Supplementary Figure S3. Amino acid sequence alignment of F2KPs from various plant
species. The mutation position of Seolgaeng is highlighted in color. Bradi, Brachypodium
distachyon; GRMZM, Zea mays; GSVIVP, Vitis vinifera; Os, Oryza sativa; Sb, Sorghum

bicolor.

GSV1VP00024699001 MKFLFL | -FKRLPNF 14
L0C_0s03g18310 MAAAARSSGGMSDQLFVS IKLECPRL 26
Seolgaeng MAAAARSSGGMSDQLFVS IKLECPRL 26
Bradi 1965420 MATAASSGGVPDHLFVSVKLESPRL 25
GRMZM5G824405 MASSGG I SDQLFVSVKLESPHL 22
Sb01g038340 MASSGG I SDQLFVSVKLESPRL 22
GRMZM2G021846 MGTSGSKG | DGVGAVSGVGAGAAGLGGYGAGGDGGEGAAAEAWHGGAQLYVSLKMENAL | 60
Sb09g004780 MGTSGSKS | DGVGAVSGVGAAAAGLGG——AGGEGGEGGAAEAWHGGAQLYVSLKMENAE | 58
LOC_0s05907130 MGTSGSKG | DGVGGVGGGAA-GLGGGEAGDGGGGYGGAASRSWHGGAQLYVSLKMENAR | 59
Bradi2g34580 MGTSGSKGMDGVGGVGAAAA-AGGAG—— | QDEDGVGGAGMESWHGGAQLYVSLKMENAR 57
GSV1VP00024699001 SSLNMAPTLPCNHPLC YLLLLLLLLLKPVSSY 46
LOC_0s03g18310 AEMGLVPHVFGSHPVAGANDPSKALLMEQEEAALWGLSC | VPSHRETLDFKFLLKPKDNS 86
Seolgaeng AEMGLVPHVFGSHPVAGAWDPSKALLMEQEEAALWGLSC | VPSHRETLOFKFLLKPKDNS 86
Bradi 1965420 AALVFAPHLFGSHPVAGSWDPSKALPMERVAAS IWELSCVLPSQHETLDFKLVLKPKGDS 85
GRMZM5G824405 AELDLAPHLFGSHPVAGSWDPCKALPLERAATAVWEFSCVVPSQHESLDFKFVLKRKGDN 82
Sb01g038340 AELDLAPHLFGSHPVAGSWDPCKALPLERAATSVWEFSCVVPSQHESLDFKFVLKREDDS 82
GRMZM2G021846 —SGDLVPHVYGSEP | | GTWDPSRALAMERELASMAVLSFVVPPDHETLOFKFLLKPKDAE 119
Sb09g004780 —~SGDLVPHVYGSEP | | GTWDPSRALAMERELASMWELSFVVPPDHETLOFKFLLKPKDAE 117
LOC_0s05907130 —~TGDLVPHVYGSEP | | GSWDPARALAMERELASMWALSFVVPPDHETLOFKFLLKPKDAD 118
Bradi2g34580 —|GDLVPHVYGSEP | | GSWDPARALAMERELASMWELSFVVPPDHETLYFKFLLKPKDAE 116
GSV1VP00024699001 AQTS———G—KFSLGSSLTAGKNDSFWASPSGDFAFGFQQ | GNGGFLLA IWFNKVPEKT | 101
LOC_0s03g18310 SHC 1 VEEGPDRSLVCGSNEVE | RNALFKFNDETGVVECK I FVETE [L————— SPFDLAA 140
Seolgaeng SHC 1 VEEGPDRSLVCGSNEVE | RNALFKFNDETGVVECK I FVETE | L—————— SPFDLAA 140
Bradi 1965420 SEC | VEEGPNRQLCCGSNKVEMTGAVFKLSEKD-ELECKVWVETEML—————— SPFDLAA 138
GRMZM5G824405 PQY | I EEGPNRPLGCQRNEFEMGNALFKLNEGKEVLECKVQVETEML ————— SPIDLAA 136
Sb01g038340 SQY | | EEGPNRPLGCQSNEFEMRTAVFKLNEGKEVLECKVQ | ETEML ————— SPFDLAA 136
GRMZM2G021846 TPCI 1 EEGPTRLLTGGMLEGDVRVALFKLNGDDEVLEFGVVNKADLY —————— SPLELAA 173
Sb09g004780 TPCI | EEGPTRLLTGGMLEGDVRVALFKLNGDDEVLEFRVFNKADLY —————— SPLELAA 171
LOC_0s05907130 TPCI 1EEGPTRHLTGGMLEGDVR | ANFKMNGDHETLEFRVFNKAD |V —————— SPLDLAA 172
Bradi2g34580 TPCVIEEGPTRLLTGGMLEGDVRVANFRLNGDDEVLEFRVFNKAD [V—————— SPLELAA 170
GSV1VP00024699001 | WSANSDNPKPRGSKVE-——-LTTDGEF | ———————— LNDQKGKQMWKADL | GPGVAYAA 149
LOC_0s03g18310 SWKAHQEHLQPR-VRGAHDV IMNADSESR 168
Seolgaeng SWKAHQEHLQPR-VRGAHDV IMNADSESR 168
Bradi 1965420 SWRAHQENLQPSKVRGTYDVVMNAETESRTKNGFASGLELDLEKYVVPTPNMGAGVVYAA 198
GRMZM5G824405 SWRAHQEYFQPSRVRGTHOVT | NPGLEGRAKNGFASGLELDLDKYVVPTPNMGSGVVYAA 196
Sb01g038340 SWRAHQEYFQPSRVRGTHDVT | NPGLEGRAKNGFASGLELDLEKYVVPTPNMGSGVVYAA 196
GRMZM2G021846 SWRVYKENFQPSKVRG I PD 1 SINVTPTNGAEEGSAATLELDLEHYVVPSPPTAPPNGYAA 233
Sb09g004780 SWRVYKENFQPSKVRGIPD | STNVAPTNATEEGSAATLELDLEHYVVPSPPTAPPNGYAA 231
L0C_0s05907130 SWRVFKENFQPSKVRG I POVS | NVAPAHGTEDTSTESLELDLEHYV | PTP-SAATSEYAA 231
Bradi2g34580 SWRVYKENFQPSQVRGPDVS | NVAPAHATEDGSGSSLELDLEHYVVPTP-TAPPTEYAA 229
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NLTENPRSLLDHG——VSSN-———NDTTKGT--LQNL [KGOD
SLTENPRSLLATG-—SSSN-————NDTTKD | ——LHNSTKG
NLTENPRSLLQTG--SSSN-————NDTTKD | —LHSSTKG
NLAATPASV | QTE—ALLT-———ND | LLSDG- | QSPSSVSAKLEDGT-N-————————~
NLAATPASM | QTG——ASWT—————ND | LLSDG- | QSPSSVSAKLEDRSNN-—————————
NLAANPASL | QTG——ALWT~———NDMLLSDG- | QSPSSATADFEDHNNC——————————
NLAATPASL | QPG——ALWT-————NDMLLSDG- | QSPSSASADFRDHSYH-————————-
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LNHYV-NTMKST—1—GGHASSLEEQRA——— MFVDRGVGSP-NFARPTMETFSMSN
SNHYV-NTMKSA- | ——GGHAPSLEEQRA-—————— MFVDRGVGSP-NFARPTKETFSMSN
KK 1QNSGL ESKSVGTFTPMAKLOGAKG——————— LFVDRGVGSS-MLPKSASACSLASG
K-——NSGL | ESKSVGTFTPLOKLDGAKG——————— LFVDRGVGSP-MLPKSASACSLASG
KKLQVSGIVESKSVDTLTTLQKQDGAKG—————— LFVDRGVGST-KFGKSSSACSLASG
KKLQVCGMVESKSVGTL | PLAKQDRAKG—————— LYVDTGVVSP-KLGKSFSACALASG

CTLGDDQRPYCQCPPGYTFLDPHDQVKGCRANFFPE | CSEGSHETG-EFDFVRM-———-
IKFDSEAKDMPAAEGAVAAAAVADQMYGPKEDRKLA|VLVGLPARGKTFTAAKLTRILRW
| KFDSEAKDMPAAEGAVAAAAVADQMYGPKEDRKLA | VLVGLPARGKTFTAAKLTRCLRW
| KQEFEAKGMPAAEGAVAAAAVADQMYGPKEDRKLV | VLVGLPARGKTF TAAKLTRYLRW
FKLDSESKGMPAAEGAVAAAAVADQMYGPKEDRKLA | VLVGLPARGKTF TAAKLTRYLRW
FKLDSDSKGMPAAEGAVAAAAVADQMYGPKEDRKLA | VLVGLPARGKTFTAAKLTRYLRW
FSFGSA-KTMPEAAGAVAAAAVADRLHGSKEDRKLA | VLVGLPARGKTFTAVKLTRYLRW
FSFGSA-KTMPEAAGAVAAAAVADRLHGSKEDRKLA | VLVGLPARGKTFTAVKLTRYLRW
LNFGTGKQAMPEAAGAVAAAAVADRLHGSKEDRKLA | VLVGLPARGKTF TAAKLTRYLRW
LSFAST-KAMPEAAGAVAAAAVADRLHGSKEDRKLA | VLVGLPARGKTFTAVKLTRYLRW
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——TNVOWPLSDYDRFQLFT————————EDECRKACLDDCFCAVA | VREGDCWKKKFPLS
LGHETKHFNVGKYRRLKHG | NQTADFFRGDNKEGVEARNEVAALA-MEDMLSWMQEG-GQ
LGHETKHFNVGKYRRLKHG | NQTADFFRGDNKEGVEARNEVAALA-MEDMLSWMQEG-GQ
LGHETKHFNVGKYRRLKHGT SQTADFFRGDNKEGVEARNEVAALA-MEDMLSWMVEG-GQ
LGHETKHFNVGKYRRLKHGTNQTADFFRGDNREGVEARNEVAALA-MEDMLSWMQEG-GQ
LGHETKHFNVGKYRRLKHGTNQTADFFRGDNREGVEARNEVAALA-MEDMLSWMQEG-GQ
LGHETRHFNVGKYRRLKLGANQSADFFRDDNPEG | EARNEVAALA-MEDM | DWMNGG-GQ
LGHETRHFNVGKYRRLKHGANQPADFFRDDNPEG | EARNEVAALA-MEDM | DWMNGG-GQ
LGHETRHFNVGKYRRLKHGANQSADFFRDDNPEG | EARNEVAALA-MEDM | DWMHGG-GQ
LGHETKHFNVGKYRRLKHGANQSADFFRADNQQG | EARNEVAALA-MEDM | DWMHGG-GQ
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LET I CNDQNVLERNMRLKVQR-——SPDYAEQTDFEAGVRDFKERLA——YYEKVYEPV-——
LET I CNDQNVLERNMRLKVQR-——SPDYAEQTDFEAGVRDFKERLA——YYEKVYEPV———
VET | CNDQDVLERN I RLKVQQ———SPDYAEQTDFEAGVRDFKERLA—YYEKVYEPV-——-
LETLCNDQDVLERN [RLKVQQ——SPDYAEQTDFEAGVQDFKERLT——YYEKVYEPV——
LETLCNDQDVLERN IRLKVQQ——SPDYAEQTDFEAGVQDFKERLT——YYEKVYEPV———
LETICNDPNI IERNIRLK |QQ———SPDYAEQLDYEAGLEDFKERL | ——NYEKVYEPV———
LETICNDPNI IERNRLK |QQ———SPDYADQPDYEAGLEDFKERL | ——NYEKVYEPV———
LETICNDPN I IERNVRLK | QQ——SPDYADQPDYETGVRDFKERLA--NYEKVYEPV——
LETICNDRN I I ERNVRLK | QQ——SPDYADQPDYEAGLQDFLERLT——NYEKVYEPV——
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DNGNLVAVKKLDRAVGEGDKQEFEK | VGA I GRT IHKNLYQLLGFCNKGQHRLLVYEFMSN
EEGS—YVKMIDMVSGTGGQLQIND I SGYLPGR | ————=VFFLYNCHL T
EEGS—YVKMIDMVSGTGGQLQIND I SGYLPGR | ————=VFFLYNCHLT———————=
EEGS——Y IKMIDMVSGNGGQLQIND I SGYLPGR | ———=VFFLYNCHLT—————————
EEGS——Y IKMIDMVSGKGGQLK IND I SGYLPGR | ———=VFFLYNCHL T~
EEGS—Y IKMIDMVSGKGGQ IKIND I SGYLPGR | ————=VFFLYNCHLT———————=
GEGS—Y KM IDMVKGQDGQLQVNN I SGYLPGR | ———=VFFLYNSHLT———————=
GEGS—Y IKMIDMVKGQDGQLQVNN I SGYLPGR | ————=VFFLYNSHLT—————————
QEGS——Y IKMIDMVKGQGGQLQVNN I SGYLPGR | ———=VFFLYNSHLT———————————
EEGS—Y IKMIDMVKGQGGQLQVNN I SGYLPGR | ———=VFFLYNSHLA-———————=
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GSLATFLFGNSRPSWYKRME | I LGTARGLLYLHEECS |QAHGD INPQNLLDDS-L-TA
PRP I LLTRHGESLONVRGR | GGDSSLSETGSLYSR
PRPILLTRHGESLONVRGR | GGDSSLSETGSLYSR
PRP I LLTRHGESLDONVRGR | GGDSSLSEAGGVYSR
PRP I LLTRHGESMDNVRGR | GGDSSLSEAGELYSR
PRP I LLTRHGESMONVRGR | GGDSSLSEVGELYSR
PRP I LLTRHGESLHNVRGRVGGDTVLSETGELYAK
PRP I LLTRHGESLHNVRGRVGGDTVLSETGELYAK
PRP I LLTRHGESLHNVRGRVGGDTVLSEDGELYSK
PRP I LLTRHGESLHNVRGRVGGDTVLSENGELYAK

*xoLkoL, kD ik oL L, DLl

R | SDFGLAKLLKMDQTG——————— TTTGVMGTKGYAAPEWFKKVP | TFKVOVYSFGIV
KLASF | ~EKRLASERTAS INTSTLQRS | LTAQP | | GFPK | QWRALDE | NA——————————
KLASF | ~EKRLASERTAS IWTSTLQRS | LTAQP | | GFPK | QWRALDE | NA-———-————-
KLASFV-EKRLKSERTAS INTSTLQRT | LTAHP | | GFPK | QWRALDE | NA——————————
KLASFV~EKRLKSERTAS INTSTLQRT | LTAHP | | GFPK | QWRALDE | NA-—————————
KLASFV~EKRLKSERTAS INTSTLQRT | LTAHP | | GFPK | QWRALDE | NA—————————
KLANF | ~EKRLKCEKTAT IWTSTLQRT | LTASP | VGFPK | QWRALDE | NS—————————
KLANF | ~EKRLKYEKTAT IWTSTLQRT | LTASP | VGFPK | QWRALDE | NS——————————
KLANF | ~EKRLKSEKTAS INTSTLQRT | LTASP | VGFPK | QWRALDE | NS——————————
KLANF | ~EKRLKSEKTAT INTSTLQRT | LTATP | VGFPK | QWRALDE | NS——————————
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LLEL IFCRKNFEPEVEDEKQMVLGEWAYDCYKEGKLDLLVGNDQEALDD IKRLEKFVMVA
————G|CDGMTYDE | -———KK |K—PEEYESRSKDKLRYRYPRGESYLDV | QRLEPV | IEL
————G|CDGMTYDE | -———KK |K—PEEYESRSKDKLRYRYPRGESYLDV | QRLEPV | |EL
————GVCDGMTYDEV———KKNK—PEEYESRRKDKLRYRYPRGESYLDV | QRLEPV | [EL
————GVCDGMTYDE | ———KKSK—PEEYESRRKDKLRYRYPRGESYLDV | QRLEPV | |EL
————GVCDGMTYDE | ———KKSK—PEEYESRRKDKLRYRYPRGESYLDV | QRLEPV | |EL
————GVCDGMTYEE | -———KK IM——PEEFESRKKDKLRYRYPRGESYLDV | QRLEPV | |EL
————GVCDGMTYEE | -——KKNM——PEEFESRKKDKLRYRYPRGESYLDV | QRLEPV | [EL
————GVCDGMTYEE | ———KKVM—PEEFESRKKDKLRYRYPRGESYLDV | QRLEPV I [EL
————GVCDGMTYEE | ———KK IM—PEEYESRKKDKLRYRYPRGESYLDV | QRLEPV | [EL
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FWCTQ EDPSQRPTMKTVMKMLEGATEVPVLQ———
ERQRAPVVV I SHQAVLRALYAYFADKPLEELPNIE IPLHT | IE | QMGVAGVQEKRYKLMD
ERQRAPVVV | SHQAVLRALYAYFADKPLEELPNIE [PLHT | | E | QMGVAGVQEKRYKLMD
ERQRAPVVV | AHQAVLRALYAYFADKPLEEVPKIE IPLHT | 1E | QMGVSGVEEKRYKLMD
ERQRAPVVV I AHQAVLRALYAYFADKPLEEVPNIE IPLHT | |E | QMGVAGVQEKRYKLMD
ERQRAPVVV I AHQAVLRALYAYFADKPLEEVPN IE IPLHT I IE | QMGVAGVQEKRYKLMD
ERQRAPVVV | SHQAVLRALYAYFADRPLREVPE | EMPLHT | | E | QMGVTGVEEKRYKLMD
ERQRAPVVV | SHQAVLRALYAYFADRPLREVPD I EMPLHT | | E | QMGVLGVEEKRYKLMD
ERQRAPVVV | SHQAVLRALYAYFADRPLREVPD | EMPLHT | | E | QMGVTGVEEKRYKLMD
ERQRAPVVV | SHQAVLRALYSYFADRPLREVPDMEMPLHT | 1 E | QMGVTGVEEKRYKLMD
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