BnaA03 . MKKS @ === == e KRPDLSLPLPYRNVLILA] 21
BnaA0l .MKK5 : -——-—--—————————————— ; P IQPPP———SP;KS —————————————————— JFR: 33
BnaC01.MKK5 : --———-—=——-——————————- w 'IQPEP-——SP*KN 33
BnaC03.MKK5 : MPCLHLALFLDVHQVSYLLLHE <SRVEDFS 75
AtMKK5 : 36
BnaA05. 36
BnaA08. 31
BnaC03. 31
BnaC06. -
AtMKK4 36
BnaA03. 87
BnaA0l1. 99
BnaC0l1. 95
BnaC03. 129
AtMKK5 102
BnaA05. 91
BnaA08. 96
BnaC03. 96
BnaC06. -
AtMKK4 111
BnaA03. 162
BnaA01. 174
BnaC01.MKK5 GEIQVLLEPMI}E LEGYH 170
BnaC03.MKK5 'GEVEVLLEFMDHGSLEe- 204
AtMKK5 GEIQVLLEFMDEGSLE 177
BnaA05.MKK4 ) 166
BnaA08.MKK4 171
BnaC03.MKK4 171
BnaC06.MKK4 44
AtMKK4 : 186
activation loop
BnaA03.MKK5 : RH B IADFGVSRILAQTMDPCNSSVGTIAYMSPERINTD HGRYDGHAGDIWS : 237
BnaAQOl.MKK5 : E IADFGVSRILAQTMDPCNSSVGTIAYMS PERINTDLNHGRYNGHAGDVWS : 249
BnaCO0l1l.MKK5 : EE IADFGVSRILAQTMDPCNSSVGTIAYMSPERINTDLNEIGRY N GDVWS -1
BnaC03.MKK5 K ; IADFGVSRILAQTMDECNSSVGTVAYMSPERIDSDENIGRYDG-AGDIWS 1 279
AtMKK5 : IVHRDIKPSNLLINSE '1IADFGVSRILAQPCNSSVGTIAYMSPERINTD;_’::EGRYD e : 252
BnaA05.MKK4 : RHIVHRDIKPSNLLINS) IADFGVSRVIAQTLEPCES SVGTIAYMSPERINTD; !‘GI:YDGIiAGDIWS 1 241
BnaA08.MKK4 : RHIVHRDIKPSNLLINS IADFGVSRILAQTMDPCNSSVGTIAYMSPERINTDLNEGRYDGHAGDIWS 1 246
BnaC03.MKK4 : RHIVHRDIKPSNLLINSI IADFGVSRILAQTMDPCNSSVGTIAYMSPERINTDENS.GRYDGHAGDIWS N1
BnaC06.MKK4 : RH IADFGVSRVLAQTLQECESSVGTIAYMSPERINTDLNEGEYDG.AGDIWS : 119

AtMKK4 : HIVHRDIKPSNLLINSLVNNVKIADFGVSRILAQTMDPCNSSVGTIAYMSPERINTDENSGEYDGh4A : 261

BnaR03.MKK5 GVSVLEFYLGRFPFAVSROGDWASLMCAICMTQPPEAPATASIANFRAFT SCCLYEIN P VS 312
BnaA0l.MKK5 GVSILEFYLGRFPFLVSROGDWASLMCAICMSQPPEAPATASIHAFREAFVSCCLOS VP SASOQLLOHPFI) : 324
BnaC01l.MKK5 GVSILEFYLGRFPFLVSROGDWASLMCAICMSQPPEAPATASIHIFRAFVSCCLOSIN P SASQLLOHPFI} : 320
BnaC03.MKK5 GVSILEFYLGRFPF|VEREGDWASLMCAICMYQPPEAPATASHAFRAFISCCLOEN P KR SALOTLORPFI K
AtMKK5 GVSILEFYLGRFPFLVSROGDWASLMCAICMSQPPEAPATASW >*FRHFVSCCLOE Pl S IAQLLQHPFIH 1 327
BnaA05.MKK4 GVSV'.LEFFLGRFPE"VNREGDWASLMCAIC WPPEAPATAS)¥YFRHFVSCCLONNPL Quw : 316
BnaA08.MKK4 GVSILEFYLGRFPFHVSRQGDWASLMCAICMSQPPEAPATASPDFREFISCCD" P;RR¥T : 321
BnaC03.MKK4 GVSILEFYLGRFPE SRQGDWASIMCAICMSQPE‘EAPAEASFRHFISCCL AFPERR T, : 321
BnaC06.MKK4 GVSVLEFFLGRFPFAVRIPGDWASLMCAICMSIIPPEAPATASIZIFREFVSCCLOS : 194
AtMKK4 GVSILEFYLGRFPFVSROGDWASLMCAICMSQPPEAPATAS|2FRHFISCCLOIZ : 336
BnaA03.MKK5 : SSGGLI’ROMLPPPPPAS* : 330
BnaAO1l.MKK5 : STRAPGS* : 331
BnaCO1l.MKK5 : STRAPAS*-- : 327
BnaC03.MKK5 : STGGPP* : 362
AtMKKS : mngm.pppnpmsas* -------- : 348
BnaR05.MKK4 : GASQSQNRSPQ/HOLLPPPH-----=-======== : 337

BnaC03.MKK4 : AVSQGLNRSPQ'HQLLPPPPPRTLSSSSSSSPTT* : 356
BnaC06.MKK4 : GAIQSQNRspQﬁHQLLpppH* ______________ . 215
AtMKK4 : -ASPSQNRSPQI'HQLLPPPRP----LSSSSSPTT* : 366

BnaAO8.MKK4 : AVGQGQNRSPQ'ﬁ! ’HQLLPPPPERTLSSSSSS—PTT* : 355

Figure S1: Sequence alignment of identified MPK4/5 copies in Brassica napus
and Arabidopsis. Amino acid sequences were used for alignment, and the
identical amino acids and similar amino acids were displayed with black and
grey shading respectively. The activation loop was marked with red square

frame, and conserved Ser/Thr was highlighted in blue.
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Figure S2: Phylogenetic analysis showing the relationship between each copy
of B. napus MKK5 and MKK4/5 in Brassica species, as well as MKK4/5 in
Arabidopsis.
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*---- : 370
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QIV*- : 392
QIV*- : 392
TAIA* : 395
PAIA* : 395
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AJVELMDTDLHQITIRSNQGLSEEHCQYFLYQLLRGLKYIHSAIMVIHRDLKPSNLLLNANCD LK
VYIAHELMDTDLHQIIRSNQGLSEEHCQYE‘LYQILRGLKYIHSAI VLHRDLKPSNLLLNANCDLKEH
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65
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112
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132
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: 266
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: 268

313
313
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. Sequence alignment of B. napus MPK3/6 copies. The identical

amino acids and similar amino acids were displayed with black and grey

shading respectively. TEY motif was marked with red; common docking site

was marked with red square frame, and two adjacent acidic residues was

highlighted in blue.



