0.853397281 0.01660026 EPI  
KH.C4.648 -0.855144174 2.29E-05   RHAG_RHCG_RHBG 
KH.C8.475 -0.856289793 2.62E-05 PALPS SO1B3_SO1C1_SO1B1 
KH.S1391.3 -0.859944701 0.057360956    
KH.L153.109 -0.863649061 0.021169852    
KH.L119.31 -0.864344819 0.036102158   PLEC_DESP_EPIPL 
KH.C2.380 -0.865298639 1.01E-11 EPI LARP6 
KH.C2.594 -0.867691372 0.03414779 EPI  
KH.S1248.1 -0.869441374 0.097684318    
KH.C3.305 -0.874020881 4.19E-19    
KH.C11.279 -0.874705052 0.046679653   CHSTB 
KH.C11.299 -0.874888568 1.37E-13   FUT8 
KH.C2.373 -0.880825112 1.56E-07 PALPS  
KH.C2.696 -0.881936729 0.071420742   CHSTB 
KH.L108.10 -0.882448959 4.14E-21   KLH13_KLHL9_KLH36 
KH.L97.7 -0.887397777 0.000402785   ACM3_ACM2_ACM5 
KH.S1957.1 -0.888692214 9.96E-06   GMPPB 
KH.C12.146 -0.889816967 0.000262934    
KH.C5.537 -0.891294252 0.00037281   CHST1_CHST3_CHST6 
KH.S389.10 -0.891422795 0.00023371 PALPS  
KH.L40.18 -0.898090553 4.88E-07 PALPS ZF69B_ZSA5D_ZN713 
KH.C13.146 -0.899790529 2.51E-10   HMCN1_SEM5B_ATS9 
KH.S423.1 -0.901607272 1.69E-09 PALPS ANPRA_ANPRB_ANPRC 
KH.S406.9 -0.906254465 2.70E-05   ARI3B_ARI3A_ARI3C 



 116 

KH.C9.656 -0.907167344 2.27E-06 EPI  
KH.C8.844 -0.908359388 8.54E-16    
KH.S1641.1 -0.91141116 9.31E-07 EPI  
KH.C2.694 -0.912037512 1.29E-14 EPI UROM_GP2 
KH.L168.6 -0.913987478 4.27E-10    
KH.C8.117 -0.91543746 3.30E-13    
KH.S390.3 -0.916230169 0.000351015 EPI KCD15_KCTD1 
KH.C9.543 -0.918556346 1.59E-24 EPI VIME_GFAP_PERI_DESM 
KH.L141.32 -0.923238066 0.008056902    
KH.L132.16 -0.924474245 1.29E-30 EPI MATN3_MATN2_MATN4 
KH.S1783.2 -0.924697613 1.74E-06    
KH.C10.127 -0.926034935 6.85E-10   HMCN1_TMPS6_FA9 
KH.C14.293 -0.927564796 7.51E-05 EPI COCA1_MATN2_MATN4 
KH.C2.637 -0.928906563 0.020777197 EPI B3GT1_B3GT5_B3GN5 
KH.L5.14 -0.934794527 4.04E-20   B4GT1_B4GT2_B4GT4 
KH.L45.4 -0.938407972 0.035033255    
KH.S345.1 -0.940010091 0.004666161 EPI  
KH.C11.454 -0.943314591 0.012061471 EPI  
KH.C6.198 -0.944213883 3.89E-05 EPI HMCN1_TSP1_AGRB2 
KH.C8.395 -0.944291741 7.06E-10    
KH.C1.93 -0.945113085 4.54E-17    
KH.C14.163 -0.947553396 1.57E-10 EPI  
KH.C7.164 -0.952706607 2.10E-27 EPI CSMD3_SVEP1_CR2_CSMD2 
KH.C2.244 -0.95542729 1.87E-13    
KH.C3.650 -0.960193457 0.005733223    
KH.C1.747 -0.964847788 5.42E-11 EPI S22A5_S22A4_S22AG 
KH.C2.802 -0.966344922 6.76E-06 EPI  
KH.L95.5 -0.972911321 0.033145792    
KH.L131.17 -0.978878552 5.67E-09 EPI  
KH.L4.50 -0.980978726 5.59E-05    
KH.C11.512 -0.988018342 4.99E-21 EPI LYAM3_SVEP1_LYAM2 
KH.C13.16 -0.995185693 2.06E-05 EPI HMCN1_PROP_AGRB2 
KH.C1.602 -0.998962685 0.000552731    
KH.C5.531 -1.017797975 4.20E-08   S35E3 
KH.C3.251 -1.018317159 7.66E-12 EPI  
KH.L171.19 -1.021430519 1.14E-09    
KH.C11.222 -1.027980545 0.002608196    
KH.C9.147 -1.029248179 1.13E-07 EPI  
KH.C14.337 -1.04355923 0.002132183    
KH.C5.235 -1.045498003 1.13E-24    
KH.L141.61 -1.051101214 6.34E-18 EPI  
KH.C4.247 -1.052942538 0.093826271 EPI  
KH.C2.377 -1.054419682 1.41E-19 EPI TMPS9_PRSS8_KLK5 
KH.C8.121 -1.054468437 1.28E-36 EPI HMCN1_SSPO_ATS9_SPON1 
KH.C13.90 -1.0566627 6.70E-06   ANPRA_ANPRB_GUC2D 
KH.C8.164 -1.059449258 0.024884063 EPI  
KH.C14.356 -1.059672791 0.000513573 EPI  
KH.C5.37 -1.060122521 2.20E-16    
KH.C3.611 -1.072027945 0.000122941    
KH.L132.4 -1.072153315 6.90E-51   MEGF6_FBN1_MATN2 
KH.L84.20 -1.075520834 0.000245899   S22A5_S22A4_S22A3 

KH.L116.100 -1.076382468 6.87E-15 EPI 
LGR5_LRIG3_LRIG2_TRIL_TLR9
_PGS2 

KH.L147.16 -1.076825735 3.75E-14    
KH.C11.293 -1.0774256 4.56E-47    
KH.C11.539 -1.080030985 0.001344597 EPI S20A1_S20A2 
KH.C1.1013 -1.080534236 4.04E-08    
KH.C10.506 -1.08201337 0.00062522 PALPS  
KH.L96.44 -1.082334974 3.37E-31 EPI  
KH.C3.654 -1.082412531 3.17E-06    
KH.C9.803 -1.083411271 0.00142898    
KH.C5.21 -1.08356047 6.07E-25    
KH.C14.54 -1.084554388 8.19E-08    
KH.L4.7 -1.088242231 0.000266939    
KH.C3.438 -1.093718726 5.43E-24 EPI LYAM3_CSMD3_LYAM2 
KH.C14.549 -1.098376858 0.087767455 EPI  
KH.C1.525 -1.107960142 1.34E-18 EPI  
KH.C11.184 -1.109519534 0.025094995 EPI GALE_TGDS 
KH.C2.919 -1.136206156 0.00240298   BTBDJ_BTBD3_BTBD6 
KH.S351.4 -1.138203909 9.69E-21   PLEC_DESP_EPIPL 
KH.C14.261 -1.139625138 6.52E-07    
KH.C7.521 -1.147136618 2.90E-09   PLMN_APOA_TPA 
KH.C1.757 -1.154483879 1.09E-14    
KH.C1.434 -1.159424424 4.31E-09   B3GT5_B3GT2_YI036 
KH.C2.54 -1.173472779 1.34E-08    
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KH.C7.58 -1.184104434 1.82E-60   TMPS9_TMPS5_BSSP4_PRSS8 
KH.C9.572 -1.190457348 0.000788785    
KH.C9.209 -1.197266478 1.28E-36   NR4A3_NR4A2_NR4A1 
KH.S511.1 -1.20168528 3.44E-08 EPI  
KH.C5.208 -1.212047231 7.51E-17 EPI  
KH.C12.186 -1.216495184 0.031436754    
KH.L96.108 -1.216895962 1.82E-14   YLAT2_BAT1_YLAT1 
KH.C10.215 -1.23124943 0.041335183    
KH.C10.144 -1.236149272 2.27E-08   CORIN_TMPS2_FA11 
KH.C10.67 -1.23965963 1.65E-20    
KH.L142.14 -1.254211888 8.48E-08   EMX1_EMX2_VAX1 
KH.L108.30 -1.269976832 0.000744094    
KH.C7.354 -1.302396604 1.97E-11 EPI  
KH.C8.603 -1.332934504 0.013182032    
KH.L170.71 -1.335403258 0.035296043   AQP8_AQP1 
KH.C8.510 -1.335657523 9.85E-60   MATN1_HMCN1_CO6A5_SSPO 
KH.C1.611 -1.341176401 0.005767041   FCL 
KH.C8.433 -1.342316136 3.50E-71   FAT1_SNED1_DLL1 
KH.C14.201 -1.348914774 0.072678808 EPI MDGA1_ENTK_MALR1 
KH.L164.4 -1.353457147 7.79E-07    
KH.C2.809 -1.358004767 0.059827682    
KH.C4.146 -1.380467186 0.019271062   CTRB2_CTRB1_CTRL 
KH.L92.8 -1.401335718 2.24E-07 EPI  
KH.C3.764 -1.406288115 5.38E-07    
KH.L22.52 -1.429271289 0.006202682 PALPS  
KH.C8.877 -1.47209271 0.048828337 EPI  
KH.C1.3 -2.548728424 0.018240226    
KH.L60.8 -3.982772136 0.019004446   

 


