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Supplementary Data. Placozoan Cay channels alignments: Trichoplax adhaerens (H haplotype),
Trichoplax sp. (H2 haplotype), Hoilungia sp. (H4 haplotypes), Hoilungia hongkongensis (H13 haplotype).

Yellow — polar, acidic amino acids
Light blue — polar, basic amino acids
Grey — non-polar, hydrophobic amino acids

Green — polar, uncharged amino acids

PUEDIE - cysteine

Abbreviations:

DI - Domain |
DIl - Domain Il
DIl - Domain |11
DIV - Domain IV
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RHRNHSLLILPKENRFR-KWEKNVVKNPYFDRIILVVIIFNE@VTLAMERPGIDPNSMERHFLNLMVIIFTFIFTSEMIIKVLALGLVTGD
RHRNHSLLILPKENRFR-KWEKNVVKNPYFDRIILVVIIFNE@VTLAMERPGIDPNSMERHFLNLMVIIFTFIFTSEMIIKVLALGLVTGD
RHRNHSLLMLSKDNRYR -KWERNIVKHPYFDRVILLFIIFNEVTLAMERPGIIPNSTERQFLNLMIIIFTFIFTSEMLIKVLALGLVTGD

GSYFRNIFNILDMIVIAVSIADYT---IAEEN----- LKQLKVLRVLRVLRPLRALNRARGLKHVVQEVFVAIKTIWSIMLVTLLLVFMF
GSYIRNLNNILDMIVVVTAVTSFIYFEIGVENQSNRNISAIKAIRTLRVLRPLKAIRTAKKLLAIF MVNSLKNVLNV.IVMLLFLFMF
GSYFRNVFNILDMIVIAVSIADYS---IGEDN----- LKQLKVLRVLRVLRPLRALNRARGLKHVVQEVFVAIKTIWSIMLVTLLLVFMF
GSY.RNLWNILDMIVVVTAVTSFIYFEIGVENQSNRNISAIKAIRTLRVLRPLKAIRTAKKLLAIF MVNSLKNVLNV.IVMLLFLFMF
GSYFRNIFNILDMIVIAVSIADYT---IAEEN----- LKQLKVLRVLRVLRPLRALNRARGLKHVVQEVFVAIKTIWSIMLVTLLLVFMF
GSYIRNPWNILDMVVVVTAVTSFIYFEIGTENQSNRNISAIKAIRTLRVLRPLKAIRTAKKLLAIF MVNSLKNVINVIIVMLLFLFMF
KSYLRNGWNVLDLLLVIISWVDLI---ITYTGGASNILGVLRILRGFRTLRPLRVINRAPGLKLVVQTLFSSLKAIGNIVII@VAFFVIF
KSYLRNGWNVLDLLLVIISWVDLI---ITYTGGASNILGVLRILRGFRTLRPLRVINRAPGLKLVVQTLFSSLKAIGNIVII@VAFFVIF
KSYLRSGWNILDLLLVVISWVDLI---ITYSGGASNILGVLRVLRGFRTLRPLRVINRAPGLKLVVQTLFSSLKAIGNIVII@VAFFVIF

AVIGVQLFKGRFYFE@TDASKMDN-ST| KGSYYNYPTGDLNYLQISVVYLFITYFYVIFGDIQITYLINFIEVLSNFSLYFEVEPRIWKES

AVIGVQLFKGKFHYETDQTKHTK - SQERGNYYHY TDGHVYNV - - - = = = = = = = = o oo oo oo EVLERRWEQH
AVIGVQLFKGRFYFETDASKVDN - TTEKGYYYNYPTGDLNYL - = - = = = = = == = === = o= m oo e oo QVEQRTWKES
AVIGVQLFKGKFHYETDQTKHTK - SQERGNYYHY TDGHVYNV - - - - = = = = = — - oo oo oo EVLERRWEQH
AVIGVQLFKGRFYFETDASKMDN - STEKGSYYNYPTGDLNYL - - = = = = = = == = === = = m e e e oo QVEPRIWKES
AVIGVQLFKGKFHYETDQTKHTK - SQERGYYYHYSGGHVYNV - - - - = = = = = o m - oo oo EIFERRWEQH
GILGVQLFSGKFYYEKATDDVENKTQEVEQY -~ = = = = = == === = == = == = o m oo oo e e oo GLSEWVNR
GILGVQLFSGKFYYEKATDDVENKTQEVEQY - - = = = = = == === = == = === oo m o m o m e e oo GLSEWVNR
GILGVQLFSGKFYYEKASDDVENKTQEVEQY - - = = = = = == === = == = == = oo m o oo m oo e e oo GQSEWVNR
[p]]]]
SFNFDNVPNAMMTLFTIETTF EGWPSE L YRAIDATEAGRGPSRNHQPLVAIYFVIYIIIVAFFMVNIFVGFVIVTF - - - == ----- QTE
PYNFDDLPRAMLTLFTMSTAEG- - -f -~ ----------- PMRDYNLAVALYFBIYIVVFPFFFINIFVALIIVTF------------ QEE
SFNFDNVPNAMMTLFTETTFEGWPSE L YRAIDATEPGRGPSRNHQPLVAIYFVIYIIIVAFFMVNIFVGFVIVTF - - === === -- QTE
PYNFDDLPRAMLTLFTMSTAEG- - -f -~ ----------- PMRDYNLAVALYFBIYIVVFPFFFINIFVALIIVTF------------ QEE
SFNFDNVPNAMMTLFTETTFEGWPS[E L YRAIDATEAGRGPSRNHQPLVAIYFVIYIIIVAFFMVNIFVGFVIVTF - - === ===~ - QTE
PYNFDNLPRAMLTLFTMSTAEGWPR[L L YWSIDATNENEGPIRDYNLAVALFFEIYIVVFPFFFINIFVALIIVTF------------ QEE
PYNFDDLVNASLSLFVIESSKDGWMD[E TYHGIDARGVDLQPKKNHNVVVLLYFISFLLLVGFFVLNMFVGVVVENFHKEBQE EHERRQREKK
PYNFDDLVNASLSLFVIESSKDGWMD[E TYHGIDARGVDLQPKKNHNVVVLLYFISFLLLVGFFVLNMFVGVVVENFHKEQE EHERRQREKK
PYNFDDLVNASLSLFVIESSKDGWMD[I TYHGIDARGVDLQPKKNHNVVVLLYFISFLLLVGFFVLNMFVGVVVENFHKEQEEHERRLREKK

GEQEYRNIDLDKNQRN IEFALKTKPQKR---YIP--KNKLQLA--VWKLATSLGFEYTIFGLITLNTMTLMMQVYRPSRVYNDVLEYLN
GDKDIANYQLNRNQRDEIEFALNAKPIHR---HMP--KDKKSYAYKVWRIVTSTPFEFIIMVLIIVNTIVLMMEYNGQSKDYKDMLQIIN
GEQEYRNIDLDKNQRN IEFALKTKPQKR---YIP--KNKLQLT--VWKLATSLGFEYTIFGLITLNTMTLMMQVYRPSKIYNDVLEYLN
GDKDIANYQLNRNQRDEIEFALNAKPIHR---HMP--KDKKSYAYKVWRIVTSTPFEFIIMVLIIVNTIVLMMEYNGQSKDYKDMLQIIN
GEQEYRNIDLDKNQRN IEFALKTKPQKR---YIP--KNKLQLA--VWKLATSLGFEYTIFGLITLNTMTLMMQVYRPSRVYNDVLEYLN
GDKDITNYQLNRNQRDEIEFALNAKPIHR- - -HMP--KDKKSYAYKVWRIVTSTPFEFIIMVLIIVNTIVLMMEYDGQSKEYKEMLQIIN
RNRKLQRAKKNQNKANAKKVIIKKKVKEKKKNHIPPVEDYPAWRRKLYRFEVHRYFDITITIVIAVNIIFMATEHYKMSQAWEEVHKYAN
RNRKLQRAKKNQNKANAKKVIIKKKVKEKKKNHIPPVEDYPAWRRKLYRFEVHRYFDITITIVIAVNIIFMATEHYKMSQAWEEVHKYAN
RNRKLQRAKKNQNKANPKKL TIKKKSKDKKNDLIPPTENYPKWRRKLYQI@VHRYFDITITIVISLNVVFMATEHYNMSLVWEDVHKYAN

IGFTVLFGLEAILKIVAFKPQNYFRDKWNVFDFVIVVGSIIDIVISEIYKDSSNVTVDFSVNFFRLFRAMRLVKLLSRGGGMRTLLWTFM
ITVTILFTVEMLLKVIAFSPRNFIKEWWNIFDLIVVIGSWTDIIIT---YASINGTSTVSISFFRLFRAGRLIKLLRKGYTIRVLLWTFL
IGFTVLFGIEAVLKIVAFKPQNYFRDKWNVFDFVIVVGSIIDIVISEVYKGNGDVTVDFSVNFFRLFRAMRLVKLLSRGGGMRTLLWTFM
ITVTILFTVEMLLKVIAFSPRNFIKEWWNNIFDLIVVIGSWTDIIIT---YASINGTSTVSISFFRLFRAGRLIKLLRKGYTIRVLLWTFL
IGFTVLFGLEAILKIVAFKPQNYFRDKWNVFDFVIVVGSIIDIVISEIYKDSSNVTVDFSVNFFRLFRAMRLVKLLSRGGGMRTLLWTFM
ITVTILFTVEMLLKVIAFSPRNFIKEWWNIFDFIVVIGSWTDIIIT---YASTNGTSTVSISFFRLFRAGRLIKLLRKGYTIRVLLWTFL
YFFTVVFTLEAVIHLVAFGVVYYFRDRWNIFDLLIVILSWTGIIIESQVLSNPTINPTI-IRVMRLLRIVRILKLIKAAKGIRSLLRTIM
YFFTVVFTLEAVIHLVAFGVVYYFRDRWNIFDLLIVILSWTGIITIESQVLSNPTINPTI-IRVMRLLRIVRILKLIKAAKGIRSLLRTIM
YFFTVIFTLEAAIHLVAFGVVYYFRDRWNIFDLLIVILINTGIIIESQVISNPTINPTI-MRVMRLLRIVRILKLIKAAKGIRALLRTIM
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KSFQALPYVGLLIVFVFFIYAVIGMQLFGTVLTS---PGSAITEYNNFHSFFSSVLVLF
KSFQALPYVGLLIGMLFFISAVLGMQLFGQIQSD---PTTAIFRYNNFQTFTGALIVLV
KSFQALPYVGLLIVFVFFIYAVIGMQLFGTIVAS---SGSAITEYNNFHSFFSSVLVLF
KSFQALPYVGLLIGMLFFISAVLGMQLFGQIQSD---PTTAIFRYNNFQTFTGALIVLV
KSFQALPYVGLLIVFVFFIYAVIGMQLFGTVLTS---PGSAITEYNNFHSFFSSVLVLF
KSFQALPYVGLLIGMLFFISAVLGMQLFGQIQSD---PTTAIFRYNNFQTFTGALIVLYV
NAMPQVVNLGMLFFLLFFIFAALGIELFGRLDITTDNPINGLSQHANFKTFGMAMLTLF

TLS TWRTGNGISEN———S
MLAGL - PGRAKESTKFP-D
MLSEA - VKKEQPSGN- - -5
MLAGL - PGRAKESTKFP-D
TLS TWRTGNGESEN- - -S
L-PGQAKESAKFP-D
LQDTL RENEDRSENEQQN
NAMPQVVNLGMLFFLLFFIFAALGIELFGRLDETTDNPENGLSQHANFKTFGMAMLTLF
NAMPQVINLGMLFFLLFFIFAALGIELFGRLDETESNPENGLSQHANFKTFGMAMLTLF

| QDTL - RENEDRSENEQQN
| KDTL - RENEDRS INEQRN

GSN--ISYLYFSSFYVLSSFLVSSFWQRLDLRIFDVI----DII----------------- DKIGRIKFDDMVKLLRRISPPLGLGKL|
GSY——VAYPYFVIFVFLSTFLMLNLFVAVIMDNFKYLTRDKSILGPYHLDHFLHTWAEFDPEASGRIKHQELITMLIRIPPPLGFGSS
GSN--ITYLYFSSFYVLSSFLVINLFVAVIMDNFDYLTRDFSILGPHHLDEFVQAWSFFDPEATGRIKFDDMVKLLRRISPPLGLGKL
GSY——VAYPYFVIFVFLSTFLMLNLFVAVIMDNFKYLTRDKSILGPYHLDHFLHTWAEFDPEASGRIKHQELITMLIRIPPPLGFGSS
GSN--ISYLYFSSFYVLSSFLVSSFWQRLDLRIFDVI----DII----------------- DKIGRIKFDDMVKLLRRISPPLGLGKL
GSY——VAYPYFVVFVFLSTFLMLNLFVAVIMDNFKYLTRDKSILGPYHLDHFLHTWAEFDPEASGRIKHQELITLLIRIPPPLGFGSS
SNPILSSLFFVIFVLAAQYVLTNVVVAVLMKHL - ------------cccmmcmmmmoo - EESDEKENNDLDPGSSSAKESQGLDDGMT
SNPILSSLFFVIFVLAAQYVLTNVVVAVLMKHL - -----------ccmmmmmmmmm oo - - EESDEKENNDLDPGSSSAKESQGLDDGMT
SNPILSSLFFIVFVLAAQYVLTNVVVAVLMRHL - -----------ccmmmmmmmmm oo - - EESDEKENNDLDLGSSSAKESQGFDDGIT

W U U U U U

DSTAY - -RNLMGMHMP LGTDNNVKFNATIFALVRKQLKIKLDGNLDLRDRELRNIIKRI - -WPRTP-NKLLDEIVP----LSLKDNDITI
MRTAY——RRLMKLGIPINGDNTIRFKATLFALIRTSLKIKVREDQHEADAELIQIIRKI-—WPQVT—SRTLERILPQ———VEHGARHLTI
DSTAY - -RNLMGMHMP LGTDNNVKFNATIFALVRKQLKIKLDGNLDLRDRELRNIIKRI - -WPRTP-NKLLDEIVP----LSLKDNDITI
MRTAY——RRLMKLGIPINGDNTIRFKATLFALIRTSLKIKVREDQHEADAELIQIIRKI-—WPQVT—SRTLERILPQ———VEHGARHLTI
DSTAY - -RNLMGMHMP LGTDNNVKFNATIFALVRKQLKIKLDGNLDLRDRELRNIIKRI - -WPRTP-NKLLDEIVP----LSLKDNDITI
TRMAY——RKLMKLGIPINGDNTIRFKATLFALIRNSLEIKVREDQHEADHELIQVIKKI-—WPQVT—GRTLERILPQ———VEHGARHLTI

ESNNYYPPGLTDIHLSSNHKN-------- LDKIGEDY----TTHQFDQNHTLKSPLPYQNKYARITVSRSITAIVPQKSTLDQAENEVVM
ESNNYYPPGLTDIHLSSNHKN-------- LDKIGEDY----TTHQFDQNHTLKSPLPYQNKYARITVSRSITAIVPQKSVLDQAENEVVM
ESNNYYPASSTDIHVPPNNKN-------- VSGIGEDLAIYPTKHSYNAN—-FSSPISKQNKYARITASRSINLIIANKPILDQGEIEFVL

AKIYALLITRNFIRRRRERQAKQRREQTSNEIQVGIRVLQDLGQTNLRRASGELRSDDDDE-EEDIKTHAKSQF TLRTFNQSLYRFGSSL
GKIYAALIIYEYYKRYKKQQLREEDEQVRMRTKSLFHRFIDVVRTPIRTGAHKDLEIPTEYPTKQQRSKHFHSHSFKIPRPSLRRSRKRD
AKIYALLIIRNFIRRRRERQAKQRREQTSNEIQVGIRVLQDLGQTNLRRASGELRSDDEDEDEEEFRTHANSQYTLKMFNQSFYRFGSSL
GKIYAALIIYEYYKRYKKQQLREEDEQVRMRTKSLFHRFIDVVRTPIRTGAHKDLEIPTEYPTKQLRSKHFHSHSFKIPRPSLRRSRKRD
AKIYALLIIRNFIRRRRERQAKQRREQTSNEIQVGIRVLQDLGQTNLRRASGELRSDDDDE -EEDIKTHAKSQF TLRTFNQSLYRFGSSL
GKIYAAMIIYEYYKQYRKQQLREEDEQVRIRTKSIFHRFIEAVRTPIRTNTHKESDAGIDSHQKHQRSKHFHSHSFKILRPSLRLSRKRD

QDKFQ------- VHDIRTKSSYPLDDHDDVEDQMELTASIHEENRKLHR -QGQNSDDGHPYLQQHSPLFRHQSYESNEBHHGSI - - - - - Qs
QDKFQ------- VHDIRTKLSYPLDDHDDVEDQMELTASIHEENRKLHR -QGQNSDDGHPYLQQHSPLFRHQSYESNEHHGSTI - - - - - Qs
EDKFQ------- IHHVRNKSSYISSDESDSNETA--PAML GDNQGIR—YRQERKDHDTKIVLSPPVDRHQSQQSNSQRRSI ————— QN
KINSSSDLASQKSS—SIDSIKNKYIKA——PIVYSSQNTHFS ————— EAETPNSVDNRYEVST----- SKDMRHETSQQNKRL - - - - - - - -

KMKSKHAVSAKPSD-SSVSGENNRSRSLPGLIFESTDDNAGKVQDINLYLANRSSKE TDFBIAEVHHEDDEGYLQSEYRNNS - - - - - - - -
KINSNSDLTSQKSS-SIDSTIKNKY@KA- -GITQSSHTLNRDHFSDVNAQASNSVVNTBEVTAV - - - - SRNTREVIGQQGSGV - - - - - - - -
KMKSKHAVSAKPSD-SSVSGENNRSRSLPGLIFESTIDDNAGKVQDINLYLANRSSKE TDFBIAEVHHEDDEGYLQSEYRNNTDERNQTLD
KINSSSDLASQKSS-SIDSTIKNKY@KA- -PIVYSSQNTHFS-- - - - EAETPNSVDNRYEVST-- - - - SKDMRHETSQQNKRL - - - - - - - -
KMKPKKSVSAKPSD-SSASGENNRSKSLPGLVFESTDDNTGNVLDFGPYPTNRIGKESDFBVAEVHYGNNEDSSSFEYRQNG - ERSQTLD
DFNSFSNLSSDTSSFSENPLKSNNSKDNPTRDRIYTADDLNRILSKKRKSLKR—SNSWDFSFT————SEFSNHRRYPISKKK --------
DFNSFSNLSSDTSSFSENPLKSNNSKDNPTRDRIYTADDLNRILSKKRKSLKR-SNSWDFSFT- - - - SEFSNHRRYPESKKK - - - - - - - -
DSNYBNNLQPDTSLLSSNQLQSDTEIHNPDRIRLNTADYPHRFLSAKVNLPKR-SSSWNYSST - - - - SSAESYQHHQF SKKN - - - - - - - -

------------------------------------------------------- ELQTFTDSKEGTSRLNE------------------
--------------------------------------------------------- QSFANSRE@PSELND----------- - - - --
PLLSNRRQGSRFNIYNTSGSNLQPSPLTFEPGRPLHRMIRTTPIGTPKSPQKISIVQSTYNSANNSPTTIHDRYH - SGSANNSNNINGGS
------------------------------------------------------- ELQTFTDSKEGTSRLNE------------------
PQLAHRRQGSRFNIHNTSGANLQPSPLTFEPGRPLHRMIRTTPIGTPKSPQKISIVQSTYNSANNSPTTIRDHYNGTANLNNNNHTGNNT
--------------------------------------------------------- TIYPFHYPSTKLSKD-------------oom--
--------------------------------------------------------- TIYPFHYPSTKLSKD-------------=om--
---------------------------------------------------------- FYPFIYLSGKSTKD---------=--=-----
--------------------------------------------------------- GLRNADIPDSGYT-----------KDKDGGIVN
----------------------------------------------------------------------------------- KKIDSNN
--------------------------------------------------------- GTLKVDIPDTGYT-----------KDKDGGIVN
YSPTRNQHQFKLKLQHEDSNDSETGSLGLRLQKSGSSEGS TDDDLDLNDAIQFNNLQDLLPVDIPDVTISISDSPYGSTDGLDKQYASDL
--------------------------------------------------------- GLRNADIPDSGYT------ - - - - -KDKDGGIVN
LSPTRGNHSSKLKLQHEDSNDSITGLPGLRLQKS TSSEGSTDDEYELSDAIPFNNLHELLPIDIPDVTISIPDSPYGSTDGLDKRSPSDN
--------------------------------------------------------- DSTIPDQPMVVIA- - ---------KEKKVTLPR

--------------------------------------------------------- DSTISDQPMWVIA- - - - - - - - - - -KEKKVTLPR
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KLYGIDITNTGPS-----

NGATEYKRLPSNAFWSSVQRNYNKVLSKSSNNSLNNINGASNLSQDYSNNHTNSTGNNASSRGTNNLHHQRHFSNNHN —————— STLNHS

KLYGIDITNTGSS-----
NSFSAYPRLPSPS-----
KMIQTLV-----------
KMIQTLV-----------
KIFGKYRQLLNED-----

—————————— SSGTIDAGKIQYRRSSFERVSVV---

GHQSDY——YKNDYNGIRNDDYDELELNRNLMLSNFSFNSDDLTNISKITAV———
GNGSGVIDSGSMPYGPYGDTLKTKVSDRINRSTLTGKIHYRKSSFERVSVV- - -
AHQSNYDPYRNNYYENYDDDRDSTEFNKNYALSNFSFSQDDVANASKITAV——-



