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Supplementary Fig. S1.  Example of Maximum Likelihood (Tamura et 
al., 2011 Whelan and Goldman (WAG) model, 1000 bootstrap replicates) 
phylogeny of both BMP and TGF class ligands, used for partitioning of 
genes into either of those two classes for further analysis. Phylogeny 
based on alignment generated by MAFFT (Katoh and Standley 2013) using 
the L-INS-i model. Sequences used in phylogenetic analysis, along with 
alignment, can be found in Supplementary File 1. Scale bars represent 
substitutions per site at given distances.

 Lottia gigantea Dpp/BMP2/4 205842
 Patella vulgata BMP2/4 AF440097 1

 Mus musculus BMP4 AAC37698.1
 Mus musculus BMP2 NP031579.2

 Nematostella vectensis Bmp2/4 AAR13362.1
 Saccoglossus kowalevskii Bmp2/4
 Branchiostoma floridae BMP 2/4 AAC97488.1

 Apis mellifera Dpp BMP2/4 XP001122815.2
 Drosophila melanogaster Dpp AAN10431.1

 Pomatoceros lamarckii BMP2/4 2 C6536656 13.0
 Capitella teleta BMP2/4 173895

 Mus musculus GDF6 NP038554.1
 Mus musculus GDF5 NP032135.2

 Mus musculus GDF7 NP038555.1
 Nematostella vectensis GDF5 AAR27581.1

 Branchiostoma floridae GDF 5-7 XP002602867.1
 Mus musculus BMP10 NP033886.2

 Mus musculus BMP9 AAD56961.1
 Apis mellifera BMP9/10 XP001120039.1

 Capitella teleta BMP9/10 35187
 Lottia gigantea BMP9/10 111943

 Patella vulgata BMP9/10
 Mus musculus GDF3 NP032134.2

 Branchiostoma floridae Univin XP002589220.1
 Saccoglossus kowalevskii univinlike

 Mus musculus BMP8 NP031584.1
 Mus musculus BMP6 NP031582.1
 Mus musculus BMP5 NP031581.2
 Mus musculus BMP7 NP031583.2

 Pomatoceros lamarckii BMP5/8
 Capitella teleta BMP5/8 172350

 Helobdella robusta BMP5/8 AEL12440.1
 Branchiostoma floridae BMP578 C3ZTY2
 Lottia gigantea BMP5/8 195882
 Patella vulgata BMP5/8 

 Saccoglossus kowalevskii BMP5/8
 Nematostella vectensis BMP58 XP 001638358.1

 Apis mellifera Gbb XP394252.1
 Drosophila melanogaster Gbb AAF47075.1

 Drosophila melanogaster Scw AAN11056.2
 Nematostella vectensis ADMP related AFP87424.1

 Branchiostoma floridae BMP 2 C3Z598
 Mus musculus BMP15 NP033887.1

 Mus musculus GDF9 NP032136.2
 Saccoglossus kowalevskii NodalC

 Saccoglossus kowalevskii NodalA
 Saccoglossus kowalevskii NodalB

 Mus musculus Nodal AAI28019.1
 Brachionus plicatilis Nodal

 Branchiostoma floridae Nodal AAL99367.1
 Capitella teleta Nodal 110325

 Pomatoceros lamarckii Nodal
 Lottia gigantea Nodal ACB42423.1

 Patella vulgata Nodal 1
 Patella vulgata Nodal 2

 Helobdella robusta BMP2/4a AEL12441.1
 Helobdella robusta Noted as Vg like BMP2/4b AEL12442.1

 Saccoglossus kowalevskii BMP3
 Mus musculus BMP3 NP775580.1

 Branchiostoma japonicum BMP3 ACF93445.1
 Capitella teleta BMP3 184704

 Pomatoceros lamarckii BMP3
 Schistosoma mansoni TGFB XP002575902.1

 Danio rerio ADMP NP571951.2
 Capitella teleta ADMP 184506

 Saccoglossus kowalevskii ADMP
 Branchiostoma floridae ADMP XP002604737.1
 Patella vulgata ADMP
 Lottia gigantea ADMP 110168

 Helobdella robusta ADMP AEL12443.1
 Capitella teleta Vg1/Univin/GDF1/3-like 29529
 Pomatoceros lamarckii Vg1/Univin/GDF1/3-like

 Brachionus plicatilis BMP3 
 Mus musculus Myostatin AAO46885.1

 Mus musculus GDF11 NP034402.1
 Nematostella vectensis Myostatin XP 001641598.1
 Capitella teleta GDF8/Myostatin 39276

 Branchiostoma floridae Myostatin XP002599461.1
 Lottia gigantea Myostatin 82990

 Patella vulgata Myostatin
 Drosophila melanogaster Myostatin (Myoglianin) AAF59319.1
 Pomatoceros lamarckii Myostatin A

 Helobdella robusta Myostatin
 Pomatoceros lamarckii Myostatin B

 Saccoglossus kowalevskii activin
 Saccoglossus kowalevskii activin

 Branchiostoma floridae Inhibin beta XP002606835.1
 Capitella teleta Unknown Activin/Inhibin/Myostatin-like 3 194641

 Nematostella vectensis Act ivin ABF61781.1
 Lottia gigantea Unknown Activin/Inhibin/Myostatin-like C 238821

 Lottia gigantea Activin 151945
 Patella vulgata Activin/Inhibin/GDF8

 Pomatoceros lamarckii Activin/Inhibin
 Apis mellifera Activin XP001123044.2
 Drosophila melanogaster Activin-beta NP651942.2

 Mus musculus Inhibin b NP032407.1
 Mus musculus Inhibin a NP032406.1

 Mus musculus Inhibin e NP032408.2
 Apis mellifera ALP XP001122210.1
 Drosophila melanogaster Alp (Dawdle) NP722840.1

 Branchiostoma floridae Myostatin XP002599470.1
 Schistosoma mansoni TGFB InAct XP002577586.1
 Schistosoma mansoni ABI64156.1

 Capitella teleta Unknown Activin/Inhibin/Myostatin-like 1 223591
 Capitella teleta Unknown Activin/Inhibin/Myostatin-like 2 123463

 Patella vulgata Inhibin beta B/C 8519799
 Helobdella robusta Myostatin 1 AEL12444.1

 Brachionus plicatilis Activin/Inhibin/Myostatin-like  1
 Lottia gigantea Unknown Activin/Inhibin/Myostatin-like B 174637

 Patella vulgata Inhibin beta A 8711684
 Lottia gigantea Unknown Activin/Inhibin/Myostatin-like A 174837

 Mus musculus Lefty 1 NP034224.1
 Mus musculus Lefty 2 NP796073.1

 Ciona intestinalis Lefty NP001071997.1
 Branchiostoma floridae Lefty XP002589231.1

 Saccoglossus kowalevskii Lefty
 Apis mellifera BMP2B/Mav XP001122118.2

 Drosophila melanogaster Maverick AAF59328.1
 Crassostrea gigas GDF2 Maverick CAD67714.1

 Patella vulgata GDF2/Maverick
 Capitella teleta GDF2/Maverick 38881

 Pomatoceros lamarckii GDF2/Maverick
 Strongylocentrotus purpuratus Maverick 18248

 Brachionus plicatilis Activin/Inhibin/Myostatin-like 2
 Saccoglossus kowalevskii TGFb2
 Mus musculus TGFbeta 2 NP033393.2

 Mus musculus TGFbeta 1 NP035707.1
 Mus musculus TGFbeta 3 NP033394.2

 Capitella teleta Unknown Activin/Inhibin/Myostatin-like 4 165201
 Mus musculus Muellerian inhibiting factor NP031471.2

 Capitella teleta Unknown Activin/Inhibin/Myostatin-like 5 a 193459
 Capitella teleta Unknown Activin/Inhibin/Myostatin-like 5 b 193460

 Mus musculus Neurturin NP 032764.1
 Xenopus laevis GDNF NP 001090196.1

 Mus musculus GDNF AAB52953.1
 Danio rerio GDNF NP 571807.137
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