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Supplementary Table 1: Sequence Source and Key. Sequences are provided into the order shown on the radial tree
Starting with the Nematoda sequences and work clockwise to the Echinodermata sequences.

Kingdom/Phylum Genus Species Database Accession ID Key Alignment name

Animalia, Nematoda Caenorhabditis |elegans Uniprot A5JYS1 Caenorhabditis elegans A5JYS1
Animalia, Nematoda Caenorhabditis |elegans Uniprot G5ECE4 Caenorhabditis elegans GS5ECE4
Animalia, Nematoda Caenorhabditis |elegans Uniprot A5JYSO Caenorhabditis elegans A5JYSO
Animalia, Nematoda Caenorhabditis  |brenneri Uniprot GOPIX8 Caenorhabditis brenneri GOPIX8
Animalia, Nematoda Caenorhabditis |remanei Uniprot E3LF57 Caenorhabditis remanei E3LF57
Animalia, Nematoda Caenorhabditis |briggsae Uniprot ABWTD3 Caenorhabditis briggsae ASWTD3
Animalia, Nematoda Caenorhabditis |japonica Uniprot H2vM81 Caenorhabditis japonica H2VM81
Animalia, Nematoda Ancylostoma ceylanicum |Uniprot AGT57959 Ancylostoma ceylanicum AGT57959
Animalia, Nematoda Pristionchus pacificus Uniprot H3FNH8 Pristionchus pacificus H3FNH8
Animalia, Nematoda Ascaris suum GenPept ERG86016 Ascaris suum ERG86016

Animalia, Nematoda Brugia malayi Uniprot A8QFB3 Brugia malayi ABQFB3

Animalia, Nematoda Loa loa Uniprot E1FRC7 Loa loa E1IFRC7

Animalia, Annelida Eisenia foetida Uniprot B3FOK8 Eisenia foetida B3FOK8

Animalia, Annelida Lumbricus rubellus GenPept AHC94360 Lumbricus rubellus AHC94360

Animalia, Annelida Helobdella robusta GenPept ESO10002 Helobdella robusta ESO10002

Animalia, Annelida Helobdella robusta GenPept ESO10000 Helobdella robusta ESO10000

Animalia, Annelida Lumbricus rubellus GenPept AHC94359 Lumbricus rubellus AHC94359

Animalia, Annelida Capitella teleta Uniprot ELT92982 Capitella teleta ELT92982

Animalia, Mollusca Lottia gigantea GenPept ESO83119 Lottia gigantea ESO83119

Animalia, Mollusca Lottia gigantea GenPept ESO88410 Lottia gigantea ESO88410

Animalia, Mollusca Lottia gigantea GenPept ESP03342 Lottia gigantea ESP03342

Animalia, Mollusca Crassostrea gigas Uniprot EKC27807 Crassostrea gigas EKC27807

Animalia, Mollusca Aplysia californica GenPept XP_005110845 Aplysia californica XP_005110845
Animalia, Platyhelminthes Clonorchis sinensis Uniprot G7YC46 Clonorchis sinensis G7YC46

Animalia, Platyhelminthes Schistosoma mansoni Uniprot G4LXY7 Schistosoma mansoni G4LXY7

Animalia, Platyhelminthes Hymenolepis microstoma |GenPept CDJ12891 Hymenolepis microstoma CDJ12891
Animalia, Platyhelminthes Echinococcus granulosus |GenPept CDJ21038 Echinococcus granulosus CDJ21038
Animalia, Platyhelminthes Echinococcus granulosus |GenPept EUB59843 Echinococcus granulosus EUB59843
Animalia, Chordata Ciona savignyi Uniprot H2ZEH9 Ciona savignyi H2ZEH9

Animalia, Chordata Ciona intestinalis Ensembl ENSCING00000011973 Ciona intestinalis ENSCING00000011973
Animalia, Chordata Ciona intestinalis Uniprot F6RYD4 Ciona intestinalis FGRYD4

Amaebozoa, Conosa, Mycetozoa |Dictyostelium fasciculatum |Uniprot F4Q988 Dictyostelium fasciculatum F4Q988
Amaebozoa, Conosa, Mycetozoa |Polysphondylium |pallidum Uniprot D3BP48 Polysphondylium pallidum D3BP48
Amaebozoa, Conosa, Mycetozoa |Dictyostelium fasciculatum |Uniprot FAQB85 Dictyostelium fasciculatum FAQB85
Amaebozoa, Conosa, Mycetozoa |Dictyostelium discoideum |Uniprot Q54F37 Dictyostelium discoideum Q54F37
Amaebozoa, Conosa, Mycetozoa |Dictyostelium purpureum  |Uniprot FOZCA6 Dictyostelium purpureum FOZCA6
Excavata, Percolozoa Naegleria gruberi Uniprot D2V937 Naegleria gruberi D2V937

Fungi, Ascomycota Tuber melanosporur] Uniprot D5GDG6 Tuber melanosporum D5GDG6

Fungi, Ascomycota Schizosaccharomy]japonicus Uniprot B6K713 Schizosaccharomyces japonicus B6K713
Fungi, Ascomycota Schizosaccharomy]lpombe Uniprot Q10075 Schizosaccharomyces pombe Q10075
Excavata, Percolozoa Naegleria gruberi Uniprot D2VSX8 I INaegIeria gruberi D2VSX8

Fungi, Basidiomycota Melampsora larici-populin{ Uniprot FAR8K9 Melampsora larici-populina FAR8K9
Fungi, Basidiomycota Puccinia graminis Uniprot E3)Z89 Puccinia graminis E3JZ89

Fungi, Basidiomycota Puccinia graminis Uniprot E3JZ90 Puccinia graminis E3JZ90

Fungi, Mucorales Rhizopus delemar Uniprot 11C2R1 Rhizopus delemar I1C2R1

Animalia, Cnidaria Nematostella vectensis Uniprot A7RXK3 Nematostella vectensis A7RXK3
Animalia, Cnidaria Nematostella vectensis Uniprot A7SA56 Nematostella vectensis A7SA56
Animalia, Cnidaria Nematostella vectensis Uniprot A7SXH2 Nematostella vectensis A7SXH2
Animalia, Cnidaria Nematostella vectensis Uniprot A7RVC5 Nematostella vectensis A7RVC5
Choanoflagellate Monosiga brevicollis Uniprot A9VCF7 I IMonosiga brevicollis AQVCF7

Animalia, Hemichordata Saccoglossus kowalevskii |GenPept XP_002730372 Saccoglossus kowalevskii XP_002730372
Animalia, Hemichordata Saccoglossus kowalevskii |GenPept XP_002730374 Saccoglossus kowalevskii XP_002730374
Animalia, Echinodermata Strongylocentrotulpurpuratus | GenPept XP_003730583 Strongylocentrotus purpuratus XP_003730583
Animalia, Echinodermata Strongylocentrotulpurpuratus |GenPept XP_790643 Strongylocentrotus purpuratus XP_790643
Animalia, Echinodermata Strongylocentrotulpurpuratus |GenPept XP_780594 Strongylocentrotus purpuratus XP_780594




Supplementary Table 2: Alignment of Active site region, organisms given in order of appearance in phylogenetic tree. Active site residues are highlighted in green. Additional proposed conserved cysteine residues are shown by yellow

shading.
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