Additional File 9. Yeast-two-hybrid table and MAPK sequences. Weak (+) and strong (+++) positive or negative (-) MPK-MKK and
MKK-MKKK interactions are presented in the table (p. 2). Positive Y2H interactions for orthologous genes observed in Arabidopsis [1],
rice [2, 3], brachypodium [4], maize [5] are also shown. MPK and MKK sequences used that do not match a nucleotide identifier from
Additional File 3 are marked as clones or synthetic (syn), and the alignment for these sequences are provided at the end of this file (p. 6-
18). TaMKKK sequences are provided (p. 4-5) along with phylogenetic analysis (p. 3) of MKKK sequences used here together with
MKKK sequences identified in Wang et al. [6].
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Table. Weak (+) and strong (+++) positive or negative (-) MPK-MKK and MKK-MKKK Y2H interactions. n.d. = no data. Positive interactions for orthologous genes
were observed in ®Arabidopsis [1], °rice [2, 3], “brachypodium [4], “maize [5]. It should be noted that Arabidopsis and rice have only one paralogue of MKK3, and
Arabidopsis has only one MKK10. The reported MKK6-MPK16 in rice was observed for OsSMPK16-1, whereas the OsMKK6-OsMPK16-2 was negative. Other
notable interactions from previous reports include: OsMKK10-2 with OsMPK?7 [3]; BAMKK3-1, but not BAMKK3-2, with BAMPK7-1/11 [4], and ZmMKK3-1 with
ZmMPK®6-2/7 [5].

TaNPK-1 (syn) - + + - +

TaZIK7 (Traes_2BS_18264AA5C) - +++ - - = - - -
TaMKKKAZ2 (syn) - - - - - n.d. - +
TaMKKK2b (syn) - - - - - - ; B
TaMKKK2a (syn) - - - - - n.d. : +
TaFLR (AY173961)

EDR-1 (AY743662)

TaCTR1 (DQ211934)

AK336073 - - - - - - - -
AK335039 - s = = - - - +
TaMEKK1 (AK334817) - - - - - -
TaMEKK22 (AK333042)

AK330734 - - - - - - - - - - -

TaMKK1-1 TaMKK3-2a TaMKK3-2b  TaMKK3-3 TaMKK4 TaMKK5a  TaMKK5-2b ~ TaMKK6  TaMKK10-2 TaMKK10-1/3 TaMKK10-4
(syn) (KT187393) (clone) (syn) (syn) (syn) (syn) (RFL_4066) (syn) (4AL) (4DS)

TaMPK3 (4DL) - - - - P - - - - -

TaMPK4 (clone) ++4201 - - - - - - EnEs - +

TaMPK6 (7DS) _b _b _b _b _a,b +a,b _a,b +a,b,c _b,d +

TaMPK7 (7BL) - = = = . n.d. - - 5 .

TaMPK11 (7BL) -° - - - - n.d. - ° -

TaMPK14 (6DS) P P P - ++

TaMPK16 (1BS) n.d. n.d. n.d. n.d. n.d. - n.d.
TaMPK17 (clone) - s - - i :
TaMPK20-1 (3AL)

TaMPK20-2 (clone)

TaMPK20-3 (KR422425)

TaMPK20-4 (clone)

TaMPK20-5 (KR422426)

TaMPK21-1 (KR422427)

TaMPK21-2 (clone)

TaMPK24 (clone)
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Phylogenetic Tree. Previously reported TaMAPKKK protein sequences [6] were
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>TaFLR (AY173961)
MSSPRRPEMSPAARNSDNGYVETDPTGRYGRFDELLGKGAMKSVYRGFDEVRGVEVAWNQANLADVLRTPDALQRMYSEVHLLSTLRHDAI I AFHASWVSVSSPSPRGGCTGGTPRRTFNF I TELFSSGTLRAYRLRYPRVSLRAVRGWARQ I LRGLAY
LHAHDPPV I HRDLKCDNVFVNGHQGTVK I GDLGLAAVLRGAQAAHSV I GTPEFMAPEMYDEDYDELVDVYSFGMCMLEMLTVEYPYAECSNPAQ I YKKVTSGKLPDAFYRVDDADARRF I GRCLVPASHRPSAQELLLDRFLSTQDTTMTLSPPPLLPA
LPTSGDRKDNPEEAEPVAARTDMT I TGKLNTDDDT IFLKVQIVDEAGHSRN I YFPFD 1 AGDTATEVAREMVKELD I TDRDPSE I AAM I EQE I TRLVPDWVGGGCDDQQEYYTYADNDDNEEQPPFYYLSSSPTSSNGSHCGTGPTTSGGGYAGWFQDYA
VSSDDDETSSTRSALHYSSEEAQPEEKPGVSKTGQVKATRFGPGDSGTAGHDVSSSRAGRPRHHRGSPDAGGDEGRPRRQQGRMTRNRSMVDVRSQLLHRTLVEELNKRMFENTVGAVEN IGFRR I PGYGGGPSSSSATVTSSRGGDQRGRRSGKDKHQ
FFMF

>TaNPK-1
MATAVSGQWTRLRTLGCGASGAVVTLAADAASGELFAVKSVRAVDAAQLSREQG ILSGLSSPHVVGC IGGGGDRDGSYHLFLEFAPGGSLADEAARNGGRLEERAIRAYAADVLRGLAY IHGKSLVHGDVKSRNVV IGADGRAMIADFGCARALGSAGP
1GGTPAFMAPEVARGEEQGPAADVWALGCTVVEMATGRAPWGEMDNVLAAVHRIGYTDAVSEVPTWLSAEAKSFLAMCFARNARDRCTAAQLLEHPFVALQAGEAKARWVSPKSTLDAAFWESETDEEEEEVSESPCERIKSLSCSVLPDWDSDEGWID
VLGEQCEEACDSPAATKGPADVSSRAPSKVLGSPAAPAEDAAVVGTLSSDELDAEDEPFGDD I 1 LAADPLVDRQIQVCWSSR

>TaMKKKA2

MDVAVAKQLRRIRTLGRGASGAVVWLASDEASGELLAVKSAGAGGAAQLEREGSVLTGLCSPHI IPCLGSRAAECGEYQLFLEFAPGGSLADEAARSGGCLPEPAIRAYAGDVARGLEYLHARSLVHGDVKARNVV IGGDGRARLTDFGCARAVDSLLP
MGGTPAFMAPEVARVEEQGPASDVWALGCTVVEMATGRAPWSDMNDLLAAVHRIGYTAAVPEVPGWLSAEAKDFLDGCFRRQPSDRSTAAQLLDHPFVASAAAAGDYKAAPAKQQYTSPKSTLQDALWDSDTDDEADEMSATPAERIGALACGNSALPD
WDSDDGW IDVCDEVHRVPDSPPADAGYDLVWPEESDAEREPFAVAADDSND I PRNAVVTDSS IWQDSYVRPVHLGSCRNQFHPFQSDGDENLRFDRRCNKDRVTGDDPVAAAEVVPAPAKHHVPLEVLDLHPEHAPLVHRQPNHAREPLDDQPGVHHLH
ELARDDEHGEVLVVLDLLVEAQRLPGPLLVALPRRSSP

>TaMKKK2A
MSVSKQWTRVRTLGRGASGAEVFLAADDASGELFAVKSASAACAAALRREQRVMAGLSSPRVVSCIGGRGAPDGSYQLFLEFAPGGSLADQMATGLDELAVRGYAADVAAGLAYLHSAGMVHGDVKARNVV IGADGRAKLADFGCSRKAGADVP I IGGT
PAFMAPEVARGEEQSPAADVWALGCMVVEMATGRTPWSGMDGDALAALHRIGYTEAMPEVPEWLSADAKDFLARCLVRQASDRCTAAQLLEHPFLASAVVEAKAQAVESKWVSPKSTLDAAFWESDSDTEEAEHDSSAETRIRALACPASELPDWDSDE
GWIDVLSSPTGATGAVPVVVEEMTDLDEDATTDEEPSGAESRVLAITLDVEYNSVLNAVEACDDSFRRHQSLECLASHELSCTELLLCNRKTNAIDLVVAQALCFRTAALCFTAPHCDTFE

>TaMKKK2b
MGVGEWTRGPAIGRGSSATVSIAVDRRTGGV IAVKSVGADRAAELRREQGILRGLTSPYVVRCLEAEVSASVDGGLDMLMEYAPSGSLADE IRRCGGRCAEALVRSRARD I LLGLAHVHAAGVAHCDVKGRNVL IASDGRAL TADFGCARRTGGG IAGE
ERQRPTGGTPMFMAPEAARGEEQGPAAD IWAVGCTV I EMATGAAPWQRFASPVATLHHVAFSGEAPEFPACLSDQGKDFLARCLRQDPRERWTAEQLLEHEFVAAAGTASSSNSAPG I TEKATFVSPKSVLDQALWEDDDDDTAADTADPTDRVRALAA
GAPAVPDWTWDASWITVHAGPSGXADEEPAMPSEPEASTDTDSDDSPVGDGGSAGRAAAAEVGASSSHQASHANSDRYDGTGSCNVERSDDGNHVVSDDCSTVP I TSNGFFSDTTSCFACPSRSQAGRTGPFTVLLYHISSPRCCSSCHLFLASPLLAG
VSGTRSPT

>TaEDR1 (AY743662)
MKTPFVTKWSHRSSEPAGPSNSAAAQQQQQAPSSPSAPSPPPPVASTEAVGDEF I LQEEEYQMQLALALSASASGAEEAGDPDGEQ I RKAKLMSLGKGDPVTNTDRGGGDTPESLSRRYRDYNFLDYNEKV IDGFYD I FGLSAESSGQGKIPSLAELQM
SIGDLGYEVIVVDYKFDNALQEMKEVAECCLLGCPDITVLVRRIAEVVADHMGGPV IDANEMITRWLSKSTEQRTSHQTSLLHIGSIEIGLSRHRALLFKILADIVGIPCKLVKGSHYTGVEDDAINI I1KMDDKREFLVDVMAAPGTL IPADVENSKGT
PFKFSQTLGQNQVVESASNIEDDPVALQSEHKRNQGHMFANNNR I SDNLSSYENTVTAGSSASEPGTLDPRMQLGKTSTLASAPSKQKKNLQL IPDSHETEESRKLFAEFDPFNATKSGKSSLVFKGLNNRNNEFQRRRENVVPPSVRSQQPLVMKNWS
ACND I SNNKQYNVADGSVPRRNATDNASSSQLALSTAKHYNSNVRELNDRVYAAPARNYDNK1VGTSAMAKALTGECPDRSQVPPGLYYDKMLGTSSMNAASTSG I GKVAEKDPHNDPGKGP 1 YSRFDGELSKNAQGFTPERDEHKENCGSHDHKMLYP
DPRKSPLDRFMDRPRQS IECVFPSQVGSNKADMVLDEVSECEILWEDLV IDERIGIGSYGEVYHADWNGTEVAVKKFLDQEFYGDALEEFRCEVR IMRRLRHPNIVLFMGAVTRPPHLS1VSEYLPRGSLYK1 IHRPNCQ IDEKRRIKMALDVARGMNC
LHTSVPT 1VHRDLKSPNLLVDDNWTVKVCDFGLSRLKHSTFLSSKSTAGTPEWMAPEVLRNEQSNEKCD1YSFGV I LWELATLRKPWHGMNQMQVVGAVGFQDRRLD IPKEVDP IVAS 1 1RDCWQKDPNLRPSFIQLTSYLKTLQRLVIPSHQETASNH
VPYEISLYR

>TaCTR1 (DQ211934)
MPHRRRLHNLVPPLPPPPAAPHPAFDLSVAESRLPLLADYGRLKPVDDLPAPAAPPSAHWSAGSAFTGTEPATASTSTAATGSSLXPASSVARDDTWVRRSRESYYLQLSLAIRITSEAFLAGVPPELLVRRLGPGDAAAEQHADVPADAAAVSYRLWV
NGCLSWGDK1AHGFYNXMG I DPHXWAMCNADEGEGRRLPTLAALREVDASDQSSLEVVLVDKCGDSVLVDLERRALDLYRALGATLDLVRRLALLVSDHMGGALRSEDGDLYMRWKAGSKRLRKQQKSVVVPIGRLS IGFCRHRAILFKALADFIGLPC
RIAQGCKYCSAPHRSSCLVKIENDRRYSREYVVDLVVAPGS ICSPDSS INGQLLXSVSSPFKTSCTASLENYAAPVAAWNRATADDRCNSVFSDSQXSVAGDKNPVQADTKCGQVMQNDNCNNMSVFQVXRQFKAMEVGTEGVYNKEN I PGLTLPKHLLA
ESSFAMDWLE ISWDELELKERIGAGSFGTVYRADWHGSDVAVKVLTDQGDGEAQLKEFLRE 1S IMKRVRHPNVVLFMGAVTKCPHLSIVTEYLPRGSLFRL 1 SXASSGE I LDLRRRLRMALDVAKG INYLHCLNPP 1'VHWDLKTPNMLVDKNWSVKVGD
FGLSRFXATTF I SSKSVAGTPEWMAPEFLRGEPSNEKCDVYSFGV I LWELLTMQQPWGGLGPAQVVGAVAFQNRRLP IPKDT IPELAALVESCWSDDPRQRPSFSSIVDTLKKLLKSMQGSGS
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>AK336073

MGTPQRPRPRQLARTNAMRNSSYSADAGAAGDDDLAAYGR IQLSVDRAARASPGARAGYASQTSFRIHGGRGGGEEVAELFRQLGLSGPEDFAIPPAVYAAANAARRAASLEEPSPAALPSGVPEI SGRDVVVASRLQPAGDGEEAGLATELVQSETIQ
VSAKSYQRPWAESKAILVESERVETSTREVTAVSEPENAGEGKGNDKLAKVE ISREERTREVVVEATREKATGALALVVAESNSCD IEHLVSPSPNRRFRRT ITSWIKGGH IGSGSFGSVYEA I SDDGFFFAVKEVSL I1DQG INAKQRIVQLEHEVSLL
SRLEHDNIVQYYGTDKEDGKLY IFLELVTQGSLAALYQKYCLQDSQVSAYTRQILNGLNYLHQRNVLHRD IKCANILVDANGLVKLADFGLAKEMS ILSQARSSKGTVFWMAPEVAKAKPHGPPAD IWSLGCTVLEMLTGKVPYPDMEWTHALLKIGRG
IPPKIPNTLSEDARDF IAKCVQANQKDRPSAAQLLEHPFVKRPLQH

>AK335039

MGRPSQDTATSTSPSGSCRSSKRGPRLDRRNASKN IGYEYDPAKLFCSYPPSPSRASSASASAAPSVASSVDLSSFRIGGSGDGGGDVQLLCRNLGLSGPEDFAISLTDWEAHKAFRSSAFSSASSSPSARSQPDRPVRESPLRHEAVEEPTLPADADF
ELPAKETARDPPVEAPVRPAWLDPPEPARPDVKKPGCEGG IKGVRPPPVMLKPPPSMALPPASQAGSTWD I LLSFAPEEQGQPQA IRSVPDFGDPDAEDEDAAEVLTLEDLRLGESSEEFTGTSSISTTNDDETTESMFY I SPNGRFKRK IRSWSRGVL
LGSGSFGTVYEG I SDEGVFFAVKEVSLHDQGSNAQQCIFQLEQEIALLSQFEHENIVHYFGTDKEDSKLY IFLELVTQGSLVSLYQKYRLRDTHVSAYTRQILNGLNYLHERN IVHRD IKCANILVHANGSVKLADFGLAKQTSKLNVLKSCKGTVYWM
APEVVNPKKTYGPAAD IWSLGCTVLEMLTRQLPYPDLEWTQALYRIGKGEPPAIPSGLSKEARDF I SQCVKPNPEDRPSASKLLDHPFVNRSMRS IRSMRTYTRPNSSTRGTSG

>AK334817

MPAWWKGKGRSKSKAAAPAGDAGT I PAGRDGEKDRKNKKASSFDEAL I GREGRGKQLQQPAPAVGHPLPRPASMPSASAPASASASASSGGSSSLGSSAASDEPLDLG I YRISDANRTPAIDSRKQSLVLEEGRFVVNNLASENNRSCEPSVSPRKEFQ
PNILDLPSDRTTYCHGRKSTE IVFATRMPNSPPSSRGKHCPTSPVHSRAFGQCPGSPTAWQDDARNSSSPHPLPLPPGSPCTSSRSLHSQWKKGKLLGSGTFGQVYLGFNSEGGQMCATKEVKV IADDSNSKECLRQLNQEMLLLNQLSHPNIVQYYGS
ELSSETLSVYLEFVSGGS IHKLLQEYGPFGET ILRNYTAQILSGLAYLHGRNTVHRD IKGANILVDPNGD I KLADFGMAKHISAYTSIKSFKGSPYWMAPEV IMNTNGYSLSVDIWSLGCT ILEMATARPPWSQYEGVAAIFKIGNSKD IPDIPDHLSS
EAKSFLKLCLQRDPAARPTAAQL I EHPWVKDQASVRSSRSGSG I TRDMFSTSTDGSKATVKTSIELSSYRSLSPLRDTNLRMRNLVVPASS IPS1STHRASAISASNVRMNMSLPVSPCTSPLRQYRQSNRSCLPSPPHPAYSAGAANYSP INNVLYPT
RPSNYLTDPWLETPRQKTQTFDSPRRL

>AK333042

MAFSPRSPWSRSKKPD1YSTVVVHDDEDDARGGGAARAEDDDDDDPSALPPLLQRLPKDFGGASFDDDDDPYSSDLDDASLSATVV IKRGAPASTSSSSRSPFLDLRRSSPRAAEADPFSTFVVHGTARSGGASSPRESVSGTF IRHSGGPPSPRESVS
GTFIRHTRGSSSPHESFSGTF IHHTSSASSPRDSASGAGAGFGSSF I TPSSGQAEEDRQPSLLMQQQQSRRKASMSSLPDSVTREDPSTKYELLHELGKGSYGAVYKARDLRTQELVAVK I I SLTEGEEGYED I RGE 1 EMLQQCSHPNVVRYFGSYQGE
EYLWIVMEYCGGGSVADL IGITEEPLDEPQIAY I CRETLKGLAYLHT IFKVHRD 1KGGN I LLTEQGEVKLGDFGVAAQLTRTMSKRNTF 1GTPHWMAPEV 1QESRYDGKVDVWALGVSA I EMAEGMPPRSTVHPMRY I FM I SSEPAPMLEDKEKWSLLF
HDF 1 AKCLTKDARLRPPA I EMLKHKF I EKCNTGASKMLAK I KEAK I IRETAVQNQLPDSDDAMDATVR INEDYGETVPTNSQSTHE TKNDGSGGDFGTMIVHPEDGDEAAESS I FPRAEF I PGLGS INSFTHDPKRAEL I SKFWAESTAESDASKERDL
YGLPDIQEPKTMPRSTGTVKHHKGVEGTVLRHD I TASPGVASTMNKLSSSPSRKAFSVQDKLWS 1 YAAGNTVP IPFLKAID I SPLALVSDSVAGNGPAGSSTTDALEAVRELFSGDGQAKKGRKGQNEAPLPPGVHDRLTTSPTLMNLAQALAYHKTCY
EDMPLQDSQATEEQQT IQNLCDTLRTILRL

>AK330734
MDATTAKQLRRLRTLGRGASGAVVWLASDDASDQLLAVKSAGAGAADTLRREGSVMAGLCSPHIVPCLGSRAAPGGEYQLFLEFAPRGSLADEAARSGGSLAERAIQGYAADVARGLAYLHGNSLVHGDVKARNVMVGADGRAKLADFGCARAADSDRT
1GGTPAFMAPEVARGEEQGLAADVWALGCTV IEMATGRAPWGDMDDVFAAVHR IGYTDAVPELPASLSPQAKDFLCKCLARNPRHRSTAAQLLEHPFLASAFRDVDAEPAKQDWMSPKSTLNAEFWESDEESETEDMLTSAAERIASLASPCSALPDWE
SDDGWIDVHGERPEASETTSATAIAGTDFGPWSREEGLEAELGVRFADADAGRWYDLVRNVDGAHYFGWYERDFSVSVATDRPLCL1VSHGRK1VKFGCHCDRERTMHFDFAQ IFRSLELPSHAVCILSSTEWGYCRFLAFSFYN
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TaMKK1-1(7AS) MKKPGKLALPSQDST IGKFLTQSGTFKDGDLLVNKDGLR IVPQSEEGEAPP IKPLDNNHQ LS IDDLDSIKV IGKGNSGTVQLVRHKWTGQFFALKV IQLNIQES IRKQMAQELKISLFTQ

TaMKK1-1(4AL) MKKPGKLALPSQDST IGKFLTQSGTFKDGDLLVNKDGLR I'VPQSEEGEAPR IKPLDNNHQ LSIDDLDS IKV IGKGNSGTVQLVRHKWTGQFFALKV IQLN IQES IRKQMAQELKISLFTQ
TaMKK1-1(7DS) MKKPGKLALPSQDST IGKFLTQSGTFKDGDLLVNKDGLR 1VPQSEEGEAPP IKPLDNNHQ LSIDDLDS IKVIGKGNSGTVQLVRHKWTGQFFALKVIQLNIQES IRKQMAQELKISLFTQ
TaMKK1-1(syn) MKKPGKLALPSQDST IGKFLTQSGTFKDGDLLVNKDGLR I'VPQSEEGEAPP IKPLDNNHQ LSIDDLDS IKV IGKGNSGTVQLVRHKWTGQFFALKV IQLNIQES IRKQMAQELKISLFTQ
TaMKK1-1(7AS) CQYVVTCYQCFYVNGVISIALEYMDGGSLADFLKAVRTVPEAYLAAICKQVLKGLMYLHH EKRVIHRDLKPSNIL INHRGEVKISDFGVSATISSSSAQRDTFTGTFNYMAPERISGQKH
TaMKK1-1(4AL) CQYVVTCYQCFYVNGVISIALEYMDGGSLADFLKAVRTVPEAYLAAICKQVLKGLMYLHH EKRVIHRDLKPSNIL INHRGEVKISDFGVSATISSSSAQRDTFTGTFNYMAPERISGQKH
TaMKK1-1(7DS) CQYVVTCYQCFYVNGV ISIALEYMDGGSLADFLKAVRTVPEAYLAAICKQVLKGLMYLHH EKRVIHRDLKPSNIL INHRGEVKISDFGVSATISSSSAQRDTFTGTFNYMAPERISGQKH
TaMKK1-1(syn) CQYVVTCYQCFYVNGV ISIALEYMDGGSLADFLKAVRTVPEAYLAAICKQVLKGLMYLHH EKRVIHRDLKPSNIL INHRGEVKISDFGVSATISSSSAQRDTFTGTFNYMAPERISGQKH
TaMKK1-1(7AS) GYMSD IWSLGLVMLECATGNFPYPPRESFYELLEAVVDQPSPSAPSDQFSPEFCSFISAC 1QKNAADRSSAQTLSAHPFLSMYDDLNIDLSDYFTTAGSPLATFKQIAL
TaMKK1-1(4AL) GHLSD IWSLGLVMLECATGNFPYPPRESFYELLEAVVDQPSPSAPSDQFSPEFCSFISAC 1QKNAADRSSAQTLSAHPFLSMYDDLNIDLSDYFTTAGSPLATFKQIAL
TaMKK1-1(7DS) GHLSD IWSLGLVMLECATGNFPYPPRESFYELLEAVVDQPSPSAPSDQFSPEFCSFISAC 1QKNAADRSSAQTLSVHPFLSMYDDLNIDLSDYFRTAGSPLATFKQIAL
TaMKK1-1(syn) GHLSD IWSLGLVMLECATGNFPYPPRESFYELLEAVVDQPSPSAPSDQFSPEFCSFISAC 1QKNAADRSSAQTLSVHPFLSMYDDLNIDLSDYFTTAGSPLATFKQIAL
*e -

1: TaMKK1-1_7AS_ 100.00 99.14 98.85 99.14

2: TaMKK1-1_4AL_  99.14 100.00 99.14 99.43

3: TaMKK1-1_7DS_  98.85 99.14 100.00 99.71

4: TaMKK1l-1_syn_  99.14 99.43 99.71 100.00

TaMKKZ1-1(syn) protein sequences used for Y2H interactions (blue font) did not match a nucleotide identifier from Additional File 3. Sequence was aligned with Ensembl
sequences encoding TaMKK1-1 using Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). Percent identity of aligned sequences are also provided.
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TaMKK3-2(clone)
TaMKK3-2(5BL)
TaMKK3-2(5DL)

TaMKK3-2(clone)
TaMKK3-2(5BL)
TaMKK3-2(5DL)

TaMKK3-2(clone)
TaMKK3-2(5BL)
TaMKK3-2(5DL)

TaMKK3-2(clone)
TaMKK3-2(5BL)
TaMKK3-2(5DL)

TaMKK3-2(clone)
TaMKK3-2(5BL)
TaMKK3-2(5DL)

1: TaMKK3-2_clone_
2: TaMKK3-2_5BL_
3: TaMKK3-2_5DL_

TaMKK3-2(clone) protein sequences used for Y2H interactions (blue font) did not match a nucleotide identifier from Additional File 3. Sequence was aligned with Ensembl

MAGLEELKKKLQPLLFDDSDKGGVSTRVPFPEDTCDSYVVSDGGT INLLSRSFGEYNINE HGFHKRSTGPEEPDTGEKAYRCASEDMH I FGP IGSGASSVVQRAIFIPVHRILALKKINI
MAGLEELKKKLQPLLFDDSDKGGVSTRVPFPEDTCDSYVVSDGGT INLLSRSFGEYNINE HGFHKRSTGPEEPDTGEKAYRCASEDMH I FGP IGSGASSVVQRAIFIPVHRILALKKINI
MSGLEELKKKLQPLLFDDSDKGGVSTRVPFPEDTCDSYVVSDGGT INLLSRSFGEYN INE HGFHKRSTGPEEPDTGEKAYRCASEDMH I FGP IGNGASSVVQRAIFIPVHRILALKKINI

FEKEKRQQILNEMRTLCEASCYPGLVEFQGAFYMPDSGQISIALEYMDGGSLADV IRVKK SIPEPVLAHMLLKVLLGLKYLHEVRHLVHRDLKPANLLVKLKGEAKI TDFGVSAGLDNTM

FEKEKRQQILNEMRTLCEASCYPGLVEFQGAFYMPDSGQISITALEYMDGGSLADVIRVKK S1PEPVLAHMLLKVLLGLKYLHEVRHLVHRDLKPANILVNLKGEAKI TDFGVSAGLDNTM

FEKEKRQQILNEMRTLCEASCYPGLVEFQGAFYMPDSGQISIALEYMDGGSLADV IRVKK S1PEPVLAHMLLKVLLGLKYLHEVRHLVHRDLKPANILVNLKGEAK I TDFGVSAGLDNTM
Cdeken

AMCATFVGTVTYMSPERIRNENYSYAAD IWSLGLT ILECATGKFPYNVNEGPANLMLQIL DDPSPTPPEDAYTPEFCSFINDCLRKDADARPTCEQLLSHAFIKRYEQTGVDLATYVRGV
AMCATFVGTVTYMSPERIRNENYSYAAD IWSLGLT ILECATGKFPYNVNEGPANLMLQIL DDPSPAPPEDAYTPEFCSFINDCLRKDADARPTCEQLLSHPFIKRYEQTGVDLAAYVRGV
AMCATFVGTVTYMSPERIRNENYSYAAD IWSLGLT ILECATGKFPYNVNEGPANLMLQIL DDPSPAPPEDAYTPEFCSFINDCLRKYADARPTCEQLLSHPFIKRYEQTGVDLAAYVRGV

VNPTERLKQIAEMLAVHYYLLFNGSEGPWNYMKTFYKEESSFSFSGNVYVGQSATFDTLS NIRKKLKGDRPREKIVHVVEKLHCRANGETEIAIRVSGSF I TGNQFL I FGEGLQAEGMPS
VNPTERLKQIAEMLAVHYYLLFNGSEGPWNHMKTFYREESSFSFSGNVYVGQSAIFDTLS NIRKKLKGDRPREK IVHVVEKLHCRANGETELAIRVSGSFITGNQFL IFGEGLQAEGMPS
VNPTERLKQIAEMLAVHYYLLFNGSEGPWDHMKTFYREESSFSFSGNVYVGQSAITFDTLS NIRKKLKGDRPREK IVHVVEKLHCRANGETELAIRVSGSFITGNQFL ISGEGLQAEGMPS

LEEIDIDIPSKRVGQFREQFTVHPGTSMGCYY IARQDLY 1 1QA
LDGIDIDIPSKRVGQFREQFTVHPGTSMGCYY IAKQDLY IVQS
LDEINIDIPSKRVGQFREQFTVLPGTSMGCYY IAKQDLY IVQS

* -

100.00 97.71 96.56

97.71 100.00 98.47
96.56 98.47 100.00

sequences encoding TaMKK3-2 using Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). Percent identity of aligned sequences are also provided.
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TaMKK3-3(5AL)
TaMKK3-3(5BL)
TaMKK3-3(syn)
TaMKK3-3(5DL)

TaMKK3-3(5AL)
TaMKK3-3(5BL)
TaMKK3-3(syn)
TaMKK3-3(5DL)

TaMKK3-3(5AL)
TaMKK3-3(5BL)
TaMKK3-3(syn)
TaMKK3-3(5DL)

TaMKK3-3(5AL)
TaMKK3-3(5BL)
TaMKK3-3(syn)
TaMKK3-3(5DL)

TaMKK3-3(5AL)
TaMKK3-3(5BL)
TaMKK3-3(syn)
TaMKK3-3(5DL)

MAGLEDLKRRLQP I FFDADGNVVPPPAADGTSDDSSSDDCEVLDSGTVNLLSRSSDEYNI SKLGFHKRTTRPDGDYATDKAYRCSCHDMHIFDSVGIGASSVVHRATYVPVHRVLALKKI
MAGLEDLKRRLQP I FFDADGNVVPPPAADGTSDDSSSDDCEVLDGGTVNLLSRSSDEYNI SKLGFHKRTTRPDGDYATDKAYRCSCHDMHIFDSVGNGASSVVYRATYVPVHRVLALKKI
MAGLEDLKRRLQP I FFDADGNVVPPPAADGTSDDSSSDDCEVLDGGTVNLLSRSSDEYNI SKLGFHKRTTRPDGDYATDKAYRCCCHDMHIFDSVGNGASSVVHRATYVPVHRVLALKKI
MAGLEELKRRLQP I FFDADGNVVPPPAADGTSDDSSSDDCEVLDGGTVNLLSRSSDEYNI SKLGFHKRTTRPDGDYATDKAYRCCCHDMHIFDSVGNGASSVVHRATYVPVHRVLALKKI

SIFDKEKRQQILNEITTLSAASCYPGLVEFQGIFYTPDSGE ' YFALEYMDGGSLADI IRV KKFITEPVLSHMLQKVLLALRYLHEVRRLVHRD IKPANLLLNLKRDTKITDFGVTSGLHD
NIFDKERRQQILNEIRTLSAASCYPGLVEFQGVFYTPDSGE ' YFALEYMDGGSLADI IRV KKFITEPVLSHMLQKVLLALRYLHEVRRLVHRD IKPANLLLNLKGDTKITDFGVTSGLHD
NIFDKERRQQILNEIRTLSAASCYPGLVEFQGVFYTPDSGE I YFALEYMDGGSLADI IRV KKFITEPVLSHMLQKVLLALRYLHEVRRLVHRD IKPANLLLNLKGDTKITDFGVSSGLHD
NIFDKEKRQQILNEIRTLSAASCYPGLVEFQGVFYTPDSGE I YFALEYMDGGSLADI IRV KKFITEPVLSHMLQKVLLALRYLHEVRRLVHRD IKPANLLLNLKGDTKITDFGVSSGLHD

SVTMCATFLGSVTYMSPERIRNENYSYAAD IWSLGLTALECATGRYPYDVNGGEADLMLQ ILEDPSPTPPQHMHSEEFCSF I DACLQKDADARPTCNELLSHSFIKKYEGPGVDLAEYNK
SVTMCATFLGSVTYMSPERIRNENYSYAAD IWSLGLTALECATGRYPYDVNGGEADLMLQ ILEDPSPTPPQHMHSEEFCLF IDACLQKDADARPTCDELLSHSFIKKYEGPGVDLAEYNR
SVTMCATFLGSVTYMSPERIRNENYSYAAD IWSLGLTALECATGRYPYDVNGGEADLMLQ ILEDPSPTPPQHMHSEEFCSF IDACLQKDADARPTCDQ-——————- KYEGPGVDLAEYNK
SVTMCATFLGSVTYMSPERIRNENYSYAAD IWSLGLTALECATGRYPYDVNGGEADLMLQ ILEDPSPTPPQHMHSEEFCSF I DACLQKDADARPTCDQLLSHSFIKKYEGPGVDLAEYNK

FAAAAAAAAAKAKK -

SVHDPAERLSQIAHMLAVHYYLIF--—————- HMKSFYGQDSTFSFSGETHVGKSDIFDT LSRIREMLKGNSRCEK I GRVMEKVYCRAHWEEGMSVRVSGSF IMGNEFLVCADGFCAEGM
SVHDPAERLSQIAHMLAVHYYL I FDGGDDQWHHMKSFYGQDSTFSFSGETHVGKSDIFDT LSRIREMLKGNSRCEK I GRVMEKVY-RAHGEEGTSVRVSGSF IMGNEFLVCADGFCAEGM
SVHDPAERLSQIAHMLAVHYYL IFDGGDDQWRHMKSFYGQDSTFSFSGETHVGKSDIFDT LSRIREMLKGNSRCEK IGRVMEKVYCRAHGEEGMSVRVSGSF IMGNEFLVCADGFCAEGM
SVHDPAERLSQIAHMLAVHYYL IFDGGDDQWRHMKSFYGQDSTFSFSGETHVGKSDIFDT LSRIREMLKGNSRCEK IGRVMEKVYCRAHGEEGMSVRVSGSF IMGNEFLVCADGFCAEGM

*hkk hkk

LSMVELSPD ILSKQAGHFQEDFFMEPGTAMGCYVISKQELHIGVS
LSIVELSPDILSKQAGHFQEDFFMEPGTAMGCYVISRQELHIGVS
LSIVELSPDILSKQAGHFQEDFFMEPGTAMGCYVISRQELHIGVS

LSIVELSPDILSKQAGHFQEDFFMEPGTAMGCYVISRQELHIGVS

TaMKK3-3_5AL_ 100.00 97.09 97.25 97.29
TaMKK3-3_5BL_  97.09 100.00 98.45 98.09
TaMKK3-3_syn_  97.25 98.45 100.00 99.61
TaMKK3-3_5DL_  97.29 98.09 99.61 100.00

A WNPF

TaMKK3-3(syn) protein sequences used for Y2H interactions (blue font) did not match a nucleotide identifier from Additional File 3. Sequence was aligned with Ensembl
sequences encoding TaMKK3-3 using Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). Percent identity of aligned sequences are also provided.
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TaMKK4(6DL)

MRPGGPPNARPGLQQQQPGTPGRARRRPDLTLPLPQRDLTSLAVPLPLPPPPSSAPSSTS SS—----GSGGASSMPMPMSMTPPNSAGSTPPAPPPLGELERVRRVGSGAGGTVWLVRHAP

TaMKK4(syn) MRPGGPPNARPGLQQQQPGTPGRARRRPDLTLPLPQRDLTSLAVPLPLPPPPSSAPSSTS SSGSGSGSGGASSMPMPMSMTPPNSAGSAPPAPPPLGELERVRRVGSGAGGTVWLVRHAP
TaMKK4(6AL) MRPGGPPNARPGLQQQQPGTPGRARRRPDLTLPLPQRDLTSLAVPLPLPPPPSSAPSSTS SSGSGSGSGGASSMPMPMSMTPPNSAGSAPPAPPPLGELERVRRVGSGAGGTVWLVRHAP
TaMKK4(6BL) MRPGGPPNARPGLQQQQPGTPGRARRRPDLTLPLPQRDLTSLAVPLPLPPPPSSAPSSTS SSGSGSGSGGASSMPMPMSMTPPNSAGSAPPAPPPLGELERVRRVGSGAGGTVWLVRHAP
E -
TaMKK4(6DL) TGRAYALKVLYGHHDEAVRRQITRE I A1 LRTAEHPS I VRCHGMYEQAGELQ I LLEYMDGG SLDGRRIASESFLADVARQVLSG IAYLHRRH I'VHRD IKPSNLL IDCARRVK I ADFGVGRI
TaMKK4(syn) TGRAYALKVLYGHHDEAVRRQITRE I Al LRTAEHPS I VRCHGMYEQAGELQ I LLEYMDGG SLDGRRIASESFLADVARQVLSG IAYLHRCH I'VHRD IKPSNLL 1DCGRRVK I ADFGVGRI
TaMKK4(6AL) TGRAYALKVLYGHHDEAVRRQI TRE I Al LRTAEHPS I VRCHGMYEQAGELQ I LLEYMDGG SLDGRR IASESFLADVARQVLSG I AYLHRCH I'VHRD 1KPSNLL 1DCGRRVK I ADFGVGRI
TaMKK4(6BL) TGRAYALKVLYGHHDEAVRRQITRE 1 Al LRTAEHPS I VRCHGMYEQAGELQ I LLEYMDGG SLDGRR IASEAFLADVARQVLSG I AYLHRRH I'VHRD IKPSNLL 1DSGRRVK I ADFGVGRI
TaMKK4(6DL) LNQTMDPCNSSVGT IAYMSPER INTDLNDGNYNGYAGD IWSFGLS I LEFYLGRFPLGENL KQGDWAALMCAICYSESPAAPPTASPELRSF I SCCLQKNPAKRPSAAQLLQHRFIASPP
TaMKK4(syn) LNQTMDPCNSSVGT IAYMSPER INTDLNDGNYNGYAGD IWSFGLS I LEFYLGRFPLGENL GKQGDWAALMCA I CYSESPAAPPTASPELRSF I SCCLQKEPAKAPSAAQLLQHRF 1ASPP
TaMKK4(6AL) LNQTMDPCNSSVGT IAYMSPER INTDLNDGNYNGYAGD IWSFGLS I LEFYLGRFPLGENL GKQGDWAALMCA I CYSESPAAPPTASPELRSF I SCCLQKNPAKRPSAAQLLQHRF 1ASPP
TaMKK4(6BL) LNQTMDPCNSSVGT IAYMSPER INTDLNDGNYNGYAGD IWSFGLS I LEFYLGRFPLGENL GKQGDWAALMCA I CYSESPAAPPTASPELRSF I SCCLQKNPAKRPSAAQLLQHRF 1ASPP
=-kkk

TaMKK4(6DL) QQQPQALAAPPC

TaMKK4(syn) QQQPQVLAAPPC

TaMKK4(6AL) PQQPQALAAPPC

TaMKK4(6BL) QQQPQVLAAPPC

1: TaMKK4 6DL_ 100.00 98.37 98.91 98.64

2: TaMKK4_syn_  98.37 100.00 98.92 98.66

3: TaMKK4_6AL_  98.91 98.92 100.00 98.66

4: TaMKK4_6BL_  98.64 98.66 98.66 100.00

TaMKK4(syn) protein sequences used for Y2H interactions (blue font) did not match a nucleotide identifier from Additional File 3. Sequence was aligned with Ensembl sequences
encoding TaMKK4 using Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). Percent identity of aligned sequences are also provided.
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TaMKK5b(syn)

MRPAGGS--LPA--QPGTPGRPRRRPDLTLPMPQRPDVSSSLAVPLPAPSPDRRSPRRR- ---PRPAARGPARAPPPLHELERVRRVGSGAGGTVWMVRHRATGRCYALKVLYGNHDDTV

TaMKK5(7DS) MRPAGGGSSLPAQPGPGTPGRPRRRPDLTLPMPQRPDVSSSLAVPLPLPPPTAAPPGA-G PAQPLVAPP---APPPPLHELERVRRVGSGAGGTVWMVRHRATGRCYALKVLYGNHDDTV
TaMKK5a(syn) MRPAGAG--LPA--QPGTPGRPRRRPDLTLPMPQRPDVSSSLAVPLPLPPPTAAPPGRRP A---ARGPARGDPAPPPLHELERVRRVGSGAGGTVWMVRHAPTGRCYALKVLYGNHDDAV
TaMKK5(7AS) MRPAGGS--LPA--QPGTPGRPRRRPDLTLPMPQRPDVSSSLAVPLPLPPPTAAPPTGAG PAQPLVAPPAAAPPPPPLHELERVRRVGSGAGGTVWMVRHRATGRCYALKVLYGNHDDAV
TaMKK5(7BS) MRPAG1S--LPA--QPGTPGRPRRRPDLTLPMPQRPDVSSSLAVPLPLPPPTAAPP---G AAQPLVAPPAATPPPPPLHELERVRRVGSGAGGTVWMVRHRATGRCYALKVLYGNHDDAV

E e KKk * * * -k
TaMKK5b(syn) RRQIAREIAILRTAEHPAVVRCHGMYERGGELQILLEYMDGGSLDGRR IADEPFLAHVAR QVLSGIAYLHRRHIVHRD IKPSNLL IDSARRVK IADFGVGRILNQTMDPCNSSVGT IAYM
TaMKK5(7DS) RRQIAREIAILRTAEHPAVVRCHGMYERGGELQILLEYMDGGSLDGRR IADEPFLAHVAR QVLSGIAYLHRRHIVHRD IKPSNLL IDSSRRVK IADFGVGR ILNQTMDPCNSSVGT IAYM
TaMKK5a(syn) RRQIAREIAILRTAEHPAVVRCHGMYERGGELQILLEYMDGGSLDGRRIADEPFLAHVAR QVLSGIAYLHRRHIVHRD IKPSNLL IDSSRRVKIADFGVGR ILNQTMDPCNSSVGTIAYM
TaMKK5(7AS) RRQIAREIAILRTAEHPAVVRCHGMYERGGELQILLEYMDGGSLDGRR IADEPFLAHVAR QVLSGIAYLHRRHIVHRD IKPSNLL IDSARRVK IADFGVGR ILNQTMDPCNSSVGT IAYM
TaMKK5(7BS) RRQIAREIAILRTAEHPAVVRCHGMYERGGELQILLEYMDGGSLDGRR IADEPFLAHVAR QVLSGIAYLHRRHIVHRD IKPSNLL IDSARRVK 1ADFGVGR ILNQTMDPCNSSVGT IAYM
TaMKK5b(syn) SPERINTDINDGAYDGYAGD IWSFGLSILEFYLGRFPFGENLGRQGDWAALMVAICYSDP PEPSPATASPEFRGF IACCLQKNPANRLSAAQLLQHPFVALPQPQPLAAPPS-
TaMKK5(7DS) SPERINTDINDGAYDGYAGD IWSFGLS ILEFYLGRFPFGENLGRQGDWAALMVAICYSDP PEPSPATASPEFRGF I ACCLQKNPANRLSAAQLLQHPFVALPQPQPLAAPPSS
TaMKK5a(syn) SPERINTDINDGAYDGYAGD IWSFGLS I LEFYLGRFPFGENLGRQGDWAALMVAICYSDP PEPSPATASPEFRGF IACCLQKNPANRLSAAQLLQHPFVALPQPQPLAAPPSS
TaMKK5(7AS) SPERINTD INDGAYDGYAGD IWSFGLS I LEFYLGRFPFGENLGRQGDWAALMVAICYSDP PEPSPATASPEFRGF IACCLQKNPANRLSAAQLLQHPFVALPQPQPLAAPPSS
TaMKK5(7BS) SPERINTDINDGAYDGYAGD IWSFGLS I LEFYLGRFPFGENLGRQGDWAALMVAICYSDP PEPSPATASPEFRGF IACCLQKNPANRLSAAQLLQHPFVALPQPQPLAAPPS-
1: TaMKK5b_syn_ 100.00 95.00 93.59 94.77 95.01
2: TaMKK5_7DS 95.00 100.00 95.91 97.97 97.95
3: TaMKK5a_syn_ 93.59 95.91 100.00 94.80 95.91
4: TaMKK5_7AS_ 94.77 97.97 94.80 100.00 99.13
5: TaMKK5_7BS 95.01 97.95 95.91 99.13 100.00

TaMKK5(7DS)

56

TaMKKb5a(syn) and TaMKKS5b(syn) protein sequences used for Y2H interactions (blue font) did not match a nucleotide
identifier from Additional File 3. Sequence was aligned with Ensembl sequences encoding TaMKKS5 using Clustal
Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). Percent identity of aligned sequences are also provided. Since
percent identity is low for synthetic TaMKK5s compared with variability with genomic copies, the phylogenetic analysis
(Clade C MKK branch shown above) shows relationship between TaMKKb5a and 5b with MKKS5.

70| L TaMKK5b(syn)

%9 TaMKK5(7AS)(7BS)
100

TaMKK5a(syn)

BdMKK5

BdMKK4

TaMKK4(6BL)

100\_F TaMKK4(6AL)
741 TaMKK4(6DL)

A
0.0100
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TaMKK10-2(syn) MALVRQRRQLPHLTLPLDHFALRAPPPPP-PAVAP---CEGLARLSDYERISQLGQGNGG TVFKARHRRTAQQVALKLFA----DPSAAREAE I LMLASGAPHVVRLHAVIPSPAAEQPA

TaMKK10-2(4AS) MALVRQRRQLPHLTLPLDHFALRAPPPPLPPAVAPCAPAEGLARLSDYERISQLGQGNGG TVFKARHRRTAQHFALKLFAAGDGDPSAAREAE I LMLASGAPHVVRLHAV I PSPAAEQPA
TaMKK10-2(4BL) MALVRQRRQLPHLTLPLDHFALRAPPP-PPPAVAPC---EGLARLSDYER ISQLGQGNGG TVFKARHRRTAQQVALKLFAAGDGDPSAAREAE I LMLASGAPHVVRLHAV I PSPAAEQPA
TaMKK10-2(4DL) MALVRQRRQLPHLTLPLDHFALRAPPPPPPPAVAPC---EGLARLSDYERISQLGQGNGG TVFKARHRRTAQQVALKLFAAGDGDPSAAREAE I LMLASGAPHVVRLHAV I PSPAAEQPA
TaMKK10-2(syn) ALASSSVSGGSLAGLLRRLGRPMGERP 1 AAVARQALLGLAALHALRVVHRDLKPANLLVG AGGEVK I ADFGAGKVLRRRLDPCASYVGTAAYMSPERFDPEAYSGDYDPYAADVWSLGMA
TaMKK10-2(4AS) ALALELVSGGSLAGLLRALGRPMGERP 1 AAVARQALLGLAALHALRVVHRDLKPANLLVG AGGEVK I ADFGAGKVLRRRLDPCASYVGTAAYMSPERFDPEAYSGDYDPYAADVWSLGMA
TaMKK10-2(4BL) ALALELVSGGSLAGLLRALGRPMGERP I AAVARQALLGLAALHALRVVHRDLKPANLLVG AGGEVK I ADFGAGKVLRRRLDPCASYVGTAAYMSPERFDPETYSGDYDPYAADVWSLGMA
TaMKK10-2(4DL) ALALELVSGGSLAGLLRALGRPMGERP I AAVARQALLGLAALHALRVVHRDLKPANLLVG AGGEVK I ADFGAGKVLRRRLDPCASYVGTAAYMSPERFDPEAYSGDYDPYAADVWSLGMA
E = -

TaMKK10-2(syn) ILELYLGHFPLLPAGQRPDWAALMCA I CFGEAPEAPAAASDEFRDFVARCLEKKAGRRAS VAELLQHPF I AERDAEEAQRCLAALVAEAAELGDQ

TaMKK10-2(4AS) I LELYLGHFPLLPAGQRPDWAALMCA I CFGEAPEAPAAASDEFRDFVARCLEKKAGRRAS VAELLQHPF I AERDAEEAQRCLAALVAEAAELGDQ

TaMKK10-2(4BL) I LELYLGHFPLLPAGQRPDWAALMCA I CFGEAPEAPAAASDEFRDFVARCLEKKAGRRAS VAELLGHPF I AERDAEEAQRCLAALVAEAAELGDQ

TaMKK10-2(4DL) I LELYLGHFPLLPAGQRPDWAALMCA I CFGEAPEAPAAASDEFRDFVARCLEKKAGRRAS VAELLQHPF I AERDAEEAQRCLAALVAEAAELGDQ

1: TaMKK10-2_syn_ 100.00 97.55 98.15 98.77

2: TaMKK10-2_4AS_  97.55 100.00 98.49  99.10

3: TaMKK10-2_4BL_  98.15 98.49 100.00 99.40

4: TaMKK10-2_4DL_  98.77 99.10 99.40 100.00

TaMKK10-2(syn) protein sequences used for Y2H interactions (blue font) did not match a nucleotide identifier from Additional File 3. Sequence was aligned with Ensembl
sequences encoding TaMKK10-2 using Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). Percent identity of aligned sequences are also provided.
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TaMPK4(clone)

MDTS-GGGTAAGGAAQ I QGMATHGGRYVLYNVYGNLFEVASKYAPP IRP IGRGAYGI'VCA AVSSDTGEEVAIKKIGNAFDNH IDAKRTLRE IKLLRHMDHEN I LATKDL IRPPRRDDFKD

TaMPK4(1AL) MDTSGGGGGAAGGAAQ I QGMATHGGRYVLYNVYGNLFEVASKYAPP IRPIGRGAYGIVCA AVSSDTGEEVAIKKIGNAFDNH IDAKRTLRE IKLLRHMDHEN I LATKDL IRPPRRDDFKD
TaMPK4(1BL) MDTS-GGGTAAGGAAQI QGMATHGGRYVLYNVYGNLFEVASKYAPPIRPIGRGAYGIVCA AVSSDTGEEVAIKKIGNAFDNHIDAKRTLRE IKLLRHMDHEN I LAIKDL IRPPRRDDFKD
TaMPK4(1DL) MDTS-GGGAAAGGAAQI QGMATHGGRYVLYNVYGNLFEVASKYAPPIRPIGRGAYGIVCA AVSSDTGEEVAIKKIGNAFDNHIDAKRTLRE IKLLRHMDHEN I LAIKDL IRPPRRDDFKD
KKk

TaMPK4(clone) VYIVTELMDTDLHQI IRSNQSLTDDHCQYFLYQLLRGLKYVHSANVLHRDLKPSNLFLNA NCDLKIADFGLARTTSETDLMTEYVVTRWYRAPELLLNCSQYTAAIDVWSVGCILGEIIT
TaMPK4 (1AL) VYIVTELMDTDLHQI IRSNQSLTDDHCQYFLYQLLRGLKYVHSANVLHRDLKPSNLFLNA NCDLKIADFGLARTTSETDLMTEYVVTRWYRAPELLLNCSQYTAAIDVWSVGCILGEIIT
TaMPK4(1BL) VYIVTELMDTDLHQI IRSNQSLTDDHCQYFLYQLLRGLKYVHSANVLHRDLKPSNLFLNA NCDLKIADFGLARTTSETDLMTEYVVTRWYRAPELLLNCSQYTAAIDVWSVGCILGELIIT
TaMPK4(1DL) VYITVTELMDTDLHQI IRSNQSLTDDHCQYFLYQLLRGLKYVHSANVLHRDLKPSNLFLNA NCDLKIADFGLARTTSETDLMTEYVVTRWYRAPELLLNCSQYTAAIDVWSVGCILGELIIT
TaMPK4(clone) RQPLFPGRDY I1QQLKLITEL IGSPDDSSLGLLRSDNARRYMKQLPQYPRQDFRLRFRNMS DGAVDLLERMLVFDPSRRITVDEALHHPYLASLHD INEEPTCPAPFSFDFEQPSFTEEHM
TaMPK4 (1AL) RQPLFPGRDY I1QQLKLITEL IGSPDDSSLGFLRSDNARRYMKQLPQYPRQDFRLRFRNMS DGAVDLLERMLVFDPSRRITVDEALHHPYLASLHD INEEPTCPAPFSFDFEQPSFTEEHM
TaMPK4 (1BL) RQPLFPGRDY 1QQLKLITEL1GSPDDSSLGFLRSDNARRYMKQLPQYPRQDFRLRFRNMS DGAVDLLERMLVFDPSRRITVDEALHHPYLASLHD INEEPTCPAPFSFDFEQPSFTEEHM
TaMPK4(1DL) RQPLFPGRDY 1QQLKLITEL1GSPDDSSLGFLRSDNARRYMKQLPQYPRQDFRLRFRNMS DGAVDLLERMLVFDPSRRITVDEALHHPYLASLHD INEEPTCPAPFSFDFEQPSFTEEHM
TaMPK4(clone) KELIWRETLAFNPEILPT

TaMPK4 (1AL) KELIWRETLAFNPDPPY -

TaMPK4(1BL) KEL IWRETLAFNPDPPY -

TaMPK4(1DL) KEL IWRETLAFNPDPPY -

B -

1: TaMPK4_clone_ 100.00 98.40 98.67 98.40

2: TaMPK4_1AL_ 98.40 100.00 99.73 99.73

3: TaMPK4_1BL_ 98.67 99.73 100.00 99.73

4: TaMPK4_1DL_ 98.40 99.73 99.73 100.00

TaMPKA4(clone) protein sequences used for Y2H interactions (blue font) did not match a nucleotide identifier from Additional File 3. Sequence was aligned with Ensembl
sequences encoding TaMPK4 using Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). Percent identity of aligned sequences are also provided.
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TaMPK17(clone) MGGGNG I VDGFRRSFHRRTPSGSVLGSSNQSSAGEDSSDVEAAEGLDLVGLRS IRVPKRK MPLPVESHKKN IMEKEFFTEYGEASQYQ IQEVVGKGSYGVVAAAIDTRTGERVAIKKIND
TaMPK17(7DL) MGGGNG I VDGFRRLFHRRTPSGSVLGSSNQSSAGEDSSDVEAAEGLDLVGLRS IRVPKRK MPLPVESHKKN IMEKEFFTEYGEASQYQIQEVVGKGSYGVVAAAIDTRTGERVAIKKIND
TaMPK17(7AL) MGGGNG 1 VDGFRRLFHRRTPSGSVLGSSNQSSAGEDSSDAEAAEDLDLVGLRP IRVPKRK MPLPVESHKKN IMEKEFFTEYGEASQYQIQEVVGKGSYGVVAAAIDTRTGERVAIKKIND
TaMPK17(U) MGGGNG 1 VDGFRRLFHRRTPSGSVLGSSNQSSAGEDSSDVEAVEDLDLVGLRP IRVPKRK MPLPVESHKKN IMEKEFFTEYGEASQYQIQEVVGKGSYGVVAAAIDTRTGERVAIKKIND
** X

TaMPK17(clone) VFEHVSDATRILREVKLLRLLRHPDVVEIKHIMLPPSRREFQD I YVVFELMESDLHQVIR ANDDLTAEHYQFFLYQLLRALKY IHGANVFHRDLKPKN ILANADCKLK ICDFGLARVSFN
TaMPK17(7DL) VFEHVSDATRILREVKLLRLLRHPDVVEIKHIMLPPSRREFQDIYVVFELMESDLHQVIR ANDDLTAEHYQFFLYQLLRALKY IHGANVFHRDLKPKN I LANADCKLK ICDFGLARVSFN
TaMPK17(7AL) VFEHVSDATR I LREVKLLRLLRHPDVVE I KHIMLPPSRREFQD I YVVFELMESDLHQV IR ANDDLTAEHYQFFLYQLLRALKY IHGANVFHRDLKPKN ILANADCKLK ICDFGLARVSFN
TaMPK17(U) VFEHVSDATR I LREVKLLRLLRHPDVVE I KHIMLPPSRREFQD I YVVFELMESDLHQV IR ANDDLTAEHYQFFLYQLLRALKY IHGANVFHRDLKPKN ILANADCKLK ICDFGLARVSFN
TaMPK17(clone) DAPSAIFWTDYVATRWYRAPELCGSFFSKYTPAIDIWSIGCIFAELLTGRPLFPGKNVVH QLD I ITDLLGTPSSETLSRVRNEKARRYLSCMRKKHPVPLTQKFPNADPLAVRLLGRLLA
TaMPK17(7DL) DAPSAIFWTDYVATRWYRAPELCGSFFSKYTPAIDIWSIGCIFAELLTGRPLFPGKNVVH QLD I ITDLLGTPSSETLSRIRNEKARRYLSCMRKKHPVPLTQKFPNADPLAVRLLGRLLA
TaMPK17(7AL) DAPSAIFWTDYVATRWYRAPELCGSFFSKYTPAIDIWSIGCIFAELLTGRPLFPGKNVVH QLD I ITDLLGTPSSETLSRIRNEKARRYLSCMRKKHPVPLTQKFPNADPLAVRLLGRLLA
TaMPK17 (V) DAPSAIFWTDYVATRWYRAPELCGSFFSKYTPAIDIWSIGCIFAELLTGRPLFPGKNVVH QLD ITDLLGTPSSETLSRIRNEKARRYLSCMRKKHPVPLTQKFPNADPLAVRLLGRLLA
TaMPK17(clone) FDPKDRPSAEEALADPYFASLANVEREPSRHP I SKLEFEFERRKVTKDDVREL1YREILE YHPQMLEEYMKGGDQ I SFLYPSGVDRFKRQFAHLEEHYSKGERGSPLQRKHASLPRQRVG
TaMPK17(7DL) FDPKDRPSAEEALADPYFASLANVEREPSRHP I SKLEFEFERRKVTKDDVREL1YREILE YHPQMLEEYMKGGDQ I SFLYPSGVDRFKRQFAHLEEHYSKGERGSPLQRKHASLPRQRVG
TaMPK17(7AL) FDPKDRPSAEEALADPYFASLANVEREPSRHP I SKLEFEFERRKVTKDDVREL1YREILE YHPQMLEEYMKGGDQISFLYPSGVDRFKRQFAHLEEHYSKGERGSPLQRKHASLPRQRVG
TaMPK17(U) FDPKDRPSAEEALADPYFASLANVEREPSRHP I SKLEFEFERRKVTKDDVREL1YREILE YHPQMLEEYMKGGDQISFLYPSGVDRFKRQFAHLEEHYSKGERGSPLQRKHASLPRQRVG
TaMPK17(clone) ASNDGNNEQH I SDQEMSAEPDAHGAVSPQKSQDAPGVGQNGLSPTSLSSRTYLKSASISA SKCVVVNPNKQPEYDDA I SEETEGAVDGLSEKVSKMHA

TaMPK17(7DL) ASNDGNNEQH I SDQEMSAEPDAHGTVSPQKSQDAAGVGQNGLSPTSLSSRTYLKSASISA SKCVVVNPNKQPEYDDA I SEETEGAVDGLSEKVSKMHA

TaMPK17(7AL) ASNDGNNEQH I SDQEMSAEPDAHGAVSPQKSQDAPGVGQNGLSPTSLSSRTYLKSASISA SKCVVVNPNKQPEYDDA I SEETEGAVDGLSEKVSKMHA

TaMPK17(U) ASNDGNNEQH I SDQEMSAEPDAHGAVSPQKSQDAPSVGPNGLSPTSLSSRTYLKSASISA SKCVVVNPNKQPEYDDA I SEETEGAVDGLSEKVSKMHA

- **

1: TaMPK17_clone 100.00 99.31 99.13 98.79

2: TaMPK17_7DL 99.31 100.00 99.13 98.79

3: TaMPK17_7AL 99.13 99.13 100.00 99.31

4: TaMPK17_U 98.79 98.79 99.31 100.00

TaMPKZ7(clone) protein sequences used for Y2H interactions (blue font) did not match a nucleotide identifier from Additional File 3. Sequence was aligned with Ensembl
sequences encoding TaMPK?7 using Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). Percent identity of aligned sequences are also provided.
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TaMPK20-2(clone)
TaMPK20-2(1AL)
TaMPK20-2(1BL)
TaMPK20-2(1DL)

TaMPK20-2(clone)
TaMPK20-2(1AL)
TaMPK20-2(1BL)
TaMPK20-2(1DL)

TaMPK20-2(clone)
TaMPK20-2(1AL)
TaMPK20-2(1BL)
TaMPK20-2(1DL)

TaMPK20-2(clone)
TaMPK20-2(1AL)
TaMPK20-2(1BL)
TaMPK20-2(1DL)

TaMPK20-2(clone)
TaMPK20-2(1AL)
TaMPK20-2(1BL)
TaMPK20-2(1DL)

MQQAQRSKGSAEADFFTEYGDANRYKIQEVIGKGSYGVVCSALDLQTRQKVAIKKIHNIF EHTSDAARILREIKLLRLLRHPDVVE IKHIMLPPSRKDFKD1'YVVFELMESDLHQV I KAN
MQQAQRTKSSAEVDFFTEYGDANRYKIQEVIGKGSYGVVCSALDLQTRQKVAIKKIHNIF EHTSDAARILREIKLLRLLRHPDVVE IKHIMLPPSRKDFKD 1'YVVFELMESDLHQV I KAN
MQQAQRSKGSAEADFFTEYGDANRYKIQEVIGKGSYGVVCSALDLQTRQKVAIKKIHNIF EHTSDAARILREIKLLRLLRHPDVVEIKHIMLPPSRKDFKD1YVVFELMESDLHQV I KAN
MQQAQRSKSSAEVDFFTEYGDANRYKIQEVIGKGSYGVVCSALDLQTRQKVAIKKIHNIF EHTSDAARILREIKLLRLLRHPDVVEIKHIMLPPSRKDFKD1YVVFELMESDLHQV I KAN

KAhAhkAhkhk =k Kkk

DDLTKEHYQFFLYQLLRALKY IHTASVYHRDLKPKNILANSNCKLK ICDFGLARVAFNDT PTTVFWTDYVATRWYRAPELCGSFFTKYTPAIDIWSIGCIFAEVLTGKPLFPGKNAVHQL
DDLTKEHYQFFLYQLLRALKY IHTASVYHRDLKPKNILANSNCKLKICDFGLARVAFNDT PTTVFWTDYVATRWYRAPELCGSFFTKYTPAIDIWSIGCIFAEVLTGKPLFPGKNVVHQL
DDLTKEHYQFFLYQLLRALKY IHTASVYHRDLKPKN ILANSNCKLK ICDFGLARVAFNDT PTTVFWTDYVATRWYRAPELCGSFFTKYTPAIDIWS1GCIFAEVLTGKPLFPGKNVVHQL
DDLTKEHYQFFLYQLLRALKY IHTASVYHRDLKPKN ILANSNCKLK ICDFGLARVAFNDT PTTVFWTDYVATRWYRAPELCGSFFTKYTPAIDIWS1GCIFAEVLTGKPLFPGKNVVHQL

DLMTDLLGTPSMDT I SRVRNEKARRYLSSMRKKDPVPFSQKFPNADPLGVKLLEKLLAFD PKDRPTAEEALTDPYFRGLSKPEREPSCQP IRKMEFDFEHSRASKDD IRELIFQEILEYH
DLMTDLLGTPSMDT I SRVRNEKARRYLSSMRKKDPVPFSQKFPNADPLGVKLLEKLLAFD PKDRPTAEEALTDPYFRGLSKPEREPSCQP IRKMEFDFEHSRVSKDD IRELIFQEILEYH
DLMTDLLGTPSMDT I SRVRNEKARRYLSSMRKKDPVPFSQKFPNADPLGVKLLEKLLAFD PKDRPTAEEALTDPYFRGLSKPEREPSCQP IRKMEFDFEHSRVSKDDIRELIFQEILEYH
DLMTDLLGTPSMDT I SRVRNEKARRYLSSMRKKDPVPFSQKFPNADPLGVKLLEKLLAFD PKDRPTAEEALTDPYFRGLSKPEREPSCQP IRKMEFDFEHSRVSKDDIRELIFQEILEYH

PQLLKSYVDGTERTTFLYPSAVDHFKKQFSHLEESDGSGPVVPADRKHASLPRST IVHSA P1SAKDTRPLFGKPCSKTSSETGRYAGNGRGASQASHAAQAVVSRRAAGSALPYDAASRP
PQLLKSYVDGTERTTFLYPSAVDHFKKQFSHLEESDGSGPVVPADRKHASLPRSTIVHSA P1SAKDTRPLFGKPCSKTSSETGRYAGNGRGASQASHAAQAVVSRRAAGSALPYDAASRP
PQLLKSYTDGTERTTFLYPSAVDHFKKQFSHLEESDGSGPVVPADRKHASLPRSTIVHST PIPAKDTRPLFGKPCNKTSSETGRYAGNGHGASQASHAAQAV ISRRAAGSALPYDAASRP
PQLLKSY IDGTERTTFLYPSAVDHFKKQFSHLEESDGSGPVVPADRKHASLPRSTIVHST PIPAKDTRPLFGKPCNKTSSETGRYAGNGHSASQASHAAQAVVSRRAAGSALPYDAASRP

- K%k

TISPGCPPQQQIPQMYGQYQHQAPA----GAG IPQAMGGYACGGYTKGTAPNAA-AAPAM RAPPYRHLPAGQKNGPLDRLAVETTD I YTRSLNG IVAAAAASAGTASAHRKVGAVPFGMPTTY
TISPGCPPQQQIPQMYGQYQHQAPA----GAGIPQAMGGYACGGYTKGTAPNAA-AAPAM RAPPYRHLPAGQKNGPLDRLAVETTD I YTRSLNG I VAAAAASAGTASAHRKVGAVPFGMPTTY
TISPGCPPQQQIPQMYGQYQHQAPPGAGAGAG IPQAMGGYACGGYTKGTAPNAAAAAPAM RAPPYRHLPTGQKNGPLDRLAVETTDIYTRSLNG I VAAAAASAGATGAHRKVGAVPFGMPTTY
TISPGCP-QQQIPQMYGQYQHQAAPGA--GAG IPQTMGGYACGGYTKGTAPNAA-AAPAM RAPPYRHLPAGQKNGPLDRLAVETTDIYTRSLNG I VAAAAASAGATSAHRKVGAVPFGMPTTY

1: TaMPK20-2_clone 100.00 99.16 97.83 97.49
2: TaMPK20-2_1AL 99.16 100.00 97.66 97.99
3: TaMPK20-2_1BL 97.83 97.66 100.00 98.50
4: TaMPK20-2_1DL 97.49 97.99 98.50 100.00

TaMPK20-2(clone) protein sequences used for Y2H interactions (blue font) did not match a nucleotide identifier from Additional File 3. Sequence was aligned with Ensembl
sequences encoding TaMPK20-2 using Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). Percent identity of aligned sequences are also provided.
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TaMPK20-3(7DL)
TaMPK20-3(clone)
TaMPK20-3(7AL)
TaMPK20-3(7BL)

TaMPK20-3(7DL)
TaMPK20-3(clone)
TaMPK20-3(7AL)
TaMPK20-3(7BL)

TaMPK20-3(7DL)
TaMPK20-3(clone)
TaMPK20-3(7AL)
TaMPK20-3(7BL)

TaMPK20-3(7DL)
TaMPK20-3(clone)
TaMPK20-3(7AL)
TaMPK20-3(7BL)

MQNNDLRKKSAAE IDFFTEYGDTNRYKVLEV IGKGSYGLVCSANDTQTGEKVAIKKIHNI FEHISDAARILREIKLLRLLRHPDVVEIKHILLPPSKKDFKD1'YVVFELMESDLHQV IKA
MQNNDLRKKSAAE IDFFTEYGDTNRYKVLEV IGKGSYGLVCSANDTQTGEKVAIKKIHNI FEHISDAARILREIKLLRLLRHPDVVEIKHILLPPSKKDFKD1YVVFELMESDLHQV IKA
MQNGDLRKKSAAE IDFFTEYGDTNRYKVLEV IGKGSYGLVCSANDTQTGEKVAIKKIHNI FEHISDAARILREIKLLRLLRHPDVVEIKHILLPPSKKDFKD1YVVFELMESDLHQV IKA
MQNSDLRKKSAAE IDFFTEYGDTNRYKVLEV IGKGSYGLVCSANDTQTGEKVAIKKIHNI FEHISDAARILREIKLLRLLRHPDVVEIKHILLPPSKKDFKD1'YVVFELMESDLHQV IKA

E

NDDLTREHYQFFLYQMLRALKYMHTANVYHRDLKPKNVLANANCKLKICDFGLARVAFND APTTVFWTDYVATRWYRAPELCGSFYSKYTPAIDIWSIGCIFAEVLIGKPLFPGKNVVHQ
NDDLTREHYQFFLYQMLRALKYMHTANVYHRDLKPKNVLANANCKLK ICDFGLARVAFND APTTVFWTDYVATRWYRAPELCGSFYSKYTPAIDIWSIGCIFAEVLIGKPLFPGKNVVHQ
NDDLTREHYQFFLYQMLRALKYMHTANVYHRDLKPKNVLANANCKLK ICDFGLARVAFND APTTVFWTDYVATRWYRAPELCGSFYSKYTPAIDIWSIGCIFAEVLIGKPLFPGKNVVHQ
NDDLTREHYQFFLYQMLRALKYMHTANVYHRDLKPKNVLANANCKLKICDFGLARVAFND APTTVFWTDYVATRWYRAPELCGSFYSKYTPAIDIWS1GCIFAEVLIGKPLFPGKNVVHQ

LDLITDVLGTPSLDAISQVRNDKARKYLTCMRKKQPASFSQKFPKADPLALRLLRRLLAF DPKDRPSAEEALADPYFNGLAKVEREPSCQP I PKLEFEFEGRRVTKEDIKELIFEEILEY
LDLITDVLGTPSLDAISQVRNDKARKYLTCMRKKQPASFSQKFPKADPLALRLLRRLLAF DPKDRPSAEEALADPYFNGLAKVEREPSCQP IPKLEFEFEGRRVTKEDIKELIFEEILEY
LDLITDVLGTPSLDAISQVRNDKARKYLTCMRKKQPASFSQKFPKADPLALRLLRRLLAF DPKDRPSAEEALADPYFNGLAKVEREPSCQP IPKIEFEFEGRRVTKEDIKELIFEEILEY
LDLITDVLGTPSLDAISQVRNDKARKYLTCMRKKQPASFSQKFPKADPLALRLLRRLLAF DPKDRPSAEEALADPYFNGLAKVEREPSCQP IPKIEFEFEGRRVTKEDIKELIFEEILEY

HPQLLKEH I SGTDRRNFVHLSAVDQFKKRFAELEENGGENGSAVSTQRKHSSLPRQSFNPR
HPQLLKEHISGTDRRNFVHLSAVDQFKKRFAELEENGGENGSAVSSQRKHSSLPRQSFNPR
HPQLLKEHISGTDRRNFVHLSAVDQFKKRFAELEENGGENGSAVSSQRKHSSLPRQSFNPH
HPQLLKEHISGTDRRNFVHLSAVDQFKKRFAELEENGGENGSAVSSQRKHSSLPRQSFNPE

1: TaMPK20-3_7DL 100.00 99.76 99.05 99.29
2: TaMPK20-3_clone 99.76 100.00 99.29 99.52
3: TaMPK20-3_7AL 99.05 99.29 100.00 99.52
4: TaMPK20-3_7BL 99.29 99.52 99.52 100.00

TaMPK20-3(clone) protein sequences used for Y2H interactions (blue font) did not match a nucleotide identifier from Additional File 3. Sequence was aligned with Ensembl
sequences encoding TaMPK20-3 using Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). Percent identity of aligned sequences are also provided.
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TaMPK20-4(clone)
TaMPK20-4(3AL)
TaMPK20-4(3DL)
AK333309.1
TaMPK20-4(3B)

TaMPK20-4(clone)
TaMPK20-4(3AL)
TaMPK20-4(3DL)
AK333309.1
TaMPK20-4(3B)

TaMPK20-4(clone)
TaMPK20-4(3AL)
TaMPK20-4(3DL)
AK333309.1
TaMPK20-4(3B)

TaMPK20-4(clone)
TaMPK20-4(3AL)
TaMPK20-4(3DL)
AK333309.1
TaMPK20-4(3B)

TaMPK20-4(clone)
TaMPK20-4(3AL)
TaMPK20-4(3DL)
AK333309.1
TaMPK20-4(3B)

-MPEANAGARGGGEQRSKVQSSDVMSFFSEYGDASRYKIEE I IGKGSYGVVCSAIDRQTG DRVAIKKVSNIFEHITDAARMLRE IKFLRLLRHPD IVQIKHIMLPPSRRDYKD IFVVFEL

=M= QPDQONQQRRKGSSEMDFFSEYGDANRYKIQEV IGKGSYGVVCSAIDQHTG DKVAIKKIHNIFEHLSDAARILREIKLLCLLRHPDIVEIRHIMLPPSRRDFKD I YVVFEL

MQPD---—--- QHQQQQRRKGSSEMDFFSEYGDANRYKIQEV IGKGSYGVVCSAIDQHTG DKVAIKKIHNIFEHLSDAARILREIKLLRLLRHPDIVEIRHIMLPPSRRDFKD I YVVFEL

MQPDQ----- QQHQHQQRRKGSSEMDFFSEYGDANRYKIQEV IGKGSYGVVCSAIDQHTG DKVAIKKIHNIFEHLSDAARILREIKLLRLLRHPDIVEIRHIMLPPSRRDFKD I YVVFEL

MQPDQ----- QQHQHQQRRKGSSEMDFFSEYGDANRYKIQEV IGKGSYGVVCSAIDQHTG DKVAIKKIHNIFEHLSDAARILREIKLLRLLRHPDIVEIRHIMLPPSRRDFKD I YVVFEL
P I - - - - - - -% - -

..... ::** * - =Kk -

MDTDLHQV IKANDDLTKEHYQFFLYQMLRALKY IHTANVYHRDLKPKN ILANANCKLKIC DFGLARVAFNDTPTTVFWTDYVATRWYRAPELCGSFFTKYSPAIDTWSIGCIFAEILTGK
MDTDLHQV IKANDDLTKEHHQFFLYQMLRALKY IHTANVYHRDLKPKN I LANANCKLKIC DFGLARVAFNDTPTTVFWTDYVATRWYRAPELCGSFFTKYSPAIDIWSIGCIFAEILTGK
MDTDLHQV IKANDDLTKEHHQFFLYQMLRALKY IHTANVYHRDLKPKN I LANANCKLKIC DFGLARVAFNDTPTTVFWTDYVATRWYRAPELCGSFFTKYSPAIDIWSIGCIFAEILTGK
MDTDLHQV I KANDDLTKEHHQFFLYQMLRALKY IHTANVYHRDLKPKNILANANCKLKIC DFGLARVAFNDTPTTVFWTDYVATRWYRAPELCGSFFTKYSPAIDIWSIGCIFAEILTGK
MDTDLHQV I KANDDLTKEHHQFFLYQMLRALKY IHTANVYHRDLKPKNILANANCKLKIC DFGLARVAFNDTPTTVFWTDYVATRWYRAPELCGSFFTKYSPAIDIWSIGCIFAEILTGK

PLFPGKNVVQQLDMMTDFLGSPSPE I I SRIRNEKARRYLSSMRKKLPVPFSEKFPKADPA AVKLLQKLLAFDPKDRPTAEEALADPYFNGLAKVEREPSCQP I SKMEFEFERRKFTREDY
PLFPGKNVVHQLDLMTDLLGTPSLDTVSRIRNEKARRYLSSMRKKQPVCFSERFPKADPA ALKLMQRLLAFDPKDRPTAEEALADPYFKGLGKVEREPSCQP I SKFEFEFERKKVTKEDY
PLFPGKNVVHQLDLMTDLLGTPSLDTVSRIRNEKARRYLSSMRKKQPVCFSERFPKADPA ALKLMQRLLAFDPKDRPTAEEALADPYFKGLGKVEREPSCQP I SKFEFEFERKKVTKEDY
PLFPGKNVVHQLDLMTDLLGTPSLDTV S = = = = — e oo e e
PLFPGKNVVHQLDLMTDLLGTPSLDTVSRIRNEKARRYLSSMRKKQPVCFSERFPKADPA AFKLMQRLLAFDPKDRPTAEEALADPYFKGLGKVEREPSCQP I SKFEFEFERKKVTKEDY

FhkhkhkhkAhhk-khkk-Khkk-kk-khk - -%

KELIFREILEYHPQLLKDYSNGSEKTNFLYPSAVDNFRRQFANLEEDGGKGGA---AERK HVSLPRTTTVHSTPVPTTNCPASQAPQRIPAARPGRVIASATPTENAAFTDRQMGRRMAR
KELIFREILEYHPQLLKDYMNGTEKTNFLYPSAVDNFRRQFANLEENGGKGGAIVPSDRK HVSLPRTTTVHSTP IPPKDQKSSQVPQRIPTGRPGRVVGPVIPFENSCAMDPYSQRRVAR
KELIFREILEYHPQLLKDYMNGTEKTNFLYPSAVDNFRRQFANLEENGGKGGAIVPSDRK HVSLPRTTTVHSTP IPPKDQKSSQVPQRIPTGRPGRVVGPVIPFENSCAMDPYSQRRVAR

KELIFREILEYHPQLLKDYMNGTEKTNFLYPSAVDNFRRQFANLEENGGKGGAIVPSDRK HVSLPRTTTVHSTP IPPKDQKSSQVPQRIPTGRPGRVVGPV IPFENSCAMDPYSQRRVAR

DPAGAPAAA----AGHHLRPDC--SDRQHEVEKDRAHYRPSHHFRDARVAPEAEARPSAY Y —————— === —— IPPFNGIAAVGAAGRM=-—————————- Y
NPVLPAAATNVSAYAYHRKSDSSERELQQELEKDRMQYQPMQRFMDAKMVSPD-LRSTSY YMPKGAPKADVAERTGLQPNMMQGIAPFNGIAAVGGSYNKASAVQYGVSRMY
NPVLPAAATNVSAYAYHRKSDSSERELQQELEKDRMQYQPMQRFMDAKMVSPD-LRSTSY YMPKGVPKADVAERTGLQPNMMQG IAPENG I AAVGGSYNKASAVQYGVSRMY

NPVLPAAATNVSAYAYHRKSDSSERELQQELEKDRMQYQPMQRFMDAKMVSPD-LRSTSY YMPKGVPKADVAERTGLQPNMMQGIAPFNG IAAVGGSYNKASAVQYGVSRMY

1: TaMPK20-4_clone 100.00 76.81 77.22 76.75 83.59
2: TaMPK20-4_3AL 76.81 100.00 99.14 98.80 98.07
3: TaMPK20-4_3DL 77.22 99.14 100.00 99.66 99.62
4: TaMPK20-4_3B 76.75 98.80 99.66 100.00 100.00
5: AK333309.1 83.59 98.07 99.62 100.00 100.00

TaMPK20-4(clone) protein sequences used for Y2H interactions (blue font) did not match a nucleotide identifier from Additional File 3. Sequence was aligned with Ensembl
sequences encoding TaMPK20-4 using Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). Percent identity of aligned sequences are also provided.
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TaMPK21-2(3AL)
TaMPK21-2(3B)
AK330685.1
TaMPK21-2(clone)
TaMPK21-2(3DL)

TaMPK21-2(3AL)
TaMPK21-2(3B)
AK330685.1
TaMPK21-2(clone)
TaMPK21-2(3DL)

TaMPK21-2(3AL)
TaMPK21-2(3B)
AK330685.1
TaMPK21-2(clone)
TaMPK21-2(3DL)

TaMPK21-2(3AL)
TaMPK21-2(3B)
AK330685.1
TaMPK21-2(clone)
TaMPK21-2(3DL)

TaMPK21-2(3AL)
TaMPK21-2(3B)
AK330685.1
TaMPK21-2(clone)
TaMPK21-2(3DL)

TaMPK21-2_3AL
TaMPK21-2_3B

MAKKGSDKAGFFTEYGEATRYEIGEVVGKGSYGVVAAAVDTHTGERVAIKKIDDVFEHVA DATRILREIKLLRLLRHPDIVEIKHIMLPPSRREFRDIY I IFELMESDLHQV IKANDDLS

MAKKGSDKGGFFTEYGEATRYQVGEVVGKGSYGVVASAVDTHTGESVAIKKIDDVFEHVA DATRILREIKLLRLLRHPDIVQIKHIMLPPSRREFRDIY I IFELMESDLHQV IKANDDLS

MAKKGSDKGGFFTEYGEATRYQVGEVVGKGSYGVVASAVDTHTGESVAIKKIDDVFEHVA DATRILREIKLLRLLRHPDIVQIKHIMLPPSRREFRDIY 1 1 FELMESDLHQV IKANDDLS

MAKKGSDKGAFFTEYGEATRYQVGEVVGKGSYGVVASAVDTHTGEPVAIKKIDDVFEHVA HATRILREIKLLRLLRHPDIVQIKHIMLPPSRREFRDIY I I FELMESDLHQV IKANDDLS

MAKKGTDKGAFFTEYGEATRYQVGEVVGKGSYGVVASAVDTHTGEPVAIKKIDDVFEHVA DATRILREIKLLRLLRHPDIVQIKHIMLPPSRREFRDIY I IFELMESDLHQV IKANDDLS
-%% - - - -

PEHFQFFFYQLLRGMKYMHAANVFHRDLKPKNILANADCKLKICDFGLSRVSFNDTPSAI
PEHHQFFFYQLLRGMKY IHAANVFHRDLKPKN ILANADCKLK ICDFGLARVSFNDTPSALI
PEHHQFFFYQLLRGMKY IHAANVFHRDLKPKN ILANADCKLK ICDFGLARVSFNDTPSALI
PENHQFFFYQLLRGMKY IHAANVFHRDLKPKN I LANADCKLK ICDFGLARVSFNDTPSAI
PENHQFFFYQLLRGMKY IHAANVFHRDLKPKN I LANADCKLK ICDFGLARVSFNDTPSAI
H*k - - .

FWTDYVATRWYRAPELCGSFFSKYTPAIDIWS1GCIFAEMLTGRPLFPGKNVVHQLDLMT
FWTDYVATRWYRAPELCGSFFSKYTPAIDIWSIGCIFAEMLTGRPLFPGKNVVHQLDLMT
FWTDYVATRWYRAPELCGSFFSKYTPAIDIWSIGCIFAEMLTGRPLFPGKNVVHQLDLMT
FWTDYVATRWYRAPELCGSFFSKYTPAIDIWSIGCIFAEMLTGRPLFPGKNVVHQLDLMT
FWTDYVATRWYRAPELCGSFFSKYTPAIDIWS1GCIFAEMLTGRPLFPGKNVVHQLDLMT

DLLGTPSEESISRVRNEKARRYLGNMKKKHP I PFSQKFPGVDPMALHLLERLLAFDPADR
DLLGTPSAESISRIRNEKARRYLGNMKKKHP I PFSQKFPGVDPMALHLLERLLAFDPADR
DLLGTPSAESISRIRNEKARRYLGNMKKKHP IPFSQKFPGVDPMALHLLERLLAFDPADR
DLLGTPSAESISRIRNEKARRYLGNMKKKHP IPFSQKFPGVDPMALHLLERLLAFDPTDR

PTAAEALADPYFTGLANSELEPTAQP I SKLEFEFERRKLAREDLREL 1 YREILEYHPQML
PTAAEALADPYFTGLANSELEPTTQP I SRLEFEFERRKLGREDVREL 1 YREILEYHPQML
PTAAEALADPYFTGLANSELEPTTQP I SRLEFEFERRKLGREDVREL1YREILEYHPQML
PTAAEALADPYFTGLANSELEPTTQP I SRLEFEFERRKLAREDVREL1YREILEYHPQML

DLLGTPSAESISRIRNEKARRYLGNMKKKHP IPFSQKFPGVDPMALHLLERLLAFDPTDR PTAAEALADPYFTGLANSELEPTTQP I SRLEFEFERRKLAREDVREL 1 YREILEYHPQML
- v - -

Kkk -

HDYLRGGDQANFLYPSGVDRFKSQFVHLEE I GAKGEKTSPQLRQHASLPRERV IGSSDEP EKPNADYCIKLHVDELPGHTSVTDGLNKPLLNTRNFLKSES IGASKC I VVKEKQEKDEES
HEYLRGGDQANFLYPSGVDRFKRQFVHLEE IGAKGEKTSPQLRQHASLPRERV IGSSDEP EKPNADYCIKLHVGEVPGYTSVTDGLNKPLLNTRNFLKSES IGASKCIVVKEKREKDEES
HEYLRGGDQANFLYPSGVDRFKRQFVHLEE IGAKGEKTSPQLRQHASLPRERV IGSSDEP EKPNADYCIKLHVGEVPGYTSVTDGLNKPLLNTRNFLKSES IGASKCIVVKEKREKDEES
HEYLRGGDQANFLYPSGVDRFKRQFVHLEE IGAKGEKTSPQLRQHASLPRERV IGSSDEP EKPNADYCIKLHVGEVPGYTSVTDGLNKPLLNTRNFLKSES IGASKCIVVKEKREKDEES
HEYLRGGDQANFLYPSGVDRFKRQFVHLEE I GAKGEKTSPQLRQHASLPRERV IGSSDEP EKPNADYCIKLHVGEVPGHTSVTDGLNKPLLNTRNFLKSES IGASKCIVVKEKREKDEES
*-

* - kK - -

MSEYMHEASD
MSEYMHEASD
MSEYMHEASD
MSEYMHEASD
MSDYMHEA--

Fok - khkhk

100.00 95.71 95.71 95.10 95.08
95.71 100.00 100.00 98.78 98.36

abrwdNPF

AK330685.1 95.71 100.00 100.00 98.78 98.36
TaMPK21-2_clone 95.10 98.78 98.78 100.00 99.18
TaMPK21-2_3DL 95.08 98.36 98.36 99.18 100.00

TaMPK21-2(clone) protein sequences used for Y2H interactions (blue font) did not match a nucleotide identifier from Additional File 3. Sequence was aligned with Ensembl
sequences encoding TaMPK21-2 using Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). Percent identity of aligned sequences are also provided.
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TaMPK24(6BS)
TaMPK24.(U)
TaMPK24(6DS)
TaMPK24(clone)

TaMPK24(6BS)
TaMPK24(U)
TaMPK24(6DS)
TaMPK24(clone)

TaMPK24(6BS)
TaMPK24(U)
TaMPK24(6DS)
TaMPK24(clone)

TaMPK24(6BS)
TaMPK24(U)
TaMPK24(6DS)
TaMPK24(clone)

TaMPK24(6BS)
TaMPK24(U)
TaMPK24(6DS)
TaMPK24(clone)

TaMPK24_6BS
TaMPK24_U
TaMPK24_6DS

A WNPF

TaMPK24(clone) protein sequences used for Y2H interactions (blue font) did not match a nucleotide identifier from Additional File 3. Sequence was aligned with Ensembl

TaMPK24_clone

MEFFTEYGEASQYQIEEI 1GQGSFGVVAAAVDTQTGERVAIKKIHDMFEHAPDGTRILRE TKLLRLLRHPNIVGVKHILLPPARREFRDI'YVVFELMESDLQKV IQVNENLTAGHHRYFL
MEFFTEYGEASQYQIEEI I1GKGSFGVVAAAVDTQTGERVAIKKIHDMFEHASNGTRILRE TKLLRLLRHPNIVETKHILLPPARREFRDI'YVVFELMESDLQKV IQANENLTAGHHRFFL
MEFFTEYGEASQYQIEEI I1GRGSFGVVAAAVDTQTGERVAIKKIHDMFEHASDGTRILWE TKLLRLLRHPNIVEIKHILLPPARREFRDIYVVFELMESDLQKVMQVNENLTAGHHRYFL
MEFFTEYGEASQYQIEEI I1GKGSFGVVAAAVDTQTGERVAIKKIHDMFEHASNGTRILRE TKLLRLLRHPNIVETKHILLPPARREFRDIYVVFELMESDLQKV IQANENLTAGHHRFFL

- - * -k =%k

YQLLHALKY IHAANVFHRDLKPSN I LANSNCKLK I CDFGLARALRDDAPLAIFWTDYVAT RWYRAPELCGSFFSKYTPAIDIWSIGCIFAEVLTGKPLFPGMNVTHQLDLITNVLGTPSY
YQLLHALKY IHAANVFHRDLKPSN I LVNSNCKLK I CDFGLARASRDDPPLAIFWTDYVAT RWYRAPELCGSFFSKXXXXXXXXXXXXXXXXXXXXXXXXXXXXVKHQLDL I TDVLGTPSY
YQLLHALKY IHAANVFHRDLKPSNILVNSNCKLK1CDFGLARASRDDPPLAIFWTDYVAT RWYRAPELCGSFFSKYTPAIDIWSIGCIFAEVLTRKPLFPGTNVKHQLDLITDVLGTPSH
YQLLHALKY IHAANVFHRDLKPSN ILVNSNCKLK1CDFGLARASRDDPPLAIFWTDYVAT RWYRAPELCGSFFSKYTPAIDIWSIGCIFAEVLTRKPLFPGTNVKHQLDLITDVLGTPSY

Fkk K hkkkokhk - kkkokhok -

ETLSQIRNEKARRYLTGMKRKHP IPFPS IFCNADPQAVRLLERLLAFDPKDRPTAEEALA DPYFEGFPNLEHEPSPHPFSKLEFEFERWKLTKDGVRDLIYREILEYHPQMLQDY IRAGG
ETLSQIRNEKAR1YLTGMKRKHP IPFPSMFCNADPQAVRLLERLLAFDPKDRPTAEEALA DPYFEGFPNLEHEPSPHPFSKLEFEFERWKLTKDGIRDLIYREILEYHPQMLQDY IGAGG
ETLSQIRNEKARRYLTGMKRKHP IPFPSMFCNADPQAVRLLERLLAFDPKDRPTAEEALA DPYFEGFPNLEHEPSPHPFSKLEFEFERWKLTKDG IRDL1YREILEYHPQMLQDY IRAGG
ETLSQIRNEKARRYLTGMKRKHPTPFPSMFCNADPQAVRLLERLLAFDPKDRPTAEEALA DPYFEGFPNLEHEPSPHPFSKLEFEFERWKLTKDG IRDL1YREILEYHPQMLQDY IGAGG

EE

QTSFVYPSGVDGMRLQFVHLEENHLRGERGTPLRRRHASLPRERVCAPMG IDNQDCNNER R-TASSAAQITIRSQQEGLTHAYVYQNGTGIPDFCSGYYLQNGSTSASSCV IEENEGPKE

QTSFVYPSGVDGMRLQFVHLEENHLRGERGTPLRRRHASLPRERVCAPKGSDNQDCNNER RRTASSAAQTTIRSQQEGLTHAYVYQNGTSIPNFCSGYYLQNGSTSASSCV IDEHEGLEE

QTSFVYPSGVDDMRLQFVHLEENHLRGERGTPLRRRHASLPRERVCAPKGSDNQDCNNER RRTASSAAQTTIRSQQEGLTHAYVYQNGTSIPNFCSGYYLQNGSTSASSCV IDDHEGLKE

QTSFVYPSGVDGMRLQFVHLEENHLRGERGTPLRRRHASLPRERVCAPKGSDNQDCNNER RRTASSAAQTTIRSQQEGLTHAYVYQNGTSIPNFCSGYYLQNGSTSASSCV IDEHEGLEE
* *

*xk - - =kk =%

NGVSA-EKVAYELSERLARI
NGVSEEEKVAYELSQCFARI
NGVSEEEKVAYELSQCFARI

100.00 88.55 93.98 93.80
88.55 100.00 91.80 93.00
93.98 91.80 100.00 96.50
93.80 93.00 96.50 100.00

sequences encoding TaMPK24 using Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). Percent identity of aligned sequences are also provided.
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