
 

Supplementary Figure 1: Nuclotide sequence of  MuWRKY3 gene containing 1476 bp. 

 

Supplementary Figure 2: Deduced amino acid sequence of MuWRKY3 protein showing 

predicted  pI and molecular weight.  

 



 

Supplementary Figure  3: Conserved domain analysis of MuWRKY3 protein showing two 

domains. One towards N-terminal and another at the C-terminal region. 

 

 

 

Supplementary Figure 4: Predicted sub-cellular localization of MuWRKY3 gene showing 

the localization in the nucleus. 
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         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

NBWRKY3  --------------------------------------------------------------------------------  

NTWRKY3  ----------------------------------------------------------MKKPLVHENPRKNRVIKELVDG  

SMWRKY3  --------------------------------------------------------------MDNSSSDLNRAIEGLIRG  

CMWRKY   ----------------------------------------------------------------METGQKWPLIKELTQG  

GMWRKY3  ---------------------------MASAASATFPVTTACFN----------------TNTVDARKSSFFEFKPLNRS  

MuWRKY3 ---------------------------MASAASASFP-TTVCFN----------------TNTVDDRKPSFFEFKPHCTS  

NAWRKY3  ---------------------------------------------------------------------------MQSLK  

ATWRKY3  MAEKEE-------KEPSKLKSSTGV-SRPTISLPPRPFGEMFFSGGVGFS---PGPMTLVSNLFSDPD-EFKSFSQLLAG  

BPWRKY3  MADKEEQEVEHQQKQPSTLKSSTGAPSRPTISLPPRPFGEMFFSGGLGFS---PGPMTLVSNLFSDPD-ELKTFSQLLAG  

BRWRKY3  MAENEEE----QQKQSLTSKSSTGGASRPTISLPPRPFGEMFYSGGVGFSGFSPGPMTLVSNMFSDPD-EFKSFSQLVAG  

GHWRKY3  MAAEQGK------------RSKLSAPTYPTITLPPRPPIDGLFQSGSGLS---PGPMTLVSAFFSDPDSTNRSFSQLLAG  

OSWRKY3  --MGGEPRARAEAAWAAALPAALVALVRDTATYTRMMHRLRMETPRGPTCQLDPCCCCCTAHVIPPPPPVSRTHATRRDA  

TAWRKY3  --------------------------------------------------------------------------------  

ASWRKY3  ----------------------------------------------------------------------MMTMDLMGRY  

ZMWRKY3  ----------------------------------------------------------MEEVEVANRAAVESCHRVLALL  

AAWRKY3  --------------------------------------------------------------------------------  

VPWRKY3  --------------------------------------------------------------------------------  

BOWRKY3  --------------------------------------------------------------------------------  

HVWRKY3  --------------------------------------------------------------------------------  

                  90       100       110       120       130       140       150       160         

         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

NBWRKY3  --------------------------------------------------------------------------------  

NTWRKY3  KRFAT---------------------------------QLQTLLQQPIADHGPVSADELLLKIWRSFSEAITELNTWGLA  

SMWRKY3  REFTR---------------------------------RLKQIIKISGGEVENIMAEDLVAKILDSFSETLSVINNS---  

CMWRKY   KEYTY---------------------------------QLKNHLDNP---MSTETCEFLVEKILNSYENAISMLNRASAI  

GMWRKY3  NKVPA---------------------------------DFNNHVSKQSTQVEGPGKAQSFASSPLVESEITVPSNELSLS  

MuWRKY3 NMAPA---------------------------------DPDNHASEKSTQIDGQGKAQPFDSSPLVKNEMAVPSNELSLS  

NAWRKY3  NNAQS---------------------------------NGGNQYNNQSSQ------------------------------  

ATWRKY3  AMASPAAAAVAAAAVVATAHHQTPVSSVGDGGGSGGDVDPRFKQSRPTGLMITQPPGMFTVPPGLSPATLLDSPSFFGLF  

BPWRKY3  AMASP-AAAVAAAAVVATAH-QTPVSSVG---GSGGDVDPRFKQNRPTGLMIAQPPAMFTVPPGLSPATLLDSPSFFGLF  

BRWRKY3  AMASP-----AAAAVVAGAH-QTPVSSVG--GGGDSLLDPRFKQNRPTGLMITQPPGMFTVPPGLSPATLLDSPSFFGLF  

GHWRKY3  AMASP-------GAKLPYNPMDDSFMEVG--FENGGEKNSGFKQNRPLNLGVGNSP-WFTVPPGLSPSGLLNSPGLFCLS  

OSWRKY3  EASVP----------------------------PPPASAAVSSRSDGTGQMAAGVTLACAAPPPLRAPRASDGGRRRGVV  

TAWRKY3  --------------------------------------------------------------------------------  

ASWRKY3  GRADE-----------------------------QVAIQEAAAAGLRGMEHLILQLSRTGTGTGTSES---------SLA  

ZMWRKY3  SQQRD-----------------------------PALLKSVASETAEACAKFRKVAALLGSGVGHARGRFSRRVRPLGLV  

AAWRKY3  --------------------------------------------------------------------------------  

VPWRKY3  --------------------------------------------------------------------------------  

BOWRKY3  --------------------------------------------------------------------------------  

HVWRKY3  --------------------------------------------------------------------------------  

 

                 170       180       190       200       210       220       230       240        

         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

NBWRKY3  --------------------------------------------------------------------------------  

NTWRKY3  FQIEEVDQADSGDRKSKDSTSELKKKKDKQGGK--------------------------------------------DRR  

SMWRKY3  ----DVVVATAVEVKSPEDYSSGSCKSS-------------------------------------------------DRR  

CMWRKY   HETHTFDEISPSVEVSDPEESNSPHNSHKNVFK--------------------------------------------KRK  

GMWRKY3  SPVQMVSSSASAPVDVDLDEINHKGNT----------------------------------------------------A  

MuWRKY3 SPVQMVNSGVNARVEGDLDELNPRSNI----------------------------------------------------T  

NAWRKY3  --------------------------------------------------------------------------------  

ATWRKY3  SPLQGTFGMTHQQALAQVTAQAVQGNN-VHMQQSQQSEYPSSTQQQQQQQQQASLTEIPSFSSAPRSQIRASVQETSQGQ  

BPWRKY3  SPIQGAFGMTHQQALAQVTAQAVQGNG-VQIQS--QSEYPSSTQQQET-------------SSEPMSQLPA------LAQ  

BRWRKY3  SPIQGSFGMTHQQALAQVTAQAVQGNS-IQMQS------ESSTQQQTL--------------LTEVPSLPAP------AQ  

GHWRKY3  P--QSPFGISHQQALAQVTAQAALVQSHVHAQPEYQTLSAAGSLEPSIP---------PSSGNPEETSQQMLSSDPQSSA  

OSWRKY3  KGGAGTDTCRSPQRLNVRPRERERVRACVRARAKN----------------------------------------HEHGQ  

TAWRKY3  --------------------------------------------------------------------------------  

ASWRKY3  GASEPAAQGQQQQQQVDCREITDMTVS--------------------------------------------------KFK  

ZMWRKY3  GHKSPVGSGGNNPVEMLPSAAAVTSPS--------------------------------------------------PST  

AAWRKY3  --------------------------------------------------------------------------------  

VPWRKY3  --------------------------------------------------------------------------------  

BOWRKY3  --------------------------------------------------------------------------------  

HVWRKY3  --------------------------------------------------------------------------------  

 

 



                 250       260       270       280       290       300       310       320        

         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

NBWRKY3  ---------------MRES-ATVEDGCTWRKYGQKNILNSRYPRCYFRCAHKYDQDCRATKQVQTIQENPIIYQTTYFGQ  

NTWRKY3  GCYKR---RKTSGSWMRES-ATVEDGCAWRKYGQKNILNSKYPRCYFRCTHKYDQDCRATKQVQIIQENPIIYHTTYFGQ  

SMWRKY3  GCYKR---RKTSESDIKESSDLVDDGHAWRKYGQKQILNSTYPRHYFRCTHKYDQKCQASKQVQKIQDNPQRFRTTYYGH  

CMWRKY   TMAKWSEQVKVCSGSMVEG--PLSDGYSWRKYGQKDILGANHPRAYYRCTHRNVQGCLATKQVQRSDEDSSVFEVTYKGR  

GMWRKY3  TGLQASHVEVRGSGLSVAAEKTSDDGYNWRKYGQKLVKGSEFPRSYYKCTHPNCEVKKLFERSHDGQITEIVYKGTHDHP  

MuWRKY3 TGLPASQVDNRGSGLSVAAERVSADGYNWRKYGQKHVKGSEFPRSYYKCTHPNCEVKKLFERSHDGQITEIIYKGTHDHP  

NAWRKY3  ---------------SIREQKRSEDGYNWRKYGQKQVKGSENPRSYYKCTFPNCPTKKKVERSLDGQITEIVYKGNHNHP  

ATWRKY3  RETSEISVFEHRS-QPQNADKPADDGYNWRKYGQKQVKGSDFPRSYYKCTHPACPVKKKVERSLDGQVTEIIYKGQHNHE  

BPWRKY3  RDTVEVSVYEHRSSQPQNADKPADDGYNWRKYGQKQVKGSDFPRSYYKCTHPACPVKKKVERSQDGQVTEIIYKGQHSHE  

BRWRKY3  RDDSEVSVYEHRSRPQNAADKPADDGYNWRKYGQKQVKGSDFPRSYYKCTNPACPVKKKVERSVDGQVTEIIYKGQHNHE  

GHWRKY3  MEYLEASQFDKKSQPCVAVDKPAEDGYNWRKYGQKQIKGCEYPRSYYKCTHPSCPVKKIVERSAEGLITEIIYKSTHNHE  

OSWRKY3  RRREAAVDPAMSGEYQFQDELAPLFARPGGGAGEMQMLPSSWFADYLQAGTPMQMDYDLMCRALELPVGEDVKREVGVVD  

TAWRKY3  ----------MEGGSQLGACLPSLYALDP------------------YASPPLLAPLPNQHKLHQLPLVLQEQPGNHGVM  

ASWRKY3  KVISILNHRTGHARFRRGPVVAQSQ-----------------GPSVSEPAPVRTASSSRPMTLDFSKSASVFGNKDAAYS  

ZMWRKY3  SYPPQMRARLNGVPDPRGLDMACSSSSKSGGVGGGGAHPFGGAPKLVQPLSVQFQIGNVAHRYPFHQQPPSRQKLQAAEM  

AAWRKY3  ------MEYTSLVNTS-LDLNSNP--RNFLSLVPKK-EVPNNFIELGLRMSPVKDEAASALVDELNRVSAENKKLTEMLT  

VPWRKY3  ------MEFEFIDTSLGLDLKPNPPANSLGDFSPKRGDCVDVDVDMERKPSPVLKEDTGGLVEELRRMSTENKKLTEMLS  

BOWRKY3  -----------MDCSSFLDLNTNPFDRNFPAKLPKKEVKVSTSADLERK------QNASELREELNRVNSENKKLTEMLA  

HVWRKY3  -----------------------------------------------------------METARWSPVCLDLMVGLPMVR  

 

                 330       340       350       360       370       380       390       400        

         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

NBWRKY3  HTCSSVK---------------------------IPKH------------------------------------------  

NTWRKY3  HACNSLK---------------------------ITKHEMMIISQSNH--------NPMVEMES-PPFEIKP-KLPNSDA  

SMWRKY3  HTCKAFP---------------------------RVSQIILDSQIDGN--------SNYISFDQNHTFPSIK-QETKEEV  

CMWRKY   HTCTHAT---------------------------QLSKALEKKPKKEEETIHDVKMTQKICLDRVFSFKTTKGVTTMVEG  

GMWRKY3  KPQPSCRYSTGTVMSIQGERSDKASMAGRDDKATAMYGQVSHAAEPNSTPESSPVATNDDGLEGVAGFVSNRTNE-EVDN  

MuWRKY3 KPQPNRRYSTGTIITMQEERSDKASLTSRDDRGSNICGQVSHPSEPDSTPELSPAATNDGDQEGTG-FLSNRNSD-EVDD  

NAWRKY3  KPQSTRRSSS--------TASSSSAVQPYNTQTNEIPDHQSYGS--NATPENSSISFGDDDHEHSSQKSRSRGDDFDEEE  

ATWRKY3  -LPQK-----------RGNNNGSCKSSDIANQFQTSNSSLNKSKRDQETSQVTTT-EQMSEASDSEEVGNAETSVGERHE  

BPWRKY3  -PPQNK---------TKRDNNGSSRSSDVATQFHTSNSGLNKNKRDQGTSQVTTTTEQMCDASDSD-----ETSV-----  

BRWRKY3  -PPQNN---------KRGRDNNG------------SCSSLNKTKRDQETSQVTIT-EQMSEASDSEEVGNAETSLGGTHE  

GHWRKY3  KPPPNK---------QPKGGSDGNTNSQGNPELGSLAVAGNSNNLSEGKNHESTQAVELPGFSDCEEGCD-EESREERDD  

OSWRKY3  VVAAGG-----------------GGAPPLTPNTTSSMSTSSSEGVGGGGGGGAGAGAGEEESPARCKKEEDENKEEGKGE  

TAWRKY3  FSSDHG-----------------GGLYPLLPGIPFCHSAAACEKSTG---FAPLGGTGEAGTSAARAGNEFASATTTTTA  

ASWRKY3  VSAASS----------------------SFLSSVTGDGSVSNGRGGGSSLMLPPPPSASCGKPPLAAAAAGPKRKCHEHA  

ZMWRKY3  FRRSSSGTISLKFDSPIPSGGGGAAGTVSFVSSLSMDGSVGVASLDGKRPFHLVG-TPVAASDTAADAHRAPKRRCTCRG  

AAWRKY3  VMCENYN--------------------------ALQNHLADYMAKNPAPSDSTNISSRKRKPESPTNQIMINNERGN-SE  

VPWRKY3  IMCENYN--------------------------ALHNHLKELMRKN---SDHQLFNSRKRKAESEDNINNIHGSSGNNTE  

BOWRKY3  TVWENYH--------------------------ALHHHLEKLQSRKSPEMDQIEQPTKKRKQDSYELLGLGNGLSGGKTE  

HVWRKY3  EPSP----------------------------------------------------ARRAGMRTQADIASSPCGRAASMT  

 

                 410       420       430       440       450       460       470       480        

         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

NBWRKY3  --------------------------------------------------------------------------------  

NTWRKY3  IHDSTVKE---------EDQE----SNKVQRDDVSND--VSSTMDSNLWQNFAHDSIMADHSSYFERIISSDM-----ED  

SMWRKY3  VFRFYPKI---------EDQIQSSSSDYFLPNDHDHDHLTPATFEASGSRMTSPDVISSGVYSSCTTTSNNDN-----LE  

CMWRKY   LFPSFSFA---------STPIESEKLENLFHLGCDTTTFVAFNHTLQSSDSVLSEIMNSTPNSVTNSPLAVWD-----VS  

GMWRKY3  DDPFSKRR--KMELGNVDIT-PVVKPIREPRVVVQTLSEVDILDDGYRWRKYGQKVVRGNPNPRSYYKCTNAG-CPVRKH  

MuWRKY3 DDPFSKRR--KMELGNADIT-PVVKPIREPRVVVQTLSEVDILDDGYRWRKYGQKVVRGNPNPRSYYKCTNTG-CPVRKH  

NAWRKY3  EEPDSKRW--KRESESESLSAPGSRTVREPRVVVQTTSDIDILDDGYRWRKYGQKVVKGNPNPRSYYKCTSPG-CPVRKH  

ATWRKY3  DEPDPKRR--NTEVRVSEPVASSHRTVTEPRIIVQTTSEVDLLDDGYRWRKYGQKVVKGNPYPRSYYKCTTPD-CGVRKH  

BPWRKY3  -EPDPKRR--NMEVRVTEPVTSTQRTVTEPRIIVQTTSEVDLLDDGFRWRKYGQKVVKGNPYPR----------------  

BRWRKY3  DEPDPKRR--NTEVRVSEPVSSSHNTVTEPRIIVQTRSEVDLLDDGYRWRKYGQKVVKGNPYPRSYYKCTTPG-CGVRKH  

GHWRKY3  DEPNPKRR--NSTG--EAAVVLSHKAVADAKIIVQTRSEVDLLDDGYRWRKYGQKVVKGNPHPRSYYKCTSAG-CNVRKH  

OSWRKY3  EDEGHKNK--KGSAAKGGKAGKGEKRARQPRFAFMTKSEVDHLEDGYRWRKYGQKAVKNSPYPRSYYRCTTQK-CPVKKR  

TAWRKY3  SCHGPSSW--WKGAEKG--KMKVRRKMREPRFCFQTRSEVDVLDDGYKWRKYGQKVVKNSLHPRSYYRCTHSN-CRVKKR  

ASWRKY3  HSENVAG---ASGGRCHCSKRRKSRVKRMTRVPAISSKAAEIPADDFSWRKYGQKPIKGSPYPRGYYKCSTVRGCPARKH  

ZMWRKY3  GEEDGRGNKCGTSGRCHCSKRRKLRIKRSIKVPAISNKVADIPPDEYSWRKYGQKPIKGSPHPRGYYKCSSVRGCPARKH  

AAWRKY3  SSSSDED-----SCKKPRQEQHIKAKISRVCVRTEASDTGLLVKDGYQWRKYGQKVTRDNPSPRAYFKCSHAPSCPVKKK  

VPWRKY3  SISSDED-----SSKKPRES--TKGKVSRVVVKTEKSDNSLLLKDGYQWRKYGQKVTRDNPSPRAYFKCSFAPTCPVKKK  

BOWRKY3  NSSSNEDHYQVLSCKRPVTDSFSKANVSTVYVPSDSSDTSLTVKDGYQWRKYGQKVTRDNPSPRAYFRCSFAPSCPVKKK  

HVWRKY3  NGEAS-----------------KMMEAKFTEVSEENRRLTEMIGYLYANQSFARHSPEGDGEQPASTAASPTS--PVGKK  

      490       500       510       520       530       540       550       560        



         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

NBWRKY3  --------------------------------------------------------------------------------  

NTWRKY3  FDK-FSD--FHFDEAIEFS-------------------------------------------------------------  

SMWRKY3  IDIDFEEGLWNFDQV-----------------------------------------------------------------  

CMWRKY   LDHVDINGNFLFDVTDSEMFV-----------------------------------------------------------  

GMWRKY3  VERASHDPKAVITTYEGKHNHDVPAARN-SSHDMAVP-AAAAGGQTRTKLEESDTISLDLGMGISSAAEHRSNGQGKMLH  

MuWRKY3 VERASHDPKAVITTYEGKHNHDVPTARNNSCHDIAGP-VSAAGGQTRIRPEESDTISLDLGMGISPAAEDTPSSQGRMML  

NAWRKY3  VERASQDIRSVITTYEGKHNHDVPAARGSGINRPVAPSITYNNGANAVRPFVTSQIPLQS--------------------  

ATWRKY3  VERAATDPKAVVTTYEGKHNHDVPAARTSSHQLRPNNQ--------------HNTSTVNFN-------------------  

BPWRKY3  --------------------------------------------------------------------------------  

BRWRKY3  VERAANDPKAVITTYEGKHNHDIPASRTSSHQLRPNN----------------NLSTVNLN-------------------  

GHWRKY3  VERASSDPKAVITTYEGKHNHDVPAARNSSHNTVNNSLPQPKQQHDAVAEKHSLLQEIDFR-------------------  

OSWRKY3  VERSYQDPAVVITTYEGKHTHPIPATLRGSTHLLAAHAQAAAAAAAAHQLHHHHGHHGHHGMAPPLPLGSGAAA------  

TAWRKY3  VERLSEDCRMVITTYEGRHTHTP----------------------------------------------CSDDD------  

ASWRKY3  VERDPSDPSMLIVTYEGDHRHTPGDQEAAAALTPLPELHKL---------------------------------------  

ZMWRKY3  VERCVDDPAMLIVTYEGEHGHTQLPAQPSTQT------------------------------------------------  

AAWRKY3  VQRSVEDQSILVATYEGEHNHPSQSKHEQASSGLNRTVT-STTLGSASLSSSGPTITLDLTTPPKPPTNPSDETKVGGDR  

VPWRKY3  VQRSAEDQSLLIATYEGEHNHQ-QPSPVEVSLGFNRAATPASVLSPASMASPRPTVTLDLIQPG--LANNTAKNSVHDVK  

BOWRKY3  VQRSAEDPSVLVATYEGTHNHL-------GPNGSEGDVT-------SQVGSS--TVTLDLVRSG----------------  

HVWRKY3  RSRES---------------------------------------------------------------------------  

                 570       580       590       600       610       620       630       640        

         ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 

NBWRKY3  --------------------------------------------------------------------------------  

NTWRKY3  --------------------------------------------------------------------------------  

SMWRKY3  --------------------------------------------------------------------------------  

CMWRKY   --------------------------------------------------------------------------------  

GMWRKY3  SEFGDTQTHTSSSNFKFVHTTSAPVYFGVLNNSSNPFGSRDNRSDGPSLNRSSYPCPQSMGRILMGP-------------  

MuWRKY3 SEFGDSQAHTGNSNFKFVHSSTAPVYFGVLNNNSNPYGSRENPSDSTSLNRSAYPCPQNMGRILMGP-------------  

NAWRKY3  -----IRPHQSPFTLEMLQKPSNYNGFSGYANSEDSYENQLQDNNVFSRAKDEPRDDMFMDTLLC---------------  

ATWRKY3  -------HQQPVARLRLKEEQIT---------------------------------------------------------  

BPWRKY3  --------------------------------------------------------------------------------  

BRWRKY3  -------QQQTVARLRLKEEQIT---------------------------------------------------------  

GHWRKY3  -------NVQGPAVLRLKEEQIRV--------------------------------------------------------  

OSWRKY3  ----QFGRSSGIDVLSSFLPRAAAAHHGMTTMGGAAATTTTSHGLNSAISGGGGVSSETTSAVTVAASAQPSSPAALQMQ  

TAWRKY3  ----AGGDHTGSCAFTSF--------------------------------------------------------------  

ASWRKY3  --------------------------------------------------------------------------------  

ZMWRKY3  --------------------------------------------------------------------------------  

AAWRKY3  RVDTPEFQQFLVDQMASSLTKDPSFKAALAAAISGRMVQQNQSQKW----------------------------------  

VPWRKY3  --EKPVVQQFLVEQMASSLTRDPSFTAALAAAISGRILDQTQIEKW----------------------------------  

BOWRKY3  ---QGTMQEVLVQQMASSLTKDSKFTAALAAAISGRLMEQSRT-------------------------------------  

HVWRKY3  --------------------------------------------------------------------------------  

           650       660        

         ....|....|....|....|....| 

NBWRKY3  -------------------------  

NTWRKY3  -------------------------  

SMWRKY3  -------------------------  

CMWRKY   -------------------------  

GMWRKY3  -------------------------  

MuWRKY3  -------------------------  

NAWRKY3  -------------------------  

ATWRKY3  -------------------------  

BPWRKY3  -------------------------  

BRWRKY3  -------------------------  

GHWRKY3  -------------------------  

OSWRKY3  HFMAQDLGLLQDMLLPSFIHGTNQP  

TAWRKY3  -------------------------  

ASWRKY3  -------------------------  

ZMWRKY3  -------------------------  

AAWRKY3  -------------------------  

VPWRKY3  -------------------------  

BOWRKY3  -------------------------  

HVWRKY3  -------------------------  

 

Supplementary Figure  5: Multiple sequence alignment with amino acids of different 

WRKY3 gene with MuWRKY3. 



 

 

Supplementary Figure  6: Image showing the flow of events in generation of transgenic 

plants, analysis and advancement to next generation. 

 


