
1       10        20        30        40        50        60        70        80        90   X        X         X         X         X         X         X         X         X         X   
LbFd-GOGAT cccccccccccccc  cccccc  c cc  c cc c c cc cc cc cccc  cccc    c cccccc c   ccc cccccccccccccc                      cc c  cc c  c c c  c  c  c    cc    cccc c      c ccc   c              DEEEEEEEEEEEEF  DEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEMAVNSVANVPQLLY  GQSPKI  G KD  F DF G Y KS KR RR IGYA  NRRS    K NAVLDL R   NAS QSSDIVPKVADLDD                      VA S  SV V  V L S  T  N  S    PA    FLKT W      E VPT   H                            AN                                                                             

LrFd-GOGAT cccccccccccccc  cccccc  c cc  c cc c c cc cc cc cccc  cccc    c cccccc c   ccc cccccccccccccc                      cc c  cc c  c c c  c  c  c    cc    cccc c      c ccc   c              KddddddddddddG  KddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMAVNSVANVPQLLY  GQSPKI  G KD  F DF G Y KS KR RR IGYA  NRRS    K NAVLDL R   NAS QSSDIVPKVADLDD                      VA S  SV V  V L S  T  N  S    PA    FLKT W      E VPT   H                            AN                                                                             

LcFd-GOGAT cccccccccccccc  cccccc  c cc  c cc c c cc cc cc cccc  cccc    c cccccc c   ccc cccccccccccccc                      cc c  cc c  c c c  c  c  c    cc    cccc c      c ccc   c              KddddddddddddG  KddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMAVNSVANVPQLLY  GQSPKI  G KD  F DF G Y KS KR RR IGYA  NRRS    K NAVLDL R   NAS QSSDIVPKVADLDD                      VA S  SV V  V L S  T  N  S    PA    FLKT W      E VPT   H                            ..                                                                             

WsFd-GOGAT cccccccccccccc  cccccc  c cc  c cc c c cc cc cc cccc  cccc    c cccccc c   ccc cccccccccccccc                      cc c  cc c  c c c  c  c  c    cc    cccc c      c ccc   c              KddddddddddddG  KddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMAVNSVANVPQLLY  GQSPKI  G KD  F DF G Y KS KR RR IGYA  NRRS    K NAVLDL R   NAS QSSDIVPKVADLDD                      VA S  SV V  V L S  T  N  S    PA    FLKT W      E VPT   H                            AN                                                                             

LfFd-GOCAT cccccccccccccc  cccccc  c cc  c cc c c cc cc cc cccc  cccc    c cccccc c   ccc cccccccccccccc                      cc c  cc c  c c c  c  c  c    cc    cccc c      c ccc   c              KddddddddddddG  KddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMAVNSVANVPQLLY  GQSPKI  G KD  F DF G Y KS KR RR IGYA  NRRS    K NAVLDL R   NAS QSSDIVPKVADLDD                      VA S  SV V  V L S  T  N  S    PA    FLKT W      E VPT   H                            AN                                                                             

SlFd-GOGAT cccccccccccccc  cccccc  c cc  c cc c c cc cc cc cccc  cccc    c cccccc c   ccc cccccccccccccc                      cc c  cc c  c c c  c  c  c    cc    cccc c      c ccc   c              JIIIIIIIIIIIIH  JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMAVNSVANVPQLLY  GQSPKI  G KD  F DF G Y KS KR RR IGYA  NRRS    K NAVLDL R   NAS QSSDIVPKVADLDD                      L  N   L A  L      S                 I              S   R                            ..       T    G       F C     I  R    AT    L NK C      Q GA                   

    100       110       120       130       140       150       160       170       180            X         X         X         X         X         X         X         X         X      
LbFd-GOGAT cccccccccccccccccccccccccccc ccccccccccccccccccccccccccccccccccccc cccccccccccccccc ccc c ccc                            c                                     c                c   c c   EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEILSERGACGVGFIANLDNKASHGIVKDA VALGCMEHRGGCGADNDSGDGSGLMTSIPWDLFNDWA KEGIAVFDKLHTGVGM FLP D NQM                            I                                     E                I   K C   

LrFd-GOGAT cccccccccccccccccccccccccccc ccccccccccccccccccccccccccccccccccccc cccccccccccccccc ccc c ccc                            c                                     c                c   c c   dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddILSERGACGVGFIANLDNKASHGIVKDA VALGCMEHRGGCGADNDSGDGSGLMTSIPWDLFNDWA KEGIAVFDKLHTGVGM FLP D NQM                            V                                     E                I   K C   

LcFd-GOGAT cccccccccccccccccccccccccccc ccccccccccccccccccccccccccccccccccccc cccccccccccccccc ccc c ccc                            c                                     c                c   c c   dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddILSERGACGVGFIANLDNKASHGIVKDA VALGCMEHRGGCGADNDSGDGSGLMTSIPWDLFNDWA KEGIAVFDKLHTGVGM FLP D NQM                            V                                     E                I   K C   

WsFd-GOGAT cccccccccccccccccccccccccccc ccccccccccccccccccccccccccccccccccccc cccccccccccccccc ccc c ccc                            c                                     c                c   c c   dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddILSERGACGVGFIANLDNKASHGIVKDA VALGCMEHRGGCGADNDSGDGSGLMTSIPWDLFNDWA KEGIAVFDKLHTGVGM FLP D NQM                            I                                     E                I   K C   

LfFd-GOCAT cccccccccccccccccccccccccccc ccccccccccccccccccccccccccccccccccccc cccccccccccccccc ccc c ccc                            c                                     c                c   c c   dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddILSERGACGVGFIANLDNKASHGIVKDA VALGCMEHRGGCGADNDSGDGSGLMTSIPWDLFNDWA KEGIAVFDKLHTGVGM FLP D NQM                            V                                     D                I   K C   

SlFd-GOGAT cccccccccccccccccccccccccccc ccccccccccccccccccccccccccccccccccccc cccccccccccccccc ccc c ccc                            c                                     c                c   c c   IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILSERGACGVGFIANLDNKASHGIVKDA VALGCMEHRGGCGADNDSGDGSGLMTSIPWDLFNDWA KEGIAVFDKLHTGVGM FLP D NQM                            L                                     E                V                                                                                                N S   

 190       200       210       220       230       240       250       260       270            X         X         X         X         X         X         X         X         X         
LbFd-GOGAT cccccccc cccccccccc cccccccccccccccc cccccccccccccccccccccccccccccccccccccccccccccccccccccccc        c          c                                                                         EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEF DEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEAKKVIS IFNNEGLEVL WRSVPVDSSVVGYYAK TMPNIQQVFVRVVKEENVDDIERELYICRKLIERAVNSEIWGNELYFCSLSNQTIV        S          A                                                                                                             E                                                        

LrFd-GOGAT cccccccc cccccccccc cccccccccccccccc cccccccccccccccccccccccccccccccccccccccccccccccccccccccc        c          c                                                                         dddddddddddddddddddddddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddddNEAKKVIS IFNNEGLEVL WRSVPVDSSVVGYYAK TMPNIQQVFVRVVKEENVDDIERELYICRKLIERAVNSEIWGNELYFCSLSNQTIV        S          A                                                                                                             A                                                        

LcFd-GOGAT cccccccc cccccccccc cccccccccccccccc cccccccccccccccccccccccccccccccccccccccccccccccccccccccc        c          c                                                                         dddddddddddddddddddddddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddddNEAKKVIS IFNNEGLEVL WRSVPVDSSVVGYYAK TMPNIQQVFVRVVKEENVDDIERELYICRKLIERAVNSEIWGNELYFCSLSNQTIV        S          A                                                                                                             E                                                        

WsFd-GOGAT cccccccc cccccccccc cccccccccccccccc cccccccccccccccccccccccccccccccccccccccccccccccccccccccc        c          c                                                                         dddddddddddddddddddddddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddddNEAKKVIS IFNNEGLEVL WRSVPVDSSVVGYYAK TMPNIQQVFVRVVKEENVDDIERELYICRKLIERAVNSEIWGNELYFCSLSNQTIV        S          A                                                                                                             E                                                        

LfFd-GOCAT cccccccc cccccccccc cccccccccccccccc cccccccccccccccccccccccccccccccccccccccccccccccccccccccc        c          c                                                                         dddddddddddddddddddddddddddddddddddG KdddddddddddddddddddddddddddddddddddddddddddddddddddddddNEAKKVIS IFNNEGLEVL WRSVPVDSSVVGYYAK TMPNIQQVFVRVVKEENVDDIERELYICRKLIERAVNSEIWGNELYFCSLSNQTIV        S          A                                                                                                             E                                                        

SlFd-GOGAT cccccccc cccccccccc cccccccccccccccc cccccccccccccccccccccccccccccccccccccccccccccccccccccccc        c          c                                                                         IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINEAKKVIS IFNNEGLEVL WRSVPVDSSVVGYYAK TMPNIQQVFVRVVKEENVDDIERELYICRKLIERAVNSEIWGNELYFCSLSNQTIV        N                                                                                                       G                V                                                        

280       290       300       310       320       330       340       350       360       370  X         X         X         X         X         X         X         X         X         X  
LbFd-GOGAT cccccccccccccccccc ccccccccccccc cccccccccccccccccccccccccccccccccccccccccc ccc ccccccccccccc                  c             c                                          c   c             EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEYKGMLRSEVLGRFYYDLQ ELYTSPLAIYHRR STNTSPRWPLAQPMRFLGHNGEINTIQGNLNWMQSREASLKS VWR REDEIRPFGNPKA                  S             Y                                          T   G             

LrFd-GOGAT cccccccccccccccccc ccccccccccccc cccccccccccccccccccccccccccccccccccccccccc ccc ccccccccccccc                  c             c                                          c   c             dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYKGMLRSEVLGRFYYDLQ ELYTSPLAIYHRR STNTSPRWPLAQPMRFLGHNGEINTIQGNLNWMQSREASLKS VWR REDEIRPFGNPKA                  S             Y                                          T   G             

LcFd-GOGAT cccccccccccccccccc ccccccccccccc cccccccccccccccccccccccccccccccccccccccccc ccc ccccccccccccc                  c             c                                          c   c             dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYKGMLRSEVLGRFYYDLQ ELYTSPLAIYHRR STNTSPRWPLAQPMRFLGHNGEINTIQGNLNWMQSREASLKS VWR REDEIRPFGNPKA                  S             Y                                          T   G             

WsFd-GOGAT cccccccccccccccccc ccccccccccccc cccccccccccccccccccccccccccccccccccccccccc ccc ccccccccccccc                  c             c                                          c   c             dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYKGMLRSEVLGRFYYDLQ ELYTSPLAIYHRR STNTSPRWPLAQPMRFLGHNGEINTIQGNLNWMQSREASLKS VWR REDEIRPFGNPKA                  S             Y                                          T   G             

LfFd-GOCAT cccccccccccccccccc ccccccccccccc cccccccccccccccccccccccccccccccccccccccccc ccc ccccccccccccc                  c             c                                          c   c             dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddYKGMLRSEVLGRFYYDLQ ELYTSPLAIYHRR STNTSPRWPLAQPMRFLGHNGEINTIQGNLNWMQSREASLKS VWR REDEIRPFGNPKA                  S             Y                                          T   G             

SlFd-GOGAT cccccccccccccccccc ccccccccccccc cccccccccccccccccccccccccccccccccccccccccc ccc ccccccccccccc                  c             c                                          c   c             IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIYKGMLRSEVLGRFYYDLQ ELYTSPLAIYHRR STNTSPRWPLAQPMRFLGHNGEINTIQGNLNWMQSREASLKS VWR REDEIRPFGNPKA                  N             F                                                                                                                                       A   D             

     380       390       400       410       420       430       440       450       460            X         X         X         X         X         X         X         X         X     
LbFd-GOGAT cccccccc ccccccccc ccccccccccc ccccccc cccccccccccccccccccccccccccccccc cccccccccccccccccc cc        c         c           c       c                                c                  c  EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESDSANLDS AELLIRSGR PEEALMILVPE YQNHPTL IKYPEVLDFYNYYKGQMEAWDGPALLLFSDGK VGACLDRNGLRPARYWRT DN        A         A           G       T                                T                  N  

LrFd-GOGAT cccccccc ccccccccc ccccccccccc ccccccc cccccccccccccccccccccccccccccccc cccccccccccccccccc cc        c         c           c       c                                c                  c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSDSANLDS AELLIRSGR PEEALMILVPE YQNHPTL IKYPEVLDFYNYYKGQMEAWDGPALLLFSDGK VGACLDRNGLRPARYWRT DN        A                     G       T                                T                  N                    F                                                                          

LcFd-GOGAT cccccccc ccccccccc ccccccccccc ccccccc cccccccccccccccccccccccccccccccc cccccccccccccccccc cc        c         c           c       c                                c                  c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSDSANLDS AELLIRSGR PEEALMILVPE YQNHPTL IKYPEVLDFYNYYKGQMEAWDGPALLLFSDGK VGACLDRNGLRPARYWRT DN        A         A           G       T                                T                  N  

WsFd-GOGAT cccccccc ccccccccc ccccccccccc ccccccc cccccccccccccccccccccccccccccccc cccccccccccccccccc cc        c         c           c       c                                c                  c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSDSANLDS AELLIRSGR PEEALMILVPE YQNHPTL IKYPEVLDFYNYYKGQMEAWDGPALLLFSDGK VGACLDRNGLRPARYWRT DN        A         A           G       T                                T                  N  

LfFd-GOCAT cccccccc ccccccccc ccccccccccc ccccccc cccccccccccccccccccccccccccccccc cccccccccccccccccc cc        c         c           c       c                                c                  c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddSDSANLDS AELLIRSGR PEEALMILVPE YQNHPTL IKYPEVLDFYNYYKGQMEAWDGPALLLFSDGK VGACLDRNGLRPARYWRT DN        A         A           G       T                                T                  N  

SlFd-GOGAT cccccccc ccccccccc ccccccccccc ccccccc cccccccccccccccccccccccccccccccc cccccccccccccccccc cc        c         c           c       c                                c                  c  IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIISDSANLDS AELLIRSGR PEEALMILVPE YQNHPTL IKYPEVLDFYNYYKGQMEAWDGPALLLFSDGK VGACLDRNGLRPARYWRT DN                  A                   S                                                              T                     A                                        I                  K  

  470       480       490       500       510       520       530       540       550            X         X         X         X         X         X         X         X         X        
LbFd-GOGAT cccccccccccccccc ccccccccccccccccccccccccccccc ccccccccccc ccccccccc cc ccccccccccccccccccccc                c                             c           c         c  c                     EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEVVYVASEVGVIPMDES VTMKGRLGPGMMISVDLSSGQVFENTEVK RVALSNPYGEW KENLRSLKP NF STTVMDGETILRRQQAYGYSS                K                             K           V         V  L                     

LrFd-GOGAT cccccccccccccccc ccccccccccccccccccccccccccccc ccccccccccc ccccccccc cc ccccccccccccccccccccc                c                             c           c         c  c                     dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVVYVASEVGVIPMDES VTMKGRLGPGMMISVDLSSGQVFENTEVK RVALSNPYGEW KENLRSLKP NF STTVMDGETILRRQQAYGYSS                K                             K           V         V  L                     

LcFd-GOGAT cccccccccccccccc ccccccccccccccccccccccccccccc ccccccccccc ccccccccc cc ccccccccccccccccccccc                c                             c           c         c  c                     dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVVYVASEVGVIPMDES VTMKGRLGPGMMISVDLSSGQVFENTEVK RVALSNPYGEW KENLRSLKP NF STTVMDGETILRRQQAYGYSS                K                             K           V         V  L                     

WsFd-GOGAT cccccccccccccccc ccccccccccccccccccccccccccccc ccccccccccc ccccccccc cc ccccccccccccccccccccc                c                             c           c         c  c                     dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVVYVASEVGVIPMDES VTMKGRLGPGMMISVDLSSGQVFENTEVK RVALSNPYGEW KENLRSLKP NF STTVMDGETILRRQQAYGYSS                K                             K           V         V  L                     

LfFd-GOCAT cccccccccccccccc ccccccccccccccccccccccccccccc ccccccccccc ccccccccc cc ccccccccccccccccccccc                c                             c           c         c  c                     dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVVYVASEVGVIPMDES VTMKGRLGPGMMISVDLSSGQVFENTEVK RVALSNPYGEW KENLRSLKP NF STTVMDGETILRRQQAYGYSS                K                             K           V         V  L                     

SlFd-GOGAT cccccccccccccccc ccccccccccccccccccccccccccccc ccccccccccc ccccccccc cc ccccccccccccccccccccc                c                             c           c         c  c                     IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIVVYVASEVGVIPMDES VTMKGRLGPGMMISVDLSSGQVFENTEVK RVALSNPYGEW KENLRSLKP NF STTVMDGETILRRQQAYGYSS                                              R           I         M                                        N                                                      F                     

560       570       580       590       600       610       620       630       640       650  X         X         X         X         X         X         X         X         X         X 
LbFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccc                                                                            c                EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEDVQMVIESMAAQGKEPTFCMGDDIPLAVLSQKPHMLYDYFKQRFAQVTNPAIDPLREGLVMSLEVNLGKRRNILE GPENASQVILPSPVLN                                                                            V                

LrFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccc                                                                            c                dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEDVQMVIESMAAQGKEPTFCMGDDIPLAVLSQKPHMLYDYFKQRFAQVTNPAIDPLREGLVMSLEVNLGKRRNILE GPENASQVILPSPVLN                                                                            V                

LcFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccc                                                                            c                dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEDVQMVIESMAAQGKEPTFCMGDDIPLAVLSQKPHMLYDYFKQRFAQVTNPAIDPLREGLVMSLEVNLGKRRNILE GPENASQVILPSPVLN                                                                            V                

WsFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccc                                                                            c                dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEDVQMVIESMAAQGKEPTFCMGDDIPLAVLSQKPHMLYDYFKQRFAQVTNPAIDPLREGLVMSLEVNLGKRRNILE GPENASQVILPSPVLN                                                                            V                

LfFd-GOCAT cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccc                                                                            c                dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEDVQMVIESMAAQGKEPTFCMGDDIPLAVLSQKPHMLYDYFKQRFAQVTNPAIDPLREGLVMSLEVNLGKRRNILE GPENASQVILPSPVLN                                                                            V                

SlFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccc                                                                            c                IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIEDVQMVIESMAAQGKEPTFCMGDDIPLAVLSQKPHMLYDYFKQRFAQVTNPAIDPLREGLVMSLEVNLGKRRNILE GPENASQVILPSPVLN                                                                            A                

      660       670       680       690       700       710       720       730       740            X         X         X         X         X         X         X         X         X    
LbFd-GOGAT cccccccccc cc cc ccccccccccccccc ccc cccccccccccccccccccccccccccccccccccccccccccccccccccccccc          c  c  c               c   c                                                        EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEGELESLLKD HL PH LPTFFDVGKGVDGSL RSL KLCEAADEAVRNGSQLLVLSDRSDELEATRPAIPILLAVGAVHQHLIQNGLRMSAS          S  K  V               K   Y                                                        

LrFd-GOGAT cccccccccc cc cc ccccccccccccccc ccc cccccccccccccccccccccccccccccccccccccccccccccccccccccccc          c  c  c               c   c                                                        dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEGELESLLKD HL PH LPTFFDVGKGVDGSL RSL KLCEAADEAVRNGSQLLVLSDRSDELEATRPAIPILLAVGAVHQHLIQNGLRMSAS          S  K  V               K   Y                                                        

LcFd-GOGAT cccccccccc cc cc ccccccccccccccc ccc cccccccccccccccccccccccccccccccccccccccccccccccccccccccc          c  c  c               c   c                                                        dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEGELESLLKD HL PH LPTFFDVGKGVDGSL RSL KLCEAADEAVRNGSQLLVLSDRSDELEATRPAIPILLAVGAVHQHLIQNGLRMSAS          S  K  V                   Y                                                                                        E                                                            

WsFd-GOGAT cccccccccc cc cc ccccccccccccccc ccc cccccccccccccccccccccccccccccccccccccccccccccccccccccccc          c  c  c               c   c                                                        dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEGELESLLKD HL PH LPTFFDVGKGVDGSL RSL KLCEAADEAVRNGSQLLVLSDRSDELEATRPAIPILLAVGAVHQHLIQNGLRMSAS          S  K  V               K   Y                                                        

LfFd-GOCAT cccccccccc cc cc ccccccccccccccc ccc cccccccccccccccccccccccccccccccccccccccccccccccccccccccc          c  c  c               c   c                                                        dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEGELESLLKD HL PH LPTFFDVGKGVDGSL RSL KLCEAADEAVRNGSQLLVLSDRSDELEATRPAIPILLAVGAVHQHLIQNGLRMSAS          S  K  I               K   Y                                                        

SlFd-GOGAT cccccccccc cc cc ccccccccccccccc ccc cccccccccccccccccccccccccccccccccccccccccccccccccccccccc          c  c  c               c   c                                                        IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIEGELESLLKD HL PH LPTFFDVGKGVDGSL RSL KLCEAADEAVRNGSQLLVLSDRSDELEATRPAIPILLAVGAVHQHLIQNGLRMSAS             R  V               K                                                                      L                         D                                                        

Figure S1: Alignment of Fd-GOGAT sequences in Lycium species



   750       760       770       780       790       800       810       820       830            X         X         X         X         X         X         X         X         X       
LbFd-GOGAT ccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccc cccccccc                   c                                               c                c        EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEIVADTAQCFSTHQFACLIG GASAVCPYLAFETCRQWRLSTKTVNLMRNGKMPSVTIEQAQKNFCKA KSGLLKILSKMGISLL SYCGAQIF                   Y                                               V                S        

LrFd-GOGAT ccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccc cccccccc                   c                                               c                c        dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddIVADTAQCFSTHQFACLIG GASAVCPYLAFETCRQWRLSTKTVNLMRNGKMPSVTIEQAQKNFCKA KSGLLKILSKMGISLL SYCGAQIF                   Y                                               V                S        

LcFd-GOGAT ccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccc cccccccc                   c                                               c                c        dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddIVADTAQCFSTHQFACLIG GASAVCPYLAFETCRQWRLSTKTVNLMRNGKMPSVTIEQAQKNFCKA KSGLLKILSKMGISLL SYCGAQIF                   Y                                               V                S        

WsFd-GOGAT ccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccc cccccccc                   c                                               c                c        dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddIVADTAQCFSTHQFACLIG GASAVCPYLAFETCRQWRLSTKTVNLMRNGKMPSVTIEQAQKNFCKA KSGLLKILSKMGISLL SYCGAQIF                   Y                                               V                S        

LfFd-GOCAT ccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccc cccccccc                   c                                               c                c        dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddIVADTAQCFSTHQFACLIG GASAVCPYLAFETCRQWRLSTKTVNLMRNGKMPSVTIEQAQKNFCKA KSGLLKILSKMGISLL SYCGAQIF                   Y                                               V                S        

SlFd-GOGAT ccccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccc cccccccc                   c                                               c                c        IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIVADTAQCFSTHQFACLIG GASAVCPYLAFETCRQWRLSTKTVNLMRNGKMPSVTIEQAQKNFCKA KSGLLKILSKMGISLL SYCGAQIF                   F                                               I                                                                                                             A        

840       850       860       870       880       890       900       910       920       930  X         X         X         X         X         X         X         X         X         X
LbFd-GOGAT ccccccccc   ccccc ccccccccccccccccccccccccccc cccccccc ccccccccccccccccccccccccccccccc cccccc         ccc     c                           c        c                               c      EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEIYGLGKEV   AFCGS SSIGGLTLDELARETLSFWVKAFSEDT KRLENYGF QFRQGGEYHGNNPEMSKLLHKAVRQKSESAY VYQQHL         VNV     R                           A        I                               S      

LrFd-GOGAT ccccccccc   ccccc ccccccccccccccccccccccccccc cccccccc ccccccccccccccccccccccccccccccc cccccc         ccc     c                           c        c                               c      dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIYGLGKEV   AFCGS SSIGGLTLDELARETLSFWVKAFSEDT KRLENYGF QFRQGGEYHGNNPEMSKLLHKAVRQKSESAY VYQQHL         VNV     R                                    I                                                                                   T                                        L      

LcFd-GOGAT ccccccccc   ccccc ccccccccccccccccccccccccccc cccccccc ccccccccccccccccccccccccccccccc cccccc         ccc     c                           c        c                               c      dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIYGLGKEV   AFCGS SSIGGLTLDELARETLSFWVKAFSEDT KRLENYGF QFRQGGEYHGNNPEMSKLLHKAVRQKSESAY VYQQHL         VNV     R                           A        I                               S      

WsFd-GOGAT ccccccccc   ccccc ccccccccccccccccccccccccccc cccccccc ccccccccccccccccccccccccccccccc cccccc         ccc     c                           c        c                               c      dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIYGLGKEV   AFCGS SSIGGLTLDELARETLSFWVKAFSEDT KRLENYGF QFRQGGEYHGNNPEMSKLLHKAVRQKSESAY VYQQHL         VNV     R                           A        I                               S      

LfFd-GOCAT ccccccccc   ccccc ccccccccccccccccccccccccccc cccccccc ccccccccccccccccccccccccccccccc cccccc         ccc     c                           c        c                               c      dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddEIYGLGKEV   AFCGS SSIGGLTLDELARETLSFWVKAFSEDT KRLENYGF QFRQGGEYHGNNPEMSKLLHKAVRQKSESAY VYQQHL         VNV     R                           A        I                               S      

SlFd-GOGAT ccccccccc   ccccc ccccccccccccccccccccccccccc cccccccc ccccccccccccccccccccccccccccccc cccccc         ccc     c                           c        c                               c      IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIEIYGLGKEV   AFCGS SSIGGLTLDELARETLSFWVKAFSEDT KRLENYGF QFRQGGEYHGNNPEMSKLLHKAVRQKSESAY VYQQHL         M I     K                           A        L                               S                D                                                                                  

       940       950       960       970       980       990      1000      1010      1020            X         X         X         X         X         X         X         X         X   
LbFd-GOGAT ccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc ccccccccc                 c                                                                 c         EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEANRPVNVLRDLLEFKSD SPIPVGRVEPASAIVQRFCTGGMSLGAISRETHEAIAIAMNRLGGKSNSGEGGEDPIRWKPLTDV DGYSPTLPH                 G                                                                 V         

LrFd-GOGAT ccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc ccccccccc                 c                                                                 c         dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddANRPVNVLRDLLEFKSD SPIPVGRVEPASAIVQRFCTGGMSLGAISRETHEAIAIAMNRLGGKSNSGEGGEDPIRWKPLTDV DGYSPTLPH                 G                                                                 V         

LcFd-GOGAT ccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc ccccccccc                 c                                                                 c         dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddANRPVNVLRDLLEFKSD SPIPVGRVEPASAIVQRFCTGGMSLGAISRETHEAIAIAMNRLGGKSNSGEGGEDPIRWKPLTDV DGYSPTLPH                 G                                                                 V         

WsFd-GOGAT ccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc ccccccccc                 c                                                                 c         dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddANRPVNVLRDLLEFKSD SPIPVGRVEPASAIVQRFCTGGMSLGAISRETHEAIAIAMNRLGGKSNSGEGGEDPIRWKPLTDV DGYSPTLPH                 G                                                                 V         

LfFd-GOCAT ccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc ccccccccc                 c                                                                 c         dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddANRPVNVLRDLLEFKSD SPIPVGRVEPASAIVQRFCTGGMSLGAISRETHEAIAIAMNRLGGKSNSGEGGEDPIRWKPLTDV DGYSPTLPH                 G                                                                 V         

SlFd-GOGAT ccccccccccccccccc ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc ccccccccc                 c                                                                 c         IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIANRPVNVLRDLLEFKSD SPIPVGRVEPASAIVQRFCTGGMSLGAISRETHEAIAIAMNRLGGKSNSGEGGEDPIRWKPLTDV DGYSPTLPH                                                                                   I                          R                                                                           

   1030      1040      1050      1060      1070      1080      1090      1100      1110            X         X         X         X         X         X         X         X         X      
LbFd-GOGAT cccccccccccccccccccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccccccccccccc                                c     c                                                      EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEELKGLQNGDTATSAIKQVASGRFGVTPTFLANA QLEIK AQGAKPGEGGQLPGKKVSAYIARLRNSKPGVPLISPPPHHDIYSIEDLAQLIYD                                G     V                                                      

LrFd-GOGAT cccccccccccccccccccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccccccccccccc                                c     c                                                      dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLKGLQNGDTATSAIKQVASGRFGVTPTFLANA QLEIK AQGAKPGEGGQLPGKKVSAYIARLRNSKPGVPLISPPPHHDIYSIEDLAQLIYD                                G     V                                                      

LcFd-GOGAT cccccccccccccccccccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccccccccccccc                                c     c                                                      dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLKGLQNGDTATSAIKQVASGRFGVTPTFLANA QLEIK AQGAKPGEGGQLPGKKVSAYIARLRNSKPGVPLISPPPHHDIYSIEDLAQLIYD                                G     V                                                      

WsFd-GOGAT cccccccccccccccccccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccccccccccccc                                c     c                                                      dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLKGLQNGDTATSAIKQVASGRFGVTPTFLANA QLEIK AQGAKPGEGGQLPGKKVSAYIARLRNSKPGVPLISPPPHHDIYSIEDLAQLIYD                                G     V                                                      

LfFd-GOCAT cccccccccccccccccccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccccccccccccc                                c     c                                                      dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLKGLQNGDTATSAIKQVASGRFGVTPTFLANA QLEIK AQGAKPGEGGQLPGKKVSAYIARLRNSKPGVPLISPPPHHDIYSIEDLAQLIYD                                G     V                                                      

SlFd-GOGAT cccccccccccccccccccccccccccccccc ccccc cccccccccccccccccccccccccccccccccccccccccccccccccccccc                                c     c                                                      IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILKGLQNGDTATSAIKQVASGRFGVTPTFLANA QLEIK AQGAKPGEGGQLPGKKVSAYIARLRNSKPGVPLISPPPHHDIYSIEDLAQLIYD                                      I                                                                                      D                                                            

1120      1130      1140      1150      1160      1170      1180      1190      1200            X         X         X         X         X         X         X         X         X         
LbFd-GOGAT cccccc ccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccccccccccccccc      c                                         c                                            EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEELHQVNP AKVSVKLVAEAGIGTVASGVAKGNADIIQISGHDGGTGASP SSIKHAGGPWELGLTETHQTLIENGLRERVVLRVDGGFKSGFDV      K                                         V                                            

LrFd-GOGAT cccccc ccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccccccccccccccc      c                                         c                                            dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLHQVNP AKVSVKLVAEAGIGTVASGVAKGNADIIQISGHDGGTGASP SSIKHAGGPWELGLTETHQTLIENGLRERVVLRVDGGFKSGFDV      K                                         V                                            

LcFd-GOGAT cccccc ccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccccccccccccccc      c                                         c                                            dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLHQVNP AKVSVKLVAEAGIGTVASGVAKGNADIIQISGHDGGTGASP SSIKHAGGPWELGLTETHQTLIENGLRERVVLRVDGGFKSGFDV      K                                         I                                            

WsFd-GOGAT cccccc ccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccccccccccccccc      c                                         c                                            dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLHQVNP AKVSVKLVAEAGIGTVASGVAKGNADIIQISGHDGGTGASP SSIKHAGGPWELGLTETHQTLIENGLRERVVLRVDGGFKSGFDV      K                                         V                                            

LfFd-GOCAT cccccc ccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccccccccccccccc      c                                         c                                            dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLHQVNP AKVSVKLVAEAGIGTVASGVAKGNADIIQISGHDGGTGASP SSIKHAGGPWELGLTETHQTLIENGLRERVVLRVDGGFKSGFDV      K                                         V                                            

SlFd-GOGAT cccccc ccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccccccccccccccccccccccccccc      c                                         c                                            IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILHQVNP AKVSVKLVAEAGIGTVASGVAKGNADIIQISGHDGGTGASP SSIKHAGGPWELGLTETHQTLIENGLRERVVLRVDGGFKSGFDV      R                                         V                                            

1210      1220      1230      1240      1250      1260      1270      1280      1290      1300  X         X         X         X         X         X         X         X         X         X  
LbFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cc                                                                                          c  EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEMMAAAMGADEYGFGSVAMIATGCVMARICHTNNCPVGVASQREELRARFPGVPGDLVNYFLYVAEEVRGMLAQLGYEKLDDIIGRTDILR RD                                                                                          S  

LrFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cc                                                                                          c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMMAAAMGADEYGFGSVAMIATGCVMARICHTNNCPVGVASQREELRARFPGVPGDLVNYFLYVAEEVRGMLAQLGYEKLDDIIGRTDILR RD                                                                                          S  

LcFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cc                                                                                          c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMMAAAMGADEYGFGSVAMIATGCVMARICHTNNCPVGVASQREELRARFPGVPGDLVNYFLYVAEEVRGMLAQLGYEKLDDIIGRTDILR RD                                                                                          S  

WsFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cc                                                                                          c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMMAAAMGADEYGFGSVAMIATGCVMARICHTNNCPVGVASQREELRARFPGVPGDLVNYFLYVAEEVRGMLAQLGYEKLDDIIGRTDILR RD                                                                                          S  

LfFd-GOCAT cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cc                                                                                          c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddMMAAAMGADEYGFGSVAMIATGCVMARICHTNNCPVGVASQREELRARFPGVPGDLVNYFLYVAEEVRGMLAQLGYEKLDDIIGRTDILR RD                                                                                          S  

SlFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc cc                                                                                          c  IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMMAAAMGADEYGFGSVAMIATGCVMARICHTNNCPVGVASQREELRARFPGVPGDLVNYFLYVAEEVRGMLAQLGYEKLDDIIGRTDILR RD                                                                                          P  

    1310      1320      1330      1340      1350      1360      1370      1380      1390            X         X         X         X         X         X         X         X         X     
LbFd-GOGAT ccccccccccccccccccc ccccc cccccccccccccccccccccccc cccccccccccccccccccccccccccccccccccccccccc                   c     c                        c                                          EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEISLMKTRHLDLSYILSNVG PEWSS MIRNQEVHSNGPVLDDVLLADPKI DAIENEKVVNKTVEIYNIDRAVCGRIAGAVAKKYGDTGFAGQ                   L     T                        S                                          

LrFd-GOGAT ccccccccccccccccccc ccccc cccccccccccccccccccccccc cccccccccccccccccccccccccccccccccccccccccc                   c     c                        c                                          dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddISLMKTRHLDLSYILSNVG PEWSS MIRNQEVHSNGPVLDDVLLADPKI DAIENEKVVNKTVEIYNIDRAVCGRIAGAVAKKYGDTGFAGQ                         T                                                                                      F                              A                                          

LcFd-GOGAT ccccccccccccccccccc ccccc cccccccccccccccccccccccc cccccccccccccccccccccccccccccccccccccccccc                   c     c                        c                                          dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddISLMKTRHLDLSYILSNVG PEWSS MIRNQEVHSNGPVLDDVLLADPKI DAIENEKVVNKTVEIYNIDRAVCGRIAGAVAKKYGDTGFAGQ                   L     T                        S                                          

WsFd-GOGAT ccccccccccccccccccc ccccc cccccccccccccccccccccccc cccccccccccccccccccccccccccccccccccccccccc                   c     c                        c                                          dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddISLMKTRHLDLSYILSNVG PEWSS MIRNQEVHSNGPVLDDVLLADPKI DAIENEKVVNKTVEIYNIDRAVCGRIAGAVAKKYGDTGFAGQ                   L     T                        S                                          

LfFd-GOCAT ccccccccccccccccccc ccccc cccccccccccccccccccccccc cccccccccccccccccccccccccccccccccccccccccc                   c     c                        c                                          dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddISLMKTRHLDLSYILSNVG PEWSS MIRNQEVHSNGPVLDDVLLADPKI DAIENEKVVNKTVEIYNIDRAVCGRIAGAVAKKYGDTGFAGQ                   L     T                        S                                          

SlFd-GOGAT ccccccccccccccccccc ccccc cccccccccccccccccccccccc cccccccccccccccccccccccccccccccccccccccccc                   c     c                        c                                          IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIISLMKTRHLDLSYILSNVG PEWSS MIRNQEVHSNGPVLDDVLLADPKI DAIENEKVVNKTVEIYNIDRAVCGRIAGAVAKKYGDTGFAGQ                   L     S                        S                                          

 1400      1410      1420      1430      1440      1450      1460      1470      1480            X         X         X         X         X         X         X         X         X        
LbFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccccccccccc cc                                                    c                                     c  EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEELNITFTGSAGQSFACFLTPGMNIRLIGEANDYVGKGMAGGELVVTPVENTGF PEDATIVGNTCLYGATGGQVFVRGKAGERFAVRNSLA AV                                                    C                                     E  

LrFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccccccccccc cc                                                    c                                     c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNITFTGSAGQSFACFLTPGMNIRLIGEANDYVGKGMAGGELVVTPVENTGF PEDATIVGNTCLYGATGGQVFVRGKAGERFAVRNSLA AV                                                    C                                     E  

LcFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccccccccccc cc                                                    c                                     c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNITFTGSAGQSFACFLTPGMNIRLIGEANDYVGKGMAGGELVVTPVENTGF PEDATIVGNTCLYGATGGQVFVRGKAGERFAVRNSLA AV                                                    C                                     E  

WsFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccccccccccc cc                                                    c                                     c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNITFTGSAGQSFACFLTPGMNIRLIGEANDYVGKGMAGGELVVTPVENTGF PEDATIVGNTCLYGATGGQVFVRGKAGERFAVRNSLA AV                                                    C                                     E  

LfFd-GOCAT cccccccccccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccccccccccc cc                                                    c                                     c  dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddLNITFTGSAGQSFACFLTPGMNIRLIGEANDYVGKGMAGGELVVTPVENTGF PEDATIVGNTCLYGATGGQVFVRGKAGERFAVRNSLA AV                                                    C                                     E  

SlFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccccccccccc ccccccccccccccccccccccccccccccccccccc cc                                                    c                                     c  IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILNITFTGSAGQSFACFLTPGMNIRLIGEANDYVGKGMAGGELVVTPVENTGF PEDATIVGNTCLYGATGGQVFVRGKAGERFAVRNSLA AV                                                    V                                     Q  



1490      1500      1510      1520      1530      1540      1550      1560      1570      1580  X         X         X         X         X         X         X         X         X         X 
LbFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccc cccccc ccccccccccc cccccccc                                            c                    c      c           c        EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEVEGTGDHCCEYMTGGCVVVLGKVGRNVAAGMTGGLAYILDEDET VPKVNKEIVKIQRVVAPVGQ QLKNLI AHVEKTGSTKG VILKDWDK                                            L                    M      K           S        

LrFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccc cccccc ccccccccccc cccccccc                                            c                    c      c           c        dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVEGTGDHCCEYMTGGCVVVLGKVGRNVAAGMTGGLAYILDEDET VPKVNKEIVKIQRVVAPVGQ QLKNLI AHVEKTGSTKG VILKDWDK                                            L                    M      K                                                                                                        C        

LcFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccc cccccc ccccccccccc cccccccc                                            c                    c      c           c        dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVEGTGDHCCEYMTGGCVVVLGKVGRNVAAGMTGGLAYILDEDET VPKVNKEIVKIQRVVAPVGQ QLKNLI AHVEKTGSTKG VILKDWDK                                            L                    M      K           S        

WsFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccc cccccc ccccccccccc cccccccc                                            c                    c      c           c        dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVEGTGDHCCEYMTGGCVVVLGKVGRNVAAGMTGGLAYILDEDET VPKVNKEIVKIQRVVAPVGQ QLKNLI AHVEKTGSTKG VILKDWDK                                            L                    M      K           S        

LfFd-GOCAT cccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccc cccccc ccccccccccc cccccccc                                            c                    c      c           c        dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddVEGTGDHCCEYMTGGCVVVLGKVGRNVAAGMTGGLAYILDEDET VPKVNKEIVKIQRVVAPVGQ QLKNLI AHVEKTGSTKG VILKDWDK                                            L                    M      K           S        

SlFd-GOGAT cccccccccccccccccccccccccccccccccccccccccccc cccccccccccccccccccc cccccc ccccccccccc cccccccc                                            c                    c      c           c        IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIVEGTGDHCCEYMTGGCVVVLGKVGRNVAAGMTGGLAYILDEDET VPKVNKEIVKIQRVVAPVGQ QLKNLI AHVEKTGSTKG VILKDWDK                                                                                    S                                                    F                    T      E                    

     1590      1600      1610      1620                                                              X         X         X         X                                                      
LbFd-GOGAT ccccccccccccccccccc ccccc c cc ccccccc ccc                                                                      c     c c  c       c                                                      EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEF                                                   YLPLFWQLVPPSEEDTPEA AEYEQ A GQ VTLQSAE PLK                                                                      C     A A  V       I                                                      

LrFd-GOGAT ccccccccccccccccccc ccccc c cc ccccccc ccc                                                                      c     c c  c       c                                                      dddddddddddddddddddddddddddddddddddddddddG                                                   YLPLFWQLVPPSEEDTPEA AEYEQ A GQ VTLQSAE PLK                                                                      C     A A  V       I                                                      

LcFd-GOGAT ccccccccccccccccccc ccccc c cc ccccccc ccc                                                                      c     c c  c       c                                                      dddddddddddddddddddddddddddddddddddddddddG                                                   YLPLFWQLVPPSEEDTPEA AEYEQ A GQ VTLQSAE PLK                                                                      C     A A  V       I                                                      

WsFd-GOGAT ccccccccccccccccccc ccccc c cc ccccccc ccc                                                                      c     c c  c       c                                                      dddddddddddddddddddddddddddddddddddddddddG                                                   YLPLFWQLVPPSEEDTPEA AEYEQ A GQ VTLQSAE PLK                                                                      C     A A  V       I                                                      

LfFd-GOCAT ccccccccccccccccccc ccccc c cc ccccccc ccc                                                                      c     c c  c       c                                                      dddddddddddddddddddddddddddddddddddddddddG                                                   YLPLFWQLVPPSEEDTPEA AEYEQ A GQ VTLQSAE PLK                                                                      C     A A  V       I                                                      

SlFd-GOGAT ccccccccccccccccccc ccccc c cc ccccccc ccc                                                                      c     c c  c       c                                                      IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIH                                                   YLPLFWQLVPPSEEDTPEA AEYEQ A GQ VTLQSAE PLK                                                                            L            M                                                                         S       S  E                                                              

 Figure S1: Alignment of Fd-GOGAT sequences in Lycium species


