
                                       1                                                           X                    
Bordetella_pertussis_Tohama_I                                            A                                                           I                  .......................................MF T.................

Aeromonas_veronii                                                        B                                                           I                  .................MHASRASHVGSIGYSARLAVSIML T.................

Bordetella_pertussis_Mn_resister                                          B                                                           I                  .......................................MF T.................

Bordetella_bronchiseptica                                                B                                                           I                  .......................................MF T.................

Escherichia_coli                                                         B                                                           M                  ......................................... Y.................

Clostridium_perfringens                                                  B                  ............................................................

Methanocaldococcus_jannaschii                                            B                                                           I                  .......................................ML L.................

Chlamydomonas_reinhardtii                                                B                                                           L                  .....MSAQRKNAISVVKADARSRLEAAIDENDEQAYDEAL GAANGGVEGNGFARQSAG

Dictyostelium_discoideum                                                 B                                                           I                  .....................................MTPV T.................

Saccharomyces_cerevisiae                                                 B                  ..........MDATTPLLTVANSHPARNPKHTAWRAAVYDLQY.................

Caenorhabditis_elegans                                                   B                                                           V                  ..............MRIHFFAFLIILSLVGCDGWQADVGKL RKWNNQRTIDGNDIEKCI

Arabidopsis_thaliana                                                     B                                                           A                  ...........MASLFSSRLSSQSLSLLINIFFIFLIFLHF SQNPPPSGSIQTLNSFAG

Drosophila_melanogaster                                                  B                  .............MFFDWSSTDFKPNGNEWEYYPFAYRHDMRY.................

Danio_rerio                                                              B                                                           V                  .........MRTDVFLQRRKRRDVLLSIIALLLLIFAIVHL FCAGLSFQGSSSA.....

Xenopus_laevis                                                           B                                                           V                  MEKGSVALNVGRRPFGKKRLPCRAPLGSFALFLIVCGTVYL NQVATTLVVRGTQ.....

Gallus_gallus                                                            B                                                           V                  MELDGAPLARPKTMLLLLRKVRKRREMLLQQLGFICAILFF WCMSSLLSRRGQESSIAD

Mus_musculus                                                             B                  ............................................................

Homo_sapiens                                                             C                                                           V                  ..........................MLPQQVGFVCAVLAL CCASGLFGSLGHKTASAS

                                                         10                                                           X 
Bordetella_pertussis_Tohama_I                                                        A    A                                                      L    L ..................................................... LLFF S

Aeromonas_veronii                                                                    B    B                                                      L    V ..................................................... LLFL S

Bordetella_pertussis_Mn_resister                                                      B    B                                                      L    L ..................................................... LLFF S

Bordetella_bronchiseptica                                                            B    B                                                      L    L ..................................................... LLFF S

Escherichia_coli                                                                     B    B                                                      I    L ...................................................QT TFFF S

Clostridium_perfringens                                                              B    B                                                      M    L ..................................................... NYIF I

Methanocaldococcus_jannaschii                                                        B    B                                                      V    L ....................................................G GYFL G

Chlamydomonas_reinhardtii                                                            B    B                                                      V    I AGA..........RTTSGRNSITGDRTLSRGSILSVAPKWFV..RDYMALKEI FSSY N

Dictyostelium_discoideum                                                             B    B                                                           L ........................................................AF S

Saccharomyces_cerevisiae                                                             B    B                                                      L    L ....................................................I KASP N

Caenorhabditis_elegans                                                               B    B                                                      I    I PDDGEQCTIQAGWNSTQVCEYVKCNDDNCEGGGYVLWTRYVECASSPAVRIIL ITGV Y

Arabidopsis_thaliana                                                                 B    B                                                      L      GDSDSCSGGLASLDDHRSKCSYIRSQSKCGPQGYIDYLKIFFCIFGQSPVLGH VLSAWL

Drosophila_melanogaster                                                              B    B                                                      I    L ......................DIDARNCTLPAIVEFPNLM.....RQKSWIA VVST V

Danio_rerio                                                                          B    B                                                      I    M .............RVRRDL....ENASECVQPQSSEFPEGFF..TVQERKDGG LIYF I

Xenopus_laevis                                                                       B    B                                                      L    L .............RIRRDI....ENETLCIASPSSEFPEDFF..TEQERKQGG IIHF V

Gallus_gallus                                                                        B    B                                                      V    I TRVPSETWRN...RILMALANGTHEGKNCTEPAIHEFPEDIF..TNKERQQGG LLHI A

Mus_musculus                                                                         B    B ............................................................

Homo_sapiens                                                                         C    C                                                      V    L KRVLPDTWRN...RKLMAPVNGTQTAKNCTDPAIHEFPTDLF..SNKERQHGA LLHI G

           20                          30         40                    X                           X          X        
Bordetella_pertussis_Tohama_I                                                       c       DF DF     A                  DF     DF A  A  A    DEF   DF D                                                    G       AA IY     A                  FV     VE V  R  L    A     AA G  I  F.... CEF...............  N...G  W GH FK GA.T T TVL  F 

Aeromonas_veronii                                                                   c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G       AV IY     A                  FV     IE    H  L    A     AA G  T  L.... CEY...............  N...G  WTGH FK SQ.S T SLL  L 

Bordetella_pertussis_Mn_resister                                                     c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G       AA IY     A                  FV     VE V  R  L    A     AA G  I  F.... CEF...............  N...G  W GH FK GA.T T TVL  F 

Bordetella_bronchiseptica                                                           c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G       AA IY     A                  FV     VE V  R  L    A     AA G  I  F.... CEF...............  N...G  W GH FK GA.T T TVL  F 

Escherichia_coli                                                                    c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G       AI IY     A                  FV     IE    R  I    AV    AA G  A  L.... CEC...............  N...G  WFGR LN GA.T   SVL  F 

Clostridium_perfringens                                                             c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G       I  L                         FV     A  I  K  V    II    V  G GF LL...IKGADL..............  D...G SG AK LG PA.V   LTI SL 

Methanocaldococcus_jannaschii                                                       c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G       LI LY                        FV      E I  H  V    VI    MA G  L  YGSDW...................  L...GS R AR FN SN.F   ATV  I 

Chlamydomonas_reinhardtii                                                           c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G       LM L      A                   I     L  I     V    VV     A    L CAPLGW SAYFKWGAVATFSLNFLAL PLALI GD TEDLA RFGD   GLIN TF

Dictyostelium_discoideum                                                            c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G        A L                                 E L  K  A    II    IA  F F CF.ASWCVGE.....................GG I GK YD ...S   GLI  WL

Saccharomyces_cerevisiae                                                            c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G        L VF     I                   I     L  A           I     A  F L  VPLGL WGHFQLSHTLTFLFNFLAI PLAAI AN TEELADKAGNT  GLLN TF

Caenorhabditis_elegans                                                              c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G       ML LF     A                  F      I  I  H  I    VA    MA G  V  IMVSS ADDF.............. SP...S SS VA LR SE.S   VTF  F 

Arabidopsis_thaliana                                                                c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G        V  Y                        F      LD L     L    MA    L  GF LF L.LGDTAASY.............. CP...S  S SKVLK SP.T   VTL SL 

Drosophila_melanogaster                                                             c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G        M LF     V                   V     ME L     M    VA    LA  S Y  VILAI CDDY..............L P...A  R CYTLR TY.D   ATF  AS

Danio_rerio                                                                         c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G       I  M      V                  FL     LE I  R  L    VA    MA G FY LLSVSI CDEY..............  P...S  V SE LG SQ.D   ATF  A 

Xenopus_laevis                                                                      c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G       IL MF     V                  FI     LE I  R  L    VA    MA G  Y  LAVSV CEYY..............  P...S  V SE LG SQ.D   ATF  I 

Gallus_gallus                                                                       c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G       AL MF     V                  FV     LE I  R  L    VA    MA G  Y  YALAI CDDF..............  P...S  K CE LH SE.D   ATF  A 

Mus_musculus                                                                        c       KG KG     B                  KG     KG B  B  B    KdG   KG K                                                    G          M      V                  FL     LE I     L    VA    MA G... CMAISI CDKY..............  P...S  I SDSLG SQ.D   ATF  A 

Homo_sapiens                                                                        c       JH JH     C                  JH     JH C  C  C    JIH   JH J                                                    G       AL MF     V                  FV     LE I  R  L    VA    MA G  Y  YALAI CDDF..............  P...S  K CE LH SE.D   ATF  A 

50        60        70        80        90       100         X         X         X         X         X         X        
Bordetella_pertussis_Tohama_I                                 c                             F DEF   A A A         DF A  DEF  A  A  A  A  A                                            G                             T LPE   T M V         DI V  AM   L  A  A  V  L               A   SAV F A VFGTTPEQK  G GA   GP VL TL YA VG TLARTRRAGSSQVE

Aeromonas_veronii                                             c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             T LPE   T   L         EI I  AL   L  A     A  L               A   CIV LTA LMGNTTAQQ  G GA   GP VL TIGYG VG TLLLCMGRTE....

Bordetella_pertussis_Mn_resister                               c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             T LPE   T M V         DI V  AM   L  A  A  V  L               A   SAV F A VFGTTPEQK  G GA   GP VL TL YA VG TLARTRRAGSSQVE

Bordetella_bronchiseptica                                     c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             T LPE   T M V         DI V  AM   L  A  A  V  L               A   SAV F A VFGTTPEQK  G GA   GP VL TL YA VG TLARTRRAGSSQVE

Escherichia_coli                                              c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             T LPE   T M V          I V  AM   L  A  A  V  L               A   STV F A VFGSTPEQKN G GA   GP VL TL YA VG ALICHHRRSNRKS.

Clostridium_perfringens                                       c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             T APE   S             DI M  VL   L  L  A     I               S   LAV ISASLKG....SN  T GN   SN FN LA LGCTA V.......AP....

Methanocaldococcus_jannaschii                                 c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             T LPE   S              I I  AI   I  I  V  L  I               S   ILT AYASYMH....APG S GN   SC CN GL LG SA I.......SP....

Chlamydomonas_reinhardtii                                     c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                               V E   S   L          V A  LL   L  L  V     L              GN V VMV LFA FKN....LFT V AS   SI SN LL MGCSF L.......GG....

Dictyostelium_discoideum                                      c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             N APE       L            V  V    I     A     V               T   AIFFITA TSD....NTRFA GA S SS VVCTV LGCCI L.......GT....

Saccharomyces_cerevisiae                                      c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                               A E   S I L          I    ML   L  L  V  L  I              GN V LIV I A KKG....QVR VQAS   SL SN LL LG CF F.......GG....

Caenorhabditis_elegans                                        c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             N APD     A V         DL L  L    L     V     V               G   VFGAI S LSSPTP.KA  A GE F AG FVTTM ...LA TI......FT....

Arabidopsis_thaliana                                          c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             N APD   S V           D  L  IL         V     V               G   LFS V SFTRSN...NG FG NS   GAFFVSSF VGTIC LI......GS....

Drosophila_melanogaster                                       c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             T APE   N V           DI L  IV   V  I  I  V  I               S   LFV F GTFVT....NG  G GT   SS FN LV AG CG F.......T.....

Danio_rerio                                                   c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             S APE     L V         DI V  IM   V  L  I  A  L               S   LVTAF G FVT....KG  G ST   SA YN LC CA CG L.......SS....

Xenopus_laevis                                                c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             S APE     L V         DI V  IV   V  L  I  A  L               S   FVTVF G FVT....KG  G ST   SA YN LG CA CC L.......SS....

Gallus_gallus                                                 c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             S  PE   S I V         DV V  IV   V  I  I  V  L               ST  LFA V G FIT....HG  G GT   SA FN LC VG CG F.......AG....

Mus_musculus                                                  c                             G KdG   B B B         KG B  KdG  B  B  B  B  B                                            G                             S APE     L V         DI I  IL   I  L  I  A  L               S   LVTAF G FIT....KG  G ST   SA YN LG CA CG L.......SN....

Homo_sapiens                                                  c                             H JIH   C C C         JH C  JIH  C  C  C  C  C                                            G                             S  PE   S I V         DV V  IV   V  I  I  V  L               ST  LFA V G FIT....HG  G GT   SA FN LC IG CG F.......AG....

    S




110          120       130       140         150              X            X         X         X           X             
Bordetella_pertussis_Tohama_I       A       A DF A A A DF   DF DF        A   A DEEF  DF         A       L RD A F    V   AL LL        W   L LAVY  YV     AAIN DQRR... A  Q W MGVF FKV  G  AFAWKP.. LGL F    GL  .....

Aeromonas_veronii                   B       B KG B B B KG   KG KG        B   B KddG  KG                 I RD   F    L   AL LV        W   L LLVY  YV     RAIDGEVQRE.. G  QRW MGIF VAT  G  AFTGKS.. LAP F    LV  .....

Bordetella_pertussis_Mn_resister     B       B KG B B B KG   KG KG        B   B KddG  KG         A       L RD A F    V   AL LL        W   L LAVY  YV     AAIN DQRR... A  Q W MGVF FKV  G  AFAWKP.. LGL F    GL  .....

Bordetella_bronchiseptica           B       B KG B B B KG   KG KG        B   B KddG  KG         A       L RD A F    V   AL LL        W   L LAVY  YV     AAIN DQRR... A  Q W MGVF FKV  G  AFAWKP.. LGL F    GL  .....

Escherichia_coli                    B       B KG B B B KG   KG KG        B   B KddG  KG         V       M HD A F A      AL LI        W   L LVAY  YV     AKIR DYAR... S  Q A L VFFVKV  G  VFTLKP.. LGV F    AL  .....

Clostridium_perfringens             B       B KG B B B KG   KG KG        B   B KddG  KG                 I    A F L V       LI            I VLM   YI     LVIKKHIIKNDF VNLI T I Y FT..FTG  GSKNSLSRIDGG L   CIT  I....

Methanocaldococcus_jannaschii       B       B KG B B B KG   KG KG        B   B KddG  KG                 L K  L Y L VI   VI I             V LIL   FI     IIVDKN...... Q NI V L F  FAA  G DGFS....WIDGV L   ...  I....

Chlamydomonas_reinhardtii           B       B KG B B B KG   KG KG        B   B KddG  KG         V       A    A   L ML    I I             M LV           MYHS QTFN... MSNR CSS L  A..C G S.IPSA.....AS L  TDPALRA....

Dictyostelium_discoideum            B       B KG B B B KG   KG KG        B   B KddG  KG                 L        L LL    L LL            L LV Y  F      RNRKGGSFQ... QPPVKKQC I  .... S  .IP.......LF S  G NV FG....

Saccharomyces_cerevisiae            B       B KG B B B KG   KG KG        B   B KddG  KG                          L AI    A LL        F   L       FI     YNRVQQTFN...QTAAQTMSS L  A..C S  .IPAA... RAT PHGKEDH  DGK..

Caenorhabditis_elegans              B       B KG B B B KG   KG KG        B   B KddG  KG         A         RD A Y V LA   A   V        W     L VY  YV     RPFK EVFS...SI  I F L A  F.L FCF .YYDHVEI MPITF G  LI  CTVIL

Arabidopsis_thaliana                B       B KG B B B KG   KG KG        B   B KddG  KG         I         RD V F L AL    L LI        W     L IY  YV     RDVS DRNS...FI  . V L V  C..C G  IFIGKVTI VALCY S  LL  G....

Drosophila_melanogaster             B       B KG B B B KG   KG KG        B   B KddG  KG         L       V RD A Y I IA   L  VL        Y   A LLLY  YV     QPTK DWWP... T  T W L A  S.. TY  .WDSLVMW EAF L    IS  I....

Danio_rerio                         B       B KG B B B KG   KG KG        B   B KddG  KG         L       L RD V Y I VA   VI II        Y     LLVY  YV     AVGR SCWP... F  C A S S  A..  A  .SDNRVYW DGACL    GV  A....

Xenopus_laevis                      B       B KG B B B KG   KG KG        B   B KddG  KG         L       L RD V Y I VA   VI I         Y     LLIY  YI     SISR TCWP... F  C A A S  A..  A T.FDNRIYW ESASL    GI  V....

Gallus_gallus                       B       B KG B B B KG   KG KG        B   B KddG  KG         L       V RD V Y L VI   LI  I        W   V IIMY  YI     QVVC TQWA... F  S Y T S  I..  VF .HDEKIEW ESL L    SF  L....

Mus_musculus                        B       B KG B B B KG   KG KG        B   B KddG  KG         L       L RD A Y V V    V  II        Y     LLIY  YV     MVST SCWP... F  C V A S GA.. FG  .FDNRIYW EGAGL    GL  L....

Homo_sapiens                        C       C JH C C C JH   JH JH        C   C JIIH  JH         L       V RD V Y I VI   LI  I        W   V IILY  YI     QVVR TWWA... C  S Y T S  V..  VF .YDEQIVW EGL L    VF  L....

       160                                       170                 X                                         X        
Bordetella_pertussis_Tohama_I             DF                                            A             EL                                            E   ........KR  TREEE................................CLDCEDL ...

Aeromonas_veronii                         KG                                            B             EL                                            E   ........RR  KQSDS.................................HEVELP ...

Bordetella_pertussis_Mn_resister           KG                                            B             EL                                            E   ........KR  TREEE................................CLDCEDL ...

Bordetella_bronchiseptica                 KG                                            B             EL                                            E   ........KR  TREEE................................CLDCEDL ...

Escherichia_coli                          KG                                            B             EI                                            E   ........WR  RNSDT................................APEEEMI ...

Clostridium_perfringens                   KG                                            B              V                                            D   ..YL....IYT KRSNK...........................KEDEVALTAEIE ...

Methanocaldococcus_jannaschii             KG                                            B              V                                            E   ..YL....RWT KNGSA....................................EIE ...

Chlamydomonas_reinhardtii                 KG                                            B             DV                                                ..DW....IL  SRGTA.........................VIMLICYACYLTF.....

Dictyostelium_discoideum                  KG                                            B                                                           E   ........IFG............................IIYYLIFIGYSLFHKLP ...

Saccharomyces_cerevisiae                  KG                                            B             EL                                                ........IL  SRGTS.........................IVILIVYVLFLYFQ....

Caenorhabditis_elegans                    KG                                            B             D                                             E   SQILHNRHKK EEKVDEVKTVDTDSLEDDDDIYVSHGHHVLHAHEVMKMEAEIEAV ...

Arabidopsis_thaliana                      KG                                            B             D                                             E   ..FLSVSHFF RKK............................RMSDQILRSREDLA ...

Drosophila_melanogaster                   KG                                            B             D                                                 ..QL....SF RRIQNLV........................RHEHAESELLDEDPM...

Danio_rerio                               KG                                            B             DL                                            D   ..VL....CF  KISEY......................VMQRFSPCCWCLKPRDR ...

Xenopus_laevis                            KG                                            B             DI                                            E   ..IM....CF  KISKY......................VVRRFSPCCACCAEAMV ...

Gallus_gallus                             KG                                            B              V                                                ..IM....KYN RMQNF.FTLKSKNVGNGDTVDNEMEDGNKCYDSSCDDPSIPLLWKVKG

Mus_musculus                              KG                                            B             D                                             E   ..LL....CF TTISRH......................VMKTCSPCCPCLARAME ...

Homo_sapiens                              JH                                            C              V                                                ..IM....KYN KMQAFF....................TVKQKSIANGNPVNSELEAVKE

                                                                                                                        
Bordetella_pertussis_Tohama_I   .........................PLK................................

Aeromonas_veronii               .........................PLKL...............................

Bordetella_pertussis_Mn_resister .........................PLK................................

Bordetella_bronchiseptica       .........................PLK................................

Escherichia_coli                .........................PLK................................

Clostridium_perfringens         ..........................................................FE

Methanocaldococcus_jannaschii   ............................................................

Chlamydomonas_reinhardtii       .........................QLK.........................THSELFK

Dictyostelium_discoideum        ......DEKKEDRD...........IEMGERKNGANEQTTAST..........TASSTES

Saccharomyces_cerevisiae        ...........................LG........................SHHALFE

Caenorhabditis_elegans          .........................PLKTWSFRGVVHDFKEHLKPW.......PSMDEWD

Arabidopsis_thaliana            ......................MGVSLLGYIAEEKLALPEKTT..........QEFKIVF

Drosophila_melanogaster         .........TREEE...........PLKGFRDHVCAKPK..............TEYNFYQ

Danio_rerio                     .........SGEQQ...........PLVGWSDDSSLRVQRRSR..........NDSGIFQ

Xenopus_laevis                  .........NTEHA...........PLLGWKEESLPVIRRHSR..........SDSGIFQ

Gallus_gallus                   VQQYGKNSVVMVDEIICSSPPKYRFPEAGLRIMITNKFGPRTRMRMASRIIINERQRLIQ

Mus_musculus                    .........RIEQQ...........TLLGWEDESQLFIRRQSR..........TDSGIFQ

Homo_sapiens                    KPQYGKNPVVMVDEIMSSSPPKFTFPEAGLRIMITNKFGPRTRLRMASRIIINERQRLIN

                                                                                                                        
Bordetella_pertussis_Tohama_I   ............................................................

Aeromonas_veronii               ............................................................

Bordetella_pertussis_Mn_resister ............................................................

Bordetella_bronchiseptica       ............................................................

Escherichia_coli                ............................................................

Clostridium_perfringens         EQ..........................................................

Methanocaldococcus_jannaschii   ............................................................

Chlamydomonas_reinhardtii       GDD.........................................................

Dictyostelium_discoideum        DDEDTDE.....................................................

Saccharomyces_cerevisiae        QQEEETDEV...................................................

Caenorhabditis_elegans          EMNIFQKVI.....AVLNTIPNFLFKLTIPHSEQPWSKPITLLQCLICPVFLLFCIQVCS

Arabidopsis_thaliana            EDSPKRHRSCFSVLVSIIGLPLYLPRRLTIPVVCEEKWSKPCAVVSTAIAPVLLTELYCS

Drosophila_melanogaster         ............................................................

Danio_rerio                     DDSGYSHLS.....LSLHGLNEI.................................SDEH

Xenopus_laevis                  EDSDYSQLS.....ISLSGLKEP.................................SNNP

Gallus_gallus                   SANGSSK.P.....LQNGRHQNIENGNIPVVNQEEEN...................EQDN

Mus_musculus                    EDSGYS......................................................

Homo_sapiens                    SANGVSSKP.....LQNGRHENIENGNVPVENPEDPQQNQEQQPPPQPPPPEPEPVEADF



                           180       190           200                                   X         X             X      
Bordetella_pertussis_Tohama_I                                      A             DF DF A A A                                   P             VL LA I L S............................LRPRDPS SLFWA....CAQT  A  V A A 

Aeromonas_veronii                                                  B             KG KG B B B                                   P             LA LV V L  .............................APDAVI ..P.VGKV.LLQT  A  V A AA

Bordetella_pertussis_Mn_resister                                    B             KG KG B B B                                   P             VL LA I L S............................LRPRDPS SLFWA....CAQT  A  V A A 

Bordetella_bronchiseptica                                          B             KG KG B B B                                   P             VL LA I L S............................LRPRDPS SLFWA....CTQT  A  V A A 

Escherichia_coli                                                   B             KG KG B B B                                   P             VL LI I A S............................IRPSAIE PMGWI....VLQI  S  V A A 

Clostridium_perfringens                                            B             KG KG B B B                                   P             IV VI I L  ...............................NIKS ..NSTVKN.IILS  G  G I GG

Methanocaldococcus_jannaschii                                      B             KG KG B B B                                   P             II LI V V  .............................NNDKNN ....SVVFSLVLL  G  G L GA

Chlamydomonas_reinhardtii                                          B             KG KG B B B                                                  V  A V V S..............................DDAVPM..MTVGTS.IGALT IT I A C 

Dictyostelium_discoideum                                           B             KG KG B B B                                   P              L  L I   S.............................EDEHDE ..LYKGVF...YLF GG L CYF 

Saccharomyces_cerevisiae                                           B             KG KG B B B                                   P             L   V I    ............................MSTISRN HHSLSVKSSLVIL GTT I SFCA

Caenorhabditis_elegans                                             B             KG KG B B B                                   P             LM IA I L SISPFPNSPGLWMYGLILSVLLTAAVLFFTELHKEP ..FYKSLISYAGF  S  W Y I 

Arabidopsis_thaliana                                               B             KG KG B B B                                   P              M V    M  HYSGSQRNLILYIISGSIGLIVGILAYLTTEKSHP KKFSLVWL.LGGFT S TWTY IA

Drosophila_melanogaster                                            B             KG KG B B B                                   P             I  IL I L S............WTWWAIKYPAELML.....ACTV ..SARSIF.FLSM SA  W S I 

Danio_rerio                                                        B             KG KG B B B                                   P             LM AV I A TKSVFSMPDHDLKRILWVLSLPVSTLLFVSVPDCRR ..FWKNFY.MLTF  S  W S F 

Xenopus_laevis                                                     B             KG KG B B B                                                 VM AV I A TPSVFKMPENDLRRIIWVLSLPIITLFYLTVPDCRRK..TWKKWF.ILTF  S  W S V 

Gallus_gallus                                                      B             KG KG B B B                                   P             IL  L I L SLSPFSLPEGKMNKIKWILTWPLIFVLFCTIPNCSK ..RWESWF.MFTF  ST W A F 

Mus_musculus                                                       B             KG KG B B B                                                  L L  L   S...............................................QLS S HG SQV 

Homo_sapiens                                                       C             JH JH C C C                                   P             I   L I V SLSPFSVPEARGDKVKWVFTWPLIFLLCVTIPNCSK ..RWEKFF.MVTF TAT W A F 

 210       220       230       240       250          260      X         X         X         X         X            X   
Bordetella_pertussis_Tohama_I      A  A  DF    A   DF A DF A A DEF A  DEEEF A      DEF DF A    V  I  LG    A   VA L LA V T LPE M  LI VR G      LAL NI G HVF RQ EL  LAMG SPH  A L  P A E   I NA  W  Q KER...   A  S A

Aeromonas_veronii                  B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B    V  L  MG    L   LA L L  V T  PE M  LI VR G      LAL NI G QLF HQ ES  ELFG SPV  A L SP A ET  L NV  W  Q KNR...   A  S A

Bordetella_pertussis_Mn_resister    B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B    V  I  LG    A   VA L LA V T LPE M  LI VR G      LAL NI G HVF RQ EL  LAMG SPH  A L  P A E   I NA  W  Q KER...   A  S .

Bordetella_bronchiseptica          B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B    V  I  LG    A   VA L LA V T LPE M  LI VR G      LAL NI G HVF RQ EL  LAMG SPH  A L  P A E   I NA  W  Q KER...   A  S .

Escherichia_coli                   B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B    I  L  IG        LV L L  V T LPE M  LI VR G      LAL NI G HIF SQ EN  TIMHWPPH  A F SP A E   I NA  W  Q KER...   A  S .

Clostridium_perfringens            B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B    V  A  I     L   LV L IV I T LPE V  LVAAK G      IAL NI G KIV DS SA ALGLG SEK  G T  A G S   L TS     K END...   G  L .

Methanocaldococcus_jannaschii      B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B    V  A  I     I   VI   LV   T LPE M  LAAAK        MVL NV G ELF DG KK ALALD SDK  GFT  AFG S   L VS     RNLGG...   G  I .

Chlamydomonas_reinhardtii          B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B       I  V     I    I L LL I   A E L   IVA         L M  A G EFLTDS EE SAHTG SETF G I  P AGN C H TAC   MRNKMD... S GV V .

Dictyostelium_discoideum           B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B    I  I  L     I   LL   LA I S MPE L  I L R G      IA  NL G KPF DS VS ASSWE NPI  AFF  P A E   I ES S S K HSQSIN  FS  I .

Saccharomyces_cerevisiae           B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B    V  I  V     L    I L VI I   A E V  VLVA         LAL  A G DFL GT DN VESTG SKTF G I  P VGN A H TS    MKDKMD...   GV I .

Caenorhabditis_elegans             B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B    V  V  LG    V   VL L IL   N IGD I  V VAK G      MAM  A G SEV NV TM  VVSR SHE  G T  AWS S   L AD S   Q ...YPR   AA I .

Arabidopsis_thaliana               B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B    V  L  LG    I   VL L VL   N LGD I  V VA  G      IAL      QEL SL IS  NIFG SPS  G T  AWG S   L AN T  FH GNDGAQ   SGCYA.

Drosophila_melanogaster            B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B       L  LG    I   IM L VL A T VPE A   IV K G      MAI NA G YLLTWF TI  YNLN PDA  G T  A G S   V SSY  S K YGS...   C  I .

Danio_rerio                        B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B    V  V  VG    I   VM M LL A T IPD V  VMVAR G      MAM NI G YVL WM TI  ETLG PDT  G T  A G S   T AS     E KSD...   S  V .

Xenopus_laevis                     B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B    V  V  VG    I   VM L LL A T IPD V  VIVAR G      MAM NI G YIL WM TI  ETLN PDT  G T  A G S   T AS     E KGD...   S  V .

Gallus_gallus                      B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B    V  V  IG    I   IM I  L A T VPD M  LIVAR G      MAV N  G YFM WM TV  YTLG PDV  G TF A G S   C AS     Q LGD...   S TI .

Mus_musculus                       B  B  KG    B   KG B KG B B KdG B  KdddG B      KdG KG B           G    I   VM L LL A T IPD V  VLVAR G      MAI NI G E......... ETLG PDT  G T  A G S   T TS     K KGD...   S  V .

Homo_sapiens                       C  C  JH    C   JH C JH C C JIH C  JIIIH C      JIH JH C    V  V  IG    I   IM I  L A T VPD M  LIVAR G      MAV N  G YIM WL TI  YTLG PDV  G TF A G S   C AS     Q LGD...   S TI .
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    270       280       290               300            310      X         X         X                 X              X
Bordetella_pertussis_Tohama_I              A  A A   DEF    A A          A A            A  DE           M  A I   LGI    W L          L L            I  LLMMIQATIPSAM IQ T PSA   FLTP L .......DAP . AAG...GFTLAA ..  

Aeromonas_veronii                          B  B B   KdG    B B          B B            B  Kd           M    I     L    W L          M M            V   LMMIQGTIPKAM IQGT PKAFC LFTP L .......DGT . ASS...LVTLLA ..G 

Bordetella_pertussis_Mn_resister            B  B B   KdG    B B          B B            B  Kd           M  A I   LGI    W L          L L            I  LL.........AM IQ T PSA   FLTP L .......DAP . AAG...GFTLAA ..  

Bordetella_bronchiseptica                  B  B B   KdG    B B          B B            B  Kd           M  A I   LGI    W L          L L            I  LL.........AM IQ T PSA   FLTP L .......DAP . AAG...GFTLAA ..  

Escherichia_coli                           B  B B   KdG    B B          B B            B  Kd           M  A I   LGL    W            L L            I  V .........AM IQ T PSA   FFTP LF.......DGP . VAG...IVTALA .. Y

Clostridium_perfringens                    B  B B   KdG    B B          B B            B  Kd              I L   LGL      I          I I            I  LI.........SNTFN L I..   S...SV ........SP T AASLSIDLIFLI VT  

Methanocaldococcus_jannaschii              B  B B   KdG    B B          B B            B  Kd           I    I   L V                 M L            L  VI.........SN AD.. GGA A G...SLF.......... H PAE...NVQMAV ..  

Chlamydomonas_reinhardtii                  B  B B   KdG    B B          B B            B  Kd           I  A       V    W              L            M  VL.........SS QI LFAIPFA V.VG AT.......GHDFS DFS.....PFSA ..  

Dictyostelium_discoideum                   B  B B   KdG    B B          B B            B  Kd           I    L   MGI                                   LI.........GT TKTT L..   F...CFF.......GVVKGFEWE...SPTYSLC..  

Saccharomyces_cerevisiae                   B  B B   KdG    B B          B B            B  Kd           L  A       V    W I          M L            A   L.........SS QV LFVTPFM L.VG M .......DVP T NFS.....TFET ..T 

Caenorhabditis_elegans                     B  B B   KdG    B B          B B            B  Kd           L  L I    GL                 M I            L  ML.........GQ FN L G..F  P....FTIAKIQGKSIS I N......PTYRL ..  

Arabidopsis_thaliana                       B  B B   KdG    B B          B B            B  Kd           L    I   LGV      V            I            L  LM.........GP FNTV G..   P....L ISSLAEYPGVYI PSD...NSLLET GF  

Drosophila_melanogaster                    B  B B   KdG    B B          B B            B  Kd              I V   LGL    W L          I I            A  ML.........SNTFD L C..   P... L KILI..YQQK D DST...ALTITT ..  

Danio_rerio                                B  B B   KdG    B B          B B            B  Kd           V  M     LGL    W I          V V                L.........SN FD LC...   P... F QTVFVDVGSP D NSS...GLVFMSC..T 

Xenopus_laevis                             B  B B   KdG    B B          B B            B  Kd           V  M     LGV    W I          V V            I   L.........SN FD LC...   P... F KTVFVDRSSP E NSS...GITYTT ..S 

Gallus_gallus                              B  B B   KdG    B B          B B            B  Kd           V  I V   LGV    W L          V I            A  LL.........SN FD L G..   P... G QTMAIDYGST K NSK...GLVYSV ..  

Mus_musculus                               B  B B   KdG    B B          B B            B  Kd           V  M     LGL    W I          I V            I   L.........SN FD LC...   P... F KTAFTNASAP E NSK...GLTYIT ..S 

Homo_sapiens                               C  C C   JIH    C C          C C            C  JI           V  I V   LGV    W L          V I            V  LL.........SN FD L G..   P... G QTMVVNYGST K NSR...GLVYSV ..  

TTTTTTTTT
         TTTTTTTTTT


          320               330       340                               X                 X         X                   
Bordetella_pertussis_Tohama_I   F  A      DEF      A      DF     DEEF  A                    L         AAM      A      VG     ALFA  L                     ...WLRFRR   SVPALS ......  ..GLY    GY GWHFYA..............

Aeromonas_veronii               G  B      KdG      B      KG     KddG  B                    L           M      L      VG     LLYL                        ...WWGFRKGT AAGRLA ......  .....    GFCGWLLVS..............

Bordetella_pertussis_Mn_resister G  B      KdG      B      KG     KddG  B                    L         AAM      A      VG     ALFA  L                     ...WLRFRR   SVPALS ......  ..GLY    GY GWHFYA..............

Bordetella_bronchiseptica       G  B      KdG      B      KG     KddG  B                    L         AAM      A      VG     ALFA  L                     ...WLRFRR   SVPALS ......  ..GLY    GY GWHFYA..............

Escherichia_coli                G  B      KdG      B      KG     KddG  B                    L          IA      I      V       LFV  V                     ...WQVFRRG  DGRALI ...... S..GGYG   LL LGYVA...............

Clostridium_perfringens         G  B      KdG      B      KG     KddG  B                    I  L                       G     ALYI                        GA IFLNKKKEKVLTKY........E .VFLL    GYTVYIIMRN.............

Methanocaldococcus_jannaschii   G  B      KdG      B      KG     KddG  B                    M  L                       G     ALYI  I                     SL LYLFAKYS.KIGRW........Q .ILFL    IA ASLRMG..............

Chlamydomonas_reinhardtii       G  B      KdG      B      KG     KddG  B                    A  V       A              LG     ALY   A                     VC IHANFVT DATSHWL.......  .VQLI   CVI VAYFYR..............

Dictyostelium_discoideum        G  B      KdG      B      KG     KddG  B                    L  I      AAA      V       G     AIFL                        LT ....CA   SGIGYF NKIKQQH .LMLF    LAGIIQYKYNINIDEGD.IPVID

Saccharomyces_cerevisiae        G  B      KdG      B      KG     KddG  B                       V      IL               G     AMYI  A                    FIA FLSNYL  DGESNWL.......E .VMSL    LI MAFFYY....PDEKTLDSIG

Caenorhabditis_elegans          G  B      KdG      B      KG     KddG  B                       I      IAM      L      I       IYI                       FLA SLIFTL   FAQKYF RR.... HSYSLVF   SFFVFIGLSLDDILVWN......

Arabidopsis_thaliana            G  B      KdG      B      KG     KddG  B                    V  L      VIM      L      VG     AIYL  L                     GL W...AL   PKKKMR DKL...  .GGLL    CF SLRLARVFGVLDTDR.....

Drosophila_melanogaster         G  B      KdG      B      KG     KddG  B                    V  A      L L      M      VG     I YA  L                     VT AV..LY G LARRFV GK.T..  .YLSI F  LF IIACTLE...ILLNKEKMCD

Danio_rerio                     G  B      KdG      B      KG     KddG  B                    L  I      LAV      L      LG     A YI  A                     LS IF..LF   HINGWK DW.K..  .LVCL C  LF TLSILYELGIIGNNPIRSCS

Xenopus_laevis                  G  B      KdG      B      KG     KddG  B                    L  I      VAI      L      LG      MYL  V                     FS MF..IF   HLNGWK DK.K..  .VICLF   VF TLSILYELGIIGNTPMVLCG

Gallus_gallus                   G  B      KdG      B      KG     KddG  B                    L  V      ILL      V              LYL                        GS ALTGTV   SPREPS ERIK..SQRYKNTH   SLPVETLLEE.GIITGDATPLHG

Mus_musculus                    G  B      KdG      B      KG     KddG  B                       I      LAV      L      LG     VLYL  A                    NIS LF..LF   HFNGWK DR.K..  .VVCL    GL TLSVLYEIGIIGNNRIRGCG

Homo_sapiens                    H  C      JIH      C      JH     JIIH  C                    L  V      L I      L      LG     VLYA  L                     GS AL..TV G HLNKWR DR.K..  .VYVL    IF CFSIMIEFNVFTFVNLPMCR
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