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   1       10        20        30        40        50        60        70        80        

 thermo_y                                                                                  L S        A                                                                        N  A     T  K  N   R     .......MLRRKGESVKKRLVSGTAASLQELSLQPSSNGIASAGKSEDGEAGDGMSGEFGAALTDSNVEN VK FDLIF K   T QLE V A  S
baker’s_y                                                                                  L S        A                                                                           IL              R    MEPHEEQIWKSKLLKAANNDMDMDRNVPLAPNLN.VNMNMKMNASRNGDEFGLTSSRFDGVVIGSNGDVNFKP  EKIFRE T DYKEE K L  S
fly                                                                                       L S        A                                                                        T  VVQ  VN  K RN        ....................................................................MS TS   QF  G     RNVQ N K  T
fish                                                                                      L S        A                                                                        T  VLQ  VS  K RN   R    ...................................................................MSG AT   QF  G     EDT A K  A
chicken                                                                                   L S        A                                                                        T  ILQ  AN  K RS   R    ...................................................................MSG VS   QF  G     EET A K  A
plant                                                                                     L S        A                                                                        S   LN  I     R    K     ..................................MSTSSQSFVAGRPASMASPSQSHRFCGPSATASGGG FDT  RV AD C  G.NP E G  P
human                                                                                     L S        A                                                                        N  VLQ  AS  K RN   R    .....................................................MLGTGPAAATTAATTSS VS   QF  G     EET A K  A

                                                     1       10        20        30        4 0  

    

thermo_y               S                            G       L                     R       D      A      EL   L   AREV TE  Q F   IN KVFELI  TD NEK  GVLAV T I             SR ANYL  LI PSN   VM A    L GY  KSC ISL       YF R SND  N      HG  S   L      D   DFYSHTDELPNQT  L     V  .    IE  R  A T T   
baker’s_y               S                            G       L                     R       D      A       L   L    HEL  EE Q     IN KI ELV T   S R   VL I T I             SR A YL  LI PSN   VM L  K L GIS FDL VSLE    I  F AVSND  N  L   H KKT T V A  S D   SFYAYTERLPNET  L G   G  .    VE  R  A  T   
fly                    S                            G       L                     R       D      A      DL   V   LREM QEE   F D    HIF MV  TDINEK  GALAM   I    G    R  IS YLN L  LL   N   VM I  R L  Q  LFY KTE        LAQ F EFDH   T  NA      K      KC  NC.E SLTA KG  P   R  D  .LI  VS  E  A  S  V
fish                   S                            G       L                     R       D      A      DL   V   LREL QDE T F D LN HIFELV SSDVNEK  GILAI S I    G    R  ISRFANYL  LL PSS   VM M  K M GK  QHY TTE        A T Y E  H      S       K      V   GV.E GNAT ..         N  .    SV  E  S  A   
chicken                S                            G       L                     R       D      A      DL   V   LREM QEE T F D LN HIFELV SSDANER  GILAI S I    G    R  I RFANYL  LL PSN   VM M  K I GK  QHY TME        S R Y Q  H      S       K      A   GV.E GNAT .. G       N  .    PV  E  S  A   
plant                  S                            G       L                     R       D      A           V   VRDL  E  S F E L  RI  LI STDV E    L AI        G    K  VSRFA YM  V        IL L  R L GLAFRKH EEA     G AS R M Q YD  AN  E    A NM A R  DE TEIGF ENAT ..     G   T FELKR PE  V  S  V   
human                  S                            G       L                     R       D      A      EL   V   LREM QEE T F D LN HIFELV SSDANER  GILAI S I    G    R  I RFANYL  LL PSN   VM M  K I GK  QHY TME        S R Y Q  H      S       K      A   GV.E GNAT .. G       N  .    PV  E  S  A   

       50        60        70        80        90        100         110        120       1 3 0  

       190       200       210        220       230       240       250       260       270       

thermo_y  L             F  K     L                            A                 I  A  D     R  A   L   K AV G T T EFVE EV   IEW             KQE RKHA LLII  I  N P   Y  VN   DN W  L   K VI    A     C    P G L S        TC    TTSPESSS.SNS   Y    S    SS  H S YLL PF  SIL    R  R T L   TD  VT  G K  
baker’s_y  L             F  K     L                            A                 I  A  D     R  A   L   K AV G T T DFVE EI   LEW             K D  KHAALLII  L  N P   YQ LN   DN W  L  PH VI          C    P G Y S        SC    TASTEKNSFSSS P HA        TA  E C YLL  Y  SIL    R  R   L   ID SIT  A K  
fly       L             F  K     L                            A                 I  A  D     R  A   L   K A MP S   D  D DI  A E             ERQE RRH AV ILREL   LPT FYQ I  F E  F  I  PK AI E    A  R A     N  T KGA SF     K F V .........RG    Y   S  F      IA   Y   H LT F V  N  F   P    S GE    A
fish      L             F  K     L                            A                 I  A  D     R  A   L   H  MAG T T EYVE EV  ALEW            DRNE RRHAAVLVLREL  SAPT FFQ VQ F DN F  V   K AI E  V A  R A C  S   D F A        R     .........GA    G             V    F   Q  P F    Y  W S Q    G  S     
chicken   L             F  K     L                            A                 I  A  D     R  A   L   R AMAG T T EYVE EV  ALEW            DRNE RRHAAVLVLREL  SVPT FFQ VQ F DN F  V  PK AI E  V A  R A C      D F A        R     .........GA    G             I    F   Q  P F    V  W   Q    G  S     
plant     L             F  K     L                            A                 I  A  D     R  A   L   H A AG   T D VE  M  A DW            DR E RR AAVLILKEM  NA T F   V  F D  W  L  P   V E  V A  R A C   R  GAM S E   Q  T F   .........RV  V Y  F          E  S V NVH PE V A  V  R  QLQ   R  E     
human     L             F  K     L                            A                 I  A  D     R  A   L   R AMAG T T EYVE EV  ALEW            DRNE RRHAAVLVLREL  SVPT FFQ VQ F DN F  V  PK AI E  V A  R A C      D F A        R     .........GA    G             I    F   Q  P F    V  W   Q    G  A     

      140       150                160       170       180       190       200       210      

280          290       300                  310       320                                     

thermo_y L     R          W                               H  L                                           I    D            R F     G             LN    I G  LV   LV L                                 T IND  ...SSLTKK VQ L NGCIY LQ...........  TTVS   T   YRQ  S EGGY........................ . . . .
baker’s_y L     R          W                               H  L                                              N D        Q   R       GF            VN  E I    LV  EIL L                                 STLR   ...PQLTS  VQ LATSCEY  Q...........  TL C  AS   YK   F KDPF........................ . . . .
fly      L     R          W                               H  L                                           V  Q E        Q Y   YD     F            VT  D I G  VV  EL R                                  I TA   STKQSSEP   RIC  EANGS NADLGSSKDQKG  RD R   G   FN  F CANATWERRYTSLKTLFPKTQHNKFLEAS S S S S
fish     L     R          W                               H  L                                           L  Q E        Q Y   FE    GF            MN  D V G  LI  ELVRI                                 I TT   .TKEMQKP   KQT  EAEK  DETLA...KEKG  KD R   A   LN     SSMEGERMREEMEEI...TQQQLVHDKY C K E L
chicken  L     R          W                               H  L                                           L  Q E        Q Y H YE    GF            MN  D I G  LI  ELVRI                                 I TT   .PKEMQKP   R T  EAEK  DETLA...KEKG  RD R   A   LN     SSMEGERLREEMEEI...TQQQLVHDKY C K D L
plant    L     R          W                               H  L                                           V    E        Q Y R FE    G                   I G  LA  ELLR                                  R IEK  ...TRWRV   Y M  ATQD LGR..........NAPVHS   S   VG    NTGEF........................ . . . .
human    L     R          W                               H  L                                           L  Q E        Q Y H FE    GF            MN  D I G  LI  ELVRI                                 I TT   .PKEMQKP   R T  EAEK  DETLA...KEKG  RD R   A   LN     SSMEGERLREEMEEI...TQQQLVHDKY C K D L

 220        230       240       250          260       270       280          290       30 0    

                                                               330       340       350    

thermo_y                                                                  L DKYE I    MK R NKN II   I   ................................................................. K    E YETT  H D   I  RK E  Y A
baker’s_y                                                                  L   FDQMC   I   N K  MI   I  Q................................................................. NQV     LNC AYE H AK  RE K  Y  
fly                                                                       L EHY SIC  VL  RTSKS  V   L  QMGSQLNTLVPRLKVPF..IDKLGSTQTHLGEG....EHHKGVAKFAS......HNVLESAYAQEI Q   T   DN  EQ     PY QQ A  L  
fish                                                                      M ERFDQVC  VLK RTSKN LI   I  NMGFSTK...PRHITPFTSFQSVQPQQSNALLGLLGYSTPQGFLSFGAAPVPSKSTLVESRYCREL E       RW   Y     P  QM T  L  
chicken                                                                   M EKFDQVC  VLK RTSKN LI   V  NMGFSTK...PRHITPFTSFQSLQPSQSNALAGLLGYNAHQGIMGFATSPMPAKSTLVESRCCRDL E       QW   C     S  QM T  L  
plant                                                                     M  RY  V   VLR    R  LV   I  S................................................................. MS  RE AEI   YLEH DR  RL S  T  
human                                                                     M EKFDQVC  VLK RNSKN LI   I  NMGFGTK...PRHITPFTSFQAVQPQQSNALVGLLGYSSHQGLMGFGTSPSPAKSTLVESRCCRDL E       QW   C     S  QM T  L  

       310       320       330       340       350       360       370       380       390     

360        370        380      390         400       410       420       430            440       

thermo_y   P  A F    F    YL                                 G                                         II  L A  P L          M H LT LK            DK  I   I  IA  V  EI  YL  IVE LR  L  K F  RK      E   V    D K  T.QK  DAT I Y  L  NMTSHQIAL..S  GP LVS  D  YH GS  GP  DA   N  DG ET . KT  E.. . . F  
baker’s_y   P  A F    F    YL                                 G                                         IV  L    P L          M   L  L             DK  I   I  IA  V  DI  YV  ILD I   L  K F  RK      E   L  S N Q  A.GK  HQI DNY EI TNAPANKIPHLKD  PQ LIS  D  YE GP  AP  KQ   Y EHD QT . KF  K.. . . F  
fly        P  A F    F    YL                                 G                                         IL RL A    V          V HLMQ LR            DR  AY  I  MA AV   I   L  IM  VK AL  K    KR     V D        NRA  V.EK  QTC S    I  GKE........K  TV  IT  Y  V  QSA EVH SS  TS  V  PS DLTS  K.. V P   
fish       P  A F    F    YL                                 G                                         LL RL A  P            M HLL  LK            ER  AF  L  LV AV  DI  YL  ILE IK AL  K F  KR     V D        Q HT T.DQ  QDT G   GC  .KE........K  TA  QA  L  V  RA  QP  SK   I  A  PP D AH  QKT M Q   
chicken    P  A F    F    YL                                 G                                         LL RL A  P A          M HVLS VK            ER  AF  L  L  AV  E   YL  VLE IK AL  K F  KR     V D        R S  TADQ  PDT N    C  .KE........K  TA  QA  L SV  RS FQA  PK   I  A  PP D AH  QKS V Q   
plant      P  A F    F    YL                                 G                                         LL RI                 M HILT LR            ER   F  L  MA AL  EL  YL  IM  LR AI  R    R      L E      H LRDR V.TN  TIC N    V  .IP........A  ASG IA  E  G  DG  IH  PT  SH  D  AP ..KG PL.. . .   
human      P  A F    F    YL                                 G                                         LL RL A  P A          M HVLS VK            ER  AF  L  L  AV  E   YL  VLD IR AL  K F  KR     V D        R S  TDTQ  QDT N    C  .KE........K  TA  QA  L SV  RS FKV  PR   I  A  PP D AH  QKA M Q   

   400       410       420                430       440       450       460       470         

   450       460       470       480       490       500       510         520       530      

thermo_y      C                    L       LS              P         L       L            P              IF  VS LA AV P L   L R L D L   P    MQ  L  I   I SM   VNE  L II LV        PG      M         KD  Y   K  C  R L AKY N G   A LAC   DH  ET LV CEK    EVT   K  N  C   SGEKFRP  S.. TP KSLSS E T A R
baker’s_y      C                    L       LS              P         L       L            P              IF  I  LA  LGP L   L R I D M   P    MQ     LT  I SL   IND  L LV           PG      I         NE  Y  GR  VP   V GKL N N   L FKC   DY  ETFQI  ER    GPK   E  N  CST SGTPFIQ  S.. ME PSFSR E R A R
fly           C                    L       LS              P         L       L            P              VF  IT LAHAV   I   V KDI E M   G    LT  L  LS NV QL   ITE  I ILS V        P       AI        PA  A   L     KSE ADD .     Q FYT   PA  VC RE  E     KSA   G  G   Q  MNKAAIL YTAL TI  .... . . . .
fish          C                    L       LS              P         L       L            P              VF  IS L RAMGP I   V KEL E M   G    LT  L  LS QI QL   IQD  L MLSLV        PG      LA        AT  T   M S     S QQD .     P LAV   PA  AV YD  R     KKD   G  K      MHKPLRH  M.. KG  .... . . . .
chicken       C                    L       LS              P         L       L            P              VF  IS LARAMGP I   I KEL E M   G    LT  L  LS QI QL   IQD  L MLSLV        PG      LA        AT  T   M       S QQD .     P LAV   PA  AV YD  R     KKD   G  K      MHKPLRH  M.. KG  .... . . . .
plant         C                    L       LS              P         L       L            P              A   V  IAKAMG  V   V RDL D M        L   L  IT SI SL   VQD  L  ISLV                IV        AV ..  GN      ST ETH .     V FSSS  ST VDA DQ  I     LPT   R  DC     SKSHYSQAKP.. VT  .... . . . .
human         C                    L       LS              P         L       L            P              VF  IS LARAMGP I   I KEL E M   G    LT  L  LS QI QL   IQD  L MLSLV        PG      LA        AT  T   M       G QQD .     P LAV   PA  AV YD  R     KKD   G  K      MHKPLRH  M.. KG  .... . . . .
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 540       550       560        570       580       590       600             610         

thermo_y                           A   L            F                R   A   C                  S           SLL  T  N  D  DA  L   LR          SL   IRR I  YM  D   V  L  L S    V  SI       K     A    AYRDQ   RK GE NN TL  MI RK   M SDIKPK.Y  TE    V IS  EH NMQ  K A  T  DLF KD  ......C QT LY . . .
baker’s_y                           A   L            F                R   A   C                  S           NIL  T  S  D NDI  I    R   N      SL   VR  A  YI      V  L  L S    V  NI       K         EWRNK   QK GE ND N   KI IQ F M K IKSR.F  VE   IV LS  EHTDPR  K A  T  EIY KD  ......C QT LHS . . .
fly                                A   L            F                R   A   C                  S             L  N        D  T  L LKT  TF F   NM   V R A  FI  E   I  LE V T  RLL   V   S         L    ....DGS MQ G....... GA TV      G  N EEQ  LD  Q C DY  VH QQE  .    Q  T   KLA Q.. SESMEN KT . . .
fish                               A   L            F                R   A   C                  S           QL   S  N  E SDV SI L LRT  SF F   SL   VRH A  FL  E   I  ME A T  RLL  SI   S   H     A    ....Y  SSP LT IP A   G  T      G  E EGH  TQ    C DH  NS HKE  .    R  S   TP  HLL GHG VV QT . . .
chicken                            A   L            F                R   A   C                  S           QLA  S  N  E SDV SI L LRT  SF F   SL   VRH A  FL  E   I  ME A T  RLL  SI   S   H     A    ....H   SP LT IP A   G  T      G  E EGH  TQ    C DH  NS HKE  .    R  S   TP  HLI GHA VV QT . . .
plant                              A   L            F                R   A   C                  S                   Q  D S   QV L L T   F F    L   AR  V  YL  E       D A    RLI  SL   T         A    ....RGSTVGMAP SS P CSA  Q   Q  AR N KGHD LE   ES VV  DD DAAT .K   LC C   AN  SGI QFGSSR TR G G R
human                              A   L            F                R   A   C                  S           QLA     T  E SDV SI L LRT  SF F   SL   VRH A  FL  E   I  ME A T  RLL  SI   S   H     A    ....H   SPGLT LP A   G  T      G  E EGH  TQ    C DH  NS HKE  .    R  S   TP  HLI GHA VV QT . . .

         570       580       590       600       610        620       630       640           

  620         630       640       650         660       670       680       690       700     

thermo_y     V      LL     D     R      L     FD  L Q       F  L D        A    GRL   NPA V P  R       T LNV  EVLSK   V IT P  EI   IL   D            DN  LL MA N EVF I    M        V   Y I  L K LIQ L L  .    S       T A    VA   LE  KH  RN..  PQ S P  TK           A QME  KIC   AL        S   T      
baker’s_y     V      LL     D     R      L     FD  L Q       F  L D        A    GRL   NPA V P  R       T LN   EVLSK  AI I  P  DI   VL N           A  DNL LL  A   E F I  V M  V   SSV   Y I  I K LL L L  .  T S         T A  LQ   LE  K  NPC..  PQ   P   R   T  H  S N QS   EL              S   I  E   
fly          V      LL     D     R      L     FD  L Q       F  L D        A    GRL   NPA V P  R       T       VI R  MV IT  D  V   IL S D         A  ESLN L I    EIFEIREL M  I   SSI   Y M  L   MI L I  .SDT SH  E     A   M CN  IR  R   ET..  GK   P    S   T H           VT              K  TT  E    
fish         V      LL     D     R      L     FD  L Q       F  L D        A    GRL   NPA V P  R       T VQV  DVLSK  VV IT PD DI   VL S D         A  ENLQAL VA N EVFEIREL I  I   SSM   F M  L K LIQ I L  .    A         G     P   YC  A   ER..  AH   A                      CT              F   M      
chicken      V      LL     D     R      L     FD  L Q       F  L D        A    GRL   NPA V P  R       T VQV  DVLSK  VV IT PD DI   VL S D         A  ENLQAL VA N  VFEIREL I  V   SSM   F M  L K LIQ I L  .    A         G     P   FC  A   ER..  AH   A            Q         CT              F   M      
plant        V      LL     D     R      L     FD  L Q       F  L D        A    GRL   NPA V P  R       T   L  EIV K     V   D  V   I              A  DSLTAI A  N E  DVRE  I  A   S     Y L  L R LIQ L L  RRR  E   E   RTA A A VT  KS FVA FGNQC  DY   A        S    DL    Y  SV     EK       A   H      
human        V      LL     D     R      L     FD  L Q       F  L D        A    GRL   NPA V P  R       T VQV  DVLSK  VV IT PD DI   VL S D         A  ENLQAL VA N  VFEIREL I  V   SSM   F M  L K LIQ I L  .    A         G     P   YC  A   ER..  AH   A            Q         CT              F   M      

650       660       670       680         690       700       710       720       730         

710       720       730       740       750            760       770         780       790        

thermo_y  L  S      E  A  L  L          Y  P    L                    L   G    V G    M      L         DE     M R K     L    I S   V KP LE VI I L K       D S  VASTA   L EI        D   FLDE   LIID  Q    KH K T K  EC S  CT  S SSD T        E   P SQ..... P SA      KA    SV G ..E  LP     MP    T F   
baker’s_y  L  S      E  A  L  L          Y  P    L                    L   G    V G    M      L         D        R K  T  L    I S   VAKP IE LL V L K       D S  VASTA  TI EL        D K YL D   LII   Q  K KF TSS E  E  S  CT  R SKD          N   P FQ..... T ST      R     SV G ..E   I  K  FP   KT F   
fly       L  S      E  A  L  L          Y  P    L                    L   G    V G    M      L         DD     M R K  S KM    V S  RLI   M  ILKA V KL EP   E N  VI NV  TI DLA       E   WADD   ILLEM L     KY G S N  Q     DH  I TP   SS  N       P  H  ... S PG  L   R      E N GSD  EL     LS      G  
fish      L  S      E  A  L  L          Y  P    L                    L   G    V G    M      L         DE     V R K  S RM    V N  RLIRP ME ILKA I KL DP   D N  VV  V  TI ELA       E R WMDE   IIMDM L Q    EH G G N  Q     GH  S AP               L  K  ... P PG  IC  A      Q S ..L   K     FP        
chicken   L  S      E  A  L  L          Y  P    L                    L   G    V G    M      L         DE     V R K  S RM    V N  RLIRP ME ILKA I KL DP   D N  VINNV  TI ELA       E R WVDE   IIMDM L Q    EH G G I  Q     GH  S AP               V  K  DP. P PG      A      Q S ..L   K     FI        
plant     L  S      E  A  L  L          Y  P    L                    L   G    V G    M      L         D        K R  S KL    V N  RLI P V  V KA V RL EG     N  IVT V  TV DLA         R YI E   LIVEA L   Y EL ADN C  E     GC  R CE   L   A  Q    A  S  TGVNA NN   G  V      R G ..LA  Q  P  MP      M  
human     L  S      E  A  L  L          Y  P    L                    L   G    V G    M      L         DE     I R K  S RM    V N  RLIRP ME ILKA I KL DP   D N  VINNV  TI ELA       E R WVDE   IIMDM L Q    EH G G I  Q     GH  S AP               L  K  DP. P PG      A      Q S ..L   K     FI        

740       750       760       770       780        790       800       810         820       8 3 0

    800       810       820       830       840       850       860                 870    

thermo_y      KR  A   LGQ     G V  P   YP L   L   LK       RR      G  G  DP                            QS      A L     LAASS Y ID        L V IN   SESSQ    E VRLI IL AL  YKHR               S T   S  Q  NSF  G   KA              LLD  E  G    I       NI   T                EVE..........RT I NIT  E  
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plant     V  W     V  LV  P  D   W K A LC KSG        L  LL    DP            P V     K             A       E  Q LL  R   L   E V T L F S      RI  AK T L     P     S               YL Y W         E  F T K LN  V  A  A  A   P T   E         R     SQ  S   K  .. F  EV PENMQYHGP Q MLG    Q SLGEERKRK      
human     V  W     V  LV  P  D   W K A LC KSG        L  LL    DP            P V     K             A       E  QKIL  RS  V  HE MRT L Y S      RL LAHKT VL    G     Q    LP       YAYM  MW S       D  F Q H MI  D     M      S               G     A          .. V  SR LDHP  TVH Q T     N  K A...RKI      

1630      1640      1650      1660      1670        1680      1690      1700         1710       

 1660      1670      1680      1690      1700      1710      1720      1730      1740       1750      

thermo_y                                        L AR  L    W                       T     W KAWH WA   N     F S M   L                        D  K L  CF K GE  V LQ      N   IL  Y  A   DKT Y       L A  F EIS T R AHD GLDPSNMIAQSVPQNSSVSQHHIE YT         Q   R S  PNWRLE PDA  GS LL  HF         N       
baker’s_y                                        L AR  L    W                       T     W KAWH WA   N     F S L   L                        E  K L  CF K GE  I  Q      N   IL  Y  A   DKN Y       L A  F EIG T R AHD GLDPNNMIAQSVKLSSASTAPYVE YT         Q   R AT PNWRNT PDA  GS LL  HF         N       
fly                                             L AR  L    W                       T     W KAWH WA   N   T F S  SQ L                      K    R M  CY RM   Q  LQ  I    I  AL  F  A   D N Y        M  F   H V TY  E S..............CLPPEAL QQDQ          AT  NK  DS RPDA QG  EC EK  SY P       L  Y    K
fish                                            L AR  L    W                       T     W KAWH WA   N   Q F Q MQQ A                      K E  K M  CF KLGE QL LQ  I   TI  VL  Y      DRN Y       V M  F E H V G   Q Q...........HAIAAEDQQH L LP               S  .G NES  PK  QY SHS EH         A       
chicken                                         L AR  L    W                       T     W KAWH WA   N   Q F Q MQQ A                      K E  K M  CF KLGE QL LQ  I   TI  VL  Y  A   DRN Y       V M  F E H V T   Q Q...........HAIATEDQQH Q LH               N  .G NES  PK  QY SA  EH         A       
plant                                           L AR  L    W                       T     W KAWH WA   N   Q     LSS                        K      L     KLG  Q  LS  L   SI  I   F                  L      ILTRE   VPH.........SQSDILASMVSS GANVP    VN    T  WA  SG NDG  QE RDA DKS CYAPK A    T   F  T A
human                                           L AR  L    W                       T     W KAWH WA   N   Q F Q MQQ A                      K E  K M  CF KLGE QL LQ  I   TI  VL  Y  A   DRS Y       V M  F E H V T   Q Q...........HAIATEDQQH Q LH               N  .G NES  PK  QY SA  EH         A       

1720                 1730      1740      1750      1760       1770      1780      1790         

Nα50 Nα51 Nα51b Nα52 Nα53

HEAT25 RAILING
bridge cap

Nα53 Nα54 Nα55 Nα56   α0cap FAT TRD1

α1a   α4α1b α2 α3   α5
TRD1 TRD2

  α9α6 α7 α8   α10

α10 α12   α13α11
TRD2 TRD3

α14 α16   α17α15   α18

α18 α19   α20   α21

tandem 1190 RFPtandem 1175 RFP

.         .         .                  .         .            .         .         .

.         .         .         .         .         .         .         .         .   

.         .         .                .         .         .          .         .         .   

.            .         .         .         .         .         .                       .   

.         .         .         .         .         .             .         . 

.         .         .         .         .         .         .            .            .

.         .         .         .         .         .         .         .         .          .



         1760      1770                                        1780      1790      1800      1810    

thermo_y                                                                                   V A  G F SI  V                                                                            V     P I  F H    TSSLTQRIKDDKVPPTLEDA..................................STEFTNGAVAGLNANDNFPPEL QRHV    K      A
baker’s_y                                                                                   V A  G F SI  VI                                                                           I     P I  F H  S  SMVQEETKLNGGKNDDDDDTAVNN.........................DNVRIDGSILGSGSLTINGNRYPLEL QRHV    K       
fly                                                                                        V A  G F SI  VV                                                                           I  Y  P VQ F R  S  QAQKSALDKQQPPGA............................................SMGMTMGSGLDSDLMI QR A            
fish                                                                                       V A  G F SI  AV                                                                           L  Y  P VQ F R  S  LHYKHQNQGRDEKKKLRHASG.................ASANSEASNSDSEADSTEHSPVPSPGQKKVNEDLSKT LL T            
chicken                                                                                    V A  G F SI  AV                                                                           L  Y  P VQ F R  S  LHYKHQNQARDEKKKLRHASGASI..............TSANTEGSNSESDAESTENSPIPSPVQKKVTEDLSKT LM T            
plant                                                                                      V A  G F SI  VM                                                                              Y    VT Y       SHYISRG.......................................................QIASQ........... V S      Y  A
human                                                                                      V A  G F SI  AV                                                                           L  Y  P VQ F R  S  LHYKHQNQARDEKKKLRHASGANITNATTAATTAATATTTASTEGSNSESEAESTENSPTPSPLQKKVTEDLSKT LM T            

1800      1810      1820      1830      1840      1850      1860      1870      1880      1890   

              1820      1830      1840      1850      1860      1870      1880      1890   

thermo_y            LQD LR LTL F  G       A   G     I  WL V PQ I RI      V      LL   G  HPQAL YPL VA K SL        SS   T  L   W  F    EA   M E   LI  DN    I  L     QP       L S   DL K      V   T      SQS.....              K  GIP  AQ  H  FG  K     E      S  H  NQT SRS L   A    A            I  
baker’s_y            LQD LR LTL F  G       A   G     I  WL V PQ I RI      V      LL   G  HPQAL YPL VA K SL        S    T  L      F    EVS  M E   LM  EN    L  L     QP       L S   DL K      V   T      LET..... C          L N  GIK   Q  Y  FN  K     E      S  H  DPT SNS L   S    A            I  
fly                 LQD LR LTL F  G       A   G     I  WL V PQ I RI      V      LL   G  HPQAL YPL VA K SL        NS   T  L   W  Y    EV   L     LI   T    I  L A   T   L   LI Q   DI K      V   T      IKG.....              D  NHA  YE  LS MK  E N   Q         D HRQ  GQ  H   M    N            S  
fish                LQD LR LTL F  G       A   G     I  WL V PQ I RI      V      LL   G  HPQAL YPL VA K SL        NN   T  V   W  Y    EVN  L E    I  DT    I  L A   TP  L   LI Q   DI R      I   T      SRG.....              D  HWP   E  V  IKT Q     Q         D  RA  GR  H   T    Y            S  
chicken             LQD LR LTL F  G       A   G     I  WL V PQ I RI      V      LL   G  HPQAL YPL VA K SL        NN   T  V   W  Y    DVN  L E   AI  DT    I  L A   TP  L   LI Q   DI R      I   T      SRG.....              D  HWP   E  V  VK  Q     Q         D  RP  GR  H   T    Y            S  
plant               LQD LR LTL F  G       A   G     I  WL V PQ I RI      V      LL   G  HPQAL YPL VA K S          S      L   W       DVQ  L      V   T    L  I A   S   A   LI S    I        M         CAANAKGVDD    I        NH ATA   T  KT FSH N N   V         H NNR  RE  Q   IR  EN         L  C  
human               LQD LR LTL F  G       A   G     I  WL V PQ I RI      V      LL   G  HPQAL YPL VA K SL        NN   T  V   W  Y    DVN  L E   AI  DT    I  L A   TP  L   LI Q   DI R      I   T      SRG.....              D  HWP   E  V  VK  Q     Q         D  RP  GR  H   T    Y            S  

        1900      1910      1920      1930      1940      1950      1960      1970      1980  

1900      1910      1920      1930      1940      1950      1960      1970          1980   

thermo_y     R  AA         H   LV QA   S ELIRVA LWHE W E LE ASR  F   N   M   LEPLH            T  E  F   S         II  M   S    N   LV D      V    L   G  D    F GEH     F        ML RG    P  LR  S Q ND VS QR  LS  DK RM  PK     E                 Y        Q      TEK  AT     E  K  .... E    I    
baker’s_y     R  AA         H   LV QA   S ELIRVA LWHE W E LE ASR  F   N   M   LEPLH            T  E  F   S         II  I   S    N   LV        V    L   G  D    F  EH I   F         L       PQ L   S Q  E VS QK  LS  EK RI  PV     E   H             Y        Q  V    EK  ST     KH GNE....    S V   K
fly          R  AA         H   LV QA   S ELIRVA LWHE W E LE ASR  F   N   M   LEPLH            T  E  F   S A R     IL  M   S        M  E      I      H G  E   LY GDR V G F I      MLERG    PQ LK  S S QA L   N  FK  DS RK  PT  E  V C             Q                  K   E      A     ....      T    
fish         R  AA         H   LV QA   S ELIRVA LWHE W E LE ASR  F   N   M   LEPLH            T  E  F   T A H     IL  M        Q   MV E      I    M H G  E   LY GER V G F V      MMERG    PQ LK  S N QT T   N  NK  KN CE CNT     I                                  K   A      A     ....      T    
chicken      R  AA         H   LV QA   S ELIRVA LWHE W E LE ASR  F   N   M   LEPLH            T  E  F   T A H     IL  M   S    Q   MV E      I    M H G  E   LY GER V G F V      MMERG    PQ LK  S N QT T   N  NK  KN CE  NT     M                                  K   E      A     ....      T    
plant        R  AA         H   LV QA   S ELIRVA LWHE W E LE ASR  F   N   M   LEPLH            T  E  F   S L R     VV  V   S        LV        I    M H    E   LY GEH I G   V      MLD G     T I       I N   A  QE  DK RQ  GA  D  Q   H               A              E  LK      D   E VKKDS   Q RA I E
human        R  AA         H   LV QA   S ELIRVA LWHE W E LE ASR  F   N   M   LEPLH            T  E  F   T A H     IL  M   S    Q   MV E      I    M H G  E   LY GER V G F V      MMERG    PQ LK  S N QT T   N  NK  KN CE  NT     M                                  K   E      A     ....      T    

    1990      2000      2010      2020      2030      2040      2050      2060          2070  

1990      2000      2010      2020      2030      2040      2050      2060      2070      2080       

thermo_y      L  A      Y        L  AWD YY VF  I      L  L L  VSP L    DLELAVPG Y        I        VI S K FGRD  D  EW     RT  I   NQ   I     RR SR LPQ QT D Q    K  A K        T     PIVR T   P  T  S  S     N  Y  VLN K  KD NN         N       K          H     S A           HAGK      HFE VF      
baker’s_y      L  A      Y        L  AWD YY VF  I      L  L L  VSP L    DLELAVPG Y        I        VI S K FGRD  D  EW     KS  I   NQ   I     RK TRQIPQ QT D Q      LA H        T  P  P IR     P  S  S  S     N  Y  LNN K  KD NN         N                  H   Q   T           F GK T   AKFE LF      
fly           L  A      Y        L  AWD YY VF  I      L  L L  VSP L    DLELAVPG Y        I        VI S KAYGRE  E  EW      S  V D      I  H   K SRQLPQ TS E      K M CK        S  P   LIR S    NLQ  T        T  Y  SQR KT AV M  DR         Q              PY      T            N GQE     IIKT        
fish          L  A      Y        L  AWD YY VF  I      L  L L  VSP L    DLELAVPG Y        I        VI S KAYGRD  E  DW     RS  V D TQ   L  H  RR SKQLPQ TS E Q    K LMCR        T  P   IIR Q   PSLQ  T        M  Q  CRK M  GN K                             Y                   D NQS     SIA         
chicken       L  A      Y        L  AWD YY VF  I      L  L L  VSP L    DLELAVPG Y        I        VI S KAYGRD  E  EW     KS  V D TQ   L  H  RR SKQLPQ TS E Q    K LMCR        T  P  PIIR Q   PSLQ  T        M  Q  CRK M  GN K                             Y                   D NQ      SIA         
plant         L  A      Y        L  AWD YY VF  I      L  L L  VSP L    DLELAVPG Y        I        VI S KAY HE  E  E       T    E TQ   L  H  KR  KQL S TT D        LLCR        T     PVV  S    QL   T    R   K  H CCCN KI GKDA                D   A       ES   E               RADA   T  SFSR  V     
human         L  A      Y        L  AWD YY VF  I      L  L L  VSP L    DLELAVPG Y        I        VI S KAYGRD  E  EW     KS  V D TQ   L  H  RR SKQLPQ TS E Q    K LMCR        T  P  PIIR Q   PSLQ  T        M  Q  CRK M  GN K                             Y                   D NQ      SIA         

    2080      2090      2100      2110      2120      2130      2140      2150      2160      

     2090      2100      2110      2120      2130      2140      2150      2160      2170  

thermo_y QRPR     G  G      LK HED RQD  VMQLF LVNTLL          L IQ Y  IPLS   GL GWVP  DT H LIR  R   K      RV I  S  KDY YL      I          G       NDP S  R  N     A      T  L          V   E  E   I        I K  D    Q    S       NL            Q   E FQ H    Q P     PK        NS  F      H  AS  P
baker’s_y QRPR     G  G      LK HED RQD  VMQLF LVNTLL          L IQ Y  IPLS   GL GWVP  DT H LIR  R   K      K SI  S  KDY YV  G   I          G       ND    KR        A      S  L          V   E  D K I       F  K  D    K            SL            K  SECF  H D  Q P     PK        NS  F      H  A   P
fly      QRPR     G  G      LK HED RQD  VMQLF LVNTLL          L IQ Y  IPLS   GL GWVP  DT H LIR  R   K      KL I  S  KDYMYL  G   L   ER              DP T RR     R  V     NS  I     C  L     D  D K V        C R  N                        S      LD  D F  N A    A     T         H     T    Y  K   P
fish     QRPR     G  G      LK HED RQD  VMQLF LVNTLL          L IQ Y  IPLS   GL GWVP  DT H LIR  R   K      KLTI  S  HEFMFL  G   L   ER     G       NDP S RK  S  R  V     NS  I     C  L A   D  E K I          M  N                               A   A L  N      A     T         H          Y  K   L
chicken  QRPR     G  G      LK HED RQD  VMQLF LVNTLL          L IQ Y  IPLS   GL GWVP  DT H LIR  R   K      KLTL  S  HEFVFL  G   L   ER     G       NDP S RK  S  R  V     NS  I     C  L A   D  E K I          M  N                               A   T L  N      A     T         H          Y  K   L
plant    QRPR     G  G      LK HED RQD  VMQLF LVNTLL          L IQ Y  IPLS   GL GWVP  DT H LIR  R   K      KLTI  N   DYAFL  G   L   ER     G       N   T  K  S  R  V     NS  I     C  L     E  D R I          H  D E                             E SRK AE D      S     P         N     H    H  A   I
human    QRPR     G  G      LK HED RQD  VMQLF LVNTLL          L IQ Y  IPLS   GL GWVP  DT H LIR  R   K      KLTL  S  HEFVFL  G   L   ER     G       NDP S RK  S  R  V     NS  I     C  L A   D  E K I          M  N                               A   T L  N      A     T         H          Y  K   L

2170      2180      2190      2200      2210      2220      2230      2240      2250      226 0

2180        2190      2200      2210      2220      2230      2240      2250      2260      2270     

thermo_y LN E   ML  APDY  L L  K EVF  A   T G DL   LWLKS SSE W  RR  YTRSLAVMSM GYILGLGDRHPSNLML R  GK    I HRI   M    D  T LQ V      L N       KV            D  TT          V                D IT  V V         Q      N          TY  D  K Q  Y       R   S L                                        
baker’s_y LN E   ML  APDY  L L  K EVF  A   T G DL   LWLKS SSE W  RR  YTRSLAVMSM GYILGLGDRHPSNLML R  GK    I H V   M    E  T LQ I      L N       KI            E  TT                           D IT  V I     W   Q      N          TY  D  K Q  Y       R   T L               T                        
fly      LN E   ML  APDY  L L  K EVF  A   T G DL   LWLKS SSE W  RR  YTRSLAVMSM GYILGLGDRHPSNLML R  GK      HR         D  T MQ V   E  L Q       KL         L  E  NN          V                D MS  I L  Q   T  NF     H           H  G  Q D  A       P     F                                        
fish     LN E   ML  APDY  L L  K EVF  A   T G DL   LWLKS SSE W  RR  YTRSLAVMSM GYILGLGDRHPSNLML R  GK    I HRI   M    D  T M  V   E  V N       KL         V  D  TN          V                D LS  I L         R      H    E      H  N  A D  A       P     F                                        
chicken  LN E   ML  APDY  L L  K EVF  A   T G DL   LWLKS SSE W  RR  YTRSLAVMSM GYILGLGDRHPSNLML R  GK    I HRI   M    D  T MQ V   E  V N       KL         V  D  TN          V                D LS  I L         R      H           H  N  A D  A       P     F                                        
plant    LN E   ML  APDY  L L  K EVF  A   T G DL   LWLKS SSE W  RR  YTRSLAVMSM GYILGLGDRHPSNLML R  GK       K         D    I  V   E  L N       RV         V  E  TN          V                   S  I L  Q N H  SF     N P  A      Y  E  E N  S       R     L                                H Y     
human    LN E   ML  APDY  L L  K EVF  A   T G DL   LWLKS SSE W  RR  YTRSLAVMSM GYILGLGDRHPSNLML R  GK    I HRI   M    D  T MQ V   E  V N       KL         V  D  TN          V                D LS  I L         R      H           H  N  A D  A       P     F                                        

      2270      2280      2290      2300      2310      2320      2330      2340      2350    

 2280      2290      2300      2310      2320      2330      2340       2350      2360        

thermo_y HIDFGDCFE    REK PEK PFRLTRML  AMEV G  G  R TC  VM VLR    S MA  EAF  DPL  W                            AAI    Y   V        T     S IE SF I   N      D KE L  IL   AY   IN    D   H    Q                  L                 Y               E   M    N                   G.F LPT AVME TGIDL P
baker’s_y HIDFGDCFE    REK PEK PFRLTRML  AMEV G  G  R TC  VM VLR    S MA  EAF  DPL  W                            AAI    Y   V        T     S IE SF I   N      D KE L  IL   A    I     D        Q                  L                 Y               E   R    N            L    H G.F LPPQKLTE TGIPL P
fly      HIDFGDCFE    REK PEK PFRLTRML  AMEV G  G  R TC  VM VLR    S MA  EAF  DPL  W                            VAMT   F   I              T IE TY     S        KD L  VL   VY   LN RL D   KGN                                      IK            R  E   L   RN                     L VDK   .......D A
fish     HIDFGDCFE    REK PEK PFRLTRML  AMEV G  G  R TC  VM VLR    S MA  EAF  DPL  W                            VAMT   F   I        T     T LD NY I   T      E RD V  VL   VY   LN RL D   KGN  S                                    N               H   E    H                     M TNT   KR RTRTD S
chicken  HIDFGDCFE    REK PEK PFRLTRML  AMEV G  G  R TC  VM VLR    S MA  EAF  DPL  W                            VAMT   F   I        T     T LD NY I   T      E KD V  VL   VY   LN RL D   KGN  S                                    N               H   E    H                     M TNT   KR RTRTD S
plant    HIDFGDCFE    REK PEK PFRLTRML  AMEV G  G  R TC  VM VLR    S MA  EAF  DPL  W                            A MN   F   V              S IE NF     N        KD V  MM   V    IN RL      PQ                   S                  VK            S  E   Q   TN            H        FNFNEV  .......L A
human    HIDFGDCFE    REK PEK PFRLTRML  AMEV G  G  R TC  VM VLR    S MA  EAF  DPL  W                            VAMT   F   I        T     T LD NY I   T      E KD V  VL   VY   LN RL D   KGN  S                                    N               H   E    H                     M TNT   KR RTRTD S

  2360      2370      2380      2390      2400      2410      2420      2430      2440        

α21 α22bα22a

α22 α23 α24 α24b α26 α26bα25 α27
TRD3 HRD

α28 kα1 fα1 fα2 fα3aKD
HRD FAT

fα3b fα4 kα2 kα2b kβ1 kβ2kβ0 kβ3

kβ4 kβ5 kβ6 kβ7 kβ8kα3 kα3b kα4

kα4b kα4c kα5 kα6 kβ9 kβ10
LBE

kα-AL kα7 kα8 kα9 kα9b
NRD

         .         .                                           .         .         .         .  

              .         .         .         .         .         .         .         .

.         .         .         .         .         .         .         .             .        

.         .         .         .         .         .         .         .         .         .

.         .         .         .         .         .         .         .         . 

.         .         .         .         .         .         .          .         . 

.         .         .         .         .         .         .         .         .         .



2370      2380                             2390      2400      2410                   

thermo_y                                                      N  A     R   KLTG D                          S L     I V D A                         E     EV   R   VL  I D      F R                   LANP E LRKGV S E A .......................KM LQQKA  R A  TL  K  A     N  P .................. .
baker’s_y                                                      N  A     R   KLTG D                          S L     I V E A                         E     E    R M VL  I D        R                   LINP E LRKGA T E A .......................NM AEQQN TK A   L  R  T     N IK .................. .
fly                                                           N  A     R   KLTG D                                    M D L             S       Q         D    K   VI  V        FQ                    VAGAGAPGGRGGSG Q S SNSVEDSLPMA.K KPYDPTL QGGLHNNVA ET S  SQ  K  KC    T   T.................. .
fish                                                          N  A     R   KLTG D                          Q V     I L E               T       S   D     EA   K I II  V D      FSH                   YTAG S EAMEG D G TT........HKKPG TVPESIH FIG GLVQP  L K   Q  N  R     R    .................. .
chicken                                                       N  A     R   KLTG D                          Q V     M L E A             T       S   D     EA   K I II  V D      FSH                   YSAS S EMLDG E G T ........HKKTG TVPESIH FIG GLVKP  L K   Q  N  R     R    .................. .
plant                                                         N  A     R   KLTG D                          N       V   E               S       Q         EV   R V VM  M        FS                    LLGN NPNAPAD EPD EDEDPADIDLPQPQR TREKEIL AVNMLGDAN  L E   V  A  SH    R   SSAIPSNPIADHNNLLGGD S
human                                                         N  A     R   KLTG D                          Q V     V L E A             T       S   D     EA   K I II  V D      FSH                   YSAG S EILDG E G P ........HKKTG TVPESIH FIG GLVKP  L K   Q  N  R     R    .................. .

2450      2460              2470      2480      2490      2500      2510                        

2420      2430      2440      2450  

thermo_y            QV  LI QAT  E LCQ Y GWC FW                                                               L VP   D       S  N     I                                                               ...CQE S  D   K  Q    V     H     S                                                           
baker’s_y            QV  LI QAT  E LCQ Y GWC FW                                                               L VP   D       S        I   P                                                           ...FNE D  E   K  Q    I R   H                                                                 
fly                 QV  LI QAT  E LCQ Y GWC FW                                                            E  V      E       N  N     I   P                                                           ... KS NEQS   L  Q    N     C                                                                 
fish                QV  LI QAT  E LCQ Y GWC FW                                                            D  L VP   E       S  N     I   P                                                           ... ET D  T   L  K    H     C                                                                 
chicken             QV  LI QAT  E LCQ Y GWC FW                                                            D  L VP   E       S  N     I   P                                                           ... ET D  T   L  K    H     C                                                                 
plant               QV  LI QAT  E LCQ Y GWC FW                                                            E  L V            S  N     V   P                                                           HEV HG S KV  QK  N    H     N                                                                 
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