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HvMAPK4   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   V QL LM  LLGTPS   I  V    AR YL S             P A    V LL NV H  D  TD      MDT SR RNEK  R  T MRKKDPVPFSQKF N DPLG K  E

HvMAPK5   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   V QL LM  LLGTPS   I  V    AR YL S             P A   AL LL NV H  D  TD      MDT SR RNEK  R  T MRKKEPISFSHKF N DPL  D  Q

HvMAPK17   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   V QL LI  VLGTPS   I  V                              AV VI NV H  D  TD      LDA SQ WIFGG........................F  K  V

HvMAPK18   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   V QL II  LLGTPS   L  I    AR YL               P A   AV LL NV H  D  TD      SET SR RNEK  R  SCMRKKHPVPLTQKF N DPL  R  G

HvMAPK3   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   V QL LM  VLGTPS   L  I    AR YL N             P I   AL LL NV H  D  TD      AES AK RNEK  R  S MRKKPKVPLTKKF G DPM  H  E

HvMAPK6   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   V QL LM  LLGTPS   I  I    AR YL N             P V   AL LL NV H  D  TD      AES SR RNEK  R  G MKKKHPIPFSQKF G DPM  H  E

HvMAPK12   B KG KG  KddddG   B  B    KG KG B             B B   KG KG ............................................................

HvMAPK9   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   M QM LI  VIGTPT   L  I    AR YM               P V   AL LI DH H  R  TE      DDD GF RNED  R  RHLPQFPRRPFPGQF K QPA  D  E

HvMAPK16   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   V QL LL  LI TPS              YI                      I IL DH H  R  ME  S   VPKYSLFR.DSTTD  QMY................... D  .

HvMAPK1   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   I QL LI  LIGSP    L  L    AR YM Q               M   AV LL DY Q  K  TE     DDSS GF RSDN  R  K LPQYPRQDFRLRFRN SDG  D  E

HvMAPK10   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   L QL LI  VLGT S   L  I    AR YV S             P A   AI LL DC N  K  VD    M DAN EF GNTK  K  K LSYTVGVPLTRMY Q HPL  D  E

HvMAPK19   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   L QL LI  VLGT S   L  I    AR YI S             P A   AI LL EC N  K  VN    M EAD AF DNSK  K  K LPYTPGIPLSSMY Q HPL  D  Q

HvMAPK8   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   L QL LI  VLGT S   L  I    AR YI T             P A   AI LL EC N  K  VN    M ESD EF DNPK  R  K LPYTPGVPLASMY H HPL  D  Q

HvMAPK13   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   L QL LI  VLGT S   L  I    AR YI T             P A   AI LL EC N  K  VN    M ESD EF DNPK  R  K LPYTPGVPLASMY H HPL  D  Q

HvMAPK11   B KG KG  KddddG   B  B    KG KG B             B B   KG KG     QL  I  VLGTP    L        R    Q             P A   AL LI TETD  FK CA     D.HS WPEGMNLP SSSF FFQIPPRNLWELI N SLE  D  K

HvMAPK15   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   A  I  I  ILGTPN           A     Q             P A   AL LI SE DE YK CN      .QHTWAGGLQL ASIHF FPQSGSINLSEVV T SED  N  S

HvMAPK20   B KG KG  KddddG   B  B    KG KG B             B B   KG KG   A  I  I  VIGSP            A     Q               A   AV LI SE DE LK CN     D.EQTWPQGLSL EAMKY FPQIRGNQLSEVMKS SSE  D  S

HvMAPK14   C JH JH  JIIIIH   C  C    JH JH C             C C   JH JH   A  I  I  VIGSP            A     Q               A   AV LI SE DE LK CN     D.EQTWPQGLSL EAMKY FPQIRGNQLSEVMKS SSE  D  S

    310       320           330       340       350               X         X             X         X         X         
HvMAPK2 DF  DEF  A DF  DF  DF       A                            DF KL  FDP  R TA  AL  PY       L                            VK   LA   KD P  EE  AD  FKG.... AKVEREPSCQPISKMEFEFERRKFTKEE  E

HvMAPK7 KG  KdG  B KG  KG  KG       B                            KG RL  FDP  R TA  AL  PY       L                            VK   LA   KD P  EE  AD  FKG.... GKVEREPSCQPISKFEFEFERKKVTKED  E

HvMAPK4 KG  KdG  B KG  KG  KG       B                            KG KL  FDP  R TA  AL  PY       L                            IR   LA   KD P  EE  TD  FRG.... SKPEREPSCQPIRKMEFDFEHSRVSKDD  E

HvMAPK5 KG  KdG  B KG  KG  KG       B                            KG RL  FDP  R TA  AL  PY       L                            IR   LA   KD P  EE  SH  FKG.... AKVEREPSCQPITKMEFEFERRRVTKED  E

HvMAPK17 KG  KdG  B KG  KG  KG       B                            KG RV                                                            CL........................................................

HvMAPK18 KG  KdG  B KG  KG  KG       B                            KG RL  FDP  R SA  AL  PY       L                            VR   LA   KD P  EE  AD  FAS.... ANVEREPSRHPISKLEFEFERRKVTKDD  E

HvMAPK3 KG  KdG  B KG  KG  KG       B                            KG RL  FDP  R TA  AL  PY       L                            VR   LA   KD P  DE  TD  FTG.... ANSEREPIAQPISKLEFEFEKRKLGKDD  E

HvMAPK6 KG  KdG  B KG  KG  KG       B                            KG RL  FDP  R TA  AL  PY       L                                 LA   AD P  AE  AD  FTG.... ANSELEPTTQPISKT................

HvMAPK12 KG  KdG  B KG  KG  KG       B                            KG ............................................................

HvMAPK9 KG  KdG  B KG  KG  KG       B                            KG RM  F P  R TV  AL  PY       L                            MK   LT N LQ I  EE  EH  LER.... HDVADEPICT..DPFSFDFEQHPLTEDQ  Q

HvMAPK16 KG  KdG  B KG  KG  KG       B                            KG ............................................................

HvMAPK1 KG  KdG  B KG  KG  KG       B                            KG RM  FDP  R TV  AL  PY       L                            MK   LV   SR I  DE  HH  LAS.... HDINEEPTCP..APFSFDFEQPSFTEEH  E

HvMAPK10 KG  KdG  B KG  KG  KG       B                            KG KM  FDP  R SV  AL  PY       L                            IR   LV   SK I  TE  EH  MST.... YDPSANHPAQ..APIDLDIDEK.LGVDM  E

HvMAPK19 KG  KdG  B KG  KG  KG       B                            KG KM  FDP  R SV  AL  PY       L                            IR   LV   SK I  TQ  EH  MSP.... YDPSANPPAQ..VPIDLDIDEN.IGTDM  E

HvMAPK8 KG  KdG  B KG  KG  KG       B                            KG KM  FDP  R SV  AL  PY       L                            IR   LI   TK I  TQ  EH  MSP.... YDPSANPPAQ..VPIDLDIDEN.ISSEM  E

HvMAPK13 KG  KdG  B KG  KG  KG       B                            KG KM  FDP  R SV  AL  PY       L                            IR   LI   TK I  TQ  EH  MSP.... YDPSANPPAQ..VPIDLDIDEN.ISSEM  E

HvMAPK11 KG  KdG  B KG  KG  KG       B                            KG  L  WDP  R TA  AL  PF       V                               Q CS   RR P  EQ  QH  FNV.RKW QRPLHDASYSKMNEPRATPPRLELD.....L

HvMAPK15 KG  KdG  B KG  KG  KG       B                            KG  L  WDP  R TA  VL  PF       V                            AR W CS   RK P  VE  QH  FQQPCFY PPSLRYRSTGYATPPPSVGAKGAMDQKN  R

HvMAPK20 KG  KdG  B KG  KG  KG       B                            KG  L  WDP  R  A  VL   F       V                            AR S CS   CK PK AE  QHA FKD.CTY PASVRPKVAGPPKTPPGVGVRGVSG.HI  R

HvMAPK14 JH  JIH  C JH  JH  JH       C                            JH  L  WDP  R  A  VL   F       V                            AR S CS   CK PK AE  QHA FKD.CTY PASVRPKVAGPPKTPPGVGVRGVSG.HI  R



360       370       380       390       400       410         X         X         X         X         X         X         
HvMAPK2      A    A                                                      I    P                                                 LIFRE LEYH QLLKDYTNGSEKTNFLYPSAVDNFRRQFANLEEDGGKGGAPE...RKHV

HvMAPK7      B    B                                                      I    P                                                 LIFRE LEYH QLLKDYMNGTEKTNFLYPSAVDNFRRQFANLEENGGKGGAVVPSDRKHV

HvMAPK4      B    B                                                      I    P                                                 LIFQE LEYH QLLKSYIDGTERTTFLYPSAVDHFKKQFSHLEESDGSG.PVVPADRKHA

HvMAPK5      B    B                                                      I    P                                                 LIFRE LEYH QLLKDYTNGTERTTFLYPSAVDQFRKQFAHLEENTENG.PVVPMDRKHT

HvMAPK17      B    B                                                 ............................................................

HvMAPK18      B    B                                                      I    P                                                 LIYRE LEYH QMLEEYMKGGDQISFLYPSGVDRFKRQFAHLEEHYSKGERGSPLQRKHA

HvMAPK3      B    B                                                      I    P                                                 LIYRE LEYH HMLQEYLRGGDQMSFMYPSGVDRFKQQFAHLEKGGAKGDKSSPQLRQNA

HvMAPK6      B    B                                                 ............................................................

HvMAPK12      B    B                                                 ............................................................

HvMAPK9      B    B                                                      A    P                                                 LIFNE LELN NFRY.............................................

HvMAPK16      B    B                                                 ............................................................

HvMAPK1      B    B                                                           P                                                 LIWRETLAFN DPPY.............................................

HvMAPK10      B    B                                                      M                                                      MLWQE LQYP..................................................

HvMAPK19      B    B                                                      M    P                                                 MLWQE LQYH EAARMVNM.........................................

HvMAPK8      B    B                                                      M    P                                                 MMWQE LHYH EAAAAVNM.........................................

HvMAPK13      B    B                                                      M    P                                                 MMWQE LHYH EAAAAVNM.........................................

HvMAPK11      B    B                                                 WGFGTESDD.LDLTLSLKPS..SVSDLGKR.........VPE.....RREEQNLLYPGYG

HvMAPK15      B    B                                                      L    P                                                 YPVGT SNGR AVNNSYLSTNAPARAAGVQRKLELDHQVKPEGNHKLTTKENAMNQPWSR

HvMAPK20      B    B                                                      L    P                                                 YSTGA STSK AGNISIKPN..SLSKIGVQRKLQLDRQA.PE.KKSTRPAESNTKQTTSR

HvMAPK14      C    C                                                      L    P                                                 YSTGA STSK AGNISIKPN..SLSKIGVQRKLQLDRQA.PE.KKSTRPAESNTKQTTSR

 420       430                                     440         X         X                                       X      
HvMAPK2 SLPRTTTVHSTPIPTTSGP..............................ASQAPQRIPTA

HvMAPK7 SLPRTTTVHSTPIPPKDQK..............................PSQVPQRIPTG

HvMAPK4 SLPRSTIVHSTPIPAKDTR...PLFGKPCS....KTSSETGRYAGNGHGASQASHAAQAV

HvMAPK5 SLPRSTIVHSAPIHAKEQPRIGPSRDKPSPDESYKNPRDSEKYSGNVQRTSLAPQRVPTA

HvMAPK17 ............................................................

HvMAPK18 SLPRQRVGASNDSNNEQHI...................................SDQEMS

HvMAPK3 SLPRERAIGNKHGDSEYQV...................................KLN..T

HvMAPK6 ............................................................

HvMAPK12 ............................................................

HvMAPK9 ............................................................

HvMAPK16 ............................................................

HvMAPK1 ............................................................

HvMAPK10 ............................................................

HvMAPK19 ............................................................

HvMAPK8 ............................................................

HvMAPK13 ............................................................

HvMAPK11 NPP..VQPGLWPLMSSSHRP........................................

HvMAPK15 LPPAPVRNNMNYLAAKEQIPR................................GGAPDIA

HvMAPK20 VPARNSPVNANPMLRHSRS.........................................

HvMAPK14 VPARNSPVNANPMLRHSRS.........................................

 450       460       470         480       490       500       X         X         X           X         X         X    
HvMAPK2 RPGRVVASATPIENAAFADRQTGRRMS..RDPAAPPAAAAAGYTLRPDCPDRQQQQQQQE

HvMAPK7 RPGRVVGPVIPFENSCAMDPYSQRRVA..RNPVLPAAATNLSAYAYHRKSDNTERELQQE

HvMAPK4 VSRRAAGSALPYEGGSGKHPYD.VASRPAMSTGCPPQQQIPQMYGQYQHQAPAGAGAGAG

HvMAPK5 RPGRVVGPVLPYENGGMKDTYDPRRVAAAMNSGYAPQQQIPQIYGYYQTPAKSACSEPSQ

HvMAPK17 ............................................................

HvMAPK18 AEPDAHGAVSPQKPQDAPGVGQNGLSPTSLSSRTYLKSASISASKCVVVNPNKQPEYDDA

HvMAPK3 GEKPVHASVT............DGISKPLMSARSLLKSETMSASKCIGEIKNKDDEL...

HvMAPK6 ............................................................

HvMAPK12 ............................................................

HvMAPK9 ............................................................

HvMAPK16 ............................................................

HvMAPK1 ............................................................

HvMAPK10 ............................................................

HvMAPK19 ............................................................

HvMAPK8 ............................................................

HvMAPK13 ............................................................

HvMAPK11 ..LGEAPVMPSWQQAYMLDSHATTLPAAAGGGGFPGSSPFGLFPLQ.....PNLMENRSL

HvMAPK15 EKLSQLSMSTTTRAPIMPSDRFVDLKATTRAHGEPVRRPVPLGPRDTWHARNDPFRRTYE

HvMAPK20 ..LPETGRATVHKVSSIT.ERLAHMSVTSRTR.TTVKPPVPLLKAG..HLKSDFLGKSDE

HvMAPK14 ..LPETGRATVHKVSSIT.ERLAHMSVTSRTR.TTVKPPVPLLKAG..HLKSDFLGKSDE

   510       520        530                                      X         X          X                                 
HvMAPK2 LEKDRTRYRPALHFRDARVAPEA.EARPSAYYIP..........................

HvMAPK7 LEKDRMQYQPMQRFMDAKMVSP..DLRSSSYYMPKGVPKADVAERTALQPNMMQG.....

HvMAPK4 AGIP.QAMGGYACGGYAKGTAPAPAMRAPTYRHVPAGQKNGRLDRLAVETTDIYTRSLNG

HvMAPK5 AEMYTLHQQAYACANSSTVPDVALDMRAPPFHQS.AVPKRGSSDRLSAES.NLYSRSLNG

HvMAPK17 ............................................................

HvMAPK18 ISEETEGAVDGLSEKVSKMHA.......................................

HvMAPK3 ...ESVDAADGVSQKIAQLKT.......................................

HvMAPK6 ............................................................

HvMAPK12 ............................................................

HvMAPK9 ............................................................

HvMAPK16 ............................................................

HvMAPK1 ............................................................

HvMAPK10 ............................................................

HvMAPK19 ............................................................

HvMAPK8 ............................................................

HvMAPK13 ............................................................

HvMAPK11 AP..APIRQVNFF...............................................

HvMAPK15 MPGERALLQRKLVS..............................................

HvMAPK20 IP.PAKRLTRKLVS..............................................

HvMAPK14 IP.PAKRLTRKLVS..............................................



   540       550                                                 X         X                                            
HvMAPK2 ...PFNGIAAVAGGYSKVGAA....ARMY                               

HvMAPK7 .IAPFNGIAAVGGSYNKASAVQYGVSRMY                               

HvMAPK4 IVAAAAASAGTASAHRKVGTVPFGMPTTY                               

HvMAPK5 ..MAPTTSGVAASGHRKVGVVPYGVSQMY                               

HvMAPK17 .............................                               

HvMAPK18 .............................                               

HvMAPK3 .............................                               

HvMAPK6 .............................                               

HvMAPK12 .............................                               

HvMAPK9 .............................                               

HvMAPK16 .............................                               

HvMAPK1 .............................                               

HvMAPK10 .............................                               

HvMAPK19 .............................                               

HvMAPK8 .............................                               

HvMAPK13 .............................                               

HvMAPK11 .............................                               

HvMAPK15 .............................                               

HvMAPK20 .............................                               

HvMAPK14 .............................                               

 


