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Group 1
OsWRKY24_N SQRRSSDDGYNWRKY GOKQVKGSENPRSYYKCTFPNCP TKKKVERSLDGQITEIVYKGTHNHAKP
AtWRKY33_N REQRKGEDG YNWRKYGQOKQVKGSENPRSYYKCTFPNCP TKKKVERSLEGQITEIVYKGSHNHPKP

Group 2a
AtWRKY40 DTTLVVEDG YOWRKY GOKVT RDNPSPRAYFKCACAPSC SVKKKVQORSVE DQSVLVATYEGE HNHPMP
OsWRKY62 SMAETVKDG YOWRKY GOKVT RDNPYPRAYFRCAFAPSC PVKKK LQRCAE DRSMLVATYEGE HNHALS

Group 2b
OSWRKYS SEAPMISDGCQOWRKY GOKMAKGNPCPRAYYRCTMASQC PVRKQVQRCAKDKSILI TTYEGTHSHPLP
ALWRKY47 SDATTVNDGCOWRKY GOKMAKGNPCPRAYYRCTMAVGC PVRKQVORCAEDTTILT TTYEGNHNHPLP

Group 2c
OsWRKY29 SEIDHLEDGYRWRKY GOKAVKNSPFPRSYYRCTNSKCT VKKRVERSSDD PSVVIT TYEGQHSHHTV
AtWRKYS57 SDVDNLEDG YRWRKY GOKAVKNSPFPRSYYRCTNSRCTVKKRVERSSDDPSIVIT TYEGQHCHQTI

Group 2d
AtWRKY21 KVADIPPDDYSWRKYGOKPI KGSPYPRGYYKC SSMRGC PARKHVERCLE DPAMLI VI YEAE HNHPKL
OsWRKY25 RVADIPADE YSWRKY GOKPI KGSPYPRGYYRCSTVKGC PARKHVERARDDPATLVVIYEGDHRHSPP

Group 2e
AtWRKY&5S GDT TPPSDSWAWRKY GOKPI KGSPYPRGYYRCSSTKGC PARKQVERSRDDPTMILITYTSEHNHEPWP
OsWRKY14 GEGNTPTDSWAWRKY GQKPI KGSPFPRAYYRCSSSKGC PARKQVERSRNDPDTVIVIYSFEHNHSAT

Group 3
OsWRKY18 LTPIPHTDGHLWRKY GEKKI KNSSFPRLYYRCSYRDDRNCMAT KVVQQENDADPPLYRVTY IHPHTCNPS
OsWRKY15 QDVGPLDDG FSWRKY GOQKDI LGAKYPRAYFRCTHRHTQGCHASKQVQRADGDPLL FDVVYHGDHTCAHG

OsWRKY70_N QSRRSSDDGYNWRKY GOKOMKGSENPRSYYKCTFPGEP TKKKVEQSPDGQVIEIVYKGRAHSHPKP
AtWRKY25_N MVSRNSNDG YGWRKY GOKQVKKSENPRSYFKCTYPDCV SKKIVETASDGQITEII YKGGHNHPKP
OsWRKY57  AKNSLSYDGYSWRKY GOKQVKGSEFPRSYYKCTHPTCPVKRKVEMTPDGRIAEIVYNGEHNHPKP
AtWRKY44 N TGDRSSVDGYNWRKY GOKQVKGSECPRSYYKCTHPKCPVKKKVERSVEGQVSEIVYQGEHANHSKP
HVWRKY42_N TNSNPGEDG YNWRKY GOKQVKSSEHPRSYYKCTHPDCPVKKKVERSQDGQITEIVYKSSHNHPLP
AtWRKY2_N AGGAPREDGYNWRKYGOKLVKGSEYPRSYYKCTNPNCOVKKKVERSREGHITETT YKGRAHNHLKP
AtWRKY34_ N ACCAPADDGYNWRKYGOKLVKGSEYPRSYYKCTHPNCEAKKKVERSREGHIIEIIYTGDHIHSKP
OsWRKY35_N AAARVRAEDGYSWRKY GOKQVKHSEYPRSYYKCTHASCAVKKKVERSHEGHVIEII YKGTHNHPKP
OsWRKY78_N VAEKSAEDG YNWRKY GOKHVKGSENPRSYYKCTHPNCDVKKLLERSLDGQITEVVYKGRHNHPKP




hviWRKY46 N VADKSADDGYNWRKY GOKHVKGSENPRSYYKCTHPNCEVKKLLERAVDGLITEVV YKGRENHPKP

OsWRKY4_N

AIEQPAKDGYNWRHGQKQLKDAESPRSYYKCTRDGCPVKKIVERSSDGCIKEITYKGRHSHPRP

OSWRKYS2_N VEVIMVGDE FNWRKY GOKQV KSSENS RS Y YRC TNSNCL AKKKY EHCPDGRVVEL L YRGTHNHEED

OSWRKY24 _C
OSWRKY70_C
OSWRKY53_C
OSWRKY30
OSWRKYS0
HVWRKY42 _C
OSWRKY72_C
PpWRKY4
HVWRKY41 C
OSWRKY4 C

SDIDILDDGYRWRKY GOKVVKGNPNPRSYYKCTTAGCPVRKHVERASHDLRAVIT TYEGKHNHDVP
SDIDILDDGYRWRKY GQKVVKGNENPRSYYKC TTAGCPVRKHVERASNDLRAVIT TYEGKHNHDVE
SDIDILDDGFRWRKY GOKVVKGNENPRSYYKC TTVGCPVRKHVERASHD TRAVIT TYEGKHNHDVE
SEVDILDDGYRWRKY GQKVVKGNPNPRSYYKCTHPGCSVRKHVERSSHD LKSVIT TYEGKHNHEVP
SEVDILDDGYRWRKY GOKVVKGNPNPRSYYKCTHQGCSVRKHVERRSHDLKSVITTYEGKHNHEVP
SEVDILDDGYRWRKY GOKVVKGNPNPRSYYKCTHQOGCSVRKHVERASHD LKSVIT TYXGKHNHEVE
SEVDILDDGYRWRKY GQKVVKGNENPRSYYKC TNTGCPVRKHVERASHD PKSVIT TYEGKHNHEVE
SDVDILDDG YRWRKY GOKVVKGNPHPRSYYKCTNVGCFVRKHVERASND PKAVIT TYEGKHNHDVP
SDVDLLDDG YRWRKY GOKVVRGNPHPRSYYKC TYQGCDVKKHVERSSQE PHAVIT TYEGKHTHDVE
SEVDLLDDG YRWRKY GOKVVKGNPRP RSYYKI:TADGCNVRKQI ERASRDPKCVLT MGW

OsWRKYUKM

NNGGLADDG YKWRKY GOKST KNSENP RSYYRCTNAPRQNAKKQVERAVD EPDTLIVIYEGLHLHYTYS

OsWRKY23
OsWRKY71
HvWRKY1
HvWRKY2
HVWRKY23
OsWRKY76
HvWRKY3
OsWRKY43
OsSWRKY1
OsWRKYS
OsWRKY32
ACWRKYS
AtWRKY72
HVWRKY37
OsSWRKY73
AtWRKY61
OsSWRKY27
OSWRKY3
OsWRKY3S
OsWRKY11l
AtWRKY23
OsSWRKY16
OsWRKY49
OsWRKY7

DLSLVVKDG YOWRKY GOKVIT KDNPCP RAYFRCSFAPAQ PVKKKVQRSADDNTVLVATYEGEHNHAQP
DLSLVVKDG YOWRKY GOKVT KDNPCPRAYFRC SFAPAC PVKKKVQRSAE DNTILVATYEGE HNHGQP
DLSLVVKDG YOWRKY GOKVT KDNPCPRAYFRC SFAPGC PVKKKVQRSAE DKTILVATYEGEHNHTQP
DLSLVVKDG YOWRKY GOKVT KDNPCPRAYFRCSSAPSCOVKKKVORSAE DKTVLVATYDGDHNHAFPP
DLSLVVKDG YOWRKY GQKVT KDNPCPRAYFRC SFAPSCQVKKKVQRSAE DKTVLVATYDGDHNHAPP
DTSLVVKDG YOWRKY GOKVT RDNPSPRAYFRCAFAPSCPVKKKVQRSAEDSSLLVATYEGEHNHPHP
DTSLVVEKDG YOWRKY GOKVT RDNPSPRAYFRCAFAPSC PVKKKVQRSAE DSSMVEATYEGEHNHPRP
SDAPMISDGCQWRKY GOKMAKGNPCPRAYYRC TMAAGC FVRKQVQRCAE DRTVLI TTYEGNHNHPLP
SEAPIIADGCOWRKY GOKMEKGNPCPRAYYRCTMATGC PVRKQVQRCAEDRSILI TTYEGT HNHPLP
KPRVSISDGCOWRKY GOKMAKGNPCPRAYYRCTMATGC PVRKQVQRCRE DKTVLI TTYEGNHNHQLP
CQOGPTMNDGCOWRKY GOKVAKGNPCPRAYYRCTVAPGC PVRKQVQRCLEDMSILVTTYEGT HNHPLP
CETATMNDGCOWRKY GOKTAKGNPCPRAYYRC TVAPGC PVRKQVQRCLE DMSILI TTYEGT HNHPLP
CDT PTMNDGCOWRKY GOKIAKGNPCPRAYYRCTVAPGC PVRKQVQRCADDMSILI TTYEGTHSHSLP
CDT PTMNDGCOWRKY GOKI SKGNPCPRAYYRCTVAPSCPVRKQVQRCADDMSILITTYEGTHSHPLP
CDAPTMNDGCOWRKY GOKIAKGNPCPRAYYRCTVAAGC PVRKQVQRCADDMSILI TTYEGT HNHPL
KTRVSMNDGCOWRKY GOKIAKGNPCPRAYYRCTIAASC PVRKQVORCSEDMSILI STYEGTHNHPLP
CSRAPTVKDGCOWRKY GOKTAKGNPWPRGYYRCTGAPGC PVKKQVQRCNHDTSVLVTITYDGVHNHPIT
SEIDHLEDGYRWRKY GOKAVKNSPFPRSYYRCTNSKCT VKKRVERSSDD PSVVITTYEGOHCHHTA
SEVDHLEDG YRWRKY GOKAVKNSSYPRSYYRCTAPRCGVKKRVERSEQD PSMVIT TYEGQHTHPSP
SEVDHLEDG YRWRKY GOKAVKNSPYPRSYYRCTTPKCGVKKRVERSYQD PSTVITTYEGQHTHHSP
SEVDHLEDG YRWRKY GOKAVENSPFPRSYYRC TTASCNVKKRVERSFRDPSTVVT TYEGQHTHISE
SEVDHLEDG YRWRKY GOKAVKNSPYPRSYYRC TTQKCPVKKRVERSYQDPAVVIT TYEGKHTHPIP
SEVDHLEDG YRWRKY GOKAVKNSPFPRSYYRCTTOKCFVKKRVERSYQDARVVITTYEGKHTHPIP
SEIEILDDGYKWRKY GKKSVKNSPNPRNYYRCSTEGCNVKKRVERDKDD PSYVVI TYEGTHNHVSP



HVWRKY18
OsWRKYZ26
OsSWRKY59
HvWRKY17
OSWRKY&7
HvWRKY16
OsWRKY77
OsSWRKY36é
AtWRKY12
OsWRKY34
OsWRKY79
HvWRKY14
AtWRKY13
PpWRKY®&

PPWRKY7

PpWRKY3

OsWRKY23
HvWRKY13
OsWRKY®&

HvWRKY11
OsWRKY&S
HvWRKY7

HvWRKY S

AtWRKY7

HvWRKY9

AtWRKY1S
PpWRKY1

OsWRKY44
OsSWRKYS51
HVWRKY10
OsWRKY42
OsSWRKY37
OsWRKY&6
OsWRKY2

HvWRKY39
OsWRKY13
OsWRKY12
AtWRKY16

SEEEILDDG YKWRKY GKKSVKNSPNPRNYYRESTEGCN VKKRVERDKDDAXFVVI MYEGVHNHAS
SDDEILDDG YKWRKY GKKSVKNSPNPRNYYRC STEGCNVKKRVERDKND PRYVVIMYEGIHNHVCE
SDDEILDDGYKWRKY GKKSVKNSPNPRNYYRC STEGCNVKKRVERDKND PRYVVI TYEGIHNHVCP
SEVEILDDGFKWRKY GKKAVKNSENPRNYYRC SAEGCGVKKRVERDRDD PRYVVT TYDGVHNHATE
SEVEILDDGFKWRKY GKKAVKNSPNPRNYYRCSTEGCNVKKRVERDREDHRYVITTYDGVHNHASP
SEVEILDDGFKWRKY GKKAVKNSPNPRNYYRC STEGENVKKRVERDREDHRYVITTYDGVHTNPLP
SEVDVLDDG YRWRKY GKKMVKNSENPRNYYRC SSEGCRVKKRVERARDDARFVVT TYDGVHNHEAP
SDVDVLDDG YKWRKY GOKVVENSLHPRSYYRCTHNNCRVKKRVERLSEDCRMVITTYEGRHTHTEC
SDVDVLDDG YKWRKY GOKVVKNSLHPRSYYRCTHNNCRVKKRVERLSEDCRMVITTYEGRHNHIPS
SEVDVLDDG YKWRKY GOKVVENSLHPRSYFRCTHSNCRVKKRVERLSTDCRMVIT TYEGRHTHSEC
SDVDVLDDG YKWRKY GOKVVKNTQHPRSYYRCTODNCRVKKRVERLAED PRMVITTYEGRHVHSPS
SDVDVLDDG YKWRKY GQKVVEKNTQHPRSYYRC TQDKCRVKKRVERLAED PRMVIT TYEGRHVHSPS
SEVDVLDDG YRWRKY GOKVVKNTQHPRSYYRC TODKCR VKKRVERLADD PRMVIT TYEGRHLHSPS
SEVDVIDDG YKWRKY GOKFVKSSPHPRNYYRCTTANCPVRKRVERSIED PGLIVT SYEGTHTHPKI
SEVDVIDDG YKWRKY GOKFVKSSPHPRNYYRCTTANCPVRKRVERSIEDPGLIVT SYEGTHTHPKI
SEIDVMEDG YKWRKY GOKAVKDSPFPRSYYRCTNQTCPVRKRVERKAGDAGLVVI TYEGTHSHLSP
SDNDILDDGYRWRKY GQKAVKNSKHPRSYYRC THHTCNVKKQVQRLAKDTSIVVT TYEGVHNHPCE
SENDVLDDG YRWRKY GOKAVEKNSAFPRSYYRCTHHTCNVKKQVQRLAKDTSIVVI TYEGVHNHPCE
KVADIPSDNYSWRKY GOKPIKGSPHPRGYYRC SSKKDC PARKHVERCRS DPAMLLVTYENE HNHRQP
KVADIPSDNYSWRKY GOKPI KGSPHPRGYYRCSSIKDC PARKHVERCRGDAGMLI VT YENDHNHAQP
KIADIPPDEYSWRKY GOKPIKGSPYPRGYYKCSTVRGC PARKHVERATDDPAMLVVIYEGEHRHTPG
KIADIPPDEYSWRKY GOKPIKGSPYPRGYYKCSTVRGC PARKHVERALD DPAMLVVIYEGEHRHSPG
KISDIPPDEYSWRKY GOKPI KGSPHPRGYYKC STVRGC PARKHVERCVDEPAMLI VT YEGE HSHNRL
KMADIPSDE FSWRKY GOKPI KGSPHPRGYYKC SSVRGC PARKHVERALD DAMMLI VI YEGDHNHALV
KVADIPADE FSWRKY GQKPI KGSPHPRGYYKC SSVRGC PARKHVERCVD DPAMLI VT YEGDHNHNRA
KMS DVEPDD Y SWRKY GOKPI KGSPHPRGYYKC SSVRGC PARKHVERAADDSSMLI VI YEGDHNHSLS
KLADIPSDE YSWRKY GOKPI KGSPHPRGYYKC SSIRGC PARKHVERSME DSSMLI VT YEGDHNHPQS
RVADIPADE YSWRKY GOKPI KGSPYPRGYYRCSTVKGC PARKHVERARDDPATLVVIYEGDHRHSPP
KVADIPADDFSWRKY GOKPIKGSPFPRGYYKCSTLRGC PARKHVERDPADPSMLIVIYEGEHRHTPS
KRAEIPADDFSWRKY GOKPIKGSPYPRGYYKC STVRGC PARKHVERDPS DPSMLIVIYEGEHRHSPA
RNADIPADDYSWRKY GOQKPI KGSPYPRGYYKC STVRGC PARKHVERDPGEPAMLI VT YDGDHRHGEP
SGEVVPSDLWAWRKY GOKPIKGSPYPRGYYRCSSSKGCSARKQVERSRT DPNMLVITYTSEHNHEWP
SGEVVPSDLWAWRKY GOKPI KGSPYPRGYYRCSSSKGC SARKQVERSRT DPNMLVITYTSEHNHEWP
GGEVVPSDLWAWRKY GOKPI KGSPYPRGYYRCSSSKGC SARKQVERSRADPTMLVVTIYTSDHNHEWP
GEGPPPPDSWAWRKY GOKPHQGSPYPRGYYRCSSFKGC PARKQVERSRT DFTVLLVTYSYDHNHEWP
GEGPPPSDSWAWRKY GOKPI KGSPYPRGYYRC SSSKGC PARKQVERSRADPTVLLVTYSFEHNHEWP
ADGGVSSDLWAWRKY GOKPI KGSPYPRGYYKC SSMKGCMARKMVERSPAKPGMLV VI YMAEHCHPVE
DRGSRSSDLWVWRKY GOKPI KSSPYPRSYYRCASSKGCFARKQVERSRT DPNVSVITYISEHNHPFP



OSWRKY39
OSWRKY19
OSWRKY41_C
OSWRKY69
HVWRKY30
HVWRKY22
HVWRKY23
OSWRKY74
OSWRKY42
HVWRKY4
OSWRKY45
HVWRKY32
HVWRKY34
HVWRKY33
OSWRKYS0
OSWRKY65

PADGVSADVWAWRKY GOKPIKGSPYPRGYYRCSSSKGCPARKQVERSRSDEPNTFILTYTGEHNHSAP
QDTASLDDGLSWRKY GOKDI LGAKYPRAYFRCTHRHTQGCNATKQVQRADGDPLLFDVVYLGDHTCGQA
QDVGPLDDG YSWRRY GLKDI LGAKYPRSYFRCTHRNTQGCVAT KQIQRR DGDPLL FDVVYHGDHTCSER
GREGPADDGHSWRKY GOKDI LGAKHPRGYYRCTHRNTQGCTATKQVORT DDDASLFDVVYHGEHTCR PG
GREGPGDDGHSWRKY GOKDI LGAKHPRAYYRCTHRNSQGCTATKQVQRADEDEFVLFDVVYHGQHTCRPT
GAETPVDDGHSWRKY GOKDI LGAKHPRGYYRCTHRXSQGCAATKOVQRADEDPTLFDVIYHGEHTCIH
GRADAPADDGHSWRKY GOKDI LGAHHPRAYYRCTYQKTQGCARTKOVORADEDPALFDVIYHGEHTCLHK
VENPPVDDGHSWRKY GOKEI LGAKHPRGYYRCTHRHSQGCMAT KQVORT DEDAMVFDVIYHGEHTCVHK
EKARTSEDGFLWRKY GQKEI KNSKHPRLYYRC SYKDDHGCTATKQVQQSEEDPSLYVITYFGDHTCSCQ
VTARTLNDGKTWRKY GOKCI HACTNPRSYYRC SHKPDQGCQATRQVQESDSSPSEYLISYYGQOHTCKDP
VVVEKNLDDGQRWRKY GOKEI QNSKHPKAYFRCTHKYDOMCTAQROVORCDDDPASYRVIYIGEHTCRDP
KKMKSLEDGQTWRKY GOKEI ONSKHSKRYFRCTHKYDQQCPARRQAQORCDEDPDT YRVIYIGVHTCQDP
DTYAPYDDGHQOWRKY GEKKL SNSNFPRFYYRCTYKTDLKCPAT KQVOQOKDMSDPPLFTIVIY FNHHSCNTT
DTFAPHNDGHOWRKY GEKKI NNCNFPRYYYRCTYKDNMNCPAT KQIQQKDHSDPPLYQVTY YNEHSCNSA
VITVPDFDG YQWRKY GOKQI EGAMYPRSYYRCTNSTNQGCLAKKTVORN GGGGARGYTVAY ISEHTCKSI
VITVPDFDG YOWRKY GQKQI EGAMYPRSYYRCTNSTNQGCLAQKTVORN GGGGAAGYTVAY ISEHTCKSI

NONE ARABIDOPSIS, ORYZA AND HORDEUM SEQUENCES

Tawrky2 APADDGRSWRKYGQOKDILGAQHPRAYYRCTYQKTQGCAATKQVORADEDPALFDVIYHGEHTCVH
TaWRKY3 KQVEDGYNWRKYGOKQVKGSENPRSYYKCTYNNCSMKKKVERSLADGRITQIVYKGRAHDHPKPLS
TaWRKY3 KQVEDGYNWRKYGOKQVKGSENPRSYYKCTYNNCSMKKKVERSLADGRITQIVYKGAHDHPKPPS
ZmWRKY1 LTVKDGYQWRKYGQOKVIRDNPSPRAYFRCAYAPSC PVKKKVQORSAEDSAMLVATYEGEHNHPSPT
ZmWRKY2 LTVKDGYQWRKYGOKVIRDNPSPRAYFRCAYAPSCPVKKKVQRSAEDSAMLVATYEGEHNHPSPT
ZmWRKY3 TKLEDGYNWRKYGOKQVKGSENPRSYYKCTYHSCSMKKKVERALADGRITQIVYKGAHNHPKPLS
CsWRKY1 QPSYDGYNWRKYGOKQVKGSEYPRSYYKCTHPSCPVKKKVERSLDGKVAEIVYKGEHNHPKPQPL
MtWRKY1 RPSYDGYNWRKYGOKQVKGSEYPRSYYKCTYPNCPVKKKVERSLDGEIAEIVYKGEHNHGKPQHQ
GmWRKY1 KPNNDGYNWRKYGOKHVKGSDFSRSYYKCTRPNCPVKKKLERSLEGHVTAII YKGEHNHQRPHRS

Supplementary Fig. 1 Reference sequences used to classify into Groups
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Supplementary Fig. 2 (a) SignalP 4.0 Results. The graph lines for score S and Y (green and blue) are overall low as indicated with no
significant peak. Results score C (red) also seemed low with no apparent elevation in peaks. No signal peptides were detected in UKMRC9
WRKY protein (b) TMHMM Analysis of the UKMRC9 WRKY protein. The pink line indicates that the protein is located outside the cell.



