SsTRIC
RsSTRIC
MmTRIC
SrTRIC
BcTRIC
HmTRIC
MyTRIC
ApPTRIC
ceTRIC-1
ceTRIC-2
dTRIC
zfTRIC-A
zfTRIC-B
X1TRIC-A
x1TRIC-B
ckTRIC-A
ckTRIC-B
mTRIC-A
mTRIC-B
hTRIC-A
hTRIC-B

SSTRIC
RSTRIC
MmTRIC
SrTRIC
BCTRIC
HWTRIC
MyTRIC
ApTRIC
ceTRIC-1
ceTRIC-2
dTRIC
zfTRIC-A
zfTRIC-B
x1TRIC-A
x1TRIC-B
ckTRIC-A
ckTRIC-B
mTRIC-A
mTRIC-B
hTRIC-A
hTRIC-B

SSTRIC
RSTRIC
MmTRIC
SrTRIC
BcTRIC
HmTRIC
MyTRIC
ApPTRIC
ceTRIC-1
ceTRIC-2
dTRIC
zfTRIC-A
zfTRIC-B
x1TRIC-A
x1TRIC-B
ckTRIC-A
ckTRIC-B
mTRIC-A
mTRIC-B
hTRIC-A
hTRIC-B
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140
139
141
134
137
148
140
141
180
181
172
173
173
173
168
173
167
173
169
173
169

......... MYMILELLNIIGIIAFTIS SLKGTNKGLDIFGVVTLGVI
e ee e MFQTVTILLDWFGLCIFTVT ALVASRKEMDIAGFVLLGAV
«+++« . MLIGQFTLPLAFDLAATFLFAVT ALTAMRKGYDMVGVFFLALV
ceeeeeeeess MNQVLDLVGIFVFALS ALVGVRKRLDVVGMAVLAEM
cteeseesees MAWEIFSIIGTIAFALS AIVAMEEDYDIFGVYILGMA
MGQSA..LQTLFGDPFAVMNTIGLVAFALV ASKAIREEFDLFGITIVGLA
«+eeeeee MFLOEILTGLNYLGILAFSIS SLKAFEKKLDLLGVLVLGFS
«+eeess . MGVFELVVLMMNYVGVFAFAVS. .[GALKGIDKDMDIFGCAFLGLA [VIRDITAGNVPPLAFR
«.MVVPESFQLDQEILLDAGAQLHRLKMYPYFDVAHYLLMIIEVRDDL{ESAASIFSRKHPLSCWLSSML FLANFLLGEPVIAPFK
MGWVPDEWSIDHDTLIDAGGYVQKLKLYPYFDAAHYVLTCLSVRHDL{(PDATISFSRKHPFSCWLSCMLMSFAGS|FLSCFLLGEPIISPLK
«+eeesee. MDPEAFLDVANQVIKLKMFPFFDIAHSLLAALAVREDL{EANAQAFSRKHPLACWLSTML
.MEVLDVL.....NLGETAQYFSKMAMFPVFDVAYYIVSILYLKYEP¢A..VEVSRRSPVASWLCAMLY[CFGSY|ILADIMLGVCPIDYFH

IIADILLGIYPPQILK
TIRDLVLGRTPVFWVE
LLRDGVFLQQVPS.VL
ILRDLILNVRPAA.FS
ALRNLLIGYPIVAFWQ
ATRDLLVTRIPLA.LQ
IVRDVLLGVFPPTSLR

.MDVFAFF.....NLNELAFGLSKLPMFPYFDMAHYIISVMSLREQP[§A..LCVSQRSPLACWFSSML LSALMLADAPVAPLS
.MELLSAL.....SLDDLAASFSKLPVFPLFDVAYYIISILYLKYEP[§A..VDLSKRSPVASWLCAMLY[CFGSY[ILADVLLGESPIHYFS
...... ME.....SLSELSVQFSQLSMFPFFDMAHYVVSVMSAREQA[A..LDIAARSPMASWFSAMLY|CFGGGILSSILLAEPPIAVLS
.MELPGAL.....QLGELAAAFASVPVFPLFDAAYFIVSVLYLKYEP[§A..VEMSRKSPFASWLCAMLHCFGSY[ILADLLLGESPIHYFS
.M.....ELGQVPLLFSRLPMFPFFDLAHYMASVMALKEQR[JA. .VEVSIRSPVACWFSAMLC|CFGGS[VLSSLMLGEPPVAFLA
.MDLMSAL.....SLGELALSFSRVPLFPVFDLSYFIVSIIYLKYEP[§A..VELSRRHPVASWLCAML ILADLLLGEPIIDYFS
..... MEY.....PWDDLTLAFSRTSMFPFFDIAHYLVSVMALKQRP[A..VAAAWNNPLASWLSAML ILSCMLLAESPLKFLT
.MELLSAL.....SLGELALSFSRVPLFPVFDLSYFIVSILYLKYEP[A..VELSRRHPIASWLCAML ILADLLLGEPLIDYFS
..... MDS.....PWDELALAFSRTSMFPFFDIAHYLVSVMAVKRQP[JA. . AALAWKNPISSWFTAML ILSCLLLAEPPLKFLA
N-repeat
( TM3 0D TM4 0 ( TM5 ]
. . . . . . C-Kink
ELNYLLLSVGISIFVFYFYKWLQTN..PIKMIIAISDAVG...LSTFATL[AS.LAYSYGLNPISVGLIAAIV[GTGGGVIRD. .

EPAYVLACLGVAVFTFFFAH..IPQ..SRYRFLLWLDAVG
GSHYLTAVLVASFIGLLFGQ..ALN..RLSLVFLLVDAMG
STGYVLVPIAATVIVFFWHP..HVQ..RVMPAVDVLDAAG
ODMLFQIALLSMTIIFLFPN.ELIK..HWKKWENITDAIG

.LSLFAVTEAE.RALQTGAGPVIAIAMGVATATFGG|ILRD.
.LGLYTVFEAQ.KALNAGLGWVSALLIGVVNAVGGGMLRD.
.LGLFCAV[YTE . KAMNFGLSPLHGALLGVTTAVGGG|ILRD.
.LSAFAVQ[EAL.YAQKLNLPISATIVAAVLTIGIGGGIIRD.
SPVEIGLGLLGVGLAVTLSIVLPTP..DTHPVTVVSDAIG .LAAFTTA[(AI .VATEAGVSAFGIVAIGTINAVGGGAFAD.
EVQPPLIAILGSIITVLLYR..QLR..KIHMAILIADAVG .LGAFTATEAE. IGLEHGLNLLGTAMIASLTIAVGGG|VLRD.
SEPDFIVAIVAITVTICMYR..RVS..NVIGLLPYFDAVG...LGAFAAL[EGT.VALNAGLGPLGVMFASMFT|
RHDDIILATIIWYLVFYAPFDGIYKIAKITPVKCVLAVMKEVKRAYKVSHEVSHAAKLYPNSYIVQVLVGTAK|GAGSGIVRTLEQLVRGV
QHADILLGSIVWYLVFYSPFDVVFRLATWFPVKLGLSVLKEVQRTHKIAAEVKHAVRIYPESYLVQILVGVAK|GAGSGVVKIVEQLARGT
NTGQLLVGTAVWYVVFYTPFDIGYKVAKFLPVKIVASAMKEIYRAKKVYD[EVGHAAKLYPNAWITIMIIIGTLKGNGAGFTKLIERLIRGA
NNSHILLASAVWYLIFFCPLNLFYKCVAFMPVKLVLVALKEVVRTRKIAA[EVHHAHHAYHHGWLIMVITGYVKGSGVA[LMSNFEQLLRGV
NTTNLLLATLMWYLVFYCPLDVVYSLASLLPLRLVLTAMKEVTRTWKVLS[EVSQAGSKYSDALFVMVAVGWAKGAGGGILISNFEQLVRGV
NNANILLASAVWYLTFFCPLNIFYKIVSFLPVKLVLVGMKEVVRVRKIAMETHHAHHHYHHGWVIMVLIGWVKGSGVALMSNLEQLLRGV
NTTNIMLASTIWYMVYYFPYDLFYNCFFFLPIRLIIAGMKEVTRTWKILS[EVTHAHSHYKDALLVMITIGWARGAGGGILISNFEQLVRGV
NNSSVILATAVWYLIFFCPMNLFYKCVSFLPVKLIFVAMKEVVRVRKIAA[EVHHAHHQVHHGWFIMMATGWVKIGSGVA[LMSNFEQLLRGV
KTTNILLASSVWYLVFYCPQDKFYQCFAFLPLRLLVAGMKEVTRTWKIVAEVAHADSHFEDAWLVMVAVGWAR|GAGSGILISNFEQLVRGV
NSSSILLASGVWYLIFFCPLDLFYKCVCFLPVKLIFVAMKEVVRVRKIAVETHHAHHHYHHGWFIMIATGWVK|GSGVAILLSNVEQLLRGV
NHTNILLASSIWYIVFFCPRDLVSQGYSYQPIQFLAAGMKEVTRTWKIVGEVSDANSYYRNAWIVMIVVGWARGAGGAVVTACEQLLKGD
NNSSILLASAVWYLIFFCPLDLFYKCVCFLPVKLIFVAMKEVVRVRKIAVETHHAHHHYHHGWFVMIATGWVK|GSGVA[ILMSNFEQLLRGV
NHTNILLASSIWYITFFCPHDLVSQGYSYLPVQLLASGMKEVTRTWKIVGEVTHANSYYKNGWIVMIAIGWAR|GAGGTIIITNFERLVKGD
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C-repeat
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LUYNEIPMVLTK.EIYATAALLSGFIYYFTTP..YLHHDSLF....V.AFLGSFLLRILS .. vt vuueennennns IKYNFNLPKR.
LGGESPVILRREIYITA.ALLGAAAFVALDA.FGAPRELAL GAGFARAFLSRAAG . v v v vt vt v v e ennnnn LVWGLSLPRY.
MTREDPLIFRPGEFYAAARALAGGLVFAALGLGLGVSAEPAA LAGAGVTVLVRMAS ¢ v vt v vt ve v e ennnnn VRFGWRTPAA.
LAGQIPNLLYDRQLYAVPAMLGSAVMAALYT.VDLHGWPAT LAAAVLAFGLRIAA . ¢ttt v i vnnnennnnn MRLRLRAPLA.
LARRKPLVLRA.DVYAFWTILAGFLIGAKV...IVSD.WAL YTLFILIVCFRMVS .ttt vieennnennnnn IHYKWHLPHR.
LLDRPPFILFE.DFYASCAVLGGIAYWLAGT.VGVAEGTARA GVCAGVVVVTRLARA . ¢ v v v vt ee v nennnn VTFSWNLPTV.
LSNEIPIVLKR.DFYATPTIIGGIVFYFLAQ..WFGGQTSL ILTSVLVTGLRLLA . « vttt eneennnnns MIRKWELPKV.
LAGEIPLIFTR.EFYATAALIGGASLYILSS..FVSLEVAM....FISALITTILRIAS vt vvvuenenennennn IKFGWNLPKV.

WLPTHNELLRP.SFATKACVVAASVLALEKSGTYLTAPHDLVYLVIVGFFVYFKLSAVIL.HVTDPFAPIENLFCAIFMGGIWDAVSRAL
WHPTNHEILRP.SFTTKACVIASIVFTLERHSMYVTAPHDLVYLCVVGFFIYFKLASLCL.SVHDVLMPIENVLCAVFMGGIIDAFAKAV
WITPTAMEFMQP.SFYTKASLLASIIFVLDKKTDWISAPHALVYFGIVIFLVYFKLSSILL.GIHDPFLPLENLCCAIFFGGIWDSLAKIL
WKPETNEVLNM.SFPTKASLYGAILFTLQEAHVLPVSKSTLICL.FTLFMVSSKVFMTARHSHGSPFALIESWVCHVLFGSPLGTEDAHD
WKPETNELLKM.SYPTKVTLLGAVVFSLQQCRYLPIQTHHLTFI.YTLFTVTNKTRMMLLGSSSHPLSSLESFLYKTLFVRPLT......
WKPETNEILHM.SFPTKASLYGAILFTLQQAHWLPISKAYLIFF.FTLFMAVCKIYMTATHSHGSPFAIFESGICYVLFAAANGDHDDHG
WKPESNEFLKM.SYPVKVTLIGAVLFTLQHGHYLPISRHNLMLI.YTMFLVLIKVTMMLTHSTASPFLPLETPLQRILFGQRQKPS. ...
WRPETNEILHM.SFPTKASLYGTVLFTLQQTHWLPVSEANLVFF.FTMFMIVCKVFMTATHSHASPFAPVEGFICPVFFGSVSSGHTSHH
WKPETNELLKM.SYPVKVTLIGAVLFTLQHSQYLPIARHNLMFV.YTIFLVVSKVTMMLTRSTASPFAPIEAALSHMFFGLQKPPS. ...
WKPETNEILHM.SFPTKASLYGAILFTLQQTRWLPVSKASLIFV.FTMFMVSCKVFLTATHSHSSPFDILEGYICPVLFGATWGGDHHHD
WKPEGDEWLKM.SFPCKITLLGSIMFTFQHTRHLAISKHDLMFL.YTIFLVTIKVTMMMTKDTAVTLTPFEDTLTRMLFGRRQQQQFSSS
WKPETNEILHM.SFPTKASLYGAILFTLQQTRWLPVSKASLIFI.FTLFMVSCKVFLTATHSHSSPFDALEGYICPVLFGSACGGDHHHD
WKPEGDEWLKM.SYPAKVTLLGSVIFTFQHTQHLAISKHNLMFL.YTIFIVATKITMMTTQTSTMTFAPFEDTLSWMLFGWQ..QPFSSC
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Supplementary information, Figure S3 Multiple amino acid sequence alignment of
TRIC channels.

(A) Sequence alignment of SsTRIC (Gl: 497675455), RsTRIC (488812244),
Magnetospirillum magnetotacticum TRIC (MmTRIC, 497554682), Streptosporangium
roseum TRIC (SrTRIC, 502656235), Bacillus cereus TRIC (BcTRIC, 487997996),
Halomicrobium mukohataei TRIC (HMTRIC, 506243491), Metallosphaera yellowstonensis
TRIC (MyTRIC, 496364148), Archaeoglobus profundus TRIC (ApTRIC, 502705752),
Caenorhabditis elegans TRIC-1 (ceTRIC-1, 392892025), C. elegans TRIC-2 (ceTRIC-2,
34556095), Drosophila melanogaster TRIC-1 (dTRIC, 18859841), Danio rerio TRIC-A
(zfTRIC-A, 41053814), D. rerio TRIC-B (zfTRIC-B, 41055766), Xenopus laevis TRIC-A
(XITRIC-A, 148237167), X. laevis TRIC-B (xITRIC-B, 189083794), Gallus gallus TRIC-A
(ckTRIC-A, 119331148), G. gallus TRIC-B (ckTRIC-B, 50761922), Mus musculus TRIC-A
(mTRIC-A, 21362331), M. musculus TRIC-B (mTRIC-B, 21312532), Homo sapiens
TRIC-A (hTRIC-A, 13129060) and H. sapiens TRIC-B (hTRIC-B, 8922461). SsTRIC
shares sequence identities of 23% and 21% with hTRIC-A and hTRIC-B, respectively.
RsTRIC shares sequence identities of 24% and 23% with hTRIC-A and hTRIC-B,
respectively. The secondary structure of SsTRIC is indicated above the sequences. The
conserved kinks in TM2 and TM5 are enclosed in black boxes. The red residues indicate
similarly conserved residues. (B, C) Conserved residues between SsTRIC and hTRIC-A
(B), and between SsTRIC and hTRIC-B (C) mapped on the SsTRIC structure. The red
and orange residues indicate strictly and similarly conserved residues, respectively. The

sequence alignment and the identity percentages were calculated with ClustalW.





