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2UWA                                        A    A     A A   A  DE                                      P    S     L F   Y  LW.........MPPNILSIFLHLLPILMFSSSCLGQGPPS GYYP SQITS G DQG TN  

TmNXG1                                       B    B     B B   B  Kd                                      P    S     L F   Y  LW.........MPPNILSIFLHLLPILMFSSSCLGQGPPS GYYP SQITS G DQG TN  

XTH8                                        B    B     B B   B  Kd                                      P    S     M F   F  LW.......MMKALLLFLFAISSSLFMEPCYSSSGYWPPS GYWP HKFRS N YKG RN  

XTH9                                        B    B     B B   B  Kd                                      P          I F   F  LW.MFTTMLPSSPLSFFFFFFLLVLSFMICASAQ..GPPS GYYPGSKISP S DQG RN  

XTH20                                       B    B     B B   B  Kd                                      P    S     M F   F  LW...............MALFVFAILMLMAPSSNAEWPPS GYWP SKFKT N YKG RN  

XTH23                                       B    B     B B   B  Kd                                      P    S     V F   Y  LW..MPSLLSSSLLQMPPLLFSLILSLMLCGIIADESPPS GYYP SQVSS A DQA RN  

XTH37                                       B    B     B B   B  Kd                                      P    S     M F   F  LW.......MMKALLLFLFAISSSLFMEPCYSSSGYWPPS GYWP HKFRS N YKG RN  

XTH49                                       B    B     B B   B  Kd                                      P    S     M F   F  LW......MMMKALLLFLFAISSSLFMEPCYSSSGYWPPS GYWP HKFRS N YKG RN  

XTH50                                       B    B     B B   B  Kd                                      P    S     M F        ........................MLMAPSSNAEWPPS GYWP SKFKT N YK......

XTH53                                       B    B     B B   B  Kd                                      P    S     V F   Y  LW..MPSLLSSSLLQMLPLLFSLIISLMLCGIIADESPPS GYYP SQVSS A DQA RN  

XTH7                                        B    B     B B   B  Kd                                      P                    Y...............................MADPVLH DTTNPLHHHQTQPLKEIAID 

XTH12                                       B    B     B B   B  Kd                                           T     V     F  AF....MALIWQLKLLFSPLLIILLAN.VVSSRTRPFTAPTVTPL NSFPR PIDPN SN  

XTH13                                       B    B     B B   B  Kd                                      P    T     I F   Y  LF...................MGLGGGLVTFFLCLLFFAA SASS NLLPI P DEG AP  

XTH16                                       B    B     B B   B  Kd                                                 I F   Y  LFMDHNNTLRRFGEIIPKTHRNHNFLLSLFLFFFFFFFFFFSSHAAFDLAT P NDG SP  

XTH26                                       B    B     B B   B  Kd                                      G    N     I F   Y  LF.................MGGCHLCFLFLCLSSAMVVVS SSSM NNLPI A EDG TP  

XTH36                                       B    B     B B   B  Kd                                      P                    Y...............................MADPVLH DTTNPLHHHQTQPLKEIAID 

XTH42                                       B    B     B B   B  Kd                                           T     V     F  AF....MALIWQLNLLFSPLIIICLLSNVVSSRTRPFTAPTVTPL NSFPR PIDPA SN  

XTH43                                       B    B     B B   B  Kd                                      P    T     I F   Y  LF...................MGLGGGLVTFFLCLLFFAA SASS NLLPI P DEG AP  

XTH45                                       B    B     B B   B  Kd                                                 I F   Y  LFMDHNNTLRRFGEIIPKTHRNHNFLLSLFLFFFFFFFFFFSSHAAFDLAT P NDG SP  

XTH58                                       C    C     C C   C  JI                                      G    N     I F   Y  LF.................MGGCHVCFLFLCLSSAMVVVS SSSM NNLPI A EDG TP  
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2UWA                        c           c c   c        c       c  F A   A      DEF DF  DEEEF A   A  DEF A DEF  DEEEEF   DEEEF                       G           G F   I        G       S  G Q   V      LTI LD  S SGF S   Y   Y  A  KL  GYTA V   FYL N  P HQR DQ.G.S   W  ST     K INR RS   G N   QS      ITS     N

TmNXG1                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G Q   V      LTI LD  S SGF S   Y   Y  A  KL  GYTA V   FYL N  P HQR DQ.G.S   W  ST     K INR RS   G N   QS      ITS     N

XTH8                        c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G Q   L      LTI LD  S SGF S   F   Y  A  KL  GYTA V   FYL N  P HQA DNNN.A   W  RT     K VRP RS   G S   HP      ITA     N

XTH9                        c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G Q   L      LSI LD  S SGF S   Y   Y  A  KL  GYTA V    YL N  P HQR EQG..T   W  SN     K LHS QS   S A   QP      ITTL    N

XTH20                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G Q   I      LTI LD  S SGF S   F   Y  A  KL  GYTA V   FYL N  P HQR EQN..A   W  RT     K VAP RS   G S   QP      ITA     N

XTH23                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G Q   L      LTI LD  S SGF S   Y   Y  A  KL  GYTA       L N  P HQR DQSG.S   W  SY     K IRP RS   G A   QS     ......   N

XTH37                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G Q   L      LTI LD  S SGF S   F   Y  A  KL  GYTA V   FYL N  P HQA DNNN.A   W  RT     K VRP RS   G S   HP      ITA     N

XTH49                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G Q   L      LTI LD  S SGF S   F   Y  A  KL  GYTA V   FYL N  P HQA DNNN.A   W  RT     K VRP RS   G S   HP      ITA     N

XTH50                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S                         SGF S   F   Y  A  KL  GYTA V   FYL N ......................    K VAP RS   G S   QP      ITA     N

XTH53                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G Q   L      LTI LD  S SGF S   Y   Y  A  KL  GYTA       L N  P HQR DQSG.S   W  SY     K IRP RS   G A   QS     ......   N

XTH7                        c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S               ITL  D      W T   F             G T  L    YL S TPEACSHCPNSNT   TF HRG AR R TTR HY T SSL QCPK N N  NFNL    L

XTH12                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G S   L      ATL LD  S SG  S   Y   F  A  KL  G S  V   FYL N  A NIK LANGTM   A  KL    LV KSS YY   S A   PA I S  VVA     A

XTH13                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G N   I      V L LD  T SGF S   Y   Y  A  KL   YTA V   FYM N  D NLV HRDGKT H S  ER     V HDL LH   R S   PAD     VVA     G

XTH16                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G S          VNL LD  T SGF S   Y   F  A  KL   YTA I   FY  N  D NVVRSDDGNG   L  RF     I SSM KY   S N   PSN     CVA  T  G

XTH26                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G N   I      V L LD  T SGF S   Y   Y  A  KL   YTA V   FYM N  D NLI HNDGKL H T  QG     V HEL LH   S K   PAD     VVA     G

XTH36                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S               ITL  D      W T   F             G T  L    YL S TPEACSHCPNSNT   TF HRG AR R TTR HY T SSL QCPK N N  NFNL    L

XTH42                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G S   L      ATL LD  S SG  S   Y   F  A  KL  G S  V   FYL N  A NVK LANGTM   A  KL    LV KSS YY   S A   PA I S  VVA     A

XTH43                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G N   I      V L LD  T SGF S   Y   Y  A  KL   YTA V   FYM N  D NLV HRDGKT H S  ER     V HDL LH   S S   PAD     VVA     G

XTH45                       c           c c   c        c       c  G B   B      KdG KG  KdddG B   B  KdG B KdG  KddddG   KdddG                       G           G F   I        G       S  G S          VNL LD  T SGF S   Y   F  A  KL   YTA I   FY  N  D NVVRSDDGNG   L  RF     I SSM KY   S N   PSN     CVA  T  G

XTH58                       c           c c   c        c       c  H C   C      JIH JH  JIIIH C   C  JIH C JIH  JIIIIH   JIIIH                       G           G F   I        G       S  G N   I      V L LD  T SGF S   Y   Y  A  KL   YTA       M N  D NLI HNDGKL H T  QR     V HEL LH   S K   PAD    ......   G
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2UWA         cc c c cc         ccc    c          c      cc     c cA     DEEEF DEEEF  DF A DEEEEF  DF       DEF DEEEEEEEF DEF A       DE D E LG         QTN    G          E      FD     H Y      H  I   F  T  GK Y L   VF   S       GR  R HLW  PT DY   QDYPGK     I     IP  P T      IE  GDYN.II   M I       Q   N 

TmNXG1        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H Y      H  I   F  T  GK Y L   VF   S       GR  R HLW  PT DY   QDYPGK     I     IP  P T      IE  GDYN.II   M I       Q   N 

XTH8         cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YE     H  V   F  T  GK Y L   VY   S       GR  KFHLW  PT DF    AHPGF     I     TF  P T      IR  GDG.TII   M         K   H 

XTH9         cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H Y      H  I   F  T   K Y L   VY   T       GR  RFHLW  PT DF   QDHPGN     I     TPD P V      IR  GD.GNIV   M         Q   I 

XTH20        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YE     H  V   F  T  GK Y L   VY   S       GR  KFHLW  PT DF    AHPGF     I     TF  P T      IR  GDG.QII   M         K   H 

XTH23        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H Y      H  V   F  T   K Y L   VF   S       GR  RFHLW  PT DF   QDYPGD     I     IPD Q V      MR  GDKNNVI   M         Q   H 

XTH37        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YE     H  V   F  T  GK Y L   VY   S       GR  KFHLW  PT DF    AHPGF     I     TF  P T      IR  GDG.TII   M         K   H 

XTH49        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YE     H  V   F  T  GK Y L   VY   S       GR  KFHLW  PT DF    AHPGF     I     TF  P T      IR  GDG.TII   M         K   H 

XTH50        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YE     H  V   F  T  GK Y L   VY   S       GR  KFHLW  PT DF    AHPGF     I     TF  P T      IR  GDG.QII   M         K   H 

XTH53        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H Y      H  V   F  T  GK Y L   VF   S       GR  RFHLW  PT DF   QDYPGD     I     IP  Q V      MR  GDKNNVI   M         Q   H 

XTH7         cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YE        I   F          V    F   N             HL    S  F    .GEKSQ    F    KDR...TI    Y SG  GNK...... KIH  G  A DG  E 

XTH12        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YD     H  I            W I   VY   S       GR  KF  W  PT  Y    KFPHN     I L  HDKRND V      AN  VST....   E  YF     KQ  Y 

XTH13        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YD     H  I   F  N  GK W I   VY   S       GR  RY LW  P  DF    MFQNN     F     IR  D R      GN  TSI....   E  G     AE   Q 

XTH16        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YD     H  L   F  N  GK W     LY   S       GR  RYRLW  PT EY    VFEKT     F     LA  P RF     GN  THR....   E         K   R 

XTH26        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YD     H  I   F  N  GR W M    Y   S       GR  RY LW  PS DF    MFKKN     F     IR  D R    F GN  TNT....   E  D      Q   Q 

XTH36        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YE        I   F          V    F   N             HL    S  F    .GEKSQ    F    KDR...TI    Y SG  GNK...... KIH  G  A DG  E 

XTH42        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YD     H  I            W I   VY   S       GR  KF  W  PT  Y    KFPHN     I L  HDKRND V      AN  VST....   E  YF     KQ  Y 

XTH43        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YD     H  I   F  N  GK W I   VY   S       GR  RY LW  P  DF    MFQNN     F     IR  D R      GN  TSI....   E  G     AE   Q 

XTH45        cc c c cc         ccc    c          c      cc     c cB     KdddG KdddG  KG B KddddG  KG       KdG KdddddddG KdG B       DE D E LG         QTN    G          E      FD     H YD     H  L   F  N  GK W     LY   S       GR  RYRLW  PT EY    VFEKT     F     LA  P RF     GN  THR....   E         K   R 

XTH58        cc c c cc         ccc    c          c      cc     c cC     JIIIH JIIIH  JH C JIIIIH  JH       JIH JIIIIIIIH JIH C       DE D E LG         QTN    G          E      FD     H YD     H  I   F  N  GR W M    Y   S       GR  RY LW  PS DF    MFKKN     F     IR  D R    F GN  TNT....   E  D      Q   Q 
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2UWA   c c                                  c   cc c               DEEF    DF DF DEEF   A       DF DEF DF DEEEEF DEF  DEEEF DE I W                                  Y   WD S                  T    IF VD VPIR   R       FP RPL V  SV  A  WAT  GKYKA YRA Y  PSEI  F  D    RYP KSDA..T  L   W  G      S   EN     D  

TmNXG1  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                  T    IF VD VPIR   R       FP RPL V  SV  A  WAT  GKYKA YRA Y  PSEI  F  D    RYP KSDA..T  L   W  G      S   EN     D  

XTH8   c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L S                             PM V  SI  A  WAT  GKYKA YRA    PK........................EII  W  G      S   ED     D  

XTH9   c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L      IF VD VPIR   R       YP RPM V  SI  A  WAT  GKYKA YKA   KPSET  F  D    RYP KGDA..T  N   Y  G      S   ED     N  

XTH20  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L S    IF VD VPIR   R       FP RPM L  SI  A  WAT  GKYKA YRA    PKEI  F  D    RYP KSAE..T  M   W  G      S   ED     D  

XTH23  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L T    IF VD VPIR   R       FP R M V  SI  A  WAT  GKYKA YKA    PTDI  L  D    NYP KNDA..T  E A Y  G      S   EN     D  

XTH37  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L S                             PM V  SI  A  WAT  GKYKA YRA    PK........................EII  W  G      S   ED     D  

XTH49  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L S                             PM V  SI  A  WAT  GKYKA YRA    PK........................EII  W  G      S   ED     D  

XTH50  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L T    IF VD VPIR   R       FP RPM L  SI  A  WAT  GKYKA YRA    PKEI  F  D    RYP KSAE..T  M   W  G      S   ED     D  

XTH53  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L T    IF VD VPIR   R       FP R M V  SI  A  WAT  GKYKA YKA    PTDI  L  D    NYP KNDA..T  E A Y  G      S   EN     D  

XTH7   c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                  S     W ID   VR   K       FP KPM L  SI  A    N     K    V K  YDVIE L  GKV  REE KEGKG..  Q   F  A      CID GRWAG YDGS

XTH12  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L N    VF VD IPVR   H       FP KPM V  TI     WAT  GKY V YKS    SYHT  L  N    EFI ....GSV  S   S  A    G E   HG   P D  

XTH13  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L T    IF VD VPIR   R       FP KPM L  TI  A  WAT  GKYRV YKS    DSQI  Y  N    EIK TESMGGD  S   T  A      D   NG     N  

XTH16  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L T    VF ID VPIR   R       YP KPM L  TI  A  WAT  GKYKV YKS    AKNV  Y  E    EVL SAEMGAD  S   S  A      N   SG     N  

XTH26  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L T    IF ID VPIR   R       FP KPM L  TI  A  WAT  GKYRV YKS    DSKI  Y  N    EVK TESMGGD  S   T  A      D   DG     N  

XTH36  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                  S     W ID   VR   K       FP KPM L  SI  A   AN     K    V K  CDVIE L  GKV  REE KEGKG..  Q   F  A      CI  GMWAG YDGS

XTH42  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L N    VF VD IPVR   H       FP KPM V  TI     WAT  GKY V YKS    SYHT  L  N    EFI ....GTV  S   S  A    G E   HG   P D  

XTH43  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L T    IF VD VPIR   R       FP KPM L  TI  A  WAT  GKYRV YKS    DSQI  Y  N    EIK TESMGGD  S   T  A      D   NG     N  

XTH45  c c                                  c   cc c               KddG    KG KG KddG   B       KG KdG KG KddddG KdG  KdddG Kd I W                                  Y   WD S                L T    VF ID VPIR   R       YP KPM L  TI  A  WAT  GKYKV YKS    AKNV  Y  E    EVL SAEMGAD  S   S  A      N   SG     N  

XTH58  c c                                  c   cc c               JIIH    JH JH JIIH   C       JH JIH JH JIIIIH JIH  JIIIH JI I W                                  Y   WD S                L T            I    R       FP KPM L  TI  A  WAT  GKYRV YKS    DS.........K IEVK TESMGGD  S   T  A      D   DG     N  




η1 α1 β1 

η2 β2 β3 β4 β5 

β6 β7 β8 

β9 β10 β11 η3 β12 η4 η5 



l jjjjjjjjjjjjjk       iiiiiiiiiiii               TT TT             2UWA  

230 240 250 260 270   X   X   X   X   X
2UWA    c                                                         F DEF  A    A DEEF          A          A      DF  A  DF       P                                                         Y  FV  Y    L  CTV          S          S      LS  Q  AM      Q   GK EDFK GS   EAA.SSCNPA V......... P..YGQ  QQ VA  EWVQK

TmNXG1   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  FV  Y    L  CTV          S          S      LS  Q  AM      Q   GK EDFK GS   EAA.SSCNPA V......... P..YGQ  QQ VA  EWVQK

XTH8    c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  FV  Y    A GCSA          S          S      LT  Q  AM      Q   AR TNFK S    YAS.RWCHPV A......... PYRSGG  RQ YW  RWVQR

XTH9    c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  FI  Y    L GCTI          S          S      LS  Q  AM      Q   GR KNFK Q    NESPSSCKPP A......... PSGYGS  LQ IS  QWVQN

XTH20   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  FV  Y    A GCTA          S          S      LS  Q  AM      Q   AR TNFK S    YAP.RWCHAV A......... PYRSGE  RQ YS  RWVQM

XTH23   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  FI  Y    L GCT           S          S      LS  Q  AM      Q   GR KDFK Q   TQSS.SSCQPP P......... PPGYNS  PQ YN  QWVQN

XTH37   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  FV  Y    A GCSA          S          S      LT  Q  AM      Q   AR TNFK S    YAS.RWCHPV A......... PYRSGG  RQ YW  RWVQR

XTH49   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  FV  Y    A GCSA          S          S      LT  Q  AM      Q   AR TNFK S    YAS.RWCHPV A......... PYRSGG  RQ YW  RWVQR

XTH50   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  FV  Y    A GCTA          S          S      LS  Q  AM      Q   AR TNFK S    YAP.RWCHAV A......... PYRSGG  RQ YS  RWVQT

XTH53   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  FI  Y    L GCT           S          S      LS  Q  AM      Q   GR KDFK Q   TQSS.SSCQPP P......... PPGYNS  PQ YN  QWVQN

XTH7    c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                            YV  Y    V   TA                                          DA   CL KDIH PTS  VK........................................

XTH12   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  FV  F    L GCT           S          N      LS  Q  AL      A   VS SEMQ A   SDPLACSKSTP S....GVDPV GPQFTK  PQ MA  DWARK

XTH13   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  YV  F    L GC V                     S      VT  Q   M      A   AE SDLV H  A DPIEH.EAKCD......NAQT KAVPTG  PA RIK ENFRK

XTH16   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  FV  F    L GCSV                            VT     AM      A   AE KDLV K    DPIEESTVAGRSICSDQHADLEAQDYAA  PRRRL  RRFRQ

XTH26   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  YV  F    M GC V          N          S      I       M      A   AE SNFV H  G DPIDENVAMC ......NAQN KAN... IPKHKIK ENFRN

XTH36   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                            YV  Y    V   TA                                          DA   CL KDIH PTS  VK........................................

XTH42   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  FV  F    L GCT           S          N      LS  Q  AL      A   VS SEMQ T   SDPLACSKSTP S....GVDPV GPQFTK  PQ LA  DWARK

XTH43   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  YV  F    L GC V                     S      VT  Q   M      A   AE SDLV H  A DPIEH.EAKCD......NAQT KAVPTG  PA RIK ENFRK

XTH45   c                                                         G KdG  B    B KddG          B          B      KG  B  KG       P                                                         Y  FV  F    L GCSV                            VT     AM      A   AE KDLV K    DPIEESTVAGRSICSDQHADLEAQDYAA  PRRRL  RRFRQ

XTH58   c                                                         H JIH  C    C JIIH          C          C      JH  C  JH       P                                                         Y  YV  F    M GC V          N          S      I       M      A   AE SNFV H  G DPIDENVAMC ......NAQN KAN... IPKHKIK ENFRN

1 1


iijjjklll     lll             TT    TT2UWA  

280 290     X   X
2UWA    A DEEF A  A A   DEF                                         M YNYC D  R H   PEC                                       NY V    D PT D TLT   .......................................

TmNXG1   B KddG B  B B   KdG                                         M YNYC D  R H   PEC                                       NY V    D PT D TLT   .......................................

XTH8    B KddG B  B B   KdG                                         M YNYC D  R H   PEC                                       HH V    Q PK D RLT   WGKKKENNEKRMRSRGYVIVHIYASYFIILLLTVSSETF

XTH9    B KddG B  B B   KdG                                         L Y YC D  R H   PEC                                       HY V Y  H PK D TLT   .......................................

XTH20   B KddG B  B B   KdG                                         M YNYC D  R H   PEC                                       YH V    Q SK D RLT   WS.....................................

XTH23   B KddG B  B B   KdG                                         L Y YC D  R H   PEC                                       NY V D  R PT D TLT   .......................................

XTH37   B KddG B  B B   KdG                                         M YNYC D  R H   PEC                                       HH V    Q PK D RLT   WGKKKENNEKRMRSRGYVIVHIYASYFIILLLTVSSETF

XTH49   B KddG B  B B   KdG                                         M YNYC D  R H   PEC                                       HH V    Q PK D RLT   WG.....................................

XTH50   B KddG B  B B   KdG                                         M YNYC D  R H   PEC                                       YH V    Q SK D RLT   WS.....................................

XTH53   B KddG B  B B   KdG                                         L Y YC D  R H   PEC                                       NY V D  R PN D TLT   .......................................

XTH7    B KddG B  B B   KdG                                       ............................................................

XTH12   B KddG B  B B   KdG                                         M YSYC D  R K   PEC                                       KL F    T KN Y VMP   H......................................

XTH13   B KddG B  B B   KdG                                         M YSYC D  R K    EC                                       KH T    Y KV Y VPPT  VINPQEAERLRKFDPVTFGGGRRRHG...KRHYRSRGSQ

XTH16   B KddG B  B B   KdG                                         M YSYC D  R     PEC                                       RY Y    Y TL YPNPL   DIIPSEKQRFKETGRLKFGGSHRRQSRRKGRTTTPVDDT

XTH26   B KddG B  B B   KdG                                         M YSYC D  R     PEC                                       NH T    Y RA YQVPP   VISLQEAEALRKLDPATFGGGRRHRGGGKRRHHQSKGRK

XTH36   B KddG B  B B   KdG                                       ............................................................

XTH42   B KddG B  B B   KdG                                         M YSYC D  R K   PEC                                       KL F    T KN Y VMP   H......................................

XTH43   B KddG B  B B   KdG                                         M YSYC D  R K    EC                                       KH T    Y KV Y VPPT  LINPQEAERLRKFDPVTFGGGRRRHG...KRHYRSRGSQ

XTH45   B KddG B  B B   KdG                                         M YSYC D  R     PEC                                       RY Y    Y TL YPNPL   DIIPSEKQRFKETGRLKFGGSHRRQSRRKGRTTTPVDDT

XTH58   C JIIH C  C C   JIH                                         M YSYC D  R     PEC                                       NH T    Y RA YQVPP   VISLQEAEALRKLDPATFGDGRRHRGGGKRRHHQSKGRK

2            2


2UWA  

2UWA  .................

TmNXG1 .................

XTH8  QLVSFISFTPRNLQVQN

XTH9  .................

XTH20 .................

XTH23 .................

XTH37 QLVSFISFTPRNLQVQN

XTH49 .................

XTH50 .................

XTH53 .................

XTH7  .................

XTH12 .................

XTH13 AEEAAAF..........

XTH16 DQGDM............

XTH26 AEDASF...........

XTH36 .................

XTH42 .................

XTH43 AEEAAAF..........

XTH45 DQGDM............

XTH58 AEDASF...........




β13 α2 

β14 η6 η7 

Supplementary Files 6 The multiple alignment of amino acid sequences among 58 
AhXTHs in peanut and 2UWA

Amino acid sequences from 58 AhXTHs in peanut were aligned using 
TmNXG1(2UWA) as a referent sequence by MEGA X, and their secondary structures 
were predicted using ESPript. The conserved residues were shown in blue frames.




