
                                                                                                                        1o4z             

   1       10        20        30        40        50          X        X         X         X         X         X       
1o4z                              DF                               A  DF  A A                 LL                                   Q  V  ...MYLIYLRLVFCCAL  GCGDNSKFDSATDLPVEQEQEQETEQEGEPEESSE DL EE

Agaribacterium                    KG                               B  KG  B B                 AL                                   T  V A.......MNKHSLACLT  SVL............................SFSP AL N 

Shewanella                        KG                               B  KG  B B                 LL                               V  SS  I AMKGKYMKHHLNLVCATA  STS............................ LS  .. Y 

Shewanella                        KG                               B  KG  B B                 LM                               A  T     A.....MKPSMNVIYATT  ATS............................ LT V..CI 

Pseudoalteromonas                  KG                               B  KG  B B                  I                               L  TN  L A...........MNKTTLF GCL............................ TT  .. F 

Colwellia                         KG                               B  KG  B B                 VL                               I  TS     ............MKKTS  LTG............................ IF  FIGHT

Catenovulum                       KG                               B  KG  B B                 LL                                  ST    A............MKKLA  AIS............................SVF  .SGI 

Gayadomonas                       KG                               B  KG  B B                 AL                               L  TT  A  ............MKHLS  ITG............................ LL  .T HS

Alteromonas                       KG                               B  KG  B B                 IL                               I  ST  A  ............MKNLS  LAG............................ IT  .V HC

Aliagarivorans                    KG                               B  KG  B B                 I                                L   S  V A.........MFNVQRVL SAVS............................ SVC .A Q 

Agarivorans                       KG                               B  KG  B B                 LL                               L  S   L A.......MLPRHYKNLL  TQG............................ SL FAS A 

Agarivorans                       KG                               B  KG  B B                 LL                               L  S     A........MKGFTKHPL  ACG............................ GL L.STY 

Vibrio                            KG                               B  KG  B B                 IL                                   N  A A.............MKLP  SLL............................TIAI .P F 

Vas1_1339                         KG                               B  KG  B B                 LL                               L  TT  L A........MKSIIKTLT  PIF............................ TS  .. M 

Vibrio                            JH                               C  JH  C C                 LL                               L  TS  L A........MKSTIKSLP  PFF............................ MS  .. M 

  lll          jjjjk                  iiiiiijk            jj             TT      T.T         TT                     TT  1o4z             

 60        70         80        90       100       110        X         X          X         X         X         X      
1o4z              cc     c        c      cc c c      c   c  cc c c   c ccccc  DEF DEEEF  A A  A DEF DEEEEEEEF    A   DEEEEEEEEF  DEEEEEF  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT      IPV A  G       QE    N                                 V  KD     DA PNMK EF  .I    E EAPADN GSE LE  D F HNA A     E

Agaribacterium    cc     c        c      cc c c      c   c  cc c c   c ccccc  KdG KdddG  B B  B KdG KdddddddG    B   KddddddddG  KdddddG  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT    D V I A  G G    LQ  Y    N SG          S      F   T      Y   N A   YA D KR Q  PQ   D     .... NAT H   K G  NN       Y

Shewanella        cc     c        c      cc c c      c   c  cc c c   c ccccc  KdG KdddG  B B  B KdG KdddddddG    B   KddddddddG  KdddddG  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT    D IPL A  G G    LND Y  S N NG         TS  N T F          A   N     VA N LV Q   Q         .... TST          NA E     R

Shewanella        cc     c        c      cc c c      c   c  cc c c   c ccccc  KdG KdddG  B B  B KdG KdddddddG    B   KddddddddG  KdddddG  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT    D IPL A  G G    LNE Y  S N QG         NS  N T F          A   N     DP N LV Q   Q         .... NAT          NN E     R

Pseudoalteromonas  cc     c        c      cc c c      c   c  cc c c   c ccccc  KdG KdddG  B B  B KdG KdddddddG    B   KddddddddG  KdddddG  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT    D IPL V  G G    LQE Y  S N TG         TS  N T F   T      N   S     TP D KV Q   T         .... PAA          NS       Y

Colwellia         cc     c        c      cc c c      c   c  cc c c   c ccccc  KdG KdddG  B B  B KdG KdddddddG    B   KddddddddG  KdddddG  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT    D IPV A  G G    LQ  Y  S N TG         TS  N T F   T      A   N     AA A KS E  SS         .... PNT          NG       Y

Catenovulum       cc     c        c      cc c c      c   c  cc c c   c ccccc  KdG KdddG  B B  B KdG KdddddddG    B   KddddddddG  KdddddG  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT    D IPV A  G G    LQD Y  S N TG         TN    T F   T      A   G     SA A KT Q   S         .... PSS     K    NG       H

Gayadomonas       cc     c        c      cc c c      c   c  cc c c   c ccccc  KdG KdddG  B B  B KdG KdddddddG    B   KddddddddG  KdddddG  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT    D VPI A  G G    LQ  Y  S N TG         TS  N S F   S      E   N     SP A KV Q  TQ         .... PNQ          NN       H

Alteromonas       cc     c        c      cc c c      c   c  cc c c   c ccccc  KdG KdddG  B B  B KdG KdddddddG    B   KddddddddG  KdddddG  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT    D IPL    G G    LQ  Y  S N  G         T   N S F   T      E   N    TSP G KV Q  TQ       I .... PSD  D       NN       Y

Aliagarivorans    cc     c        c      cc c c      c   c  cc c c   c ccccc  KdG KdddG  B B  B KdG KdddddddG    B   KddddddddG  KdddddG  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT    D IPI A  G G    LQE Y  S N TG         SS  N T F   T      N   D     DP S YV E   A         .... PSA          HG       Y

Agarivorans       cc     c        c      cc c c      c   c  cc c c   c ccccc  KdG KdddG  B B  B KdG KdddddddG    B   KddddddddG  KdddddG  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT    D IPI A  G G    LQE Y  S N SG         TS  N S F   T      N   T     NP T YV E   A         .... TNE          KS       H

Agarivorans       cc     c        c      cc c c      c   c  cc c c   c ccccc  KdG KdddG  B B  B KdG KdddddddG    B   KddddddddG  KdddddG  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT    D IPI A    G    LQE Y  S N SG         TS      F   T      A   N     ELDP QS E   S         .... PSS     K A  HN       Y

Vibrio            cc     c        c      cc c c      c   c  cc c c   c ccccc  KdG KdddG  B B  B KdG KdddddddG    B   KddddddddG  KdddddG  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT    D IPI A    G    LQE Y  S N SG         TS  N T F   T      N   S     ELDD QQ E   A         .... NTT          HG       Y

Vas1_1339         cc     c        c      cc c c      c   c  cc c c   c ccccc  KdG KdddG  B B  B KdG KdddddddG    B   KddddddddG  KdddddG  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT      IPI A    G    LQE Y  S N TG          S  N T F   T      E  RE     PLED QS E   A         .... GDS R        HG       Y

Vibrio            cc     c        c      cc c c      c   c  cc c c   c ccccc  JIH JIIIH  C C  C JIH JIIIIIIIH    C   JIIIIIIIIH  JIIIIIH  DW     P        W      SD F Y      K   F  KW D Y   W GPGLT      IPI A    G    LQE Y  S N TG         SS  N T F   T      N  QD     PLDD QS E   A         .... GDE          HG       Y

k llljjjk  jjjjk jk      jjk jjjk       jjjjjjjk      jjjjjj         TT         TT                                      1o4z             

 120       130       140       150       160       170         X         X         X         X         X         X      
1o4z             c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccDEF DEEF DEEEEEEEEEF DF  DEEEEEEEEEEEEEEEEEEF DEEEEEEEEEEEEEW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL      Y  D    M  T K GS  INM  I    RV Y VYI   A   N          KRDR   A  E K W    P  DK    C       V       R   M ST A DV  

Agaribacterium   c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccKdG KddG KdddddddddG KG  KddddddddddddddddddG KdddddddddddddW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL             VL  S H GS  V   VI    KV Y IFM   I  SNLE S NF   KKDH N AG A   R    .  DR GT         T       R              

Shewanella       c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccKdG KddG KdddddddddG KG  KddddddddddddddddddG KdddddddddddddW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL SS E W  D N IIS S K     VNA VI    KVKY IFL   I  SNLE S NF     G    S           .APDL                    N              

Shewanella       c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccKdG KddG KdddddddddG KG  KddddddddddddddddddG KdddddddddddddW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL SQ E W  D N IIS S K     VNA VI    KVKY IFL   I  SNLE S NF     N    S           .APNL                    N              

Pseudoalteromonas c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccKdG KddG KdddddddddG KG  KddddddddddddddddddG KdddddddddddddW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL QQ E W  D N IIS S R GT  VNA VI    KV F IFL   I  SNLE S NF     D    S           A  DK            S       N              

Colwellia        c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccKdG KddG KdddddddddG KG  KddddddddddddddddddG KdddddddddddddW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL Q    W  D N IIS S K GT  VNA VI    KVKF IFL   I  SNLE S NF    KNS   S           A  NK                    N              

Catenovulum      c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccKdG KddG KdddddddddG KG  KddddddddddddddddddG KdddddddddddddW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL SS E W  D N IIS S R GT  VNA VI    KVKY IFM   I  SNLE S NF     S    S           Q  NK                    R              

Gayadomonas      c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccKdG KddG KdddddddddG KG  KddddddddddddddddddG KdddddddddddddW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL SS E W  D N IIS S R GT  VNA VI    KIKY VYL   I  SNLE S NF     N    A           Q  NK                    R              

Alteromonas      c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccKdG KddG KdddddddddG KG  KddddddddddddddddddG KdddddddddddddW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL SS E W    N IIS S R GT  VNA VI    KVKF IYL   I  SNLE S NF     N    AN          Q  NQ                    R              

Aliagarivorans   c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccKdG KddG KdddddddddG KG  KddddddddddddddddddG KdddddddddddddW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL SS E W  D N IIS S R GT  VNA VV    KVKY IFL   I  SNLE S NF     D    S           A  NQ                    S              

Agarivorans      c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccKdG KddG KdddddddddG KG  KddddddddddddddddddG KdddddddddddddW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL  S E W  D N IVS S R GT  VNA VI    KVKY IFL   I  SNLE S NF   D S    A           Q  DK                    S              

Agarivorans      c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccKdG KddG KdddddddddG KG  KddddddddddddddddddG KdddddddddddddW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL SS E W  D N IIS S R GT  VNA VV    KVKY IFL   I  SNLE S NF     D    G           Q  NQ                    N              

Vibrio           c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccKdG KddG KdddddddddG KG  KddddddddddddddddddG KdddddddddddddW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL QS E W  D N IIS S R GT  VNA VV    KVKY IFM   I  SNLE S NF     N    S           Q  EQ                    R              

Vas1_1339        c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccKdG KddG KdddddddddG KG  KddddddddddddddddddG KdddddddddddddW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL QS E W  D N IIS S R GT  VNA VV    KVKY IFL   I  S LE S NF     D    D           Q  EM                    N    G         

Vibrio           c    c c  c c   c c         c  cccc    c   cc  cc    c c  ccJIH JIIH JIIIIIIIIIH JH  JIIIIIIIIIIIIIIIIIIH JIIIIIIIIIIIIIW    S V  G L   A R         G  TSKT    P   EA  KV    L S  WL Q  E W  D N IIS S R GT  VNA VV    KVKY IFL   I  S LE S NF    RD    D           Q  EM                    N    G         

jk    jjjjjjjk    jk    jk iiii  jjjjjjjjk         jjk        TT                                                        1o4z             

 180       190       200       210       220                   X         X         X         X         X                
1o4z             cc  c  ccc cc cc       c              ccc c         c   c   EEEEF DEEEEEEEEF       DF A DEEEEEEEEEEEF A   DF A DEEEEEEEFLS  D  EID LE YG       G              HVF R         D   Q             I  A              YF K V  S              Q Y    K   AD TQ         ADYSESA KDHS  S K HI H   I D.....PF   .. P D

Agaribacterium   cc  c  ccc cc cc       c              ccc c         c   c   ddddG KddddddddG       KG B KdddddddddddG B   KG B KdddddddGLS  D  EID LE YG       G              HVF R         D   Q     DN  R   I  V          A D WFAKNMSTNF        NS I S YND THN     Q          .......  R S             F NSD  . K         

Shewanella       cc  c  ccc cc cc       c              ccc c         c   c   ddddG KddddddddG       KG B KdddddddddddG B   KG B KdddddddGLS  D  EID LE YG       G              HVF R         D   Q     EN  R   I  V          A E WFA NMSTNF        NS I S FND THN     E          .......  R T   Q         L NGD  . K         

Shewanella       cc  c  ccc cc cc       c              ccc c         c   c   ddddG KddddddddG       KG B KdddddddddddG B   KG B KdddddddGLS  D  EID LE YG       G              HVF R         D   Q     EN  R   I  V            E WF  NMSTNF        NS I S FND THN     E          ....... SR T  TQ         L NSD  . R         

Pseudoalteromonas cc  c  ccc cc cc       c              ccc c         c   c   ddddG KddddddddG       KG B KdddddddddddG B   KG B KdddddddGLS  D  EID LE YG       G              HVF R         D   Q     DN  R   V  V          A D WFAKNMSTNF        SN I S YND THN     E          .......  R D             I DQQ  Q I         

Colwellia        cc  c  ccc cc cc       c              ccc c         c   c   ddddG KddddddddG       KG B KdddddddddddG B   KG B KdddddddGLS  D  EID LE YG       G              HVF R         D   Q     EN  R   V  V          A E WFAKNMSTNF        SN I S FND THN     E          .......  R T             V DEQ  E I         

Catenovulum      cc  c  ccc cc cc       c              ccc c         c   c   ddddG KddddddddG       KG B KdddddddddddG B   KG B KdddddddGLS  D  EID LE YG       G              HVF R         D   Q     EN  R   I  V          A D WFAKNMSTNF        TN I S FND THN     E          .......  S T             F NNQ  A I         

Gayadomonas      cc  c  ccc cc cc       c              ccc c         c   c   ddddG KddddddddG       KG B KdddddddddddG B   KG B KdddddddGLS  D  EID LE YG       G              HVF R         D   Q     EN  R   I  V          A D WFAKNMSTNF        TN I S YND THN     E          .......  S T             F DQQ  A I         

Alteromonas      cc  c  ccc cc cc       c              ccc c         c   c   ddddG KddddddddG       KG B KdddddddddddG B   KG B KdddddddGLS  D  EID LE YG       G              HVF R         D   Q      N  R   I  V          A D WFAKNMSTNF        TN I S FND THN  Q  E          .......  A T             L DEQ  Q I         

Aliagarivorans   cc  c  ccc cc cc       c              ccc c         c   c   ddddG KddddddddG       KG B KdddddddddddG B   KG B KdddddddGLS  D  EID LE YG       G              HVF R         D   Q     EN  R   I  V          A D WFAKNMSTNF        NN I S FND THN     Q          .......  E E             F DGG  . I         

Agarivorans      cc  c  ccc cc cc       c              ccc c         c   c   ddddG KddddddddG       KG B KdddddddddddG B   KG B KdddddddGLS  D  EID LE YG       G              HVF R         D   Q     EN  R   I  V          A D WYAKNMSTNF        SN I S FND THN     E          .......  A T             I DAA  Q I         

Agarivorans      cc  c  ccc cc cc       c              ccc c         c   c   ddddG KddddddddG       KG B KdddddddddddG B   KG B KdddddddGLS  D  EID LE YG       G              HVF R         D   Q     EN  R   V  V          A   WFAKNMSTNF        NS I S FND THN     Q          .......  RQD             F NND  . S         

Vibrio           cc  c  ccc cc cc       c              ccc c         c   c   ddddG KddddddddG       KG B KdddddddddddG B   KG B KdddddddGLS  D  EID LE YG       G              HVF R         D   Q     EN  R   I  V          A D WFAKNMSTNF        NT I S FND THN     Q          .......  K T             L NSD  . K         

Vas1_1339        cc  c  ccc cc cc       c              ccc c         c   c   ddddG KddddddddG       KG B KdddddddddddG B   KG B KdddddddGLS  D  EID LE YG       G              HVF R         D   Q     EN  R   V  V          A D WFAKNMSTNF        NS I S FND THN     Q          .......  E E             F NED  . R         

Vibrio           cc  c  ccc cc cc       c              ccc c         c   c   IIIIH JIIIIIIIIH       JH C JIIIIIIIIIIIH C   JH C JIIIIIIIHLS  D  EID LE YG       G              HVF R         D   Q     EN  R   V  V          A D WFARNMSTNF        NT I S FND THN     E          .......  E E             F NDD  . R         

llljk     lll  jjjjjjjjk  jjjjjk  jjjjjjk iiii                                      TT      TT                 TT    TT 1o4z             

230       240       250       260       270        280        X         X         X         X         X          X        
1o4z                       c    ccc  cc  c     cc c               c  c        DEF   DEEEEEEEEEF DEEEEEEEEEEEF A  DF DEF  DEEEEEEEF     DF          W    HRF  YW  P     YI G               K  T        GSW   GT     F    V  R    L Y          S   II     F      G A   FED  V NKE    G    D WH E   D VLVRTV GKD  .DP H  NTTDP N

Agaribacterium             c    ccc  cc  c     cc c               c  c        KdG   KdddddddddG KdddddddddddG B  KG KdG  KdddddddG     KG          W    HRF  YW  P     YI G               K  T         N      Y RDGY    A  KS SDVTF      TP GSW  A M D DY        QS .....G         G             D KK  D   AQ E F     .....RT

Shewanella                 c    ccc  cc  c     cc c               c  c        KdG   KdddddddddG KdddddddddddG B  KG KdG  KdddddddG     KG          W    HRF  YW  P     YI G               K  T        P W   GN  REGF    A  KS TDVTF      TP GSW  VVMKD DY      GAT V ...  T        G             D QE  N   DE         .....  

Shewanella                 c    ccc  cc  c     cc c               c  c        KdG   KdddddddddG KdddddddddddG B  KG KdG  KdddddddG     KG          W    HRF  YW  P     YI G               K  T        PTW   GNY REGF    A  KS TDVTF      TP GSW  VVMKD DY      GAT   ...           G             D QE  Q   AE         .....  

Pseudoalteromonas           c    ccc  cc  c     cc c               c  c        KdG   KdddddddddG KdddddddddddG B  KG KdG  KdddddddG     KG          W    HRF  YW  P     YI G               K  T        PSW   GTY REGF    V  KS TEVTF      TP GSW  VVMKD DY      GAT   ...           G             D QQ  D   AQ         .....  

Colwellia                  c    ccc  cc  c     cc c               c  c        KdG   KdddddddddG KdddddddddddG B  KG KdG  KdddddddG     KG          W    HRF  YW  P     YI G               K  T        PTW   GT  RD F    V  KS TEVTF      T  GSW  VIMKD DF      GAT   ...  H   D    G             D QQ NE   AQ         .....  

Catenovulum                c    ccc  cc  c     cc c               c  c        KdG   KdddddddddG KdddddddddddG B  KG KdG  KdddddddG     KG          W    HRF  YW  P     YI G               K  T        P W   GTY RDGF    A  KS TEVTF      T  GSW  AVMKD DY      GAT P ...           G             N QQ SD   AQ         .....  

Gayadomonas                c    ccc  cc  c     cc c               c  c        KdG   KdddddddddG KdddddddddddG B  KG KdG  KdddddddG     KG          W    HRF  YW  P     YI G               K  T        P     GTY RE F    A  KS TDVTF      TP GSW  VVMKD DY      GAE AT...      Q    G             D QQ  D   AQ         .....  

Alteromonas                c    ccc  cc  c     cc c               c  c        KdG   KdddddddddG KdddddddddddG B  KG KdG  KdddddddG     KG          W    HRF  YW  P     YI G               K  T        PS    GTY RD F    A  KS TEVTF      TP GSW  VVMKD DY      GAI  T...      Q    G             D QQ  D   AQ         .....  

Aliagarivorans             c    ccc  cc  c     cc c               c  c        KdG   KdddddddddG KdddddddddddG B  KG KdG  KdddddddG     KG          W    HRF  YW  P     YI G               K  T        PSW   GTY RDGF    A  KS TDVTF      TP GSW  VVMKD DY      GAT   ...           A             N QP  E   AQ         .....  

Agarivorans                c    ccc  cc  c     cc c               c  c        KdG   KdddddddddG KdddddddddddG B  KG KdG  KdddddddG     KG          W    HRF  YW  P     YI G               K  T        PSW   GTY RDGF    A  KS TEVTF      TP GSW  VVMKD DY      GAE   ...           A             D QQ  E   AQ         .....  

Agarivorans                c    ccc  cc  c     cc c               c  c        KdG   KdddddddddG KdddddddddddG B  KG KdG  KdddddddG     KG          W    HRF  YW  P     YI G               K  T        PTW   GNY REGF    V  KS TEVTF      T  G W  VVMKD DY      GAT   ...           G             N QK TK A SQ         .....  

Vibrio                     c    ccc  cc  c     cc c               c  c        KdG   KdddddddddG KdddddddddddG B  KG KdG  KdddddddG     KG          W    HRF  YW  P     YI G               K  T        PSW   GTY RDGF    A  KS TEVTF      TP GSW  VLMKD DY      G E   ...           A             D VK  K   EQ         ..... Q

Vas1_1339                  c    ccc  cc  c     cc c               c  c        KdG   KdddddddddG KdddddddddddG B  KG KdG  KdddddddG     KG          W    HRF  YW  P     YI G               K  T        PQW   GTY RDGF    V  KS TEVTF      TP GSW  VVMKD DY      GAE   ...           A             N IE  K   ED         .....  

Vibrio                     c    ccc  cc  c     cc c               c  c        JIH   JIIIIIIIIIH JIIIIIIIIIIIH C  JH JIH  JIIIIIIIH     JH          W    HRF  YW  P     YI G               K  T        PQW   GTY RDGF    V  KS TEVTF      TP GSW  VIMKD DY      GAE   ...           A             N IE  K   ED         .....  

η1 β1 α1 β2 β3 

η2 β4 β5 β6 β7 β8 β9 β10 

β11 β12 β13 α2 β14 β15 

η3 β16 η4 β17 β18 β19 α3 



            jjjjjjjk  iiii      lll     iiii   llljjjjjjjjjjTT                          TT                              1o4z             

290       300       310       320       330       340         X         X         X         X         X         X        
1o4z                            c   cc  ccc                 c     c   ccc c c DEEF DEEF DEEEEEEEEEF DEF  A        DEEF DEEF DEEEEEEEEEEEE               I   ED  WRS                 L     N   VDW R Y    T   L  EM I I T                    TD E             I I TEID RTG NK  D   N   QT   SPASGLQSNTYTP  N  SNIEN TFG       

Agaribacterium                  c   cc  ccc                 c     c   ccc c c KddG KddG KdddddddddG KdG  B        KddG KddG Kdddddddddddd               I   ED  WRS                 L     N   VDW R Y LDKS YNM   MFM LD   H      G        VASD D AD SK RMY   V   Y    R   NQS      M   E   RA .......N    A    N           T 

Shewanella                      c   cc  ccc                 c     c   ccc c c KddG KddG KdddddddddG KdG  B        KddG KddG Kdddddddddddd               I   ED  WRS                 L     N   VDW R Y M KS YTMD EMFI LDT  H      G        IAT  D AD SK KMY   I V I N  Q    E           S   EA .......N   NA    A             

Shewanella                      c   cc  ccc                 c     c   ccc c c KddG KddG KdddddddddG KdG  B        KddG KddG Kdddddddddddd               I   ED  WRS                 L     N   VDW R Y MDKN YTM  EMFI LDT  H      G        VATD D AD SK KMY   I V I    Q   NE           S   EA .......N    A    Q             

Pseudoalteromonas                c   cc  ccc                 c     c   ccc c c KddG KddG KdddddddddG KdG  B        KddG KddG Kdddddddddddd               I   ED  WRS                 L     N   VDW R Y L KN  NMD  AYI IDT  H      G        IATD D AD SK KMY   V V T N  TH   QS          D   EA .......N    A    G             

Colwellia                       c   cc  ccc                 c     c   ccc c c KddG KddG KdddddddddG KdG  B        KddG KddG Kdddddddddddd               I   ED  WRS                 L     N   VDW R Y LDKS  NMD EAFI IDT  H      G        VATD D AD  K KMY   I V I    QS   E           S   EA .......H    T    NK            

Catenovulum                     c   cc  ccc                 c     c   ccc c c KddG KddG KdddddddddG KdG  B        KddG KddG Kdddddddddddd               I   ED  WRS                 L     N   VDW R Y LDKS YNMD EMFI LDT  H      G        VASD D A  NK KMY   I V I    Q    E           D   NQ .......I    A   NG             

Gayadomonas                     c   cc  ccc                 c     c   ccc c c KddG KddG KdddddddddG KdG  B        KddG KddG Kdddddddddddd               I   ED  WRS                 L     N   VDW R Y LDKS YNMD E YI LDT  H      G        VASD D A  SK KMY   I V I    Q    Q T         E   NQ .......I    S   NP             

Alteromonas                     c   cc  ccc                 c     c   ccc c c KddG KddG KdddddddddG KdG  B        KddG KddG Kdddddddddddd               I   ED  WRS                 L     N   VDW R Y LDKS YNMD EAFI IDT  H      G        VASD E AD SK KMY   I V T    Q    Q           D   NQ .......I    A    G             

Aliagarivorans                  c   cc  ccc                 c     c   ccc c c KddG KddG KdddddddddG KdG  B        KddG KddG Kdddddddddddd               I   ED  WRS                 L     N   VDW R Y LDKS YNMD EMFI LDT  H      G        VASD D A  NK KMY   I V I    R    E           S   EQ .......I    A   NP             

Agarivorans                     c   cc  ccc                 c     c   ccc c c KddG KddG KdddddddddG KdG  B        KddG KddG Kdddddddddddd               I   ED  WRS                 L     N   VDW R Y LDKS YNL  EAFI IDT  H      G        IASD D AD SK KMY   V V V    V   NQ           S   EM .......I    T    N             

Agarivorans                     c   cc  ccc                 c     c   ccc c c KddG KddG KdddddddddG KdG  B        KddG KddG Kdddddddddddd               I   ED  WRS                 L     N   VDW R Y LDKS YNMD EMFI LDT  H      G        IATD D AD  K KMY   I V I    R    Q           S   EA .......H    A    GD            

Vibrio                          c   cc  ccc                 c     c   ccc c c KddG KddG KdddddddddG KdG  B        KddG KddG Kdddddddddddd               I   ED  WRS                 L     N   VDW R Y LDKS FNMD EMFI LDT  H      G        VASD D AD SK KMY   I V T    Q    E           S   EA .......I    A    S             

Vas1_1339                       c   cc  ccc                 c     c   ccc c c KddG KddG KdddddddddG KdG  B        KddG KddG Kdddddddddddd               I   ED  WRS                 L     N   VDW R Y LDKS YNMD EMFI LDT  H      G        IA D D AD SK KMY   I V I    T    Q           S   EA .......I  K E    D             

Vibrio                          c   cc  ccc                 c     c   ccc c c JIIH JIIH JIIIIIIIIIH JIH  C        JIIH JIIH JIIIIIIIIIIII               I   ED  WRS                 L     N   VDW R Y LDKS YNMD EMFI LDT  H      G        VA D D AD SK KMY   I V I    T    E           S   EA .......I  K E    N             

jjjk                                                                                                                    1o4z             

350                                                           X                                                          
1o4z              c                                                          EEF                 DF  DEF A DF  DEEF  DF  DEEEF DF DEF A D P                                                          K V                                                            EK.......................................................

Agaribacterium    c                                                          ddG                 KG  KdG B KG  KddG  KG  KdddG KG KdG B K P                                                          K V                 PN  TNL M HS  CMDV  GA  NGSTY QW CNQ N N   ASGD.GGPSGG..TTLP  DW   K R  AK    AY  RT     H  A   N V 

Shewanella        c                                                          ddG                 KG  KdG B KG  KddG  KG  KdddG KG KdG B K P                                                            V                 PN   QV A HS  CVDV      NGSTY Q  CSN N  Q  SDGSSGGNTGG..N.IN  TQY  V K  NK    IDSKKT     Q TA   N SD

Shewanella        c                                                          ddG                 KG  KdG B KG  KddG  KG  KdddG KG KdG B K P                                                            V                 PN   NL A HS  CIDV      NGSQY Q  CTN N  Q  SNGGSGGDNGGNDGSIE  TQY  V K  NK    INSQTY     Q AS   T A.

Pseudoalteromonas  c                                                          ddG                 KG  KdG B KG  KddG  KG  KdddG KG KdG B K P                                                          K V                      QI A HS  CIDI  GA  NGS Y QW C S N N   NASNTNSVSNG..........A  K K  QK    TA  MS   Y Q  G G D A 

Colwellia         c                                                          ddG                 KG  KdG B KG  KddG  KG  KdddG KG KdG B K P                                                          K V                 PT  TTL A HS  CLD   G   NG  Y QW CN  N N   SNNS.....NN..TSTI  GL   K K  NK   TK. SMI  GE H  G  IN A 

Catenovulum       c                                                          ddG                 KG  KdG B KG  KddG  KG  KdddG KG KdG B K P                                                          K V                 P   NNL A HS  CIDV  GA  NGTTY QW CST N N   AT.......GG..GVTV GGF   Q K  NK    AN  MT     H  G   A V 

Gayadomonas       c                                                          ddG                 KG  KdG B KG  KddG  KG  KdddG KG KdG B K P                                                          K V                 PS  TNL A HS  CIDL  GA  NGSQY QW CST N N   AT..............V  GF   Q K  GK    TN  MT     Q  N   S S 

Alteromonas       c                                                          ddG                 KG  KdG B KG  KddG  KG  KdddG KG KdG B K P                                                          K V                  T  TNL A HS  CIDV  GA  NGSQY QW C T N N   DG..............VV GN   Q K  GR    AQ  MI     Q  T D T T 

Aliagarivorans    c                                                          ddG                 KG  KdG B KG  KddG  KG  KdddG KG KdG B K P                                                          K V                 PS  TNL L HS  CLDV  GA  NGSTY QW CNT N N   AEDGGGSGGDG..SVDV  GN   Q V  NL    AN  TW     H  V   G N 

Agarivorans       c                                                          ddG                 KG  KdG B KG  KddG  KG  KdddG KG KdG B K P                                                          K V                 PS  TNL L HS  CLDV  GA  NGSTY QW CNT N N   TDDSSG.GENG..NVSV  TY   Q V  DL    AS  TW     Q  I   G S 

Agarivorans       c                                                          ddG                 KG  KdG B KG  KddG  KG  KdddG KG KdG B K P                                                          K                   PS  TNL V HS  CLDV  GA  NGSTY QW CNT N N  TGGSTT..PPTG..GITP  GY   Q A  NL    KS  LW     Q  S   G N 

Vibrio            c                                                          ddG                 KG  KdG B KG  KddG  KG  KdddG KG KdG B K P                                                          K V                 PS  TSL   HS  CLDV  GA  NGSTY QW CNT N N   RDND.....NN..GVVP  DT   QFI  NR    KD  TW     Q  S   S S 

Vas1_1339         c                                                          ddG                 KG  KdG B KG  KddG  KG  KdddG KG KdG B K P                                                          K V                 PS  TN    HS  CLDV  GA  NGSTY QW CNT N N   GGDD.....NG..NVTV  GY  TQFV  DL    KD  TW     Q  V   G P 

Vibrio            c                                                          IIH                 JH  JIH C JH  JIIH  JH  JIIIH JH JIH C J P                                                          K V                 PS  TN    HS  CLDV  GA  NGSTY QW CNT N N   GGDD.....NG..DVVV  GY  TQFV  DL    KD  TW     Q  V   S A 

                                                                                                                        1o4z             

                                                                                                                        
1o4z             F A    A A  A A A  DEEEEEF   DF    DF A DEEEF    DF DEF DEF ............................................................

Agaribacterium   G B    B B  B B B  KdddddG   KG    KG B KdddG    KG KdG KdG Q F    V    Y I S  SNLCMDL   SS    GA V QW CN    NQ W I DKG  A KFTS GGGY T K RV       SAG  A..N  K Q  S  SSNQ  H K V   D

Shewanella       G B    B B  B B B  KdddddG   KG    KG B KdddG    KG KdG KdG Q F    L N  Y I    SNLCLDL   ST    GA I QWVCN    NQ WQL DKG  Q SFTE S GF S KAKV       SAG  A..N  K Q     SSNQ  M   I   N

Shewanella       G B    B B  B B B  KdddddG   KG    KG B KdddG    KG KdG KdG Q F    L N  Y I S  SNLCLDL   ST    GA I QWVCN    NQ WNL DKG  K TLNQ S GF T K NV       SAG  S..N  K Q     SSNQ  M   A   D

Pseudoalteromonas G B    B B  B B B  KdddddG   KG    KG B KdddG    KG KdG KdG Q F    L N  Y I S  S LCM I   ST    GA L QWVC     SQ FTL   G  Q NLVE S NE A S QL G   Q ENA  S..N  K E    DHAKA  R   NST D

Colwellia        G B    B B  B B B  KdddddG   KG    KG B KdddG    KG KdG KdG Q F    L N  Y I S  S LCVEL   NT    GA V QWVCN     Q W L DKG  Q TFTH G SE A T NK G     KDA  A..N  T H     HSENK R K A   D

Catenovulum      G B    B B  B B B  KdddddG   KG    KG B KdddG    KG KdG KdG Q F      N  Y I S  S LCLEL   ST    GA I QWVCN    NQ WTL DKG  G KLVNRG NE T Q ER G     ANG  A..N  T H     AANN  R   H   D

Gayadomonas      G B    B B  B B B  KdddddG   KG    KG B KdddG    KG KdG KdG Q F    L N  Y I S  SNLCLEL   NS    GA I QWVCN    NQ WTL DKG  R KFIA G NE Q Q QQ       KDG  A..D  V H     SANN  R   Q   D

Alteromonas      G B    B B  B B B  KdddddG   KG    KG B KdddG    KG KdG KdG Q F    A N  Y I S  SNLCVEL   NS    GA I QWVCN    NQ WTL DKG  S KFIS G NE L Q TQ       KDN  A..N  N H     SAND  K   H   D

Aliagarivorans   G B    B B  B B B  KdddddG   KG    KG B KdddG    KG KdG KdG Q F    L N  Y L S  SQLCMEL   SS    GA V QWVCN    NQ WSL DKG  R TLSS G GE A Q KV       KDG  S..N  T Q     HSDS  R   V   S

Agarivorans      G B    B B  B B B  KdddddG   KG    KG B KdddG    KG KdG KdG Q F    L N  Y I S  SQLCLEL   S     GA V QWVCN     Q WTL DKG  R QFSA G GQ A S EV       DQA HA..D  T H     HSDSK T   F   S

Agarivorans      G B    B B  B B B  KdddddG   KG    KG B KdddG    KG KdG KdG Q F    L N  Y I    SQLCMEL   SS    GA V QWVCN    SQ WSL DKG  R QFTA G NE S SAKV       ASG  A..D  K Q     HANT  V   V   S

Vibrio           G B    B B  B B B  KdddddG   KG    KG B KdddG    KG KdG KdG Q F    V N  Y I S  SQLCVEL    S    GA I QYICN    NQ WTL DKG  R TFTP S SE L Q DN       KPDA QWKD  T Q     SAEE  L   F   S

Vas1_1339        G B    B B  B B B  KdddddG   KG    KG B KdddG    KG KdG KdG Q F    V T  Y I S  SQLCLEL   SN    GA I QYVCN    NQ WTL DKG  R GFEE A GE L K KR       KPG  QWQD  I Q     SAEE  R   F   S

Vibrio           H C    C C  C C C  JIIIIIH   JH    JH C JIIIH    JH JIH JIH Q F    V S  Y I S  SQLCLEL   NN    G  I QYVCN    NQ WTL D G  R EFDE S GE L K KR       KPG  QWQD TV Q     SAEE  R   F Q S

                                                                                                                        1o4z             

                                                                                                                        
1o4z               DEEEEF A DEEEEF  A DEF  A DEEF  DEEEEEEF                  ............................................                

Agaribacterium     KddddG B KddddG  B KdG  B KddG  KddddddG                    FELRSR   KCLDVA  S  NG     W C  G NQ FRF                  AW      KAN      GK TK  ADYVH A YN H  Q   H.                

Shewanella         KddddG B KddddG  B KdG  B KddG  KddddddG                    YEIRNK S KCIDVA    TNG  I QWSC  G NQRFK                   DY      T N      GKLT   AN T    YD D     LN.                

Shewanella         KddddG B KddddG  B KdG  B KddG  KddddddG                    YEI SK S KCLDIA  S N G  L QWSC  GTNQ FK                   GY   I  V N      GK T D AS T    YN    Q  VE.                

Pseudoalteromonas   KddddG B KddddG  B KdG  B KddG  KddddddG                    FELKS  S KCVDIA    T G  I QWQC  G NQRF F                  GY     SL N      GKLQ D AD V    YN D    Q IE                

Colwellia          KddddG B KddddG  B KdG  B KddG  KddddddG                    YEIRSK S KCLDVA  Q NNG    QWNC  GNNQRF F                  GY      V N      GQ T   AAFN    FN      T IN                

Catenovulum        KddddG B KddddG  B KdG  B KddG  KddddddG                    FEIHNK S KCVDVA  S  NG  I QWNC  GNNQRFKF                  DY      V G      GQ TD  AN V    FN        LQ                

Gayadomonas        KddddG B KddddG  B KdG  B KddG  KddddddG                    FEIRNK T KCIDVA  S TNG  I QWSC  GQNQRFKF                  QH      I G      GK T   AN V    YN        LQ                

Alteromonas        KddddG B KddddG  B KdG  B KddG  KddddddG                    FEIRSK T KCIDVA    TNG  I QWSC  GQNQRFKF                  QH      V G      GKAT   AN V    YN        LQ                

Aliagarivorans     KddddG B KddddG  B KdG  B KddG  KddddddG                    FEIRNK S KCLDIA  S SNG  L QW C   NNQRFRF                  NT      A G      GA M   GK Q  A TGA       VQ                

Agarivorans        KddddG B KddddG  B KdG  B KddG  KddddddG                    FEIRNK S KCLEIA  S NNG  L QWSC  GNNQRFKF                  ST      V G      NA S   AP Q    DG        L.                

Agarivorans        KddddG B KddddG  B KdG  B KddG  KddddddG                    FEIRNK S KCLEIA  S  NG  L QWSC  GTNQRFKF                  NT      Q G      NN GA  AD R    DG        Q.                

Vibrio             KddddG B KddddG  B KdG  B KddG  KddddddG                    FELRNK T KCLEVA  Q TNG  I Q SC   NNQR KF                  NT      K G      NS A   GS I A  DGE    I  K.                

Vas1_1339          KddddG B KddddG  B KdG  B KddG  KddddddG                    FEIRSK T KCLELA  Q SNG  V QWSC  GNNQR KF                  QT      A G      DN G   GT Q    DG     L  IQ                

Vibrio             JIIIIH C JIIIIH  C JIH  C JIIH  JIIIIIIH                    FEIRNK T KCLELA  Q SNG  V QWSC  GNNQR KF                  QT      A G      DN G   GT Q    DG     L  IQ                

β20 α4 η5 α5 η6 β21 

 


