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GTEGFHPGDLTPSKKALTEP..DAVSTVPVEV..........................................RGDWVL

LEGKVHDVSVQHFRRSNNPHPLFSKVDDHGNP..........................................VWVNPV
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....EEKKDAMVSNYWGIS..RPKITREDGSE..........................................WPWNCF

AKKDSSGDKMMLSSYWGIS..RPKITRKDGTE..........................................WPWNCF

ATEEQKAKDMVVSSYWGIS..RPKITREDGTE..........................................WPWNCF

KEKAKAEKSVVESSYWGIS..RPKVVREDGTE..........................................WPWNCF

K..AEAEKSVVESSYWGIS..RPKIMREDGTE..........................................WPWNCF

EESSGTKNNVVVSSYWGIS..RPKIMREDGTE..........................................WPWNCF

.NEAAKENKVSVTSYWGVA..RPKVKREDGSD..........................................WPWNCF

VEKMEGEDEVALSSYWGVS..RPKITKEDGSV..........................................WPWNSF

KKGQNGGGSVAVPSYWGIETAKMKITRKDGSD..........................................WPWNCF

AKGDGEKKEVAISSYWGIE.QSKKLVREDGTE..........................................WKWSCF

AKGDGEKKEVAISSYWGID.QSKKLVREDGTE..........................................WKWSCF

AKDEGEKKDVAISSYWGID.QLRKLARDDGTE..........................................WKWSCF

VKEGDGKKSPVVNSYWGIE.PS.KLVNKDGVE..........................................WRWSCF

.........................MSKDGVE..........................................WRWSCF

PSAAPANERKAITSYWGIN.PN.KVVKEDGTE..........................................WRWSCF

SSDASPSERKAIASYWDIN.PN.KIVKEDGTE..........................................WKWSCF

KGQANPSGSNQMTSYWGVA.PR.KLFKEDGSE..........................................WRWSCF
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                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EL  V   HK P    DKLAF  V  L     L T F  G                             I  PHPIWSEE  HN KVT  P EGFV     RS KL  STF  L G NW E...................RSEKKWVL  CF

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EL  V   HK P    DKLAF  V  L     L T F  G                             I  PHPIWSEE  HN KVT  P EGFV     RS KL  STF  L G NW E...................RSEKKWVL  CF

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EV  V   H  P    DKLAY  V  M     L S FK G                             II PHPIWTEE  NK VIT TP QSFT     GS KF  WNF  F G  Y K...................RTERKWLQ   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EL  V   HK P    D  AY  V  L     L S YK G                             II PHPIWSDK  HS EIT  P QGFV WF  TC QT  FSF  L G  R V...................RTEKKWLI   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EL  V   HK P    D  AY  V  L     L S YK G                             II AHPIWSDK  DS EIT  P KGFA WF  SC QT  FSF  F G  R D...................RTEQKWLI   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EV  V   HK P    D  AY  V  M     L S YK G                             II PHPIWSER  QG EVT  K EGFV WF  SC QT  FSF  I G  R V...................RSESKWLI   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EV  V   HK P    DKLAY  V          S F  G                             II PHPIWSKD  QS IVT  E EERS     YA QMT FGF TF G SF K...................RTEAKWLR   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           DV  V   H  P    DKLAY  V  L     I S YR                               II PHPVWTEE  QS EIT EK QTFV     KS QS  AAF  I L  FME...................LDENRWLN   M

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           DV  V   H  P    DKLAY  V  L     V S YR                               II PHPVWSEE  HK EVT EK EKFV     KS QA  ATF  I L  FME...................LDENRWLN   M

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           DV  V   HK P    DKVAY  V  L     L S YK G                             II PHPIWTEE  NK KIT  E QDKI     YS QL  TAF  A F  I P...................MTENKWLN   M

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           DV  V   H  P    DKAAY  V  L     L S YK G                             II PHPIWTED  YK EIT EP KTKI     YS QA  SLF  V L  I P...................MTENKWLN   M

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           DV  V   H  P    DKLAY  V  L     L S YK G                             II PHPIWTDE  NK EIK TP ATKV     FC QF  SAF  G L  I P...................MTESKWLT   M

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           DL  V   H       DKLAY  V  L     I S YK G                             II PHPIWSDD  NS KVT QETVTKI     GS QF  IAF  V L  V K...................MTENKWLN   M

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EV  V   H       DKIAY  V  L     I S YK G                             II PHPIWSEQ  NT EIT QETKTKV     GC QF  IAF  V L  V K...................MTENKWLN   M

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           D   V   HK P    DKLAY  V  L     I S YK G                             II PHPIWTEE THS LIN  E NGKV     YA QT  VGF  V M  I Q...................MTEDKWLT   L

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EL  V   HH P    D  AY  I  I       T F                                IM PHPVWTEK  KS EIS  I ECIT YF  YT QG  GAF FV G NRSR....................TEHKWVN   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EV       K      D  AY  I  L     V S YK                               MI PHPIWSQE  KNCPITS QRITIG SF  YF QS  VGF  M G  KIFPWQ.............SSQVSERKWIN   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R            M  V   HR      D VA   V  L     L T YR P                              I VHPIYTESQ RA QIA  ETRNWA W  LGT RM  WGM  V G  H KPGQ......EHDAK...FKMTEQKWLT F F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R            M  V   HR P    DK A   V  L     L T YK                                V PHPIYTEQQ RE QFA  D RDWR  T LTM RI  WGL  A G  HAKAYG................MTERKYMI N F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R            M  I   HR      D VA   V  L     L T YR                                I KHPVFTEKQ KE AIA  EAKNWS W  LGT RF  WAT  A G  HAAPGK......QGVEVPEQFQMTERKWVI F F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EM  I   HR      D VA   V  L     I T YK P                              I KHPVFTEK  KE AVA  TAENWS W  LGT RA  RAT  A G  H AAGM......PETEESRKFQMTERKWII F F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R            M  I   HR      D VA   V  L       T YK P                              I KHPVFTESQ KD TVA  EAKNWS W  LGT RL  TAT FA G  H AAGK......KASAESKDFHMNEHKWMV F F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R            M  I   HR      D VA   V  L     L T YR P                              V EHPVFTQKQ KD IVA  ETKNWS W  LGT RL  WGT  A G  H KAG........EPAPSKHFQMNERKWLI F F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R            L  I   HR      D VAF  V  L     L T YR                                I PHPPASEEQ NK EVA  ETRTLS S   NT RF  WGT  F G  HDPNKP..............YIMSERKWLI F F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EV  V   HR      D VAY  V  A       S YK                               IL FHPVYNKD  KA KVL  KRLNFS S   GL KL  VLF KI G  HMKTPP.DPNMSLYELRKAGYLLDDKGWLS   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EL  V   HR G    DKVAY  V  A       S YK                               IL FHPVYSKE  KA QVL  E KTVG     GL KL  KIF FV G  HIETPP.SPNMSLEQLRKAGYMLSEKQWLE   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EL  V   HR P    DKAA   V  A     L S YK                               IL FHPVYSSE  KA EVI  E KTLS    RGF TL  KMF  V G  HKPLPPNYKDLTVQHLRDQGYILDDKGWLR   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EL  V   HR      DKVA   V  A       S YK                               IL FHPVYSQE  RS QIL  EAKTFS    VSL RL  WGF FV G  HKPLPR.DHKMSLEELKAGGYILSEKAWLQ   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EL  V   HR      DKLA   V  A       S YK                               IL FHPVYSQE  RS EIL  EAKTLS    CNL RL  WGF FV G  HKPLPR.DHKMSTEELKAGGYILTEKAWLQ   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           EV  V   H  P    DRVAY  I  I     I S Y  G                             VI DNKVWSEE  KD KVT ID KDRH     YL RM  RGF  F G AF PIN...................EHKFLR   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R               I   H  P    DKAAY  I  V       T Y                                II MQPVYTRSYTES KPK QP VTFT     YS QG  RAF WV G GPDMNL....................KKWLR   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R            L  V   HK P    EK  F  V  A       T Y                                ML MKPVYPREY ER APT  P QRLF  TG WA QS  WTF RL G SEHNSE....................KVWLH   F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R            V  V   HR P    D LAY  V  A       T Y                                 I FHPMYDLRQ EN KPA  K KWAS Y   GL QI  WGF KV G SPKKALT..................TDQWLT F F

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           E   A   HH P    DRIAY  V  L     L    R G                             AV ......MS EYE RPK  K QGIS     GT RF  FFA  FFSG Y N...........................   V

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           E   I   HH P    DRIAY  V  L     L    R G                             AV ......MK ESE RAK  T QGIS     SI RF  FFA  FFSG Y N...........................   V

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           DL      HH P    DK AY  V  L     I    R G                             AM MPWETYRS  SIDLKK  V RTFM  F  RT KI  VPT  FFQR Y C...........................   M

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           DI      HH P    DKVAY  V  L     I    R G                             AM MPWEAYGT  SIDLTK  V KTFL     RT KL  IPT  FFQR Y C...........................   M
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                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R            V      HH P    DKVAY  V  L     L    R G                             AM MPWESYRSN SIDLTK  V KNVL     RT KL  IPT  FFKR Y C...........................   M

                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R            L      HH P    DKVAY  V  L     L    R G                             AM MPWETYHSN SIDLTK  V KNFL     RT KL  IPT  FFQR Y C...........................   M
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                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           D       HH P    DKLAY  V  L     I    R G                             AM RPWETYTA TSIDLTT  M NTMP     FT KS  FPT  FFQR Y C...........................   M
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                                   c   c                                    c           KG  B   KG B    KdddG  B  KG   KG B KG B                            KdG                                    R   D                                    R           D       HH P    DKIAY  V  L     I    R G                             AM RPWDAYMS TTIDLEK  A KVFL     WT KL  VPT  FFQR Y C...........................   M
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α2 α3 α4 

C. cinerea
G. lividus
P. ammoniavirescens
S. rosetta
C. cylindracea

H. sp. ATCC 50920
O. tauri

I. sp. A28L
A. shirensis
M. indica
C. papaya
C. olitorius
G. max
V. unguiculata
M. sativa
D. carota
S. lycopersicum
A. thaliana
A. tauschii subsp. strangulata
T. aestivum
H. vulgare subsp. spontaneum
P. hallii
S. officinarum
P. dactylifera
E. guineensis
P. equestris
M. alkaliphilum

T. brucei

T. brucei
T. congolense
T. vivax
A. deanei
C. andersoni
C. tyzzeri
B. alexandrina
B. straminea
B. glabrata
A. californica
P. canaliculate
O. hupensis
P. maximus
M. yessoensis
C. gigas X2
C. gigas X1
C. virginica X2
C. virginica X1
B. floridae
A. planci
P. miniata
A. rubens
A. japonica X1
S. pistillata
O. faveolata
A. tenebrosa
E. diaphana
N. vectensis
A. millepora
P. damicornis
D. gigantea
L. anatina
P. dicentrarchi
A. udagawae
P. citri
H. capsulatum
E. crescens
P. hystricis
T. interdigitale H6
E. mesophile
A. bisporus
P. conissans

江妮妮
高亮

江妮妮
高亮

江妮妮
高亮

江妮妮
高亮



iiiii  iiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiii                                                                   
130 140       150       160       170        180       190       200  X   X         X         X         X          X         X         X

cc  c  cc       c    c       c         ccc cc         c           c          c  DEEEEEEEEEF  DEEEEEEEEEF DF DEEEEEEEEEEEEEEEEEF A A   A    A  DF DEEEF A A A DEELE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR L SL  M RD G I TLL EAE   M  MT I L        R  II    I      V  VI           GG     S   Y T  K   N   V           F E R.Q GLPL VS  IT A MYLFLL A   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR LKSL  M RD G I TLL EAE   M  MT I L        R  II    I         II           GG         Y T  K   N   I           F E R.Q GFAF VS  VT A MYLFLLTA   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR L SL  M RD G I TLL EAE   M  MT I L        R  I     I  S   I  I            GG     T   Q R  K   N   V           F E R.Q GVVF LS KIT A MY FLL A  T

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR M SL RM  D G I TLLEEAE   M  MT V I        R  IL A GI  N   A  IV           GG     T     EA L   Q               F E R.Q GLVF GC  V    MF LLL L   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TI GV  MV  MVR LHSL RM RD G IHTLLEEAE   M  M  L L        R  VL A   F   Y L  AI           GA           E  Y                  IS L RHP SLFV LS  G  FG LIY T C   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR   SL KM RD G IHTLLEEAE   M  L  L L        R  VI    AF   Y I  II           GA    FS     K  N                  IS Q INK SILT VS  GT F  LIF T F   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MMR MRSL RM RD G IHTLLEEAE   M  LT L L        R  VI   G F T F I  IL           AA           Q  Q                   A Q K.Q SLMF LC  GS  F V W G S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MMR MRSL RM RD G IHTLLEEAE   M  LT L L        R  VI   G F T F I  IL           AA           Q  Q                   A Q K.Q SLMF LC  GS  F V W G S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MMR MRSL RM RD G IHTLLEEAE   M  LT L L        R  VI   G F T F I  IL           AA           Q  Q                   A Q K.Q SLLF LC  GS  F V W G S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MMR MRSL RM RD G IHTLLEEAE   M  LT L L        R  VI   GVF T F V  II           AA           Q  Q                   A Q K.K SLFF LC  GS    V M G S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  MVR MKSL  M RD G IHTLLEEAE   M  MT L L        R  VI V GVF T F V  AV     A     AA         W Q  H                   A Q K.Q STLF MS  G     V M F W   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MMR M SL RM RD G IHTLLEEAE   M  MT L L        R  VI   GVF T F I  VI           AA     I     Q  H                   A Q K.Q SWFF TA  GS    V L S W   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  M R LHSL RL RD G IHTLLEEAE   M  MT L L        R  VI A GIF T F    L            AA T         E  H                   A Q R.Q TWLF GC  G     V F SFA  F

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  M R L SL RL RD G IHTLLEEAE   M  MT L L        R  VI A GIF T F    ML           AA T   T     E  H                   A Q R.Q TRLF GC  G     V F SFA   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  M R LHSL RL RD G IHTLLEEAE   M  MT L L        R  VI   GAF T F I  LL           AA T         K  H                   A Q R.Q SWLF SG  VS    V M S A   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  M R LHSL RL RD G IHTLLEEAE   M  MT L L        R  VI   GAF T F I  LL           AA T         K  H                   A Q R.Q SWLF SG  VS    V M S A   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  M R LHSL RL RD G IHTLLEEAE   M  MT L L        R  VI   GAF T F    LL           AA T         K  H                   A Q R.Q TWLF MG  VS    V M SGA   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  M R LHSL RL RD G IHTLLEEAE   M  MT L L        R  VI   GAF T F    LL           AA T         K  H                   A Q R.Q TWLF MG  VS    V M SGA   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  M R LHSL RL RD G IHTLLEEAE   M  MT L L        R  VV A G F T F A  LV           AA T         K  Y                   A Q R.N SALF WC  F   T V L S A   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  M R LRSL RM RD G IHTLLEEAE   M  MT L L           VL   GIF N F L  L            AA T         Q  H                   A E R.K GRLFTMA  FT    V M F A  C

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  M R LRSL RM RD G IHTLLEEAE   M  MT L L           VL   GLF N F L  I            AA T         Q  F                   A E R.K GKLFTMG  LT    V M F A  C

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  M R LRSL KL RD G IHTLLEEAE   M  MT L L           VL   GI  N F    L            AA T         Q  H                   A E R.K GKLFMFG  LT   SV L FFA  C

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR LRSL RM RD G IHTLLEEAE   M  MT L L           VL A GIF N F V  LI           GG           E  H                   A E K.K SKFFTLA  G     V I F A   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TI GV  MI  M R  H L RL RD G IHTLLEEAE   M  MT L M        R  VL A G F N F L  LI           AG T  F A    Q  N                   A E K.Q GILF GA  L   T V L F A   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TI GV  MI  M R  H L RL RD G IHTLLEEAE   M  MT L M        R  IL A GVF N F L  LI           GA T  F A    T  N                   A E K.Q GVIF GT  L     V L F A   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MI  MAR LKSL RL RD G IHTLLEEAE   M  MT L M        R  II A GVF N F I  MI           GG           S  H                   A E K.K GALF GV  A     V M F A   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MI  MAR LKSL KL RD G IHTLLEEAE   M  MT L L        R  II A GVF N F I  LL           GG           S  H                   A E K.Q GTLF GV  G     V M F A   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MI  M R   SL RL RD G IHTLLEEAE   M  MT L L        R  IL A GVF N F I  L            GA T  FN     T  H                   A E K.R GILF GV  A     V M F A  T

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MI  MAR  HSL KL RD G IHTLLEEAE   M  MT L L        R  IL A GVF N F I  ML           SA    F      T  H                   A E K.Q GMLF GV  L     V C F A   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MI  MAR   SL KL RD G IHTLLEEAE   M  MT L L        R  IL A GVF N F V  IL           AA    FD     T  H                   A E K.Q GALF GV  L     V C F A   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  M R  HSL RM RD G IHTLLEEAE   M  MT L L        R  VL M GVF N F I  LL           GA T  F      R  H                   A E K.Q GLIF GM  L     V M F S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MVR LRSL KM  D G IHTLIEEAE   M  MT I L        R  VI A G F   F I  LI           AA           LP H                   A Q R.Q GLPF LG  G   G LVF A S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV   V  MVR LRSL  M RD G IHTLIEEAE   V  LT L V        R  VI A   Y   F    IA         F AG         N E  Q                   F Q R.Q SNIF MG  F  VW VAL SSL   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    SV GV  MV  MLR LRSL RM RD G I TLLEEA    M  LT L L        R  VL A GVF N F I  LI           GG           K  N   E      Y        F K A.E GWFM LM  G     F G F S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    SV GV  MV  MLR LHSM RM RD G I TLLEE     M  LT L M        R  VL A GVF N F V  LI           GG           K  N   E     SY        F K A.E GWFM TM  G     F G F A   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR LRSL RM RD G I TLLEEA    M  LS L L        R  VL A GVF N F I  LI           GG           K  N   E      Y        F K A.Q GWFM LM  G     F G F S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR LRSL RM RD G I TLLEEA    M  LS L L        R  VL A GVF N F I  LI           GG           K  N   E      Y        F K A.E GWFM LM  G     F G F S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR LRSL RM RD G I TLLEEA    M  LT L I        R  VL A GVF N F I  LI           GG           K  M   E      Y        F K R.E GWFM LM  G     F G F S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR LHSL KM RD G I TLLEEA    M  LT L L        R  VL A GVF N F L  LI           GG           K  N   E      Y        F K A.E GWFM LM  G     F G F S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR LRSL RM RD G I TLLEDA    M  LT L M        K  IL A GVF N F    LI           GG           K  N   E      Y        F K A.E GWFM LM  G     C G FFA   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    SI GV  MV   LR L SL  M RD G IHT LEEAE   M  MT M L        R  VL A GVF N F L  LV           AAT    T   L R  G     C             F S R.K SIFF AL  G     Y L F S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TI G   MV   LR L SL  M RD G IHT LEEAE   M  MT M L        R  IL A GVF N F    LI      C    AAT    Q   L R  S     C             F T R.Q SIFF LM  G     Y L FFS   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    SI GV  MV   LR L SL  M RD G IHT LEEAE   M  MT M L        R  VL A GVF N F L  I            AAT    Q   L R  S     C             F T R.K SIAF AM  G     Y L F S  F

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR L SL  M RD G IHTLLEEAE   M  MT M L        R  VL A GVF N F V  MI           AA     S   L R  S                   F T R.Q SLFF AL  G     F L F S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y     I GV  MV  MLR L SL  M RD G IHTLLEEAE   M  MT M L        R  VL A GVF N F V  LI  A        AA     T   L R  S                   F T R.Q SMFF AL  G     Y L F S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GI  MV   LR LKSL  M RD G IHTLLEEAE   M  LT M L        R  VL A GVF N Y L  LA           AGS        L K  H                   F Q R.E GLLF GM  A     W L F G   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR LRSL  M RD G IHTLLEEAE   M  LT L V        R  VI A GVF N Y V  LI           GG         S K  H                   F Q R.K GFMF SA  V     F L F S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV   V  MLR MRSL  M RD G IHTLLEEAE   M  LT L          R  VL A GIF N Y    LL         F AG         S R  N                   F QFI.Q GPFM FS  A     F A LFF   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  MLR M SL  L RD G IHTLLEEAE   M  LT L L        R  VL A GVF N F L  LI           GA     M   T K  H                   F K R.E GLMF LA  A     F A F S   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  AI  LHSL RM  D G IHTLLEEAE   M  LT I V        R  VI A GIF N F V  L      A     GG  Q        KN D                   F E A.K NWLE TL  I     Y A F L  F

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  AI  LHSL RM  D G IHTLLDEAE   M  LT I V        R  II A GIF N F I  L      A     GG  Q        KN D                   F E A.K SGFE AL  I     Y V F L  C

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  ML  LKSL KL    G IK LLEEAE   M  MT V L        R  VL V GVF N F V  VL     A     GG  L        EQSG    A              M E V.Q KWYE LL  A     F S F L   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  ML  LKSL K     G IK LLEEAE   M  MT V L        R  VL V GVF N F V  IL     A     GG  L       FQQSG    A              M E V.Q KWYE LL  A     F A F L   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  MM  LKSL R     G IK LLEEAE   M  MT V L        R  VL V GVF N F V  ML     A     GG  L       FQQSG    A              M E V.Q KWYE LL  T     F A F L   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  ML  LRSL K     G IK LLEEAE   M  MT V L        R  VL V GVF N F V  IL     A     GG  L       FQQSG    A              M E V.K KWYE LL  A     F A F L   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  ML  LRSL K     G IK LMEEAE   M  MT V L        R  VI V GVF N F V  IL     A     GG  L       FQQSG    A              M E V.K KWYE LL  A     F A F L   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  ML  LKSL K  H  G VK LLEEAE   M  MT V L        R  VL V GVF N F V  IL     A     GG  L       FQ SG    A              M E V.K KWYE FL  A     F A F L   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  ML  LKSL K  H  G IK LLEEAE   M  MT V L        R  VL V GVF N F V  IL     A     GG  L       FQ SG    A              M E V.Q KWHE LL  A     F A F L   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV GV  MV  ML  LRSL K  H  G IK LLEEAE   M  MT V L        R  VI V GVF N Y V  LL           GG  L       FE SG    A              M E V.Q KWYE LL  A     F F S L   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  ML  LKSI K  H  G IK LLEEAE   M  MT M L        R  VM V GIF N F V  VI     A     GG  L       FE SG    A              M E V.K KWYE LL  L     F S F C   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  ML  LRSL R     G IR LLEEAE   M  MT M V        R  VI V GVF N Y    LI     A     GG  L       FEQSG    A              F E A.Q RWYE AL  A     F A FFG   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  ML  LRSL R     G IR LLEEAE   M  MT M V        R  VI V GVF N Y    LI     A     GG  L       FEQSG    A              F E A.Q RWYE AL  A     F A FFG   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  ML  LRSL R     G IR LLEEAE   M  MT M V        R  VI V GVF N Y I  LL     A     GG  L       FEQSG    A              F E A.Q RWYE AL  V     F A F G   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  ML  LRSL R  H  G IRTLLEEAE   M  MT M V        R  VL V GVF N Y L  LI     A     GG  L       FE SG                   F E A.K RWYE AL  A     F A F G   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  ML  LRSL R     G IR LLEEAE   M  MT M V        R  VL V GVF N Y L  LI     A     GG  L       FEPSG    A              F E A.K KWYE AL  A     F A F G   

cc  c  cc       c    c       c         ccc cc         c           c          c  KdddddddddG  KdddddddddG KG KdddddddddddddddddG B B   B    B  KG KdddG B B B KddLE  A  PG       H    R       W         NER HL         P           Q          Y    TV  V  MV  ML  LRSL R  H  G VR LLEEAE   M  MT M V        R  VI V GVF N Y V  LL     A     AG  L       FE SG    A              F E A.K RWYE AL  A     F A F G   
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P. ammoniavirescens
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H. sp. ATCC 50920
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I. sp. A28L
A. shirensis
M. indica
C. papaya
C. olitorius
G. max
V. unguiculata
M. sativa
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S. lycopersicum
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A. tauschii subsp. strangulata
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S. officinarum
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E. guineensis
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T. congolense
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A. deanei
C. andersoni
C. tyzzeri
B. alexandrina
B. straminea
B. glabrata
A. californica
P. canaliculate
O. hupensis
P. maximus
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C. virginica X2
C. virginica X1
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P. miniata
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     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPR   R       E V T T  I EIE             A  IA   W L    A L DVI AV       R VN  L   TC  F         L   RC E   A..GHLKDWAEVP  E  KG  R AP.D K L   Y   S  ST  F   S 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPR   R       E V T T  I EIE             A  IA   W L    A L DVI AV       R VN  L   TC  F         L   RC E   A..GHLKDWAEMP  E  KD  R AP.D K L   Y   S  ST  F   S 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPR   R       E V T T  I  LD          N  A  IA   W L    A MRDVL AV A  A  R VN  L   TC  F         K   DA KA  D..GLMPTWT KP  D  KT  G AD.D L     L       N  D   T 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPR   K       E V T T  L DID             L  IA   W L    A MRDLV  V A  A    VN      YA  L         K   HL Q   S..GKLPEWNEAP  E  KK  K DD.E T     LN      C SH   TF

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPR           E I T T  L EID             A  IA   W L    A MRDVI  V A  A    VN      HC AF         K   HC R   A..GNLADWDKRP  L  RN  H AP.D T     LN      C SY   TF

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPR   R       E V T T  L DID             A  LAI  W M    A VRDLI AV A  A    VN  L   VC  F         R   HA H   GD.GQASEWARKP  M   K  R PE.D T     I       S SH   T 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  S K   R       E V S T  L  VD G        N  A  IAI  W L    A LREVI AV A  AK R VN    S TA  V         Y   EY AG  S .....KYE VP  Q   D  Q PE.D R     I          D   GF

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  S K   R       E V S T  L  VD G        N  A  IAI  W L    A LRDVI AV A  AK R VN    S TA  I         Y   EY EG  N .....KYE VP  Q   D  E PE.D R     I          D   GF

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E I S T  L DID G        N  A  IAI  W L    A LKDVI VV A  AH R VN  A   LA  I         H   EY K   S .....AIK IP  A   D  R PK.D T     T          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E I S T  L DID G        N  A  IAI  W L    A LKDVI VI A  AH R VN  A   LA  I         H   EY K   S .....AIK VP  A   D  R PK.D T     T          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E I S T  L DIE G        N  A  IAI  W L    A LKDVI VI A  AH R VN  A   LA  I         H   EY K   S .....AIE VP  A   D  R PK.D T     T          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E I S T  L DLE G        N  A  IAI  W L    A LKDVI VI A  AH R VN  A   VA  I         H   EY K   S .....AIE VP  A   D  R PK.D R     T          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E I S T  L DIE G        N  A  IAI  W L    A LKDVI VI A  AH R VN  A   VA  I         H   EY K   S .....AIE VP  A   D  R PK.D K     T          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E I S T  L DID G        N  A  IAI  W L    A LKDVI VI A  AH R VN  A   VA  V         H   EY K   S .....AIE VP  A   D  R PK.D K     T          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E I S T  L DID G        N  A  I I  W L    A LRDVI VI A  AH R VN  A   LA  I         H   EY K   R .....LIE VP  A S D  R PQ.D K     L          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E I S T  L DID G        N  A  IAI  W L    A LKDVI VI A  AH R VN  A   LA  V         H   LY N   R .....EIE VP  A   D  R PK.D T     T          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPR   R       E I S T  L DID G        N  A  IAI  W L    A LKDVV VI A  AH R VN  A   LA  V         H   EF K   N .....KIE VA  A   D  R PK.D T     T          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E V S T  L DLD G        N  A  IAI  W L    A LKDVV VV A  AH R VN  A   FA  V         H   EF K   D .....KID VP  A   D  R PA.N T     T          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E V S T  L DLD G        N  A  IAI  W L    A LKDVV VV A  AH R VN  A   FA  V         H   EF K   D .....KID VP  A   D  R PA.N T     T          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E V S T  L DLD G        N  A  IAI  W L    A LKDVV VV A  AH R VN  A   FA  V         H   EF K   D .....KIE VP  A   D  R PA.N T     T          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E I S T  L DIE G        N  A  IAI  W L    A LKDVV MV A  AH R VN  A   FA  V         H   EY K   D .....KIE VP  A   D  Q PA.D T     I          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E I S T  L DLE G        N  A  IAI  W L    A LKDVV VV    AH R VN  A   FA  V         H   EY K   A .....KIE VP  A   D  Q PA.D T     I   S      D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E V S T  L DLD G        N  A  IAI  W L    A LKDVV VV A  AH R VN  A   FA  V         H   EY N   A .....KID VP  A   D  R PR.D T     T          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E I S T  L DLD G        N  A  IAI  W L    A LKDVV VV A  AH R VN  A   FA  V         H   EF K   A .....KIE VP  A   D  R PP.D T     I          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  ddG  KG KdddddddG KdG  B KdG B        B  KG KdG KG B    B KdddG KddddddddG KdG B     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E I S T  L DLD G        N  A  IA   W L    A LRDVI VV A  AH R VN  A   FA  I         H   EF K   N .....NIK VP  E  KD  R PP.D T     M          D   F 

     c  cccccc c   c                      c     c                 c cc  c    c  IIH  JH JIIIIIIIH JIH  C JIH C        C  JH JIH JH C    C JIIIH JIIIIIIIIH JIH C     H  VGYLEE A   Y                      P     Y                 R DE  H    H  SPK   R       E V S T  L  VD G        N  A  IAI  W L    A LREVI AV A  A  R VN      TA  F         Y   EY EG  A .....KYE VP  Q   D  Q DQ.D R     L       E  D   DF

α8 α9 α10 
T. brucei

T. brucei
T. congolense
T. vivax
A. deanei
C. andersoni
C. tyzzeri
B. alexandrina
B. straminea
B. glabrata
A. californica
P. canaliculate
O. hupensis
P. maximus
M. yessoensis
C. gigas X2
C. gigas X1
C. virginica X2
C. virginica X1
B. floridae
A. planci
P. miniata
A. rubens
A. japonica X1
S. pistillata
O. faveolata
A. tenebrosa
E. diaphana
N. vectensis
A. millepora
P. damicornis
D. gigantea
L. anatina
P. dicentrarchi
A. udagawae
P. citri
H. capsulatum
E. crescens
P. hystricis
T. interdigitale H6
E. mesophile
A. bisporus
P. conissans
C. cinerea
G. lividus
P. ammoniavirescens
S. rosetta
C. cylindracea

H. sp. ATCC 50920
O. tauri

I. sp. A28L
A. shirensis
M. indica
C. papaya
C. olitorius
G. max
V. unguiculata
M. sativa
D. carota
S. lycopersicum
A. thaliana
A. tauschii subsp. strangulata
T. aestivum
H. vulgare subsp. spontaneum
P. hallii
S. officinarum
P. dactylifera
E. guineensis
P. equestris
M. alkaliphilum

# # #
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江妮妮
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iiiii lll       
280 290 300 310 320   X   X   X   X   X
  A                                                         M                                                       AD HEKRLQNSVNPFVVLKKNPEEMYSNQPSGKTRTDFGSEGAKTASNVNKHV.....

  B                                                         M                                                       AD HEHHLQNSVNPFVVLKKNPAELYNDQGAIKGAAACAAGATTKSS...........

  B                                                         M                                                       AD HAKRLQNCVNPFVVLKTNPELLYANAAPVADKTMSERESGLKDGKLSH.......

  B                                                         M                                                       AD HSHNLCRNPNPFAVLKQTDSK..................................

  B                                                         L                                                       AI KPG.DPNPFASKV..........................................

  B                                                         I                                                       AD RLN.GE.................................................

  B                                                         L                                                       AS RKD.DFNPYKPGH..........................................

  B                                                         L                                                       AS RKD.DFNPYKPGQ..........................................

  B                                                         L                                                       AS RKD.DFNPYKPGH..........................................

  B                                                         L                                                       AS KKD.EFNPYKPGK..........................................

  B                                                         L                                                       AS KKD.EFNPYKPGH..........................................

  B                                                         L                                                       AS KAN.QFNPYKPGQ..........................................

  B                                                         L                                                       AS KED.DYNPYKPGK..........................................

  B                                                         L                                                       AS KED.DYNPYKPGK..........................................

  B                                                         M                                                       AS KTD.QYNPFLPGQ..........................................

  B                                                         M                                                       AS KED.EYNPYEPGK..........................................

  B                                                         L                                                       AS PTD.KYNPFLPGQ..........................................

  B                                                         M                                                       AS KED.EYNPYEPGK..........................................

  B                                                         L                                                       SD DKD.DPNPFQPGK..........................................

  B                                                         L                                                       SD KPD.DSNPFPPGQ..........................................

  B                                                         L                                                       SD KPD.ESNPFPPGQ..........................................

  B                                                         L                                                       SD KSD.DSNPFPPGQ..........................................

  B                                                         L                                                       GT NLT.DQNPFPPGK..........................................

  B                                                         L                                                       SS PLC.APNPFHPGEKKL.......................................

  B                                                         L                                                       SS PLC.APNPFLPGEKKL.......................................

  B                                                         I                                                       GT NPH.EPNPFLPGQRKL.......................................

  B                                                         I                                                       SS HLD.DPNPFHPGQRKL.......................................

  B                                                         I                                                       SS HLD.DPNPFFPGQRKL.......................................

  B                                                         I                                                       SS HLN.EKNPFSPGQKKL.......................................

  B                                                         I                                                       SS HLN.EKNPFSPGQKKL.......................................

  B                                                         M                                                       AS HLD.QQNPFEPWERKL.......................................

  B                                                       ANNMRN.PHVHNQFKPGDKAINADQCRHTGPCKCKV......................

  B                                                       ADDYTQ.QQPNPYSPEQ.........................................

  B                                                         L                                                       GN QQNADPNPYAAKYKDPSKPHPTKGIENLKPTGWERDEII................

  B                                                         L                                                       GN DQKNDPNPYVSEYKKGTKPHPTKDLSYYRPHGWERDDAI................

  B                                                         L                                                       AN KQGVDPNPYASKYDNPEAPHPTKSAEIVKPTGWERDEVI................

  B                                                         L                                                       AN NQAVDPNPYAVKYDNPDEPHPTKSAAIIKPTGWERKDVL................

  B                                                         L                                                       AN NQGTDPNPYASKYDDPKEVRPTKTAEVVKPTGWERDEVL................

  B                                                         L                                                       AN NQKIDPNPYAAKYENPEKPHPTKSAEIVKPTGWDRQDVI................

  B                                                         L                                                       AN KAE.DPNPFVSVYKDPTKPHPGPSIEHIKSKGWEREDVI................

  B                                                         L                                                       AN DQRSDVNPFALREPDMHVKGSRVEFKRQESEEYAKVSHEMMEEHLESAKKTNGGL

  B                                                         L                                                       AN NHSTDVNPFALREPDMLVKGQKIEFQRSESEEYVKQSHDLMTKQRVKATDS....

  B                                                         L                                                       AN NHDTDVNPFALREPDMHTKGKKIEFERHEAEAYIKESHELLGKK...........

  B                                                         L                                                       AN NPAADVNPFALSEPDMFVKGKKLGFERSEAEKYVQESNDSLSRRRAERKH.....

  B                                                         L                                                       AN NQSTDVNPFAFSEPDMLVKGKKLGFERSEAEKYVQETHELLSRRRAEIKH.....

  B                                                       S.TLKTTDVNPYVSGK..........................................

  B                                                         M                                                       GN GKE.QTNPFDKHSHTVP......................................

  B                                                         M                                                       SQ KAS.DENPFVPGTHQIS......................................

  B                                                         M                                                       SS GIR.QANPFHVGHTELPENFVDPPPGFVPEHCR......................

  B                                                       ADELKSGARK................................................

  B                                                       ADELKARK..................................................

  B                                                         V                                                       SD QVQGKELRDAPAPVGYH......................................

  B                                                         I                                                       SD HYQGKELREAPAPLGYH......................................

  B                                                         I                                                       SD HFQGKELREAPAPLGYH......................................

  B                                                         I                                                       SD HFQGKELREAPAPIGYH......................................

  B                                                         I                                                       SD HFQGKELREAPAPIGYH......................................

  B                                                         I                                                       SD HFHGKELRDAPAPLGYH......................................

  B                                                         I                                                       SD HFEGKELRDAPAPLGYH......................................

  B                                                         I                                                       SD HYQGKKLQEAAAPIGYH......................................

  B                                                         I                                                       SD RNQGKELREAAAPIGYH......................................

  B                                                         V                                                       SD YYQGMQLKATPAPIGYH......................................

  B                                                         V                                                       SD YYQGMQLKATPAPIGYH......................................

  B                                                         V                                                       SD YYQGMKLKTAPAPIGYH......................................

  B                                                         V                                                       SD HYQGMELKETPAPIEYH......................................

  B                                                         I                                                       SD HFQGMQLKETPAPLGYH......................................

  B                                                         V                                                       SD HYQGMNLKEAPAPLGYH......................................

  B                                                         V                                                       SD HYQGMNLKQTPAPLGYH......................................

  B                                                         V                                                       SD QYQGMDLKQTPAPVGYH......................................

  C                                                       ANQLS.....................................................

η3 

C. cinerea
G. lividus
P. ammoniavirescens
S. rosetta
C. cylindracea

H. sp. ATCC 50920
O. tauri

I. sp. A28L
A. shirensis
M. indica
C. papaya
C. olitorius
G. max
V. unguiculata
M. sativa
D. carota
S. lycopersicum
A. thaliana
A. tauschii subsp. strangulata
T. aestivum
H. vulgare subsp. spontaneum
P. hallii
S. officinarum
P. dactylifera
E. guineensis
P. equestris
M. alkaliphilum

T. brucei

T. brucei
T. congolense
T. vivax
A. deanei
C. andersoni
C. tyzzeri
B. alexandrina
B. straminea
B. glabrata
A. californica
P. canaliculate
O. hupensis
P. maximus
M. yessoensis
C. gigas X2
C. gigas X1
C. virginica X2
C. virginica X1
B. floridae
A. planci
P. miniata
A. rubens
A. japonica X1
S. pistillata
O. faveolata
A. tenebrosa
E. diaphana
N. vectensis
A. millepora
P. damicornis
D. gigantea
L. anatina
P. dicentrarchi
A. udagawae
P. citri
H. capsulatum
E. crescens
P. hystricis
T. interdigitale H6 
E. mesophile
A. bisporus
P. conissans

江妮妮
高亮

江妮妮
高亮

江妮妮
高亮

江妮妮
高亮




