
                                            jjk       iiiiiiiiiii                 jj                                                                                    Che-2506             

klll  lllj       k             jk            lll                                                                                                                        Che-2506             

                                                                                                                                                                        Che-2506             

β1 α1 β2 

η1 η2 β3 η3 

             1       10        20        30          40        50              60                X        X         X         X           X         X               X   
Che-2506                          c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             A DEF A DEEEEEF         DF DEEEEEF  DF  A A A DEEEEF DF   A  DF DF  DEE             M   C    C                           P         W     R          P                     RS  A G TNRE           R   ITFH   F         R I AL          F       I............. V   A W      VKKRSAVGSAD STD    R..  LKNKNLLK   I  K EN...... T TKCHR 

Che-310                           c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                      S  A G TNR T         NR H LTFH   F         K V AV          F       L............. VT  A Y     Q AKR....SE  E D    R..  MKNQELLA   V  R EH...... K TSHHR 

Che-5060                          c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     KS  A G TNRE           R K VTFH   F   D     K L AI  A       F       L............. V   A W      VNARSGLLCED L D    R..  LK QQLLK   A  K  D...... T TANHR 

Bus-52                            c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                         V   NS                 VS     F   D A K    R I  A       F      VV............. PDH C PK   NYA.........GTENY  VYK..  .T E K QL C K P  N...... I SKRS  

Bus-559                           c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                         V    S  T              VS  Q  F            K I          F  G  AVV............. PDR A PN R NY .........GTNEY  VY ..  .KNEERSKL C K R DN...... T  KR   

Bus-5470                          c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                         V    S  T              VS  Q  F       R    K I          F  G  AVV............. PDR V PN R NY .........GTGEY  VY ..  .KNEER KL C K R EN...... T  KR   

Thap9-Actinopterygii              c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                         A   TNR S             GL F    F   D A     M  I          W       L............. ..A C VN    P ...........KT  H FR..  LG Y RLDQ  LN K QN...... T NKTSR 

Thap9-Afrotheria                  c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G STRDT         TR RGLSFHQ  F   D I R K IRAV  V   S  IW  G  AIL............. T   S V       V.......L  E       ..  .T T Q S      N  DPR KK  I  PG   

Thap9-Agnatha                     c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                         A G TNR            K  GVTFH       D   R R I AI          W       I............. V.V C S     TG.......... PP     R..L .K KDM M   A  H ER...... Q THSTS 

Thap9-Anura                       c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                      S  A G  SR T          R KGITFH   F     A   K  RAM  A   T  LW       LMSPASYALGDAIS PV  A S  K  Y L.......EA E      R..  RSNP LLD  C   R  T.S GE  T SRYQR 

Thap9-Aves                        c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G T RDT         SR RGISFHQ  F   D A R   IRAV  V   S  AW  G  AIL............. T   S L   A   G.......R  E       ..  .V A Q RE     N  DPR RR  R  PG   

Thap9-Carnivora                   c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G STRDT         SR RGLSFHQ  F   D I R K IRAV  V   S  IW  G  AIL............. T   S V       V.......L  E       ..  .T T Q S      N  DPR KK  I  PG   

Thap9-Cetartiodactyla              c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G STRDT         SR RGLSFHQ  F   D I R K IRAV  M   S  IW  G  AML............. T   S V       V.......L  E       ..  .T T Q S      N  DPR KK  I  PG   

Thap9-Chiroptera                  c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G STKDT         SR  G SFHQ  F   D I R K IRAV  V   S  IW  G  AML............. T   S V       L.......E  KQ Y    ..  .T T L S      N  DPI KK  I  PS   

Thap9-Crocodilia                  c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G S RDN         SR RGISFHQ  F   D I R K IHAV  A   S  VW  G  AIL............. T   S L   A   G.......W  E       ..  .I A Q N      N  DPK KK  I  PG   

Thap9-Dermoptera                  c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G STRDT         SR RGLSFHQ  F   D I R K IRAV  V   S  IW  G  AIL............. T   S V       V.......L  E       ..  .A T Q S      N  DPR KK  I  PG   

Thap9-Insectivora                 c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G STRDT         SR RGLSFHQ  F   D I R K IRAV  V   S  IW  G  AIL............. T   S V       V.......L  E       ..  .T T Q S      N  DPR KK  I  PG   

Thap9-Lagomorpha                  c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G STRDT         SR RGLSFHQ  F   D L R K IRAV  V   S  IW  G  AML............. T   C V       V.......R  E       CV  .T I L S      N  DPR KK  I  PC   

Thap9-Perissodactyla              c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G STRDT         SR RGLSFHQ  F   D I R K IRAV  V   S  IW  G  AIL............. T   S V       V.......L  E       ..  .T T Q S      N  DPR KK  I  PG   

Thap9-Pholidota                   c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G STRDT         SR RGLSFHQ  F   D I R K IRAV  V   S  IW  G  AIL............. T   S V       V.......L  E       ..  .T T Q S      N  DPR KK  I  PG   

Thap9-Rodentia                    c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G STRDT         SR RGLSFHQ  F   D I R K IRAV  V   S  IW  G  AIL............. T   S V       M.......L  E       ..  .T T Q S      N  DPR KK  I  PG   

Thap9-Sarcopterygii               c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                      S  A G NSR T         SR  GVTFH   F             AM      N  LW       I............. PV  A Y     N L.......E  QQ     R..  LSNKPLLQE RL  K SK.H GE  M SPYQR 

Thap9-Scandentia                  c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G TTRDT         SR RGLSFHQ  F   D I R K I AV  V   S  IW  G  AIL............. T   S V       V.......L  E       CV  .T T L S   S  N  DPR KK  I  PG   

Thap9-Squamata                    c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     K   A    NRDT         NR KGLSFHS  F       R K M AV  I   S  LW  G  A L............. P A S IN P    R.......E  A       ..  .KAHEL K   L  N  EPG RK  I  SG C 

Thap9-Testudines                  c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G TTRDN         SR RGISFHQ  F   D I R K IHAV  A   S  IW  G  AIL............. T   S L       G.......L  K       ..  .V A Q T      N  DPK KK  I  PG   

Thap9-Xenarthra                   c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             B KdG B KdddddG         KG KdddddG  KG  B B B KddddG KG   B  KG KG  Kdd             M   C    C                           P         W     R          P                     RS  A G STRDT         SR RGLSFHQ  F   D I R K IRAV  V   S  IW  G  AIL............. T   S V       V.......L  E       ..  .T T Q A      N  DPR KK  I  PG   

Thap9-Primates                    c   c    c                           c         c     c          c                     cc  c c ccccc         cc ccccccc  c   c c c c cccc  c   c  cc  c  ccc             C JIH C JIIIIIH         JH JIIIIIH  JH  C C C JIIIIH JH   C  JH JH  JII             M   C    C                           P         W     R          P                     RS  A G STRDT         SR RGLSFHQ  F   D I R K IRAV  V   S  IW  G  AIL............. T   S V       V.......L  E       ..  .T T Q S      N  DPR KK  I  PG   
                            i       iiii    jjk       iiiiiiiiiii                 jj                                                                                    Thap9-Primates       

     70                      80        90          100                       110          X                       X         X            X                         X    
Che-2506             c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccEEEEF  DEF       DF A        DEEEF DEEEEF  A        A       DF                A A DFC  HF                                 P                                              S     QDY       D  G        RRKL  GVV SV  F        R        L                  Q     D  IQ   ....... DG F.......    LP      FS PSHL...Q KPSTSRRV ................HR ...

Che-310              c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              S     SDF                   RRKLK  AV SL  F        K       KL                    PL  N  LK   .......NEGDH.......     WN     FN PKHI...Q QPLPQRR  ................ERK.  

Che-5060             c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              S     SDY          G        RRKLK GVV SI  F        K        L                V       S  SQ   .......NDT F.......     H      FS PAHL...Q SAVKTRRA ................ RK...

Bus-52               c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                               K              D  G        R  LK  A   I                   R                      L E   REDMIVREDVYT KN TISRIPRK PM  ED Y C FNGCPMY...MTENPPAIR S................RTE.K 

Bus-559              c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                               K              DS G        R  LK  A   I                                          L E   RSDMILKEDKFT  E KIIRIPKK PI  ND Y C FEGSPSY...LTETAPKFRQS................REK.K 

Bus-5470             c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                               K              DS G        R  LK  A   I                                          L E   RSDMVLKEDKFT  D NIILIPRK PI  DD Y C FEGSPSY...LTETAPKFRES................REK.K 

Thap9-Actinopterygii c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              S       F        T P        R  LK  AV TI           K       K                   S GI  E  ESHN .......T D R......G TC  DT     FSLEEPK...P RRCLVGI D................TV .  

Thap9-Afrotheria     c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SK    SDF       ES G        RRKLK GAV SV  Y        H       KI                L Q PL     QE   .......  Y M.......     K      SL KVPQA..A LKGKARQ  ................ R .  

Thap9-Agnatha        c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              S      DF       D             RIR GAV SI           R                           S PL  A  VEG  ....... RTSL......VYV   P      FPLASPR...P KAGRKRKSS................SS .  

Thap9-Anura          c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              S     S F       DT G         KRLR  VI SI  F        R       KV                L T  L  L  QQ C .......  T Q.......T    DD     FN PEDT...Q KNKMSEN  ................ Q ST 

Thap9-Aves           c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SR     DF       E  G        RRKLR GAV S            R       RA                L Q PL     AEG  ....... RY L.......     R     RFLPSEPPGA.G RRSGTPG  ................ K .  

Thap9-Carnivora      c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SK    SDF       ES G        RRKLK GAV SV  Y        H       KI                L Q PL     QE   .......  Y I.......     K      SL KVLQG..V LKGKAKQ  ................ K .  

Thap9-Cetartiodactyla c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SK    SDF       ES G        RRKLK G V SV  Y        H       KI                L Q PL     QE   .......  Y I.......     K T    SL KVLQG..V LKGKARQ  ................ K .  

Thap9-Chiroptera     c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SK    SDF       ES G        RR LK GAV SV  Y        H       KI                L   PL     LE   .......  Y L.......  M  K      SL KVLQG..V NNGKARQ  ................ KE.  

Thap9-Crocodilia     c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SK    TDF       ES G        RRKLR G V SL  Y        R       KA                L Q PL     TE   .......  Y M.......     K T    FQ KESPS..T PRNRTSK  ................ K .  

Thap9-Dermoptera     c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SK    SDF       ES G        RRKLK GAV SV  Y        H       KI                L Q PL     QE   .......  Y I.......     K      SL KVPQG..V LKGKARQ  ................ K .  

Thap9-Insectivora    c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SK    SDF       ES G        RRKLK GAV SV  Y        H       KI                L Q PL     QE   .......  Y I.......     K      SL KVLQG..V LKGKARQ  ................ Q .  

Thap9-Lagomorpha     c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SK    SDF       ES G        RR LK G V SL                   KI                L Q PL     QE   .......  Y L.......  N  K S    YLHKVPQG..ICPKGKARQ  ................ Q .  

Thap9-Perissodactyla c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SK    SDF       ES G        RRKLK GAV SV  Y        H       KI                L Q PL     QE   .......  Y I.......     K      SL KVLQG..V LKGKARQ  ................ K .  

Thap9-Pholidota      c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SK    SDF       ES G        RRKLK GAV SV  Y        H       KI                L Q PL     QE   .......  Y I.......     K      SL KVLQG..V LKGKARQ  ................ K .  

Thap9-Rodentia       c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SK    SDF       ES G        RRKLK GAV SV  Y        H       KI                L Q PL     QE   .......  Y I.......     K      SL KIPQG..V LKGKARQ  ................ K .  

Thap9-Sarcopterygii  c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              S     Q F       D  G         RRLR  AV SI  F        R       K                 V       L  EK S ....... ET Q.......T    SN     FN PDHFEKLH KQKGRKR Y................ RE...

Thap9-Scandentia     c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SK    SDF       ES G        RRKLK GAV SV  Y        H       KV                L Q PL     RE   .......  Y I.......     K      SL KVLQG..V LKGKAKQ  ................ K .  

Thap9-Squamata       c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              S      EF       E  G         KRLK GVI SV  F                 M                  S PV  E  NQE  ....... VY G.......Q    A      FS KELADG..QHPSKSLKA GIHCPAASVREAASSADT .  

Thap9-Testudines     c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SR     DF       ES G        RRKLR GAV SV  Y                KA                L Q PL     AEA  .......  Y M.......     K      FQ KDPWS..TYLRNRRSQ  ................ K .  

Thap9-Xenarthra      c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccddddG  KdG       KG B        KdddG KddddG  B        B       KG                B B KGC  HF                                 P                                              SK    SDF       ES G        RRKLK GAV SV  Y                KI                L Q PL     QE   .......  Y I.......     K      SL KVLQA..ADLKGKARQ  ................ K .  

Thap9-Primates       c  cc                                 c                                              cc    ccc       cc c        ccccc ccc cc  c        c       cc                c c ccIIIIH  JIH       JH C        JIIIH JIIIIH  C        C       JH                C C JHC  HF                                 P                                              SK    SDF       ES G        RRKLK GAV SV  Y        H       KI                L Q PL     QE   .......  Y I.......     K      SL KIPQG..V LKGKARQ  ................ K .  
klll  lllj       jjk         jjjk                                                                                                                                       Thap9-Primates       

                                                                   120       130                                                                         X         X    
Che-2506                                                                                        c  cccccc                                                                           A  DEEEEF                                                                           I  EHSYS .........STNRPNV....................................................APLSTVR LE     S

Che-310                                                                                         c  cccccc                                                                           B  KddddG                                                                           L  DHSY  VPKENHIMSKTKKPSL....................................................EQILHG. NH    CS

Che-5060                                                                                        c  cccccc                                                                           B  KddddG                                                                           V  DHSYS IPATCTPTDKTKK.ST....................................................SQLSKA. CL     C

Bus-52                                                                                          c  cccccc                                                                           B  KddddG                                                                           L     F VMEKDEEIFTRFTENDKINGF............DKLLTN............................VDIKIRET. KESTK I 

Bus-559                                                                                         c  cccccc                                                                           B  KddddG                                                                           L       IQSKEKEILDKFMEDDKIMDF............KDLLIN............................IDNK..... ICSSEII 

Bus-5470                                                                                        c  cccccc                                                                           B  KddddG                                                                           L       IQSKEKEILDKFMENDKIIDF............KDLLMN............................IDNRLGD.. ICSNDII 

Thap9-Actinopterygii                                                                            c  cccccc                                                                           B  KddddG                                                                              DH Y IPTSAVHSYDGVAYVDS.........GSIDKQSNVMLIEDASKHALLAQDVSHNDTAFTANVCEGVVLGSRVQNT.TLS  C Y 

Thap9-Afrotheria                                                                                c  cccccc                                                                           B  KddddG                                                                              DHNYSLPDNS...................................................................DEV.TTE      

Thap9-Agnatha                                                                                   c  cccccc                                                                           B  KddddG                                                                           L  DH Y  AAPPVGSAGHGRGPGP..................................PH...................ATQ. KS  L CR

Thap9-Anura                                                                                     c  cccccc                                                                           B  KddddG                                                                              DH Y IPSLEVHLVNDTEFRGS................EEFNIPSRSDAS......VH...................GQL.QLQ  P F 

Thap9-Aves                                                                                      c  cccccc                                                                           B  KddddG                                                                              DHNYSLPSPP........................................................................AG      

Thap9-Carnivora                                                                                 c  cccccc                                                                           B  KddddG                                                                           A  DHNYSLPDNS...................................................................QEV. TE      

Thap9-Cetartiodactyla                                                                            c  cccccc                                                                           B  KddddG                                                                           A  DHNYSLPDDS...................................................................QEG. TE      

Thap9-Chiroptera                                                                                c  cccccc                                                                           B  KddddG                                                                           A  DHNYSLPDDS...................................................................EEV. TE      

Thap9-Crocodilia                                                                                c  cccccc                                                                           B  KddddG                                                                           I  DHNYSLLTHIPD.................................................................KEA. TE      

Thap9-Dermoptera                                                                                c  cccccc                                                                           B  KddddG                                                                           A  DHNYSLPDNS...................................................................EEI. TE      

Thap9-Insectivora                                                                               c  cccccc                                                                           B  KddddG                                                                           A  DHNYSLPDNS...................................................................QEV. AE      

Thap9-Lagomorpha                                                                                c  cccccc                                                                           B  KddddG                                                                           A  DHNYSLPADS...................................................................EET. TE      

Thap9-Perissodactyla                                                                            c  cccccc                                                                           B  KddddG                                                                           A  DHNYSLPDNS...................................................................QEV. TE      

Thap9-Pholidota                                                                                 c  cccccc                                                                           B  KddddG                                                                           A  DHNYSLPDNS...................................................................PEF. TE      

Thap9-Rodentia                                                                                  c  cccccc                                                                           B  KddddG                                                                           A  DHNYSLPDNS...................................................................QEV. SE      

Thap9-Sarcopterygii                                                                             c  cccccc                                                                           B  KddddG                                                                              EHSYS .DSDYDVCNGAEEVGEDGGGIAVDGGNNEDDEDDVVLPSVSKDV...........................LQN.PHL     T

Thap9-Scandentia                                                                                c  cccccc                                                                           B  KddddG                                                                           A  DHTYSLPDNS...................................................................EEV. TE      

Thap9-Squamata                                                                                  c  cccccc                                                                           B  KddddG                                                                           I  EHQYSLQSKV...................................................................VEL. QA      

Thap9-Testudines                                                                                c  cccccc                                                                           B  KddddG                                                                           I  DHNYSLSYNSAD.................................................................EEV. TA      

Thap9-Xenarthra                                                                                 c  cccccc                                                                           B  KddddG                                                                           A  DHNYSLPDNS...................................................................QEV. TE      

Thap9-Primates                                                                                  c  cccccc                                                                           C  JIIIIH                                                                           A  DHNYSLPDNS...................................................................QEV. TE      
                                                                                                                                                                        Thap9-Primates       
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                          140                     150               160         170                             X                       X                 X           X 
Che-2506                                      c       c                c   c        c c c c                                       A       A                A   A        A A A A                                               A                V   L          K K                LGK......................K.KLCKDP ..............RI LQR ........RR L TERQK..SLRAKKRII

Che-310                                       c       c                c   c        c c c c                                       B       B                B   B        B B B B                                                                    L          K K V              DPQ......................K.EVANA................KQHVKK ........QE C K REK..LRRRTKSMS

Che-5060                                      c       c                c   c        c c c c                                       B       B                B   B        B B B B                                               L                    L          R R                TDR......................RLSLRKGR ..............EEHVKK ........QN L ACQQR..TRRLKKTTR

Bus-52                                        c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                M   I        L K K I              YKN..........SGELFVIFLCFC DPLIQKC ...........KISKE NVE FYDNKPVY D V H LNEVPKITLWSEFQ

Bus-559                                       c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                M   I        L     I              HKR..........NDKLFVLFITFM APVVEKS ...........EIDSN NIN YLGDNQVD KQVSF LDNF.KISLWSQLE

Bus-5470                                      c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                M   I        L H   I              HKR..........NEKLFVLFIKFL APTIEKS ...........EVDSN DIN YFGNNKVD N VSF VNNF.KISLWSQLE

Thap9-Actinopterygii                          c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       A                L   L          K R                LDS...................... .KTLKRK ..............HV KEK Y.....VTRK L MRSQQ..TRRLKSRVT

Thap9-Afrotheria                              c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                V   L        V K R I              RR....................... LTVGAER ..............AE QQM .......Q S K L SVK...NYRMIKKR

Thap9-Agnatha                                 c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       A                L   I          K K V              ANS..........EGG......... AAVAAAA PAANSDALCTSALKRS QAV .......DTE R L CRK..RRLIVRQNA

Thap9-Anura                                   c       c                c   c        c c c c                                       B       B                B   B        B B B B                                               L                             A K K L              PDL........................DTLKRK ..............QISEDSR........ Q E E RNA..KDREKRSRQ

Thap9-Aves                                    c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P                                     A   R                QGQRAAE.................. PPPGAPRH.................QQQP.......P AAG CGPAP........RRR

Thap9-Carnivora                               c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                V   L        V K R V              KR....................... LTIGAEK ..............AE QQM .......Q S K L SVK...NYRMIKKR

Thap9-Cetartiodactyla                          c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                V   L        V K R A              KR....................... LTIGAEK ..............AE QQM .......Q S K L SAK...NYRMIKKR

Thap9-Chiroptera                              c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                V   L        L K R V              KR....................... LTV.AEK ..............AE QQM .......P S K L PVK...NYRMTKKR

Thap9-Crocodilia                              c       c                c   c        c c c c                                       B       B                B   B        B B B B                                                                    L            K L              KG.........................VTAAEQQ..............TETKEI .......QSPTR C ATQ...RGLPHQKG

Thap9-Dermoptera                              c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                V   L        V K R I              KS....................... LTIGAEK ..............AE QQM .......Q S K L SVK...NYRMIKKR

Thap9-Insectivora                             c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                V   L        V K R V              KR....................... LTTGTEK ..............AE QQM .......Q S K L SVK...NYRMIKKR

Thap9-Lagomorpha                              c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                V   L        V K R V              RT....................... LTVGAEK ..............AE QEM .......Q S K H PVK...NYRMIKKR

Thap9-Perissodactyla                          c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                V   L        M K R V              KR....................... LTVGAEK ..............AE QQM .......Q S K L SVK...NYRMIKKR

Thap9-Pholidota                               c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                V   L        V K R V              KR....................... LTIGAEK ..............AE QQM .......Q S K L SVK...NYRMIKKR

Thap9-Rodentia                                c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                V   L        V K R I              RR....................... WTGGAEK ..............AE QQM .......Q S R L SVK...NYRIIKKR

Thap9-Sarcopterygii                           c       c                c   c        c c c c                                       B       B                B   B        B B B B                                               L                M   L        L K K L              PDI........................DSLKRK ..............QI EKK ........ Q M E RAA..KERERRPRE

Thap9-Scandentia                              c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                V   L        V K R I              RR....................... LTVGAEN ..............AE QQM .......Q S K L SVK...NYRMVKKR

Thap9-Squamata                                c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P                                     L   R                NELMDGRTTSFGFSG.......... ....................................K GSE GKDAA..QRRLSYYQQ

Thap9-Testudines                              c       c                c   c        c c c c                                       B       B                B   B        B B B B                                                                V   V          K K I              QN........................LAVTAEQQ..............TE TKI .......QFP K L TTR...RCLSYQGR

Thap9-Xenarthra                               c       c                c   c        c c c c                                       B       B                B   B        B B B B                                       P       L                V   L        V K R I              KT....................... LIIGAEK ..............AE QQM .......Q S K L SVK...NYRLIKKR

Thap9-Primates                                c       c                c   c        c c c c                                       C       C                C   C        C C C C                                       P       L                V   L        V K R I              KT....................... LTIGAEK ..............AE QQM .......Q S K L SVK...NYRMIKKR
                             iiiii              iiiiiii       iiiiiiiiiii   iiiiiiii                                                                                    Thap9-Primates       

      180                         190       200        210       220       230              X                           X         X          X         X         X      
Che-2506                 cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    DF  A A DF                  DEEF   DF  DF A    A A          A     DF  DEEEF DF A     L  M D HL                  I      ML   F      L F          K     YS  LKTF  TL  KLRDC LS K K  .................. EGAAHE  ENA GGMSLN . KHMVRRSTEK NRPPS  QA    SV  NY

Che-310                  cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    IV  L    L                  I      IL          L F          K     Y   V  FA TL  KLKD  KD KNKN .................. ELRAQE  EEACEGLSLI . KHLLKQRKVH .NARQ DNT SR  I  HY

Che-5060                 cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B     L  A D HL                  L      IL   F      L F          K     YN  MR FA TL  RLKDC SE K K  .................. EKAAHE  EDA GGMSLA . KHMLQQNTSS .KCQQ  QQ  K  V  HF

Bus-52                   cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B     V  L                         DD       QF      L F                YS     YL  L MNILTF EN TNNNDIPENNFETAVKYWRAVIQKE  VQEYNDG  ILEQMK . E........KSSRGKR  S....  TA Y 

Bus-559                  cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B     I  M E  L                             QF      L Y          K                   NIVTF KN N EI PKENDFEIALRCWKNFVE.EKNSDVYDSA  IYEQMK . K........K M..................

Bus-5470                 cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B     I  M E  L                             QF      L Y                YS  L  FA SL MNVVTF KN N EI PRENDFETALRCWKNFVD.EKNSDEYDWA  IYEQMK . G........RNEKGRR  SF TA  F  F 

Thap9-Actinopterygii     cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    VI  V    L                  IS E   LL  T  D    I F          K     F   MKQFA TL  SLKC  SE QKKL ..................  T CAS  E. LA VPQE . Q.....RIQK .KKSV CES     T  HF

Thap9-Afrotheria         cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    LI  L E KL                  LSEE   LL  QF D    L Y                YS  MKQFA TL LKGLQ  DA V E  ..................    TEC  RA  S FKWE . N........WS.ETAE  TE     G  Y 

Thap9-Agnatha            cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    I   L   RL                  V EE   VL  S       L                   S  LRTFA TL LKLEG FAD RKK  .................. G  SLQ  QS LSRPNSQ .LK...........RPRAK AE     L  H 

Thap9-Anura              cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    I   L    L                  LS     IL   Y D    L F          K     YS   R F  TL LTCLS YHE IKRN ..................  SQLLD  Q.P E IPLE . K......... .PESE  AQQ M SL  Q 

Thap9-Aves               cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    IL  L E R                   LSEE   LL  QF D    L            R     YS  MRQFA  L LSVPS  RE A K Q..................    IVS  QA  S LPRE .HS........W .QMAD  PE     CL H 

Thap9-Carnivora          cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    LI  L E KL                  LSEE   LL  QF D    L Y          R     YS  MKQFA TL LKGLR  DA V E  ..................    TEC  RA  S FKWE . N........W .ETAE  TE     C  Y 

Thap9-Cetartiodactyla     cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    LI  L E KL                  LSEE   LL  QF D    L Y          R     YS  MKQFA TL LKGLR  DA V E  ..................    TEY  RA  S FKWE . N........W .ETAE  TE     C  Y 

Thap9-Chiroptera         cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    LI  L E RL                  LSEE   LL  QF D    L Y                YS  MKQFA TL LEGLR  DA V E  ..................    TEC  RA  S FKWE . N........WS.ETSE  PE     C  Y 

Thap9-Crocodilia         cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    VI  L E  L                  LSEE   LL  QF D    L            R     YS  MRQFA TL INVIN  NE A KQ ..................    AAN  KA  S LPWG .PG........W .QMAK  AE     C  H 

Thap9-Dermoptera         cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    LI  L E KL                  LSEE   LL  QF D    L Y          R     YS  MKQFA TL LKSLR  DA V E  ..................    TEC  RA  S FKWE . N........W .EIAE  ME     C  Y 

Thap9-Insectivora        cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    LI  L E KL                  LSEE   LL  QF D    L Y          R     YS  MKQFA TL LKDLR  DT V E  ..................    TEC  RA  S FKWE . N........W .ETAD  TE     C  Y 

Thap9-Lagomorpha         cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    LI  L E KL                  LSEE   LL  QF D                 K     YS  MKQFA TL LKGLQ  DA V E  ..................    TEF  RA  S FRWEQ.HD........W .DTAA  TE     C  Y 

Thap9-Perissodactyla     cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    LI  L E KL                  LSEE   LL  QF D    L Y          R     YS  MKQFA TL LKGLR  DA V E  ..................    TEC  RA  S FKWE . N........W .ETAE  TE     C  Y 

Thap9-Pholidota          cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    LI  L E KL                  LSEE   LL  QF D    L Y          R     YS  MKQFA TL LKSLR  DA V E  ..................    TEC  RA  S FKWE . N........W .ETAE  TE     C  Y 

Thap9-Rodentia           cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    LI  L E RL                  LSEE   LL  QF D    M Y          R     YS  MKQFA TL LKGLQ  DS V E  ..................    TEC  RA  S FNWE . N........W .ETAE  TE     C  Y 

Thap9-Sarcopterygii      cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    LL  L   KI                  IT      L  QY D    L F          K     YS   KSFV  L LTCGT  RE SRK  V................T  QQLMEN Q.  E IPVE . D......... .SPTE  THQ    LM Q 

Thap9-Scandentia         cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    LI  L E KL                  LSEE   LL  QF D    L Y                YS  MKQFA TL LKGLQ  DA V E  ..................    TEC  RA  S FKWE . N........WS.DTAG  TE     C  Y 

Thap9-Squamata           cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    VL  L E HL                  LQEE   ML  QF D    L Y                Y    RNFA SL LELWN  GS R Q  ..................    AEH  KS  S LQLS Q E........EA.RCES PTVT    V  H 

Thap9-Testudines         cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    VI  L   KL                  L EE   LL  QF E      Y          R     YS  MRQFV TL LKVFS  SE AKK  .................. Y  AVS  QA  S LHWES. R........W .QMTE  TE     C  H 

Thap9-Xenarthra          cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    KG  B B KG                  KddG   KG  KG B    B B          B     KG  KdddG KG B    LI  L E KL                  LSEE   LL  QF D    L Y          R     YS  MKQFA TL LKGLR  DA V E  ..................    TEY  RA  S FKWE . N........W .ETAE  TE     C  Y 

Thap9-Primates           cc  c c cc                  cccc   cc  cc c    c c          c     cc  ccccc cc c    JH  C C JH                  JIIH   JH  JH C    C C          C     JH  JIIIH JH C    LI  L E KL                  LSEE   LL  QF D    L Y          R     YS  MKQFA TL LKGLR  DA V E  ..................    TEC  RA  S FKWE . N........W .ETDE  AE     C  Y 
ii iiiiiiii                       iiiiiiiiiii    lll                    iiiiiiiiiiii                                                                                    Thap9-Primates       

 240         250             260       270        280            290       300         X           X               X         X          X              X         X      
Che-2506              c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc A DEEEEEF    A DEF A DEF      DEF     DEEF DF  A A  DF         A DEEEF  A DF  A DEF S KAYEYLR    L LPH   LR       W S     PGF  QA  N A   A         S CSLLL  M VR  V W PL P       PT.. C   PAT  A...... R SISAE   LE  .L A QKL LESG..... L     DE S  KE V C 

Che-310               c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KAYEYIR    L LPH S LR       W       PGF   M    A   A         N CSLIV  M LR  V W PL P       PT.. S   P T  A...... KGSVHCE   LSP .LET RKY MSGD..... L     DE S  QE T C 

Che-5060              c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KAYDYLR    L LPH T LR       W S     PGF  QA  N A   A         N CSLIV  M LR  V W  L P       PT.. C   P T  K...... R TIKVE   LS  .M T KLY DGCGE.... R     DE N  RE E SS

Bus-52                c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S   YE V     V LP    LK         S          T     V  K             NLLI  I IK  I Y GK TSC  A LASNL K  SVRH  R......LT LLKLNQAMID NNIAY KS CNALSTKE..REV    DE H  PK V K 

Bus-559               c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG                    Q IR        L         S     N                  NLMI  I VR  I Y G..................SL Q  R......M .......DI KASRK YPK........KK..KTV    NE H  KD I K 

Bus-5470              c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S   Y  L     I MP    LK                        N I  KA            NLLI  I IR  I Y GK ASS GT IECQL I  SIRH  R......LTGFLTLHQSTADPSNA Y KN  KELSPKE..KIV    DE H  KE G K 

Thap9-Actinopterygii  c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KAYDFVR    L LPH Q IR       W S     PGFT       L  HV         T CSLMM  M IH    FDGY P       EKFL A   P T  K...... Y SISAD    VAS.FAA NS  AEQKKIGKD V     DE Y  KQTE   

Thap9-Afrotheria      c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KVYDYVR    L LPH S LRT      WLS     PGFN NV  S L  RV         Q CSLII  I LK  L WDPC S       KI.. K   S I   ......   KCKPS    S  .F F QQ  ENGYQMY.. Y     KG S  QQ Q   

Thap9-Agnatha         c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KAY YVR      LPH Q V        W Q      GFT  A    L               C LVA  M LR  V WD Y P   A   NTFSTC   P I SR...... G AAAGGA   RE .LDA ERMSAEARAAGRTPL A   DE P  PH E  R

Thap9-Anura           c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG     Y YLR    L LP    LRQ      WL      PG N  V    L  K          T  SLIL    I   V FD NDPLS K   KEIK P  GPRR   ......  KSDRGG  I AL .LKA MQ KQSHPHLY.. QV    STFS QQN A  S

Thap9-Aves            c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG   KAYDYLR    L LPH   L N      WLS      GFS  I    L  KV           C VLV  V L     WDPYHI       KI.. P   PYS T ......   SNEAAA   SD .FLR QE  ERGDQAC..RC A   QD S QKQQE   

Thap9-Carnivora       c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KVYDYVR    L LPH S LRT      WLS     PGFN NI  S L  RV         Q CSLII  I LK  L WDPC S       KI.. K   S I   ......   KCKPS    S  .F F QR  ENGDQLY.. Y     KG S  QQ Q   

Thap9-Cetartiodactyla  c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KVYDYVR    L LPH S LRT      WLS     PGFN SI  S L  KV         Q CSLII  V LK  L WDPC S       KI.. K   S I   ......   KCKPG    S  .F F QR  EDGDQRY.. Y     KG S  QQ Q   

Thap9-Chiroptera      c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KVYDYVK    L LPH S LRT      WLS     PGFN NV  S L  RV         Q CSLII  V LK  V WDPC S       KI.. K   S I   ......   KCKPS    S  .F F QQ  ENGDQLY.. Y     KG P  QQ Q   

Thap9-Crocodilia      c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KAYDYLR      LPH S L T      WLS     PGFS SI  S L  KV         Q CSLLV  L LR  L WDPY S       KI..FP   P S T ......   SDDAN    N  .F C QQ  EKGEQAY.. Y     DG A  KQ D   

Thap9-Dermoptera      c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KVYDYVR    L LPH S LRT      WLS     PGF  NI  S L  RV         Q CSLII  I LK  L WDPC S       KI.. K   S I   ......   KCKPS   DS  .F F QQ  ENGDQLY.. Y     KS S  QQ Q   

Thap9-Insectivora     c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KVYDYVR    L LPH S LRT      WLS     PGFN NV  S L  RV         Q CSLII  V LK  L WDPC S       KI.. K   S I   FLFFPR   KCKPS    S  .F F QQ  ENGDQQY.. Y     KG S  QQ Q   

Thap9-Lagomorpha      c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KVYDYVR    L LPH S LRT      WLS     PGFN NI  S L  RV           CSLII  V LK  L WDPC S       KI.. Q   S V   ......   KCKPS    S  .F F QR  ENGDQLY..KY     KS S  QQ Q   

Thap9-Perissodactyla  c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KVYDYVR    L LPH S LRT      WLS     PGFN NV  S L  RV         Q CSLII  I LK  L WDPC S       KI.. K   S I   ......   KCKPS    S  .F F QQ  ENGDQLY.. Y     KG S  QQ Q   

Thap9-Pholidota       c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KVYDYVR    L LPH S LRT      WLS     PGFN NI  S L  RV         Q CSLII  I LK  L WDPC S       KI.. K   S I   ......   KCKPS    S  .F F QQ  ENGDQLY.. Y     KG S  EQ Q   

Thap9-Rodentia        c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KVYDYVR    L LPH S LRT      WLS     PGFN NI  S L  RV         Q CSLII  I LK  L WDPC S       KI.. K   S I   ......   RCKPS    S  .F F QQ  ENGDQIY.. Y     KG S  EQ Q   

Thap9-Sarcopterygii   c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG    VY YIK    L  P    LRS      WL      PG N SV  Q L  K          T   LVI  L LR  A YD HDSS  R   NH.K PF SLRM   ......  KSTNDG  I A  .L L LN RLANPYEY.. CAC   GA S  QH V  V

Thap9-Scandentia      c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KVYDYVR    L LPH S LRT      WLS     PG N NV  S L  KV         Q CSLII  V LK  L WDPC S       KI.. K   S I   ......   KCKPS  L S  .F F QR  ENGDQLY.. Y     KG S  QQ Q   

Thap9-Squamata        c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG S KAYEFMK      LP    LHT      WLS     PGFS QA    L  R            CSLLI  M L   I YDPF A       KT..FQ  ETAT   ......   NSDCK    E  .FIA AE SQPAQQTC..KK     GT P EKR Y   

Thap9-Testudines      c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG   KAYDYVR      LPH S L N      WL      PGFS SI    L  RV         Q CSLMI  M LK  L WDPYHS       KN..FP   P S T ......  CNDEGS    S  .FLH QQ  ERGEQAY.. Y     ED A  RQ E   

Thap9-Xenarthra       c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc B KdddddG    B KdG B KdG      KdG     KddG KG  B B  KG         B KdddG  B KG  B KdG   KVYDYVR    L LPH S LRT      WLS     PGFN  I  S L  RV         Q CSLII  I LK  L WDPCGS       KI.. K   S I   ......   KCKPS    SH .F F QQ  ENGDQLY.. Y     KG S  QQ Q   

Thap9-Primates        c ccccccc    c ccc c ccc      ccc     cccc cc  c c  cc         c ccccc  c cc  c ccc C JIIIIIH    C JIH C JIH      JIH     JIIH JH  C C  JH         C JIIIH  C JH  C JIH S KVYDYVR    L LPH S LRT      WLS     PGFN NI  S L  RV         Q CSLLI  M LK  L WDPC S       KI.. K   S I   ......   KCQPS    S  .F F QR  ENGDQLY.. Y     KS P  QQ Q   
i iiiiiiiiii  i    iiiiii      i jk     jjkiii iiiiiiiii   lll   jjjjjjjjjk     jjk                                                                                     Thap9-Primates       

α3 α4 α5 α6 

α7 α8 η3 α9 

α10 α11 β5 β6 α12 α13 β7 β8 

Zhengyao
LZDD

Zhengyao
LZDD

Zhengyao
直线

Zhengyao
直线

Zhengyao
HTH

Zhengyao
HTH

Zhengyao
直线

Zhengyao
RNase H

Zhengyao
D



   jjk                   jjjjjjjjk     jjjjjjjjk    iiiiiiiiiiiiiiiii   jjjjjjk   ii                                                                                    Che-2506             

iiiiiii      ll l   jjk   lll   jjjjjk iiiiiiiiiiiiiii jjjjjk  jj       jjjk iiiiiii                                                                                    Che-2506             

iiiiii          iiii lll l   iiiiiii  iiiiiiiiiiii    lll   iiiiiiiiiiiiiiiii                                                                                           Che-2506             

β7 β8 β9 α15 β10 

α16 η4 β11 η5 β12 α17 β13 β14 β15 α18 

α19 η6 α20 α21 η7 α22 

 310       320          330       340       350       360       370       380          X         X            X         X         X         X         X         X       
Che-2506                   c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  A  DEEEEEEF A A DF   DEF  DF DEEEF  DEF DEEEF DF DEF A DEEEF  A DEEEEEEEEF DEEF DF       G                A                                                                 T  VDFG G V      V T  LV MLV L   WK PI YF  N I        I   L    D GL V  I  D    EHHIF  H    A P ...TNT   NV  F   S KSS  T  A  LT H DSETLSRN TDA MQTA K  H KV VA GLKA

Che-310                    c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             T   Q  VDFG G I      V S  LV MLV M  HWK PI YF  N V   A  N IK  V RA D GLNV  I  D    N HSY  H    G A ...SDT   SA  F   S RK   T  A  LT H DSE LS S  EA L  A Y    KT VA GLQA

Che-5060                   c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                                 S  VDFG G V        S  LV MLV L   WK PI YF  N V        I   L K SEAGL V  V  D    TRHVY  H    G P ...SGTE  NA  F   S KAS  T  A  LT H DSETLSRC TEA L T     L KT VA GLKA

Bus-52                     c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                                LS FAE              T   A MI  L  KYK  IG   V  MT      L K  L  LNDAG NVV L  D N  KA..      ......NK.VNEE  TIQ F  SS FS   EI  LVP LN  AEDLFH T QA QL     F   C IA N RI

Bus-559                    c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             Q  LS  AE              T   A MI  L  KYK  IG   V  LT      L    L  LNEA  QVL V SD N  N ..   I  ......NKNSSTE  IIQ F  SS YS   EV  LVP CN  AKDLYH TQQA AV    DF   C I  N RI

Bus-5470                   c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             Q  LS  A         D     S   A MI  L   YK  IG   VS LT      L K  L  LNEA   V  L SD N  K ..   I T......NK SLTE  TMQ F  SS FSQ  EI  LVP  N  AKDLYE S QA AI    DFE FC I  N RI

Thap9-Actinopterygii       c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             Q  I  YVD G G I      V T  LV MVV I   WK PI YF IN MTG   ANIIR  L RL  VGV IV LT D    D .. H    I G E ...ENV   QA  L   A NGS  I  A  L  S   PER     ES V  HA   R  S  C GPSQ

Thap9-Afrotheria           c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             S  LQ FMDFG G L AD   L S  VL MAVGI  HWR PLGYF VN ASG L AQLLR  I KLSDIGITVL VTSD TA I HH        L K D  ETP   ET  L     FG   T     F  R   Y Q     LT G          A    A  H

Thap9-Agnatha              c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                                    VD G G L AD   A    L  MLV I   WK PVGYF I  LSG   ANLVR  L  V DAGAQVV LT D  A RR..YH R  L T . D  SLP  RAA TF   A NAS  L     L DG   SER     RC SA H       S  F GA A

Thap9-Anura                c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                                L  FV FG G A      V N  LM MLVGA  HWK PI YF V  LTP A  QLL   L  L E    V  VT D  L DRNE V   N  K G GSGSQD   EV  F     TG   V  A  H KS   Q QK   VHV HE Y KRFE FA  M RH R

Thap9-Aves                 c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             S  LS FAD G G L AD   L S  IV MAVGI   W  PLGYF VN  SG   AQLLR  I KLN VGV VL VTS  SA R KQ      L A I D  EAP   EA  L     SSP TA     L  ST  PFL     QA H   S   V  A   GA  R

Thap9-Carnivora            c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             S  LQ FMDFG G L AD   L S  IL MAVGI  HWR PLGYF VN ASG L AQLLR  I KLSDIGITVL VTSD TA S HH        L I D  ETP   ET  L     SG   T     F  R   Y Q     LT G          A    A  H

Thap9-Cetartiodactyla       c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             S  LQ FMDFG G L AD   L S  VL MAVGI   WR PLGYF IN ASG L AQLLR  I KLSDIGITVL VTSD TA S HH        L R D  ETP   ET  L     SGP  T     F  R   Y H     LT G          A    A  H

Thap9-Chiroptera           c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             S  LQ FMDFG G L AD   L S  IL MAVGI  HWR PLGYF VN ASG L AQLLR  I KLSDIGITVV VTSD TA S QH        L K D  EMP   ET  L     CG   T     F  R   Y Q     LT G          A    V  Q

Thap9-Crocodilia           c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                                LT FMD G G L AD     S  IV MAVGV  RW  PLGYF VN ATG M AQLLH  I KLS IGI VL VTS  SA RIQH      L V V D  EAPQ  EA  L     LG  TA     F  G   H L     QA N   N   V  S   AA  H

Thap9-Dermoptera           c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             S  LQ FMDFG G L AD   L S  VL MAVGI  HWR PLGYF VN ASG L AQLLR  I KLSDIGITVL VTSD TA S HS        L K D  EMP   ET  L     FG   T     F  T   Y Q     LT G          A    A  H

Thap9-Insectivora          c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             S  LQ FMDFG G L AD   L S  IL MAVGI  HWR PLGYF VN  SG L AQLLR  I KLSDIGITVL VTSD TA S HH        L K D  EMP   ET  L     SG   T     F  RE  Y Q     LT G          A    A  H

Thap9-Lagomorpha           c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             S  LQ FMDFG G L AD   L S  VL MAVGI  HWR PLGYF VN ASG L AQLLR  I KLSD GITVL VTSD SA S QS        L K D  ETP   ET  L     YG   T     F  R   Y Q     LT G    T     A    A  H

Thap9-Perissodactyla       c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             S  LQ FMDFG G L AD   L S  IL MAVGI  HWR PLGYF VN ASG L AQLLR  I KLSDIGITVL VTSD TA S HH        L K D  ETP   ET  L     SG   T     F  K   Y Q     LT G          A    V  H

Thap9-Pholidota            c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             S  LQ FMDFG G L AD   L S  IL MAVGV  HWR PLGYF VN ASG L AQLLR  I KLSDIGITVL VTSD TA S HH        L K D  EMP   ET  L     SG   T     F  R   Y Q     LT G          A    A  H

Thap9-Rodentia             c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             S  LQ FMDFG G L AD   L S  IL MAVGI  HWR PLGYF VN  SG L AQLLR  I KLSDIGITVL VTSD TA S NS        L K D  ETP   ET  L     FG   T     F  RT  Y Q     LT G          A    A  H

Thap9-Sarcopterygii        c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             Q  V   IDYG G   A    V T  LI MLVGI  HWK PI YF  N LTP A M LV   L  L D G  I  IT D    C KK V L    N PE. YSQN   QT  F     NG   A  A  LT S   G Q E  LHA HE M N FD KS  L GCET

Thap9-Scandentia           c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             S  LQ FMDFG G L AD   L S  IL MAVGI  HWR PLGYF VN ASG L AQLLR  I KLSDIGITVL VTSD TA S NT        L T D  EIP   ET  L     FG   T     L  R   Y Q     LT G          A    A  H

Thap9-Squamata             c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             T  LQ  VDFG G   AD   A    LL VAVG    W  PLGYF L    G I AQLLR  I KL  VGVQVI VTSD TA S RR   L    A SYD  EIL  GEA  F    FQHQ VV     L ATPR D Q     HC L  HN      S    A  P

Thap9-Testudines           c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             T     FID G G L AD   L S  VV MAVGV  HWR PLGYF VN  SG L AQLL   I KLT IGITVL VTS  TA V QRQV    L A A D  EAP   EA  L     LD   A     F  GT  H L    CQT S   S      S   AA  H

Thap9-Xenarthra            c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  B  KddddddG B B KG   KdG  KG KdddG  KdG KdddG KG KdG B KdddG  B KddddddddG KddG KG       G                A                                                             S  LQ FMDFG G L AD   L S  IL MAVGI  HWR PLGYF VN  SG L AQLLR  I KLSDIGITVL VTSD TA S HR        L K D  ETP   ET  L     FG   T     F  RS  Y Q     LT G          A    A  H

Thap9-Primates             c                c                                                             c  cc ccccc c c cc   c c  cc ccccc  ccc ccccc cc ccc c ccccc  c cccccccccc cccc cc  C  JIIIIIIH C C JH   JIH  JH JIIIH  JIH JIIIH JH JIH C JIIIH  C JIIIIIIIIH JIIH JH       G                A                                                             S  LQ FMDFG G L AD   L S  VL MAVGI  HWR PLGYF VN ASG L AQLLR  I KLSDIGITVL VTSD TA S HS        L K D  ETP   ET  L     FG   T     F  R   Y Q     LT G          A    A  H
   jjk                   jjjjjjjjk     jjjjjjjjk    iiiiiiiiiiiiiiiii   jjjjjjk   ii                                                                                    Thap9-Primates       

390       400        410       420       430       440       450              460     X         X          X         X         X         X         X                X   
Che-2506                                     c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc DF DEEEEF  DF   DEF  DEEF    DF  A A DF  DEEEEEEEEF    DF                 A DF A DF                         P             D                                             NL AA  LG  L     LR  F H     QQ  V F     HMLKL RNI     TI                 I WS I  L   K  EK  CK NIS.D  CY L  HQSF  ER W VC PP     F   LGDTK  YVPTRDGK.......KP S  Y ES H

Che-310                                      c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             NM AAKILG  I    N K  F       SS  I F     HMLKL RNL      I                 I W  I  L   K      CE RAR. P PY VN HPSF  ER Y IC AP     F   LAEYGC YRHSDKGK.......KC S KF QN H

Che-5060                                     c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             NL AAKLLG  L    NLR  FQH         V F     HMLKLMRNL     TL                 I WS I EL   K      CS SPV.   CS    H..FAGEC W IC PP         LGDTK  YASREDGTF......RT S  Y R  H

Bus-52                                       c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             N  M   L        N             S  L   F   HIIK IRN W    NL                 A F  L  V  RN FSK SFSQSL.. SNFCMAN A..DE KK FVM  SV    C   N LNQS  EKTFLFPKFENLQEVSK D CL RK F

Bus-559                                      c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             N  M  LLP             Q       T  L   F   HLVK IRN W    NV                 V FS L  V  RN FQ   SNNS....NQICV N V..DE KN FLM  SV    S   N LNQL  EKTFICPRFDNFDETMN S  N RK F

Bus-5470                                     c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             N  M HL P                     T  L   F   HLIK IRN W    NV                 V FS L  V  RN F  F SYNS....SQTCVRN I..DE KK FLM  SV    S   N LNQL  EKTFICPRFDNYDETMS S  N RK F

Thap9-Actinopterygii                         c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             NL MIR LG  LD   NMR  F H     NT  V       HMLKLLRNVF     L                 I W  I EL   A   E  AS  IM.   PY H  E..D  QK HVLL PC          STVQV FRED..........GQE R CY E  H

Thap9-Afrotheria                             c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             SV MAKALG  ID   NIK  FQH     S   I Y F   HLLRLIRNAF    SI                 A WQ L DL   Q      IH  GD.   CT    S..S GQQ A F  SC          QHFQ  QFIN...........GT H  H V  V

Thap9-Agnatha                                c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             NL MARALG  LE   QLK  F H     T   V       HML LVR A     SV                 V W  V  L   S      CC  PSE   TH E  ...V GEP FLFL PC   T   D LREKR  ADGS..........DGL L DH ER G

Thap9-Anura                                  c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             N  M  LLG        LR  FS              F   H L  I  M     SI                 I WQ I DL  EE CT   CDFTYPWE  TH  L ...SRDYRHYVV  VS E QT SD IEELG  LSPE...........GV T  Y T  M

Thap9-Aves                                   c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                              A  ARALG  ID    I   FQH     S   I Y F   HAL LIRNA      V                 M WQ V EL G ET     IR  PK.R QCT    P..G AHS A F  VP   L     LQCFQK EWLG...........DT W  H V  A

Thap9-Carnivora                              c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             SV MAKALG  ID   NMK  FQH     SS  I Y F   HLLRLIRNAF    SI                 A WQ L DL   Q      IH  GD.   CT    S..S  QQ A F  SC          QNFQ  QFIN...........GT H  H V  V

Thap9-Cetartiodactyla                         c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             SV MAKALG  ID   NMK  FQH     SS  I Y F   HLLRLIRNAF    SV                 A WQ L EL   Q      IH  GD.   CT    S..S  QQ A F  SC          QNFQ  HFLN...........GT H  H V  V

Thap9-Chiroptera                             c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             SV MAKALG  ID   NMK  FQH     SS  I Y F   HLLRLIRN F    SI                 A WQ L EL   Q      IH  GD.   YT    S..S  QQ A F  SC        S QSFQ  QFSN...........GT H  H V  V

Thap9-Crocodilia                             c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                              M  AKALG  MD   NM   FQH     ST  I Y F   HLL LIRNAF     I                 A WQ I DL G ET     VR  VD.  QCT    H..S  HQ A F  TC   Q      QCFHR EHTC...........ET H  H V  A

Thap9-Dermoptera                             c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             SV MAKVLG  ID   NMK  FQH     SS  I Y F   HLLRLIRNAF    SI                 A WQ L EL   Q      IR  GD.   CT    S..S  QQ A F  SC          QNFQ  QFIN...........GT H  H V  V

Thap9-Insectivora                            c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             SV MAKALG  ID   NMK  FQH     SS  I Y F   HLLRLIRNAF    SI                 A WQ L DL   Q      IH  GD.   YT    S..S  QQ A F  SC          QDFQ  QFIN...........GT H  H V  V

Thap9-Lagomorpha                             c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             SV MAKALG  ID   NMK  FQH     SS  I Y F   HLLRLIRNAF    TI                 A WQ L EL   Q      IC  EG.   CT    S..S  QQ A F  SC          QNFQ  QFMN...........GT Q  H V  A

Thap9-Perissodactyla                         c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             SV MAKALG  ID   NMK  FQH     SS  I Y F   HLLRLIRNAF    SI                 A WQ L EL   Q      IL  GD.   CT    S..S  QQ A F  SC          QNFQ  QFIN...........GT H  H V  V

Thap9-Pholidota                              c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             SV MAKALG  ID   NMK  FQH     SS  I Y F   HLLRLIRNAF    SI                 A WQ L EL   Q      IH  GD.   CT    S..S  QQ A F  SC          QNFQ  QFIN...........GT H  H V  V

Thap9-Rodentia                               c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             SV MAKALG  ID   NMK  FQH     SS  I Y F   HLLRLIRNAF    SI                 A WQ L EL   Q      IH  GD.   CT    S..S  QQ A F  SC          QNFQ  QFIN...........GT H  H V  V

Thap9-Sarcopterygii                          c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             NI M  MLG        L   FT      TT          K A LL NL     SV                 I WQ I  L   Q CT   CDFSDPAH QTH  I ...G  KSCYVVI VY E G  C  IETYE  KSNK...........GT R  H KN K

Thap9-Scandentia                             c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             SI MAKALG  ID   NMK  FQH     SS  I Y F   HLLRLIRNAF     I                 A WQ L EL   Q      IR  ED.   CT    S..S  QQ A F  SC          QNFQI RFTN...........GT H  H V  G

Thap9-Squamata                               c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             NI  AR LG  VD   TVK  F H         I Y F   HLL LIHN      SL                 V W  L  L   DT  R  VV  GL.   ST F  A..TPMLE A Y  SS   S    FLQTNG  QVSS...........KA C DY LR G

Thap9-Testudines                             c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                              V MAKALG  ID   NI   FQH     TT  I Y F   HML LIKNVF    SI                 A WQ I DL G E      IR  AN.  QCT    H..S  HQ T F  AC   Q      QCSH  QSVN...........ET H  H V  V

Thap9-Xenarthra                              c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc KG KddddG  KG   KdG  KddG    KG  B B KG  KddddddddG    KG                 B KG B KG                         P             D                                             SV MAKALG  ID   NVK  FQH     SS  I Y F   HLLRLIRNAF    SI                 A WQ L EL   Q      IR  GD.   CT    S..S  QQ A F  SC          QYFQ  QFIN...........GI H  H V  V

Thap9-Primates                               c             c                                             cc cccccc  cc   ccc  ccc     cc  c c c   cccccccccc    cc                 c cc c cc JH JIIIIH  JH   JIH  JIIH    JH  C C JH  JIIIIIIIIH    JH                 C JH C JH                         P             D                                             SV MAKALG  ID    MK  FQH     SS  I Y F   HLLRLIRNAF    SI                 A WQ L EL   Q      IH  GD.D  CT    S..S  QQ A F  SC          QNFQ  QFIN...........GI H  H V  V
iiiiiiii            jjjk    jjjjjjjjjk iiiiiiiiiiiiiii jjjk             jjjk iiiiiii                                                                                    Thap9-Primates       

    470        480        490       500       510       520       530       540           X          X          X         X         X         X         X         X     
Che-2506              c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    A  DEF  A  A A    A   A   DEEF DEEEEEEEEF DEF A   A DF DF    DEEEEEEEF DEEF DEEF    L  TE   L  K L    I   N   MKVN AAQ  S SVA AID L   L LP FQ    T RFIRII  LFD  NSRN   R QS  SVY AN . SSKH DYR .VK    I   TL S   T   H RDD N  Q  GSEE C      DE   RL    PFS

Che-310               c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L   D   L  K L    I   N   MKVN AAQ  S SVA ALD L   L  P FQ    T  FIR I  LFDI NSKN   Y QSE SLY AN . RSRH HYK .VK    I   TL A   T   H RDD HH Q  GSNE CQ   C DG    L    PIM

Che-5060              c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  TE   L  K L    I   N   MKVS AAQ  S SVA AID L   L LP FQ    T KFIRIV  LFD  N KN   E QK  SLY TN . TAKH FYS .MK    F   TL S   T   H HED K  Q  GSEE C      DE   RL G  PHA

Bus-52                c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    I    V  I  K L    V   N     VN AL IF DT   AVE          F     TA FI VI   W I N K    N ERDL AK GY . NFKA YPS IEKQN  L  K  D  TSA   LYS..QQDSS VNGET  S  N  KKW N M V HPKK

Bus-559               c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG       N V     K L    M   N     VN AL VF ET   AIE           S    T  FLKII   WDI N  N   HSEK K MKYGH . SFKA YPS IERQN  L  K  D  NSA   KYG..SKNCLI DWED SN     KKW   M VN PDK

Bus-5470              c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG       N I     K L    M   S     VN AL VF ES   AIE           S    T HFL IIN  WDI N  N   NFEK K LKYGH . SYKA YPI IERQN  L  K  D  SSA   KYG..PKNILS DWED S   T   KW   M IN PEK

Thap9-Actinopterygii  c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L   E   L  K L    I   N   MKVN AAQLFS SVA ALE     L    FS    TVHFLR I  AFDV NSRN   K QEK GLR GN . RMAH QWR .QK    L      S   D   YCEQE KYSQ  GCAA      T DA    L    PLG

Thap9-Afrotheria      c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  QEL  M  R I        N   LKMN AAQIFSESVA ALE L   I LP FQ    TIHFLRLIN LFDV NSRN   A EE   SS .E . PSALPNLK .HV    C          S   C L.S G  P  NCIG         N    F    RYG

Thap9-Agnatha         c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L   DV  L  R L    L       A A  A  L S SLA AMD     M VP F     TA FVR MN L DV  SRN   R RPR  RS RQ . SAAQ AWFA.GE E RP ER V A   D   VCS.E E  G ENSRP  T   H  R C  LD   VLC

Thap9-Anura           c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L          K L             KMT L    SDTVA AL  I   L    F      I FIKII  LFDI SSRS   N PRMFPLVEDL . E............   L CHKL     N  QF Q.E NSEH HGFQAI N     GR    C    VRL

Thap9-Aves            c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  Q V                S   LKVN A  LFS  VA ALE L   L L  FQ    TAKFVRLMS L DV   R    A GE K LEPCSA.ESGRAGSKG .YH    L TL   KG  E   H Q.K G AS  SCSG         S C  FYG GPYG

Thap9-Carnivora       c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  QEL  I  R L    A   N   LK N AAQLFSENVA ALE L   L LP FQ    TVHFLRLIN LFDI NSRN   A GD   AN .E . PRKL NLK .HV  T C          S   C L.S G  P  NCIG         N    F    CYG

Thap9-Cetartiodactyla  c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  QEL  L  R I    A   N   LKLN AAQLFSESVA ALE L   L LP FQ    TIHFLRLIN LFDI NSRN   A EE   PN .E . PRKL NLK .HI    C          G   C L.S G  P  NCTG         N    F    YYG

Thap9-Chiroptera      c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  QEL  M  R I        N   LKVN AAQLFTESVA ALE L   L LP FQ    TIHFVRLIN LFDI NSRN   A EE   SN .E . PRKLGNLK .HV    S          S   C L.S G  P  NCIG         N    F    YFG

Thap9-Crocodilia      c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L    L       L        S   LKVN AAQLFSD VA AL  L     L  FQ    TIR VRLVS L DI   RS   A QEKR LRTSSSC LGSLTNRE .CY    Y       G  S  QW Q.LSG SS  NCKG   L     S S  FHV  PYG

Thap9-Dermoptera      c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  QEL  M  R V    A   N   LKMN AAQLFSESVA ALE L   L LP FQ    TI FLRLVN LFDI N RN   A EE   SN .E . PNKL NLK .HI    C          S   Y Q.S G  P  NCMG  Y      N    F G  CYA

Thap9-Insectivora     c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  QEL  M  K I    A   N   LKVN AAQLFSESVA ALE L   L LP FQ    TIHFLRLIN LFDI NSRN   A EE   SN .E . PGKL NLK .HV    C          S   C L.S G  P  NCIG         N    F    CYG

Thap9-Lagomorpha      c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  QEL  I  R L    A       LKMN AAQVFSESAA ALE L   L LP FQ    TIKFLRLIS LFDI NSRN   A EE   LG .G . PSKL SSQK.HI    C          R   Y L.S G  A  DCIG         K    F    CYG

Thap9-Perissodactyla  c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  QEL  M  R I    A   N   LKMN AAQLFSESVA ALE L   L LP FQ    TIHFVRLVN LFDI NSRN   A EE   SN .E . PGKL NLK .HV    C          S   C L.S G  R  NCIG         N    F    CYG

Thap9-Pholidota       c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  QEL  M  R I    A   N   LKMN AAQLFSESVA ALE L   L LP FQ    TIHFLRLIN LFDV NSRN   A EE   AN .E . PRKL NLK .HV    F          S   C L.S G  P  NCIG         N    F    CYG

Thap9-Rodentia        c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  QEL  M    I    A   N   LKMN AAQLFSESVA ALE L   V LP FQ    TIHFLRLIN LFDV NSRN   A GE   SY .KG. PRKH NLK .HV    C          S   Y L.S G  P  NCIG         N    F    CYG

Thap9-Sarcopterygii   c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L       A  K L            V AS AA I SDSAA  L  L   L    FS    TA FL  IS L DV  SRS   V NMKSGIF GT S QDTHFL....SE E  L  E L     KT LR H.D RYEN  ESDA  F  QT  K L  FC   PRI

Thap9-Scandentia      c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  QEL  M  R I    A   N   LRLN A QLFSESVA ALE L   L LP FQ    TVHFLRLIN LFDI NSRN   A KE   SN .E . PSKL DLK .HV    C S        S   C L.S D  P  NCIG         N    F    CYG

Thap9-Squamata        c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  TEL  A         I       V LN   QVFSE  V ALD A   L LP FQ    T  FI LLS VFDI NS S   A QE   LQ A...CYAGG KLQD.QQ W  GTT     GT Q   F A.R G  Q  GHEA TQ  G   N    C  W AFG

Thap9-Testudines      c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L   E   I  R L        S   LRVN AAQLFSESVA  LE L   L LP FQ    TIKFVRLMS LFDI   RN   T QEK FLH SD . SGEHRNSE .CH    Y          GT  C Q.Q G  S  NCSG         S    FHG  CYG

Thap9-Xenarthra       c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    B  KdG  B  B B    B   B   KddG KddddddddG KdG B   B KG KG    KdddddddG KddG KddG    L  QEL     R I        N   LKMN AAQLFSESVA ALE L   L LP FQ    TIHFLRLIN LFDV NSRN   A KE   SST.E . SSKFPKLK .HV    C          S   C L.S G  P  NCIG         N    F    YYG

Thap9-Primates        c  ccc  c  c c    c   c   cccc cccccccccc ccc c   c cc cc    ccccccccc cccc cccc    C  JIH  C  C C    C   C   JIIH JIIIIIIIIH JIH C   C JH JH    JIIIIIIIH JIIH JIIH    L  QEL  M  R I    A   N   LKVN A QLFSESVA ALE L   L LP FQ    TIHFLRLIN LFDI NSRN   A EE   SN .E . PSTL NLK .HV    S T        S   Y L.S D  P  NCIG         N    F    CYG
iiiiii          iiii lll        iiii  iiiiiiiiiii i   lll   iiiiiiiiiiiiiiii                                                                                            Thap9-Primates       

β9 β10 β11 α14 β12 

α15 β13 β14 α16 β15 β16 α17 

α18 η5 α19 α20 η6 α21 

Zhengyao
直线

Zhengyao
直线

Zhengyao
直线

Zhengyao
直线

Zhengyao
GBD

Zhengyao
GBD

Zhengyao
RNase H

Zhengyao
RNase H

Zhengyao
D



  lll  jkllliiiiiiiiiiiiiiii              lll         iiiiiiiiiiiiiiiiiiiiii       j                                                                                    Che-2506             

k llll  iiiiiiiiiiiii           iiiiiiiiiiii                                                                                                                            Che-2506             

                           iii  iii             iii     iiiiiiiiiiiiiii      iiiiii                                                                                     Che-2506             

η8 β16 η9 α23 η10 α24 β17 

η11 α25 α26 

α27 α28 α29 α30 α31 

   550       560       570            580            590       600       610             X         X         X              X              X         X         X        
Che-2506             c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cA A A DF   A   DF DF DF A  DEEF    A    A A    A     A DEEEEEEEF DF  A    A     A  DK G K PL   N         EA    LNL     D      L    R         VGFIVSA SA  L    L     G  Y . L A  SNS REEWLPFFN  IIYL   L.... CH.GMP HSSS .....GTAA       T  SG TQEL DH..Y FK 

Che-310              c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PL   N       L D     LSL     D      L    R         IGFIVTA S   L    L        Y . T A  SNE RDTWETT Q SVAYL   H.... AA.GKP HQTP .....GQAV       T TLG AREL DR..GALQ 

Che-5060             c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  K  G K PL   N    T     A    LTL     D    T L    R         IGFIV M SA  L    M        YV. F A  ANY KPVW SFFKK FDYL   H.... RT.K P YLST .....GTAV     A T  SG AEEL HS..GRFQ 

Bus-52               c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  K  G    I       L  V  E  N   N           Q L    R        F   I T   M  V    L     G  Y.. IF.. ANPDCYV KS SD RF FLE FIL..WLEA.W N KLKP CGCLSEET FAL H TKC IS SKHL SN... TQ 

Bus-559              c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  K  G R  L   N    T M  E  T     T         Q L    R        F     T   M  I    L     G  Y.. K .. RNV TYPF S FD RL FLERF N..WLKA.W N KQKP CGYLSEET FALTH TTC KS IEFL SN... AE 

Bus-5470             c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  K  G R  L   N    T L  E  T     T         Q L    R        F   I T   M  V    L     G  Y.. K .. RNI SYPF S SD RL FLEHF N..WLKA.W N KQKP CGCLSEET FAL H TTC KS IEYL SN... AE 

Thap9-Actinopterygii c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PI   T   AT VL E  S    L     D      V    K     K P  GFIA   SV  I    V        Y . H A  KPT KHR  V  E TE LLRG RIKGK NT.LVH YSTQ ..... T IY    CGR  MG YEDL EQPAASCR 

Thap9-Afrotheria     c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK   K PL   T   IN VL EA T  VTLS    D    N I    R     K GFLGFLLNA SL  L    V     P  Y .EL G  LPE YSK  H  I  K IF    .... TN.N Q IKGK ..... L         E  KW YQSY FTKVM FP 

Thap9-Agnatha        c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PV   N   V   A DV     TL     D      L    R     K GFIGFLV   SV  L               E W K  SFE LGE REF A  QDYIR  K.... SERGDR VLSR ..... T       CCR  VA YDHAFSK..HKLRC

Thap9-Anura          c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  K  G K PI   N      IL E     LTLT         N L    R         VG LVTI SL  L    I         Q. D G  NQN LEQKLQ  Q TREYL    ....TCD.N F FQTS .....TWCT  L    A  SE LPRL MTH....DC

Thap9-Aves           c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  K    K PL   N   IS L  EA S  VNLT    D      I    R     K GFL  LLNA SL  L          P   .... E  LAG YTK  N FD  R CF    .... SV.GRY IKSK ..... L   SL    E  KW SSNHTCLKGT SQH

Thap9-Carnivora      c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PL   T   IN VL EA T  VTLS    D    N I    R     K GFLGFLLNA SL  L    I     P  Y . L G  LPE YSK  H  I  K IF    .... AS.S Q IKGK ..... L         E  KW YQNY FPKVM FP 

Thap9-Cetartiodactyla c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G R PL   T   IN VL EA T  VTL     D    N I    R     K GFLGFLLNA SL  L    V     P  Y . F G  LPE FNK  H  I  K IF   A.... TS.N Q IKGK ..... L         E  KW YQNY SPKIM FP 

Thap9-Chiroptera     c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PL   T   IN VL EA T  VTLS    D    N I    R     K GFLGFLLNA SL  L    V     P  Y . F G  MLA FNK  Q  T  K IF    .... TS.N Q IKGK ..... L         E  KW YQNY FPKVR FP 

Thap9-Crocodilia     c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PL   N   IN LL EA S  VTLT    D      V    R     K GFLGFLLNA SL  L    I        Y . L G  SPK YAK  C  T  K IF    .... AT.GRC LKSK ..... L         E  KW YVNY LPESTAFC 

Thap9-Dermoptera     c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PL   T   IN ML EA T  LTLS    D    N I    R     K GFLGFLLNA SL  L    V     P  Y . L G  LPE YGK  H  I  K IF    .... TS.N Q IKGK ..... L         E  KW YQNY FPKVM FS 

Thap9-Insectivora    c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G R PL   T   IN VL EA T  VTLS    D    N I    R     K GFLGFLLNA SL  L    V     P  Y . L G  LPE YSK  H  I  K VF    .... TS.N Q IKGK ..... L         E  KW YHNY FPKVM FP 

Thap9-Lagomorpha     c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PL   T   IN VL EA T  VT S    D    N I          K GFLGFLLNA SL  L    V     P  Y . L G  LPE FSK  R  M  K VF  F .... TS.N Q IKGKQ..... L         E  TW YHNY FPKVM FP 

Thap9-Perissodactyla c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PL   T   IN VL EA T  VTLS    D    N I    R     K GFLGFLLNA SL  L    V     P  Y . L G  WPE YSK  H  I  K IF    .... TS.N Q IKGK ..... L         E  QW YQNY FPKVM FP 

Thap9-Pholidota      c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PL   T   IN VL EA T  VTLS    D    N I    R     K GFLGFLLNA SL  L    V     P  Y . L G  LPE FSK  R  I  K IF    .... TS.N Q IKGK ..... L         E  KW YQNY FPKVL FP 

Thap9-Rodentia       c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PL   T   IN VL EA T  LTLS    D    N I    R     K GFLGFLLNA SL  L    V     P  Y . L G  LPE FSK  H  I  K IF    .... TS.N Q LKGK ..... L         E  KW YQNY FPKVM FP 

Thap9-Sarcopterygii  c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K  V   N   I   L EV    LSLT         T L    R     K   I FLISI S   M    L        Y . Y GA DNS LQH LGF S  KAYL    ....TVE.G M YDYP ..... TCI C     Q FCE LPRL THQ....K 

Thap9-Scandentia     c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PL   T   IN VL EA T  VTLS    D    N I    R     K GFLGFLLNA SL  L    V     P  Y . L G  LPE YSK  H  I  K IF    .... IS.N Q IKGK ..... L         E  KW YQNY FPKVM FP 

Thap9-Squamata       c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PL   S   LS L  E  N    L            L    H     R GFLGFLVNL SL  L    L     P  Y . S A  SSA VDI  N CN YE LLRK R....TAS.GEF ELSK ..... W         R  QW VQAH LVEES MT 

Thap9-Testudines     c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  K  G K PV   N   IN LL EA N  I LT    D           H     K GFLGFLLNA SL  L    V     P   T. L G  SSE YAK  H  T  K VF A  .... TL.GRHFLKGK ..... L         E  KW YTNY FPKSM FRC

Thap9-Xenarthra      c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cB B B KG   B   KG KG KG B  KddG    B    B B    B     B KdddddddG KG  B    B     B  KK G K PL   T   IN VL EA T  VTLS    D    N I    R     K GFLGFLLNA SL  L    V     P  Y . L G  LPE YNK  H  I  K IF    .... TS.N Q IKGK ..... L         E  KW YQNY FPKVM FP 

Thap9-Primates       c c c cc   c   cc cc cc c  cccc    c    c c    c     c ccccccccc cc  c    c     c  cC C C JH   C   JH JH JH C  JIIH    C    C C    C     C JIIIIIIIH JH  C    C     C  JK G K PL   T   IN VL EA T  VTLS    D    N I          K GFLGFLLNA SL  L    V     P  Y . L G  LPE YSK  H  I  K IF    .... TS.N Q IKGKQ..... L         E  KW YQNY FPKVM FP 
  lll    iiiiiiiiiiiiiiiiiiii             lll         iiiiiiiiiiiiiiiiiiii                                                                                              Thap9-Primates       

 620       630       640          650       660       670        680             690   X         X         X            X         X         X          X               X
Che-2506             cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   EEEEEEEEEEEF A  DEEEF      A DEF   A  DEF A  A           A        DEEF       A  A   VL YKF QDHLE F   IRQ       N NPT   F    K L  K           I        DLSI       V        P   C     M FGK   RGGW... N   ADH RQSI A LL NEVRAPSHGNS QLDNA.ET    ......D QTTRRP

Che-310              cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYKFSQDHIE Y   V QI        N S                         L         L         A                  T FSK S  STYFYDKH D GENLIHFHPSFMIQNDVKASEYANC QLDGTEELQ DC...FLLK PAKPQN

Che-5060             cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LL YKFSQDHLE F   VRQ       N NPT   F    R L  K           I        DISV          L     P         M FGK   RGGW... N   AEQ RNSV T LL NEVSAPSQGNS QQEDAPES    ......SFST RQP

Bus-52               cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   VLT KFQTD LE      RQM      T   T        R L  K                       M                 G     C  SRFGSY   PGS... FHV AQDILESE K RV SVLI...............LHSD ..............

Bus-559              cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   VLT KFQTD LE    L RQM      N   T        R L  K                    D                    G     A  SRFG Y   SGS... YHV VQEILESE K RV SILS...............L SKY..............

Bus-5470             cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   VLT KFQTD LE    L RQM      N   S        R L  K                    D                    G     A  SRFG Y   SGS... YHV VQEIMESE K RV SILS...............L SKC..............

Thap9-Actinopterygii cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYK SQDHLE F  AVR        N NPN   F  AYK L  R           L        D T           I        L      L FS   ARGGY... N   VRQ RG   R LV HQVKRGT.GNC LRDNTTIL S T......ASVN ARR

Thap9-Afrotheria     cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYKFSQDHLE F  VLKQV      S SPT   F  AYH L  R           V        DISI       L  V               L LR     LVT... S   CMA QK   H ET YRF.....QDE FQNEVSIL    ARRTDLA WT QHQ

Thap9-Agnatha        cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   L TYR S DHL  F  AVRS          PT   F  AYK A              A         ASA          A    C   V W   GM FD    QSGGG.GDKD  ARQ AS   R LAAHGGT.GE.GAS GTGAAAPDS   LRASSCGGLR VQL

Thap9-Anura          cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   I TYRF T HL  F   VR           PS          V                                     I    T    G H  KE ISS  RTGGA...DTR  ALDVTRTVGN LSQCGFLYVN.................VKNDRCASTW GHG

Thap9-Aves           cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   L T  FS D LE F  AL QA      S SPT   F  AYH L                       DVSL       L  I    H HA  L P  Q LR  Q  CGS... G   CAV QA   K LASCSLAPGS.PPSS..GNASPW    SQRRPLT GS RAQ

Thap9-Carnivora      cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYKFSQDHLE F  MLRQV        NPT   F  AYH L  R           A        DISI       L  V               L LK     LVT...GS   CMA QK   N ET YRS.....QDE FLSEVSIL    ARRTDLA WT QRQ

Thap9-Cetartiodactyla cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYKFSQDHLE F  LLRQV        N T   F  AYH V  R           V        DISI       L  V               L LK     SVT...VS L CMA QK   N ET YRL.....QDE FLSEVSIL    ARRTDLA WT QRQ

Thap9-Chiroptera     cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYKFSQDHLE F  MLR I      S NPT   F  AYH L  R           V        DISI       L  V               L LK   K LAT... S   CMA KK   N ET YRL.....QDE FLSDLSIL    ARRTDLN WT QRQ

Thap9-Crocodilia     cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLT  FS DHLE F   LKQA      S NPT   F  AY  L                       DASL       L         HA  L    Q LGT    CAG... N   CTM QA  CQ LTSDSLMRGS.QENNLVGDTSTL    LRRKNLT HKTFSQ

Thap9-Dermoptera     cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYKFSQDHLE F  MLR V      S SPT   F  AYH L  R           V        DISI       L  V               L LR   R LGT... S   CMA QK   N ET YRF.....QDQ FLSEVSIF    ARRKDLA WT QRQ

Thap9-Insectivora    cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYK SQDHLE F  M   V      S NPT   F  AYH    R           A        DISI       L  V        L      L LK ... LVT... S   CMA QK   NSET YRL.....QDE FLHEVSIL    ARRTDLA WT QSQ

Thap9-Lagomorpha     cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYKFSQDHLE F  MLRQV      S SPT   F  AYH V  R           V        DISI       L  V               L LK     LVN... A   CLA QK   N ES YRF.....QDE FLSEVSTF    ARRKDLT RT QRQ

Thap9-Perissodactyla cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYKFSQDHLE F  MLR L      S  PT   F  AYH L  R           V        DISL       L  I               L LK   K LVT... SH  CMA QK   N ET YRP.....QDE FLREVSIL    AQRTDLA WT QHQ

Thap9-Pholidota      cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYKFSQDHLE F  LLRQV      S NPT   F  AYH L  R                    DISI       L  V               L LR     LVN... S   CLA QK   N ET YKL.....QDETFLSEVSIL    ARRKDLA RT QRQ

Thap9-Rodentia       cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYKFSQDHLE F  MLRQV      S S T   F  AYH L  R           V        DISV       L  V               L LK     LVP... S F CMA QK   N ET YRF.....QDE FLSEVSIF    ARRKDLA WT QRQ

Thap9-Sarcopterygii  cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   VLTYKFSQD V  F   VH            T      A R    R                               A               F KN FND  APGEL...GYEL ASQVKH M KWLI CGIN....................IDQDNET KNSMEF

Thap9-Scandentia     cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYKFSQDHLE F  MLRQV      S SPT   F  AYH L  R           V        DISV       L  I               L LK     LVT... S   CIA QK   N ET YRF.....QDE YLSEVSIF    ARRKDLV GA QCQ

Thap9-Squamata       cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LL   WS D LE    AIR            T   F  AYK V  K           L        DISL       L        PCW  L A  WCRG   KECGT...KNIA AGN KD   L LN A.......VSG GLDTPNLL    CRRASLQ QASWP.

Thap9-Testudines     cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTY FS DHLE F   LRQA      S NPT   F  AY  L  K           A        DVSI       L  I       T  L    L LST    CAC... D   CRM QT  CK LT YKMIPGL.LQN VLGDMNTL    VRRTDLS HT HSQ

Thap9-Xenarthra      cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   dddddddddddG B  KdddG      B KdG   B  KdG B  B           B        KddG       B  B   LLTYKFSQDHLE F  MLRQV      S SPT   F  AYH L  R           A        DISI       L  I               L LK     LVS... S   CMA QK   N ET YRF.....QDK FLSEVSIL    ARRTDLA WT QHE

Thap9-Primates       cccccccccccc c  ccccc      c ccc   c  ccc c  c           c        cccc       c  c   IIIIIIIIIIIH C  JIIIH      C JIH   C  JIH C  C           C        JIIH       C  C   LLTYKFS DHLE F  MLRQV      S SPT   F  AY  L  R           V        DISI       L  V          H    L LK     LVT... S   CMA QK  YN ET YKF.....QDE FLSKVSIF    ARRKDLA WT QRQ
  llll  iiiiiiiiiiiiii          iiiiiiiiiiiiiiii                iiiiiiiiiiiiiiiiiiii                                                                                    Thap9-Primates       

                     700               710              720       730       740                            X                 X                X         X         X     
Che-2506                                                                                         c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             A          A  DEEEF           A   DEEEF DF   DEF  A  DF                                                                            C  C                                 E          L     D            L   AGFV  RL   V       ALSSSFC..............PEFDY...AA ..LLE...TG K..FS SDWR.....TSC TYT    CR  KKT K GQ RL  

Che-310                                                                                          c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D              L D            L   AGFV  RL   I       ALLPDF...............SQDDMFAAAV ..RLE...STFT.. P NEWR.....YSC TYT    CA  IPK K SD RA  

Che-5060                                                                                         c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 E          L     D            L   AGFV   L   I       ALVMDF...............HEMDM...AA ..RLE...QS K..FD KDWT.....TSC YYT    CRQ LKK K KE SI  

Bus-52                                                                                           c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                               I  DV           L   AGY V  L   LQ        LG.........NVPIKCLFDEMSS...VAN..PVTCDLSVFDD QS  ELNVSMNEQQA IYI   C HS ..K   VI KEKT

Bus-559                                                                                          c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                               ILLDL           L    GY V  L   L         LR.........KLSIRHLFMKFVQ...PST..P.DIDFTKFEN     GVKVTSDEIQI TYIG  C HI ..K D KE ESNF

Bus-5470                                                                                         c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                               ILIDL           L    GY V  L   LN        LG.........KLSIRQLFMKFVQ...PST..S.DIDITKFEN     DVQVTSDEIQI TYIG  C YA ..K   AE ESFF

Thap9-Actinopterygii                                                                             c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D              V  L           I    GYIV KM   VT      ALVD.........VEPVEVLVPEEDS...LS ..LPD......... DN SEY....KEAA SYIT    K  KEK   MP LQ  

Thap9-Afrotheria                                                                                 c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D          L  ALLDL           L   AGYIA KL   LT      ALYG.........GSVINALFQKEDI...SQ ..WSS...CS SE     SDH.....RRN TYC     N  SAL   ED IA  

Thap9-Agnatha                                                                                    c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                            L   A D            V   A FV  RL   LT      ALINTSAERAR.AVGQDSLGFDPSPP...RSP..SANCGFSR PVP D PEWS.....DRA ACV R  TR  RAA   ER AG  

Thap9-Anura                                                                                      c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 E              LLDV                GWVV  A   LS      ALLT.........SFQQLIPSPFEET...NI ..LSC...HVYQSR    TLH......NSEMYMT    RE FKQ   NK RW  

Thap9-Aves                                                                                       c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                            L  AL DL           L   AGWVA  L   LQ       LYH.........PAPGRPLAPEYPY...SAGLLLPS...SA SN  T  SLY.....AQS TCT     EQ ALD   EP LAS 

Thap9-Carnivora                                                                                  c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D          L  ALLDL           L   A YVA KL   LT      ALYG.........VSGIKTLFHKEDI...CR ..WSN...CS SE     SDH.....RQK ICC S   N  SAL   EE IS  

Thap9-Cetartiodactyla                                                                             c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D          L  ALLDL           L   A YIA KL   LT      ALYG.........VSIVKTLFDKEDI...CC ..WSD...CL SE     SDH.....RRN TCC S   D  STL   ED IS  

Thap9-Chiroptera                                                                                 c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D          L  ALLDL           L   AGYIA  L   LT      ALYG.........VNTIKTLLHNKDI...CQ ..WSN...CL SE     SDY.....RRN TFC     DT STL   ED IS  

Thap9-Crocodilia                                                                                 c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                            L  VLIDL           I   AGFVA KL            LLN.........LGGTESTSMDYMY...SAGLVSLY...SP SN     SLY.....EES TGT     E  AALKK EA FAS 

Thap9-Dermoptera                                                                                 c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D          L  ALLDL           L   AGYIA KL   LT      ALYG.........VSVIKTLFYKEDI...CQ ..WSN...CS SE     SDH.....RRN TCC     N  SAL   ED IT  

Thap9-Insectivora                                                                                c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D          L  ALLDL           L   A YIA RL   V       ALYG.........INVLKTLFHKEDI...CL ..WSN...GL SE     SDH.....KRN TRC A   D  STL H ED IS  

Thap9-Lagomorpha                                                                                 c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D          L  ALLDL           L   AGYIA KL   LT      ALYG.........IRAVRTLFPKEDV...YQ ..WSS...CS SA     SDH.....RRN ISW     N  SAL   ED VS  

Thap9-Perissodactyla                                                                             c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D          L  ALVDL           L   AGYVA KL   LT      ALYG.........VSVTKTPFHKEDI...CQ ..WSD...CS SE     SEH.....RRN TCC     N  SAL   ED IS  

Thap9-Pholidota                                                                                  c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D          L  ALLDL           L   AGYIA KL   LT      ALYD.........VTIIKTLFHKEDF...CQ ..WSN...CS SE     SDH.....MQN TCC     N  SAL   ED IS  

Thap9-Rodentia                                                                                   c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D          L  ALLDL           L   AGYIA RL   LT      ALYG.........VRVMKSLFHKEDI...CQ ..WSN...CS SE     SDQ.....KRS TCY     T  SAI   ED IS  

Thap9-Sarcopterygii                                                                              c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 E          L    L             L   AGWVV KA   V       ALLTLYEERSLPIIFQQHLPSPFEDN...SI ..LPD...HN ISET NFLLN......NP VYF     R  MTE A DE RC  

Thap9-Scandentia                                                                                 c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D          L  ALLD                A YVA KL   LT      ALYG.........VSSMRTRFLKEDI...CQ ..RSN...CS GE    PSDH.....RRHSIPC S   N  SAL   ED IT  

Thap9-Squamata                                                                                   c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                            V  A L A           V      IL KL   LS      ALLG.........QGQIWQLQWGSGF...PQK..MNN...VS DP F . ELK.....EDT TYISCA  G  LPL   AK RA  

Thap9-Testudines                                                                                 c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                            L   L DL           M   AG VA KL   I        LYR.........RGYVESPSTDYLF...CMGHILFN...SA GYS T  SLY.....AEG TYA  C  E  AAV R EA VTS 

Thap9-Xenarthra                                                                                  c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             B          B  KdddG           B   KdddG KG   KdG  B  KG                                                                            C  C                                 D          L  ALLDL           L   AGYIA KL   LT      ALYG.........GSIIKALFHKEVI...CQ ..WSN...CS SE     SDH.....RRN TYY     T  TAL   EE IT  

Thap9-Primates                                                                                   c  c                                 c          c  ccccc           c   ccccc cc   cc      cc                             C          C  JIIIH           C   JIIIH JH   JIH  C  JH                                                                            C  C                                 D          L  ALLDL           L   AGYVA KL   LT      ALYG.........VSVTKTVFHEEGI...CQ ..WSH...CS SE     SDH.....RRN ICY     N  SAL   ED IT  
i                               lll              ii     iiiiiiiiiiiiiiii     iiiii                                                                                      Thap9-Primates       

η7 α22 η8 α23 

η9 α24 α25 

η10 α27 α28 α29 

Zhengyao
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Zhengyao
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E



                               iiiii           iiiiiiiiiiiiiiiii                                                                                                        Che-2506             

       iiiiiiiiiiiiil lliiii lll                    iiiiiiiiiiiiiiiiiiiii                                                                                               Che-2506             

 iiiiiii        iiiiii                                                                                                                                                  Che-2506             

α32 α33 

α34 η12 α35 η13 α36 

α37 α38 

  750                         760         770       780       790                       X                           X           X         X         X                   
Che-2506                c                        c   c cc c cc    cc  c  cc   c ccc                         A                        A   A DF A DF    DF  A  DF   A DEF                         D                        S      K R GL     S  V  IL   E A R                      QTV S...........P.....GKGQCL ..FFDR N G  T..AA QG IE  KST R F LVMPSPEMMTC...........

Che-310                 c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         E                        S   L  R   GL    PS  V  LL   E A R                      TCA T.................PEDIRF ..F RR DQG  V..C  DG VQ  LAT K F VVMPSPDVMQTLATQEIHMSCR

Che-5060                c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                                                      L  K   GL     S  I  VL   E A R                      QDVGD.................GNGSCYL..F KR NNG  V..TA RG IE  KLA K F ILMPSPQLMQT...........

Bus-52                  c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        T   L M  R GL    PS  V  II     I R                      LSL NLLIEGGDYDNLPLSQTTETQDKC ..Y D VS G  K..K  IL LN  IHSYC F KLISKKYETHF...........

Bus-559                 c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                            I M  R GL    PS  V  IL     I R                      
Bus-5470             

SAR SLLIETEDEQNLPLPANMNAKDITA..F D IN G  K..K  SL IN  IHSFC F KIISEEYELCF...........

   c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         E                            I M  R GL    PS  V  VL     I R                      SAT SLLIETGDEQNLPLPAGMNANDIME..F N IN G  K..K  SL IN  IHSFC F KIISEEYEMYF...........

Thap9-Actinopterygii    c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                                                      L LK R GL    PS  I  V    E                          TSENL.....................VHP..F A  D G  Q..K  PD TV CQAT KCFQQLLKANGGRPR...........

Thap9-Afrotheria        c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L VK R GL    PS  L  VI   E VLR                      YAS A.................KAFKIG ..L C  K D  H..F  ES CR  DIC R   THSRIAVYEIV...........

Thap9-Agnatha           c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                                                         R R       PS  V  I    E L R                      CGAAQ.............................R C PLPP..P  DD VR CRLS R F EDRRLSNVAPA...........

Thap9-Anura             c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                                                        L    GL    PS  A   V     LL                       VSSRP.................PQDFTSA..YHL QVNG  AHFV  DG VRT QTAGK  YHVLKCGRSELR...........

Thap9-Aves              c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L IK   GV    PS  V  I    E VL                       FEA E.................SRLRCR ..V Y  KLG  S..L  AS HH TSIS Q  NQYGKVGSANNN...........

Thap9-Carnivora         c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L VK K GL    PS  L  VI   E VVR                      YAS L.................KVAKIG ..L C  K N  H..F  QS CQ  NIC R   THSRMTVYELL...........

Thap9-Cetartiodactyla    c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L VK   GV    PS  L  VV   E VVR                      YTS L.................KTSKIG ..L C  KEN  H..F  ES CR  NIC R   THSRMAVYELL...........

Thap9-Chiroptera        c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L VK K GL    PS  L  VV   E VVR                      YAS L.................KASKIG ..L C  K N  H..I  ES CR  NIC Q   IHSRMAVYEQL...........

Thap9-Crocodilia        c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L IK   GL    PS  M  IV   E VLR                      FEL H.................EILNCG ..L C  KMG  S..L  ES RQ  STA Q   THVRMVESSLN...........

Thap9-Dermoptera        c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L VK K GL    PS  L  VI   E VVR                      YAS L.................KAYKIG ..L C  K N  H..L  ES CR  TIC R   THSRMAVVERI...........

Thap9-Insectivora       c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   I VK K GL    PS  L  VI   E VMR                      YAS L.................KASKIG ..L C  K N  H..F  KS CQ  NIC R   THSKMADFELL...........

Thap9-Lagomorpha        c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L VK K G     PS  L  VI   E VVR                      YTS L.................KASKVG ..L C  R S SY..L  QS CR  NTC Q   SHSNTTVCELG...........

Thap9-Perissodactyla    c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L IK K GL    PS  L  VI   E VVR                      YAS L.................RASKIG ..L C  K N  H..F  ES CR  NIC R   THSRMSVCELL...........

Thap9-Pholidota         c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L VK K GL    PS  L  VI   E VLR                      YAS L.................RASKIG ..L C  K N  H..F  ES CR  NIC R   THSRVAVYELL...........

Thap9-Rodentia          c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L VK K GL    PS  L  II   E VLR                      YAS L.................KASKIG ..L C  K N  H..F  ES CQ  NIC Q   THSRMVVFELV...........

Thap9-Sarcopterygii     c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                                                      L LK    L    PS     II   E  LR                      VSDTL.................QVNFLDAHHL Q  ENGR V..I  SGTVR  LSS RK  HMMNASSKQYS...........

Thap9-Scandentia        c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L VK K GL    PS  L  VI   E VVK                      YSS L.................KPSKIG ..L C  K N  H..F  ES CR  NTC Q   THSGMAIFELV...........

Thap9-Squamata          c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                                                      M V  K G     P   V  VI     IV                       LRPCG.................GVPTDSA..L F ES G KY..L AKS QR  CRAKQ  GLSSLFLKNSWR...........

Thap9-Testudines        c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L IK   G     PS  V  IV   E VLK                      FVS N.................IILKSG ..L C  KSG WS..L  ES RR  TIS Q   MHARVKDCNPN...........

Thap9-Xenarthra         c                        c   c cc c cc    cc  c  cc   c ccc                         B                        B   B KG B KG    KG  B  KG   B KdG                         D                        S   L VK K GL    PS  L  II   E VVR                      YAS L.................KAFKIG ..L C  K N  H..F  ES CR  NIC R   THSRMGIHELV...........

Thap9-Primates          c                        c   c cc c cc    cc  c  cc   c ccc                         C                        C   C JH C JH    JH  C  JH   C JIH                         D                        S   L VK K GL    PS  L  VI   E VVR                      YAS L.................KASKIG ..L F  K N  H..F  ES CR  NIC R   THSRMAIFELV...........
                                  jjk  jjk     iiiiiiiiiiiiiiiiiii                                                                                                      Thap9-Primates       

800       810        820       830        840            850       860                X         X          X         X          X              X         X              
Che-2506                      c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            A DF  DF DF       DF  A DEEEF  DF A       DF A DEF DF  DF DF   A       A            L IQ  VV  L       LF  L DH  E  EI          H L LIR VV  Y  MK   A           .LPHERFID K  QL  NT K.DKLDD  PT R  FI .H  GNE.....EP A Q   L  AY TK  LYK ...........

Che-310                       c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            V IQ  VL  V       LF  L DH YD  EM V        H   LIK VA  YL MR   A           PLPHKKFID Q  NL  TY K.EKYFD  PS R  F  .H  I E.....ED ITS   S  SY  R  LFK ...........

Che-5060                      c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L MQ  VL EM       LF  L DH     EI          H   LLK II  YL MK   A           .LPHEKNID K  ML  R  TIEKIMN  PD S  FARSH  GNE.....EP HTQ   L  TY  T  LNK ...........

Bus-52                        c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B               Q  VI  L       IF      L    EI         N  I ML   A   L      L           .Q......KCQN HS  TS F.....K  ISNSGL G..N  CQSCNCDFF IV K  NTF NIC NNYTKV ED...SKFSAS

Bus-559                       c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B               Q  IL  L        Y    D L    D  I          L II       L      L       L   .Q......KSTN HG  VN I.....AT IKNC S RI.D TC SCNSIQFDNI K  NSFSNTC KNYTKM GD...KK NDI

Bus-5470                      c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B               Q  IL  L       AY    D L    D  I          L II       L      L       L   .Q......KSVN HA  VN I.....T  IKNC F ST.D TC SCSENEFDNI K  NSFSNTC KNYTKK GD...KK NDI

Thap9-Actinopterygii          c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            A I   VL D        LF  L  HMFD   M V       NH   LVK AA  Y  VR   I           ..PGRG.TT A VTQ  S C...SEKN  PQ HS    ... C E.....S  VHV   M  AW CK  LNH ...........

Thap9-Afrotheria              c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L LQ  IL EL       LF  L EHLFD  EV A       NH V LLK II  FL IR   I       L   ..PKMR..D Y  QK  C  S..GHIY  VD D     .G  F ......I  F K   D  IC  S  AKA PQ...HP KHH

Thap9-Agnatha                 c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B              L   VL           F     HMFE  E          NH V LV  VA  YL VR               ..PRRG..LRA AAA  DSY...RGRDF AAHSS    .Q PP.......G  L L  QA  WS  A  FRQ............

Thap9-Anura                   c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L L   VL  L       IF  L EHI    EL I       NH   LLR I   Y  LR   I           ......ISA V EHH  ST ...GPTD  .D Q   PQ.T  G ......D  HFQ   L TSL YA  EPY ...........

Thap9-Aves                    c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L L   V  EL       LF  L  HLFE  EL I       NH   LVK I   YL VR           L   ..TKLW..H C EQK FQ  L..GESP  PT TK    .G  S ......N  YTV   E TRC  N  THPTQH...LN KYP

Thap9-Carnivora               c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L LQ  IL EL       LF  L EHLFD  EV A       NH V LLK II  FL IR   A       L   ..PKQR..E Y  QK  C  S..GHIY  VD D     .G  C ......I  F K   D  IC  K  GKD AQ...YP KHH

Thap9-Cetartiodactyla          c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B              LQ  IL EL       LF  L EHLFD  EV A       NH V LLK II  FL MR   L       L   .PPQQR..EFY  QK  H  S..GHIY  VD N     .G  C ......I  F K   D  IC  K  AND AQ...PP KHN

Thap9-Chiroptera              c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L LQ  IL EL       LF  L EHLFD  EV A       NH V LLK II  FL LR           I   ..PKQR..E Y  QK  C  S..GHSY  VD D     .G  C ......I  F K   D  IC  K  AKDKAH...FP KHQ

Thap9-Crocodilia              c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L L   IL EL        F  L DHLWD  EL V       NH   LLR IV  YL IK   A       L   ..PKQR..D Y EQK  H  S..GHTPF PS T     .G  H ......V  YTV   E  QC  H  AEL KT...WG EYC

Thap9-Dermoptera              c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L LQ  IL EL       LF  L EHLFD  EV A       NH V LLK II  FL  R   V       L   ..PHQR..E Y  QK  H  S..GHIC  VD D     .G  F ......I  F K   D  IC  NN AKD VQ...YS K.H

Thap9-Insectivora             c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L LQ  IL EL       LF  L EHLFD  EV A       NH V LLK II  FL MK   V       L   ..PKRE..E Y  QK  C  S..GHMY  VD D     .G  C ......I  Y K   D  IC  Q  AKG SQ...YP RQY

Thap9-Lagomorpha              c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B              LQ  IL EL       LF  L EHLFE  E  A       NH V LLK II  FL IR           L   ..PKQR..ESY  QK  H  L..GHLS  VD D     .G PC ......I  F K   D  IC  N  AKDEAR...VP KHH

Thap9-Perissodactyla          c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L LQ  I  EL       LF  L EHLFD  EV A       NH I LLK II  FL IR   V       L   ..PKQK..E Y  QK FC  S..GHIY  VD D     .G  C ......I  F K   D  VC  K  AKD AQ...YP KHH

Thap9-Pholidota               c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L LQ  IL EL       LF  L EHIFD  EV A       NH V LLK II  FL IR   V       L   ..PKQR..E Y  QK  H  C..GHIY  ID D     .G  Y ......I  F K   D  IC  E  AKD AQ...YL KHH

Thap9-Rodentia                c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L LQ  IL EL       LF  L EHLFD  EV A       NH V LLK II  FL IR   V       L   ..PKHR..E Y  EK  H  S..GHTY  VD N     .G  C ......I  F K   D  MC  S  AKD AQ...YS RHH

Thap9-Sarcopterygii           c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L L   VL DI       V   L  HM       I       NH   ILR LV  F  IR               ......VNL R EHE  L  ...GSCD L.G SK  AQ.SQCG ......D  HFY   L  SV YR  QQHF...........

Thap9-Scandentia              c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L LQ  IL EL       LF  L  HLFD  EV A       NH V MLK II  FL  R   I       L   ..PKQR..E Y  QK  H  A..GNTD  VD DG    .G  C ......V  F K   D  IC  TR AKD TR...YP KHH

Thap9-Squamata                c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L     IL EV       LF  L DHVFE     V       NH V LL  LV  FL L    V       V   ......HGH AQELA  A  S..EEPD  PS V     .SNTL ......S  Y T  QA  RT  E WFKL QGPQCMP AQ.

Thap9-Testudines              c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            A L   IL EL       LF  L  HLFD  EL V       NH   LLR IV  YL VR   A       L   ..LEQQ..D Y KQK  C  S..EQCH  SE NN    .G  G ......T  YTM   N  QY  N  AEH KK...WA EYC

Thap9-Xenarthra               c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            B KG  KG KG       KG  B KdddG  KG B       KG B KdG KG  KG KG   B       B            L LQ  IL EL       LF  L EHLFD  EV V       NH V LLK II  FL IR   V       L   ..PKQM..D Y  QK  Y  S..GHIY  VD D     .G  C ......I  F K   D  IC  N  AKD AQ...NP KHH

Thap9-Primates                c cc  cc cc       cc  c ccccc  cc c       cc c ccc cc  cc cc   c       c            C JH  JH JH       JH  C JIIIH  JH C       JH C JIH JH  JH JH   C       C            L LQ  IL EL       LF  V  HLFD  EV A       NH V LLK II  FL IR   V       L   ..SKQR..E Y  QK  C  S..GHIN  VD NK    .G  C ......I  F K   D  IC  N  AKN AQ...NP KHH
  iiii  iiiiiiiiiiii         llllll                 iiiiiiiiiiiiiiiiiiiiiii                                                                                             Thap9-Primates       

     870       880                         890                                             X         X                           X                                      
Che-2506               c   c c                      c                                                      A   A A                      A                                                      K     V                      R                                                    .G LHHQR ILKGKTSRRIKLN......... L.........ILFTGI                                    

Che-310                c   c c                      c                                                      B   B B                      B                                                      K     M                      K                                                    .G LHQQR ILGGKAAKRMKLN......... L.........VLFSGQ                                    

Che-5060               c   c c                      c                                                      B   B B                      B                                                      K     I                      K                                                    .G QHQQR LLRGTAPKRMKLN......... L.........ILFSGQ                                    

Bus-52                 c   c c                      c                                                      B   B B                      B                                                      R                            K                                                    NE ............................ L.........KKFKKH                                    

Bus-559                c   c c                      c                                                      B   B B                      B                                                      R                            K                                                    NE ............................ I.........KKFKQ.                                    

Bus-5470               c   c c                      c                                                      B   B B                      B                                                      R                            K                                                    NE ............................ I.........KKFKK.                                    

Thap9-Actinopterygii   c   c c                      c                                                      B   B B                      B                                                      R     I                      K                                                    .A RETDK KEGKVVRKKLT........... L.........IHFYGD                                    

Thap9-Afrotheria       c   c c                      c                                                      B   B B                      B                                                      R   K L                      K                                                    SE IEM T SKEHLSSFQDYKY.SSFTKTN. FRHLPSN...NGYPFK                                    

Thap9-Agnatha          c   c c                      c                                                      B   B B                      B                                                      R   K A                                                                           .E AER R ETPAPAFGLYAKC....ALVW..................                                    

Thap9-Anura            c   c c                      c                                                      B   B B                      B                                                          R L                                                                           .KSRKQ S VYQTLARSKLYFH....................ADLLST                                    

Thap9-Aves             c   c c                      c                                                      B   B B                      B                                                      R   K L                                                                           CG HEL T KGKHLFPSPLGSCQSSLTHTW.SY...............                                    

Thap9-Carnivora        c   c c                      c                                                      B   B B                      B                                                      R   K L                      K                                                    SE IEM T PRIHWSSLQDYRC.SSFANTN. CRHLLSN...DGYPFK                                    

Thap9-Cetartiodactyla   c   c c                      c                                                      B   B B                      B                                                      K   K L                      K                                                    SE TEM T SRKHWSSLPNDKC.SSFANSS. FRHLLSNHSNEGPKIN                                    

Thap9-Chiroptera       c   c c                      c                                                      B   B B                      B                                                          K M                                                                           SESLEM . SRKHWSSLEDCKC.LSFTKYQ..................                                    

Thap9-Crocodilia       c   c c                      c                                                      B   B B                      B                                                      R   K L                      K                                                    SG HGL R PKRV.......SC.SSSLKTY. SI........QILPVP                                    

Thap9-Dermoptera       c   c c                      c                                                      B   B B                      B                                                      R   K                        K                                                    SE MEM KFSRKYWSSLQDYKC.SSFANTN. FRHLLSN...NGYPFK                                    

Thap9-Insectivora      c   c c                      c                                                      B   B B                      B                                                      R   K L                      K                                                    SE NEI T SRKHWSSLQDYKC.SSFANTN. FKHLLRN...DGYPFI                                    

Thap9-Lagomorpha       c   c c                      c                                                      B   B B                      B                                                      R   R                                                                             SE PEM TRKLVIIGS..........................HMFKFG                                    

Thap9-Perissodactyla   c   c c                      c                                                      B   B B                      B                                                      R   K                        K                                                    SE TEM TFLRKHWSSLQDYRI.SRFANTS. FRHLLSN...DGYPFK                                    

Thap9-Pholidota        c   c c                      c                                                      B   B B                      B                                                      R   K                                                                             SE PEM TSSRSPRSSLQDFRC.SSFANTS.TGIC.............                                    

Thap9-Rodentia         c   c c                      c                                                      B   B B                      B                                                      R   K L                      K                                                    SE TER T SKKH.GSLQDYKC.LSFANTN. FRHLLSN...DGYPLK                                    

Thap9-Sarcopterygii    c   c c                      c                                                      B   B B                      B                                                      K     L                      K                                                    .A LEQWE FKCKIKQ............... FTK.......TMHCKC                                    

Thap9-Scandentia       c   c c                      c                                                      B   B B                      B                                                      R   K                        K                                                    SE TET TSLRKHWSSLQDYKC.STFANTN. FGHLPSN...DGYLFK                                    

Thap9-Squamata         c   c c                      c                                                      B   B B                      B                                                          K A                      K                                                    .ECHST E DRKQSMRGPRKPL....GHPW. WPQEILG.LKEWYRAL                                    

Thap9-Testudines       c   c c                      c                                                      B   B B                      B                                                          K L                      K                                                    ...YGW R NRKH.......PF.SSLLKTY. SI........QTLPVP                                    

Thap9-Xenarthra        c   c c                      c                                                      B   B B                      B                                                      R   K L                      K                                                    SE TEM T SRKHWSSLQDYKC.SGFTKTN. F....SN...NGYPFK                                    

Thap9-Primates         c   c c                      c                                                      C   C C                      C                                                      R   K L                      K                                                    SE TDM T SRKHWSSVQDYKC.SSFANTSS FRHLLSN...DGYPFK                                    
                                                                                                                                                                        Thap9-Primates       

β17 β18 α30 
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