A) Histidine kinase: Hiska domain

VrCKL1 CEATQQAEKKNMNKSTAFASAR
VrHK1.1 LEARRKAEXSSNYKSQFLANME
VrHK1.2 LEARRKAEASSNYKSQFLANME
VrCK12 LNKTIHITEETMRAKQMLATME
VrHKS LNKTIHITEETMRAKQULATME
VrHK2 - - - -SRAEAADVAKSQFLATVE
VrHK3 - - - -ERAVAADIAKSQFLATVE
VrHK4 .1 - - - -VRAESAHVAKSQFLATVE
VrHK4 .2 - - - -VRAESADIAKSQFLATVE

JVRASLAGITGLIEISSELVDPGSELETNLKQMNGCT 431
HLRTPMAAVIXLLDILISDDCLTNEQYSTVTQIRKCS 564
HLRTPMAAVIGL LDILISDDRLTNEQCATVTQIRKCS 533
§IRSPLSGVVSMAEVL SN- TKLDWEQRQL LDVMLSSG 418
JIRSPLSGVVSMAEILST- TKLDREQRQLLNVMISSG 419
§IRTPMNGVLGMLQMLMD- TELDKKQMDYAQTAHDSG 640
§IRTPMNGVLGMLHYLMD- TDLDVTQQEYVRTAQESG 491
HIRTPMNGILGMLALLLD- TELSSTQRDYAQTAQACG 427
HIRTPMNGILGMLGLLLG- TELSSTQLDYAQTAQACG 412

B) Histidine kinaes REC Domain

VrCKLLT =~ —m-mmmmmm - GLAREYPHPPYDYILj MGGLDATKWIRKIEKA- -~ -~~~ 1013
VrHK1.1 RESLQKDRNKR-SQTEILSSRPYDLIL (MDGYEATKEIRKSEVG- -~ ===== -~ 1209
VrHK1.2 ERNTRSSQTEILSCPPYDLIL DGYETTKAIRKSEAG- - - == === -~ 1178
VrcK12 e RCSYDLIL} MNGLEATKLIRSFEETGMNWDAARNAG ges
VrHKS RHTYDVIL MNGLQTTKLIRSYEETGNWDAARKAG 948
VrHK2 PHSFDACF MDGFEATREIRLMESEVNEKIACGQ- 1129
VrHK3 PHQFDACF i MDGFVATKQIREMEQSVNRDASHMD - - 974
VrHK4 .1 PHNFDACF| MDGFQATSQIRMMESKANE EMKNG - - 934
VrHK4.2 =  —=m-mmmmmmemmeeeee- PHNFDACF 1 MDGFQATGKIREMERKANEL LMNGE - 923

C) Ethylene receptor: Hiska domain

VrETR1 VALDLARREAETAIRARNDFLAVMNHERTPMHAVIALSSLLQET-DLTAEQRLMVETIL 386
VrERS1 VALDLARREAEMAIHARNDFLAVMNHE IRTPMHALIALSSLLLET-ELTPEQRVMIETVL 387
VrEINSG.1 24 RKARSSFEKVMBHGQIRRPMHSILGLLSLFQEDNSIRPEQK 413
VrEING.2 RA RKARSSFEKVMBHAMRRPMHSILGLLSMFQED-HIRPEQ 412
VrERS2 RA SQARNAFQKVMEDG@RRPMHSILGL L SMIQDD - NLRNEQ! 407
VrETR2 RALQVEKINAMKANQARAAFQKVMENG 407
D) Ethylene receptor: Rec domain

VrETR1 -NGVSRTVTKGLLMHLGCDVTTASSSEECLRVVSLEHE - - -VWFHDJVCTGLDGYELAVR 678
VrERS1 DSGFSTRRNQRSF -~ - ----=cceccccccccccccc e ccaa- e ——— 636
VrEIN4.1 - ~DVNRTVTKKLLEKLGCQVTAVSSGF ECLSAVSASGNSSKIVLDYUHIPEMDGFEVTRR 700
VrEIN4.2 --DVNRTVTKKLLEKLGCQVTAVSSGF ECLGAISASGNLFKIIL|DYHIPEMDGFEVAKR 699
VrERS2 - -DVNRAVTQKLLQKLGCWYWTPVTSGF ECLTVIGPAGSSIQVIL| DYH'PDLDGFEVATR 697

701

VrETR2 - -DVNRAVTQKLLQKLGCSVTCVCSGF ECLSVIGGGGCSFQVIVEDYQMPELDGFEVASR

Figure S1. Protein sequence alignment of histidine kinase and ethylene receptors. The boxes represent the conserved phosphorylation residue.



A) Phytochromes: PHY domain

VrPHYA RLCDTMVQEVFELTGYDRVMAYKFHDDDHGEVIAEITKPGLEPYLGLHYPATDIPQASRF 280
VrPHYE LLCDTVVEEVQKLTGYDRVMVYKFHEDDHGEVVAEIRRSDLEPYLGLHYPATDIPQASRF 281
VrPHYB LLCDTVVESVRELTRYDRVMVYKFHEDEHGEVVAESKRPDLEPYIGLHYPATDIPQASRF 292
VrPHYA LFMKNKVRVIVDCHAKHVKVLQDEKLPFDLTLCGSTLRAPHSCHAQYMANMDSIASLVMA 340
VrPHYE LFKQNRVRIICDCHAKPVKVIQSEELRQPLCLVNSTLRLPHGCHTQYMANMGSIASLVMA 341
VrPHYB LF(QNPVPHIVDCHASAVRVVQDEALHQPLCLVGSTLPAPHGCHAQYHANHGSIASLVMA 352
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B) Phytochrome: Hiska domain

VrPHYA ALHIQRLSEKTALKRLNALTYMKRQIRNPLCGIIFSRKMLEGTELGTEQKQFLHTSAQCQ 939
VrPHYE SSEEHKPRGRENISESEELAYILQEMKKPLNGIRFTHKLLESTTVSENQKQFLDTSDACE 925
VrPHYB ALKAQPQQEKTSFARJVELAYISQGV(NPLSGIRFTNSLLEATGLTDEQ(QFLETSAACE 944
VrPHYA RQLSKILDDSDLDSILDGYLDLEMAEFTLHEVMIASLSQVMTKSNGKSIRIVNDVAEQIV 999
VrPHYE RQIMAIIEDTNLGSINEGTLQLNMEEFVLGNILDAIVSQVMILIREKNLQLFHEIPDEIK 985
VrPHYB KQHL(IIPDIDLESIDDGSLELEKGEFLLGNVHNAVVSQVJLLLRERTLQLICDIPEEIk 1004
VrPHYA METLYGDSLRLQQVLADFLLISINFTPTG-GQVAVAGSLTKEQLGKSVHLVKLELSITHG 1958
VrPHYE VLSLYGDQIRLQVVLSDFLLNVVRHTPSPNGWVEIKISPGLKIIQDGNEFIHLKFRMTHS 1045

VrPHYB TLAVYGDQLRIQQVLADFLLNIVRYAPSPDGNVEIHVHPPIFQISDGLTLLHAEFRHVCP 1064
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C) Histidine phosphotransferase: HPTs domain

VrHPS5 EIVTLFYSDSVRLIYNIERGL -MTNPPNFTKLDDFMHQFKGSCSSIGAKKVKTECSRFSE 102
VrHP4.1 EIVTLHYRDSSRLISSIDQALKERNPLDFNKLDTLMHQFKGSSSSIGAKKVKAECNLFRE 103
VrHP4.2 EIVTLYYRDSSRLISNLDHTL -ERNPLDFNKLDTIMHQFKGSSSSIGAKKVKAECTLFRE 150
VrHP6.1 EVVNIYFHESEKLLTNLRASLMEREFSDYKKMGNH ¥ MGSSSSIGAKRVRNVCVAFRA 106
VrHP6.2 EVVNIYFHESEKLLNNLRGLLMERELSDYKKMGIH ¥MGSSSSIGAKRVTNICVAFRA 172
VrHP2 EVVTMFFDDSENLLKNMARCL - EQVPADFKQIDAYAHQYKGSSASVGAARVKSVCANFRP 104
VrHP1.3 EVVTLFFEDAERLLNELSKTL-GQPSIDFKKLDA N KGSSSSIGAQRVHRVCISFRN 103
VrHP1.1 EVVSLFFEDSERLLKDLTFAL -DQNGVDFKKVDAI B KGSSSSIGAQRVKNACIAFRN 102
VrHP1.2 EVVSLFFEDSERLLNDLTFAL -EQKGIDFKKVDA Q) VGSSSSIGAQPV(NCCIAFRN 102
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Figure S2. Protein sequence alignment of phytochrome family and histidine phosphotransferase proteins. The boxes represent the conserved

phosphorylation residue.



Response regulators

VeRR22 ~  ------- ANFDIIFNDHEMPVMDGHEATKELRG-MGVKCLIVGITTRANG-KDGEEFFAA 111
VeRR36 ~ ------- ESFDLILADHDMPVMNGIEATKQLRS-MGIRDMIVGVSSSSRGAENVQQFMEA 119
VeRR24  ee--- RRFDLILADMDMPIMNGIQATKELRS-MGIGSMIVGVSSRSTE-TEIRKFMES 104
VrRR9 NHNNHQEVEVNLVI|DYCMPGMTGYDLLKKIKESSSLRNIPVVIMSSENVPSRISRCLEE 126
VrRR3.1 -SETHQDVDVNLII|DYCMPGMTGYDLLRKIKESKSLKNIPVWIMSSENVPSRINRCLEE 122
VrRR3.2 -LEANQDVEVNLII|DYCMPEMTGYDLLRKIKESKSLKDIPVWIMSSENVPSRINRCLED 157
VrRR3 -DGFVPSLKVDLII|DYCMPEMTGYELLKKIKESSMFREIPVVIMSSENVLPRIDRCLEE 129
VrRR17 - - - -NGRSKVNLVI{DYCMPGMTGYEL LKKIKESSVMKEVPVVIMSSENIPTRINKCLEE 119
VrRR6 - - - -FDSVKVNLIM{DYSMPGMTGYELLKKIKESSVFREVPVVVMSSENILTRIDSCLEE 122
VrRRS5.1 ----LDSTKVNLIM|DYSMPGMTGYELLKKIKESSMFREIPVWIMSSENVLTRIDRCLEE 131
VrRR5.2 ----LDSTKVSLIM]DYSMPGMTGYELLKKIKESSVFREIPVWIMSSENVLTRIDRCLEE 131
VeRR12 ~ ------- NKFDLVI$DYNMPDMDGFKLLELVG- - - LEMDLPVIMLSAHSDTKLVMQGVTH 117
VPRR1I8 ~ --e--- DKFDLVI$DHYPDMDGFKLLELVG- - - LEMDLPVIMLSANGDTKLVMKGISH 111
VeRR1®O  ------- SGFDLVI$DJQ“PDMDGFKLLELVG- - - LEMDLPVIMMSVDDDFKMVMKGIKH 105
VeRR11.1  ------- DGYDIVIJOYNMPDMDGFKLLEHVG- - - LEMDLPVIMMSVDGETSRVMKGVQH 110
VeRR11.2 ~  ------- DAYDIVI$DYNMPDMDGFKLLEQVG- - - LEMDLPVIMMSVDGETSRVMKGVQH 118
VeRR14 ------- GCFDVVLYDYH"PDMDGYKLLEHVG- - - LEMDLPVIMMSGDSTTSAVMKGIRH 115

VPRR1 e NGFDIVI$DYH"PDMDGFKLLEHIG- - - LEMDLPVIMMSADDGKSVVMKGVTH 153
VPRR2 - NGFDIVLYDYH"PDMDGFKLLEHIG- - - LEMDLPVIMMSADDGKSVVMKGVTH 122
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Figure S3. Sequence alignment of all types of response regulators. Showing the conserved residue in their receiver domain.



Motif Symbol Motif Consensus

FDLIJTDVQMPEMDGFELLEKKIRESESLE
VIMMSSEBVLSRVMECLEHGACDEFLLEFVRLNELENJWQHVWRRE
WSVELHQEFVEAVNQLGIDKAVPEKILELMNVPGLTRENVASHLQEYRLY
LEVLVVDDDPVERRVIEKLLE
LLEZAKRRREMASVARSQFLATMSHEIRTPMHGIJGLLSLLQETELDREQK
VEDTGIGIPPSAIPRIJFTPFMQADSSTSRKYGGTGIGLAI SKCLVELMGG
SLEFHQGFLDEQFIQLQZLODEANPEFVEEVVTLFFEDSERL
LLRLINDVLDLSKIEDGKLELEMAEFDLHSILDEVLSLESE
DAHVHQFKGSSSS IGAKRVEKNVCIAFRNYCEEQNREGCLRCLQQLKHEYC
PDLVIGDEKRLRQVJTNLVGNSVEFTHEG
PIVAMTADAIEATKEKCLQVGMDGYVTKPIELEKJASELRER
VHVEMLTHEIRKSLDRHTILYTTLVELSKTLGLONCAVWME
SYEVITVESGREALELLGLRG
PELSETNYAILVLILPTSNARSWSSHELEIVEVVADQVAVRALSHAAILEE
REKERCFEEEVRYQSRERLAEQRPRVEGQF
NVPFEWVLLQFIAFIVLCGATHLLNAWTY
RMLODQEFNVSVNHVHALAILVSTFHHYKHPSAIDQETFAEYTERTAFERP
TALVSCATAJTLVTLIPLLLEVEVRELFLEKEEVWELGREVG
LECQEVSDFLIATAYFSIPLELLYFVSKS
FGDPFRKHEMHCRYKQKPPTPWIAITTAFGFFVILLLVGYI
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Figure S4. Conserved motifs present in the protein sequence of VrTCS.
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Figure S5. Phylogenetic tree of histidine kinase protein with different species and different symbols representing the different species
HKs. HK1 family, HK2 family, HKS family, Ethylene receptor, and phytochromes were represented by blue, red, brown, purple, and

green colors.
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Figure S6. Phylogenetic tree of Histidine phosphotransferase proteins with other species. AHPI-like proteins were grouped in a
separate clade and represented by red color, AHP2 protein represent by green color whereas blue and purple colored clade show

AHP6-like and AHP4-like proteins respectively.
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Figure S7. Phylogenetic tree of Response regulator proteins with other species. Type-A RRs-like proteins were grouped in a
separate clade and represented by red color, PRRRRs-like proteins represent by green color whereas blue and purple colored clades

show Type-B-like and Type-C-like proteins respectively.
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Figuer S8. Representation of all the cis-regulatory identified in Vr'TCS promoter sequences.

Various colors show a different types of switches discovered in each corresponding sequence.



