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SS021 SS022 SS041f SS041 SS042f SS042 SS061f SS061 SS062f SS062
pdum_wnt1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
pdum_wnt2 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1
pdum_wnt4 0.0 0.0 0.0 0.0 0.1 0.1 1.3 1.3 0.7 0.8
pdum_wnt5a 0.3 0.0 0.1 0.1 0.2 0.2 1.0 0.9 1.0 0.7
pdum_wnt5b 0.0 0.1 0.1 0.1 0.0 0.0 0.1 0.2 0.1 0.1
pdum_wnt6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
pdum_wnt7 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1 0.3 0.4
pdum_wnt8 0.4 0.2 0.4 0.4 0.4 0.6 1.0 0.9 1.2 1.0
pdum_wnt9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
pdum_wnt10 0.2 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
pdum_wnt11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
pdum_wnt16 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0
pdum_wnta 0.1 0.1 0.9 0.9 0.9 0.7 7.8 8.4 5.9 5.5

SS081f SS081 SS082f SS082 SS101 SS102 SS121 SS122 SS141f SS141 SS142f SS142
pdum_wnt1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0
pdum_wnt2 0.2 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.0 0.1 0.0 0.1
pdum_wnt4 2.7 2.7 4.3 4.2 9.1 9.0 4.9 8.0 3.4 3.0 3.2 3.3
pdum_wnt5a 1.4 1.1 0.9 0.9 17.6 11.9 14.5 16.9 9.7 9.5 9.4 10.1
pdum_wnt5b 0.2 0.3 0.2 0.2 1.4 1.7 2.9 3.6 3.7 2.9 3.8 4.9
pdum_wnt6 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0
pdum_wnt7 0.2 0.3 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.1 0.0 0.0
pdum_wnt8 1.0 1.0 0.8 0.8 2.9 4.0 2.3 3.4 2.8 2.0 2.4 2.7
pdum_wnt9 0.1 0.0 0.0 0.0 0.3 0.1 0.1 0.2 0.0 0.0 0.0 0.2
pdum_wnt10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.1
pdum_wnt11 0.1 0.1 0.2 0.0 0.2 0.1 0.5 1.2 2.3 2.7 1.7 2.6
pdum_wnt16 0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.2 0.1 0.3
pdum_wnta 8.5 8.6 17.2 16.5 7.2 5.6 4.6 6.4 7.8 7.0 6.3 7.0

10hpf 12hpf 14hpf

2hpf 4hpf 6hpf

8hpf

SUPPLEMENTARY TABLE 1

QUANTITATIVE RNA-SEQ DATA FOR EACH OF THE 12 WNT GENES DURING EARLY DEVELOPMENT (2HPF TO 14HPF)

Biological replicates for 2hpf, 4hpf, 6hpf, 8hpf, 10hpf, 12hpf and 14hpf, and technical replicates for 4hpf, 6hpf, 8hpf, and 14hpf are shown (in FPKM).
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Supplementary Fig. 1. Spatial gene expression 
of wnt8 during early development. WMISH 
of wnt8 on (A) 8hpf, (B) 10hpf, and (C) 12hpf 
embryos. There is no expression of wnt8 at 8 
and 10hpf. There is weak expression of wnt8 
at 12hpf, but the levels of expression are just 
above background. Animal pole views are shown.

Supplementary Fig. 2. The wnt gene complement in early trochophore larvae. WMISH of all 12 wnt ligands at 24hpf. Ventral, anterior and posterior 
views are shown. In the ventral views, anterior is up. In both the anterior and posterior views, dorsal is up.

Supplementary Fig. 3. The wnt gene complement in late trochophore larvae. WMISH of all 12 wnt ligands at 48hpf. Ventral, dorsal, anterior and 
posterior views are shown. Anterior is up in the ventral and dorsal views, dorsal is down in anterior views, and dorsal is up in posterior views.
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Supplementary Data 
>pdum_wnt1 
ATGGCTCCTCTGCGCCTGAAAATGATATTTGCTATTTTCATATTCTTACAAATTTTGGATTTTACCCTACCAAGGAAGAAGAACAA
GATCAGAAATGTCAGATGGTGGAACTTGGCCTACTCCATCAGCCTGAGGGATAACATGTTGAACGAAGTCGCCCCAATTTACATCA
ACCCTTCGTTACAACCTCTAACCAGAAAACAGAGGAGGGTAGTTACCCGGAATCCTGGAACAATAGTCGCGGTTGCCAAAGGGGCG
AGAGTCGCCATCCACGAATGTCAATTCCAGTTCCGGAATAGGAGATGGAATTGCCCAACCACTGAGGATGGTAGAGGAGGCTCAAT
TTTTGGAGATATTTTCAAAGCAGCAGGCACGAGGGAGACGGCATTCATCTACGCCGTAACCGCCGCGGGGGTCACACATTCTGTCG
CAAGGGCCTGTAGCGAGGGCAGCATCTTCACATGCAGCTGCGGAAGAAGAAGAAGAATAGATGTGACGTCATCACTACCTACGTCA
GCAGCTAGCATACCCCCTGCTGCCACCTGGGAGTGGGGAGGTTGCAGTGATAATATCGAATTCGGTCAACGCTTCTCGCGAGAGTT
CGTCGATTTGGTCGAAAAAGGGCGAGATTTGAGATACATGATGAACCTGCACAATAACCAAGCAGGAAGAATACACGTGGTATCAG
AACAACACCAAGAATGCAAGTGCCATGGGATGTCTGGCAGTTGCACTGTAAAAACTTGTTGGATGAGACTAGCTCCGTTTCGTCAG
ACGGGAGCTCGTCTGAAAGACCGATTCGATGGCGCTCCAAGAGTTTATCAAGGTAATTCGGGAAACAGCCGGAATCGCAATCGGCT
GCAGAAGTTCAACTTACTTCCGGTGAATCCCAACCACAAATCTCCGGGGCCCCAAGATTTGGTTTACTTTGAAGAATCGCCGACGT
TTTGCGATGAAAACAGAACACTCGGCCTTCAAGGGACCACTGGTCGGCAATGTAATGTTTCGTCAATTGGGGTGGATGGTTGTGAC
TTGATGTGTTGTGGGAGAGGYTGGGTCGAAGAGACGTATTTGTCAAAGGAGAGATGTAACTGCACGTTCCACTGGTGTGGTCAGGT
CACATGTCATATTTGCAATCGCACCAGGGTGCGCCACCTGTGCTTATGATGAAGTTGACTGCTACTCCCCCTATTGCAACTGCAGC
GAACTTATGTTTCATACAGCCTGCAATTGCACTTTCCACTGATGTTGTAAAATCATTTGTAATACCTGCAATAGCACCAGGGTGCG
CCACTTGTGCTATGATGTCGGTGACCCCTATTTCCCCTATTGCAATAGACTAATAGCTCATTTGTGATCCTGACATGGCTGGCAGT
TACATTTGAATGGTGTTTGGAATAAGGCTACATATAATTGCAATCACAAACTTCAGGAGCATATTCAAGAAATTTGAGGACACACA
TGTGCTTGTCA 
 
>pdum_wnt2 
AGCAGGCCCGCCCCGGCATGAATAGTCGGCCCCCCGCCCTGAACAGGCATCTTCTCCTGATTGCCGCAATTTTGGCAGCCCTTCCC
TGCGTCCAGTCTACTTGGTGGTCCATGAGCCAGATCCCCATGCAAGCCTTATCCATGGTGGGCACGGGGGTAATATGTGATAACAT
CCCCGGGCTGATTGCYCGCCAGAGAAAGCTGTGCCGCTCCCACCCCGATGTCATGGTCAGCGTCGTGAAGGGGGCSAAGATAGGGG
TCAAGGAATGCCAGGCCCAGTTCAGCCAGTACAGGTGGAACTGCTCAACTTCAGACAGGGATTCTTCAGTCTTCGGAAAAGTCATG
TTRAAAGGAAGCAGAGAGGCGGCATTCGTCTATGCCATTTCCTCATCCGGAGTGGTCAACGCAGTGACGAGGGCCTGTTCCAAAGG
AGAACTAAGACGATGTGCATGTGACCCCACGAAGAAAGGACAGTCACGTGACCACAAGGGCATCTTCGACTGGGGAGGCTGCAGTG
ACAACGTTCGTTATGGTGCCAAATTTTCCCGCCTTTTCATAGACGCCCGGGAGAAGAGAGTGAGAGACGCGAGAGCCTTGATGAAC
CTGCACAACAACAGGGCTGGAAGAAGGGCAGTGAAGAAGTTCATGAAGCTGCAGTGCAAATGCCATGGGGTATCAGGATCCTGCAC
AATCAGAACTTGCTGGCTGGCCATGCAGGACTTCCGCAGGGTGGGCGCCTTCCTCAAGAGCAAATACAATGGAGCAGTTCAGGTGA
TGATGAACCAGGAGGGCAATGCCCTAATGGTTGCCAACACCCACCACAAGAGGGCCACAAGGTCGGACCTTGTCTACTTGGAAGAT
TCGCCTGATTACTGCCTGCAAGACACTGGAATAGGTTCCTTGGGCACGGCAGGACGAGAGTGCAATAAGACGTCACTCGGTCCGGA
GGGATGCGACATCATGTGTTGTGGAAGAGGGTACGACGTACGAACTGAACAACGCACAGAAAAGTGTGAATGTAAATTCCACTGGT
GCTGCTATGTGCAATGCAAGGAGTGTACTAAACTGGTGGATGTCCACACTTGCAAAGGGCCCAACCCAACACCCTCTCCCAATATC
AGGAGAAATCGCTACAGACGTCGAGGAAAGACAGCCAATACGCACCACTCCTCTAATAACGTCATACGCAACATTCCATAAACCAT
TCCATAAGGATATTCCAAATGTCATGTGATAGCGCATACAGTGGCTCCACCTAATGCTAACTTTGGAAGAATACTGATCTGTTACC
GTGCGGTTTCTACAGGTATAAGAGATGAAGACTCTGTGGATCTTTATGTAATCCCATTCGAAACCTATGTAGGCCT 
 
>pdum_wnt4 
ATTTACCCCCTTGGAGGAAAGTCGGATTTACCCTCAACAGAAATTGCCAACATTTTAGACATTTTACAATGACGAAAATTTGTGCT
GCAGTGTTGATCTTCTTCACATTGGAATTACTGTGGAACCAAGCTTCAGGAATTAAGTGGCTCGCCCTCGCGAGGATGTCTTCAGT
AGCTACGATAAAGGAAGACAAAGAATGTAATGTCTTAGACGGACTCGTTAAAAAGCAAAAAAAGATTTGCAAAAAGCACGTGGAGA
TGATGGGAGCAGTGCGAAAAGGAGCCATCGAAGCAATTCACGAATGTCAGTTTCAGTTCCGAAATCGAAGATGGAACTGCTCCACC
GTCGATGCTTCGACGATATTCGGCAATGTGTTAGATCAAGGTTCAAGGGAAGCATCATTCGTCCACGCAATATCTTCCGCTGGAGT
AGCGCATGCCGTAACACGAGCGTGTAGCTCGGGCACAATGTCGGAATGCGGCTGTGACCGTACGGTCCGAGGACGCTCGCCAGCCG
GATTCGAATGGGCTGGGTGTTCGGATAACATAGCGTTTGGAACAGCATTTAGCAGAACATTCGTAGATGCTCGTGAAAGAGTTCGC
AAAGACAGAGAAGGAAGTAGCAGTCGCGTCTTGATGAATTTACACAATAATGAAGCCGGCAGAAAGATTATTGAAGAGAATATGCT
GACGCAATGCAAATGCCACGGAGTTTCAGGATCATGCGAATTGAAAACGTGTTGGAGAGCCATGCCTTCATTTAGGAAAATCGGTT
ACATGCTGAAAGAAAAGTTTGACGGAGCTTGCGAAGTACAACAGAAGAAAGCTGGATCAAGAAGTGTGCTTGTTCCAAGGAGTACG
CAATATAAACCTCACAGTTCGACAGATCTAGTGTACCTCGTAGCTTCTCCTGATTTCTGCGAAAGAGACCCCAAAACTGGAGCTCT
CGGCACACATGGGAGACGGTGTAACAAAACGTCGAAAGCAATCGATGGATGTGAATTGATGTGCTGCGGTCGAGGTTACGTCACGA
AAAAAAGAGTAATAATCGAACGGTGTCATTGTAAATTTCACTGGTGTTGCTACGTAAAGTGTCAAAACTGCAAACGAGAAATAGAA
GAACACACATGCTTGTGATCGAACAGAAACAACCATCAACCAAAAGACTGAGATCATAAAGAAAAGACTGGAATTCTATTTAAACA
GTGACTGACTCTCCTTAAAAATTGATGACTACGGGAAATTTGGACATTTAAGAATTTCCATGAATTCACTTTACAATTTACTAAAA
ATGCAAAGACTGACTTATTGTGGAGCGGATGTTTTATGTACCAAATGTTGCTGTCAATACTTATATTGCAATTATGGCATTATTGT
AGCTGTCCTTGTCAAAAATACATGATAGCCAATTTGAACTATTACAAATTTTGTACTGTATAAAGAATTATTAATACCGCATACTT
ACAAATCAAAGCGCAAAATAATATACTCCATGACCAAAAATGTTGCCTAATTTATTGTACAAAAATGAAGAAACTAAATGATTGAA
TATAAAGATTAAAAAGTAGGGAAACTTTTTTTGTGCATAATTGCTTTACATGTTGTATTGATTAGAATTGACATATTTGTTGGCTG
TAGAGGTGCTACTAATATTATTATTTTAGCCGGCGATGTGTCCATTTTTTCAACCTGGGTCAAGTGACTTACGCTTCCCCTACTTT
TAATTTTTCCAAAGCGACTTTTTACAGATTATGCTGTCTCGTTAAATTATGCAATGTTGTTGTTATACGATAATTAAAATGAATTA
TGTTGATTTTTAATTATTATTCTGTATATAGAGCTATGTAAATAGAATACAAAGTTACAGTATTTTCAGGTATATTTGTGATACAT
AGTCCTTGCCTGGTATTAAAGCTGCAGGGCTATAGCTGTATGATTATTATAATGTATACTTTTAGTTATATGCAATGTTAAAATAG
TGAATAAATAAGACTTGTTGGTAGAGCTTGTATCTTGCCATGTATATATGGTCTAAAAATAGCTTTTAAATTTTTAAGAAATAAGA
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AATAGTTGGGTTTTTTTTTAAATTTCTATACATTTTTTAAATAATCATATTATTATTGCCTATCAAGTTACAATTATGTCCGGTCA
CTTTTATTATAACTTTATTTTGTTATCAGATAATGTCAATTAATGATTAAAACATGTTGAATTATTTCTAGAATATATTAAATGTG
ACTCTTTAACATGAAACCACCATAACTAGTCGATTTTTATAACAAATTTATAAAAGTGACAATTACGCCATTATACCTCTAACTTG
TGAAAATTAGATTGTATAGTTTTTATACAAACTAACAATGTATAGTGAATTATAGAAAAATAATTATGCAATTTTCCATACAACAT
GTGAATAACGAACAAGTATTATAATTGATGTTTTAGATTGCTCTATATGTATAGTAATGATGGTATACATTGATACATTGTATACT
GAAGTCCTG 
 
>pdum_wnt5a 
AACAACACAGGGGAGTGTACCCACCAAGCTTTTCACTGGATACCTAGGGCTGCCAATAGCTTACAACGATGTGATTATCTCAATTA
AACATGTGGATTTTACCTTCGACTTTTTGATTTCACAGGACACTTTGGAATACGAGAGGCAAGAGGGAAGATGTCCGTCCCGTGGC
TCAGAGGGTTCTTCTTGTGGCTCCTGGCAGCCCCCCATGCTGTCCTGGCCCTTGACATGTGGTGGAACCTGGGCCTGCAGGGTTAT
GAAGTTTGGAGGAATCCCCAGCTTTACATCATAGGAACACAACCAATCTGCACACAAGTCGAAGGACTGAGCCCTGCCCAGATCAA
AATTTGCCAGCACTACCAAGACCACATGCCCAGTGTATCGAGGGGGGCCCAGATGGGCATCAGAGAATGTCAATGGCAGTTCAGGC
ACCGACGGTGGAACTGCTCCACAGTAGACGACTCCTCTGTATTTGGACCTGTACTAGAAATACCAAGCAGAGAAGCAGCCTTCATC
AACGCCATCTCAGCGGCGGGGGTCGTGCACACAGTGGCCCGGTCTTGCAGAGATGGCGAGTTGTCAACGTGCGGCTGTTCGCGGCG
GCCAAGGCCAAAGGGCCTCCATCGGGACTGGATCTGGGGAGGCTGTGGCGATAATTCAGAATACGGTTATAGATTCGCCGAAGGTT
TCATCGACGCCAGGGAACGCGAAAAGAATCACCCACGACACTCGAATGGGTTAGCGAGGACGCTCATGAACGTGCATAACAACGAA
GCAGGAAGAAGGGCGGTGTTCATGCATTCGAAGGTGGCCTGCAAGTGTCATGGCGTCTCCGGCTCCTGCAGCCTCAAGACGTGTTG
GAACCAACTTCCTTCCTTCCGCGAAGTAGGCGACCGACTCAAGGACAAGTACGACGGAGCAACCGAAGTCAAGTTCAACCGAGCAG
GAACGCGGTTGGTCCAAGCGGACAAAAAATACAACCGGCCAACCAAGGAGGATCTGCTCTACCTTTCGCTGTCCCCTGACTACTGC
CTGGCCAATGATAAGACTGGCTCCATGGGCACAACGGGGCGCTTCTGCAACAAGACGTCCCCCGGCATGGACGGATGCACACTCAT
GTGTTGTGGCCGGGGATACAACACTTACAGAACTGTGGTGCAGGAGAGGTGCCAGTGCAAGTTCCACTGGTGTTGTTATGTCAAAT
GTAAGACTTGCAAACGGGAGGTGGATGTCCACACGTGTAAATAATCATAATCAATAGATCTATAAAAGAGAAATATACAAAACCAA
ACGTAACAGTGCACTGACATGGTCCAGCAGACGACATGATGACGTCACGCCATGCAGGTGCTGCCCCCTAGTGCGCATGCGTAGTG
CACAGTTTCTGGAGTAACAAAAGGAGGAAACAGAACAATGGTTACAAACAGGAACCTCACGGTGCTAAAATACCCAAATGGAATCT
CAAATGAACACAGTGGCATTTACGGACAGACAGCTACATAGACAGACAGCTGCATAGACAGACTGCTCGTAGACAAGACAGCAAAG
GGAGTCTTCCATGTGCTGTGTGTCAATGGAGACTTGAACGCTGAGCTGAAAACAGTGAACTCACGAGGCCCTCTCCATGCAGTGGC
TGGCTGCACAGTGAAACTGCACAATATTTCTAAAGACTGAAGTTATAAAAAATCCATAACATTTTGGAATATTGTGCAGCAGACGG
ACGCAGGCTTACAGTCACGCTATTCGATGGCTGGCCATGTTTCTTGGCAAAATATCGGACATGTTTTATTGCTAATAATTTGAATC
ATAATTTCATGTCACATTTTCAGACCTCACTCTAGATAGTGAACGGGTTATATTGTTATATTGTAAAATTTGATAGAATTGACAAA
TATGGTAGTGTGCCAGATTTGTAATGTGCTGACCTGATAAATAAACTACTATAATATTATCATAAAGGCCATACATAAGTAATAAC
TAAATAAGTGGGAATATGTTTGTGATATTTCATAAATGCATCTCATAGGAAATAATGTTGAATCATGAAACGTTTTGGCACGTATT
TGAGAAAATGGTAAAAGCAATCATTGGCCATAAGTTCCATTATGCATATTTTTGAAATAGTCCTTATGCAGAAATATATAATGCAG
TTTTATGCACAGAGAATTATTTGTATAAGGCACAGTCAAAAGTTGTCGCAGATCCATGTAATTATCAGATGTTGTCCATTTTGTTT
CTTGTGAATAATATACACTGGCGTCGGGTATACGCCTTGGCTTCTTTTATTATTGTTATTGCATTGTAAATATATATTAAAGGTAG
ATAATTTTCTAATGTAAGTTATATTTATTGTAGAAAGTTGTAGCTTAATACAGCTCTTGAATAGATTGGTGTCTATTACATAATTA
TATGTCTTTTAACAAGTCTGTTTTGTACATAGAATGTGGCAGTCTCGCAGCAAATAAAAGTGCTCCATATCTGACACTTTCCTACA
GCCCACTTACTGTCGTGTGAATAGAAATTAGCTGTACAAATAGTTTGTAAATATCCTAGGGTAAACAGCCCTGTAGATATTTTCTG
TAGCCTAAATTAAAAAAAGGATAGAATGTCTAAGACATAATCAATCTTGCACAAATTCCACTTTCATAATGAATTTTATGCTGTGG
ATTTTTTGCCTGTAATTGAAAAGTTTTTTATTTTTTACCAACTGGAAAATACCAAATATTTGTTCCAAATACAGACCAATATCTAC
TTAACTCTTATTTGGCTTCTATTCGCCTGAAGTTTGTTATACATGAGTCTGAATCTTCAGAAAAATGCATAATATTTTGTTTGTAC
AATATGTAAAGGCTACATAATAAATATCGTTAGAAAAAAACTAAAAAAAAAAAAAAA 
 
>pdum_wnt5b 
AACAACACAGGGGAGTGTACCCACCAAGCTTTTCACTGGATACCTAGGGCTGCCAATAGCTTACAACGATGTGATTATCTCAATTA
AACATGTGGATTTTACCTTCGACTTTTTGATTTCACAGGACACTTTGGAATACGAGAGGCAAGAGGGAAGATGTCCGTCCCGTGGC
TCAGAGGGTTCTTCTTGTGGCTCCTGGCAGCCCCCCATGCTGTCCTGGCCCTTGACATGTGGTGGAACCTGGGCCTGCAGGGTTAT
GAAGTTTGGAGGAATCCCCAGCTTTACATCATAGGAACACAACCAATCTGCACACAAGTCGAAGGACTGAGCCCTGCCCAGATCAA
AATTTGCCAGCACTACCAAGACCACATGCCCAGTGTATCGAGGGGGGCCCAGATGGGCATCAGAGAATGTCAATGGCAGTTCAGGC
ACCGACGGTGGAACTGCTCCACAGTAGACGACTCCTCTGTATTTGGACCTGTACTAGAAATACCAAGCAGAGAAGCAGCCTTCATC
AACGCCATCTCAGCGGCGGGGGTCGTGCACACAGTGGCCCGGTCTTGCAGAGATGGCGAGTTGTCAACGTGCGGCTGTTCGCGGCG
GCCAAGGCCAAAGGGCCTCCATCGGGACTGGATCTGGGGAGGCTGTGGCGATAATTCAGAATACGGTTATAGATTCGCCGAAGGTT
TCATCGACGCCAGGGAACGCGAAAAGAATCACCCACGACACTCGAATGGGTTAGCGAGGACGCTCATGAACGTGCATAACAACGAA
GCAGGAAGAAGGGCGGTGTTCATGCATTCGAAGGTGGCCTGCAAGTGTCATGGCGTCTCCGGCTCCTGCAGCCTCAAGACGTGTTG
GAACCAACTTCCTTCCTTCCGCGAAGTAGGCGACCGACTCAAGGACAAGTACGACGGAGCAACCGAAGTCAAGTTCAACCGAGCAG
GAACGCGGTTGGTCCAAGCGGACAAAAAATACAACCGGCCAACCAAGGAGGATCTGCTCTACCTTTCGCTGTCCCCTGACTACTGC
CTGGCCAATGATAAGACTGGCTCCATGGGCACAACGGGGCGCTTCTGCAACAAGACGTCCCCCGGCATGGACGGATGCACACTCAT
GTGTTGTGGCCGGGGATACAACACTTACAGAACTGTGGTGCAGGAGAGGTGCCAGTGCAAGTTCCACTGGTGTTGTTACGTCAAAT
GTAAGACTTGCCAACGGGAGGTGGATGTCCACACGTGTAAATAATCATAATCAATAGATCTATAAAAGAGAAATATACAAAACCCA
ACCGTAACAGTGCACTGACATGGTCCGGAAATAATGTTGAATCAGAAAAGGTTTTGGCACGTATTTGAGAAAACGGTAAAAGCAAT
CATTGGCCATAAGTTGCATTATGCATATTATTGAAATAGTCCTTATGCAGAAATATATATTGCAGTTTTATGCACAGAGAATTATT
TGTATAAGGCACAGTCAAAAGTTGTCGCAGATCCATGTAATTATCAGATGTTGTCCATTTTGTTTCTTGTGAATAATATACACTGG
CGTCGGGTATACGCCTTGGCTTCTTTTATTATTGTTATTGCATTGTAAATATATATTAAAGGTAGATAATTTTCTAATGTAAGTTA
TATTTATTGTAGAAAGAAAGTTGTAGCTCAGTACAGCTCTTGAATAGATTGGTGTCTATTACATAATTACATGTCTTTTAACAAGT
CTGTTTTGTACATAGAATGTGGCAGTCTCGCAGCGAATAAAAGTGCTCCATATCTGACACTTTCCTACAGCCCACTTACTGTCGTG



TGAATAGAAATTAGCTGTACAAATAGTTTGTAAATATCCTAGGGTAAACAGCCCTGTAGATATTTTCTGTAGCCTAAATTAAAAAA
AGGATAGAATGTTTAAGACATAATCAATCTTGCACAAATTCCACTTTCATAATGAATTTTATGCTGTGGATTTTTTGCCTGTAATT
GAAAAGTTTTTTATTTTTTACCAACTGGAAAATACCAAATATTTGTTCCAAATACAGACCAATATCTACTTAACTCTTATTTGGCT
TCTATTCGCCTGAAGTTTGTTATACATGAGTCTGAATCTTCAGAAAAATGCATAATATTTTGTTTGTACAATATGTAAAGGCTACA
TAATAAATATCGTTAGAAAAAAACTAAAAAAAAAAAAAAA 
 
>pdum_wnt6 
ACTTAGACCTGGACAATGATGCTGCCACCACATAGAACCAAGAGATGAGAAAAGAATCGGTAACAAGCATCATTTTCTGCTCGCTA
CTCCTCTCTTGTCCGCTTCGCATCATTGGATTTTGGTGGGCACTCGGCAGTCCGCTGGCAATGGACCCCAATAATATATGTCGCAA
ATCGCGTCGTTTCAACAATCCACGTCATCGACAAATCTGTCGTTATGAACCAGACGTCATCAGACAAGCAGTGAATGGTGTCAGAA
TGGCACTGGATGAATGTCAGGTGCAGTTCAGAGACAGGCGATGGAACTGCTCCTTGGTTCCAAAATCATTCAACAGAATTCTCAGA
AAAGATACTCGAGAGACTGCGTTCGTTTACGCTTTGACCGCAGCCGGCGTTCTGTACTCAATAACACATGCGTGTTCCACAGGGCA
ATCCATGCAATGTTCTTGCGATGCTTCTGTTCGGGACAGAAGAAATGATGGTTCGTTCGAATGGGGAGGATGCAGCGACAACGTCA
GATTTGGATATCAAAAAACACGGGATCTACTTGACGTTGTCAGAAAACGTCGCAAGAATAAAAAGGGCAGGAGAAAACGAAATGAC
ATTACAACTTTAGTTAGAATGCACAACAATAAAGCCGGAAGACTGGCTGTACGAAATCACGTACGAAAAGTATGTAAATGCCATGG
GCTGTCTGGTTCCTGCACTCTTGAAACGTGTTGGTTAAAAATGCCAAGAATACACAGCATCGGGCGCCATTTGAAGCAAAAATTCG
ACGGGGCGACAATGATGTTCGGCTCTAACGACGGCAAGTCCCTGATCCCCTCAGGAACGTCAACGCCACCTGATGGGGAAGATTTA
GTCTATACGACACAGTCGCCAGATTTTTGCAGAGTCGACAAAAAGCAAGGGTCGCTAGGGACGCACGGCCGGCGATGCAACCCAAA
ATCTAAAGCTCTGGATGGTTGCGAGTTGATGTGCTGCGGTCGAGGTTACATAAAATCACTTCGCAAATCTCTGCAGAACTGCCAAT
GTCGTCTTGTGTGGTGTTGTCAGGTTATATGCAAAACTTGTACCAAGGTAGAGACAATTTACAATTGCCGGTGATAAGCAAAATTG
AAAACTGTCACATTTATCTGTTCGATATGAAAATCTTTTCATTGGCATTGACCTATAATTACAATTATGTTATGAGACTGTTACTT
AGTGTTACTAACTTGTATATAAAGGACAATGAAACCTTGGTATCATAGAGAACATCAGTAAAAGTTGTTTTTTTTCATTATGACGT
TATGGGAACTTTAGTAAAACGTAATTTCATACTGTTCATCCATGAGGGATATAGTGCACTTATTAGAAAATATGTCAATCACTTTG
CAAGTCTTTGCAAAATTTTCAATGCCGTTTAGAATGGTGTTGTTGTGAGGTCATATACNAAACGTGTACCACAGTAGAGACAATTT
ACAATTGCCGGTG 
 
>pdum_wnt7 
GTCTCTATGAAGTTCCTATGAAGTGTCTTAGAAGTCTCTATGAAGTCTCGAGACACGTGTGAAGAGAGTGGAATTACTAGGACAAT
CCAAAAGCTCCAATGACGTGATGAGAGGGCTGCACTATGACCAAGAGTGGTCCCAAGCACTCTGCTGATATTATGGTGGAATTAAA
TCCTGTCATATTATGCTCCTGCTTCGGGGACTCGGCCACCGTTCACCTACGGCCTCGGGGATTTTGTTGGTCCTAGTGGCTCTCTT
TTGCTGCTGGGCAGTCGATGCCTCCTTCTTCCTTGGAGATTTGGGAGCACTGTCGTCGGTAGTGGCGCTGGGGGCCAACTTGATCT
GCAACAAAGTGCCCGGACTGACTCCCCGCCAGAGGACAATTTGCCGGAGCAGACCAGACGCCATCGCCGCAGTGGGACAGGGGGCG
TCCTTGGCCTCCTCCGAGTGCTTATTCCAGTTCCGGAAGCATCGCTGGAACTGCTCCTTCCCCCCTGGAACTGAACCCATCTTTGG
CCCGGTTCAACTTGCCGGCACCAAAGAGGCAGCATTCATGTACGCCATCCGGGCAGCAGGGGTGGCTTTTGCCATAACGCAGTCCT
GTAGTAGTGGAAATCTTACCAGTTGTGGATGTGATAAGTTACGACACCAAGCGGGAGGAGGACGACGACCGAGCCAGCAAGATTTT
AACTGGGGCGGATGCTCCGTCGACGTAAGATATGGACTCAAGTTCTCGCGAGTCTTCATCGATGCTCGGGAAGTAGATGAGGATTC
ACGGTCCCTGATGAATTTACACAACAACAGGGCTGGCAGAAAGGCACTGAAAGACTTGATGGCCAGGGACTGCAAATGTCATGGAG
TTTCTGGATCGTGTACTTTGAGGACTTGTTGGCGGACACTTCCTTCTTTCCGATCAATCGGAGCTTCATTAATGCGCAGGTATAAC
AGAGCACGGCAAGTCATGCCCATAAAAGGCCGGCGAGCAAGGACTCCCATATTTCTTAAGCTCAAAAAAGCCCGTCGGCCTAACAA
GAAACCCCGGCGGGCAGACTTGGTGTACCTCAGACACTCGCCGAATTATTGTGAAAACGATCCTCTGACGGGATCATTAGGCACTA
GGGGGCGCCAGTGCAACAGAACGAGTACGGGCACAGACGGATGCGGGATGCTGTGCTGCGGAAGAGGCTACAACACGCATCAGTTC
ATGAGGACTTGGAAGTGCAATTGCAAGTTCCACTGGTGCTGCAAAGTGACTTGCCAAAACTGCAGCGAACGCTCCCAAATATTCAC
TTGTAAATAAYGTGAAAAGGAAATGGCAGCCATCTTATAAAATAGCCGAGTGTTACCAAGAACCAGCTGCCTTTGTTTTAAAATGG
CGGATGACATTGGAATATGGTGGCCATCATGGATTAAGGCTGCAGTATTTGAAAATGGTAGCTATGGTGAGCAGCCATCTTGCAAA
AATGGTGGACTGGATGTGATGTCAAAACAAAACAAAGGACTATATTTTGTAAATATGTTACATTACCCACAAGTTGCCTTTGACTC
AACAGCTGAACTTATAAATAATATATTTTTGAATGTACAAAGGCTACTTTTGATGCAACATGCTATTATTTATTATTGTCAAAAAT
AAGCTGAGCATCTATGCAATTATTTTTCAGCATTATATTAGCTTATATTTATATAACCAAGGGTGCCATAAAGTATTTGTATAGRG
GCACAGATGTACAAATGAATATGAGGCCTGACATAGTKGATTTTTAGATTCTCGGATCGMCGCTCCCACCAGATATTCTGATTTCA
CAACCAATTGAGCTTACCCAAACTTTTTATTTAATTGCCATTACAAAAAATAGATAAGCTTTTTTGGTTTTTGGTTCTGCCGACCG
ACCCTCTAAAAGGTGCCYTGAAAAGATCCAGGAAGCTAAAGATTAATTGGCCTGGCCTAAGYGCTTGTTAGATTTCTTCTAAATTA
AATTGGAAGGTTGATCTTCCCATGCAAAAACTATTAGCTTTAAGGTGCTTAGTTTAATTCCACTTTCACTTGTTACTGTCCAGTGT
TTTAAGATGTACTCAATTGCATAAATGTATGGAGCCTATATCTATTATGTATAATTAACATATGGCTAATGAGTGCTACTATTGAG
GTGGCCATGAGTTAATATTCTGGGATAAATCATATTTCAGGGAATTTGTAAAGATGTAGATTTCTCTGAAGTGTATCATTATATTT
ATGTACCTCTGTCCATTTGTAGCATAATATTAACTCCCTTTCATGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
 
>pdum_wnt8 
GTTATCAGGTACTTGTTACAACTTTGCCAAAGTGGAAGGTGTCATGACAAGTTTGTCAAACATGAATAAACTCCATTGTATTGTAC
TGCACAGGGGGAAAAGAGGACACTATTGTCAGTATATTCAAAACGCAGGAAGACATTTTTTGTTGTTTTTAGTGAAATTCAATATG
CAGTCACTTTTAGTAAAATGTGGATTTTGCAACCTGAAGATTCTGATTCCAAACGACTGGCCCATGAACAACTTTCTCATGAGTGG
ACCCAAGGCTTACATGTCATTCGCAGAGAGCGTGGCTGCAGGGGTCGAGAGAGGCATCACCCAGTGCCAGCAACAGTTCAAGTGGG
ACCGATGGAACTGCCCCAGGGAAGGGGTCAATGTGTTCAAGCCTAAGAACTACGTCTCAGTTACTCGAGAGGTGGCATTTGTGCAT
GCCATAACTGCTGCTGGCGTCACCTACACTCTGACTAGGAACTGCTCAGCTGGGCACATTGAGAAATGCTCCTGTGATGACTCCAA
GAAAGGAACAAGAGGTGGTGCCAACTGGTTGTGGGGAGGGTGCAGTGATAATGTTCATTTTGGCGAGCGCATTTCGCGCCTTTTCT
TAGACTCAAGAGTAACAGGAAAGGACGCTCGAGCTATTGTCCATTTGCACAATAATGATGTGGGAAGAATCAGTATTCGACGAAAT
CTCAAATTGGTTTGCAAGTGCCATGGAGTGTCAGGGAGCTGCACAACCAAGACGTGTTGGCAACAACTTGCAGGTTTCAAAGAAGT



GGGAATATACCTTCGCAGGAAGTACAGAAGACGCGCTTTAAAGGTGGATTTCCATAATGGAGCCTTACGTAGAACTAAATCAAACA
GGCGACACAGCCAGCTACCGACTGTCAAGAAAGGGGATTTGGTTTACTTAGCCAAGTCTGGAAATTACTGTTCGCTAAATGGAAGT
GCTGCAACCTATGCTACTTTGGGTCGGCAGTGCTCTCGGCCGAAAAAGGGAGATACCAAAACGACTCGTTGGGAGCGAAGAAGTTG
CAAGACATTATGCACTTCATGCGGTCTGAAAGTTTCTAAGCGAATGACAACAGTGCAACGGAAATGTGACTGCAAGTTCCACTGGT
GTTGTGAGGTCAAATGCAAGTTGTGTGTTGAGGACGTTGCCATTCTCACTTGCTCTTTGTAGTGTCACTCATATCCTACAGATGGC
ATGATTGTTGAGCGGGAAATTCAAAAATGAGGATGAGCCAGAGATTATCTTGCCTTTTTTACGCAGATGCTTGCAGGATGGTGTCA
AATAAATATACCCGTACGCCCGGCATCACAGACTTGCCTTTGTTGCATCAATGACGGTTTATATCAATTTCAATTATTTATTGTCG
TTAAATGTAAATCTGTATAACAAAACCAGCAACAATGTTAACAATAGCAAAATGTTCATTTACAGCTTTAAGTGTAAATTGTTTTC
ATTCATGGCCTGTCATGTACAATTAACAGTTCTTGCATTCTCTGAAATATAATTATGGAATCCCTATTGTTGTAAAATAGTTCATA
TTCTCACCAGGATAGTAAAACATAAACTTTCCATGATTACATGCATATGCGTACAATCAAAGGCCTTCATCTGTTCATGATACACA
TTTTTTGCAGGTCATTACAAAGAGTGAAAACAAAACAAATATCATTAGATTTCATTGAAAAATTATTGAAGCTCCTTGGATCTGTA
CATATATATATATCTTAGAAAAAGTTTTCCTATTTTACAGAAACTCGTTGTGAACTTGTGTGCACCATTATGGATTTCTGAGAGCA
ATCACACAATTTGACAATAGCGTATGTACATTTAGCAAGTTATCCACGAATCAAGAGTCAAAATGCATCACCAGGTGATTTGAATC
AATGTTTGTATACACTGGCTCCCCCTGTGAATAGAGATATGCCTCTCAGTTTGCAATGAAGAAAGGTAAGGCACTGTGGCCCCACC
AAGCACGAATGCATCTATCACATTTGCATCTCATTGTATAAGTAAATACTGAAAGCTATGTATATAAAAAGTACACTTAATTGTGG
AAGAGAGACAGCAAATAATCAGCTACATTCAAAACACAGACGGATTTGTGTAATTTTCCGTACAATCCAACAGGT 
 
>pdum_wnt9 
GGTCCGGAATTCCCGGGATGCTTAGCAACATCATTGGAACATAAAATGAGGCTGTCTTCCATAGAAACAGGCTGTACATGGAGGCT
ACACTGATGCTATGGATACGAACTGGCGTTTTATTGTTGGCTACCGGGGCATTCGTTGCGCTACCACAAGGGGGTGTCAATTTCGG
ATTAACAGGAGAGGAACCATCTCTCGCTTACCTTGACGACCTATCACTACCGCCACCTACTGGACCGTTTCAGTCACCTCACAAAC
AGGGGTCGCAACTGTGCCATTTAATGCAATTAAAAGGAGTTCAAAAGAGACTTTGTAGAAGGGACCACCAACTGGCCAAAGTCCTT
TACGAGGCTGCCATACTTTCGACCAACGAGTGCAAGTACCAATTCCGAGGGGAGAGGTGGAACTGCGCACTAGGTGTCTATCGGAG
TAACATTTTACGCAAAGGCTACCGTGAGACAGCCTTTCTCTACGCCATGTCGGCAGCTGGCCTTGTCCATACTTTATCAAGGGCCT
GCAGTACCCACCAATTAGAAAGATGCTCATGTGCGCCCTCTGTGAGGGGCAGAAAGGACGCCTGGTTGTGGGGAGGGTGTGACGAT
AACATCCAGTTCGGTCTTCGATTCACGAAAAGATTCTTCCAAGCGAAAGCCTTGAACAAAGACCTCAAGGCGAATATAGATCGGCA
CAACAGCCGAGTGGGATTAAAGGTTGTTAAAAATGGACTGCATAAAACGTGCAAGTGTCACGGTGTATCTGGCTCCTGTACGACAC
AGACTTGTTGGCACACGTTGTCAGAATTTGAAGAAATCGGCAAAATTTTGAAGATGAAGTACCGTAATGCCGTGCGCTATCCGCCA
GGTGGCAGTCACAACAACGCAGGGGAGCAGCAACTATCTTTGCGCAAAAGACGGCGTTTGGGGCCAAGAAAAAGAGACTTACTGTT
TCTCGAAGATTCGATAAATTTCTGTGACAGTTCAGATTTTTCCCCTGGCACGAAAGGCAGGGAATGCAATTCGAAACGAAAGTGTG
AAGAAATCTGTTGTGGCCGAGGTCACAACCTCAAAGTGAGAATGGTGCGCAAGCCGTGCAATTGCACGTTTACGTGGTGTTGTCAT
GCGACATGCAATGAATGCATGGTCAAAAAAGAGATGTACACTTGTAAATGA 
 
>pdum_wnt10 
ACGCGGGGATCTTATTCTGTGGAGTTGTTAATTGTTAATAATCAAACAAGAGCACTGGAGAATTTACACAAAATGATCTGATGCCA
TTTTATTTATTCAAATCGTGGATTCTCATTTTAATGTGACGCACTACGTTCTCAACAGAGTCATGCGCGTCTTTCTGCGTTCAAAA
CGTTCAAAACGTCGGACTGGAGGACGTCAGAAATTGGTCGACTTAATGGTTATTACGTCATAATGACAGTGATGACGTCATGGATT
TTACTCTGGCTATGTCTGGCTGCTCTGATGACCCACAGATGCAATGGTGGAAATGACGTCCTTGGACTCGATATCCCAACTGAGCC
AAATTTGGATCCTAACACAGTTTGCAAGACGTATCCTGATTTAACAGCCAAGCAATACAGTCTGTGCAGTCGTTATCCTGACGTAA
CAGCCTCAGCCATTCAAGGCATCCAAGTTGCAATTCATGAATGTCAGCGTCAATTCAAAACGCATCGTTGGAACTGCTCTGCACTC
GAGAGGAAAAACAAGAATCCACACAGTAGTCCCTTTTTGGCAAGAGGTTACAAGGAGACTGCGTTTGCCTACGCCATACTTGCTGC
AGGAGTTGTCACCCAAGTTGCCCGAGCCTGTTCTCTCGGAAAACTAGAATCCTGTGGTTGTCAGCCCGTCTTGAATCACGCGACCA
ACCAGTGGCAGTGGAAGGGCTGCGATCATAATGTTGAGTTTGGAAACGCGTTTGGAAGAAAGTTTCTCGACTCCGAAGATAGAGCG
AAAGATTTCATGTCAAAGGTCAATCGCCATAATAACAAAGTGGGAAGGATGACGGTGTTTGAAAACCTTCGCAAGATGTGCAAGCG
CCACGGCATGTCCGGCAGTTGCGAGATGAAAACGTGTTGGAGGGCTGCACCACAGTTTCATGTGGTGGGCGAAGTTCTCAAGCAAA
AATATCTCCAAGCCTCCAAGGTACAGATGATAAACACTAATTCGGCGAGTGGGCGTGTACGTCTCCGTCTGGTATACAAAAAGAAG
AGGAGAAAGCGACCCTCGAAATCAAGCCTCGTGTTTTACGAGACCTCTCCAAATTTTTGCGAGGATTCCTCATGGTTAGACTCCCC
CGGCACAAGGGGGCGTTACTGCAACAAAACCAGCACGGACATTGATAATTGCGAGACTTTGTGTTGCGGTCGCGGTTACAACACTC
TCAAGGTCACGAGGGTCGAGAGGTGCAACTGCCGTTTTCACTGGTGCTGTTACGTCGTTTGTAAAAAGTGTCTGATCAGTGATTGG
GTTACGGTTTGTAAATAAATCATGTAACAATAGTCAATAGATATATATTATGCAAAAAGTCATATTCTACAATCTATAGGCACCCT
ACAAAAGAAACTGTGCGAAGCACTGCAGCTGGTCAATGTGAATACAATCAAGAGATGTAACTGTCGTTTTCACTGGTGCTGTTACG
TCGTTTGTAAAAAGTGTCTTATTAGTGATTGTGTTATCGTTTGTAAATAAATTATATACCA 
 
>pdum_wnt11 
GTTGTGTTGGGGTATAGTTTTTGGCCAATTTTCTGGATATTTTGGCCCATTTTCTGGATATTTGGACCTTTCTGGATTATGCAAAG
TAGTATTTTGTATACATTTGTAGTTCTGGAGTATCCTGGAGTACTGTTAGCTGTCTGGAATTCATAAAACCATAGAAACATCAGCT
TTTAGAGGTTGATACCCAAACATTGGACATTCTCTAGAAGTTGAAAATCGTCTGGAACTGGATCTTTACCAAAATCGCTGGACTAG
CTGAATCACAACGTTGGAAATACCAAATAAGTTGACATAAACATCAATTTCTGCTTCCAAACTTCTCAAAACTGGATTACACCCTT
CTGGAGCCCTTATAGGGCAGGATGTAGCTACCTCAGTGACGTCACAGCGTAAAAAATAGACGTTTGAATGACGTTTTTATGACGTT
CTTCAAGAGACCGGGGGCTTGAGGATGACGGGTGTTAGGGCAGTGAAGCACCGGGGGGTGGCGGGCTCTCTATTGCCCGGCCTCTT
GATCCTGATCATCGGTCTCCAAAGCTGTGCTGCTATCAAATGGCTAGCCCTAGCCAAAACACATGAAAAGGTCTGGAACAATACGA
AACTGTGTCAAACGTTGAAAAGAGACGCTGGATTAACGAAACAACAAGTGCGCATGTGCAAACAAAATTTAGAACTTATGGGAATT
GTTGCCGGGGCAACGCGGGAAGCTGTACTTACGTGTCAATCATTATTCGCGGACAGAAGATGGAACTGTTCGTCAATCACTTACGC
ACCAAATTTCTTGGCTGATTTAACGGGAGGAAGCCGAGAGCAAGCATTCGTTTACGCCATCTCATCAGCAGCGATTACGCACGCTG
TTTCGCGAGCATGTAGCATAGGAGCTACGACAAAATGCGGGTGTGGGCGACTCCCGTCAGAACCCCCGCCGGGTGATTTCAAATGG



GGCGGGTGTGGAGATGACCTACGCTTTGGTCTCGCTTACGCTGACCTCTTTGCAGCCCCTGGTGGGAAGGGCAAGAGACGGAGCAA
GCGCCACCTTGTGAATAGTCATAATAACGCTGCGGGTAGAAAGTTAATCAGCGACAGTTTGCAGACAGCTTGCAAATGCCACGGGG
TTTCTGGCTCGTGTAGTATCAAGACTTGTTGGAAAGCTTTGCCGGACCTCAAGGAACTGGGAATGATGCTCCAGAAGAAATATGCT
ATCGCAGTTGAGGTTGACCTTAAGGAAATTTTTTTGCAGGTTAATAAAAAAAGGATGCGCGGATCTCGAGAGAGGAGATTGGTCGC
AGTCCATCGGCCGGACAAACGCAAAGATTTCCAAGCAGAGGAACTCATTTATTACACCAAGTCTCCCGATTACTGCCTGCCCGATA
CGACGCTCGGCAGTCTTGGCACCCGCGGCAGAGAATGTAACAAGGACAGCACGTCATCGGGAGGATGTCGTTCGATGTGTTGCGGC
CGCGGTTACACCAGCCACGTGATGGAGATAAAACAGCGTTGCGACTGCAAGTACTACTGGTGCTGCTACGTCAAATGTAAGACGTG
TACCACAAAAGTGGAAATAAACAGGTGCAGATAAAGTACAAGGATATCAAGGACATTTATGTCCTTCAAAATTACCTTCGCAACAA
GATTTTGATGTTGAAGGACATCTTATGCTATGTGATTATTTGGACGTCATGAGTGACGTCAAATGGACTATTGTCTTCATGTGAAT
AATTACGGATGTAGAAATGTAGAATACATGTATTTTCCGGACTTTCGATAAGACTTTCGATCAGGATTTTCCCAAATATTCTTTAC
ATATATGTGTACGTACTTGTACAATGTAC 
 
>pdum_wnt16 
CTGGATTTACCACTCACCATGAAGCTCAGTCAGACTTTCACACTCTATGGACTACTGGTCCTCGTGCTTTTCAGCTGCCAGGTTAC
CATGGCAAGCTGGTTTTACCTGGGAGTAGCCTCATTAGCAGCACAGACAGCCAAACAGAAGCCTGAGACGTGCGGGGGTGTCCCAG
GACTGGTGTACAGACAGATAGAGATGTGCAAGAACAATCCGGATGCAATCCTCTGTGTGGGAGAGGGAGTCCGGTTGGGTATCCAC
GAGTGCCAATCTCAATTCAGATACGAAAGATGGAATTGTACCACCAAGCAAGAGGATTCTGTCTTTGGACCTGTATTAACTCGTGC
GACAAGAGAGGCCGCATTTATCCACGCCGTGACAGCTGCAGGGGTGGTCCACGCCGTCACACAGAGTTGTTCAGCGGGGAATTTGA
CAGACTGTTCCTGTGACATGAAATTGCACGGAAGAGTCACGGAGGACGGCTGGAAGTGGGGAGGGTGTTCGGACAATGTGGATTAC
GGAGTGTGGTTTGCTAAGACTTTTGTGGATGCAGTTGAAAAAGAATCAGACATCAGGTCACTCGTCAACTTACAGAACAATCAAGT
CGGAAGAGAGGCAATAGCCAAGCAACTGCACCTGCGCTGTCGATGCCATGGAGTTTCCGGATCCTGCGCAGTCAAGTCCTGCTGGA
AGACGATGCCAAACTTCAACGAAGTTGGCAAATTCCTCAAAAAGAGGTATGAAAAACCAACAGAAATAGCCCCACGGTCGAAGAAG
AGGCTGAGGCGGAGGGAAAAGCTCTTCCGCAAAGTTCCGATCAAGGGCGATGAACTAGTTTACCTCGACCCTTCTCCCAACTATTG
CCGGCAGAACCCGGACAAGGGCATTATGGGAACGCGAGGGCGAGAATGTAAGAAGGACTCAAAGGGACCGGACAGCTGTGACTTGC
TTTGTTGCGGACGCGGATATAATACGGAAGTCATCCGCATGGTGGAACGGTGCCACTGCAAGTTTGTCTGGTGTTGTAAAGTCAAG
TGCAAGATATGTGAGACTATGGTGGACAAACACACTTGCAAATAACACAAAGACAGACAACTTTGCGACAAAGAAACACTGACGGA
CAAACAATTGTGAGACAAGAGAAACTCGAAACTCGGAATCAGTGATTCGCCATATACCTTACGAAAGTATTGAGATTATTTCATGT
TTTAYGGTACTACTTGATATTTTTTGCAGAAAAAATTGAACATATTATTCGAAAGTGCTGCAAATGCTTCATTGATTAGCAGCTAC
TTGCTGGAGTTTGACAGTCACCAAAAACTGATTTHGTGTTTTGATGCCCATTGCTATACTTACATGTTTAAGGCTAGTAGAAATTG
TAGAGTTAAGAAAGTTTGATAGTGTACAAGGGTAACTATTATTTACCTAGGTCTCCATCACATAAAATAATAAATACTTTAAACAA
ATTTTTAACCAAACATATGTTGTTGAGACATCAAAATAACCTCAAATTCAAATTACATATCTCAGGTCAACTGAACAATAATTCTA
CTTTTTGCAGTCAAGGAAAGGGTTGTGGCTGCTTGTTGTCATTTCCTTTAATTGCTATATAATATGAAACGCCCATGAATTTTATG
ATTCCCTGAAATATCATATAAACCCTTCAATTGTCATAGATGTTGCATGTTGCTCTATGACCTACACATGTCACACACAACCGAAA
GTTATCCCTCCCCTTTCATTGGCTATGGAGCAGTCCTACTATGGAGCAGTTTTCAAATGTTTTCAGCCTTCCGGGAAAACAAATTA
TATAAACTTTAATAACCAGTTGTTGTTGGTGACTTAAGATGCCTCTCTTGCCCTTCATTTCTCGGAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAA 
 
>pdum_wnta 
ACGCGGGGATTCAGTTCGATTCAGTCAGTCAATTGAGCTGTGACTGTAGCTCATTGCTGCAATATTTAGCTGTGGTCATTGGCTGG
GGGTTTCAGTTGTCTACTGTCACCCTTACGAGCAGCATCTAAAACGGATACCTTTTGGAGTACTTGTGTTTTTGTTGAAGATGGAT
AAAAGCTGAAGACTCTCGCGTTGAAGAAGAAGACTTTCAGGATGTCTCTGACCTGGATTTGGGTCTTCACCTGCACCCTTCTGCTT
CAGACCGTTCACGCCTCTTGGTGGTACCTCGGTCTCTCCAGCTCAGCCTACCAAAGCACCATGGACAGTGCAGGGATCAACTACAG
AAGCAAATGCACAAAAATAGCAGTATTCGCCCCCAGACAAATGGAATTGTGCAGAAAATCTAAAAACATTTTGGAAATCATAAGCA
AAGGAGCTTCAACGGGCATAGAGGAGTGCCAATACCAGTTCTCAGACAGAAGATGGAACTGCACAACGTTTAATAATACTAGCGTC
TTCGGAAAAGTCCTTTCCAAAGAAACCAGGGAACGAGCCTACATTTACGCCGTCTCCTCGGCAGGAGTGATGTACAGCATTACGAA
AGCTTGTGCAAAAGGCGACCTCCACATGTGCAGCTGCGACACCTCAATAAGAAACAAAGAAACAAAGGGAGAATTCCTCTGGGGTG
GATGCTCGCACAACGTCAAATTCGGAGAAAGATTCACAAGAGAATTTGTGGACACAAAAGAAAATGGCGAAGACCCAGATGGACTG
ATGAACATTTGGAACAATGGGGCAGGAAGAAAGACGATCAAGTCCTCCATGAGGTTGCTATGCAAATGCTATGGTGTCTTCTCCGG
CTCATGCTCAGTCAAGATCTGCTGGAGAACAATGGCCCCGTTCAGAGAGATAGGACGACATCTCAAACAGAAATTCGATGGCGCAA
GCTTGGTCACTATCAATAGCAAAAAGAGCAAGCTGAAGCCGGTCGACCGACGGATAAAGAAGCCGGCAAAAGATGAATTGGTTTAC
ATGGAGGATTCGCCAGACTATTGTGAATACGACCCGGGCATAGGCTCCCTTGGTACAAGGGGGCGGCAGTGTAACAGGACCAGCTA
CGGGCTGGACGGCTGCTCCCTCATGTGTTGTGGTCGCGGTTACTACACGACAGTGCGGGAGATCAAGGAGGACTGTAATTGCAAAT
TCCACTGGTGCTGTCGAGTGGAATGCGACAAATGCTCCAAAAAGATCGAAGAACACTTCTGTAACTGAAAAGACTCTCACAGCACA
TGCACATATATGCCCTCTGGTGTTAAACGCATTTACAACAATGGAATTCTTTGTAAATTTGCCCTTTGGTCTGCTTAGAATTACAG
TCACCAAATATGCCTTCATGAAGTTCATTGACAGGCTTATTTTTAGAAGGACTACATATTTCTAGATGTCAGTAATGGTAGCTATT
GTATATATATACATTTACGGACTTTTCTTATTTATTTAAACTTGTTAAAACTGTAAATATCTGTATTTGCCCCGATTTACATTTTA
ACTGCTGCATTTATGTACAGAAGGTACTGCTATTATTTCAACAGTTAAAGTATTACAATTGTTTAGTTCTTAACCCAACATTGCAA
TAAATAAATTGTTATTCTTATTTAACATTTTACAAGTAAATATTATGAGTAATAAACTTTTTTGTTATAAATGTCTTCCACATATT
AGACTTACTTCTCCCCAAATGGGAATATTGTATGTACATATGAACTTTAAACATTGTTGTAGACTATATTTGAATAGTATCTATTC
GTTAGTTTAATAAAGAATAAAATGTAAAAAAAAA 




