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Supplementary Data 2: Alignments of predicted sequences encoded Nay channels in Placozoa: Trichoplax
adhaerens (H1 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

BUEPIE - cysteine

Abbreviations:

DI - Domain |
DIl - Domain Il
DIIl - Domain Il
DIV - Domain IV
Inactivation gate
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-YYWRKRDINFDNLGNALLSLFHVATILDGWKRAMKSAVDARG----====-===- === -mmmmmmmm oo oo -~ VNLQPSNLHNPA
-YYWRNRVINFDNLGNALLSLFHVATIQDGWKRAMQSAVDARG- - === === === === mm oo m e o e e o e e e e
SYLWEPY - === m e e e e e e e e b e e e e e e e o
-YSWKPYDLNFDNLGNSLLSLLHIAYMDGWKRLMKQAVDSRG----==----=----cmmm e e oo oo o - IDLQPQILYNPA
-YSWKPYDLNFDNLGNSLLSLLHIAYMDGWKRLMKQAVDSRG----=----==---cccm e mmm oo oo - - IDLQPQILYNPA
-LPWRPYDTNFDNLGNALLALLHIATILDGWTKIMRHTVEARG--------------=-----ccmmmmmm e - - VGLVPKPLFNTA
-YLWRPYDTNFDNLGNALLALLHIATLDG KIMRHTVEARGVGLVPKPLFNTAARIFVVIFIVIGVFISLNLIAGVIVGLVPKPLFNTA
-YLWRPYDTNFDNLGNAL LALMHVVTLDGWK T IMRHTVEARG - - = = = = = === === = = oo oo e oo e e VGVVPKPLFNTA
-LPWRPYDTNFDNLGNALLALMHVVTLDGWKTIMRHTVEARG - = == === = = = = = = = = = = e e oo o VGVVPKPLFNTA
Inactivation gate
AYVYFVIFIFFGTFFTLNLIVSVIIDNFYKLKR---------------- TYERNAAGIPTOILLTESQKKWYKTMQKLSKKKPTKQIPPS
AYVYFVIFIFFGTFFTLNLIVSVIIDNFYKLKR---------------- TYERNAAGIPTOILLTESQKKWYKTMQKLSKKKPTKQIPPS
AYLYFVIFIFFGTFFTLNLIVSVIIDNFYKLKR--------=-------- TYERNAAGIPTOILLTDSQKKWYKTMQKLSKKKPTKVIPPS
AYLYFVIFIFFGTFFTLNLIVSVIIDNFYKLKR-----=---=-------- TYERNAAGIPTOILLTDSQKKWYKTMQKLSKKKPTKVIPPS
AYIYFVAFIIIGSFFSLNLIVSVIIDIFYALKQ ———————————————— KSESGSLGIPTOLEMTESQKRWYNVMKTMSKSKPVRRIPLP
AYIYFVAFIIIGSFFSLNLIVSVIID@FYALKQ---------------- KSESGSLGIPTOLEMTESQKRWYNVMKTMSKSKPVRRIPLP
AYIYFVAFIIVGSFFSLNLIISVIIDSFYTLKR--------=-------- KSENGSLGIPV RWYNVMKTMSKSRPVKRIPPP
AYIYFVAFIIVGSFFSLNLIISVIIDSFYTLKR---------------- KSENGSLGIPV RWYNVMKTMSKSRPVKRIPPP
AHGYFVAFIIIGVFVALNLIVGVIIDGFYVSHQ---------------- KLERQQSGSAL RRWYRMMRKLLKTKPKKSIPRG
AHGYFVAFIIIGVFVALNLIVGVIIDGFYVSHQ---------------- KLERQQSGSAL RRWYRMMRKLLKTKPKKSIPRG
ANAYFVAFIIIGVFVALNLIVGVIIEGFYVSHK------------------ QRQQHGNAL RRWYRMMRKLLKTKPKKSIPPA
ANAYFVAFIIIGVFVALNLIVGVIIEGFYVSHK------------------ QRQQHGNALH RRWYRMMRKLLKTKPKKSIPPA
ARLFFIAFIVVGVFLTLNLIAGVIIDQFYSSRK------------------ KSRSISYEVKGALALNQL---------- KPKSLNQLIP—
ARLFFIAFIFVGVFLTLNLIAGVIIDQFYSSRK-----=----ccmmmmmm e e e e e e e o - - KINPVIQI———
ARLYFVAFIAIGVFLTLNLIAGVIIDQFYSSRK-----=---=-------- KYMSKRNSNSIHALFTDTQLHWYRMMKRLMRAKLIIRVPPP
ARLYFVAFIIIGVFITLNLIAGVIIDRFYSSRK---------------- KYESRD-GSNISTLFTDSQELHWYKMIRKLMRSKLIKSVPAA
ARLYFVAFIIIGVFITLNLIAGVIIDRFYSSRK---------------- KYESRD-GSNISTLFTDSQEIHWYKMIRKLMRSKLIKSVPAA
ARIF FIVIGVFISLNLIAGVIIDRFYNSRK--------=------- KYESSK-GKNIHSLLTESQEIRWYKTMKKLMRVKLVKSIPPA
ARIF FIVIGVFISLNLIAGVIIDRFYNSRK--------=------- KYESSE -GKNIHSLLTESQELRWYKMMKKLMRVKLVKSIPPA
ARIFMVEFIVVGVFISLNLITGVVIDRFYNSRKKGLLHPFSYSWDAKKYKYESSK-GKNLHSLLTESQIRWYRMMKKLMRIKLVKSIPPA
ARIFMV@FIVVGVFISLNLITGVVIDRFYNSRK------==----==---- KYESSK-GKNLHSLLTESQELRWYRMMKKLMRVKLVKSIPPA
RYKWQNHLLGYVQTQRFDLFIMTIIFANTITMMVNHYQEAKESWLFIYFARQTRIIDI-------------- IFTSIYTLEAILKILAMR
RYKWQNHLLGYVQTQRFDLFIMTIIFANTITMMVNHYQEAKE------ VSDALRIIDI-------------- IFTSIYTLEAILKILAMR
KYQWQNDLLGYVQTQRFELFIMVIIFANTITMMVNHYQESKQ------ VTDALHILLL------=--=--=--=-- ILLSAKATILKITAMR
KYQWQNDLLGYVQTQRFELFIMVIIFANTITMMVNHYQESKQ------ VTDALHILLL--------=---=----- ILLSAKATILKIMAMR
KRDSQKRLLATIVQSNKFELAITLVIVANTAAMMVVHFDQSQE------ VTRVLDILFL----==-=mmmmmmm e e e e o - MR
KRDSQKRLLATIVQSNKFELAITLVIVANTAAMMVVHFDQSQE------ VTRVLDILFFTSKSYNEILVQVFGFILTIYVLEAILKIIAMR
KRDSQRRLLATIVQSNKFEVTIIIVILINTIAMMMVHFDQSKD - == === === m o e e e e e e e e e e e e e e o o

NHQWQIRLRKFVENPKFEMTVIYIIVANVIVMMVTHYHESNE - - - - - - VHETALFFNG------- YLLGFNYFFTIFYVIEAVLKIIVFR
NHQWQIRLRKFVENPKFEMTVIYIIVANVIVMMVTHYHESNE - - - - - - VHETALFFNG------- YLLGFNYFFTIFYVIEAVLKIIAFR
TVF- oo meee oot TFINSIMTJ- - - - o ool
TSEWQNQLRKLVQDSRFEMLVIYITVSNIBVMMVTHYNESDE - - - - = - = = = = = - = < oo oo oo oo
---------- YIQLGE TALLQLY I - - - -~ o o o e e e e e e e e
EYKWQKILIRIFEDKKYEIFSITVIILNVIAMAITHYKQS - -~ - == oo oo oo oo
RTAWQNNLMKF FEDKRYEIFNMVVILLNVIVMTVTHYQQSNQ- - - - - - LTFILSILNY-------mmmmm o IFTAYYTLE TLKLMAYR
RTAWQNNLMKF FEDKRYEIFNMVVILLNVIVMTVTHYQQSNQ- - - - - - LTFILNILNY----------mmo- FTAYYTLE@ILKLMAYR
MFGWQNKLKIFFEDRRYEAFNMAVVLFNITAMTATHYQQSAQ------ ITLILNIMNY------=------- SFTAYFGLE@ILKLLAFR
MFGWQNKLKIFFEDRKYEAFNMAVVLFNIIAMTVTHYQQSAQ------ ITLILNIMNY-------------- SFTAYFGLEGILKLLAFR
MFGWQNKLKIFFEDRRYEAFNMAVVLFNITAMTATHYQQSAQ------ ITLIL---=-mmmmmmmmmmmemm e TYFGLEEVLKLLAFR
MFGWQNKLKIFFEDRRYEAFNMAVVLFNITAMTATHYQQSAQ------ ITLILNIMNY-------------- SFTAYFGLEGILKLLAFR



H1_Navil
H2_Nav_1
H4 Nav_1
H13_ Navl
H1_Nav_2
H2_Nav_2
H4 _Nav_2
H13_Nav_2
H1 Nav_3
H2_Nav_3
H4 _Nav_3
H13 Nav_3
H1_Nav_4
H2_Nav_4
H13_Nav_4
H4_Nav_4
H1_Nav_5
H2_Nav_5
H4 _Nav_6
H13 Nav_6
H13 Nav_7
H4 _Nav_7
H4_Nav7
H13_ Nav_7

H1_Navl
H2 Nav_1
H4 Nav_1
H13 Navl
H1 Nav_2
H2_Nav_2
H4 _Nav_2
H13_Nav_2
H1_Nav_3
H2_Nav_3
H4_Nav_3
H13_Nav_3
H1_Nav_4
H2_Nav_4
H13 _Nav_4
H4 _Nav_4
H1_Nav_5
H2_Nav_5
H4_Nav_6
H13_Nav_6
H13_Nav_7
H4_Nav_7
H4_Nav77
H13_Nav_77

H1_Navl
H2_Nav_1
H4 Nav_1
H13 Navl
H1_Nav_2
H2_Nav_2
H4_Nav_2
H13_Nav_2
H1_Nav_3
H2_Nav_3
H4 _Nav_3
H13 Nav_3
H1_Nav_4
H2_Nav_4
H13_Nav_4
H4_Nav_4
H1_Nav_5
H2_Nav_5
H4_Nav_6

1830
1061
1740
1721
1503
1533
1539
1539
1769
1727
1750
1826
2014
1549
1650
1408
1464
1501
1629
1683
1779
1773
1845
1543

1914
1145
1824
1805
1588
1618
1549
1549
1859
1817
1750
1835
2086
1620
1663
1408
1464
1501
1712
1766
1862
1856
1928
1626

2002
1233
1912
1893
1676
1706
1549
1549
1947
1905
1750
1835
2176
1710
1663
1408
1464
1501
1802

RYYFNIPWNVFDFEIVILSIIGLVLDIIAQTN------ SIPISPSVLRVLRVFRITRVLRLIEVAKGVRRLLMSLAMSLPALLNIGELLF
RYYFNIPWNVFDF@IVILSIIGLVLDIIAQTN------ SIPISPSVLRVLRVFRITRVLRLIEVAKGVRRLLMSLAMSLPALLNIGELLF
QYYFKIPWNVFDFEIVILSIVGLVLDITAQTN------ SIPISPSVLRILRVFRITRVLRLIEVAKGVRRLLMSLAMSLPALFNIGELLF
QYYFKIPWNVFDFEIVILSIVGLVLDITAQTN------ SIPISPSVLRILRVFRITRVLRLIEVAKGVRRLLMSLAMSLPALFNIGELLF
QHYFKNLWNLFDFIIVLVAIIGIILDVMDSSNA----- SIPINPSMLRTLRLFRIVRILRVLEFAKGIRKLLTAFAMSMPALFNVALLVF
QHYFKNLWNLFDFIIVLVAIIGIILDVMDSSNA----- SIPINPSMLRTLRLFRIVRILRVLEFAKGIRKLLTAFAMSMPALFNVALLVF
—————————————————————————————————————————————————————— ITRLLDILDN-----------------oommmmm -
—————————————————————————————————————————————————————— ITRLLDILDN-----------------co-o--m-
LYYFKDAWNLFDFAVVILSISGLVFEILTRANIISTTANTTINPSTIRILRIFRIVRILRLVQYAQGIRRLLISLAMSAPALLNIGMLTF

LYYFKDAWNLFDFAVVILSISGLVFEILTRANIISTTANTTINPSTIRILRIFRIVRILRLVQYAQGIRRLLISLAMSAPALFNIGMLTF

———————————————————— VGLVLNIFF--------m oo mmmmmm oo mm oo
———————————— LFLLLASITGIVLSNLASV-------TFRVSPAITIRAIRIFRIVRMIRLLRHAQGMRRLLMALIASIPALFNIAILIA
————————————— SPILASITGIVLSNLPSV-------TFRVSPAIIRAIRIFRIVRMIRLLRHAQGMRRLLMALTIASIPALFNIAILIA
—————————————————— AVMTVALNILSMN = === === == == - o oo oo oo e oo oo oo oo oo mmmmmm- oo
LYFFKDIWNIFDMVVVIASLGGIILSLLPAL------- TFRISPAIVRILRVFRVVRILRLLRHARGMRRLIMSLIASAPALFNIAALIA
LYFFKDIWNIFDIVVVIASLGGIILSLLPAL------- KFRISPAIARILRVFRVVRILRLLRHARGMRRLIMSLIASAPALFNIAALIA
LYYFKDIWNVFDLIVVLASVVGLIFSLLPSI------- NFPVSPSIIRIIRVFRVIRILRLLRHARGMRRLLMSLVASIPALLNIAALLA
LYYFKDIWNVFDLIVVLASVVGLIFSLLPSV------- NFPVSPSIIRIIRVFRVIRILRLLRHARGMRRLLLSLVASIPALLNIAALLT
IYYFKDIWNVFDLIVVLASVVGLIFSLLPSI------- KFPVSPSIIRIIRVFRVIRILRLLRHARGMRRLLMSLVASIPALLNIAALLV
LYYFKDIWNVFDLIVVLASVVGLIFSLLPSI------- NFPVSPSIIRIIRVFRVIRILRLLRHARGMRRLLMSLVASIPALLNIAALLA
DIV
LVMFIYAIIGMSLFGSMVHHGTITDTINFETFPNAMALLFRLMT DVLDSLMTDGPNENASLT - -NLAPTGTEGNPGAAIPYMVTF

LVMFIYAIIGMSLFGSMVHHGTITDTINFETFPNAMALLFRLMT]
LVMFIYAIIGMSLFGGMVHHGTITDTINFETFPNAMAVLFRLMT]
LVMFIYAIIGMSLFGGMVHHGTITDTINFETFPNAMAVLFRLMT]
LVMFIYAIVGMSSFAYVKHQTAITKNMNFETFPNGLLLLFRLST] DVLHDLMVQPPDENNSAT - -AFSWNGDE@GNPPVAITFLITY
LVMFIYAIVGMSSFAYVKHQTAITKNMNFETFPNGLLLLFRLST] DVLHDLMVQPPDENNSAT - -AFSWNGDEGNPPVAITFLITY

DVLDSLMADGPNENASLT--NLAPTGTEGNPGAAIPYMVTF
DVLDSLMTDGPN@NATLT--NISPTGTEGNPGAAIPYMVTF
DVLDSLMTDGPN@NATLT--NISPTGTEGNPGAAIPYMVTF

LVIFIYAVLGMSVFYNVKHTGVLTNVFNFDDFFNSLIVLFQLMTRAAGWTDVSSALSIESPNENSNDT - -TISPFGNEGNRSLSLLFTSSY
LVIFIYAVLGMSVFFNVKHTGVLTNVFNFDDFLNSLIVLFQLMTRAAGWTDVSSALSIESPNENSNDT - -TISPFGNEGNRPLSLLFTSSY

VVSFVYAIIGMSVFSHVKYHGVITKSLNFENFVTTSIILVQFSTRAGWTNFHHALSIQPPKETSASAIPTFVPTGNEGSPHLATIYIISY
VVSFIYAIIGMSVFNHVKYHGVITKSLNFENFITTSIILVQLSTRAGWTDFHHALSIQPPKETSASAVSTFVPTGNEGSPHLATIYIISY

IISYIYAVFGIAVFRNVKYQSVISATLNFQSFVKSSILLIQISTIESGWITDILHELSIQPPKEKPAATNSTFFPSGNEGDHTIAMIYVVSY
VISYIYAVFGMAVFRNVKYQSVISATLNFQSFVKSSILLIQISTRESGWTDILHELSIQPPKEKPAATNSTFFPSGNEGDHTIAMIYVVSY
IISFTYTIIGIALFKDVKYQGIIDATLNFQSYFKASMILFQLST DFHKALSVQPPKEEANIT--TIIPTGNEGSPVLATIYIITY
IISFTYTIIGITLFKDVKYQGIIDATINFQSYFKASMILFQLST DFHKALSVQPPKEEANIT--TIIPTGNEGSPVLATIYMITY
IVSFMYAIIGMTLFKNVKYQGIIDATINFHSFYKTSIILFQLST DFHKALSVQPPK@EANIT--TIIPTGNEGSPVLATIYIITY
IISFTYTIIGIALFKDVKYQGIIDATLNFQSYFKASMILFQLST DFHKALSVQPPK@EANIT--TIIPTGNEGSPVLATIYIITY

VFITFLVLVNMYVAIILNNYQEVVEDEEIG-ITTGDIDMYYELWSKYDPYATQFIDYHFLSQFVADLNPPLKIPQPNKYAGVALNLPLYD
VFITFLVLVNMYVAIILNNYQEVVEDEEIG-ITTGDIDMYYELWSKYDPYATQFIDYHFLSQFVADLNPPLKIPQPNKYAGVALNLPLYD
VFITFLVLVNMYVAIILNNYQEVVEDEEIG-ITTSDIDMYYELWSKYDPYATQFIDYHYLSPFVAELNPPLKIPQPNKYAGVALNLPLYD
VFITFLVLVNMYVAIILNNYQEVVEDEEIG-ITTSDIDMYYELWSKYDPYATQFIDYHYLSPFVAELNPPLKIPQPNKYAGVALNLPLYD
IFITTFVLINMYVAIILNNYQEVEEEEEGSVITAEDINVFYETWAKYDPEASQFISFRYLSPLVAELKPPLRIPQPNKYPLIALDLALYD
IFITTFVLINMYVAIILNNYQEVEEEEEGSVITAEDINVFYETWAKYDPEASQFISFRYLSPLVAELKPPLRIPQPNKYPLIALDLALYD

VYLTWLVLSNLFVAVILSNYQDVVDTEAGG-VTEMDIDIFYEVWAKYDTEATQFIDYSSLSPLVADIKPPLGVPQPNRYAGIALDLPLYR
VYLTWLVLSNLFVAVILSNYQDVVDTEAGG-VTEMDIDIFYEVWAKYDTEATQFIDYSSLSPLVADIKPPLGVPQPNRYAEGIALDLPLYR

ILLTIYSIRRRY ------------------------- QlFFETWAKYDPEATQFIHYEELSLLLNELPPPFGTPIPNIYV ISLNLPVYY
ILLTWFVLINLFVAVILSNYQDIVDADSAT-VSEEDISTFFETWAKYDPEATQFIHYEELSLLLNELPPPFGTPIPNIYV ISLNLPVYY

LLLIWFILINLFIAVILNNYQDIVESDSAV—VSEEDIQSFYETWAKYDPKATQFIHYNKLSNLLNDLSPPFGSPIPNTYVIISLHLPLYE
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LLLIWFILINLFIAVILNNYQDEVESDSAV-VSEEDIQSFYETWAKYDPKATQFIHYNKLSNLLNDLPPPFGSPIPNTYVEISLHLPLYE
LVVAWFILLNLFIAVILNNYQDEVDADSAS-ISDEKIQSFFETWAKYDPRATQFIHYNMLSSLLNDLEEPFGSPIPNTYVEIRLNLPIYD
LIAAWFILLNLFIAVILNNYQDEVDADSAS-ISDENIQSFFETWAKYDPEATQFIHYNMLSSLLNDLEEPFGSPIPNTYVEIRLNLPIYD
LVVAWFILLNLFIAVILNNYQDEVDADSAS-ISDENIQSFFETWAKYDPKATQFIHYNMLSSLLNDLEKPFGSPIPNTYVEIGLNLPIYD
LVVAWFILLNLFIAVILNNYQDEVDADSAS-ISDEKIQSFFETWAKYDPRATQFIHYNMLSSLLNDLEEPFGSPIPNTYV@IRLNLPIYD

EDRLHELDILEGLLFRVLGNPFEE-GTQAVEEFFILKRQMEKKFAEAFPNWR-ADSANRNART TMQLSRENWAAKVIQRAYRQWKYRSDI
EDRLHELDILEGLLFRVLGNPFEE-GTQAVEEFFILKRQMEKKFAEAFPNWR-ADSANRNART TMQLSRENWAAKVIQRAYRQWKYRSDI
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