


[bookmark: _GoBack]A.thaliana 	1 -----------------------------------------MNHGGNTQAV---APMDPN
V.vinifera 	   1 ------------------------------------------------------------
S.lycopersicum    	1 -----------------------------------------MNQGSAT--V---TTLDPS
G.max_1  	  1 ----------------------------------------MANEGSNAETL---APAEPH
G.max_2   	 1 ----------------------------------------MANEGSNTETL---PPAEPH
P.trichocarpa_1   	 1 --------------------------------------MLMMNQGVNTQTI---ASVDPN
P.trichocarpa_2   	 1 --------------------------------------MMMMNQGVNAQTI---ASVDPN
A.tricopoda  	  1 MINPLDILMAFHTKQCQTSEPSARFHDPLQKSHTNATEMKGMGYGAFGGGV---TPTSNE
O.sativa_1 	   1 ------------------------------------------------------------
O.sativa_2	    1 ----------------------------------------MAAQGGEAAAG---S-----
S.bicolor_1   	 1 ----------------------------------------MASHGAGAAAG---S-----
S.bicolor_2   	 1 ------------------------------------------------------------
Z.mays_1   	 1 ----------------------------------------MASHGTGAAAG---S-----
Z.mays_2    	1 ----------------------------------------MASHGAGVAAG---S-----
P.patens_1  	  1 ------------------------------------------------------------
P.patens_2   	 1 ----------------------------------------MAGVGDEYDSRRNFYPDPGN





A.thaliana     	  17 SIENRY--GVDGSQTQKYSYQY--------------------------------STGSES
V.vinifera   	 1 ------------------------------------------------------------
S.lycopersicum 	  15 SQEN--HQAVDPNQHHMSSYYA--------------------------------PPNSTV
G.max_1  	 18 LFENRH---VDANQHHPTSYVP-------------------------------TTTGSEA
G.max_2  	 18 LFENRH---VDASQHHPTSYAP-------------------------------TTTGSEA
P.trichocarpa_1  	 20 SLEGRY--VVDVSQGQTSSYNP-------------------------------TAYESEA
P.trichocarpa_2  	 20 LLEGRY--VVDANQGKK-SYIP-------------------------------SVNGSET
A.tricopoda  	 58 -MGAEYYQASHSSLGQPSAYGSSNT----------------------PGIPF-ITTTASN
O.sativa_1    	1 ------------------------------------------------------------
O.sativa_2  	 13 --DAKPTAGTGMEQPSPSPYQPSAS----------------------DHHLWSSSTG---
S.bicolor_1 	  13 --DAPHAEVISMGQTNPSPYPPLSS----------------------SHHSWSSAAGSAT
S.bicolor_2    	1 ------------------------------------------------------------
Z.mays_1  	 13 --DAPHAEVVTMGQTNPSPYPPVSS----------------------SHHSWSSATGS--
Z.mays_2  	 13 --DAPHAEVVSMGQTNLSPYP-LSS----------------------SHHSWSSATGSAT
P.patens_1   	 1 ------------------------------------MAAPPLPAMPPPQAPL-PPSLATT
P.patens_2 	  21 AWDGQPYDPVSQQQPNWYSYYPPQQLDDRGQAGQEGIAVPPLPAMPPPQAPL-PPGLTTT





A.thaliana     	  43 APWT-GHSVENQAVENGNYS-NSNYYHP-QPTGP-ATGNVQEIPNTVSFTISS-TSGTAN
V.vinifera  	  1 -----------------MFS-NSSYHHV-QQTEP-HLRNAQDGLNAASSVYPPSSLGAAS
S.lycopersicum  	 41 APWS-AHAADSYARENGVVS-HSGYDHD-QQAAP-PSRNVQDGLNVAASATTPSSG-ATN
G.max_1   	44 APWT-VHS----STGNGVYS-NPTYQYD-QHPQP-PGRSIQDCQNVSSVAGNSSNLGTAN
G.max_2 	  44 APWT-VHS----STGNGVYS-NPTYLYD-QHPQP-PGRSIQDGQNVSSVAGNSSNLGTAN
P.trichocarpa_1  	 47 APWT-MHRVDNHSTENGILS-NSSYHHD-HRTQQ-LARSAQDSLNTASLASSSTQGTM-S
P.trichocarpa_2  	 46 APWT-THRVDNHSTENGILS-NSSYHHD-QQTQQ-PARNAQDSLSTTSLSSSSTQGTTNG
A.tricopoda  	 94 PPWDSIHKGESNASENGVYS-NPVYFHN-QQTELTNSRDPQDGGNLAPSASTSASLVSSN
O.sativa_1   	 1 ------------------------------------------------------------
O.sativa_2  	 46 APWN--------YSMNNSNQ-NTVYYDP-QRDVSV-PGSTENVTSGATHVVQSA-M---G
S.bicolor_1  	 49 VSWN--------NTVEKLSQ-DTVYYDP-QRDVSV-SGGNQNVGSSAPHVAQSS-M---G
S.bicolor_2  	  1 --------------MDNINQ-NSVYYDP-QRDVSV-SGATQSVTNSESHVVQS-------
Z.mays_1  	 47 VSWN--------NTVDKLSQ-DTVYYDP-QRDVSV-SGGNQNVGSSAPHVAQAS-M---G
Z.mays_2  	 48 VSWN--------NTVDKLSQ-DTVYYDP-QRDVSD-SGGNQNVESSVPHVAQSS-R---G
P.patens_1   	24 PTWPGSDQGGANGAADTAYAGYNNYNHQSQQGQEYSSYVTGEVQQANNFAHPQTSN---G
P.patens_2   	80 PTWSVSDQGVANGGNNTTYTGHSSYSHLPQQGQEYTGYGTSEIQQAVNYAHPQTAN---G








A.thaliana     	  98 VAQDYSGYTPYQTSSDPHNYSNTGYSNYYS--GY--------------------------
V.vinifera  	 41 VPQQYNGYTTYPSSNDPYSYGNTGYPGY-YSG-Y--------------------------
S.lycopersicum  	 96 VQQDYSSYGTYQS-TDPYGYNNTGYAAYYN--GY--------------------------
G.max_1   	96 VTQDYNAYASYPSSSNPYGYGSMGYSGY-YNN-Y--------------------------
G.max_2  	 96 VTQDYNAYASYPSSSNPYGYGSMGFSGY-YNN-Y--------------------------
P.trichocarpa_1 	 102 VTQDHSSYAAYNP-TDPYGYGSSGY-SSYYNNGYQQQPNHAYSQQQPSHSYSQQQPSHSY
P.trichocarpa_2 	 102 VQQDYSSYAAYNP-TDPYGST--GYSTSYYNNGYQQQTNHSYSQQQPNHSYSQQQPSHSY
A.tricopoda 	 152 GAHDYAGYSSYSTSSDPSGYGNTGYQSYCYG--Y--------------------------
O.sativa_1  	  1 ---MIHKGMFRFR-ETIRVWQAVHLIMLSQL--W--------------------------
O.sativa_2   	91 ITGATDSYAPYSN-SVQPGYNAPQYPNYYYN--C--------------------------
S.bicolor_1 	  94 ITDAAHSHVPYSS-SAQHVYNPVEYANYYYS--Y--------------------------
S.bicolor_2	   37 ----ANSYVPYLA-SVQQDYNAIQHPNHYYS--Y--------------------------
Z.mays_1  	 92 ITDAAHSHVPYSS-SDQHGYNPVEYANYYYS--Y--------------------------
Z.mays_2  	 93 MADVAHSHMSYSS-SDQHVYNPVEYANYYYS--Y--------------------------
P.patens_1  	 81 SQSFAQGYAGYNYIPDQNAYNYQGYNNNAF------------------------------
P.patens_2 	 137 SQPYAQGYAGYNYMPDQNAYNHQGYNNNCF------------------------------





A.thaliana   	   130 ----------------------QQQPSQSYPQPVGAYQNTGAP-QPLSSFQNPGSYAGTP
V.vinifera  	 73 ---------------------QQ-QSNHSYSQPVGANQNTGAPYQPLSSFQNTGSYAGPA
S.lycopersicum	  127 ----------------------QQQPNQSYPQPSGAYQNTGT------------------
G.max_1 	 128 ---------------------QQ-QPNHTYSQPVGAYQNTGAPYQPISSFQNTGSYAGSA
G.max_2  	128 ---------------------QQQQPNHTYSQPVGAYQNTGAPYQPISSFQNTGSYAGSA
P.trichocarpa_1	  160 SQQQ-P----------SHSYS-QQQPSHSYSSTGGAYQNTGAPYQPLSSFQNTGSYTGTT
P.trichocarpa_2 	 159 SQQQQPSHSYSQQQQPSHSYSQQQQPSHSYSSTVGAYQNTGAPYQPLSSFQNTGSYTGTT
A.tricopoda 	 184 ----------------------QQQGNTSYSQQAGAYQNSGVPYQPVNSFQNTSPHVGPT
O.sativa_1  	 29 ----------------------AQKMRLILTCLTQVHFNMGTL------LQNMQTIIIVT
O.sativa_2  	122 ----------------------PQSTNES-SVQQGVDQSSGAAYQPLTSFQNSGSYVGPT
S.bicolor_1	  125 ----------------------PQATNDS-SVQQGANQHPGAAYQPLTSFQNSGSYIDPT
S.bicolor_2 	  64 ----------------------PQAANDS-SVQRGVDQGPGAAYQPLTLFPSSGSYVGPT
Z.mays_1	  123 ----------------------PQAANDS-SVQQGANQHPGAAYQPLTSFQNSGSYIDPT
Z.mays_2  	124 ----------------------PQATNDS-SVQQGANQHPGAAYQPLTSFQNSGSYIDPT
P.patens_1  	111 ----------------------QKQGVESYPQNAAMYSNAGAPYAPPNQYQHRDVASYSN
P.patens_2  	167 ----------------------QKHGTESYTQ------NVGAPYAPPNQYQLTDATLYAS





A.thaliana    	  167 -----SYSGTYYNPADYQTAGGYQSTNYNNQTAGSYPSTNYSNQTPASNQGNYTDYTSNP
V.vinifera 	 111 -----SYPSTYYNPGDYQTSGGH-S------------TSGYSNQSNLWSEGNYANYT-HQ
S.lycopersicum 	 147 -------------------SGGY-T------------SGAYNNQTNAWHEGQYATYTSHQ
G.max_1	  166 -----SYSSTYYNPADYQTTGGYQN------------SSGYGNQATMWNSGSYS--S-HP
G.max_2 	 167 -----SYSSTYYNPADYQTTGGYQN------------SSGYGNQATMWNNGSYS--S-HP
P.trichocarpa_1 	 208 -----SYSTTYYNPGDYQTAGGY-P------------SSGYSNQTSLWNDPNNANYTSQQ
P.trichocarpa_2 	 219 -----SYSTTYYNPGDYQTAGGY-P------------SSGYNNHTTLWNDPNYANYTSQQ
A.tricopoda 	 222 -----SYSGTYYNPGVYQTSGGY-Q------------STGYNNQSNWWNEGNYGNYSHYP
O.sativa_1   	61 HKLQMVLLSSKEEQINIQTAPGYGT------------SNSYY-QNSTWNGGSFENNYAQS
O.sativa_2  	159 -------SNTYYNAGAHQTAPGYAT------------SNNYY-QSNSWTGGSSGDNHVQS
S.bicolor_1	  162 -------SNTYYNAGGHQTVPGYGS------------SSYYY-QNNTWNDGSSGNNFAQS
S.bicolor_2  	101 -------SNTYCTAGAHQTLPGYAT------------SNYYYHQNNAWGNGSCVNNHAQS
Z.mays_1  	160 -------SNTYYNAGDHQTVPGYGS------------SSYYF-QNNTWNGGSTGNNFAQS
Z.mays_2  	161 -------SNTYYNAGGHQTVPGYGS------------SSYYY-QNNTWNGGSTGNTFAQS
P.patens_1  	149 -------TTNYYDPNGYQSTGYRGE---------------DEQVQASWSDPKQVQYNYAG
P.patens_2 	 199 -------TSNYYDLNGYQSAGSRGE---------------GGQGQASWSDPKQGQYSYTS








A.thaliana     	 222 YQNYTP-DAANTHS-STIATTPPVHYQQNY-QQWTEYYSQT----EVPCAPGTEKLSTPT
V.vinifera 	 152 YANYTP-DSNGAYS-SSTAAATSLQYQQHY-KQWADYYSQT----EVSCAPGTENMSVTS
S.lycopersicum 	 175 YPSYNS-DSNAAYS-STT-APAASQYQQQY-KQWADYYNHTQ--NDVPCAPGTENISVSN
G.max_1 	 206 YTNYTP-DSGGSYS-SGT-ATTSVQYQQQY-KQWADYYNQT----EVSCAPGTENLSVTS
G.max_2 	 207 YTNYTP-DSSGSYS-SGA-ATTSVQYQQQY-KQWADYYNQT----EVSCAPGTENLSVTS
P.trichocarpa_1  	250 YSTYAP-DTTSAYS-SGTAASTSMNYEQHY-KQWADYYSQT----EVSCAPGTEHLSAAS
P.trichocarpa_2	  261 YSTYAP-DTTSAYS-SGTAASTSMNNEQRY-KQWADYYSQT----EVICAPGTEHLSAAS
A.tricopoda 	 264 YSNYTATDANGPQN-SNVSAVNQLDYQQNY-KQWAEYYSQTQTSSDVSCAPGTETTPVTT
O.sativa_1 	 108 YQNYPSSNTNTVQH-SISVPTNSFSYQQQY-NQWPYYYNHTVPNPA--------GDPVGN
O.sativa_2 	 199 YQSYTPSDTNAAQS-SSSLPNNSYHYHQQY-NQWPYYYDQSAPSSG--------GPAVAV
S.bicolor_1  	202 YQNYSSSDTSAQQS-STSVPANSLPYQQQY-NQWPYYYNQSVPSAS--------SNLVAG
S.bicolor_2  	142 YQSCTPDSNAA--Q-SCSLPTSSVHYQQQY-SQWGYYYDQSAQTSG--------GLALTS
Z.mays_1 	 200 YQNYSPSDTNAQQS-STSVPANSLPYQQQY-NQWPYYYNQSVPSAS--------SNPVAG
Z.mays_2  	201 YQNYSSSDTNAQQS-STSVPANSLPYQQQY-NQWPYYYNQSMPSAS--------SNPVAG
P.patens_1 	 187 YAAANV-NTNTVFGDINTQLEDSAQYAQDYSHQWAEYYASLQAAPQPVPQADTESNVAPQ
P.patens_2  	237 YAVQNV-DTNAAYGTAKLNPEDNVQFAPDYSQQWADYYASLNAV----PQTDTESTVALQ





A.thaliana      	275 TSAY--SQSFPVPGVTSEMPASN-SQPAPSY-VQ---PWRPETDSSHPPSQQPGAAVSTS
V.vinifera  	205 --TS--NLACPIPGVTSGYSTSA-SHPPQPS-IS---SWGSEN-SSALPSVQPGAAISDT
S.lycopersicum  	229 --VS--SLSCPVP---AGYPASG-VQAPASHA-P---PGKPESGLPALSAVQSPAVGGNV
G.max_1 	 258 --SS--TLDCPIPAVTSGYATPN-SQPPQSY-PP---FWRQESSSSSIPSFQPATVNSGD
G.max_2  	259 --SS--TLGCPIPAVTGAYATPN-SQPPQSY-PP---FWRQESSSSSIP-FQPAAVNSGD
P.trichocarpa_1  	303 --TS--NLGSAVS---GVYPTSN-TQPPASFTPA---SWRPESASSELPSLQTGATISST
P.trichocarpa_2 	 314 --TS--NQGSAVS---GVYPTSS-TQPPSSFTPT---SQRTESASSDLPSLQTSATISSA
A.tricopoda  	322 A-PS--SSDCPIPGVSGSYAVPNNSQPPPPGTSS---SWKPDVNSSETPQLQVTAVTHET
O.sativa_1  	158 --S------NSIVNTTSSYSYPS-IQPPPPGT-T---SWKSNSSSSIAPPIQASGGPGPQ
O.sativa_2  	249 --SS--VSDANTASVSSGYVYPS-TQPPPPGT-----TWRSDAGATAVPPPQAPGTPVFQ
S.bicolor_1  	252 --NS--TADNLAVNTPSGYSYPS-SQPPPPGT-T---SWKSNSVASAAPPMQVPG---HQ
S.bicolor_2  	190 SGSI--APDTKTVTIGSNYVHSS-NQPPPPGT-T---SWKSDAGNTTTPPSQEQGIQGYQ
Z.mays_1  	250 --NS--TTDNLAVNTPSSYSYPN-SQPPPPGT-T---SWKSNSSASVAPPMQVPGVSEHQ
Z.mays_2  	251 --NS--TTDNLTGNIPSGYSYPS-SQPPPPGT-T---SWKSNSVASVAPPMQVPGVPGQQ
P.patens_1	  246 AVSSVPTTLVSAPSYASVVAAPAGQQPPPPGTAAPQPSWQAAAASYAASLSSQGSTTTEA
P.patens_2  	292 AASSAPAAPTPAPSYASVVAAPAAQQPPPPGTAAHHYSWQAAAASYAVSQSSQDSTIAEA





A.thaliana      	328 N---------------DTYWMHQAPSLQAHHPVPPQNNYQSPLE---------------T
V.vinifera  	255 H---------------DGYWKHGAPSFQNHHVSTVQPDFQKHLD---------------T
S.lycopersicum  	277 H---------------DSYWKHWAPSFQNQQPDPVQSYGQKPLD---------------I
G.max_1 	 309 R---------------DGYWKHGAQSSQIQQTNPIQPNYQSPLD---------------L
G.max_2  	309 H---------------DGYWKHGAQSSQIQQTNPIQPNYQSPLD---------------L
P.trichocarpa_1  	352 H---------------DG-WKQGTPSFQNHHASPTQPHFQISHE---------------S
P.trichocarpa_2 	 363 H---------------DG-WKQGAPSFQIHHASPTQPHFQYSLD---------------S
A.tricopoda 	 376 N---------------GSNWT--APGFHIHQYTQPTSYFQKPFN---------------S
O.sativa_1  	205 DQYINQAHAPV-LENQYAGQVAGNPRSQNHYASQTPACPQSTVN---------------L
O.sativa_2 	 299 NQHVNQAAGPPGYQNQYVNQAPGTPGFQNQYVNQAPAVPGFQNQYANLAPTYQPGTTYYS
S.bicolor_1 	 300 NQYANQAEGHY-N------QGPGVQWSQNHYAYQTQPYPQKTNS---------------N
S.bicolor_2 	 243 NQYASQVPVALMFHTHYVNNAAGIPTFQNQCVSL----------------AYQHSSANHN
Z.mays_1 	 301 NQYGNQAEGHY-N------QGPGVQWSQNHYAYQTQPYPQKINS---------------N
Z.mays_2  	302 SQYGNQAEGHY-N------QEPGVQWSQNHYAYQTQPYPQKTNS---------------N
P.patens_1 	 306 H-------------------TVGTRWNANSNQISQTPWNAISSQ--------TSPSDHFN
P.patens_2 	 352 S-------------------GAGTPWNANANLTSQTHWNPSSNQ--------TSQSDHFN





                                      
[bookmark: _Hlk498353530]atsac3a-3/gfw5-1(Q375*)
↓
A.thaliana     	 358 KPLYETPFQGHQRATYPQEMNSQS-SFHQAP----LGYRQPTQTAPLVDSQRVSKVQIPT
V.vinifera 	 285 KPSYDS-FQDQQKTACPQGSNLQYPTAHKVS----HSYQSPLQTIASLDTRRVNKLQIPT
S.lycopersicum  	307 TPSHEN-LQ--QSSSCPQGPSTQYQASYQMPYNYQSSLPTMQQTVTPGDTGSASKLQIPT
G.max_1  	339 KSSYDK-FQDQQKTVSSQGTNLYLPPPPPPPLPSQLVNLAPVQSVSSPDAKRVSKLQIPT
G.max_2  	339 KSSYDK-FQDQQKTVSSQGTNLYLPPPPPLPLPSQQVNMAPVQSVPSPDAKRVSKLQIPT
P.trichocarpa_1  	381 KASYDN-IQEQQQTA-PQAPNSQFPAAHQAT----QSYQSTLQNAPSLDTRRVSRMQIPT
P.trichocarpa_2 	 392 KASYDN-FQEQQQTA-HQGPNSQFPAAHQVT----QSYQSPLPNAPSLDTRRVNMMQIPT
A.tricopoda 	 404 DLHYDS-SKDLPTSVCPQGPNSQFPTTHQVS----QSFHLPLQSVSALDTRRTNKMQIPT
O.sativa_1 	 249 NPVQ----------------------------------------------QSNHGDQQNT
O.sativa_2 	 359 QLPLSN-QADQQKASRWQGPISNVSSVNHVS----ESSQPTFQGSATSDALRVNKIQIPT
S.bicolor_1	  338 HPQLGN-PEDQQKTVDSNGPSTNL-SSNHVS----ENFKPNLQGSVTMDNSSESKIQVPI
S.bicolor_2 	 287 QLPLSN-QVDQQKVLPLHGSSSNVSSVNHVC----ENPET-PQDSLSSNVHMLNKIQIST
Z.mays_1  	339 YSQLSN-PEDQLRTVDSNGPSTNL-SSNHVS----ENFKPNLLDSVTMNTSSESKIQVPI
Z.mays_2 	 340 HPQLSN-HEDQQGTVYSNGPSTNL-SSNHVS----ENFKPNLQDSVTMDTSSEGKIQVLI
P.patens_1 	 339 QSQFPA-LAKHSRTVANQH----------------QQQQSQASHTPLQHQSRSAKLHIVT
P.patens_2 	 385 QSQFPP-LDKHPRTPVNQH----------------HQQSQVTHNLQQQQQSKSPKLHIVT





A.thaliana    	  413 NPRIASNLPSGFTKMDKDSTAASAAQAPAYVSVSMPKPKDH------TTAMSDPGTFPKS
V.vinifera  	340 NPRIASNLALGLPKIDKDSSATGGTAKPAYIGVSVPKPSDKVLSHDGADAILKPGMFPPS
S.lycopersicum  	364 NPRITSTLTMGLPKLDIQSSTTNAAAKPAYVSVSLPKTNEKVSSNA-AENALKPDTFPKS
G.max_1 	 398 NPRIASNLTFGQPKAEKDSSTTSSAPKPVYIAVSLPKPSEKISSNDAANSILKPGMFPKS
G.max_2	  398 NPRIASNLTFGQPKAEKDSSTTSSVPKPAYIAVSLPKPSEKVSSNDAANSILKPGMFPKS
P.trichocarpa_1  	435 NPRIASNLALGLSKTDKDGPTNSAAAKPAYISVSMPKPNDKVLSNDATNSMLKPGMFPNS
P.trichocarpa_2	  446 NPRIASNLALGLSKTDKDGSVTNAAAKPAYISVSMPKPNNKVLSNDTTISMLKPGMFPKS
A.tricopoda 	 459 NPRIPSNLALGLPRTEKDHSSADSASKPAYISVSLPKSENKVVPHDGADGMFKPDSFPPS
O.sativa_1  	263 VPRIAPGFSMVIPKSEKKILGADLSKKPAYVSVSMVKND---------A-----RSLPFS
O.sativa_2  	414 NPRIAPTLPMAMPKVEKRNLEADSSKKPAYVSVAVQKNDVKAAQDGHEAVT--QGSIPVS
S.bicolor_1 	 392 NPRIAPGFSMVMPKNEKKNSGLDLSKKPAYVSVSMPTNDAKATQDGPDA-----RSIPFS
S.bicolor_2 	 341 NPRIAPDFPIGTPQVDKSKSEADSSLKPAYVCVPMPKNDVTVSQNGSEAVMQVTGSFPVS
Z.mays_1	  393 NPRIAQGFSMVIPKNEKKSSGLDLSRKPAYVSVSMPANDAKASQVGPDA-----RSIPFS
Z.mays_2 	 394 NPQIAPGFSMVIPKNEKKNSGLDLSKKPAYVSVSMPTNDAKATQVGLDA-----R-LPFS
P.patens_1  	382 NPRITANVGGLG--------SGKEMQKPAYVSVPAKQPSSSVSTDAVADATLQPGRFPSS
P.patens_2  	428 NPRITATIGSLG--------SGKETHKPAYISVPAKKSSSSVSTDAVADATLQAESFPSS



[bookmark: _Hlk498353607]atsac3a-4/gfw5-2(W509*)
↓
A.thaliana     	 467 LRGFVERAFARCKDDKEKESCEVALRKIVKKAKEDNTLYTRDWDTEPLSTVTTTNVT--N
V.vinifera  	400 LRGYVERALARCKGEMQMAACQTVLKEVITKATADGTLYTRDWDIEPLFPLPDADA--IN
S.lycopersicum 	 423 LCGYVERALARCKDDTQMVASQAVMKEIITKATADGTLHTRDWDTEPLFPMSSVDA--DK
G.max_1 	 458 LRGYVERALARCKDDKQMVACQAVMKEIITKATADGTLNTRNWDMEPLFPMPDADV--IN
G.max_2  	458 LRGYVERALARCKDDKQMAACQAVMKEMITKATADGTLNTRNWDMEPLFPMPDADV--IN
P.trichocarpa_1  	495 LRCYVERAFNLCKDDTQRVACQAIMKEIITKATADGTLNTRDWDAEPLFAIPNAEA--VN
P.trichocarpa_2  	506 LCHYVERAFDLCKDDTQRVACQAIMKEIITKATANGTLNTLDWDAEPLFAIPNSEA--VN
A.tricopoda 	 519 LLTFIERAIGRCKDDSQRVACQAVLKEIITKASSDGTLFTRNWDTEPLFSLPNNVVDPTL
O.sativa_1 	 309 LHNYATRNLNCCKDEAQKAACQSMIEEIKNSAIADGTLLTKNWDTEPLLPLVQNVATIPE
O.sativa_2 	 472 LRTYVGRNVSRCKDDAQRSAVQNILKEIITKATADGILHTKNWDIEPLVPLPENITSTNL
S.bicolor_1  	447 LRNYATRNLNRCKNDAQRAACRSIMEEITKKAFAEGTLLTKNWDTEPLFPLPESVVGMTG
S.bicolor_2 	 401 LRTYVERNLARCKDDAQRTASRCILKEIIAKATADGTLHTKNWDIEPLFTLPEKATSMNM
Z.mays_1 	448 LRNYAMRNLNRCKNDTQRAACRSIMEEITKKAFAEGTLLTKNWDTEPLFPLPESVVGMTG
Z.mays_2 	 448 LRNYATRNLNRCKNDAQREACRSIMN--------------ENWDTEPLFPLPESAVGMTG
P.patens_1  	434 LRAYVERALSRCKDESQKAACQEIMKDMITMASKDGTLFTRDWDTEPLFQIPPPSSSSVK
P.patens_2  	480 LRTYVERALSRCKDESQKATCQEIMKDMITRASKDGTLFTRDWDTEPLFQLPAPSSSSVK








A.thaliana     	 525 SE--SSSAQLSS--LQNKSPTRRPK--------SRWEPLVEGKPFVKPASTF--SSAVKF
V.vinifera  	458 NNIESSISI--SLPKPKRSPSRRSK--------SRWEPVADEKLIEKPASIN--HETVKY
S.lycopersicum 	 481 KERVIFSAPVSSSPKSKRSPSRRYK--------SRWEPLEVEKPTVQPASVT--PDASKY
G.max_1	  516 KDSSMSLAQDSLLPKFK-KSPRRSK--------SRWEPMPEEKPVDNPMLIS--NDTVKY
G.max_2  	516 KDSSMSSAKDSLLPKYK-KSPRRSK--------SRWEPMPEEKPVDNPMLIS--NDTVKY
P.trichocarpa_1 	 553 MDS-QCPTPVSSLPRYKRSPGRRSK--------SRWEPLPEEKSVDKPVSIS--NDIVKY
P.trichocarpa_2	  564 VESSQYSTRVSSVPKYKRSPSRRSK--------SRWEPLPEEKSVDKSVSTS--NDIVKY
A.tricopoda 	 579 KESTQSSMGVSSLLKYRKSPSRRTK--------SRWEPMVEEKVDEKLAPSS--HDPLKD
O.sativa_1  	369 TS-ANNSSP-SLS---TSTNRRRQK--------SRWEPVVEEKVTDKVEPV---KGLVNG
O.sativa_2 	 532 TSSAKDLSP-FSFSTSRRSPSRRAK--------SRWEPVVEEKVANKVELIS--KESAKT
S.bicolor_1 	 507 TSIVNNLSP-FSS---VSTPRKRVK--------SRWEPVVDENVTNKVEQIA--KGLISS
S.bicolor_2 	 461 TSNGKDSSP-FSS---SRSPSRRTKSRWEPVAKSRWEPVAEENVANNVEI-S--NELAKI
Z.mays_1  	508 AS--SDLSP-FLS---VSTPRKRVK--------SRWEPVVDENVTNKVEQIA--KGLISS
Z.mays_2 	 494 TSSVNNLSP-FSS---VSTPRKRVK--------SRWEPVVDEN----VEQIG--KGLIGS
P.patens_1  	494 KETPL---QQNNSTKSEWSPPRRLK--------SRWEPPAAEDSDGKPGRTHGFHGIFRE
P.patens_2 	 540 KET-V---QHNNSTKSEWSPARRLK--------TRWEPPATVNSDDKPGRVHGFHNSFRE



[bookmark: _Hlk498353706]atsac3a-5/gfw5-3(ss mutant: Stop after 13 aa from 582)
↓
A.thaliana     	 571 GVWNHQNENNKKS-----SESFQKVDAATGFKPTYSGQN-SAKKSFQRPVKRQRFSGGAA
V.vinifera 	 506 GGWVSFNERTERDKKFPSGKPDIKEDGLSSTKFPLIEQR-TASKSAQRPVKRQRFGDVLN
S.lycopersicum 	 531 GSWNKQFS---------GGKLDIKVNNSSHVKFSLPQRK-TPKTDVFRPAKRQCVGDEMD
G.max_1  	565 SNWVPNEKDR----KVAV-ENKESKDGLRNTKFSPLLQR-LSSKALQRPFKKQRLTDASI
G.max_2  	565 NSWVPTEKDR----KVAV-ENKESKDGFRNTKFSPLLHR-LSSKALQRPFKKQRVTDASI
P.trichocarpa_1  	602 DGWERKPP---------SVNSESKWNALNNMKFSFSEQK-LPSKNTQRPAKRQHLADGLN
P.trichocarpa_2  	614 GGWDRKAP---------SVNSESKENAVNNVKFSLSEQK-RPSKNNQRPVKRQHLADGLD
A.tricopoda 	 629 SSLQCLKERGN---SASTAKRESKEVSWTNTKYF---TQ-HLNKSAQRPAKKPRFGDSSN
O.sativa_1  	413 TTHNNLEAKNR-------M-----SNNWDSRKFFQSHHA-TANKVSQRPAKKQKISSYSD
O.sativa_2  	581 NTYNSSETTKR-------A-----GRSWDIGKFLQSRQAPL-SQYNQRPSKKKRIGGNSS
S.bicolor_1	  553 NVHSTLDPKNR-------M-----GSSWDHGKFLQSREAPSSSKVNQRPAKKQKMGSNLS
S.bicolor_2 	 514 NVCSSFEPTKR-------T-----SNNWDLRKHVQC-QAPL-SQFSHRPTKMQRTGGDAS
Z.mays_1 	 552 NVHSTLDPKNR-------IPNPVRGSSWDRGKFLQSCQA-SSNKVNQRPAKKQKMASNLS
Z.mays_2 	 536 NVHSTSDPKNR-------MPNPVQGSSWDHRKFLQSSQAPS-NKVNQRSAKKQKMGSNLS
P.patens_1 	 543 GGHDISKEKDS---FQSHSKWEKREDSWSKS-ITDSEHL---KNVSKRGLKRLRKGVL-S
P.patens_2	  588 GGHDLSKE-DS---TQSHSKWEKREDLWIKSTIAGNEHL---KNMSKRGLKRLRKGIL-S





A.thaliana   	   625 TAIDDEASSDSDK--DLTPYYSSAMALAGSAEEKKRRDSRSKRFEKIQGH-SRGNDLT-K
V.vinifera  	565 SAENGDASSDSDKEQSLTAYYSSAITLANSPEERKRRENRSKRFEKGHGH-RAETNHF-R
S.lycopersicum 	 581 VTDNGEASSDSDKERSQSAYKSAAGAAADTPEERKRRENRSKRFERGHGS-RIAANDN-R
G.max_1 	 619 ASENGDASSDSDKEQSLTAYYSAAMVFSDTPEERKRRENRSKRFDLGQGR-RTENNHS-R
G.max_2  	619 ASENGDASSDSDKEQSLTAYYSAAMAFSDTPEERKRRENRSKRFDLGQGY-RTENNHS-R
P.trichocarpa_1  	652 AA-NNDASSDSDKEQSLTAYYSSAISIANTPEEKKRRESRSKRFEKGQGH-RAEINYL-K
P.trichocarpa_2 	 664 AA-YNDASSDSDKEQGLTAYYSSAISIANTPEEKKRRESRSKRFEKGQGY-RTEVNYF-K
A.tricopoda 	 682 AAENGDNSSDSDKELGLTAYYSGAITLANSPEEKKKRESRYKRFETGHQR-RSESKQF-R
O.sativa_1 	 460 QMQNGNASSDSDKEQDLTKYYASATALANSPEEKKRREHRSKRFEKNQNS-SSKSRNS-A
O.sativa_2 	 628 LTENGNVSSDSDKEQDLTKYYANAITIANSPEEKKRREHRSKRFERSQGAASSKSRSS-V
S.bicolor_1	  601 QIQNGSASSDSEKEHDLTKYYASATALANSPEEKKRREHRSKRFEKSKDS-SLKSRNA-S
S.bicolor_2 	 560 LTENGNALSDADKEQDLMKYYTSSIAQANSPEEKKRREHRSKRFEQSQGT-PSKSRSS-I
Z.mays_1 	 604 QIQNGSASSDSEKEHDLTKHYASATALANSPEEKKRREHRSKRFEKSKDS-SLKSRNA-S
Z.mays_2  	588 QIQNGSASSDSEKEHDLTKYYASATALANSPEEKKRREHRSKRFEKSKDS-SFKSRNV-S
P.patens_1  	595 SKGGENLSSDSDEEHGHGVH-LGSLSTADTPEEKERRQSRFKRFDRGKDSGRG-KGSGRG
P.patens_2  	640 -QGGENGSSDSEEEHAHGVH-LGSLSTADTPEEKERRQNRFKRFDRGKDSGRGGKGSGRG






SAC3_superfamily


A.thaliana   	   681 PKNANVGNLHSRRATALRLSKVFDES-GSRAVEDIDWDALTVKGTCQEIEKRYLRLTSAP
V.vinifera  	623 PKNFGAGSLYTRRASALVLSKNFEEG-GSRAVEDIDWDALTVKGTCQEIEKRYLRLTSAP
S.lycopersicum 	 639 SRNGGAGNVYARRATALVLSRNIEEN-GNCAVEDIDWDALTVKGTCQEIEKRYLRLTSAP
G.max_1  	677 KKHAGGGSFYNRRASALVLSKSFDDG-ASKAVEDIDWDALTVKGTCQEIEKRYLRLTSAP
G.max_2	  677 KKHAGAGSFYNRRASALVLSKSFEDG-ASKAVEDIDWDALTVKGTCQEIEKRYLRLTSAP
P.trichocarpa_1 	 709 QKNAGAGNLYSRRASALMLNKSFDDS-GSKAVEDIDWDALTVKGTCQEIEKRYLRLTSAP
P.trichocarpa_2  	721 PKNAGAGNLYSRRMSASMLSKSFDDS-GSKAVEDIDWDALTVKGTCQEIEKRYLRLTSAP
A.tricopoda  	740 SRGAGAVNYVARRASALLLAKNHEDG-CSRAVEDIDWDSLTVKGTCQEIEKRYLRLTSAP
O.sativa_1 	 518 ASKDVMANIHARRAVSALLARSCEDG-TTLAVEDMDWDALTVKGTCQEIEKRYLRLTSAP
O.sativa_2 	 687 PDKDGTSNTYARRSMPMLLSRSNGDD-VSFAVEDLDWDALTVKGTCQEIEKRYLRLTSAP
S.bicolor_1 	 659 ANSDAMANLRLRRAISSLRTRTYEEG--TLAVEDMDWDALTIKGTCQEIEKQYLRLTGAP
S.bicolor_2	  618 PDKVATDNIYTSRAMSLLLNRSNGDS-AGLAVEDFDWDALTIKGTCQQIEKQYLRLTSAP
Z.mays_1  	662 ANNDGMASFRARRAISSLRTRTYEEG--TLAVEDMDWDALTVKGTCQEIEKRYLRLTEAP
Z.mays_2  	646 ANKDAMANLRARRAILSFRTRTYEEG--TLAVEDMDWDALTVKGTCQEIEKRYLRLTEAP
P.patens_1  	653 GKGHAAESASARRATALHLALRSGDGQNGRAVEDIDWDSLTIRGTCQEVEKRYLRLTSAP
P.patens_2  	698 ERGPAAGSASARRATALQLALNSGDGQNGRAVEDIDWDSLTIRGTCQEVEKRYLRLTSAP


[bookmark: _Hlk498353788]atsac3a-6/gfw5-4(ss mutant: Stop after 9 aa from 744)
↓

A.thaliana    	  740 DPATVRPEDVLEKALIMVQDSQKNYLFKCDQLKSIRQDLTVQRIHNHLTAKVYETHARLA
V.vinifera  	682 DPSTVRPEEVLEKALLMVQNSHKNYLYKCDQLKSIRQDLTVQRIHNELTVKVYETHARLA
S.lycopersicum  	698 DPATVRPEEVLEKALKMVQSSPKNYLYKCDQLKSIRQDLTVQRIRNELTVKVYETHGRLA
G.max_1 	 736 DPATVRPEEVLEKALLMIQNSQKNYLYKCDQLKSIRQDLTVQRIRNQLTVKVYETHARLA
G.max_2  	736 DPATVRPEEVLEKALLMIQNSQKNYLYKCDQLKSIRQDLTVQRIRNQLTVKVYETHARLA
P.trichocarpa_1 	 768 DPSTVRPEEVLEKALLMVQNSQKNYLYKCDQLKSIRQDLTVQRIQNQLTVKVYETHARLS
P.trichocarpa_2 	 780 DPSTVRPEEVLEKALLMVQNSQKNYLYKCDQLKSIRQDLTVQRIQNQLTVKVYETHARLA
A.tricopoda  	799 DPATVRPEEVLEKALLMVQSSQKNYLYKCDQLKSIRQDLTVQRIHNELTVKVYETHARLA
O.sativa_1  	577 DPATVRPEHVLEKALSMVETSQKNYLYKCDQLKSIRQDLTVQRIQNELTVKVYETHARLA
O.sativa_2  	746 DPATVRPEDVLEKALHMVETSQKNYLYKCDQLKSIRQDLTVQRIQNELTVMVYETHARLA
S.bicolor_1  	717 EPAKIRPEDVLEKALAMVETSQKNYLYKCDQLKSIRQDLTVQRIQNELTVKVYETHARLA
S.bicolor_2 	 677 DPTTVRPEDVLEKALCMVETSEKNYLYKCDQLKSIRQDFTVQRIQNELSVKVYETHARLA
Z.mays_1  	720 DPAKVRPEDVLEKALAMVETSEKNYLYKCDQLKSIRQDLTVQRIQNELTVKVYETHARLA
Z.mays_2  	704 DPAKIRPEDVLEKALAMVETSQKNYLYKCDQLKSIRQDLTVQRIQNELTIKVYETHARLA
P.patens_1  	713 DPNTVRPENVLKRALEMVKSTTKSYLFKCDQLKSIRQDLTVQRIRDEFTVQVYETHARMA
P.patens_2  	758 DPNTVRPEDVLKRALEMVKSTTKSYLFRCEQFKSIRQDLTVQRIRNEFTVQVYETHARMA



[bookmark: _Hlk498354064]atsac3a-7/gfw5-5(ss mutant: Stop after 5 aa from 810)
↓

A.thaliana     	 800 LEAGDLPEYNQCLSQLKTLYAEGVEGCSLEFAAYSLLYITLHSNNNRELLSSMSRLSEED
V.vinifera  	742 IEVGDLPEYNQCQSQLKTLYAEGIEGCDMEFAAYNLLCAILHSSNNRDLLSSMSRLSDEA
S.lycopersicum  	758 IEVGDLSEFNQCQSQLKTLYAEGIKGCDMEFVAYNLLCVLLHSSNNRDLLLALSRLPAEA
G.max_1 	 796 LEFGDLFEYNQCQSQLQTLYAEGIEGSDMEFAAYNLLCVIMHSNNNRDLVSSMARLSHEA
G.max_2 	 796 LEFGDLFEYNQCQSQLQTLYAEGIEGSDMEFAAYNLLCVIMHSNNNRDLVSSMARLSHEA
P.trichocarpa_1  	828 LEAGDLPEYNQCQSQLKTLYAEGIEGCHMEFAAYNLLCVILHSNNHRDLVSSMSRLTEGA
P.trichocarpa_2  	840 LEAGDLPEYNQCQSQLKTLYAEGIEGRHMEFAAYNLLCVILHSNNNRDLVSSMSRLTEGT
A.tricopoda  	859 LEAGDLPEYNQCQSQLKSLYAEGIKGCHMEFSAYNLLCVILHSSNNRDLLSSMARLSAEA
O.sativa_1  	637 MQAGDLPEYNQCQSQLKRLYAEGIKGCYFEFSAYNLLCVMLHSNNKRDLLSSLARLSKQA
O.sativa_2  	806 LQSGDLPEFNQCQSQLKRLYAEGIKGCHFEFSAYNLLCVMLHSNNKRDLLSSMASLPKEA
S.bicolor_1 	 777 MQAGDLPEFNQCQSQLKRLYAQGIKGCYFEFSAYNLLCVMLHSNNKRDLLSSMASLSKEA
S.bicolor_2 	 737 IESGDLAEYNQCQSQLKRLYGEGVKGCNLEFSAYNLLY-LVHSNNKRDLLSSMASLPKEA
Z.mays_1 	 780 MQAGDLPEFNQCQSQLKRLYAQGIKGCYFEFSAYNLLCVMLHSNNKRDLLSSMASLSKEA
Z.mays_2  	764 MQAGDLHEFNQCQSQLKRLYAQGIKGCYFEFSAYNLLCVMLHSNNKRDLLSSMASLSKEA
P.patens_1 	 773 LEAGDLPEYNQCQTQLKFLYGEGIKGCSNEFAAYSLLYILFNRGNSRDLLSAMAKLTDEG
P.patens_2  	818 LEAGDLPEYNQCQTQLKSLYGDGIKGCSNEFAAYSLLYILFNRGNSRDLLSAMAKLTEEG








A.thaliana     	 860 KKDEAVRHALSVRAAVTSGNYVMFFRLYKTAPNMNSCLMDLYVEKMRYKAVNFMSRSCRP
V.vinifera	  802 RKDEVVKHALAVRAAVTSGNYVLFFRLYKTAPNLNTCLMDLCVEKMRYEAVRCMSRSYRP
S.lycopersicum  	818 RQNDAVKHALSVRAAVSTGNYVAYFRLYKTAPNLNTCLMDLYADKMRYAAVRCMSRSNRP
G.max_1 	 856 KKDEAVKHALAVRAAVTSGNYIAFFRLYKAAPNLNTCLMDLYVEKMRYKAVNCMCRSYRP
G.max_2  	856 KKDEAVKHALAVRAAVTSGNYIAFFRLYKTAPNLNTCLMDLYAEKMRYKAANCMCRSYRP
P.trichocarpa_1 	 888 KKDKAVKHALAVRAAVTSGNYVMFFRLYKEAPNLNTCLMDLYVEKMRYKAVSCMSRSYRP
P.trichocarpa_2 	 900 KKDKAVKHALAVRAAVTSGNYVMFFRLYKEAPNLNTCLMDLYVEKMRYKAVSCMSWSYRP
A.tricopoda 	 919 KKDEAVKHALAVRAAVTSGNYILFFRLYKTGPNLNTCLMDLYVEKMRFEAVRCMARSYRP
O.sativa_1 	 697 KQDEAVKHALAVHSAVSSGNYVLFFKLYKQAPNLNSCLMDLYVERMRFEAVKCMSKSYRP
O.sativa_2  	866 KQDRTVKHALAVHSAVSSGNYVLFFKLYKTAPDLNSCLMGKYDLPLSVI-----------
S.bicolor_1  	837 RQDAAVKHALAVHSSVLSGNYVLFFKLYKKAPNLNSCLMDLYVERMRFEAMKCMSRSYRP
S.bicolor_2  	796 KKDTAVKHALQVRYAFLSANYVLFFKLYKMAPNLNSCLMDLYVEQMRFAAIKCMSKSYRP
Z.mays_1  	840 KQDAAVKHSLAVHASVLSCNYVQFFKLYKKAPNLNSCLMDLYVERMRFEAMKCMSRSYRP
Z.mays_2  	824 KQDAAVKHALAVHASVLSGNYVLFFKLYKKAPNLNSCLMDLYVERMRFEAMKCMSRSYRP
P.patens_1  	833 RRDEVVKHALEVRHAVAVGNYTTFFRLYRTAPVLSPCLMDSHTEKMRFEAVKCMSRSYRP
P.patens_2  	878 RKDEVVKHALEVRHAVAIGNYTTFFRLYRTAPVLSPCLMDSHAEKMRFEAVKFMTRSYRP





A.thaliana     	 920 TIPVSYIVQVLGFTGAA--SEGTDEKETDGMEDCLEWLKTHGANIITDS-NGDMLLDTKA
V.vinifera  	862 TVPVSYIAQVLGFTSASPASEGSDLKEVDKSEECVEWLKAHGACLITDN-TGEMQLDAKA
S.lycopersicum  	878 TVPVTYIAQVLGFTSEES-------EDTDGVEDCVEWLKAHGACLTSDN-PGEMQFDAKA
G.max_1  	916 TLPVSYISQVLGFSTGVATNGVSDERETDALEECSEWLKAHGASIITDN-NGDMLLDTKV
G.max_2  	916 TLPVSYISRVLGFSTGMATNGASDEGETDALEECSEWLKAHGASIITDN-NGDMLLDTKV
P.trichocarpa_1  	948 TIPISYIAQVLGFSRTSDGNDEKD-SDGSGLVECVEWMNTHGACLTTDN-SGEIQLDTKA
P.trichocarpa_2  	960 TIPVSYIAQVLGFSSASDGNDEKD-SDGSGLEECVEWMKAHGACLTTDN-NGEMQLDTKA
A.tricopoda  	979 TLPVAFIAQVLGFMSGSD------DKDVEGVEECEEWLRAHGASLTSDN-NGELQLDAKA
O.sativa_1  	757 TIPVGYVAQILGFSRIDS--E--------ASEECEMWLKAHGAILSIDN-SRDLQLDTKA
O.sativa_2     	 ------------------------------------------------------------
S.bicolor_1  	897 TVPVGYIAQILGFLRTDT--EGCATNEDDGLEECEKWLKAHGTVLSEDN-SGELQIDMKA
S.bicolor_2  	856 TVPVRYAARVLGFVGVDK--V------CEALEECEEWLKAHGAILSVDN-NGELQIDTKV
Z.mays_1  	900 TVPVGYVAQILGFLRTD---TGCATNGDDGLEGCEKWLKAHGTVLSEDS-SGELQIDTKA
Z.mays_2  	884 T--------ILGFMRTD---TGCATNGDDGLEECEKWLKAHGIVLSEGN-SGELQIDMKA
P.patens_1 	 893 TIPVSSVARSLGFTTESS-----SEGESEGLEECEEWLRAHGAHLQFDSTSNELVMEAKL
P.patens_2  	938 TIPVASVARVLGFIIEPN-----SEGENEELEECEEWLRAHGAYLQFDSTISELVMEAKL





[bookmark: _Hlk503173659][bookmark: _Hlk503174760][bookmark: _Hlk503174830][bookmark: _Hlk503174912][bookmark: _Hlk503174947][bookmark: _Hlk503175016][bookmark: _Hlk503175087][bookmark: _Hlk503175151]A.thaliana		977 TSTSLFMPEPEDAVAHGDRNLDVNDFFTRT-----------------
V.vinifera  		921 SSSSLYRPEPEDAVAHGDTSLAVNDFLTRASS---------------
S.lycopersicum  		930 SVSTLYMPEPEDAVSHGDASLAVNDFLTRNLA---------------
G.max_1  		975 SSSNLFVPEPEDAVAHGDANLAVDDFLARAPL---------------
G.max_2  		975 SSSNLFVPEPEDAVAHGDANLAVDDFLARAPL---------------
P.trichocarpa_1		1006 SSSSLYMPEPEDAVAHGDANLAVNDFLTRTSL---------------
P.trichocarpa_2		1018 SSSSLYMPEPEDAVAHGDANLAVNDFLTRTSL---------------
A.tricopoda		1032 TASSLYMPDPDDAVAHGDSSLAVNDFLTKS-----------------
O.sativa_1 	 	806 STTTLYMPEPENAVAHGDASLAVNDFLART-----------------
O.sativa_2 	 	     -----------------------------------------------
S.bicolor_1		954 SSSTLYMPEPEDAVAHGDASLAVDDFLARTDGHAKRCSSNGPAVDTP
S.bicolor_2 		907 SSTSLYLPEPENAVSHGDASLAVDDFLTRAS----------------
Z.mays_1 		956 SSSTLYMPEPENAVAHGDASLAVDDFFARTDGQLKRGSSDGPTVDTP
Z.mays_2 		932 SSSTLYMPEPENAVAHGDASLAVDDFLARTDGHLKRCSSDEPTVDTP
P.patens_1  		948 SQTSLFMPEPEDVVPHGDANLALNDFFSRS-----------------
P.patens_2  		993 SQTSLFMPEPEDAVPHGDANLALNDFFSRS-----------------


Figure S4: Amino acid sequence alignments of Sac3a proteins in plant species.
Sac3a_superfamily domain is indicated in blue line. Homologous protein search was done by Phytozome (https://phytozome.jgi.doe.gov/pz/portal.html#!search?show=BLAST) using A.thaliana Sac3a protein as a query.
The sequences were aligned by Clustal Omega (http://www.ebi.ac.uk/Tools/msa/clustalo/). 
The alignment result was visualized by BOXSHADE (http://www.ch.embnet.org/software/BOX_form.html). Protein ID numbers for the sequences shown; A.thaliana; NP_181466; V.vinifera; GSVIVT01032627001; S.lycopersicum; Solyc05g054910.2.1; G.max_1; Glyma.20G242100.1; G.max_2; Glyma.10G292300.2; P.trichocarpa_1; Potri.008G047700.1; P.trichocarpa_2; Potri.010G213700.1; A.tricopoda; evm_27.model.AmTr_v1.0_scaffold00007.146; O.sativa_1; LOC_Os05g38730.2; O.sativa_2; LOC_Os01g61930.1; S.bicolor_1; Sobic.009G165700.1; S.bicolor_2; Sobic.003G348000.3; Z.mays_1; Zm00008a031497_T01; Z.mays_2; Zm00008a025956_T01; P.patens_1; Pp3c1_11990V3.1; P.patens_2; Pp3c2_24860V3.8
