
 
 
 
AtWRKY33   147 FQSQEQQKK---NQSEQWSQTETRP-----NNQAVSYNGREQRKGEDGYNWRKYGQKQVK 198  
AhWRKY33   141 FQPQEQQRK---NQSEQWNQTETRP-----NNQAVSYNGREQRKGEDGYNWRKYGQKQVK 192  
AlWRKY33   133 FQPQEQQKN---NQSEQWNQTETRP-----NNQAVSYNGREQRKGEDGYNWRKYGQKQVK 184  
BnWRKY33   135 -------------SVLQWSQTDTRPNN--NTHQAVPYNGREQRKGEDGYNWRKYGQKQVK 179  
BoWRKY33   135 -------------SVLQWSQTDTRPNN--NTHQAVPYNGREQRKGEDGYNWRKYGQKQVK 179  
BrWRKY33   112 FQAQEQERK---NQSDQWSQTLNNSN----THQAVSYNVREQRKGEDGYNWRKYGQKQVK 164  
StWRKY33   154 FSTAKTGVKSEVAPIQSFSQE-NMPNNPAPVHYCQPSQYVREQKAEDGYNWRKYGQKQVK 212  
SlWRKY33    94 FSTAKTGVKSEVAPIQSFSQE-NMSNNPAPVHYCQPSQYVREQKAEDGYNWRKYGQKQVK 152 
                               .:.*  .        : .   :  .::*.***************   
AtWRKY33      GSENPRSYYKCTFPNCPTKKKVERSLEGQITEIVYKGSHNHPKPQSTRRSSS-SSSTFHS 257  
AhWRKY33      GSENPRSYYKCTFPNCPTKKKVERSLEGQITEIVYKGSHNHPKPQSTRRSSS-SSSTFHS 251  
AlWRKY33      GSENPRSYYKCTFPNCPTKKKVERSLEGQITEIVYKGSHNHPKPQSTRRSSS-SSSTFHS 243  
BnWRKY33      GSENPRSYYKCTFPSCPTKKKVEMSLDGQITEIVYKGSHNHPKPQSTRRSSSS-SSTFHS 238  
BoWRKY33      GSENPRSYYKCTYPSCPTKKKVEMSLDGQITEIVYKGSHNHPKPQSTRRSSSS-FSTFHS 238  
BrWRKY33      GSENPRSYYKCTFPSCPTKKKVERSLEGQITEIVYKGSHNHPKPQSTRRSSSSSSSTFHS 224  
StWRKY33      GSENPRSYYKCTFPNCPTKKKVERNLDGHITEIVYKGSHNHPKPQSTRRSSSQSVQNLAY 272  
SlWRKY33      GSENPRSYYKCTFPNCPTKKKVERNLDGHITEI--------------------------- 185 
              ************:*.******** .*:*:****                              
AtWRKY33      AVYNASLDHNRQASSDQPNSNNSFHQSDSFGMQQEDNTTSDSVGDDEFEQGSSIVSRDEE 317  
AhWRKY33      AVYNASLDHNRQASSDQPNSNNSFHQSDSFGMQQEDNTTSDSVGDDEFEQGSSVVSREEE 311  
AlWRKY33      AVYNASLDHNRQASSDQPNSNNSFHHSDSFGMQQEDNTTSDSVGDDEFEQGSSIVSREEE 303  
BnWRKY33      GGL------------------DHHGSSDSFAIQQEDNTTSGSLGDDEL----SVISRDEE 276  
BoWRKY33      GGL------------------DHHGSSDSFAIQQEDNATSGSLGDDEL----SVISREEE 276  
BrWRKY33      AVFNASLD-------------NSFSHSDSLAIQQDDNTTSGSVGDDEFERGSSVVSRE-E 270  
StWRKY33      SNL---------DVTNQPNAFHENGQRDSFAVTD---NSSASFGDEDVDQGSPIS-KSGE 319  
SlWRKY33      -----------------PNAFLENGQRDSFAVTD---NSSASFGDDDVDQGSPIS-KSGE 224 
                                         **:.: :    :* *.**::.     :  :. *   
AtWRKY33      DCGSEPEAKRWKGDNETNGGNGGGSKTVREPRIVVQTTSDIDILDDGYRWRKYGQKVVKG 377  
AhWRKY33      DCGSEPEAKRWKGDNETNGGNGGGSKTVREPRIVVQTTSDIDILDDGYRWRKYGQKVVKG 371  
AlWRKY33      DCGSEPEAKRWKGENETNGGNGGGSKTVREPRIVVQTTSDIDILDDGYRWRKYGQKVVKG 363  
BnWRKY33      DCGSEPEAKRWKGENETNGGNGDGSKTVREPRIVVQTTSDIDILDDGYRWRKYGQKVVKG 336  
BoWRKY33      DYGSEPEAKRWKGENETNGGSGNGSKTVREPRIVVQTTSDIDILDDGYRWRKYGQKVVKG 336  
BrWRKY33      ECGSEPEAKRWKGESETNGGNGNGSKTVREPRIVVQTTSDIDILDDGYRWRKYGQKVVKG 330  
StWRKY33      ---NEPEAKRWKGDNENEV-ISSASRTVREPRIVVQTTSDIDILDDGYRWRKYGQKVVKG 375  
SlWRKY33      NDENEPEAKRWKGDNENEV-ISSASRTVREPRIVVQTTSDIDILDDGYRWRKYGQKVVKG 283 
                 .*********:.*.:   ...*:**********************************   
AtWRKY33      NPNPRSYYKCTTIGCPVRKHVERASHDMRAVITTYEGKHNHDVPAARGSGYA-TNRAPQD 436  
AhWRKY33      NPNPRSYYKCTTIGCPVRKHVERASHDMRAVITTYEGKHNHDVPAARGSGYA-TNRAPQD 430  
AlWRKY33      NPNPRSYYKCTTIGCPVRKHVERASHDMRAVITTYEGKHNHDVPAARGSGYA-TNRAPQD 422  
BnWRKY33      NPNPRSYYKCTTTGCPVRKHVERASNDMRAVITTYEGKHNHDVPAARGSGYS-TNRLAQD 395  
BoWRKY33      NPNPRSYYKCTTTGCPVRKHVERASHDMRAVITTYEGKHNHDVPAARGSGYS-TNRLAQD 395  
BrWRKY33      NPNPRSYYKCTTIGCPVRKHVERASQDLRAVITTYEGKHNHDVPAARGSGYA-TNRPVQD 389  
StWRKY33      NPNPRLAIPTPYNISCFSHYYILLCKELNDQLA--------------------------- 408  
SlWRKY33      NPNPRSYYKCTFTGCPVRKHVERASHDLRAVITTYEGKHNHDVPAARGSGSYAMNKPPSG 343 
              *****         . . ::    .:::.  ::                              
AtWRKY33      SS---SVP--IRPAAIAGHSN----------YTTSSQAPYTLQMLHNNN--TNTGPFGYA 479  
AhWRKY33      SS---SVP--IRPAAIAGHSN----------YTASSQAPYTLQMLHNNN--TNSGAFGYA 473  
AlWRKY33      SS---SVP--IRPAAIAGHSN----------YTTSSQAPYTLQMLHNNN--TNSGAFGYA 465  
BnWRKY33      PS---SAP--IRPNAIAGHSH----------YTTSSQAPYTLQMLQHNNNNTNAGPFGYA 440  
BoWRKY33      PS---SAP--IRPNAIAGHSH----------YTTSSQAPYTLQMLQHNN-NTNAGPFGYA 439  
BrWRKY33      PS---SAP--IRPAAIAGHTN----------YTTSSRPPYTLQMLQNNNNNTNAGPYGYA 434  
StWRKY33      ------------------------------------------------------------ 408  
SlWRKY33      SNNNNSMPVVPRPTVLANHSNQGMNFNDTFFNTTQIQPPITLQMLQSSGTSSYSG-FGNS 402 
 
AtWRKY33      MNNNNNNSNLQTQQNFVGGGFSRAKEEPNEET--SFFDSFMP 519  
AhWRKY33      MNNNNNNSNLQTQQNFVGGGFSRAKEEPNEET--SFFDSFLP 513  
AlWRKY33      MNNNNNNSNLQTQQNFVGGGFSRAKEEPNEET--SFFDSFLP 505  
BnWRKY33      MNNNNNNFQ-TQQNNFVGGGFSIAKEEPNEESSSSFFDSFLS 481  
BoWRKY33      MNN---NIQ-TQQNNFVGGGFSIAKEEPNEESSSSFFDSFLS 477  
BrWRKY33      MNNNN--NNLQTQRNDFAGGFSRAKEEPNDES-SSFLDSFLS 473  
StWRKY33      ------------------------------------------ 408  
SlWRKY33      SGS------YMNQMQHTNNSKPISKEEPKD---DLFFSSFLN 435  

 
Fig. S1. Identified SUMO sites are conserved in different WRKY33 homologs. 
Sequence alignment of WRKY33 amino acid from Arabidopsis thaliana (AtWRKY33) against 
WRKY33 sequence of Arabidopsis halleri (AhWRKY33), Arabidopsis lyrata (AlWRKY33), 
Brassica napus (BnWRKY33), Brassica oleracea (BoWRKY33), Brassica rapa (BrWRKY33), 
Solanum tuberosum (StWRKY33) and Solanum lycopersicum (SlWRKY33). The conserved 
Lysines are highlighted in grey. EnsemblPlants was used to identify WRKY33 homologs in 
other plant species and the alignment was done using Clustal Omega. 


























