Supplementary 1,2, 3 and 8

>XP_020173182.1 Aegilops_tauschii tauschii
MASNQONQASYHAGETKARTEEKTGOMMGATKDKAGQTTEATKQKAGETAEATKQKTGQATEATKQKAGETADATKQKAAEAKDKTAQTAQAAKEKT
YETAQSAKERAAQGKDQTASTLGEKTEAAKQKAAETTEAARQKAAEATEAAKQKASETAQY TKESAVAGKDKTGSVLQQAGETVVNAVVGAKDAVA
NTLGMGGDNATKDTTTGATTKDTTTTTRNH

>Q03968.1 Triticum aestivum
MASNQONQASYHAGETKARNEEKTGQVMGATKDKAGQTTEATKQKAGETTEATKQKAAETTEAAKQKASETAEATKQKAAEAKDKTAQTAQAAKEKT
YETAQSAKERAAQGKDQTASTLGEKTEAAKQKAAETTEAARQKAAEATEAAKQKASETAQYTKESAVTGKDKTGSVLQQAGETVVNAVVGAKDAVA
NTLGMGGDNTITTKDNTTGATTKDTTTTTRNH

>ALD18913.1LEA3 Triticum turgidum durum
MASNQONQASYHAGETKARTEEKTGQVMGATKDKAGQTTEATKQKAGETTEATKQKAAETTEAAKQKVSETAEATKQKAAEAKDKTAQTAQAAKEKT
YETAQSAKERAAQGKDQTASTLGEKTEAAKQKAAETTEAARQKAAEATEAAKQKASETAQY TKESAVAGKDKTGSVLQQAGETVVNAVVGAKDAVA
NTLGMGGDNTNTTKDNTTGATTKDTTTTTRNH

>AAN74637.1 Triticum aestivum
MASNQONQASYHAGETKARNEEKTGQVMGATKDKAGQTTEATKQKAGETTEATKQKAAETTEAAKQKASETAEATKQKAAEAKDKTAQTAQAAKEKT
YETAQSAKERAAQGKDQTASTLGEKTEAAKQKAAETTEAARQKAAEATEAAKQKASETAQYTKESAVAGKDKTGSVLQQAGETVVNAVVGAKDAVA
NTLGMGGDNTNTTKDNTTGATTKDTTTTTRNH

>ACH89913.1 Hordeum vulgare vulgare
MASNONQGSYHAGETKARTEEKTGOMMGATKQKAGQTTEATKQKAGETAEATKQKTGETAEAAKQKATEAKDKTAQTAQAAKDKTYETAQAAKERA
AQGKDQTGSALGEKTEAAKQKAAETTEAAKQKAAEATEAAKQKASDTAQY TKESAVAGKDKTGSVLOQAGETVVNAVVGAKDAVANTLGMGGDNTS
ATKDATTGATVKDTTTTRNH

>AEJ88291.1 Agropyron cristatum
MASNQNQASYDAGETKARTEGKTGOMMGATKDKAGQTTEATKQKTGETAEVTKQKAAEAKDKTAQTAQAAKDKTYETAQAAKERAAQGKDQTGSTL
GEKTEAAKQKAAETTEAAKQKTAEATEAAKQKASETAQYTKESGVAGKDKTGSVLOQQAGETVANAVVGAKDAVVNT LGMGGDNATKDTTTGATTTK
DTTTGATTKDTTTTRNH

>ALD18912.1 Triticum turgidum durum
MASNQONQASYHAGETKARTEEKTGQVMGATKDKAGQTTEATKQKAGQTTEATKQKAGETAEATKQKAGQATEATKQKAGETAEATKQKAAEAKDKT
AQTAQAAKERAAETKDQTGSYLGEKTEMAKQKAAETTEAAKQKASETAQY TKESAVAGKDKTGSVLOQQAGETVVNAVVGAKDAVANT LGMGGDNAT
KDTTTGATTKDTTTTTTRNH

>AKC92683.1 Hordeum vulgare
MASNQNQGSYHAGETKARTEEKTGOMMGATKDKAGQTTEATKQKAGETAEATKHKTGETAEAAKQKAAEAKDKTAQTAQAAKDKTYETAQAAKERA
AQGKDQTGSALGEKTEAAKQKAAETTEAAKQKAAEATEAAKQKASDTAQY TKESAVAGKDKTGSVLOQAGETVVNAVVGAKDAVANTLGMGGDNTS
ATKDTTTGATVKDTTTTTRNH

>ACH89911.1 Hordeum vulgare vulgare
MASNQNQGSYHAGETKARTEEKTGOMMGATKDKAGQTTEATKQKAGETAEATKOQKTGETAEAAKQKAAEAKDKTAQTAQAAKDKTYETAQAAKERA
AQGKDQTGSALGEKTEAAKQKAAETTEAAKQKAAEATEAAKQKASDTAQY TKESAVAGKDKTGSVLOQAGETVVNAVVGAKDAVANT LGMGGDNTS
ATKDTTTGATVKDTTTTTTRNH

>AAN74639.1 Triticum aestivum
MASNQNQASYHAGETKARTEEKTGQVMGATKDKAGQTTEATKQKAGQTTEATKQKAGETAEATKQKAGOATEATKQKAGETAEATKQKAAEAKDKT
AQTAQAAKERAAETKDQTGSYLGEKTEMAKQKAAETTEAAKQKASETAQY TKESVAGKDKTGSVLQOAGETVVNAVDGAKDAVANTLGNGPDNATK
DTSTGATTKDTTTTTTRNH

>P14928.1 Hordeum vulgare vulgare
MASNQNQGSYHAGETKARTEEKTGOMMGATKQKAGQTTEATKQKAGETAEATKQKTGETAEAAKQKAAEAKDKTAQTAQAAKDKTYETAQAAKERA
AQGKDQTGSALGEKTEAAKQKAAETTEAAKQKAAEATEAAKQKASDTAQY TKESAVAGKDKTGSVLOQAGETVVNAVVGAKDAVANTLGMGGDNTS
ATKDATTGATVKDTTTTTRNH

>ACH89910.1 Hordeum vulgare vulgare
MASNQNQGSYHAGETKARTEEKTGOMMGATKDKAGQTTEATKQKAGETAEAAKQKAAEAKDKTAQTAQAAKDKTYETAQAAKERAAQGKDQTGSTL
GEKTEAAKQKAAETTEAAKQKAAEATEAAKQKASDTAQYTKESAVAGKDKTGSVLOQQAGETVVDAVVGAKDAVANT LGMGGDNTSATKDTTTGATV
KDTTTTTRNH

>ANB44749.1 Triticum aestivum
MASNQNQASYAAGETKARTEEKTGOMVGATKDKAGOATEATKQKAGETAGATKQKAGETAGATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSEL
GEKTEAAKQKAAETAEAAKQKASEAAQYAQERSSDAAQYTKESAVAGKDKTGSVLOQAGETVVGAVVGAKDAVANT LGMGGDNATKDTTTRNH
>APJ36638.1 Triticum aestivum
MASNQONQASYAAGETKARTEEKTGQVVGATKDKAGQATEATKQKAGETAGATKQKAGETAGATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSFEFL
GEKTEAAKQKAAETAEAAKQKASEAAQYAQERSSDAAQYTKESAVAGKDKTGSVLQQAGETVVGAVVGAKDAVANTLGMGGDNATKDTTTRNH
>AIZ11400.1 Eremopyrum triticeum
MASNQONQASYNAGETKARTEEKTGOMMGATKDKAGQTTEATKQKTGETAEATKQKAGQATEATKQKAGEAKDKTAQTAQAAKDRAAQTKDQTGSAL
GEKTEAAKQKAAETAEAAKQKASETAQYAQERSSDAAQYTKESAVAGKDKTGSVLOQQAGETVVNAVVGAKDAVANT LGMGGENATKDTTTGATTKD
TATTRNH

>BAF79928.1 Triticum_ aestivum
MASNQHQASYAAGETKARTEEKTGOMVGATKDKAGQATEATKQKAGETAGATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSFLGEKTEAAKQKA
AETAEAAKQKASEAAQYAQERSSDAAQYTKESAVAGKDMTGSVLQQOAGETVVGAVVGAKDAVANTLGMGGDNATKDTTTRNH

>AQM73730.1 Festuca_arundinacea
MASHQDQASYTAGETKGRTEEKTGOMMGATKDKAGHATEATKQKTGETTEAAKQKTGQTTEAAKQKAAEAKDKTAKTAQAAKEKTAQTAQAAKEKT
VESKDQTGSYLGEKTEAAKQKAADATEAAKQKAAEATEAAKQKASETAQYTKESAVTGKDKTGSVLOQAGETVVNAVVGAKDAVANTLGMGGDNT I
TTKDNTTGATTKDTTTTTRNH



>AAD33850.1 Triticum aestivum
MASNONQASYAAGETKARTEEKTGQMVGATKDKAGQATEATKQKAVETAGATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSFLGEKTEAAKQKA
AETAEAAKQKASEAAQYAQERSSDAAQYTKESAVAGKDKTGSVLQQAGETVVGAVVGAKDAVANTLGMGGDNATTKDTTTRNH

>AEY78063.1 Deschampsia antarctica
MASNQONQASYTAGETKGRAEEKTGOMMGATKDKAGHATEATKQKTGQTTEAAKQKSDETTEVAKQKAGEAKDKTAQTAQAAKDKTAE TAQAAKDKT
VOSKDQTGSFLGEKTEAAKQKASETAQYTQESAVAAKDKTGGVLQQAGETVKNVVVGAKDAVASTLGMGGDNTTETGKNHTTGTTGNVTRDH

>XP 003567984.1 Brachypodium distachyon
MASNTNQASYQAGETKARAEEKSGOMMGATKDKAGQATEATKQKAGEAKDRTAETAQAAKDKTAQTAQAAKDRAVEGKDNTGSFLGEKTEAAKQKA
SETAEAARQKAAETAQYTQERASDATQYTKESAVAGKDKTGSVLQQAGEQVVNAVVGAKDAVANTLGMGGDTAKDSAKDATNSAKDT TNSAKEKIT
GDH

>BAJ99283.1 Hordeum vulgare vulgare
MASNQKQASYAAGETKARTEEKTGQMVGATKDKAGQATEATKQKAGETADATKQKAGRATEATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSFL
GEKTEAAKHKAAEATEAAKQKASETAQYAQERSSDAAQYTKESAVAGKDKTGSALQQAGETVVNAVVGAKDAVANTLGMGGDNTNTSKDTTTGKIT
GDH

>AHZ35571.1 Triticum aestivum
MASNONQASYMAGETKARTEEKTGQMMDKAGQATEATKQKAGETAEATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSFLGEKTEAAKQKASETA
QYAQDRSSDAAQYTKESAVAGKDKTGSVLQQAGETVVSAVVGAKDAVANTLGMGGDNTTKDTTTRNH

>AQM73731.1 Festuca_arundinacea
MASHQDQASYTAGETKGRTEEKTGQMMGATKDKAGHATEATKQKTGETTEAAKQKTGQTTEAAKQKAAEAKDKTAKTAQAAKEKTAQTAQAAKEKT
VESKDQTGSYLGEKTEAAKQKAADATEAAKQKAAEATEAAKQKASETAQY TKESAVAGKDKTGSVLQQAGETVVNAVVGAKDAVANTLGMGGDNTN
TTKDNTTGATTKDTTTTTRNH

>XP 014754957.1 Brachypodium distachyon
MASNTNQASYQAGETKARAEEKSGOMMGATKDKAGOQATEATKQKAGEAKDRTAETAQAAKDKTAQTAQAAKDRAVEGKDNTGSFLGEKTEAAKQKA
SETAEAARQKAAETAQYTQERASDATQYTKESAVAGKDKTGSVLQOAGEQVGNAAMGAKDAVVNTLGMGGDNAKTGTKDAAAK

>XP 020200916.1 Aegilops tauschii tauschii
MASNQONQASYAAGETKARTEEKTGOMMDKAGQATEATKQKAGETAEATKQKAGEAKDKTAQTAQAAKDRAVESKDQTGSFLGEKTEAAKQKAAETA
EAAKQKTSETAQYAQERSSDAAQYTKESATIAGKDKTGSVLOQAGETVVNAVVGAKDAVANTLGMGGDNTNTAKDTTTEKI TRDH
>AQM73729.1 Festuca arundinacea
MASHQDOQASYTAGETKGRTEEKTGOMMGATKDKAGHATEAAKQKTGETTEAAKQKAAEATEAAKQKAAEAKDKTAQTAQAAKEKTAQTAQAAKEKT
VESKDQTGSFLGEKTEAAKQKAAEATEAAKQKASDTAQYTKESAVAGKDKTGSVLQQAGETVVNAVVGAKDAVANTLGMGGDNTSATKDTTTGATV
KDTTTTTRNH

>BAC80266.1 Triticum aestivum
MASNQNQASYAAGETKARTEEKTGOMMDKAGQATEATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSFLGEKTEAAKQKTAEATDAAKQKASETA
QYAQERSSDAAQYTKESAVAGKDKTGSVLQQAGETVVSAVVGAKDAVANTLGMGGDNTNTAKDSTTEKITRDH

>BAF79927.1 Triticum aestivum
MASNQNQASYAAGETKARTEEKTGOMMDKAGQATEATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSFLGEKTEAAKQKTAEATDAAKQKASETA
QYAQERSSDAAQYTKESAVAGKDKTGSVLOQAGETVVSAVVGAKDAVANTLGMGGDNTNTALDSTTEKITRDH

>XP_020173192.1 Aegilops_tauschii_ tauschii
MASNQNQASYMAGETKARTEEKTGOMMDKAGQATEATKQKAGETAEATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSFLGEKTEAAKQKAAEAT
EAAKQKASETAQYAQERSSDAAQYTKESAVAGKDKTSGVLOQASETVVNAVVGAKDAVANTLGMGGDNTNTAKDTTTEKITRDH
>BAD22767.1 Bromus_ inermis
MASNQONQASYKAGETKARTEEKTGOMMGATKDKAGQTTEATKQKAGETAEVTKQKAAEAKDKTAQTAQAAKEKTYETTQAAKERAALSKDQTGSVL
GEKTEAAKQKAAETTEAAKQKASETAQYAQERSSDAAQYTKESAVAGKDKNRRRPAAGRRDGEKRGRGCQGRRG

>AAN74638.1 Triticum aestivum
MASNQNQASYMAGETKARTEEKTGOMMDKAGQATEATKQKAGETAEATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSFLGEKTEAAKQKAAEAT
EAAKQKTSETAQYAQERSSDAAQYTKESAVAGKDKTSGVLQQASETVVNAVVGAKDAVANT LGMGGDNTNTAKDTTTEKDHQGSLANLLPLLVWSF
AGLLHNCRFPSCVISAHLV

>XP 020173203.1 Aegilops_tauschii tauschii
MASNQNQASYMAGETKARTEEKTGOMMDKAGQATEATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSFLGEKTEAAKQKASETAQYAQDRSSDAA
QYTKESAVAGKDKTGSVLQQAGETVVSAVVGAKDAVANTLGMGGDNTTKDTTTRNH

>XP _014754956.1 Brachypodium distachyon
MASNQDKASYRAGEAKARTEEKSGQVTGAAKDKAYEAKDRASGAAGHAAGRGQDATEAAKQKAEEAKYKTSETAQAAKEKTGQTAQAAKEKTSQTA
QAAKEKTAQTAEATKEKTAQTAQAAKERAMESKDQTGSFLGEKTEAAKQKASETAQYAQERASEAAQYAKETAVAGKDKTGSVLQOATEQVKGAVV
GAKDAVVNTLGMGGDNASSTNTKDTTGSGATEKITRDH

>AHZ35570.1 Triticum aestivum
MASNQNQASYAAGETKARTEEKTGOMMDKAGQATEATKQKAGETAEATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSFLGEKTEAAKQKAAEAT
EAAKQKTSETAQYAQERSSDAAQYTKESAVAGKDKTSGVLOQASETEVNAVVGAKDAVANTLGMGGDNTNTAKDTTTEKITRDH
>ADC55280.1 Ampeloca lamuscalcareus
MSSNQDQASYRAGETKARTEEKAGHAMGVTKDKAYEAKDRASDAAGTAAGEGHDAKEATKGKAYEAKDKASETAQAAKDRACEGKDQTGSFLGQKT
EAAKQKASETTEATKQKASETAEAAKQKTSDAAQYTKDSAVAGKDKTGSVLQQAGEQVKSAAVGAKDAVMNT LGMGGDEGNADSTTKDTSTTETTT
GGR

>XP_020200902.1 Aegilops_tauschii tauschii
MASNQDQASFRAGEAKGHTQEKAGQVMGAAKDKAYEAKDRAAGLAGHASGQGQGATEATKHKAGEATDRASQTAQAAKDRAAGTAQAAKDKTNETA
QAAKDKAAGTTQAAGTTQAAKDRTVEGKDQTGSFLGEKTEMAKQKAAETAQYTQDRTYDAAQYAKESAVAGKDKTGSVLOQAGETVVNAVVGAKDA
VANTLGMGGDNNTNTTKDTTTKKITRDH

>XP_006654728.1 Oryza_brachyantha
MASHQDQASYRAGETKAHTEEKAGQAMGASKDKACEAKDRASDAAGHAAGKGRDTKEATKEKACEAKDKASETAQAAKDKTSGTAQAAKDRAAESK
DOTGSFLGEKTEQAKQKAAETADAAKQKTAETAQYTKDSAVAGKDKTGSVLQQASEQVKSTVVGAKDAVMNT LGMTGDKAGDDGGSKDTSAATATA
TGTTARDH

>XP 014754955.1 Brachypodium distachyon



MASNQONQASFQAGEIKARAEEKSGOMMDATKDKAGOATEAAKQKAGEAKDWTAQTAQAAMDRAVEGKDOQAGSFLGEKTEAAKQKAGEAQDWTAETA
QAAMDRAVEGKDQTGSFLGEQTEAAKQKAGEAAQYTQDRASDAAQFTTDSAVAGKDNTGSVLOQAGEQVVNAVVGAKDAVVNTLGMGGDNTGTKDT
TGSATEKTTGDH

>XP 014754954.1 Brachypodium distachyon
MEQIRDGKRVLGAMYELTHATFYKSLLRSCRCNLLISTETHSIDSAISKSDLLHPSNLDLMASNQNQASFQAGE IKARAEEKSGOMMDATKDKAGQ
ATEAAKQKAGEAKDWTAQTAQAAMDRAVEGKDQAGSFLGEKTEAAKQKAGEAQDWTAETAQAAMDRAVEGKDQTGSFLGEQTEAAKQKAGEAAQYT
QDRASDAAQFTTDSAVAGKDNTGSVLQQAGEQVVNAVVGAKDAVVNTLGMGGDNTGTKDTTGSATEKTTGDH
>XP_021303222.1_ Sorghum bicolor
MASHQDKASYQAGETKARTEEKTGQAMGATKDTAQHAKETTKQKASDSDTGSYLGQKTEEAKHKAGQTTESTKQKAGQTTEAAKQKAAETTEATKQ
KAGETTEATKQKTAETTEATKQKAAEAMEATKQKAAEAGQYAKETVVSGKDKSAGVIQOATEQVKSAAAGAKDAVMNTLGMGGDNNSKQSDTNTDS
SKDSSTITRDH

>AF085387.1 Sorghum bicolor
MASHQDKASYQAGETKARTEEKSGOAMGATKDTAQHAKETTKQKASDSDTGSYLGQKTEEAKHKAGQTTESTKQKAGQTTEAAKQKAAETTEATKQ
KAGETTEATKQKTAETTEATKQKAAEAMEATKQKAAEAGQYAKETVVSGKDKSAGVIQOATEQVKSAAAGAKDAVMNTLGMGGDNNSKQSDTNTDS
SKDSSTITRDH

>EMS54158.1 Triticum urartu
MELRQGTDASHRVSFLRGGHGRAPARDVSPALSRRCRLYKRYRAGEAKGHTQEKAGQVMGAAKDMAYEAKDRAAGMAGHASRQGQGSTEATKHKAG
EATDKASQTAQAAKDKAASTAQAAKDRTVESKDQTGSFLGEKTEMAKQKAAETAEAARQKAAGAAQYTPDRAYAAAPYAKESAVAGKDKTGSVLOQ
ACETVVNAVVGAKDAVANTLDMGGDNNTNATKDTTTEKITRDH

>ACV91271.1 Sorghum bicolor
MASHQDKASYQAGEAKARTEEKSGQAMGATKDTAQHAKETTKQKASDSDTGSYLGQKTEEAKHKAGQTTESTKQKAGQTTEAAKQKAAETTEATKQ
KAGETTEATKQKTAETTEATKQKAAEAMEATKQKAAEAGQYAKETVVSGKDKSAGVIQQATEQVKSAAAGAKDAVMNTLGMGGDNNSKQSDTNTDS
SKDSSTITRDH

>EMS46889.1 Triticum urartu
MASNQNQASYAAGETKARTEEKTGOMVGITKDKAGODTETTKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSYLGEKTEAAKQKASETAQYAQERS
SDAAQYTKDSAVAGKDKTGSVLQQOAGETVVSAVVGAKDAVANTLGMGGDNTTKDTTTTRNH

>KXG22444.1 Sorghum bicolor
MASHQDKASYQAGETKARTETGQAMGATKDTAQHAKETTKQKASDSDTGSYLGOKTEEAKHKAGQTTESTKQKAGQTTEAAKQKAAETTEATKQKA
GETTEATKQKTAETTEATKQKAAEAMEATKQKAAEAGQYAKETVVSGKDKSAGVIQQATEQVKSAAAGAKDAVMNTLGMGGDNNSKQSDTNTDSSK
DSSTITRDH

>EMS46890.1 Triticum urartu
MASNQNQASYHAGETKARTETARGAREKTYETAQSAKERAAQGKDQTASTLGEKTEAARQKAAETTEAARQKAAEATEAAKQKASETAQYTKEPAV
AGKDKTGSVLQQAGETVVNAVVGAKDAVANTLGMGGDNTNTTKDNTTGATTKDTTTTTRNH

>XP 004961353.1 Setari aitalica
MASHQDKASYQAGETKARTEEKTGQAMGATKDTAQHAKDRASGAAGHAAGKGHDAKEATKQKASDTGSYLGOQKTDEAKHKAGETTEATKHKAGETT
EATKQKAGETTEAAKQKAGETTEAAKQKTAEALEATKQKAGEAGQYAKDSAVAGKDKTGSVIQQATDQVKTAAAGAKDAVMNTLGMGEGNKQGGDT
GNTNKDSSTITRDH

>AAD02421.1 Oryza_sativa
MASHQDQASYRAGETKAHTEEKAGQVMGASKDKASEAKDRASEAAGHAAGKGQDTKEATKDKAQAAKDRASETAQAAKDKTSSTSQAARDKAAESK
DOTGGFLGEKTEQAKQKAAETAGAAKQKTPETAQYTKDSATIAGKDKTGSVLOQASEQVKSTVVGAKDAVMSTLGMTEDEAGTDDGANKDTSATAAA
TETTARDH

>XP _015637572.1 Oryza sativa Japonica
MASHQDQASYRAGETKAHTEEKAGQVMGASKDKASEAKDRASEAAGHAAGKGQDTKEATKEKAQAAKERASETAQAAKDKTSSTSQAARDKAAESK
DOTGGFLGEKTEQAKQKAAETAGAAKQKTAETAQYTKDSATIAGKDKTGSVLOQASEQVKSTVVGAKDAVMSTLGMTEDEAGTDDGANKDTSATAAA
TETTARDH

>A2Y720.1 Oryza_ sativa Indica
MASHQDQASYRAGETKAHTEEKAGQVMGASKDKASEAKDRASEAAGHAAGKGQDTKEATKEKAQAAKERASETAQAAKDKTSGTAQAARDKAAESK
DOTGGFLGEKTEQAKQKAAETAGAAKQKTAETAQYTKDSATIAGKDKTGSVLOQASEQVKSTVVGAKDAVMSTLGMTEDKAGTDDGANKDTSATAAA
TETTARDH

>ABS44867.1 Oryza sativa Japonica
MASHQDQASYRAGETKAHTEEKAGQVMGASKDKASEAKDRASEAAGHAAGKGOQDTKEATKEKAQAAKERASETAQAAKDKTSGTAQAARDKAAESK
DOTGGFLGEKTEQAKQKAAETAGAAKQKTAETAQYTKDSATIAGKDKTGSVLOQASEQVKSTVVGAKDAVMSTLGMTEDKAGTDDGANKDTSATAAA
TETTAXDH

>AFP33238.1 Sorghum halepense
MASHQDKASYQAGETKARTEEKTGQAMGATKDTAQHAKETTKQKASDTGSYLGQKTEEAKHKAGQTTESTKQKAGQTTEAAKQKAAETTEATKQKA
GETTEATKQKTAETTEAAKQKAAEAMEATKQKAAEAGQYAKETVVSGKDKSAGVIQQATEQVKSAAAGAKDAVMNT LGMGGDNNSKQSDTNTDSSK
DSSTITRDH

>BAK03304.1 Hordeum vulgare vulgare
MASNQDKASYRAGEAKAHTEEKAGQVTGAAKDKAYEAKDRASGAAGQATGKGQGAAEATKQKAGEAGQKTSETAQAAKDRAAEGKDEAGSYLGRTA
EAAKQMASEATGYTQDRASDAAQYTKDSAVAGKDKTGSVLGQAGEQVKNAVVGAKDAVANTLGMGGDNTTETVTKSRH

>XP_020200903.1 Aegilops_tauschii tauschii
MASNQONQASYRAGEAKGHTQEKTGQVMGAAKDMAYEAKDRATDMAEHASGOGQGTTEATKQKAGEATDKASQTAQAAKDKAASTVQAANDRTVESK
DOTGTFLGEKTEKAKQKAAGAAQYTQDRTYDAAQYAKESAVASKDKTGSVLOQOAGETVVNAMVGAKDAVANTLGMGGDNTNTSTTGTTEKIVRDHH
>CAA92106.1 Oryza sativa Indica
MASHQDQASYRAGETKAHTEEKAVQVMGASKDKASEAKDRASEAAVHAAGKGQDTKEATKEKAQAAKERASETAQAAKDKTSGTAQAARDKAAESK
DOTGGFLGEKTEQAKQKAAETAGAAKQKTAETAQYTKDSATIAGKDKTGSVLOQASEQVKSTVVGAKDAVMSTLGMTEDKAGTDDGANKDTSATAAA
TETTARDH

>BAD22766.1 Bromus_inermis
MASNQDKASYHAGEAKARTEEKAGQVTGAAKDKACEAKDRASDAAGHATGKGQGAVEATKQKAGEAGQKTSETAQAAKDRAAEGKDOQAGSYLGQTA
EAAKEKASQATGYTQDRAADAAQYTKDSAVAGKDKTGSVLAQAGEQVKNVVVGAKDAVANTLGMGGDNNTSSTKDSSTTETITKNHH
>AF085389.1 Sorghum bicolor



ASYQAGETKARTEEKSGQAMGATKDTAHHAKETTKQKASDSDTGSYLGQKTEEAKHKAGQTTESTKQKAGQTTEAAKQKAAETTEATKQKAGETTE
ATKQKTAETTEATKQKAAEAMEATKQKAAEAGQYAKETVVSGKDKSAGVIQQATEQVKSAAAGAKDAVMNTLGMGGDNNS
>BAJ89497.1 Hordeum vulgare vulgare
MASNQONQGSYHAGETKARTEEKTGOMMGATKQKAGQTTEATKQKAGETAEATKQKTGETAEAAKQKAAEAKDKTAQTAQAAKDKTYETAQAAKERA
AQGKDQTGSALGEKTEAAKQKAAETTEGAIAPPEPEERDI

>PAN18358.1 Panicum hallii
MASHQDKASYQAGETKAHTEEKAGQAMGATKDTAQHAAGKGHDAKEATKQKASDTGSYLGQKTDEAKHKAGETTEATKHKAGETTEATKHKAGETT
EAAKQKTAEALEATKQKAGEAGEYAKESAVAGKDKTGSVIQQATDQVKSAAVGAKDAVMNTLGMSGDSGDNKEGHAGKKDDSTITRDQ
>042376.1 Zea mays
MASHQDKASYQAGETKARTEEKTGQAVGATKDTAQHAKDRAADAAGHAAGKGQDAKEATKQKASDTGSYLGKKTDEAKHKAGETTEATKHKAGETT
EAAKQKAGETTEAAKQKAGETTETTKQKAGETTEAARQKAADAMEAAKQKAAEAGQYAKDTAVSGKDKSGGVIQQATEQVKSAAAGRKDAVMSTLG
MGGDNKQGDANTNTNTNTTKDSSTITRDH

>ACH69969.1 Agropyron mongolicum
ETKARTEEKTGOMMGATKDKAGQAPEATKQKAGETAEATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSFLGEKTEAAKQKAAETAEVAKQKASE
TAQYTQERSSDTTQYTKESAVAGKDKTG

>ALM25914.1 Sorghum arundinaceum
MASHQDKASYQAGETKARTEVRMVAISHHLVLITNQVTFILICLCMNWNMQEKSGQAMGATKDTAQHAKETTKQKASDSDTGSYLGQKTEEAKHKA
GOTTESTKQKAGQTTEAAKQKAAETTEATKQKAGETTEATKQKTAETTEATKQKAAEAMEATKQKAAEAGQYAKETVVSGKDKSAGVIQQVWLVHQ
LRPFHVPTNLVVRIERNSGLLMAFLLCFDSQATEQVKSAAAGAKDAVMNTLGMGGDNNSKQSDTNTDSSKDSSTITRDH
>0EL32771.1 Dichanthe liumoligosanthes
MASHQDKASYQAGETKARTEEKAGOQAMGATKDTVQHAKDRASDAAGHATGRGOQDAKEATEQKASDTGSY LGQKTDEAKHKAGETTEATKQKAGETT
EATKQRAGETTEAAKQRAAEAAEAAKQRAAEALEATKQRAAEAGQYAKDSAVSGKDKTGSVIQQATDQVKSAAAGAKDAVMNTLGMSGDNKQEDSG
NTNKDSSTITRDQ

>ADF36679.1 Pogona therumpaniceum
MASHQDKASYQAGETKARTEEKAGQAMGATKETAQHAKDATKQKASDTGSYLGOQKTEEAKQKAGQTTEATKQKAGETTKATKQKTEEAKQKTGETT
EAAKQKAAEAMEATKQKAAEAGQYAKETVVSGKEKSGGVIQQATEQVKSAAAGAKDAMMNT LGMGGDNNNKQSDTNTNKDSTITGDH

>NP _001146945.1 Zea mays
MASHQDKASYQAGETKARTEEKTGQAVGATKDTAQHAKDRAADAAGHAAGKGQDAKEATKQKASDTGSYLGKKTDEAKHKAGETTEATKQKAGETT
EAAKQKAADAMEAAKQKAAEAGQYAKDTAVSGKDKSGGVIQQATEQVKSAAAGAKDAVMSTLGMGGDDKQGDANTNKDSSTITRDH
>ADF36676.1 Pogona_therumpaniceum
MASHQDKASYQAGETKARTEEKAGQAMGATKETAQHAKDATKQKASDTGSYLGOKTEEAKQKAGQTTEATKQKAGETTKATKQKTEEAKQKTGETT
EAAKQKAAEAMEATKQKAAEAGRYAKETVVSGKEKSGGVIQQATEQVKSAAAGAKDAMMNT LGMGGDNNNKQSDTNTNKDSTITGDH
>EMS46888.1 Triticum urartu
MASNQNQASYAAGETKARTEEKTGOMKTEAAKQKAAETAEATKQKASETAQYAQERSSDAAQYAKESAVAGKDKTGNVLOQAGETVANAVAGAKDA
VANTLGMGGDNTNTTTGATKDSTTEKITRDH

>APU66353.1 Oryza sativa Indica
MASQQERASYHAGETKARAEEKTGRMMGTAQEKAREAKDTASDAAGRAMGRGHGAKEATKEKAYETKDATKEKAYEAKDAASDATGRAMDKGRGAA
GATRDKAYDAKDRAADTAQSAADRARDGAGQTGSYIGQTAEAAKQKAAGAAQYAKETATAGKDKTGAVLQOQAGEHVKSVAVGAKDAVMY TLGMSGD
NKNNAAAGKDTSTYKPGTGSDYQ

>BAA05537.1 Oryza sativa Japonica
MASQQERASYHAGETKARAEEKTGRMMGTAQEKAREAKDTASDAAGRAMGRGHGAKEATKEKAYETKDATKEKAYEAKDAASDATGRAMDKGRAAG
ATRDKAYDAKDRAADTAQSAADRARDGAGQTGSYIGQTAEAAKQKAAGAAQYAKETATAGKDKTGAVLQQAGEQVKSVAVGAKDAVMY TLGMSGDN
KNNAAAGKDTSTYKPGTGSDYQ

>APU66352.1 Oryza nivara
MASQQERASYHAGETKARAEEKTGRMMGTAQEKAREAKDTASDAAGRAMGRGHGAKEATKEKAYETKDATKEKAYEAKDAASDATGRAMDKGRGAA
GATRDKAYDAKDRAADTAQSAADRARDGAGQTGSYIGQTAEAAKQKAAGAAQYAKETATAGKDKTGAVLQOAGEQVKSVAVGAKDAVMY TLGMSGD
NKNNAAAGKDTSTYKPETGSDYQ

>XP 015613488.1 Oryza sativa Indica
MASQQERASYHAGETKARAEEKTGRMMGTAQEKAREAKDTASDAAGRAMGRGHGAKEATKEKAYETKDATKEKAYEAKDAASDATGRAMDKGRGAA
GATRDKAYDAKDRAADTAQSAADRARDGAGQTGSYIGQTAEAAKQKAAGAAQYAKETATAGKDKTGAVLQOAGEQVKSVAVGAKDAVMY TLGMSGD
NKNNAAAGKDTSTYKPGTGSDYQ

>XP 006644582.1 Oryza brachyantha
MASRQERASYHAGETKARTEEKTGRVMGTAQEKAREAKDTASDAAGRAVGRGHDAKEATKEKAYEAKDAASDATGRAMDKGRGAAGATRDKAYEAK
DRASETAQSAADRTRDGAGQTGSYIGQTAEAAKQKAAGAAQYAKETATAGKDKTGAVLOQAGEQVKSVAVGAKDAVMNTLGMSGDNNATAAGKDTS
TYKPGKDYQ

>ACV91270.1 Zizani alatifolia
MASRQERASYRAGETKARAEEKTGOMTGATQEKARDAKDTVSDATGRAVDKGRGAADATKDKATDTAQSAADRAGQTGSYIGQTAEAAKQKTAGTA
QYVKESATIAGKDKASAILQQTGEHVKSAAVGAKDAMMS TLGMAGDNNGSTAGAGAMQYVKESATAGKDKASATLOQTGEHVKSAAVGAKDVVMSTL
GMAGDNNGSTDAAAGKDASTYNPGGDNQS

>ADF36681.1 Pogona_ therumpaniceum
MASHQDKASYQAGETKARTEEKAGQAMGATKETAQHAKDATKQKASDTGSYLGOKTEEAKQKAGQTTEAMKQKAGETTKATKQKTEEAKQKTGETT
EAAKQKAAEAMEATKQKAAEAGQYAKETVVSGKEKSGGVIQQVWLVEQSHTCLRIKLNSTAGCSWLLLHCASIFQATEQVKSAAAGAKDAMMNTLG
MGGDNNNKQSDTNTNKDSTITGDH

>XP_020179481.1 Aegilops_tauschii tauschii
MASNQDKASYRAGEAKAHTEEKAGQVTGAAKDEACDAKDRASGAAGQATGKGQGAVEATKQKAGEAGQKTSETAQAGKDRAAEGKDRTGSYLGHAT
EGTKQKASEATEYTQDRASDAAQYTKDSAVAGKDKTGSVLS

>ADF36678.1 Pogona_ therumpaniceum
MASHQDKASYQAGETKARTEEKAGQAMGATKETAQHAKDATKQKASDTGSYLGQKTEEAKQKAGQTTEATKQKAGETTKATKQKTEEAKQKTGETT
EAAKQKAAEAMEATKQKAAEAGRYAKETVVSGKEKSGGVIQQVWLVEQSHTCLRIKLNSTAGCSRLLLHCASIFQATEQVKSAAAGAKDAMMNTLG
MGGDNNNKQSDTNTNKDSTITGDH

>XP _020174962.1 Triticum aestivum



MASRQDQASYHAGEAKARAEEKTGYVVGAAQDKAREAKDTASDAAGRAMGRGGDAKEATKEKAYEAKDAASDATGRAMDKGRGAAEATKEKGYEAK
DNAADTAQQTGSYIAQTAEAAKQKAAGAAQYTIDTARAGTEQTGSYIGQTAEAAKQKAGAAAQYAMDTAVAGKDKTGSLLVQAGETVKGAAVGAKD
AVMNTIGMGGGTNGSTDVTAKDTSTYKPGTRDY

>AKG51641.1 Triticum aestivum
MASRQDQASYHAGEAKARAEEKTGYVVGAAQDKAREAKDTASDAAGRAMGRGGDAKEATKEKAYEAKDAASDANWRAMDKGRGAAEATKEKGYEAK
DNAADTAQQTGSYIAQTAEAAKQKAAGAAQYTIDTARAGTEQTGSYIGQTAEAAKQKAGAAAQYAMDTAVAGKDKTGSLLVQAGETVKGAAVGAKD
AVMNTIGMGGGTNGSTDVTAKDTSTYKPGTRDY

>XP_004969685.1_Setaria_italica
MASRQEQASYHAGETKARAEEKTGHVMGAAQEKGREAKSKAFNAADRAMGRGHDAKEATRDKAREAADRTMGMGHDAKEATRDKAYQAKDAASDTA
GRAMDKGREARDNASESAGAAGDRARGGAQQAGGYVSQTAEAAKQKAAGAAQYAKETVVAGKDKTGAILQQAGETVMSTAVGAKDKVVSAAVGAKD
AVVNSLGMAGENNDGTTNARKDTSTYKPGTGRDY

>XP 003569641.1 Brachypodium distachyon
MASRQDQASYRAGEAKARTEEKTGHVMGAAQEKAREAKDTASDAAGRAMGRGGDAKEATKEKAYEAKDMASDATGRAMNKGRDAAEVTKEKGLEAK
DKTAETAQQTGSYIGQTAEAAKQKAAGAAQYAMDTVVAGKDKTGSVLVQAGETVKSAAVGAKDAVMNT IGMGADNNGS STNVPGKDTSTYKPGKGY
>PAN28951.1 Panicum hallii
MASRQEQASYHAGETKARAEEKAGQVMGAAQEKGREAKSKASGAADRAMGRGHDAREATRDKAREAADRTMGMGHDAKEATRDEAYQAKDGASDAA
GRAAGKGRVAAEATRDKACEAKDKASEAAGAAGDRARDGAQQTGSYISQTAEVAKQKAAGAAQYAKETVVAGKDKTGSLLQQAGETVMNTAAGAKD
KVVNTAVGAKDAVMNSLGMAGENDDGTTTNSGKDTSTYKPGRDY

>EMS66582.1 Triticum urartu
MASRQDQASYHAGEAKARAEEKTGYVVGAAQDKAREAKDTASDAAGRAMGRGGDAKEATKEKAYEAKDAASDATGRAMDKGRGAAEATKEKGCEAK
DKAAGTAQQTGSYIAQTAEAAKQKAAGAAQYTIDTARAGTEQTGSYIGQTAEAAKQKAGAAAQYAMDTAVAGKDKTGS LLVQAGETVKGAAVGAKD
AVMNTIGMGGGTNGSTDVPAKDTSTYKPGTRDY

>AMW07364.1 Triticum aestivum
EKTGOMVGATKDKAGQATEATKQKAGETAGATKQKAGEAKDKTAQTAQAAKDRAAESKDQTGSFLGEKTEAAKQKAAETAEAAKQKASEAAQYAQE
RSSDAAQYTKDSAVA

>EEE64550.1 Oryza sativa Japonica
MASHQDQASYRAGETKAHTEEKAGQVMGASKDKASEAKDRASEAAGHAAGKGQDTKEATKEKAQAAKERASETAQAAKDKTSSTSQAARDKAAESK
DOTGGFLGEKTEQAKQKAAETPGAAKQKTAETAQ

>BAN15016.1 Bromus_inermis
MASRQDOQASYRAGEAKARAEEKTGHVMGAAQEKAREAKDTASDAAGRAMGRGGDAKEATKEKAYEAKDATGRAMDKGRGAAEATKEKGYEAKDKAA
GTAQQTGGYTIAQTAEAAKQKAAGAAQYTIDTARAGTEQTGSYIGQTAEAAKQKAGAAAQYAMDTAVAGKDKTGSLLVQAGETVKGAAVGAKDAVMN
TIGMGGGTNGSTDVPAKDTSTNKPGTRGY

>BAJ85410.1 Hordeum vulgare vulgare
MASRQDOASYRAGEAKTRAEEKTGYVVGAAQEKAREAKDTASDAAGRAMDKGRGAAEATKEKGYEAKDAS SDATGHAMDKGRGAAEATKEKGYEAK
DKAAGTAQQTGSYIGQTAEAAKQKAAGAAQYTIDTARAGTQQTGNY IGQTAEAAKQKAGAAAQYAMDTAVAGKDKTGS LLVQAGETVKGAAVGAKD
AVMNTIGMGGGTNGSTDVPAKDTSTYKPGTRDY

>CAA71751.1 Sporobolus_ stapfianus
DTKETTKQKASETGSFLGQKTDOQAKHKAGETTESTKQKAGETTEAAKQKTAETTEAAKQKTAETTEVAKQKTAEATIEVTKQKASEASEYAKDSAVS
GMVKTGIVIQQVTEQVMSAVLIAKDAVVITLLDG

>BAS95139.1 Oryza sativa Japonica
MGASKDKASEAKDRASEAAGHAAGKGODTKEATKEKAQAAKERASETAQAAKDKTSSTSQAARDKAAESKDQTGGFLGEKTEQAKQKAAETAGAAK
QKTAETAQYTKDSATIAGKDKTGSVLQQVHTGLKAILPPFFFFLRGAEVP

>AKG51643.1 Triticum aestivum
MASRQDQASYHAGEAKARAEEKTGYVVGAAQDKAREAKDTASDAAGRAMGRGGDAKEATKEKAYEAKDAASDAPPAAMDKGRGAAEATKEKGCEAK
DKAAGTAQQTGSYIAQTAEAAKQKAAGAAQYTIDTARAGTEQTGSYIEQTAEAAKQKAGAAAQYAMDTAVAGKDKTGSLLVQAGETVKGAAVGAKD
AVMNTIGMGGGTNGSTDVPAKDTSTYKPGTRDY

>EMS53654.1 Triticum urartu
MASNQDKASYRAGEAKAHTEAAKQKASEATGYTQDRASDAAQYTKDSAVAGKDKTGSVLSQAGEQVKNAVVGAKDAVASTLGMGGDSTSSETKDAS
TTETITKSRH

>CAA55976.1 Hordeum vulgare
MSSWLQEKSGEVVETTQVKAGEATKMASETGQSTQDRAVEAKDQTGSFLGEKSEAVTKSASETTEAAKKMGGEAMGKVSETVQAGQDRAVEGKDQT
ASFLGEKTEAVKKTATETADAAKEKSTEAAQHVQDTAAEYTKDTPVAPKENVEQKAGGNIVGAATDAKDAVMNT LGMGGDK

>BAF79926.1 Triticum aestivum
MSGWFQEKSGEVVDVTQVKAGEAKKMASETGQSTQDRAVEAKDQTGSFLGEKSAAVTKAASETTEAAKKMGGEAMGKASETVEAGKDRAVEGKDQT
GGFLSEKTEAVKKTATETTDAAKEKSTEAAQYVQDTAAQYTKDPPVAPKENVFQQAGGNMMGAATGAKDAVMNTLGMGGDK

>XP 021313237.1 Sorghum bicolor
MASRQAHPASYHAGETEARAEEKTGQVMGAAQAKGREAKHKASAAADRAMGAGHDAREATREKARDAADRTMGMGHDAREATRDRACRAKDAASDA
AEAAGEKASEARDRARDGAQQTGSYVAQTAEAARQKAAGAAQYAKETVVAGKDKTGALLOQAGEKVMNTAVGAKDTVVSTAVGAKDAVMNSLGMAG
ENNDGTTTTNAGKDTSTRKPGRDY

>AAB18208.1 Triticum urartu
MSGWEFGGKTDAKADEAAKTGPSVQDRATIEAKDQTISFIGEKSEAVTKAASDTADAAMKMGSDAMGKASETGQAITDRATIESKDQTFGFFGEKTEAA
KKMAADTGDAAKQKSAEAAKCVEENAAKFTGEPAAPKEPTGNMFQOAGGQVMGAATGARDAVMNTLGMGGDKADVGSAK

>XP 020150225.1 Aegilops_tauschii tauschii
MSGWFGGKTDAKDEEAAKTGPSVQDRATEAKDQTISFIGEKSEAVTKAASDTADAAMKMGGDAMGKASETGQATITDRATIESKDQTFGFFGEKTEAA
KKMAVDTGDAAKQKSAEAAKCVEETAAKFTGEPAAPKEPTGNMFQOAGGQVMGAATGARDAVMNTLGMGGDKADTGTAK

>ADF36680.1 Pogona_therumpaniceum
MASHQDKASYLGQKTEEAKQKAGQTTEATKQKAGETTKATKQKTEEAKQKTGETTEAAKQKAAEAMEATKQKAAEAGQYAKETVVSGKEKSGGVIQ
QATEQVKSAAAGAKDAMMNTLGMGGDNNNKQSDTNTNKDSTITGDH

>CAA03925.1 Hordeum vulgare vulgare
TKSASETTEATKKMGSEAMGKVSETVQAGQDRAVEGKDQTASFLGEKTEAVKKTATETADAAKEKSTEAAQHVODTAAEYTKDTPVAPKENVEQKA
GGNIVGAATDAKDAVMNTLGMGGDK



>ADF36677.1 Pogona_therumpaniceum
MASHQDKASYLGQKTEEAKQKAGQTTEATKQKAGETTKATKQKTEEAKQKTGETTEAAKQKAAEAMEATKQKAAEAGRYAKETVVSGKEKSGGVIQ
QATEQVKSAAAGAKDAMMNTLGMGGDNNNKQSDTNTNKDSTITGDH

>XP_020150224.1 Aegilops_tauschii tauschii
MSGWEFQEKSGDATKTASETGQSIQDRAVEAKDQTGAFLGEKSEAVTKAASETTEAAKKMGDEAMGKVSETVEAGKDHAVEGKDQTGSFFGDKTDAV
KKTATETADAAKEKSTEAAQHVQODTAAQYTKDTPVAPKENVFQQAGGNMVGAATDAKDAVMNTLGMGGDK

>KQK05114.1 Brachypodium distachyon
MASKDQTGSSIGEKAGEAAKYTQDRASEAAKFTMDSATAGKDKAGSVLOQAGEQVGNAAMGAKDAVVNTLGMGGDNAKTGTKDAAAK

Supplementary 1: The full length or near full-length protein sequences of LEA protein sequences for
Poaceae species were obtained in FASTA format from National Center for Biotechnology Information
protein database (http://www.ncbi.nlm.nih.gov) used for the analyses.



Aegilops tauschii

Triticum urartu

Triticum turgidum

Triticum aestivum

Agropyron mongolicum

Agropyron cristatum

Eremopyrum triticeum

T

Hordeum vulgare

Bromus inermis

Festuca arundinacea

Brachypodium distachyon

Ampelocalamus calcareus

Oryza sativa

Oryza nivara

Oryza brachyantha

Zizania latifolia

Sorghum bicolor

Sorghum halepense

Sorghum arundinaceum

Zea mays

LUT RUP CHT BUR SER  TOR MES ZAN PIA  GEL  Lower Middle Ages
oLl Miocene Pliocene Pleistocene Epochs
3 Neogene Periods  Geologic Timescale

Cenozoic Eras
Phanerozoic Eons

| | I | | Time (MYA)
50 32 16 8 4 2 1 0
~ 200
’-.@— == . - - - ® o —— — - e ~ — e —ewu— Okm  Earth Impacts
200
- 22,61

— 21.80% Oxygen

‘~= 21.00
— 0.11

— 0.06% Carbon Dioxide
e Setndod_ 0,02

— 100.00

- 99.78L Solar Luminosity

— 99.56

Supplementary 2: Representation of the relationships and divergence times of the Poaceae species and
its evolutionary timescale inferred by the timetree (http://www.timetree.org/) database.
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® Only Motif Sites O Motif Sites+Scanned Sites
Maifilslercation

1.

2
3.
4

v

10.
11.

12.

XP_020173182.1_Aegilops_tauschii_tauschii
Q03968.1_Triticum_aestivum
ALD18913.1LEA3_Triticum_turgidum_durum
AAN74637.1_Triticum_aestivum
ACH89913.1_Hordeum_vulgare_vulgare
AEJI88291.1_Agropyron_cristatum
ALD18912.1_Triticum_turgidum_durum
AKC92683.1_Hordeum_vulgare
ACH89911.1_Hordeum_vulgare_vulgare
AAN74639.1_Triticum_aestivum
P14928.1_Hordeum_vulgare_vulgare

ACH89910.1_Hordeum_vulgare_vulgare

INPUTS & SETTINGS

O All Sequences
Motif Location

p-value
1.66e-121
6.19e-119
1.03e-121
8.41e-121
7.14e-123
1.17e-108
1.19e-125
3.59e-123
2.01e-123
3.24e-107
1.95e-123

1.22e-118

Sequences
Source Alphabet Sequence Count

lea_data.txt Protein 100

Background
Name Freq. Bg.

A Alanine 0.210 0.210

C Cysteine 0.001 0.001

D Aspartic acid 0.060 0.060

E Glutamic acid 0.083 0.083

F Phenylalanine 0.004 0.005
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Name
Glycine
Histidine
Isoleucine
Lysine
Leucine
Methionine
Asparagine
Proline
Glutamine
Arginine
Serine
Threonine
Valine
Tryptophan
Tyrosine

Name
Alanine
Cysteine
Aspartic acid
Glutamic acid
Phenylalanine
Glycine
Histidine
Isoleucine
Lysine
Leucine
Methionine
Asparagine
Proline
Glutamine
Arginine
Serine
Threonine
Valine
Tryptophan

Freq.
0.093
0.013
0.007
0.123
0.016
0.024
0.023
0.003
0.078
0.026
0.052
0.127
0.037
0.001
0.019

Freq.
0.210
0.001
0.060
0.083
0.004
0.093
0.013
0.007
0.123
0.016
0.024
0.023
0.003
0.078
0.026
0.052
0.127
0.037
0.001

Bg.

0.093
0.013
0.008
0.123
0.016
0.024
0.023
0.003
0.078
0.026
0.052
0.126
0.037
0.001
0.019

Bg.

0.210
0.001
0.060
0.083
0.005
0.093
0.013
0.008
0.123
0.016
0.024
0.023
0.003
0.078
0.026
0.052
0.126
0.037
0.001
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Name Freq.
Tyrosine 0.019
Other Settings

Motif Site Distribution
Site Strand Handling
Maximum Number of Motifs
Motif E-value Threshold
Minimum Motif Width
Maximum Motif Width
Minimum Sites per Motif
Maximum Sites per Motif
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Bg.
0.019

ZOOPS: Zero or one site per sequence
This alphabet only has one strand

5

no limit

6

50

2

100

Show Advanced Settings

MEME version

4.12.0 (Release date: Tue Jun 27 16:22:50 2017 -0700)

Reference

Timothy L. Bailey and Charles Elkan, "Fitting a mixture model by expectation maximization to discover motifs in biopolymers", Proceedings of the Second International
Conference on Intelligent Systems for Molecular Biology, pp. 28-36, AAAI Press, Menlo Park, California, 1994.

Command line

meme lea data.txt -protein -oc . -nostatus -time 18000 -maxsize 60000 -mod zoops -nmotifs 5 -minw 6 -maxw 50

Supplementary 3: LEA protein sequences conserved motif analysis: Relatively short sequences of conserved amino acids (motifs) among
the LEA protein sequences were conducted using the MEME/MAST (http://meme-suite.org). Colored blocks presented motifs distinctive for
each LEA protein sequences. Each colored block indicates the distribution of distinctive motifs in each sequence. Each block shows the
position and strength of a motif site. The height of a block gives an indication of the significance of the site, as taller blocks are more
significant. The height is calculated to be proportional to the negative logarithm of the p-value of the site, truncated at the height for a p-value
of 1e-10. Equal colors between sequences do not mean sequence similarity.
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Supplementary 8: Molecular Phylogenetic analysis by Maximum Likelihood method: The constructed Neighbor
joining-specified tree topology was analyzed using the Maximum Likelihood method based on the JTT matrix-
based model (Jones et al., 1992). The log likelihood of the tree is (-1178.06). A discrete Gamma distribution was
used to model evolutionary rate differences among sites (five categories (+G, parameter = 8.7310)). The rate
variation model allowed some sites to be evolutionarily invariable ([+I], 0.00% sites). The tree is drawn to scale,
with branch lengths measured in the number of substitutions per site (next to the branches). The analysis involved
100 amino acid sequences. All positions with less than 95% site coverage were eliminated. That is, fewer than 5%
alignment gaps, missing data, and ambiguous bases were allowed at any position. There were 38 positions in the
final dataset. Evolutionary analyses were conducted in MEGA7 (Kumar et al., 2016).
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