
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 G5ECE4

Animalia, Nematoda Caenorhabditis elegans Uniprot A5JYS0 Caenorhabditis elegans A5JYS0

Animalia, Nematoda Caenorhabditis brenneri Uniprot G0PIX8 Caenorhabditis brenneri G0PIX8

Animalia, Nematoda Caenorhabditis remanei Uniprot E3LF57 Caenorhabditis remanei E3LF57

Animalia, Nematoda Caenorhabditis briggsae Uniprot A8WTD3 Caenorhabditis briggsae A8WTD3

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 A8QFB3

Animalia, Nematoda Loa loa Uniprot E1FRC7 Loa loa E1FRC7

Animalia, Annelida Eisenia foetida Uniprot B3F0K8 Eisenia foetida B3F0K8

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 F6RYD4

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 F4QB85 Dictyostelium fasciculatum F4QB85

Amaebozoa, Conosa, Mycetozoa Dictyostelium discoideum Uniprot Q54F37 Dictyostelium discoideum Q54F37

Amaebozoa, Conosa, Mycetozoa Dictyostelium purpureum Uniprot F0ZCA6 Dictyostelium purpureum F0ZCA6

Excavata, Percolozoa Naegleria gruberi Uniprot D2V937 Naegleria gruberi D2V937

Fungi, Ascomycota Tuber melanosporumUniprot D5GDG6 Tuber melanosporum D5GDG6

Fungi, Ascomycota Schizosaccharomycesjaponicus Uniprot B6K713 Schizosaccharomyces japonicus B6K713

Fungi, Ascomycota Schizosaccharomycespombe Uniprot Q10075 Schizosaccharomyces pombe Q10075

Excavata, Percolozoa Naegleria gruberi Uniprot D2VSX8 Naegleria gruberi D2VSX8

Fungi, Basidiomycota Melampsora larici-populinaUniprot F4R8K9 Melampsora larici-populina F4R8K9

Fungi, Basidiomycota Puccinia graminis Uniprot E3JZ89 Puccinia graminis E3JZ89

Fungi, Basidiomycota Puccinia graminis Uniprot E3JZ90 Puccinia graminis E3JZ90

Fungi, Mucorales Rhizopus delemar Uniprot I1C2R1 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 Monosiga brevicollis A9VCF7

Animalia, Hemichordata Saccoglossus kowalevskii GenPept XP_002730372 Saccoglossus kowalevskii XP_002730372

Animalia, Hemichordata Saccoglossus kowalevskii GenPept XP_002730374 Saccoglossus kowalevskii XP_002730374

Animalia, Echinodermata Strongylocentrotuspurpuratus GenPept XP_003730583 Strongylocentrotus purpuratus XP_003730583

Animalia, Echinodermata Strongylocentrotuspurpuratus GenPept XP_790643 Strongylocentrotus purpuratus XP_790643

Animalia, Echinodermata Strongylocentrotuspurpuratus GenPept XP_780594 Strongylocentrotus purpuratus XP_780594
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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. 

Caenorhabditis elegans A5JYS1 GSANIYFKLASQFRTQDEPAYCGLST----------LVMVLNALEV-DPEKVWKAPWRF---------YHE-SML-DC-----CVPLEN-------IRKS-GINLQQFSCLAKCN-RLKSTVSYGDNSPD---------FLKKFRTSLVNSVR-SDD----------------QVLVASYDRSVLGQTGS---GHFSPLAAYHEDS-DQVLIMDVARFKYPPHWVKLETLQKALCSVDVTTKL
Caenorhabditis elegans G5ECE4 GSANIYFKLASQFRTQDEPAYCGLST----------LVMVLNALEV-DPEKVWKAPWRF---------YHE-SML-DC-----CVPLEN-------IRKS-GINLQQFSCLAKCN-RLKSTVSYGDNSPD---------FLKKFRTSLVNSVR-SDD----------------QVLVASYDRSVLGQTGS---GHFSPLAAYHEDS-DQVLIMDVARFKYPPHWVKLETLQKALCSVDVTTKL
Caenorhabditis elegans A5JYS0 GSANIYFKLASQFRTQDEPAYCGLST----------LVMVLNALEV-DPEKVWKAPWRF---------YHE-SML-DC-----CVPLEN-------IRKS-GINLQQFSCLAKCN-RLKSTVSYGDNSPD---------FLKKFRTSLVNSVR-SDD----------------QVLVASYDRSVLGQTGS---GHFSPLAAYHEDS-DQVLIMDVARFKYPPHWVKLETLQKALCSVDVTTKL
Caenorhabditis brenneri G0PIX8 GSANIYFKLASQFRTQDEPAYCGLST----------LVMVLNALEV-DPEKVWKAPWRF---------YHE-TML-DC-----CVPLEN-------IKKS-GINLQQFSCLATCN-RLKSSVSYGEETSD---------FLKKFRKSLVNSVK-SDD----------------QVLVASYDRSVLGQTGS---GHFSPLAAYHEDS-DQVLIMDVARFKYPPHWVKLETLQKALCSVDTTTKK
Caenorhabditis remanei E3LF57 GSANIYFKLASQFRTQDEPAYCGLST----------LVMVLNALEV-DPEKVWKAPWRF---------YHE-SML-DC-----CVPLEH-------IRKS-GITLQQFSCLATCN-RLKSAVSYGETNPD---------FLQKFRKSLVNSVR-SDD----------------QVLVASYDRSVLGQTGS---GHFSPLAAYHADS-DQVLIMDVARFKYPPHWVKLETLQKALCSVDTTTKK
Caenorhabditis briggsae A8WTD3 GSANIYFKLASQFRTQDEPAYCGLST----------LVMVLNALEV-DPEKVWKAPWRF---------YHE-SML-DC-----CVPLEN-------IKKS-GINLQQFSCLATCN-RLRSSVSYGETTPE---------FLKKFRASLVNSVK-SDD----------------QVLVASYDRSVLGQTGT---GHFSPLAAYHADS-DQVLIMDVARFKYPPHWVKLETLQKALCSVDISTKK
Caenorhabditis japonica H2VM81 GCANIYFKLASQFRTQDEPAYCGLST----------LVMVLNALEV-DPEKVWKAPWRF---------YHE-SML-DC-----CVPLEN-------IRKT-GINLQQFSCLATCN-RLNASVSYGEDSGD---------FLKKFRCTLTKSVQ-SND----------------QVLVASYDRSVLGQTGS---GHFSPLAAYHEES-DQVLIMDVARFKYPPHWVKLETLQKALCSVDKTTKK
Ancylostoma ceylanicum AGT57959 GNANIYFRLAAQFRTQDEPAYCGLST----------LVMVLNALEV-DPGRVWKAPWRF---------YHE-TML-DC-----CVPLES-------VKKT-GINLAQFACLAVCN-RLHSVLKYGQEGED---------FLSMLRKDVVASVR-SDT----------------NVVVASYDRSQLQQTGT---GHFSPLAAYHTAS-DRVLIMDVARFKYPPHWVTLRQLQVAMCSLDKSTKR
Pristionchus pacificus H3FNH8 GNASIFFKLSSQFRTQDDPAFCGLSS----------LVMILNALEV-DPGKV-------------------------------------------------GLTLAQVSCLASCN-RLSSEMHHAAETED---------SITSFRRDVLRSVR-GDD----------------VVILASYNRAVLSQTGT---GHFSPVAAYHAAS-DKVLLLDVARFKYPPHWVDLRLFHAAMCSIDRASEK
Ascaris suum ERG86016 GDANIYFKLASQFLTQDEPAYCGLST----------LVMVLNALDV-DPHRIWKAPWRF---------YHE-SML-DC-----CLPLEV-------VKKK-GITLTQFSCLASCN-RLYVDLKYANSSD------------AAFRENVQKCVR-SED----------------SVLVVSYNRQVLGQTGI---GHFSPLGAFHKDT-DRVLIMDVARFKYPPHWVQLSTLRDAMLTVDRDTGK
Brugia malayi A8QFB3 GHANIYFRLASHFLTQDEPSYCGLSTLGQSLTYGDYLVMVLNALEV-DPGRVWKSPWRF---------YHE-SML-DC-----CVPLDD-------IKKT-GITLSQFACLAECN-KLYTEVKYANSKSE---------FLNILRENVKQCMA-VDD----------------TILVVSYNRQVLGQTGA---GHFSPLGAYHEES-DQILIMDVARFKYPPHWVPLTILRDAMLSIDTTTGK
Loa loa E1FRC7 GHANIYFRLASHFLTQGEPSYCGLST----------LVMVLNALEV-DPGRVWKSPWRF---------YHE-SML-DC-----CIPLDV-------IKKT-GITLSQFACLAECN-KLSTELKYAESKSE---------FLSIFRENIKRSMT-VDD----------------TILVVNYNRQVLGQTGT---GHFSPLGAYHEES-DQVLIMDIARFKYPPHWISLTILRDAMLSVDTTTGK
Eisenia foetida B3F0K8 GYMENFFPLASQFRTQEEPAFCGLST----------LVMVLNTLEV-DPGKVWKGPWRW---------YHE-NML-DC-----CVPINV-------IEKS-GITFDQFSCLAVCN-TLNVRSVRADASAS----------EDEFRQLVKRVSK-GSE----------------EVIVASYSRKGLDQTGD---GHFSPIAGYHPGR-DLVLIMDVARFKYQPHWVKVHSLFKAMHDVDKDTGL
Lumbricus rubellus AHC94360 GYMEIFFPLASQFRTQEEPAFCGLST----------LVMVLNTLEV-DPGKVWKGPWRW---------YHE-NML-DC-----CVPINV-------IAKS-GITFDQFSCLAVCN-TLNVKAIRADETTS----------EEEFRGLLKRVSK-GSD----------------EVIVASYSRKALDQTGG---GHFSPIAGYHPEK-DLVLIMDVARFKYQPHWVKVHALFKGMQDVDTDTGL
Helobdella robusta ESO10002 PFMNCYFSLASQFRTQDEPAYCGLST----------LVMVLNALEV-DPNRVWKGPWRW---------YHE-NML-DC-----CVPLAI-------IEKK-GITMDQFSCLAACN-MLKTKVTRVDGNSS----------EETFRKLVKSVTQ-KTN----------------CILVTSYSRVTLQQTGD---GHFSPIGGYNVER-DMVLIMDTARFKYPPHWVSLSLLFKAMQRLDPSCDL
Helobdella robusta ESO10000 GHMDCYFPLAAQFRTQEEPAFCGLST----------LVMVLNTLEV-DPKRVWKGPWRW---------YHE-NML-DC-----CIPLKT-------IEKN-GITMDQFACLAACN-MLQVEMVRMNPTSS----------EENFRQLVKLLTK-RMD----------------KIMVVSYSRLTLEQTGD---GHFSPIGGYNPER-DMVLIMDTARFKYPPHWVSLPLLFRAMQMVDPTSDL
Lumbricus rubellus AHC94359 GDMNCYFQLASQYRTQDEPAFCGLST----------LVMVLNTLEV-DPKKVWKGPWRW---------YHE-DML-DC-----CIPLSV-------VEET-GITMDQFACLAECN-MLNVKMVRTDEMAS----------EDDFRVLIRAIAQ-STD----------------QVLVVTYSRACLDQTGD---GHFSPIGGYNAKR-DMVLIMDTARFKYPPHWVSLSALFRAMQRIDSSSGL
Capitella teleta ELT92982 GHMDGYFPLAAQFRTQDEPAYCGLST----------LVMVLNALEV-DPGRVWKGPWRW---------YHE-NML-EC-----CTPLDI-------VERQ-GITMEQFTCLALCN-TLSTTTVYVDQNTN----------VETFRETVMRCTR-SED----------------EFIAVSYSRKILRQTGS---GHFSTIGGYHKGR-DLLLILDTARFKYPPHWVPLPLLFDAMKEIDPETQR
Lottia gigantea ESO83119 GHSACFFPLVSQFRTQDEPAFCALTS----------MVMILNALEI-DPGSIWKGPWRW---------YDE-RML-LG-----CPPLKV-------VIRI-GMNYDEFLSATVCN-KLSVVNVRVDDNSD----------IRKFRECVQMCTK-SDK----------------CFLVATYSRCALNQNGG---GHFSPIGGYHPEK-DMILLLDTARFKYPPHWISIESLFNAMKVIDDITGN
Lottia gigantea ESO88410 GHSACFFPLVSQFRTQDEPAFCALTS----------MVMILNALEI-DPGSIWKGPWRW---------YDE-RML-LG-----CPPLKD-------VIRI-GMNYDEFLSATVCN-KLSVVNVRVDDNSD----------IRKFRECVQMCTK-SDQ----------------CFLVATYSRPALNQTGD---GHFSPIGGYHPQK-DLVLLLDTARFKYPPHWISIESLFNAMKWIDDITGN
Lottia gigantea ESP03342 GNLVCYFKLASQFRTQDEPAFCGLST----------LVMVLNALEI-DPGLIWKGPWRW---------YHE-NML-DC-----CTPLQI-------VEQN-GINLHQFICIASCN-NLNVISTPVDESVD----------ITQFRETVRHYTQ-QDE----------------SFLVASYSRAVLGQTGD---GHFSPIGAYHPDR-DMLLLLDTARFKYPPHWIPMELFFSAMKAHDKETGQ
Crassostrea gigas EKC27807 GHMECYFKLAAQFRTQDEPAFCGLTT----------LVIALNALEV-DPGAVWKGPWRW---------YHE-RML-DC-----CVPISL-------VEHE-GITFNQFVCLAECN-SIETQATKSGTGGT----------LEQFREKVVEYSK-RDD----------------AFLILSYSRKTVNQTGRD--GHFSPVGGYHPKR-DLILILDTARFKYPPHWISLELLWEAMHALDKTTGK
Aplysia californica XP_005110845 GFMNSFFKLCAQFRTQDEPAYCGLTS----------LVMALNALEI-DPGKIWKGSWRW---------YHE-DML-DC-----CTPLDV-------ARVK-GINMEQFVCLARCN-GLNARARIASAILS----------LDELRQDVLSACS-QDD----------------LVFISSYSRKLLEQTGD---GHFSPVAGYHKDR-DLVLILDTARFKYPPHWIPLQTLWDAMNTVDKDTGK
Clonorchis sinensis G7YC46 GHMEAYFPLAEQLCTQAEPAYCGLAT----------LVMVLNAFEM-DPGRIWKGPWRW---------YHE-SML-DC-----CIPHDV-------LSQ--GITLDKFVEIARCH-GLEVELHRVRPSDQ----------LSAFREIVSTMTS-SEH---------------KGYLVTCFARGSLGQTGT---GHFAAVGGYHPQR-ELVFLFDTARFKYPPHWVPIARLWEGMAQLDSVTEQ
Schistosoma mansoni G4LXY7 GHMESYFSLASQFCTQEEPSYCGLAS----------LVMILNALGL-DPGRVWKGPWRW---------YHE-NML-TC-----CLPRDV-------LTK--GITLDDFVKIARCY-GLDVDLHRVSPDTS----------LSYFQDVVIKMTSGSSE----------------GYLVVCYSRSALGQTGT---GHFAPVGGYHPDR-ELVFLFDTARFKYPPHWVSLTKLWFSMSQVDPDTQL
Hymenolepis microstoma CDJ12891 GFLESFYDLVPQFRTQAQPSYCGFSA----------MVMVLNSFEL-DPGRVWKAPWRW---------YHE-DML-TC-----CLVEED-------SITN-GITIDQFQSIAKCN-GLNVDLHQPNCPTE---------TIDVFRSRILSLCSQSLS-------------TSGTILVVAYDRKAVNQTGS---GHYTLVGGYHPKR-DLILVLETAAFKYPMHWAPLTSIYNGICSLDKITGR
Echinococcus granulosus CDJ21038 GFLECFFDLVPQLRTQVQPSYCGLSA----------MVMVLNSFEM-DPGRVWKAPWRW---------YHE-DML-TC-----CLSSED-------LLTH-GITLDQFQSIAKCN-GLNVDLRQPTSPGE---------TVETFRSSLLNICSQSLS-------------TSGTILVVSYDRKAVKQTGN---GHYALVSGYHPKR-DLILVLETAAFKYPSHWAPLTAIYNGMCSLDNVTGR
Echinococcus granulosus EUB59843 GFLECFFDLVPQLRTQVQPSYCGLSA----------MVMVLNSFEM-DPGRVWKAPWRW---------YHE-DML-TC-----CLSSED-------LLTH-GITLDQFQSIAKCN-GLNVDLRQPTSPGE---------TVETFRSSLLNICSQSLS-------------TSGTILVVSYDRKAVKQTGN---GHYALVSGYHPKR-DLILVLETAAFKYPSHWAPLTAIYNGMCSLDNVTGR
Ciona savignyi H2ZEH9 GHMDSFFHFGAQLRTQDEPAYCGLSS----------LVIVLNGLSV-DPGRVWKGVWRW---------YHE-SML-EC-----CTPLEE-------VKSK-GVSLDELTCIARCN-QLIADQVYVNDTTS----------IDEFRNKVKDVTK-SST----------------AAIICSFSREVLSQSGT---GHFSPIGGYHPET-DSVLMLEPARFKYPLFWIPISLLWDAMNTKDTDTGV
Ciona intestinalis ENSCING00000011973 GGMEIFFHLGPQIRTQDEPAYCGLSS----------LVIVLNGLAV-DPGRVWKGVWRW---------YHE-SML-EC-----CTSLED-------VQRQ-GVTIEQLACIAKCN-QLNADVVYVDDHAS----------IDDFRELVKQSCR-GSS----------------MAVICSFGRRELGQTGS---GHFSPIGGYHPGK-DVVLVLEPARFKYPPYWLSLEALWNAMNTKDPTNGD
Ciona intestinalis F6RYD4 GGMEIFFHLGPQIRTQDEPAYCGLSS----------LVIVLNGLAV-DPGRVWKGVWRW---------YHE-SML-EC-----CTSLED-------VQRQ-GVTIEQLACIAKCN-QLNADVVYVDDHAS----------IDDFRELVKQSCR-GSS----------------MAVICSFGRRELGQTGS---GHFSPIGGYHPGK-DVVLVLEPARFKYPPYWLSLEALWNAMNTKDPTNGD
Dictyostelium fasciculatum F4Q988 GYMKTYFILASQFSTQNEPAYCGLST----------LAMTLNSLSV-DPKKTWRGVWRW---------YSE-ELL-DC-----CTDLSI-------VKEK-GITIDEFLCLANCN-GAVTECHYYNESN-----------VDEFRNKVIRSCQ-SNG---------------SEILIASYNRQGLSQTGT---GHFSPIAGYHKQR-DLVLILDVARFKYPPHWVKTELLFESMKSIDPDSNK
Polysphondylium pallidum D3BP48 KYMEGFFVLAEHSTPQSDLTNCSLAT----------LAMVLNSLKV-DPKRIWKGSWRW---------FVE-DML-PC-----CMTRET-------ITRR-GMTFKEFACLSRCN-GASVQEFPGDHID-----------LDLFREFLRDACS-TDK----------------KHLVLCYDRKSLGQVGT---GHYSPVGGYHQER-DLALVMDVARFKYPTYWVPVKALWESVRFVDGIS--
Dictyostelium fasciculatum F4QB85 GHMEGYFSLSEQFVSQSDPAYCGLAT----------LAMVLNALKI-DPKRLWKGPWRW---------FAE-DML-DC-----CTPIES-------VKKR-GITFTEFTCLSRCN-GAKIKSFRGDETD-----------LEHFRQSIIDSCSMKSP----------------QHLVISYNRKVLGQTGS---GHYSPIGGYHQDR-DLALVLDVARFKYSPHWVPVQVLWESMLSLDPETKK
Dictyostelium discoideum Q54F37 GHMEGYFSLAEQFVSQSDPAFCGLAT----------LAMVLNALKI-DPNRLWKGPWRW---------FAE-DML-DC-----CIPIES-------VKKR-GITFTEFSCLSKCN-GANIKPYRGDESD-----------INQFRNSIIEASS-KQG----------------IHLVMSYSRKVLGQTGS---GHYSPIGGYHKER-DLALVLDVARFKYSPHWVPVEVLWESMKALDNETNR
Dictyostelium purpureum F0ZCA6 GNMENYFSLAEQFLSQSDPAFCGLAT----------LAMVLNALKI-DPNRLWKGPWRW---------FAE-DML-DC-----CIPIDS-------VKKR-GITFTEFSCLSKCN-GANIKSYRGDEND-----------IHQFRSSIIEASS-KQG----------------IHLVMSYSRKTLGQTGS---GHYSPIGGYHKEK-DLALVLDVARFKYAPHWVPVETLWESMKVLDKETNK
Naegleria gruberi D2V937 QYMENYFSLAEQFHTQQEPAFCGLGS----------LSMILNALQC-DPNQVWKGVWRY---------YDE-NLLMNC-----CVSGDQ-------VLTK-GLQMEQFWCLSVCS-GLDVQLFRNST-------------IEQFRQHIIDSCK-HQK----------------FHIVVNFSRKALDQTGD---GHFSPIGGYNPDE-DMVLLLDVARFKYPSYWVSVEKLYEAMILIDKQTNN
Tuber melanosporum D5GDG6 GGLEAFFPLSQQFLT----VYCGIGT----------LCMILNALKV-DPTVTWRKPWRW---------FTQ-EML-DC-----CQPLEV-------VKEK-GITLAEFSCLAKCN-GLEAVTRFADSTS-----------FEAFHQAVKVCTF-SAD----------------QLMAVSYSRASLGQTGL---GHFSPVGGYTSENGGMVLILDVARFKYPSYWVPIRMLFEALIPKDPVTNQ
Schizosaccharomyces japonicus B6K713 GGMENYFSLAQQFVTQNEPAFCGLGT----------LCMILNSLKV-DPGRLWKGAWRW---------YDQ-DML-DC-----CRSLSN-------IKKD-GITIEEFSCLAACN-GLSAQMKRADNVT-----------LEDFRRDLVKCST-ITD----------------CIMAVSYSRKALGQTGD---GHFSPVGGISFKD-DKVLILDVARFKYPSYWVDSKLLYESLLPLDKTSGK
Schizosaccharomyces pombe Q10075 GRMENYFSLAQQMVTQNEPAFCGLGT----------LCMILNSLKV-DPGRLWKGSWRW---------YDQ-YML-DC-----CRSLSD-------IEKD-GVTLEEFSCLANCN-GLRTITKCVKDVS-----------FDEFRKDVISCST-IEN----------------KIMAISFCRKVLGQTGD---GHFSPVGGFSESD-NKILILDVARFKYPCYWVDLKLMYESMFPIDKASGQ
Naegleria gruberi D2VSX8 GNTHSFFPLIEQFHTQAEPSYCGLGT----------LVNVMNALKI-DPKRVWKYPWRW---------FTE-EFF-DC-----CVPLEV-------VKKE-GITLRQFACLAKCN-GADCHVYRPQDSS-----------LEEFRKFIIDSIE-SND--------LSKIDNDPSFIVVSYDRSTLGQTGT---GHFSPLAAYNAEN-DMVLVLDVARFKYPPHWVKLDLLWKALYPIDSSTGL
Melampsora larici-populina F4R8K9 GHLEAFFPLSSQLVTQHEPSFCGLAS----------LCTVLNALGV-DPRRVWKHPWRW---------YEQ-DML-DC-----CRPLEA-------VQRV-GITLSEFNCLARCN-GLRVYSSYPQLSNESD--HSSGISLEQFRAQIEESTR-TPS----------------SFMVVSFSRSALGQTGD---GHFSPIAGYDPTT-ERVLVLDVARFKYPSYWVKLEDLYNAMRPVDSATGL
Puccinia graminis E3JZ89 GHLESFFPLASQLVTQHEPAFCSLAT----------LCTVLNALEV-DPKQVWKHPWRW---------FDQ-EML-DS-----DQSLES-------IRKN-GITLAEFNSMARRN-GLALTSRSPPTGNQED--VMYQSGLQEFRSHVAKVTS-QSS----------------AFLIVSFCRESLGQTGT---GHFSPVAGYSPEH-DQVLVLEVARFKYPSYWVGLEDLYKSMIPIDPVSQR
Puccinia graminis E3JZ90 GHLESFFPLASQLVTQHEPSFCGLAT----------LCTVLNALGV-DPKRVWKHPWRW---------FEQ-DML-DC-----CRPLES-------IRKN-GITLAEFNCLARCN-GLALTSRSPPIGPPEDDPIGYQKGLQEFRSQVATTTA-LSS----------------AFLVVSFCRASLGQTGT---GHFSPVAGYSAEE-DRVLVLDVARFKYPSYWVGLEDLYKSMIPVDPASQR
Rhizopus delemar I1C2R1 GYAEGFFPLTGNFTTQSEPSYCGPSS----------LAMVLNALEV-DPKRKWKGNWRW---------FSA-----KC-----HCDVQV-------KRAF------DFS-------------------------------FEEFKRDVELVTS-TSE----------------KFMIISFSRKTLGQTGD---GHFSPIGAYNAKT-NMVLVLDTARYKYPSYWCSIDTLFESMNPIDKETGR
Nematostella vectensis A7RXK3 GTAVPFLSISSCFNTQTDPAFCGLAT----------LAIVLNAMQI-DPQRLWKTPWRW---------YTE-DTL-G------VESMDS-------VREV-GITVEEFQRLALRN-GVACELVRPEDSKE---------SYALFRENLYHCPL--------------------AHMAISYSRETLKQTGK---GHFSPIAALDLQT-DSVLVFDTARFKYPPHWTPV----------------
Nematostella vectensis A7SA56 GSAVPFLSLSSCFNTQAEPAYCGLST----------LAIVLNALRI-DPQRIWKTPWRW---------FTE-DLL-DC-----CRPLDV-------VKKV-GITMDEFLCLAKCN-GAVCTLTRPEDNEQ---------SYQLFRKSLFYTTH-GDE------------ENPNEFLVISYDRKKLQQTGT---GHFSPVAAFDQET-DSVLLFDTARFKYPPYWVPVRLLFESMLPVDPSTGK
Nematostella vectensis A7SXH2 ENAAPFLSLSSCYKTQSELTYCGLST----------LAVTLNALCI-DPQRIWKTPWRW---------YTE-DLL-DN-----CRPLEV-------VKKA-GITMEEFACLAKCN-GAVCSITRTEDTEQ---------SFQLFRDTVISVCT-GRRGLC-DDPLHA-----LELMVVLFHRATLTQHGE---GHYSPVAAYDEES-DSVLILDVARYKYPPFWTPVRMLFNAMLPKDPVTIK
Nematostella vectensis A7RVC5 GSAVPFLSLSSCYNTQSELMFCGLSS----------LAVTLNALRI-DPQRIWKTPWRW---------FTE-ELL-DN-----CRPIDV-------VREAGGITMEEFSCLAKCN-GAVCSTTRAEDTEQ---------SFQLFRDTVISVCT-GRQGLCTDNPLDTREQEPLELMVLSFHRSGLNQIGA---GHYSPIAAYDDEN-DSALILDVSRYKYPPFWAPVRKLFDAMLAKDPVTNK
Monosiga brevicollis A9VCF7 GYAEPFWQLSMTYTTQQNQAYCSVAS----------SAMSLNALGVPAPVDAVYSPYNY---------FTQSDVFTPC-----AVNQNI--TEAY-VATH-GLTLAQAHALLACFPAVDAQLHHAGQAGA---------DLAAFSRDLNATSQ-GTH----------------ALIIINFLRTGMHQEGG---GHFSPLAAYDPVS-DRILVLDVARYKYPSFWATRQDVFNAMNTIDSSSQQ
Saccoglossus kowalevskii XP_002730372 DDIIKYFG------KQKHRTMCGLQT----------AAIVMNAMKQ-DSDSL----------------YHEETMF-DLKPTTSVLDRST-------AETQ-GCTLDEMSNLFKAF-NFDVKTYYASDSSD-----------EEFRQVAIETLRDGNC---------------QSALVINYHMGTLGQGSYK--GHISPAAGYHQGS-DRILLMDVWPDTYE-LWAPIKDLFNAMNTLDNVSKK
Saccoglossus kowalevskii XP_002730374 DDIIKYFG------KQKHRTMCGLQT----------AAIVMNAMKL-NSDSL----------------YREETMF-DL-----QPTLSV--LDKSKVETR-GCTLQEKSDLYRAF-NLDVETYHASDSSE-----------EEFRQIVKKTLVQSNC---------------ESTMVINYHMDVLGQGVPV--GHISPLAAYHQGS-DRILLMDVWPDTYE-LWAPTKDLFNAMNTINTVDNK
Strongylocentrotus purpuratus XP_003730583QTV-----LIRLFNKQQKQGFCGLAS----------AAHVMSSQVL---AHKYPDPSIHDQCDITDVRYTEDNIF-EH-----EETRSVIGSAQYVQQKNEGTSLKEIGDLLKMH-GFVVVMKSGDESD-----------VDEFRQLAIEALS-STA----------------SGVILNFHH--YSKVNW---GHFSPLGAYHQKT-DRFLIMDT-RHDHPYVWVKVSDLYPLINTLDPFTNQ
Strongylocentrotus purpuratus XP_790643 QTL-----LLRLFKEQENNTFCGIHS----------SALIMSAKCL---GQKYPDPSEQAKCTLDEAPYTEGNMF-TFEETKGALDFVS-------CDTQ-GATMDEIYGLLCAH-AFTVQKVHVDVST-----------VKEFRTLASEALSHASS---------------QKGVIVNYDEYDLGQDDFVH-GHFSVLAAYHETT-DRFLLLDTW-FNTVDCWVNAEDLFRCMNTFDKDANK
Strongylocentrotus purpuratus XP_780594 QTL-----LIKIFSVQEKMGYCGIHS----------AALLMSAIYF---GKKFPLPTDQSDCDVIEVPYRDTNMF-SFEQTRLVVNHEE-------VLKR-GATLLEIQHLFQAH-GVPTTKFYTKDVD-----------VDTFRSRAIEALSHCDS---------------SQGVLVNYLYTWKSDSGVVRLGHFSPLAAYHRDT-DRFLLLDTW-YEGRVEWVETNEMFELMNTSDPDSDI


