Group A

GXGxxG

OsMKK6 -MRGK-KPHKELKLSVPA-QETPVDKFL- -TASGTFKDGELRLNQRGLQLISEETADEPQSTNLKVE--D-VQLSMDDLEMIQVIGKGSGGIVOLVRHKWVGTLYALKGIQMN

AtMKK6 MVKIK-SNLKQLKLSVPA-QESPISSFL- -TASGTFHDGDFLLNQKGLRLTSDEKQSRQSDSKEL----D-FEITAEDLETVKVIGKGSGGVVQLVRHKWVGKFFAMKVIQMN

GhMKK6 -MKSK-KPLKQLKLAVPA-QETPISSFL- -TASGTFHDGDLLLNQKGLRLISEEKESRPSDAKEL----D-FEFSLEDLETIKVIGKGSGGVVQLVRHKWVGRLFALKVIQMN

StMKK6 —TASGTFHDGDLLLNQKGLRLISEENESLPSETKEI----D-LQFSLEDLETIKVIGKGSGGVVQLVRHKWVGTLFALKVIQMN

OsMKKL ~ MGKPG------- KLALPS-HESTIGKFL- -TQSGTFKDGDLLVNKDGLRIVSQSEEGEAPPIEPL----DHNQLSLDDLDAIKVIGKGSSGIVQLVRHKWTGQFFALKVIQLN

ZmMKK1 ~THSGTFTDGDLRVNKDGLRIVSRREGGEAPPIEPL----D-SQLSLDDLDVIKVIGKGSSGNVOLVRHKFTGQFFALKVIQLN

AtMKK1 -PICLPP-LEQSISKFL--—-—————-' TQSGTFKDGDLRVNKDGIQTVSLSEPGAPPPIEPL----D-NQLSLADLEVIKVIGKGSSGNVQLVKHKLTQQFFALKVIQLN

AtMKK2 MKKGGFSNN--LKLAIPVAGEQSITKFLRKGFGSLCRTQSGTFKDGDLRVNKDGVRIISQLEPEVLSPIKPA----D-DQLSLSDLDMVKVIGKGSSGVVQLVOHKWTGOFFALKVIQLN

BnMKK1 MKKGGFSNN--LKLSIPPAGEQSITKFL- -TQSGTFKDGDLRVNKDGVRIVSQSEPEALSPIKPA----D-DKLGLSDLDMVKFVGKGSSGVVQLVQHKWTGQFFALKVIQLN

PeMKK2a MKKGGLNPNVKLKLSLPPPKEVSFAKFL- -TQSGTFRDGDLLVNRDGVRIVSQIDTQPPPPITPT----D-NQLSLADIDMVKVIGKGSSGIVQLVQHKWTSQFFALKVIQMN

TEA024893.1 MKKGTLRPS--LKLSLPPSDEVAFSKFL- -TESGTFMDGDLLVNRDGVRIVSQSQVETPPLIQPS----D-NQISLADFDAIKVIGKGNGGIVRLVQHKWTGQFFALKVIQMN

StMKK1 MKKGSFAPN--LKLSLPPPDEVALSKFL- -TESGTFKDGDLLVNRDGVRIVSQSEVAAPSVIQPS----D-NQLCLADFEAVKVIGKGNGGIVRLVQHKWTGQFFALKVIQMN

NbSIPKK MKKGSFAPN--LKLSLPPPDEVNLSKFL- ~TESGTFKDGDLLVNRDGVRIVSQSEVEAPSVIQPS----D-NQLCLADFEAVKVIGKGNGGIVRLVQHKWTGQFFALK---MN

GhMKK1 MKKGKGIVNPNLKLSLPPPAELSFAKFL- ~TESGTFKDGDLLVNKDGVRIVSESESEAPPPIKPSETDAD-DQLNLDDIDAIKVIGKGNGGIVOLVOHKWTGQFFALKIIQMN
DWK

OsMKK6 IQEAVRKQIVQELKINQ-ATQONAHIVLCHQSFYHNGVIYLVLEYMDRGSLADIIKQVKTILEPYLAVLCKQVLEGLLYLHHERH] ). ! INRKGEVKITDFG

AtMKK6 IQEEIRKQIVQELKINQASSQCPHVVVCYHSFYHNGAFSLVLEYMDRGSLADVIRQVKTILEPYLAVVCKQVLLGLVYLHNERH]

GhMKK6 IQEEIRKQIVQELKINQ-ASQCSHVVVCYHSFYHNGAISLVLEYMDRGSLADVIRQVNTILEPYLAVVCKQVLQGLVYLHHERH]

StMKK6 IQEDIRKQIVQELKINQ-ASQCPHVVVCYHSFYHNGAISLVLEYMDRGSLVDVIGQLKTILEPYLAVVCKQVLQGLVYLHHERH]

OsMKK1 IQENIRRQIAQELKISL-STQCQYVVACCQCFYVNGVISIVLEYMDSGSLSDFLKTVKTIPEPYLAAICKQVLKGLMY LHHEKH]

ZmMKK1 IDESIRKQIAKELKINL-STQCQYVVVFYQCFYFNGAISIVLEYMDGGSLADFLKTVKTIPEAYLAAICTQMLKGLIYLHNEKR!

AtMKK1 TEESTCRAISQELRINL-SSQCPYLVSCYQSFYHNGLVSIILEFMDGGSLADLLKKVGKVPENMLSAICKRVLRGLCYIHHERR|

AtMKK2 IDEAIRKAIAQELKINQ-SSQCPNLVTSYQSFYDNGAISLILEYMDGGSLADFLKSVKAIPDSYLSAIFRQVLQGLIYLHHDRH

BnMKK1 VDEAIRKPIAQELKINQ-SSQCPYLVTSYQSFYDNGAISLILEYMDGGSLEDFLKSVKTIPESYLSAIFKQVLQGLIYLHHDKH

PeMKK2a IEESARKAITQELKINQ-SSQCPYVVMCYQSLYDNGAISIILEYMDGGSLADFLKSVRKISEPYLAAICKQVLKGLLYLHHEKH

TEA024893.1 IEESARKQIAQELKINQ-SSQCPYVVVCYQSFYDNGAISIILEYMDGGSLADFLKKVKNIPESYLSAICYQVLKGLSYLHHEMH

StMKK1 IDESMRKHIAQELRINQ-SSQCPYVVICYQSFFDNGAISLILEYMDGGSLADFLKKVKTIPERYLAVICKQVLKGLWYLHHEKH]

NbSIPKK IEESMRKHIAQELRINQ-SSQCPYVVISYQSFFDNGAISIILEYMDGGSLADFLKKVKTIPERYLAAICKQVLKGLWYLHHEKH]

GhMKK1 IEESARKQIAKELKINQ-SSQCPYVVVCYQSFYKNGAISIILEYMDGGSLADFLRKVKSIPEPYLAAICNQVLKGLMYLHHEKHETE PS LINHRGEVKITDFG

OsMKK6 RDTFVGTYNYMAPERISGSSYDYKSDIWSLGLVILECAIGRFPYIPSE-GEGWLSFYELLEAIVDQPPPSAPADQFSPEFCAFISSCIQKDPAERMSASELLNHPFIKKFE-DKDLDLRI

AtMKK6 RDTFVGTYNYMSPERISGSTYDYSSDIWSLGMSVLECAIGRFPYLESEDQONPPSFYELLAAIVENPPPTAPSDQFSPEFCSFVSACIQKDPPARASSLDLLSHPFIKKFE-DKDIDLGI

GhMKK6 RDTFVGTYNYMSPERISGSTYDYSSDIWSLGMVVLECAIGRFPYMQSEDQQSWPSFYELLEAIVEKPPPTAPSDQFSPEFCSFVSACIKKNPKERASSLDLLSHPFIRKFE-DKDIDLGI

StMKK6 RDTFVGTYNYMAPERISGSTYDYKSDIWSLGMVILECAIGRFPYIQSEDQQARPSFYELLEAIVSSPPPSAPADQFSPEFCSFVSACIQKDPRDRSSALDLLSHPFIKKFE-DKDIDLSI

OsMKK1 RDTFTGTYNYMAPERISGQKHGYMSDIWSLGLVMLELATGEFPYPPRE~ -SFYELLEAVVDHPPPSAPSDQFSEEFCSFVSACIQKNASDRSSAQILLNHPFLSMYD-DLNIDLAS

ZmMKK1 RDTFIGTRNYMAPERIDGKKHGSMSDIWSLGLVILECATGIFPFPPCE- —-SFYELLVAVVDQPPPSAPPDQFSPEFCGFISACLQKDANDRS SAQALLDHPFLSMYD-DLHVDLAS

AtMKK1 ANSFVGTYPYMSPERISGSLYSNKSDIWSLGLVLLECATGKFPYTPPEHKKGWSSVYELVDAIVENPPPCAPSNLFSPEFCSFISQCVQKDPRDRKSAKELLEHKFVKMFE-DSDTNLSA

AtMKK2 ANTFVGTYNYMSPERIVGNKYGNKSDIWSLGLVVLECATGKFPYAPPNQEETWTSVFELMEAIVDQPPPALPSGNFSPELSSFISTCLQKDPNSRSSAKELMEHPFLNKYD-YSGINLAS

BnMKK1 ANTFVGTYNYMSPERIVGNKYGNKSDIWSLGLVVLECATGKFPYLPPDEEETWSSVLELMEAIVDQPPPTLPSESFSPELSSFISTCLQKDPDSRSSARELMEHPFVKKYDNNSEINLAS

PeMKK2a ANTFVGTYNYMSPERISGGRYDYKSDIWSLGLVLLECATGEFSITPPVPNEGWTNVYELMVAIVDQPPPSAPPDQFSPEFCSFISACVQKDPKDRQSAHELMEHPFMNMYE-DQHVDLSS

TEA024893.1 ANTFVGTYNYMSPERICGSKYGSRSDIWSLGLVLLECATGHFPYSPPQQGEGWTNVYELMETIVDQPPPCAPNNQFSPEFCSFISACLKKEPKDRQTANDLMMHPFIKMFK-GVDIDLAS

StMKK1 ANTFVGTYNYMSPERISGGAYDYKSDIWSLGLVLLECATGHFPYTPPEGDEGWVNVYELMETIVDQPEPCAPPDQFSPQFCSFISACVQKHQKDRLSANELMSHPFITMYD-DQDIDLGF

NbSIPKK ANTFVGTYNYMSPERILGGAYGYRSDIWSLGLVLLECATGVFPYSPPQADEGWVNVYELMETIVDQPAPSAPPDQFSPQFCSFISACVQOKDQKDRLSANELMRHPFITMYD-DLDIDLGS

GhMKK1 ANTFVGTYNYMSPERIIGDKYGSKSDIWSLGLVLLECATGQFPYSPPDQAEGWTNFYELMEQIVEQPPPSAPSDRFSSEFCSFISACVKKDPNERKSAHELLGLPFLNMYC-D--VDLES

OsMKK6 LVESLEPPMNISE J55

AtMKK6 LVGTLEPPVNYLR: 356

GhMKK6 LVGSLEPPVNYPR: 354

StMKK6 LVSSLEPPVNFPR: 354

OsMKK1 YFTTDGSPLATFNTSNRYDDR 352

ZmMKK1 YFTTAGSPLATFNSRQL - 350

AtMKK1 YFTDAGSLIPPLAN-- - 354

AtMKK2 YFTDAGSPLATLGNLSGTFSV 372

BnMKK1 YFTNAGSPLATLKNLSGTFSV 364

PeMKK2a ¥PTNAGE-LATL~~——————— SO

TEA024893.1 YFTNAGSPLATF--- 354

StMKK1 YFTSAGPPLATLTEL- 357

NbSIPKK YFTSAGPPLATLTEL- 354

GhMKK1 YFKSAGSPLATLELV- 361
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GXxxGxG
MAGLEELKKKLQPLLFDDPDKGGVSSRVPLPEDTCDSYVVSDGGTVNLLSRSLGEYNINEHGFHKRSTGP-EESDSGEKAYRCASHDMHIFGPIGNGASSVVORAVEIPVHRILALKKIN
MSGLEELKKKLQPLLFDDTDKGGVSTRVPFPEDTCDSYVVSDGGTINLLSRSFGEYNINEHGFHKRSTGP-EEPDSGEKAYRCASEDMHIFGPIGNGASSVVQRAIFIPVHRILALKKIN
MAGLEELKKKLQPLLFDDLDRVGASTRVPLPEDTCDSYAVSDGGTVNLLSRSLGEYKINEHGFHKRSAGP-DELDSDEKAYRCASHEMHIFGPIGNGASSVVERAIFIPVHRILALKKIN
MSGLEEFRKKLAPLF--DAEKGFSAGSTLDPYDS---YMLSDSGTVNLLSRSYGVYNINELGLQKCTSSPVDETDQGEKTYRCASHEMRIFGAIGSGASSVVORAMHIPSHRILALKKIN
MAALEELKKKLSPLF--DAEKGFSSSSSLDPNDS---YLLSDGGTVNLLSRSYGVYNFNELGLQKCTSSHVDESESSETTYQCASHEMRVEGAIGSGASSVVORATIHIPNHRILALKKIN

DWK
IFEKEKRQQILNEMRTLCEACCYIGLVEFQGAFYMPDSGQISIALEYMDGGSLANVIKIKKSIPEPVLAHMLOKVLLGLRYLHEVRH INLKGEAKITDFG'
IFEKEKRQQILNEMRTLCEASCYPGLVEFQGAFYMPDSGQISIALEYMDGGSLADVIKVKKSIPEPVLAHMLQKVLLGLKY LHEVRHE] IKLKGEAKITDFG'
IFEKEKRQQILNEMRTLCEACCYPGLVEFQGAFYMPDSGQISIALEYMDGGSLADVIRVKKSIPEPVLSHMLQKVLLGLRYLHEVRH INLKGEAKITDFG'
IFEKEKRQQLLTEIRTLCEAPCSEGLVEFHGAFYSPDSGQISIALEYMDGGSLADILRLKKSIPEPVLSSMFQKLLQGLSYLHGVRH] INLKGEPKITDFGI
IFEREKRQQLLTEIRTLCEAPCHEGLVDFHGAFYSPDSGQISIALEYMNGGSLADILKVTKKIPEPVLSSLFHKLLQGLSYLHGVRH] INLKGEPKITDFGI

MAMCATFVGTVTYMSPERIRNENYSYAADIWSLGLAILECATGKFPYNVNEGPANLMLOQILDDPSPTPPKDSYSSEFCSFINDCLQKDADARPSCEQLLSHPFIKRYENTTVDLVAYVKS
MAMCATFVGTVTYMSPERIRNENYSYAADIWSLGLTILECATGKFPYNVNEGPANLMLQILDDPSPTPPEDAYTPEFCSFINDCLRKDADARPTCEQLLSHAFIKRYEQTGVDLAAYVRG
MAMCATFVGTVTYMSPERIRNENYSYAADIWSLGLTILECATGKFPYDVNEGPANLMLQILDDPSPTPPVDTCSLEFCSFINDCLQKDADARPTCEQLLSHPFIKRYAGTEVPLAAYVKS
MAMCATFVGTVTYMSPERIRNESYSYPADIWSLGLALFECGTGEFPYMANEGPVNLMLQILDDPSPSPPKHKFSPEFCSFIDACLQKDADARPTAEQLLSHPFIKKHEHDTVDLAAFVRS
MAMCATFVGTVTYMSPERIRNDSYSYPADIWSLGLALFECGTGEFPYIANEGPVNLMLQILDDPSPTPPKQEFSPEFCSFIDACLQKDPDARPTADQLLSHPFITKHEKERVDLATEVQS

IVDPTERLKQIAEMLAVHYYLLFNGTDGIWHYMKTFYMEESTFSFSGNVYVGQSDIFDTLSNIRKKLKGDCPREKIVHVVEKLHCRAHGETGIAIRVSGSFIVGNQFLICGEGLQAEGMP
VVNPT-RLKQIAEMLAVHYYLLFNGS! YMKTFYKEESSFSFSGNVYVGQSATIFDTLSNIRKKLKGDRPREKIVHVVEKLHCRANGETEIAIRVSGSFITGNQFLIFGEGLQAEGMP
VVDPTDMLKQIAEMLATHYYLLFNGPDGIWHHMKTFYMEQSTFSFSENVYVGONEIFDILSNIRKKLKGDRPREKIVHVVEKLHCRANGETGVAIRVSGSFIVGNQFLVCGEGIKAEGMP
VFDPTQRLKDLADMLTIHYYLLFDGPDENWQHARTLYNEDSTFSFSGKQFVGPNDIHAKLSSIRGTLAGDWPPEKLVHVVEKLQCRAHGQDGVAIRVSGSLI IGNQFLICGDGLQVEGMA
IFDPTQRLKDLADMLTIHYYSLFDGFDDLWHHAKSLYTETSVFSFSGKHNTGSTEIFSALSDIRNTLTGDLPSEKLVHVVEKLHCKPCGSGGVI IRAVGSFIVGNQFLICGDG EGLP

SLEELSIDIPSKRVGQFREQFIMEPGSSMGCYYILRQDLYIIQA- 523
SLEEIDIDIPSKRVGQFREQFTVHPGTSMGCYYTAKQDLYIVQS~- 522
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SFKDLGFDVASRRVGRFQEQFVVESGDLIGKYFLAKQELYITNLD 520
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Gx

OsMKK4 ~  ------- MRPG---GPPSLRAGLQQQOOQQQPGTPGRSRRRPDLTLPLPQRDLTSLAVPLPLPLPPSSAPSST LGGVP TPPNSVGSAPPAPPPLSELERVRRIGS
TaMKKS -MRPG- QQQQOPGTPGRARRRPDLTLPLPQRDLTSLAVPLPLPPPPSSAPSST MPMPMSMTPPNSAGSAPPAPPPLGELERVRRVGS
AtMKK4 - -MRPI- —~GVSVPVKSRPRRRPDLTLPLPQRDVS-LAVPLPLPPT PSS ASSTNTNSSIEAKNYSDLVRGNRIGS
AtMKKS MKPI 'ASPMKNRLRKRPDLSLPLPHRDVA-LAVPLPLPPPSSSSSAPASSSA-————-————————————————— ISTNISAARKSLSELERVNRIGS
BnaA03.MKK MRRNKRPDLSLPLPNRNVA-LAVPLPLPPPPSSSSALASSSA-——--————————=——=———-— ISTNISAAKRLSELERVNRIGS
GhMKK4 MLFLNSVNSPSSGEVRPNQHSQPPAVGGSSSANRNRPRRLAELTVPLPQRTVSLLAVPLPLPPASNAARSTC NSKQVNLSEIDRVNRIGS
S1MKK2 = -MRPAANSTNAASSMPP —-PSSAGQRSRPRRRTDLTLPLPQRDVA-LAVPLPLPPTSSSS, PLPTPLHFSELERVNRIGS
PtMKK4 - -MKPV---QPPPPQPLP STNRHTNNSRPRRRPDLKLPLPQRDPQ-LAVPLPLPPN N. ARAQLSFSELDRINRIGS
GhMKKS MRPN HQPPP: NKNRPRRRADLTLPLPQRDPS-LAVPLPLPPSSNSAPPA. NSNALPQQVNFSELDRVNRIGS
GxxG DWK

OsMKK4 GAGGTVWMVRHRPTGRPYALKVLYGNHDDAVRRQITREIAILRTAEHPAVVRCHGMYEQAGELQILLEYMDGGSLEGRRIASEAFLADVARQVLSGIAYLHRRH

TaMKKS GAGGTVWLVRHAPTGRAYALKVLYGHHDEAVRRQITREIAILRTAEHPSIVRCHGMYEQAGELQILLEYMDGGSLDGRRIASEAFLADVARQVLSGIAYLHRRH]|

AtMKK4 GAGGTVYRVIHRPSSRLYALKVIYGNHEETVRRQICREIEILRDVNHPNVVKCHEMFDONGEIQVLLEFMDKGSLEGAHVWKEQQLADLSRQILSGLAYLHSRH]

AtMKKS GAGGTVYKRVIHTPTSRPFALKVIYGNHEDTVRRQICREIEILRSVDHPNVVKCHDMFDHNGEIQVLLEFMDQGSLEGAHIWQEQELADLSRQILSGLAY LHRRH]

BnaA03.MKK GAGGTVYKVIHLPTSRPFALKVIYGNHDDNVRRQICREIEILRSVDHPNVVKCHDMFDHNGEVQVLLEFMDKGSLEGRHVSRENELAGLTRQILSGLAYIHRRH]

GhMKK4 GAGGTVYKVIHRPSSRLYALKVIYGNHEETVRRQIRREIEILRDVNHPNVVKCHEMYDRNGEIQVLLEFMDVGSLEGTHISHESNLSDLARQILNGLNYLHRRH]

S1MKK2 GTGGTVYKVLHRPTGRLYALKVIYGNHEDSVRLOMCREIEILRDVDNPNVVRCHDMFDHNGEIQVLLEFMDKGSLEGIHIPLEQPLSDLTRQVLSGLYYLHRRI

PtMKK4 GSGGTVYKVVHRPTSRLYALKVIYGNHEDSVRNSICREIEILRDVNHPNVVKCHDMFDHNGEIQVLLEFMDGGSLEGTHINHEGYLSDVARQILNGIAYLHKRI

GhMKKS GTGGTVYKVVHRPSSRPYALKVIYGNHEESVRRQIRREIEILRDVDHPNVVKCHEMYDHNGEIQVLLEFMDGGSLEGILISREANLSDLARQVLSGLNY LHRRH]

OsMKK4 RRVKIADFGVGRILNQTMDPCNSSVGTIAYMSPERINTDLNDGAYDGYAGDIWSFGLSILEFYMGRFPLGENLGKQGDWAALMCAICY-SDSPAPPPNASPEFKSFISCCLQKNPARRPS
TaMKKS RRVKIADFGVGRILNQTMDPCNSSVGTIAYMSPERINTDLNDGNYNGYAGDIWSFGLSILEFYLGRFPLGENLGKQGDWAALMCAICY-SESPAAPPTASPELRSFISCCLQKNPAKRPS
AtMKK4 KNVKIADFGVSRILAQTMDPCNSSVGTIAYMSPERINTDLNQGKYDGYAGDIWSLGVSILEFYLGRFPFP--VSRQGDWASLMCAICM-SQPPEAPATASPEFRHFISCCLQREPGKRRS
AtMKKS KNVKIADFGVSRILAQTMDPCNSSVGTIAYMSPERINTDLNHGRYDGYAGDVWSLGVSILEFYLGRFPFA--VSRQGDWASLMCAICM-SQPPEAPATASQEFRHFVSCCLQSDPPKRWS
BnaA03.MKK NNVKIADFGVSRILAQTMDPCNSSVGTIAYMSPERINTDLNHGRYDGYAGDIWSLGVSVLEFYLGRFPFA--VSRQGDWASLMCAICM-TQPPEAPATASEDFRHFISCCLQSDPPKRWS
GhMKK4 RKVKIADFGVSRILDQTMHPCNSSVGTVAYMSPERINTDLNQGQYDGYAGDIWSLGVSILEFYLGRFPFA--VGRQGDWASLMCAICMSSQPPEAPPTASYEFRHFISCCLQKDPTRRLT
S1MKK2 REVKIADFGVSRVLAQTMDPCNSSVGTIAYMSPERINTDLNHGQYDGYAGDIWSLGVSILEFYLGRFPFS--VGRQGDWASLMCAICM-SQPPEAPPSASREFREFIACCLQRDPARRWT
PtMKK4 NNVKIADFGVSRILAQTMDPCNSSVGTIAYMSPERINTDLNKGMYDGYAGDIWSLGVSILEFYLGRFPFG--VGRQGDWASLMCAICM-SQPPEAPATASREFRDFIACCLQREPARRFT
GhMKKS KVVKIADFGVSRILDOTMDPCNSSVGTIAYMSPERINTDLNHGLYDGYAGDIWSLGVSILEFYLGRFPFA--VGRQGDWASLMCAICM-SQPPEAPPTASNEFRHFISCCLORDPARRWS
OSMRK4 —~GPQOOQOPQPQPLAPPPS— 369

TaMKK5 --SPPQOQPQVLAAPPC— 372

AtMKK4 -PSQNRSPQNLHQLLPPPRPLSSSSSPTT 366

AtMKKS5 -ATGGPNLRQMLPPPRPLPSAS- 348

BnaA03. —SSGGPNLROMLPPPPPAS--— 330

GhMKK4 ARQLLQHPFIIR NQVA. 351

S1MKK2 AGQLLRHPFITQNSTGTTHTGPATTTTSLSHPLLPPPPHFSSSS- 359

PtMKK4 ANQLLQHPFIVRRA----—~— GEGSGGNGTHSLMLPPPPRPIP-- 52

GhMKKS AAQLLOHPFILR-----——— GOQPHQVAQNLHQLLPPPPPLSS-----— 350

Group D

OsMKK10-2 MALVRQRRHL HLTLPLDHFALRPPPAPQQQQ QPAVAP TSSDVRLSDFERISVLGHGNGG
AtMKK10 MTLVRERRHQE PLTL SIPPLIYHGT-AFSVASSSSS PETSPI TLNDLEKLSVLGQGSGG
OsMKK10-1 MAKLRERRQL RLSVP ASPPPFPHLDHPFAA-LP TPPGSPV LAELEMLSVVGRGAGG
ZmMKK10 MALAGDERLPPFHLSLNVPSRPAVQESSFRHANPPSSTKAIARNKRLPPFHLSLNVPSRPAAQEP-SSRHANPPVAAP- --ARSTQFRLADFDRLAVLGRGNGG
AtMKKS8 MVMVRDNQFL NLKL. PIQAPTTIPPCRFPI-IPA--- -SSCASNTFSVANLDRISVLGSGNGG
AtMKK7 MALVRKRRQT NLRL- PVPPLSVHLP-WFSF INNGISASDVEKLHVLGRGSSG
AtMKK9 MALVRERRQL NLRL PLPPISDR---RFSTS! ATTTTV: -AGCNGISACDLEKLNVLGCGNGG
RhMKK9 MALIRERRQL RS ———— e FLPEPSERBE-RETLPLEE~~~————— TARVRTT—————~ TNCSSAFSASDLERLEVLGHGNGG
NbMKKS MALYRERROT —~——r——mr—e—— e e e e NERT—————mr PLPEPSERRP-RFPLPIPPSSICTTNSTANTATT------- TASTTTISISELEKLKVLGHGNGG
S1MKK4 MALVRDRRHL NLRL: PLPEPSERRP-RFPLPLPPSSVPTVNSTASTTTATNTTTTTTASTTTISISELEKLKVLGHGNGG
StMKKS MALVRDRRHL: NLRL: PLPEPSERRP-RFPLPLPPSSVSTVNSTANTTTT--TTTTTTASTTTISISELEKLKVLGHGNGG
OsMKK10-2 TVYKARHRRGCPAQQPLALKLFAAGDLSA-— -AREAEILRLAADA- PHVVRLHAV-VPSAAGGVEEPAALALELMPGGSLAGLLRRLGRPMGERPIAAVARQALLGLEALHALR
AtMKK10 TVYKTRHRRTKTL---YALKVL-RPNLNTTV: -TVEADILKRIE-S- SFIIKCYAV-FVSLYD----- LCFVMELMEKGSLHDALLAQQ-VFSEPMVSSLANRILQGLRYLQKMG
OsMKK10-1 TVYRARHRRTGAA---LAVKEM-RDDGAA- LREAGAHLRVAAAAPDHPSVVRLHGVCVGHPVAGN-RFVYLVLEYLPEGSLSDVLV-RG-ALPEPATAGVTRCVLRGLSHLHRLG
ZmMKK10 TVYKVRHRETCAL YALKVL-HEDAGA- -EADILGRLA-S- PFVVRCHAVLPASCSAGD---VALLLELVDGGSLDAVSRRRG-AFAEAALAEVAAQALSGLAYLHARR
AtMKKS TVFKVKDKTTSEI---YALKKV-KENWDSTS LREIEILRMVN-S- PYVAKCHDI-FQNP-SGE---VSILMDYMDLGSLESL----R-GVTEKQLALMSRQVLEGKNYLHEHK
AtMKK7 IVYRVHHKTTGEI---YALKSV-NGDMSPAFTRQLAREMEILRRTD-S- PYVVRCQGI-FEKPIVGE---VSILMEYMDGGNLESL---RG-AVTEKQLAGFSRQILKGLSYLHSLK
AtMKK9 IVYKVRHKTTSEI YALKTV-NGDMDPIFTRQLMREMEILRRTD-S- PYVVKCHGI-FEKPVVGE---VSILMEYMDGGTLESL---RG-GVTEQKLAGFAKQILKGLSYLHALK
RhMKK9 TVYKVRHKRTGAN YALKIV-KGDSDPTVRRQLYREIEILRRTD-S— PHVVHCNAI-IEKP-TGD---IWILMEYMDSGTLETSLKENG-TFSEAKVARVARQVLNGLNYLHTQK
NbMKKS TVYEVRHKRTSAI YALKVV-HGDSDPEIRRQILREISILRRTD-S— PYVIKCHGV-IDMP-GGD---IGILMEYMNVGTLESLLKSQA-TFSELSLAKIAKQVLSGLDYLHNHK
S1MKK4 TVYKVRHKRTSAI---YALKVV-HGDSDPEIRRQILREISILRRTE-S— PYVIKCHGV-IDMP-GGD---IGILMEYMNAGTLENLLKSQL-TFSELCLARIAKQVLGGLDYLHSHK
StMKKS TVYEVRHKRTSAI---YALKVV-HGDSDPEIRRQILREISILRRTD-S----PYVIKCHGV-VDMP-GGD---IGILMEYMNAGTLENLLKSQS-TFSELCLAKIAKQVLGGLDYLHSHK
OsMKK10-2

AtMKK10

OsMKK10-1 GHRGEIKIADFGASRVVTGRDEAHHQSPGTWAYMSPEKLHPEGFGG---GGGADFSGDVWSLGVVLLECHAGRFPLVAAGERPDWPALVLAVCFAAAPEVPVA-ASP
ZmMKK10 ‘TAAGEIKVADFGIARVLSRSGDHCTSYVGTAAYMSPERFDPEAHG----GHYDPCAADVWSLGVTVLELLMGRY PLLPAGQQPNWAALMCAICFGEPPALPDGAASP
AtMKK8

AtMKK7 —~ENSDVYAGDIWSFGVMILELFVGHFPLLPQGQRPDWATLMCVVCFGEPPRAPEG-CSD
AtMKK9 ~GSSDIYAGDIWSFGLMMLELLVGHFPLLPPGQRPDWATLMCAVCFGEPPRAPEG-CSE
RhMKK9 —~GNYNGYASDIWSLGLTLMELYMGHFPFLPPGQRPDWATLMCAICFGEPPALPEG-VSE
NbMKKS INREMEVKIADFGVSKIMCRTLDPCNSYVGTCAYMSPERFDPGTYG —~VNYNGYAADIWSLGLTLMELYIGHFPFLPPGQRPDWATLMCAICFGEPPSLPEG-TSV
S1MKK4 INREMEVKIADFGVSKIMGRTLDPCNSYVGTCAYMSPERFDPDTYG —GNYNGYAADIWSLGLTLMELYMGHFPFLPPGQRPDWATLMCAICFGEPPSLPEN-TSE
StMKKS INREMEVKIADFGVSKIMGRTLDPCNSYVGTCAYMSPERFDPDTYG —~ANYNGYAADIWSLGLTLMELYMGHFPFLPPGQRPDWATLMCAICFGEPPSLPEN-TSE
OsMKK10-2 EFRDFVSRCLEKKAGRRASVGELLEHPFIAERDAADAQRSLAALVAEAEQSGDL-------— 339

AtMKK10 EFRDFVGRCLEKDWRKRDTVEELLRHSFVKNR: 305

OsMKK10-1 EFGGFVRRCLEKDWRRRATVEELLGHPFVAGKPSRCERQNEWRTTFQDKTGQVNTSIYGEE 340

ZmMKK10 ELRSFISACLHKDYCRRASVAELLAHPFIVGRDVLASRDALQQLVAEA-----======== 370

AtMKKS8 DLKSFMDCCLRKKASER 293

AtMKK7 EFRSFVDCCLRKESSERWTASQLLGHPFLRESL 307

AtMKK9 EFRSFVECCLRKDSSKRWTAPQLLAHPFLRE-DL 310

RhMKK9 EFRSFMECCLQKESGKRWTAAQLLTHPFVCK-DPKAIRYLKD------—-=-==—=————-— 324

NbMKKS NFRDFIECCLQKESSKRWSAQQLLNHPFILSNLK

S1MKK4 KFNDFMKCCLQKESSKRWSAHQLLOQHPFIQSIDLKST-

StMKKS KFNDFMKCCLQKESSKRWSAHQLLQHPFIQSIDLKST-

Figure S1 Alignment of domains in MKKs of plant. All the MKK protein sequences were
aligned by MAFFT v7.0. Sequences of additional MKK domains that are highlighted are ATP
binding signature, consisting the P loop consensus sequence (GxGxxG), marked in cyan, the
catalytic C loop, consisting the DWYK consensus, marked in orange colour, the activation T
loop, marked in green colour and NTF2 domain marked in pink colour. The sequence
derivations from the S/TxxxxxS/T activation loop of Clade C and D are marked in a lighter

shade of green colour.
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