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Supplementary Figure 1A

Multiple sequence alignment for Alv-al-pHCI, its mutants and Alv-a9 with other members of the Cysteine loop receptor
family. GI accession numbers of sequences are as follows, C. elegans GluCl o, 559559 (CE_GIuC_alpha); Human
glycine al, 119372310 (HS_GIlyR_alphal), Human GABA pl, 194097386 (HS GABArhol) Human GABAA al,
38327554 (HS_GABA_A alphal) Human o7 nAChR, 496607 (HS_Nic_alpha7) subunits from T. marmorata : o,
213216 (HS_Nic_alpha), B, 39653645 (HS_Nic_beta), & ,39653649 (HS_Nic_delta), vy , 39653647 (HS_Nic_gamma), L.
stagnalis AChBP, 14285341 (LS_AChBP) A. californica AChBP, 325296909 (AC_AChBP), Human 5-HT3A,
37514834 (HS 5HT3A) and the bacterial GLIC and ELIC receptors (37523766 and 169791754). Transmembrane
helices M1-M4 are indicated as green boxes according to PDB structure 3rhw (C.elegans GIuCl). The signal peptide for
Alv-al-pHCI and its mutants is indicated by a grey bar. Conserved residues are marked in yellow. N-terminal residues of
Alv-al-pHCI, predicted to be disordered are highlighted in red and were absent in the construct tAlv-al-pHCI. In thAlv-
al-pHCI, in addition to these N-terminal residues those of the predicted N-terminal helix, highlighted in grey, were
deleted. M3-M4 loop residues are highlighted in cyan. In the tAlv-al-pHCI-AGT and thAlv-al-pHCI-AGT constructs
the predicted M3-M4 loop residues were replaced by the tripeptide AGT.

For an overview of the constructs see Fig. 1 of the main text.

Supplementary Figure 1B

Sequence alignment for M2 transmembrane helices
Alignments of several anion specific CLRs (A) and cation specific CLRs (B).
The conservation pattern clearly groups Alv-al-pHCI as an anionic channel and Alv-a9 as a cationic channel, in accord

with other authors and our results.

Supplementary Figure 2

Alignment of EST sequences of Alv-al-pHCI, EST sequences GO149973.1, GO164508.1, GO215979.1, GO215980.1
were taken from NCBI database and TERA02171 was taken from Alvinella pomejana EST sequences database available

at www.alvinella.igbme.fr.
Supplementary Figure 3

Western Blot with Anti His-tag Antibody of membranes preparations from Sf9 cells for different Alv-al-pHCL
constructs: Lane 1- thAlv-al-pHCI, Lane 2- thAlv-al-pHCI-AGT, Lane 3- tAlv-al-pHCI, and Lane 4- tAlv-al-pHCI-
AGT.

Lanes C: Molecular weight markers from top to bottom (kDa): 170, 130, 100, 70(red), 55, 40, 35, 25 and 15.

Supplementary Figure 4



Statistics of channel activities of tAlv-al-pHCI in 8 different oocytes and of Alv-al-pHCI in 7 different oocytes.
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ATGTGTCACCCTCAGTGGATGGCGGCCGCCGGTCTATTTTAAGACACCGACCTTCATCTC

TGGTCAGAACGACGGACCGGTTGAGGTTAAAGTAGATTTCCATGTTCTCAGCATAAGCGC
--GTCAGAACGACGGACCGGTTGAGGTTAAAGTAGATTTCCATGTTCTCAGCATAAGCGC

AATGAGCGAAGCTAATATGGAATATCAGCTGGACATCTACTTTCGACAGACATGGACAGA
AATGAGCGAAGCTAATATGGAATATCAGCTGGACATCTACTTTCGCCAGACATGGACAGA

TCGCCGGCTGGCATACAACCTCTCCGATCTGGGTCCCGGTTCCAGGATGGGTTACTTTAA
TCGCCGGCTGGCATACAACCTCTCCGATCTGGGTCCCGGTTCCAGGATGGGTTACTTTAA
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ACTGGGCAAGGATCCGAGAAATCTAATCTGGGTACCAGATCTTTTCTTTCCGTTCGAGAA
ACTGGGCAAGGATCCGAGAAATCTAATCTGGGTACCAGATCTTTTCTTTCCGTTCGAGAA

GCAGGCCTCTTTCCATGTCATTACCGTGCCAAACATCATGGTCCAGATTTATCCGAGCGG
GCAGGCCTCTTTCCATGTCATTACCGTGCCAAACATCATGGTCCAGATTTATCCGAGCGG
-CAGGCCTCTTTCCATGTCATTACCGTGCCAAACATCATGGTCCAGATTTATCCGAGCGG
-CAGGCCTCTTTCCATGTCATTACCGTGCCAAACATCATGGTCCAGATTTATCCGAGCGG

AGAGGTCATGTACAGCACCAGGTTAACCCTTGTCATAGCGTGCAAGATGCAGCTTTCGTC
AGAGGTCATGTACAGCACCAGGTTAACCCTTGTCATAGCGTGCAAGATGCAGCTTTCGTC
AGAGGTCATGTACAGCACCAGGTTAACCCTTGTCATAGCGTGCAAGATGCAGCTTTCGTC
AGAGGTCATGTACAGCACCAGGTTAACCCTTGTCATAGCGTGCAAGATGCAGCTTTCGTC

CTTTCCCATGGACAGCCAGACGTGTCCTTTTGACATCGAAAGTTACTCCTACCAAACGAG
CTTTCCCATGGACAGCCAGACGTGTCCTTTTGACATCGAAAGTTACTCCTACCAAACGAG
CTTTCCCATGGACAGCCAGACGTGTCCTTTTGACATCGAAAGTTACTCCTACCAAACGAG
CTTTCCCATGGACAGCCAGACGTGTCCTTTTGACATCGAAAGTTACTCCTACCAAACGAG

TGAGATGATCCTGTTGTGGAAGGACAACCCCGTGACACTTGAGGATTTTTTTGAACTGCC
TGAGATGATCCTGTTGTGGAAGGACAACCCCGTGACACTTGAGGATTTTTTTGAACTGCC
TGAGATGATCCTGTTGTGGAAGGACAACCCCGTGACACTTGAGGATTTTTTTGAACTGCC
TGAGATGATCCTGTTGTGGAAGGACAACCCCGTGACACTTGAGGATTTTTTTGAACTGCC
TGAGATGATCCTG-TGTGGAAGGACAACCCCGTGACACTTGAGGATTTTTTTGAACTGCC

COGGTTTTCTCmm —m - — o oo
CCGGTTTTCTCTGAAGCTCCCCATTAAAACGACCGTCTGTACAAAGGAATACAAAACAGG
CCGGTTTTCTCTGAAGCTCCCCATTAAAACGACCGTCTGTACAAAGGAATACAAAACAGG
CCGGTTTTCTCTGAAGCTCCCCATTAAAACGACCGTCTGTACAAAGGAATACAAAACAGG
CCGGTTTTCTCTGAAGCTCCCCATTAAAACGACCGTCTGTACAAAGGAATACAAAACAGG

AAGCTTTCCTTGTCTACAGGCGAAGTTTGAAATGAGCCGTTTCTTTGGTGATTACCTGCT
AAGCTTTCCTTGTCTACAGGCGAAGTTTGAAATGAGCCGTTTCTTTGGTGATTACCTGCT
AAGCTTTCCTTGTCTACAGGCGAAGTTTGAAATGAGCCGTTTCTTTGGTGATTACCTGCT
AAGCTTTCCTTGTCTACAGGCGAAGTTTGAAATGAGCCGTTTCTTTGGTGATTACCTGCT

CCAGACGTATATCCCATCCGGATTGATCGTCATCCTCTCCTGGGTGGCATTCTGGATCAA
CCAGACGTATATCCCATCCGGATTGATCGTCATCCTCTCCTGGGTGGCATTCTGGATCAA
CCAGACGTATATCCCATCCGGATTGATCGTCATCCTCTCCTGGGTGGCATTCTGGATCAA
CCAGACGTATATCCCATCCGGATTGATCGTCATCCTCTCCTGGGTGGCATTCTGGATCAA

TAAAGAAGCCATTCCGGCTAGGGTTTCGCTTAGCATTGTCACGGTCATGACACTGGTGTC
TAAAGAAGCCATTCCGGCTAGGGTTTCGCTTAGCATTGTCACGGTCATGACACTGGTGTC
TAAAGAAGCCATTCCGGCTAGGGTTTCGCTTAACATTGTCACGGTCATGACACTGGTGTC
TAAAGAAGCCATTCCGGCTAGGGTTTCGCTTAGCATTGTCACGGTCATGACACTGGTGTC

CCACATTGCCGG -~ = == — == m oo
CCACATTGCCGGTTCTAAGACTTCCATTCCCAGTGTCACTTACCTGAAGGCCGTCGATGT
CCACATTGCCGGTTCTAAGACTTCCATTCCCAGTGTCACTTACCTGAAGGCCGTCGATGT
CCACATTGCCGGTTCTAAGACTTCCATTCCCAGTGTCACTTACCTGAAGGCCGTCGATGT

GTGGATGATGATGGCCATGGTATTTGTGTTCGCGGCGGTCATCGAGTACGCCTTCGTCAA
GTGGATGATGATGGCCATGGTATTTGTGTTCGCGGCGGTCATCGAGTACGCCTTCATCAA
GTGGATGATGATGGCCATGGTATTTGTGTTCGCGGCGGTCATCGAGTACGCCTTCGTCAA

CTCTCTCGATCGTAAGGCGATGAAAGCAAAAAAGGCCGGACAACCAGCCAGCAAGGTGGC
CTCTCTCGATCGTAAGGCGATGAAAGCAAAAAAGGCCGGACAACCAGCCAGCAAGGTGGC
CTCTCTCGATCGTAAGGCGATGAAAGCAAAAAAGGCCGGACAACCAGCCAGCAAGGTGGC
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CGGCGCGGAAGACGGCCAGGATGAGCCCAAGTACGCAGACCACGCCTAGAGAGTTGACAA
CGGCGCGGAAGACGGCCAGGATGAGCCCAAGTACGCAGACCAC-————————————————
CGGCGCGGAAGACGGCCAGGATGAGCCCAAGTACGCAGACCACGCCAAGAGAGTTGACAA

CAAAAAAA
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