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SsTRIC      1
RsTRIC      1
MmTRIC      1
SrTRIC      1
BcTRIC      1
HmTRIC      1
MyTRIC      1
ApTRIC      1
ceTRIC-1    1
ceTRIC-2    1
dTRIC       1
zfTRIC-A    1
zfTRIC-B    1
xlTRIC-A    1
xlTRIC-B    1
ckTRIC-A    1
ckTRIC-B    1
mTRIC-A     1
mTRIC-B     1
hTRIC-A     1
hTRIC-B     1

                                               G                                                                    L     II F IS                           VI  Y G II  ILL         ....................MYMILE LNIIG  A T  ........ SLKGTNKGLDIFGVVTLG  TS A G  AD   GIYPPQILK
                                               G                                                                    L     L  F VT         A  A       A      AV   GG  I  LVL    V    ...................MFQTVTI LDWFG CI T  ........  LV SRKEMDI GFVLLG  TGV  GT RD   GRTP FWVE
                                               G                                                           L        AF       FAVT         A  A       V  F   LV   GG LL   V          ................M IGQFTLPL  DLAATFL    ........  LT MRKGYDM GV FLA  TGL  G  RDG FLQQVPS.VL
                                               G                                                                    V     I  FALS         A          V       M   GG IL  LIL    A    .......................MNQ LDLVG FV    ........  LVGVRKRLDV GMAVLAE TAL  G  RD   NVRP A.FS
                                               G                                                                    IF     I FALS         A  A          Y   MA  FGG AL  LLI    V    ......................MAWE  SIIGT A    ........  IV MEEDYDIFGV ILG  TA   G  RN   GYPI AFWQ
                                               G                                                                    V     LV FAL          A  A              LA  F G A   LLV    L    .........MGQSA..LQTLFGDPFA MNTIG  A   V........  SK IREEFDLFGITIVG  MA A G TRD   TRIP A.LQ
                                               G                                                                          IL F IS            A       L            G IV  VLL         ..................MFLQEILTGLNYLG  A S  ........ SLK FEKKLDL GVLVLGFSTALA G  RD   GVFPPTSLR
                                               G                                                           M        M     V  FAVS         A                 LA  FGG VI  IIA         ................. GVFELVVL MNYVG FA    ........  LKGIDKDMDIFGCAFLG  TA   G  RD   GNVPPLAFR
                                               G                                                           A        MY    VA YLL                     L  W   ML  F    L   LL    I    .MVVPESFQLDQEILLD GAQLHRLK  PYFD  H   MIIEVRDDL SAASIFSRKHP SC LSS  MC ADAF ANF  GEPV APFK
                                               G                                                           A        LY    AA YVLT            I          W   ML  F G  L   LL    I    MGWVPDEWSIDHDTLID GGYVQKLK  PYFD  H    CLSVRHDL PDA SFSRKHPFSC LSC  MS A SF SCF  GEPI SPLK
                                               G                                                           V        MF    IA  LL          A          L  W   ML  F G MV   LL    L    .........MDPEAFLD ANQVIKLK  PFFD  HS  AALAVREDL  NAQAFSRKHP AC LST  VI A G  ANG  GEPI APLK
                                               G                                                           I        MF    VA YIVS         A  V       V  W   ML  FG  IL  IML    I    .MEVLDVL.....NLGE AQYFSKMA  PVFD  Y    ILYLKYEP  .. EVSRRSP AS LCA  YC  SY  AD   GVCP DYFH
                                               G                                                           L        MF    MA YIIS         A  L       L  W   ML  FGG VL  LML    V    .MDVFAFF.....NLNE AFGLSKLP  PYFD  H    VMSLREQP  .. CVSQRSP AC FSS  YC   A  SA   ADAP APLS
                                               G                                                           L        VF    VA YIIS         A  V       V  W   ML  FG  IL  VLL    I    .MELLSAL.....SLDD AASFSKLP  PLFD  Y    ILYLKYEP  .. DLSKRSP AS LCA  YC  SY  AD   GESP HYFS
                                               G                                                           L        MF    MA YVVS         A  L       M  W   ML  FGG IL  ILL    I    ......ME.....SLSE SVQFSQLS  PFFD  H    VMSAREQA  .. DIAARSP AS FSA  YC   G  SS   AEPP AVLS
                                               G                                                           L        VF    AA FIVS         A  V          W   ML  FG  IL  LLL    I    .MELPGAL.....QLGE AAAFASVP  PLFD  Y    VLYLKYEP  .. EMSRKSPFAS LCA  HC  SY  AD   GESP HYFS
                                               G                                                           V        MF    LA YMAS         A  V       V  W   ML  FGG VL  LML    V    .......M.....ELGQ PLLFSRLP  PFFD  H    VMALKEQR  .. EVSIRSP AC FSA  CC   S  SS   GEPP AFLA
                                               G                                                           L        LF    L  FIVS         A  V       V  W   ML  FG  IL  LLL    I    .MDLMSAL.....SLGE ALSFSRVP  PVFD SY    IIYLKYEP  .. ELSRRHP AS LCA  HC  SY  AD   GEPI DYFS
                                               G                                                           L        MF    IA YLVS         A  V       L  W   ML  FGG IL  MLL    L    .....MEY.....PWDD TLAFSRTS  PFFD  H    VMALKQRP  .. AAAWNNP AS LSA  HC   G  SC   AESP KFLT
                                               G                                                           L        LF    L  FIVS         A  V       I  W   ML  FG  IL  LLL    I    .MELLSAL.....SLGE ALSFSRVP  PVFD SY    ILYLKYEP  .. ELSRRHP AS LCA  HC  SY  AD   GEPL DYFS
                                               G                                                           L        MF    IA YLVS         A  A       I  W   ML  FGG IL  LLL    L    .....MDS.....PWDE ALAFSRTS  PFFD  H    VMAVKRQP  .. ALAWKNP SS FTA  HC   G  SC   AEPP KFLA

SsTRIC     63                                                   G                                           LLL   I   VFY              I AI  AV        A   A  L   Y    I V LI  I G G  VI         VELNY   SVG SIF   FYKWLQTN..PIKM I  SD  G...LSTF TL  S. AYS GLNP S G  AA V T GG  RD....... 
RsTRIC     64                                                   G                                           VLA   V    FF                L   AV        AV  A           VIAIAMG A      IL         LEPAY   CLG AVFT  FAH..IPQ..SRYRFL WLD  G...LSLF  T  E.RALQTGAGP       V TATFGG  RD....... 
MmTRIC     66                                                   G                                           L AV  A  I    G            V LL  AM         V  A           V ALLIG V   G  ML         LGSHY T  LV SF GLLF Q..ALN..RLSL F  VD  G...LGLYT F  Q.KALNAGLGW S     V NAV GG  RD....... 
SrTRIC     59                                                   G                                       S   VLV   A  IVFF             PA  V  AA         A         F    L  ALLG     G  IL         I TGY   PIA TV    WHP..HVQ..RVM  VD LD  G...LGLFC V TE.KAMN GLSP HG    VTTAV GG  RD....... 
BcTRIC     61                                                   G                                       Q     IA     IIF  P               I  AI        AV  A            A IVA  L G G  II         L DMLFQ  LLSMT   LF N.ELIK..HWKKWEN TD  G...LSAF  Q  L.YAQKLNLPIS T   AV T I GG  RD....... 
HmTRIC     71                                                   G                                       S   I L      LA               PV VV  AI            A  V          IVAIG I   G  A          I PVE G GLLGVG  VTLSIVLPTP..DTH  T  SD  G...LAAFTTA  I. ATEAGVSAFG     T NAV GG FAD....... 
MyTRIC     65                                                   G                                            LIA     I                 A LI  AV         A  A  I        L  AMI  L   G  VL         LEVQPP   ILGSI TVLLYR..QLR..KIHM I  AD  G...LGAFT T  E. GLEHGLNL GT   AS TAV GG  RD....... 
ApTRIC     66                                                   G                                       S    IVA  A  V                GL     AV        AA     V        L VM A    G G  II         V EPDF   IV IT TICMYR..RVS..NVI  LPYFD  G...LGAF  L GT. ALNAGLGP G  F SMFT A GG  RD....... 
ceTRIC-1   90                                                   G                                           IILA  I  LVFY P           PV  V  VM        V   V  A   Y    IV VLVG A G G  IV         VRHDD    TI WY    A FDGIYKIAKIT  KC LA  KEVKRAYK SH  SH AKL PNSY  Q    T K A SG  RTLEQLVRG 
ceTRIC-2   91                                                   G                                       Q   ILL   V  LVFY P           PV L   VL        IA  V  A   Y    LV ILVG A G G  VV           HAD   GSI WY    S FDVVFRLATWF  K GLS  KEVQRTHK  A  KH VRI PESY  Q    V K A SG  KIVEQLARGT
dTRIC      82                                                   G                                       N   LLV   V  VVFY P           PV IV  AM        V   V  A   Y    IIMIIIG L G G             A TGQ   GTA WY    T FDIGYKVAKFL  K  AS  KEIYRAKK YD  GH AKL PNAW       T K N AGFTKLIERLIRG 
zfTRIC-A   83                                                   G                                       N   ILLA  V  LIFF P           PV LV  AL        IA  V  A   Y    LIMVI G V G G  LM         V NSH    SA WY    C LNLFYKCVAFM  K  LV  KEVVRTRK  A  HH HHA HHGW     T Y K S VA  SNFEQLLRG 
zfTRIC-B   83                                                   G                                       N   LLLA  M  LVFY P           PL LV  AM        VL  V  A   Y     VMVAVG A G G  LI         V TTN    TL WY    C LDVVYSLASLL  R  LT  KEVTRTWK  S  SQ GSK SDALF      W K A GG  SNFEQLVRG 
xlTRIC-A   83                                                   G                                       N   ILLA  V  L FF P           PV LV   M        IA  I  A   Y    VIMVLIG V G G  LM         V NAN    SA WY T  C LNIFYKIVSFL  K  LVG KEVVRVRK  M  HH HHH HHGW       W K S VA  SNLEQLLRG 
xlTRIC-B   78                                                   G                                       N   IMLA  I  MVYY P           PI LI   M        IL  V  A   Y    LVMI IG A G G  LI         V TTN    ST WY    F YDLFYNCFFFL  R  IAG KEVTRTWK  S  TH HSH KDAL    T  W R A GG  SNFEQLVRG 
ckTRIC-A   83                                                   G                                       N   VILA  V  LIFF P           PV LI  AM        IA  V  A   Y     IMMA G V G G  LM         V NSS    TA WY    C MNLFYKCVSFL  K  FV  KEVVRVRK  A  HH HHQ HHGWF    T W K S VA  SNFEQLLRG 
ckTRIC-B   77                                                   G                                           ILLA  V  LVFY P           PL LL   M        IV  V  A   F    LVMVAVG A G G  LI         VKTTN    SS WY    C QDKFYQCFAFL  R  VAG KEVTRTWK  A  AH DSH EDAW       W R A SG  SNFEQLVRG 
mTRIC-A    83                                                   G                                       N   ILLA  V  LIFF P           PV LI  AM        IA  I  A   Y     IMIA G V G G  LL         V SSS    SG WY    C LDLFYKCVCFL  K  FV  KEVVRVRK  V  HH HHH HHGWF    T W K S VA  SNVEQLLRG 
mTRIC-B    79                                                   G                                       N   ILLA  I  IVFF P           PI  L   M        IV  V  A   Y    IVMIVVG A G G  VV           HTN    SS WY    C RDLVSQGYSYQ  QF AAG KEVTRTWK  G  SD NSY RNAW       W R A GA  TACEQLLKGD
hTRIC-A    83                                                   G                                       N   ILLA  V  LIFF P           PV LI  AM        IA  I  A   Y     VMIA G V G G  LM         V NSS    SA WY    C LDLFYKCVCFL  K  FV  KEVVRVRK  V  HH HHH HHGWF    T W K S VA  SNFEQLLRG 
hTRIC-B    79                                                   G                                       N   ILLA  I  I FF P           PV LL   M        IV  V  A   Y    IVMIAIG A G G  II           HTN    SS WY T  C HDLVSQGYSYL  Q  ASG KEVTRTWK  G  TH NSY KNGW       W R A GT  TNFERLVKGD

SsTRIC    140    E   VL        A LL   IY                      FL    L IL                  I Y           LVN IPM  TK.EIYAT A  SGF  YFTTP..YLHHDSLF....V.A  GSFL R  S................. K NFNLPKR..ED
RsTRIC    139   GE   ILR   Y     LLG AAF A            L       FAA     AA                  L W           LG  SPV   REI ITA.A   A   V LDA.FGAPRELA ....GAG   AFLSR  G................. V GLSLPRY..RA
MmTRIC    141    E   I R   F   A LAG LVF A            A         V   V MA                  V F           MTR DPL F PGE YAA A   G   A LGLGLGVSAEPA ....LAGAG TVL R  S................. R GWRTPAA..RA
SrTRIC    134   G    LL          MLG AV  A                     VL   L IA                  M             LA QIPN  YDRQLYAVPA   S  MA LYT.VDLHGWPAT....LAAA  AFG R  A................. RLRLRAPLA..RG
BcTRIC    137        VLR         IL   L  A            L       FIL     MV                  I Y           LARRKPL   A.DVYAFWT  AGF IG KV...IVSD.WA ....YTL   IVCFR  S................. H KWHLPHR..RI
HmTRIC    148        IL    F     VLG IAY L            A         V     LA                  V F           LLDRPPF  FE.D YASCA   G   W AGT.VGVAEGTA ....GVCAG VVVTR  A................. T SWNLPTV..QT
MyTRIC    140    E   VLK   F     IIG IVF              L        VL   L LL                  M             LSN IPI   R.D YATPT   G   YFLAQ..WFGGQTS ....ILTS  VTG R  A................. IRKWELPKV..GG
ApTRIC    141   GE   I     F   A LIG A   I            M        LI   L IA                  I F           LA  IPL FTR.E YAT A   G SLY LSS..FVSLEVA ....FISA  TTI R  S................. K GWNLPKV..KN
ceTRIC-1  180   P    LLR   F   A VV   V  L            L       F V   L AV                  I             WL THNE   P.S ATK C  AAS LA EKSGTYLTAPHD VYLVIVG F YFK S  IL.HVTDPFAPIENLFCA FMGGIWDAVSRAL
ceTRIC-2  181   P    ILR   F   A VI  IVF L            L       F I   L  L                  V             WH TNHE   P.S TTK C  AS   T ERHSMYVTAPHD VYLCVVG F YFK AS CL.SVHDVLMPIENVLCA FMGGIIDAFAKAV
dTRIC     172   P     M    F   A LL  IIF L            L       FLV   L  I                  I F           WT TAMEF QP.S YTK S  AS   V DKKTDWISAPHA VYFGIVI   YFK SS LL.GIHDPFLPLENLCCA F GGIWDSLAKIL
zfTRIC-A  173   PE   VL    F   A L G ILF L            L       FMV   V M                   V F           WK  TNE  NM.S PTK S Y A   T QEAHVLPVSKST ICL.FTL   SSK F TARHSHGSPFALIESWVCH L GSPLGTEDAHD
zfTRIC-B  173   PE   LLK   Y   V LLG VVF L            L       F V     MM                    F           WK  TNE   M.S PTK T   A   S QQCRYLPIQTHH TFI.YTL T TNKTR  LLGSSSHPLSSLESFLYKTL VRPLT......
xlTRIC-A  173   PE   ILH   F   A L G ILF L            L       FMA   I M                   V F           WK  TNE   M.S PTK S Y A   T QQAHWLPISKAY IFF.FTL   VCK Y TATHSHGSPFAIFESGICY L AAANGDHDDHG
xlTRIC-B  168   PE    LK   Y   V LIG VLF L            L       FLV   V MM                  I F           WK  SNEF  M.S PVK T   A   T QHGHYLPISRHN MLI.YTM   LIK T  LTHSTASPFLPLETPLQR L GQRQKPS....
ckTRIC-A  173   PE   ILH   F   A L G VLF L            L       FMI   V M                   V F           WR  TNE   M.S PTK S Y T   T QQTHWLPVSEAN VFF.FTM   VCK F TATHSHASPFAPVEGFICP F GSVSSGHTSHH
ckTRIC-B  167   PE   LLK   Y   V LIG VLF L            L       FLV   V MM                  M F           WK  TNE   M.S PVK T   A   T QHSQYLPIARHN MFV.YTI   VSK T  LTRSTASPFAPIEAALSH F GLQKPPS....
mTRIC-A   173   PE   ILH   F   A L G ILF L            L       FMV   V L                   V F           WK  TNE   M.S PTK S Y A   T QQTRWLPVSKAS IFV.FTM   SCK F TATHSHSSPFDILEGYICP L GATWGGDHHHD
mTRIC-B   169   PE    LK   F   I LLG IMF              L       FLV   V MM                  M F           WK  GDEW  M.S PCK T   S   TFQHTRHLAISKHD MFL.YTI   TIK T  MTKDTAVTLTPFEDTLTR L GRRQQQQFSSS
hTRIC-A   173   PE   ILH   F   A L G ILF L            L       FMV   V L                   V F           WK  TNE   M.S PTK S Y A   T QQTRWLPVSKAS IFI.FTL   SCK F TATHSHSSPFDALEGYICP L GSACGGDHHHD
hTRIC-B   169   PE    LK   Y   V LLG VIF              L       FIV   I MM                  M F           WK  GDEW  M.S PAK T   S   TFQHTQHLAISKHN MFL.YTI   ATK T  TTQTSTMTFAPFEDTLSW L GWQ..QPFSSC



Supplementary information, Figure S3 Multiple amino acid sequence alignment of 

TRIC channels. 

(A) Sequence alignment of SsTRIC (GI: 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 

(xlTRIC-A, 148237167), X. laevis TRIC-B (xlTRIC-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. 




