Data S1: Text file of the alignment corresponding to the phylogenetic tree in Figure 1

>PtDIR32
MEENKILWLALTLYMIAAPVYCRYHSQSVPYVSLRKKVSKLHFFFHDRISGKNPTSVLIA
RPNITKEDKSPALPFGSLFAVYDPLTVGPEPTSEVIGHAEGLYVSSSQDVLTLVTYLDFG
FTSGRFNGSSLSLESRNAVTEKEREVAVVGGRGKFRMATGFARLKTRFTNETASGTVVEC
RATVVHH

>PtDIR34
MARLLFVTTTSLKAIVYFFLIAMTLSYANSARILDGVEPENPAVVGPPVTTAVPAPTTTL
PSGQFQATTPSTVEDGEADPPLPDETVAPDTAVAAPVADAVTPVDDAKPAGSQTTTATTS
PPLSFFMHDILGGSHPSNRIVTGITARTEINGIPFSQPNNNFFPLQGGTPLVNINNLNNL
INPNNAPLLTGLTGTQTNTFLONTGNNNNVANGNNQPFVTAGNLPAGSALQKLMEGSITV
VDNELTEGHELGSAVIGKAQGFYLASSMDGTSHTMAFTVLLHGGENHGDVEDTISFFGVH
RTATADSQIAIIGGTGKYENAKGYATVETLPQVDQHTTDGVDTIMHFNVFLSE

>PtDIR33
MEIHKILFATNKAIACILFLTLAIAFTTSARILDEQPEVPVAPPESYNAVDNPATNVSPL
PTPLAPTQPNPTGAASTSAGATITNPGHTLSFFMHDILGGTNPSTRAVTGIVSNPAVTGQ
VPFAKPNGANLPINNGVPQNNNNNGLINNNNLPFLTGLGGTTQPVLQNNGNNFNNAFNLP
QSTGGNLPSGSAFQQLMFGTITVIDDEITEGHDLGSGFIGKAQGFYVASSVDGTSQTMAF
TAMFQSGLYADSLSFFGVHRTGVSESQLAIMGGTGKYVDAQGFAIVKTIPSNNQHATDGV
ETLLEFAVYVSY

>PtDIR35
MGKLPSMLSLVCLLLCMNIINRSSFARSLGNSSPGQHHHHNHHKKITFLMQNVLNVTHPL
PKPATTKVTSQIPFPKPLGYFPPSGGIPLQQPNAAVSGTGLSTQTIDVSNIGLSFPDRAT
LQELEFGSVTEIGEDLFVYGSLVVGKAQGLYVASSEDGTSHMMAMTVKFVKNKYKDGLRF
FGVHKTDVPESHIAVIGGTGKYHSANGYAVINAVGVGSKSTAGEENRTKGNLLENVYLS
>PtDIR30
MARMAAFVCALIICIAIVPAAYGEYYTKSRHVPRKEKVTRLHFFLHDILSGKNPSAVKVA
GSNRTEGDKSPTPFGSVYAIDDPLKVGPEPDSKTIGNAQGLYLSSSQDYSKFTIVMCVDF
GFTEGKFKGSSFSVFSRNPVTEADREVAVVGGRGKFRMARGFAKVKTSHFNATNGDAVLE
YKVTLIH

>PtDIR29
MARMVALVYALIICVAVVPSYGEYYSKGSHVPRKEKVPRLHFSLHDIVSGKSPCAVVKVA
GSNRTQAGDISPAPLGKQLEYIDFAFTTGRFNGSSFGVFSRNPVWEGDREVAVAGGRGKF
RMANGFAKISASFLNVTTGDAILE

>PtDIR31
NSKRMNLQFITMGSYVGQRRKKMAKATLVLLVISLVGVMQWAKSTNAESWASRLEAEKEN
VINLQFYFHDILSGKNPTAIKVAQPSADNKSPTLFGSIMMADDPLTEGPDPNSKPVGRAQ
GIYGSAGQNELALIMAMNFAFTDGIYNGSCISLLGKNPAMNPVREMPIVGGTGLFRFARG
YAVAQTYWLDLTTGDAIVGYNVTVVH

>PtDIR22
MAMDFAFTDGIYNGSCLSLLGKNSAVNPAREMPIVGGTGLFRLGRVNIAQAYWLDVTTGD
ALVGYNDTVVH

>PtDIR16
MPCFFPLEIISRKKMRTSGFVAIFFMIFLSVSSAYPGWKKQYKPCKQLVLYFHDIIYNGQ



NAANATAAIVAAPEGANLTILAGQFHFGNIAVFDDPITLDNNLQSPPVGRAQGMYIYDTK
NTFTAWLGFTFVLNSTKHQGTINFIGADPIMVKSRDISVVGGTGDFFMHRGIATIMTDSF
EGDVYFRLRVDVKFYECW

>PtDIR13
MAATKLILALLLFLLVCSSSIASSKNSRRPKPCRRLVLYFHDIIYNGKNAKNATSAIVGS
PAWGNKTNLAIPNRFGDVVIFDDPITLDSDLRSTPIGRAQGLYLYDKKEILTAWFGFSFV
FNSTQLKGTINFAGADDIMKTTRDLSVVGGTGDFFMTRGIATLMTDAYEDDRYFRLRVDV
QLYECF

>PtDIR18
MARLHFYFHNIQSGENQTTMRIAGPAKTMVVGGSRLFRFTRDYSLLKTISFSPKTRNAVV
EYNVTVVHFRMFLLLVVSAVFPFPHFFYLVSTC

>PtDIR20
MATISMARIVPIIVSKLIILSTILSPLAITHASKENQGFVRSLDRKLYGFKKEKLTHFRV
YWHDIYSAPNPTAIPIVTSPSNTSATLFGSLSMIDDPLTEKPELSSKLIGRAQGFYGSAG
QEEAALLMAMNFVFLQGKYNGSTISILGRNHVFSKVREMPVIGGSGLFRFARGYAQANTY
SENAKTGDAVVEYNVYVLHY

>PtDIR14
MRASCILLCFFMFLAVSSAYPGKKKQYKPCKEFVLYFHDILYNGKNAANATSAIVAAPEG
ANLTILAGQNHFGNIIVFDDPITLDNNLHSPPVGRAQGMYIYDTKNTFTSWLGFTFALNS
TQHQGTISFIGADPILVKSRDISVVGGTGDFFMHRGIATIGTDAFEGDVYFRLHVDIKFY
ECW

>PtDIR19
MARVPIFAPKFIILSLIFSFATILVNGDQDHEFVRSMDRKLLGLKKEKLSHFKVYWHDIL
TGPNPSSIQVVPPLNTSITAFGLVRMIDNPLTLGPEMSSRMVGKAQGFYAQASQQDLGLL
MAMNFAFIEGKYNGSTITVLGRNEVFSTVREMPVIGGSGLFRFARGYVQARTHMVDLKTG
DATVEYNVYVFHY

>PtDIR21
MYTIDHSLTIMSTKARVFSAIVSHSILLTLLSSFVTGENQDFVRSLDRKLYGLKKEKLTH
FRVYWHDIYSAPNPTAMPIVRAPSNTSATLFGSISMIDDPLTEKPELSSKLIGRAQGFYG
SAGQEETALLMAMNFVFLQGKYNGSTISILGRNHVFSKVREMPVIGGSGLFRFARGYAQA
STHSFDLKSGDAVVEYNVYVLHY

>PtDIR15
MLCCKTITKNWKLLYKLKIMVQSSTKLRTISAVTMRDLVLKLFFILFLLFTLSVSSAKKS
FKPKQPCKDLVLYYHDTLFNGTDVANATSAAATDPTKLGNFKFGMLVVFDDPMTKDNHLL
SRPVARAQGFYFYDKKSTYTAWFAFTLIFNSTKHKGTLNIMGADLMTEETRDFSVVGGTG
DFFMARGIATIHTDTFQGDYYFRLKMDIKLYECY

>PtDIR17
MLKLSSPYVFIAVLIAALHTAIYVAAIEPVPAGGEPVLELYMHDILGGSNPTARPITGLL
GNIYSGQVPFARPVGFVPPKGAVAIPNANGALPTVNGLNGIPLGTGLAGTTFAGNPNGQN
TNGQIQTQLGPDGLGLGFGTITVIDDTLTNSPELGSQQLGKAQGVYVASSADGSTQMMAF
TAMFEGGEFGDSLNFYGIYRIGSAMSRLSVTGGTGKFKNAIGFAEVRGLIPPGQAVTDGA
ETLLRISVHLKY

>PtDIR25
MAKIFANATSSFIFLENVILFSLTLAAAKPEGFSRNLSPKTLGLKREKLSHLHFYFHDIV



SGSNPTAVPVARAAMTNNSFSSFGLVTMMDDPLTVKPEISSKLVGRAQGIYASASQSELS
FLMALNFVFTEGKYNGSTLSILGRNSVLSGIREMPVVGGSGLFRFARGYAQAKTHDLDFK
TGDAIVEYNVYVFHY

>PtDIR40
SLGMLKGPYVSSSQHIPSLVAYFDFGFTAGEFNGSSISVFSRNPISNTERELAVVGRRGE
FRLATGFAQLKTCFLNATNGDAIV

>PtDIR39
MAKILOQNLASSFLVLSIVLSFLIIANAKSQRFTKYLSPATLGLKKEKLSHLHFYFHDIVS
GKNPTAVRIARADMTNTSSTGFGMVAMIDDPLTMTPELSSKLVGRAQGFYASASQNDVGL
LMTMNFVFMEGKFNGSTLSVLGRNSVESTVREMPIVGGSGLFRFARGYAQASTHMFEDRTT
GDAVVEYNVYVFHY

>PtDIR37
QGIYASASQSELSFLMALNFVFTEGKYNGSTLSILGRNNVGLFRLARGYAQAKTREIDFK
TGNATVEYNVYVFHY

>PtDIR38
MAKISTNATSSFVFLENIILFSLTLVTVKSDSFSGHLSPKKLGLKREKLSHLHFYFHDI
VGGRNPTAVPVVRAAITKKSFSSFGLVTMMDDPLTVKPEIGSKLVGRAQGIYASASQSEL
SFLMALNFVFTEGKYNGSTLSILGRNNVFSGIREMPIVGGSGLFRFARGYAQANTHEIDF
KTGNAIVEYNVYVFHY

>PtDIR36
MARTLTEVLIFLLLSFILLPITLATARPNTFSRNLSPKKLGLKREKLSHLHFYFHDTVSG
KNPTAVPVAQAATTNKSSTSFGQVVMIDDPLTVKPEVSSKQVGRAQGIYASASQSEVSFL
MVLNLFFTEGKYNGSTLSILGRNSIFSGIREMPIVGGSGLFRFARGYTQAKTYTVNLKTN
DAVVEYNVYVEHY

>PtDIR12
MLQTGPLKSTFKANIFQRAKKVACMMRCRIILCTAVSLALLTVLLLALISPVPHDKNQSD
NSTRPRPRPWLALSLYIQQPQISSSDVQPAVRSEAGAFIFHRKLTEGLENTSRVIGKAQG
FIIPIEHFAYSGFNIIYLTFDTPDYSGSLSVQAKHVEHKDREELTVVGGTGSFAFARGLA
VFAQTDPQPTDVGGTYHVKLQLQLRFPDRSHTNIPG

>PtDIR23
MAHPALHLYVLAILLLALSFKATSTSTSTHNRRGLKSLHFTLYQQEAINKTVYLIVKGVT
GPDVSPSASPFGSLFVNQDLLTISPNSSSKVVGVAEGASITSSLDGLTNIVMEKITLELK
HYKGSVSVLGTAHNIKVIDLPVVGGTGDEMFVQGYIKPSLLTFENPNIVYKIEFHLYWPS
YVANHFSHSDRSSTVNGV

>PtDIR24
MAQILHLYLLATLLLALSFKATSSSRHSGNNGLKSLHFALYQHETINKTGYIIVNGVAGA
GVGQTTTPFGTLFAFQDPMTVTANISSKVVAIAEGTSITSSFDGLRSISIAKITLRLKNH
MGSISIVGGTHNIKPADHPVVGGTGDFMFVQGYVTSSPVDLQGLTVTYKIVFHLYWPSY A
NKFSLHDKHVGNDIIT

>PtDIR26
MAKPLFVTTTALKAIVYLFLIAMTLSYANSARILDELEPKNPAVVSPPATTTVPAPTTTL
PSGQVQATTPTTVEDDQADPPLPDETEAPVTVAAPVDNAAPVAPPITDAAPVAPPVTDAA
PVAPPVTVAAPLPVGPINTATRPPNGPAPVVATSDTEAKPAGPQTTTTTSPPLSFFMHDI
LGGSPASNRIVTGIIARTDINGIPESQPNNNIFPLQDGTPLVNINNLINPNTAPLLTGLT



GAQTNTLLONTGNNNNVVNSNNQPFVTAGNFPAGSALQKLMFGSITVVDDELTEGHELGS
AVIGKAQGFYLASSLDGTSHTMAFSVLLHGGENHGEIEDTISFFGVHRTATPDSQIAVIG
GTGKYENAKGYASVETLPQVDQHTTDGADTIMHFNVYLSG

>PtDIR28
MEGMQVLGLALILEMITTHAHGQYYSQSVPYESLPERTTNLHFFFHDTLSGKNPSAVLVA
RPNITTGQSLAPFGSIFVFHDPLTVGPELTSEVIGNAQGLYVSSSQDIPSLVAYFDFGFT
TGEFNGSSISVESRNPIINTERELAVVGGRGKFRLARGFAQLKTYFINATNGDAIVEYNV
TVIHY

>PtDIR27
MEIHKILSTTNKAIACLLFLTLTIVFTTSARTLDEQPEVPVVPPESDNAVDDTVTSVPPL
PTPLAPTQPNPTGAASTSATISNPGHTLSFFMHDILGGTNPSARAVTGIVSNPAVSGQVP
FAKPNGANLPINNGVPQNSNNNGLINNNNLPFLTGLGGTTQPVVQNNGNNFNNAFNLPLS
NGGNLPSGSTLQQLMFGTITVIDDELTEGHDLRSSFVGKAQGFYVASSLDGTSQTMAFTA
MFQSGHYADSLSFFGVLRTGVSESQLAIMGGTGKYVNAQGYAIIKIIPSTNQNTTDGVET
LLEFVVYVSY

>PtDIR1
MARSVPILASKFITLLLLSSFATILVTGDQDHEFVRSLDRKLLGLKKEKLSHFKLYWHDI
LTGONPSAVQVVPPPSNTSRTAFGLVRMIDNPLTLGPEMSSKLVGRAQGLYAQASQQDIG
LLMAMNFAFIEGKNAVESTVREMPVIGGSGLFRFARGYVQARTHKLDMATGDATVEYNVY
VFHY

>PtDIR9
MRATCILLCFFTFLVASSAHPGKKKQYKPCKELVLYFHDIIYNGQNAANATSAIVAAPEG
ANLTILASQFHFGNIAVFDDPITLDNNLHSPPVGRAQGMYIYDTKNTFTAWLGFSFALNS
TDHQGSINFIGADPIMIKTRDISVVGGTGDFFMHRGIATIATDAFEGEVYFRLRVDIKFY
ECW

>PtDIR4
MASHVACTLFTLHFILFSYLCTITCGAFYEEVTEAIAIKRIEKTTHLHFYFHDIVSGKHP
TAIRIAGPDNFAFGDTMMADDPLTEGLEISSKPVGKAQGLYALASQNDFCLLMVMNFAFT
EGEYNGSSISILGRNQILNDVREMPIVGGSGLFRLAHGYALAHTVWFDEQGDATVEYNVY
VSHY

>PtDIR5
MFKLSSPCFFIVVLIATLHTVTCVAAINPAPAGEEPALELYMHDILGGSNPTARPITGLL
GNIYSGQVPFARPLGFNPPNGVAIPNANGALPTVNGLNGIPLGTGLSGTTFASQNPNGQI
QTQLGPDGLGLGFGTITVIDDILTNSPELGSQQLGKAQGVYVASSADGTTQMMAFTAMFE
GGEFGDALNFYGIYKIGSTMSRLSVTGGTGKFKNAIGFAEIRGLIPSGQVGTDGAQTLLR
ITVHLKY

>PtDIR6
MFKEPSASILLALLIALAQYPAAICAAVDPVAATGEEPILELYMHDILGGSNPTARPITG
LLGNIYSGQVPFARPIGFVPPNGVAIPNANGVIPTVNGINGIPLGTGLAGTTFAGQPNGQ
NLNGNPQTQLGPDGLGLGFGTITVIDDILTSSPELGSQSVGKAQGVYVASSADGSTQMMA
FTAMFEGGEYGDSLNFYGMYKIGSTMSRLSVTGGTGKFKNARGFAEVRSLIPSGQHFIDG
AETLLRFTVHLSY

>PtDIR8
MRATCILLCFFTFLVASSAHPGKKKQYKPCKELVLYFHDIIYNGQNAANATSAIVAAPEG



ANLTILASQFHFGNIAVFDDPITLDNNLHSPPVGRAQGMYIYDTKNTFTAWLGEFSFVLNS
TDHHGTINFMGADPTTLKTRDISVVGGTGDFEMHRGIATIATDAYEGDVYFRLRVDIKFY
ECW

>PtDIR11
MAMNSKLLLLFALAVVFSCRSTDALKVKATRIQFYMHDVISGPNPTSVRVAGPDNSTISP
NATAALFGPIYMMDNPLTVTPDPNSTVVGRAQGIYGMSSQNELSLLMSFTVGFISGPYNG
STFSVLGRNPIMNEVREMPVVGGTGIFRLARGYCLAKTHSMVGFDAIIGYNVTLLHY
>PtDIR7
MRDLVMIFFFFISPLFISLSVSSAKNSFKPEEPCKHIVLYYHDTLENGTDAANATSAAAT
NATKLGNFNFGMLVVFDDPMTKDNHLLSRPVARAQGFYFYDMKSTYTAWFAYTLIFNSTE
HKGTLNIMGADLMMMETRDFSVVGGTGDFFMARGIATIRTDTFQGAYYFRLKMDIKLYEC
Y

>PtDIR2
MAYFLVQILVLLYFTVFLTFCSTTNGKFSEKSPMIISTKRMEKMTRLRFYFHDIPSGKNP
TNMRIAGPEKTTADSFGSTFMVDSPLTEEPEPNSKLVGRAQGVYAFASQHDAGLLMVLNF
AFLEGTYNGSALSILGRSPVLDNVREMPIVGGSGLFRFARGYSLSKTISSSQKSRNVVVE
YNVTVVHF

>PtDIR3
MATYIPFILFFVVFSTFFSAINSKFSEQSPLTITMKAMEKKTSLHFYFRDISSGKNQTST
AIARPLNMTAAANFFGSTSRADVLLREGPEPTSKLVGREQGIYAFASQHNAVLLMVMNSA
VLLVERFHCCSNEILAAALGIWNDRV

>PtDIR10
MEAKRLILALFLLFLLSKSSAFPSRKSRVHKPCKRLVFYFHDITYNGKNSKNATAAIVGA
PAWGNKTILANQNHFGDLVVFDDPITLDNNLHSAPVGRAQGIYVYDKKEIFTAWLGFSFV
FNSTEHKGSINFAGADPLMNKTRDVSVIGGTGDFIMARGIATLMTDAFEGEVYFRLRVDI
QLYECW

>0sDIR27
MAYYEIAPVECPLQONELYMHLYLRQADRGPNRDQEVILNPKVRPNDFGLTAATAWTISD
SLDPSAKIVARAEGFHMQTSYNNTSWYASFNIVFEDDRFKGSMLQVMGTTPAEGQWAISS
GTGEFALAHGIIKQKVIQSTPGENVKELHVHAFYTPMNDSVVPGATDGKSWTLGA*
>0sDIR31
MTRMAASHRAILALILLFSSSAATIAAAQPAAADGGRTTHLHFYMHEFFNGGPNGSMARV
APPARSGGSLFGFVSVVDDALREGADPASRLVGRAQGLAAGTSLADGSVTTMLDFVFTDG
RTRAARWRRSASGCRCPAARRWSGRWSA ARARSGWREGTRSAGR*

>0sDIR28
MATYSSSALFILFLLPTFLSMAASTYYDICPVECGCPDQNEVTMHLYLHQFVAGANHPNR
NEEFVIASSYPNGFGTTLVDDWYLTATTNPNDNIVARVQGMHVQAGQSNANMWYTSHNIV
FQDDRFKGSTLQVMGIIA ASSGEWSVIGGTGEFSMAHGSIKFTTDPSSTSEDAVRELNIR
AIYTADNPQAARGTASVANATRLP*

>0sDIR30
MAPSLLAPRLAVPLLLVLAAAAAADGVADAGAGAGMTHLHFFFHEVFTAGPNGTTATVAP
PARSGDGSSLGFVGVVDDMLREGADPASRLVGRAQGVTAGTSLAAADGAGAITTMLSLAF
TEEGPYAGSTLQVFGRAVLGTVMERPVVGGTGKFRMARGHTLSRRVNSSDPDNLLVIEYD
AYVTTSPI*



>0OsDIR29
MASPFFKVIPVRPVLRDQCEITMRLYLHQVVTGPNHNQETMVPSSHPASEGMIVINDWPI
YDGPDFNTSTIVAHARGMHVQVDQVNNTWYTSMNIEFVDARFNGSKLQVMGTTPETGEWA
IVGGTGQLAMAYGTIQHNIVKNNPGIETTRQLDIHAFYSTPQTQADVMTTTNTIDQQAE*
>0OsDIR25
MATPSHSLIFLFLCLPAVLVKANILGDIYPCPCKCSQENETSLHMYLHQFPALPGVPNRN
EYGVINSTEPIGFGOMYVHDWLLTTGTSANENVVGRLQGFHLQAGQTTTSWYMAHTMVES
DGSFAGSTIEVFGLLGVKPNGQWSITGGTGTFASAHGTIKFTNSQSSTATDDIRELDIHV
FHTPEAVI*

>0OsDIR23
MATPSHCLIFLFLCLPAVLVKANIFGDIYPCPCKCSQENETSLHMYLHQFPALPGVPNRN
EYGVINSTEPIGFGOMYVHDWLLTTGTSANENVVGRLQGFHLQAGQTTTSWYMAHTMVES
DGSFAGSTIEVSGLLGVKPNGQWSITGGTGTFASAHGTIKFTNSQSSTATDDIRELDIHV
FHTPKAVV*

>0OsDIR9
MAAARFPLLVLCLLPIIVCSVVDAELTHLHFYFHEVDAGTPNATVVNVASLHRNSSTFGD
VNVLDNALREGPDPASRLIGRAHGLAVHASLDETGGLTAINFVESDYGAYSGSTLATQGH
FITTGPSERSIVGGTGKLRFARGYMTSKLLSSTDTAIVVVEDMYFTLDH*

>0OsDIR15
MASSSTSSPLPALLLLVLLAASSAAGEDVAAAGGRDKLTRIRVYMHERFAGANATALAVV
PSPLGANEAFGRVAVLDDELRDGPDRASSALIGRFQGVVAGTSLPGTAPPASFQSAISLV
FTAGEHAGSTLSMVGPVLGFAGAIERPLVGGTGAFRMARGYCVMTAAAAASTAVSVVFET
DLFVLLHKP*

>0sDIR21
MATWSNASSLIVAAVILLGLSSASVAHGRRGRRSFVSSYDEPCMEMRLYLHDITYDYSNS
TSNSTSAAATKPTPLSTAVSNPGYFFGEMVVFENDPMTEGRALPPSPAMEEETAVRAQGVY
LYDKKEAPNAWFAFSVVENSTGRRGTLNLMGADLMSEKTRDLSVVGGTGDFFMSRGVATL
STDEASADLSYFRVKVDIKLYECYV*

>0OsDIR17
MHGDEDILYDFSNSTSNSTSAAATKPTALSTAVSSPGYFFGRVVVENDPMTEGRALPPSL
EETAVRAQGLYLLDKKDDFSAWFAFSIVENSTARRGTLNLMGADPNAATRDISVVGGTGD
FLMSRGVATLRTDAIEGFKYFRVQMDIKLYECYV*

>0OsDIR18
MATWSKPSLIAAVIFLLVSLLSSASVANGGRSGGRRLVRSYDEPCKEMRLYLHDILYDYS
NSTSNSTSAAATKPTALSAAVSNPGFFFGRMVVENDPVTEGRALPPSLEETVVRAQGLYL
YDGKVVFDAWFAFTVVENSTAHHGTLNLMGADPNTEMRDISVVGGTGDFFMSRGVATLRT
DAFEGFTYFRLOMDIKLYECYV*

>0OsDIR19
MAAWSMASLMIVAAIFLLSLTSASVVHGRSSRRRFVRSYDEPCMEMRLYLHDILYDYSNS
TTNSTSAAATKPTALSTAVSSPGYFFGRVVVFNDPMTEGRALPPSLEETAVRAQGLYLLD
KKDDFSAWFAFSIVENSTARRGTLNLMGADPNAATRDISVVGGTGDFLMSRGVATLRTDA
IEGFKYFRVQMDIKLYECYV*

>0OsDIR14
MSPMPSLLLVFLVASSAAGVAAGGGGGELKHIHLYMHETFSGPNATEGGVVASPFNTTFG



QVAVFDNELRTGEDRAASPLVGRYQGFIVGTGRSSPGYLTSATVAFTAGELNGSTLSLEG
PFFGFAGTAERSIVGGTGKLRLARGYYLLKLIGKTSPETAVSEIDFFVLMYSSTH*

>0OsDIR22
MATWSNPSLIVAAIFLVISLTSATVANGGRSGGGRRLVRSYDEPCKKMTLYFHDILYDYS
NSTANSTSAAAAKPTALATAVSPNGTFFGEVVVEDDPMTEGTRALPPPSSLRETAAARAQ
GVYLYDSKEVYDAWFAFSVVENSTGRRGTLNLMGADLMSEKTRDISVVGGTGDFFMSRGV
ATLRTDAVEGLVYFRLOMDIKLYECYT*

>0OsDIR16
MQGRMVTWSMASVIVAAACIFLSCSASVAHGRRFVRSSSYDKPCKEMRLYLHDILYDYSN
STSNSTSAAATKPTALATAVPSTGGTFFGQVVVENDPMTEGRALPPSLEETAVRAQGVYL
YNSKEAFNAWFAFSIVENSTGRRGTLNLMGADIIAEKTRDISVVGGTGDFFMSRGVATLR
TDAFEGFTYFRLOMDIKLYECYVV*

>0OsDIR20
MQATWSKASLIVAAIFLVAGLLLSSATVVHGGGGGRRFVRSYDEPCKEMRLYFHDILYDEF
SNSTANSTSAVVASPAALLRAAKNTTIFGTTVVFNDPMTEGTSALPPSLEETAVRAQGLY
LYDGKAASTLNAWLAFSVVENSTARRGTLSLMGAVLNFALGSHRLDLVGWFYLGLMNDIL
DERERV*

>0OsDIR2
MHNELYMHLYINQTISGPNPNQLVVVNGSQQAPLFFGLTAISDWTILDGPGPNASVVGRA
QGMHFQSGHIREKWYTSMNFLFEDTRENGSMLQVMGTTPQDDQWAILGGTGEFVAAEGIV
EHKIVQVDCTGRIYEIKIHAFYIPMNSSAILGKKYKIW*

>0OsDIR1
MEFKKPTIGISSFLLLLLVSAAAAARPTRQLVANDGTVAAPAVAPAAADVAAGVADAPVA
AANADVPAAAAAMGPVAGAAAAGAPIGASTIPVAAGAGAVGMNGGGGGGDHPMVFFMHDI
LGGTNPSARIVAGIVDNTAVTGQLPFARPNGAVLPLNSGVNVKSGAAGAIDNNNIPFLTG
LGGATNAAFTSNSNNNNNGVPVFAGGSLPQGTTLQKLLFGTMTVVDDELTEAPGLGSPAV
GRAQGFYIASSEEGVSQTVVVTAMFKEGEFADSISFFGVHRTADSESHLAVVGGTGKFAG
VKGFAKVAVVRPGGVAATAAEHETDGVETVLQFTVLLIMY*

>0OsDIR4
MAYYAIAPLMCVLPLIQNELCMHLFLHQAWGGPTKNQYAVVIPPDSPNGFGGTAANDW VI
TDGLDASRSNTVGRGQGFTINNSLSKFSFYTSENLVFENGRFNGSTLQITGVLPQSANGE
WSITGGTGELALARGIAKFKAVQMSSLSNVYELTLHAYYSPMDSCGQYDFENGKSQNYMSV
RRNRKESTLSNNRGSTGIPIEQPQFDKYMSNCVSSTG*

>0OsDIR3
MAYYAIAPILCALVQNELYMHLYINQVYAGQSTNQLVVITSSQPQGFGITVINDWPITDG
ANTVGRAQGLHFQSGQTSQKWYTSMNLIFEDTRFSGSSLQVMGTIPQDGEWSIIGGTGEF
VAAQGIVEHNVIQEAGGAWTYELKIHAFYTPMQSSGVGAYGCNSWKLGP*

>0OsDIR5
MSSFKSPAIPLAALVITVLHIAATHAQIPAATTTGAAVSATNPOQNGGGGVSGGVGATAGG
AHEPLELYMHDILGGSSPTARPITGLLGNIYNGQVPFARPIGFATPKNGVPIPNSNGAIP
TYNGNNGIPLDTGLSGAGFLQPAKGASAAQVQLGPDGLSLGFGTITVIDDVLTSGPDLGA
QPLGRAQGVYVASAADGSAQMMAFTAMMEGGEYGDTLNFFGVYKVGSTMCKLSITGGTGK
FKGACGFAEVRPLIATGQHVTDGAETLLRISVHLA*

>0OsDIR7



MPTPTTICLLAFLAVLAAATGDGTTTTTHLHFYIHETFAGDNATTASLAPSPLAVAGSN
SSFGSVGALDDELREGSDAASRYLGRVEGLVVQADLGNPAAAWTLLTLAFAGGDYNGSTL
VLDGRVDFGAAGDMERAVVGGTGRFRRARGYSLMTKFGNPTPNTGVFEMDVYVTTMA*
>0OsDIR6
MVDKAAVWLVVIALAAAANGAFAGRVLEEQPAAAPAPAEAPVAPVDPLPAPTDPPADTVV
APAAVPAGGAAATGNAGVGAAGGGAGAGDHHQLTFFMHDILGGSQPSARIVIGVVASAAA
NGQLPFARPNDNIFPIQGAMPLPQGASNLVNGNNVPYVAGLGGTSSAAIVQGNGNGNGGN
KNIPFVNAGDLPSGATLONLLFEGTTTVIDDELTEGHELGAAVVGRAQGFYVASSQDGTSK
TLVLTAMFDGGGVEAHGDTLSFFGVHRMAAPESHVAVIGGTGKYENAKGFAVIQTLHPGD
EHTTDGVETLLQFSIHLI*

>0OsDIR52
MADPSKLQITPCGMLVQGNQINFTKLYLHHTPAGPEQNQSAVTSNDKKTGLGCIVVNNWS
VYDGIGSDAKLVAYAKGLHVFAGAWHNSFSLVFEDERLKGSTLQVMGLIVEEGDWAIVGG
TGQFAMATGVILKKMQEQKQYGNIIELTIHGFCPLLKGSQCPVTKIGPWGSSHEGTVQDI
TESPKRLESITLYHGWSVDSISFTYLDHAGEKHKAGPWGGPGGDPIMIEFGSSEFLKEVS
GTFGPYEGSTVITSINFITNKQTYGPFGRQEGTPFSVPAQNNSSIVGFFGRSGKYINAVG
VYVQPT*

>0OsDIR53
MGSLCGTMIILAMLPAILTMADPYCDCDCPQQCEVKLHYYLHQFRAGANHPNRNEEFVT
SGGPSGLGAGLIHDWSLTTGLDPNVNIVGRAQGWHIVASQSSPANWYLSQNIVFQDSKYA
GSTLQVMGIIEGSEEKVGEWSIVGGTGEFTNARGNIKYRAIKKEDVEWIRELDIQVFYTP
NTPSDVQVAKNITKGN*

>0OsDIR50
MSASNNKLQFTPRSSLFQGNEINFSMLYLHHTPAGPRPDQSGLTGNNRETGLGPLVVNNW
PVYDGIGRDAKVVARAQGLHIYAGNWHNSFSLVFKDERSGSTLEVMGIVVERGEWAIVGG
TGQFAMANGVIFKKFHEQKQEGNIMELTIQGFCPVLKGSQLTLRDYIVNIMVLDINVLCP
LMKHLIFDSISFIYLDQAGQKHRAGPWGGPGGDPYMIEFGSSELLKEVSGTYGLYEGWKV
IRSIKFVTNKKPYGPFGR*

>0OsDIR49
MSASKLQFTPCSTPIQGNEINFSKLYLHHTPAGPRPNQSGVTSTNKETGLGSLVVNNWQV
YDGIGCDAKVVAHAQGLHVYAGNWHNSFTLVFEDERFKGSTLEVMGIVVEQGEWAIVGGT
GQFAMANGVIFKKFHEQKKEGNIMELTIKGFCPVLKGSPSQGLVTKIGPWGGIDGGRAQD
ITATPKRLESITIHSGWTIDSISFIYFDQAGEKHRAGPWGGPGGDPCTIEFGSSEFLKEV
SGTFGPYEGWKVIRSIKFVTNKKTYGPFGRQEGTPFSVPVQNNSTIVGFFGRSGKYLDTV
GIYVHPR*

>0OsDIR43
MPLLLQLALAVAVAVAMVGTATTTTTHTRFYMHDTVTASASGGGPAATAVRVVRGVAAAA
LPGDAVNRFGDLYAIDDPLTDGADAASSAAVGRARGFYMFSSRTDSALLFSATMEFTAGV
HRGGAVSVLARDAILDEVRELPVVGGAGVLRGAAGYGLLRTHSFNATTNNAVLQIDLYLS
V*

>0OsDIR46
MATIAVTQTGTAKITIIHLNGHNLSPYTQERKKSNQDQKLCPTVVQMQSQQLLQCPLLYN
QQHQCSPLLTINPFLHLIPIEMAPKVEVPLCVVVLAAALAAGPPVADAASAHLHFYMHDV
LGASAVQVVRGPRGMFGNTVVMDDVLTEGPAATSSVLGRAQGQYIVASTGSMDLMVTMNV



VLSSGPFAGSSVTVVGRDDTGAAVRELTVVGGTGQFRMARGYVLWRTIRPDLLELDVYVN
P*

>0OsDIR47
MASSSKLSSAFALAVVVLLLAGGVMPAAEAASAHLHFFMHDTLTGAAPTAVQVVNGPRSH
FGDTIVIDDVLTAAASRSSAAVGRAKGQYVWASSGNPELLVTMEVVLTSGPFAGSSVTVV
GRDDIAAPVRELSVVGGTGEFRMASGYVLWKTVSLDHPNAILELDVYVNP*

>0OsDIR48
MAAMLISRRSIQLVLVVAAVVAIAGAVHAAAGETTATTTHIKVYWHDVVSGPSPTAVQVA
RAATTNSSASFFGAVVVIDDPLTSGPDLNASSPVGRAQGTYVSAGKDTVALLMNMNEVFQ
SGRYNGSTVAIMGRNEVFAAVREMAVVGGTGVFRWARGYAQARTHTLDMKTGDATVEYNL
YINH*

>0sDIR51
MASYYEITSRGALIKGREFNFSNLYLYHIYNSSEPNQQQIIDNVSSTAMGGLTVNNWTVY
DGVASDATLVARGQGLHTYAGNWHCSFTLVFEDERFNGSTLEVKGIFEETHDWAIVGGTG
EFAMASGVIKKTVYERTPEGTIIELTIRGFCPDF*

>0OsDIR42
MASLSSVLVGCFLLAAAVFLHRNGASTTTTTTHLHFYMHDAYTGPAPTAMRVVSGRSLLD
GDNGNGNGNGDDGSPPRQFGDIVALNNALTEGPSAGSARVGTAQGFAVRVSEGGVLSDLS
LHMVLEAGEHRGSSVTAKGRIDMDAGERESVVIGGTGRFRLARGYMVTKNYDYSLATGGI
VEIDLYLKH*

>0OsDIR39
MASLCSLLLSSSLILAVAVFLRHHIGASTTTTTTTHLHFYMHDTYTGPAPTTMRVVSGRS
LLDDGDGNNNDATSPPSSSSPPRRQFGDIVVLNSALTEGPSANKGGMVTDVSLHVVLEAG
EHRGSSVTAKGRIDMDAGERESVVIGGTGRFRFARGYMVTKNHYYKKAHRDRHYRCWNN*
>0OsDIR40
MAASSSLSPSLLLGCSFLIAAAVLLRRHDSAAATTTTTTHLHFYMHDAYTGPAPTAMRVV
SGRSLLQSTTDIVDGSSPPRQFGDIVVLNNALTEGPDAGSARVGTAQGFGVRVSEGGLVT
DLSMHLVMEAGEHRGSSVAIKGRIDVGVGVRESVVVGGTGRFRLARGYMASSSYDYSLAA
GGVVEIHVYLQH*

>0OsDIR45
MAHELIPAQTTSSTHKHLNLDLFLHQAYSGPNKNQQVLIKPGGNYLQPGGNYLQFGVLAV
HDWPLYDDEDQSKGKLVARARGHHMQTVQEMVDQWFTTGQIVEVDGSEFVGSTLLVAGTY
TTGQKGEWAIVGGTGKFSLAQGVIHKEMVRTNPGTGEVRLLQIRAKYSTVESCCEQNAED
KQKNHDIRLKTLLEQFARYREWIEREPSALVNFIDYKASEVDAAINDTNRHLLGTGGFGT
VYKAVIRGATVAVKITNEISHRGVRAFAQEFISRANAVSPFKPILGVSLQGLIRFL*

>AtDIR6
MAFLVEKQLFKALFSFFLLVLLESDTVLSFRKTIDQKKPCKHFSFYFHDILYDGDNVANA
TSAAIVSPPGLGNFKFGKFVIFDGPITMDKNYLSKPVARAQGFYFYDMKMDENSWESYTL
VENSTEHKGTLNIMGADLMMEPTRDLSVVGGTGDFFMARGIATFVTDLFQGAKYFRVKMD
IKLYECY

>AtDIR10
MAGQKILSLLVIALVVTFAAAARLLDEENAFSATTTTLGSGSGSTGIGFGAGTGSSGSGS
TGFGFGAGSGSSGSGSTGSGLGAGTGSIPSSGSGPGLLPTASSVPGSLAGGGSGSLPTTG
SATGAGAGTGSALGGGPGAGSALGGGAGAGPALGGGAGAGPALGGGAGAGSALGGGGAGA



GPALGGGVAGSGSALGGGASAGPDNTLVFFMHDILGGSNPTARAVTGVVANPALSGQLPF
AKPNGANLPVSNGVPSNNNNNGIVNNNNVPFLVGLGGTTANILOQNNNNGNNILNGFPVAS
GGQLPSGSALOQMLMFGTMTVIDDELTEGHELGSGLLGKAQGYYVASAIDGTSQTMAFTAM
FESGGYEDSISFFGVLRTAVSESHIGVMGGTGKYVNARGFAILKTFTGSSGTQQNQPHQF
TDGLETVVECTVYLSY

>AtDIR22
MIQKAVSNSSTSFEGSITMTDNALTSDVPVNSTVVGQSQGFYAGAAQRELGFLMAMNFAFK
TGKYNGSTITILGRNTVESKVREMTVVGGSGIFRLARGYVEARTKWEDPKTGDATVEYNC
YVLHY

>AtDIR9
MAKALHITIFLFLISSNLLAFINSARLLDEIQPQPQLVPTGQIPTVAPTEAEEEDGTDDN
PGLATTTTTASAVTVPAGPAEATEPLLEFFMHDVLGGSHPSARVVTGIVAQTEVNGIPFS
KASNSIFPVDNGVPLVNSNNINSVINPNTAPLLTGLGGAQTSTVIQNTNGNSNDALSANS
LPFVTAGNLPPGAALQHLMFGTITVVDDELTESHELGSAVIGRAQGFYLASSLDGTSQTL
SLTVLLHGEHDQHDTLDDAISFFGVHRTASHASQIAVIGGTGKFEHAKGYAIVETLHNQD
NQHITDGQDTILHFSVYLTYKA

>AtDIR15
MKSTLIIFFTLCLSMAVMARHESYYGNTKPAKLNEEKVTRVRFYLHDTLSGQNPTAVRIA
HANLTGGSASPVGFGSLFVIDDPLTVGPEKHSKEIGNGQGMYVSGCKDLSKFTIVMYADL
AFTAGKFNGSSISIFSRNPVAEEVGEREIAIVGGRGKFRMARGFVKVKTNKIDMKTGDAV
LRYDATVYHY

>AtDIR24
MAKALSLTIFLFLLIASNVQSARLLDEVQTQPQLVPQVPEEEDDSPQAVTTTPTPIPLPG
PATGGPEPILEFFMHDVLGGSHPSARVVTGIVAQTEVNGIPFSKSSNNIFPVDNAVPLVN
ANSINNLINPNTAPLLTGLSGSQANTVIQNSNGNSQGSLSSNNLPFVTITGQLPPIAALQQ
LMFGSITVVDDELTEGHELGSAIIGRAQGFYLASSLDGTSQTLSLTVLLHEDHDHHDTLD
DAISFFGVHRTASHASHIAVVGGTGRFEHAKGYAVVETLHNQEDQHVTDGHDTILHFSVY
LTYYKA

>AtDIR4
MGKNLGLVVSFYLCITFALGEYFSETRPITPKQLVVTNLHFFFHDTLTAPNPSAILIAKP
THTRGDNDSSPSPEGSLFALDDPLTVGPDPKSEKIGNARGMYVSSGKHVPTLTMYVDFGF
TSGKFNGSSIAVESRNTITEKEREVAVVGGRGRFRMARGVAQLNTYYVNLTNGDAIVEYN
VILYHY

>AtDIR2
MAKRFLLLLPLLSTILLLSVSVTESEAYSTTKPCQGYKPDKFTHLHFYFHDVISGDKPTA
VKVAEARRTNSSNVNFGVIMIADDPLTEGPDPSSKEVGRAQGMYALTAMKNISFTMVENL
AFTAGEFNGSTVAMYGRNEIFSKVREMPIIGGTGAFRFARGYAQAKTYKVVGLDAVVEYN
VFIWH

>AtDIR19
MGSFLSFFLISSRTLALVLISVTGETLESNFLHHKKEKLTHFRVYWHDIVTGQDSSSVSI
MNPPKKYTGATGFGLMRMIDNPLTLTPKLSSKMVGRAQGFYAGTSKEEIGLLMAMNFAIL
DGKYNGSTITVLGRNSVFDKVREMPVIGGSGLFRFARGYVQASTHEFNLKTGNAIVEYNC
YLLHY

>AtDIR18



MMKQSPFSLLTSIFLIAALFTATTALDPAPEDPIFELYMHDILGGSSPTARPITGLLGNI
YNGQVPFAKQIGFVPPQONGVAIPNANGAMPTVNGINGIPLGTGLSGTAFSGQNLNGIQTQ
LGPDGLSLGFGTITVIDDIITSGPDLGSQPLGKAQGVYVASSADGSTQMMAFTAMLEGGE
YNDNLNFYGIYRIGSAMSHLSVTGGTGRFKNACGFAEVRPLIPAGQHFVDGAEMLLRIIV
HLKY

>AtDIR3
MSKLILILTAQILLLTATALAGKNGEDFARTINRKHLGLGKKEKLTHLRVYWHDIVTGRN
PSSIRIQGPVAKYSSSSYFGSITMIDNALTLDVPINSTVVGQAQGMYVGAAQKEIGLLMA
MNLAFKTGKYNGSTITILGRNTVMSKVREMPVVGGSGMFRFARGYVEARTKLFDMKTGDA
TVESNCYILHY

>AtDIR1
MAKRFLLLLPLLSSILLLAVSVTAYSTTTPYQGYKPEKFTHLHFYFHDVISGDKPTAVKV
AEARPTTTLNVKFGVIMIADDPLTEGPDPSSKEVGRAQGMYASTAMKDIVFTMVENYVET
AGEFNGSTIAVYGRNDIFSKVRELPIIGGTGAFRFARGYALPKTYKIVGLDAVVEYNVFI

WH

>AtDIR17
MEDTGSIKQEAQSHPPGIFEIPGEPAVVINGVPDEPQTDCMIAKDEPISSGTVGSGEWLE
GREVRKFFLGRYYSGTVTKFDKQSGWYRVEYEDGDSEDLDWSELEEVLLPLDTKNSNTNA
QSEYGEAGQRVNVKAPYPGHKPEKLVTTTVKAPYPGHKPEKLIPLVDDILTVGPEITSEE
VGRAQGIFASADQNNFGLLMAFNFVFTKGEFSGSTVSMYGRNPIFSKVREMPIIGGTGAF
RFGRGYAQAKTFTENTTSGNAVVKYNVYIWH

>AtDIR13
MANQIYIISLIFLSVLLYQSTTVLSFRQPENLAKPCKRFVFYLHNVAYDGDNTDNATSAA
IVNPLGLGDFSFGKFVIMDNPVTMDQNMLSEQVARVQGFFFYHGKTKYDTWLSWSVVENS
TQHKGALNIMGENAFMEPTRDLPVVGGTGDFVMTRGIATFMTDLVEGSKYFRVKMDIKLY
ECYY

>AtDIR21
MASLYLLLLLPLFLALILAATITESKSESTTVKAPYPGHKPDKLTHLHFYFHDIVSGDKP
TSVQVANGPTTNSSATGFGLVAVVDDKLTVGPEITSEEVGRAQGMYASADQNKLGLLMAF
NLVFTKGKFSDSTVAMYGRNPVLSKVREMPIIGGTGAFRFGRGYALAKTLVENITSGDAV
VEYNVYIWH

>AtDIR206
MSKLILILTAQILLLTATALAGKNGEDFARTINRKHLGLGKKEKLTHLRVYWHDIVTGRN
PSSIRIQGPVAKYSSSSYFGSITMIDNALTLDVPINSTVVGQAQGMYVGAAQKEIGLLMA
MNLAFKTGKYNGSTITILGRNTVMSKVREMPVVGGSGMFRFARGYVEARTKLFDMKTEAT
ERNLKQMSSFFKSFAGNPREAAAMAMVQSSSYRVLSGKSCSNLRRNTPLDSFLAKGRSSV
KAFSFLYVSRFSTEPNNEFGHSSKRRSRGPVMA AKKASEGEKQEDGKYKQTVDLPKTGFG
MRANSLTREPELQKLWEENQVFKRVSDNNNGGSFILHDGPPYANGDLHMGHALNKILKDI
INRYKLLONYKVQYVPGWDCHGLPIELKVLQSLDQEVRKELTPLKLRAKAAKFAKATVKT
QMESFKREGVWADWNNPYLTLDPEYEAAQIEVEGQMALKGYTYRGRKPVHWSPSSRTALA
EAELEYPEGHISKSIYAIFKLVGGAKTSLLDEFIPNIYLAVWTTTPWTMPANAAVAVNAK
LQYSVVEVQSESEDESTVTSNKKKIPGKVLKNQQKLFVIVATDLVPALEAKWGVKLSISK
TFLGSDLENCRYTHPIDNRDCPVVIGGDYITTESGTGLVHTAPGHGQEDYATGLKYGLPL
VSPVDDEGKFTEEAGQFRGLSVLGEGNTAVVSYLDENMSLVMEESYAHKYPYDWRTKKPT



IFRATEQWFASVEGFRTATMDAINNVKWVPHQAVNRISAMTSSRSDWCISRQRTWGVPIP
AFYHVKTKEPLMNEETINHVKSIISQKGSDAWWYMSVEDLLPEKYRDKAADYEKGTDTMD
VWEDSGSSWAGVLGKREGLSFPADVYLEGTDQHRGWEFQSSLLTSIATQGKAPYSAVITHG
FVLDEKGMKMSKSLGNVVDPRLVIEGGKNSKDAPAYGADVMRLWVSSVDYTGDVLIGPQI
LROMSDIYRKLRGTLRYLLGNLHDWRVDNAVPYQDLPIIDQHALFQLENVVKNIQECYEN
YQFFKIFQIIQRFTIVDLSNFYFDIAKDRLYTGGTSSFTRRSCQTVLSTHLLSILRVIAP
IVPHLAEDVWQNLPFEYRNEDGSAAEFVFELKWPTLNEQWLSFPAEDVLFWQRLLELRTE
VNKVLELARNEKMIGSSLEAKVYLHTADAGMAAKLLEMSEAKNEADTLQRIFITSQVEVL
SSMEKEMISSVQHTGEYVEGENKVWIGVSRAEGSKCERCWNYSGQVGSFSDHPTLCGRCF
SVIVANPPEPAVAAVNSLA

>AtDIRS
MTNLILIFAAQILLFYAVASVGDELGRTMNGKHLGPYKKEKLTHLRVYWHNSVNGRNPSS
VMIQQPVLNSSLSGSITMMDDPLTFDVPRNATVVGQAQGMYVAAAQGEIGFLMVMNFAFT
TGKYNGSTITILGRNVVMSKVREMPVVGGSGIFRFARGYVEARTKSFDLKAGC

>AtDIR25
MAGCKVLFFLILALAITFVSAARLLDEEEDIGLVPLPTTSPGPLPTVGLGPFPTANSGPA
TGIASGTGSASGGLGSLGTNTGPGPLSTTGSSLLPVASSGTLPVTGPGPLPTSSGLLPGA
SSGNLPGSGSGPLPTVGSGAAATGLGAGAGSVIGGSVPDNTLVFFMHDILGGSNPTARAV
TGVVANAALSGQIPFAKPNGANLPVSNGVPSDNNNNGILNNNNVPLLVGLGGTTSNILQN
NGNNMLNGLPVANGGQLPSGSSLOMLMFGTLTVMDNELTEGHELGSGLLGKAQGFYVASA
LDGTSQTMAFTAMFESGGYEDSISFFGVHRTAASESHLGVMGGTGKYVNARGFAIVKTET
GSSGTQQQQPHQFTDGLETVLECTVYLSY

>AtDIR16
MMIKQSPFLLLTTILFTVAVEVAALDPAPEDPIFELYMHDLLGGSSPTARPITGLLGNIY
NGQVPFAKQIGFTPPENGIAIPNANGALPTVNGINGVPLGTGLSGTAYSGQNLNGIQTQL
GPDGLSLGFGTITVIDDILTSGPDLGSQPLGKAQGVYVASSADGSTQMMAFTAMLEGGEY
NDNLNFYGIYRIGSAMSHLSVTGGTGRFKNACGFAEVRPLIPSGQHEVDGAESLLRIIVH
LKY

>AtDIR23
MAKEEYVSRMLVMLIMIMPLVAQGSRLHSWANRLEETGKDKVTNLQFYFHDTLSGKNPTA
VKVAQGTDTEKSPTLFGAVFMVDDALTETADPKSKLVGRAQGLYGSSCKEEVGLIMAMSF
CFEDGPYKDSTISMIGKNSAMNPIREMPIVGGTGMFRMARGYAIARTNWEFDPKTGDAIVG
YNVTIMH

>AtDIR20
MAKLIFFLAVQILFLAVVSSAGDGEDFARTMDRKLLGLHKKEKLTHFKVYWHDILSGPNP
TSIMIQPPVTNSSYFGAISMIDNALTAKVPMNSTVLGQAQGFYAGAAQKELGFLMAMNFA
FKTGKYNGSTITILGRNTALSEVREMPIVGGSGLFRFARGYVEARTKWINLKNGDATVEY
SCYVLHY

>AtDIR7
MAKLILIIVTQILLIAAVVSARKGENFAKTIDKKHFGLRKEKLTHFRVYWHDILSGSNPS
SVVINPPISNSSFFGSVTVIDNRLTTEVAVNSTLVGQAQGIYAATGQRDASALMVMNFAF
KTGKYNGSSIAILGRNAVLTKVREMPVIGGSGLFRFARGYVEARTMWEDQKSGDATVEYS
CYVLHY

>AtDIR12



MTNQIYKQVFSFFLSVLLLQSSTVSYVPKSFDLKKPCKHFVLYLHNIAYDGDNAANATAA
TIVKPLGLGDHSFGELIINNPVTLDONYLSKPVARAQGFYFYNMKTNYNAWVAWTLVFEN
STKHKGTFTIMDANPFGLQPARDLSIVGGTGDFLMTRGIATFKTKLTQGSKYFCVEMNIK

LYECY

>AtDIR27

MVQPHGRGGGKGALIFRRTLTEGPENNSRIVGKAEGFIIPHEDFANSDFNVIYLTLETPE
YTGSVSIRSRDMTHKLKEVMEVVGGTGAFAFARGIAMFNEIDDHEEEAVTTYRVKLLLRF

PHTSHVDPQ

>AtDIR14

MANQIYLFSLICLSVLLCQSYTVSSFQKSLDLAKPCKRFVLHLHDIAYDGDNAANATSAA
IVNPLGLGDFSFGKFVIMDDPVTMDQNYLSKPVARVQGFFCYHGKATYDAWIAWTVVENS
TQHKGAFTIMGENPFMEPTRDLPIVGGTGDFIMTRGIATLTTDHIDGSKYFRVKLDIKLY

ECYH

>AtDIR5

MVGQMKSFLFLFVFLVLTKTVISARKPSKSQPKPCKNFVLYYHDIMFGVDDVQNATSAAV
TNPPGLGNFKFGKLVIFDDPMTIDKNFQSEPVARAQGFYFYDMKNDYNAWFAYTLVENST
QHKGTLNIMGADLMMVQSRDLSVVGGTGDFFMSRGIVTFETDTFEGAKYFRVKMDIKLYE

CY

>AtDIR11

MLQITNMATPFLLLLLPLIESTVLLLTITVTQSKPYSKTTPFQGNKPDKLTHLHFYFHDI
ISGDKPTTIRVAEAPGTNSSATVFGAVLIVDAPVTEGPELSSKEVGRAQGLYASTDMKTF
GFTMVFENFVFTEGEFNGSTAALYGRNPILLEERELPIIGGTGDFRFARGYALPKTYKVVN

IDAVVEYNVFIWH

>PDIR23
MAAPQSSNLSLLAVIILLVGGTHHAVGMELKKTEIEFYMHDVVKAMKNITTMKVTHGPHGFGMIRVIDNVLTEGL
QONSK ELGRARGMYVQDSLSGANLLMVLTVIFQAGEHSGSTLCLQGQDDTKQREISVVGGTGHFRHATGHAILET
QLSMGANSILNENITVLH

>PDIR24
MAAPQSSNLSLLAVIILLVGGTHHAVGMELKKTEIEFYMHDVVKAMKNITTMKVTHGPHGFGMIRVIDNVLTEGL
QONSKELGRARGMYVQDSLSGANLLMVLTVIFQAGEHSGSTLCLQGQDDTKQREISVVGGTGHFRHATGNAILET
QLSMGANSILNENITVLH

>PDIR25
MSSRLLFPVMAVIVIVFLQAAAGESEMNIVVYMHDNLTGRHQTSFPVAGLNGSSSNPGKFGTLVVISDAITKRPYVN
TNPGNIVGRAQGTYVNTNPVTGLDFEMVFTLIFQNMEYNGSTLEIQGTDRFDQPQCEYAVVGGTGKFRFARGY
AVVTVESASGPNAVLKFNTTFLVPS

>PDIR26
MGSGLLFPAMATATLVIVEVQAAAGQSEMNMLFYMTDNLTGSSETAFPVAGFNGSSSDPGKFGTLVIINDAITKRP
EITKSDTDNLVGRAQGTYINTNPVTGLDFLMLFTIIFQNMEYNGSTLQIQGTETFGRPQREYAVVGGTGKFRFARGH
VVCTTESSSGKNAVPRENITFRTN

>PDIR28
MGSGFSFSAMAVIVFLLAVAGEAEINMVEFYIHDNLRGSNVTAIPVAGLNGSSSNAGKEGTIVTISDVITRRPQITESDS
DNIVGRAQGTYVNTNPVTGLDFLMVMTIVFQDMEYNGSTLEIQGTDRFTQPQREFAVVGGTGKFRLARGYAIASTE
ALSSPNSIIKFNTTVQI

>PDIR30



MAKEAVWSMAFILCIAMAARSEKEINMVFYMHDVVAGSNRTAAQVGAGSSIKPGFGAMVVIDDALTRTPSPDSTL
VGRAQGMYLSDSLAILTSPDSLLAFTAILEWPGEYSGSTLSIQGGNRMFMDQREVSVVGGTGKFRFALGYATVHNV
STALQFNVTVRVP

>PDIR35
NMVEFYTHDNLSGNNVTAFSVAGLNGSSSSAGKEFGTVVVMSDDVTKRPKINESDADNTVGRAQGIFVNTNLVTGL
DTLLVFTVIFHDMEYGGSTLEIQGTDRFAYPHREVAVVGGTGKFRFARGYAILTTELLSGTDSVIKFNTTLRTA

>Pdhl
MGVKVALVVFFMFFVLCSPFPHLVLFFHDIITYNGSNAANATSAIVAAPEGANLTKLASQFHFGNIVVFDDPVTLDN
NLHSNQVGRAQGSYIYDTKNTFTAWLGFTFVLNSTDHRGTITLAGADPTLKKTRDVSVIGGTGDFFMHRGIATIMT
DAFEGQVYFRLRVDVKFYECW

>[iDIR1
MVSQMKQFLLVFILLVLSKTVISATKPSKSQSKPCKNFVEFYYHDIMFGVDDVQNATSAAVTNPPGLGNFKFGKLVIF
DDPVTLDKNYQSEPVARAQGFYFYDMKNDYNAWESYTLVENSTQHKGTLNIMGADLMMEKTRDLSVVGGTGDEF
FMSRGIVTFETDTFEGAKYFRVKMDIKLYECY*

>[iDIR2
MASLVEKQLFKSLFSFFLLVLLESDTVESSQKTLDQRKPCKHFSFYFHDILYDGDNVANATSAAIVSPPGLGNFKFGK
FVIFDDPITMDKNYLSEPVARAQGFYFYDMKTDFNAWFCYTLVENSTEHKGTLNIMGADLMMEPTRDLSVVGGTG
DFFMARGIATFVTDIFQGAKYFRVKMDIKLYECY*
MAIWNGRVLNLCILWLLVSIVLLNGIDCHSRKKKLPKPCRNLVLYFHDIIYNGKNAGNATSTLVAAPQGANLTIMT
GNYHFGDLAVFDDPITVDNNLHSPPVGRAQGFYFYDMKNTFSAWLGFTEVLNSTDYKGTITFGGADPILAKYRDIS
VVGGTGDF LMARGIATIDTDAYEGDVYFRLRVNITLYECY*

>TpDIR5
MKAIRVLHLCFLCLLVSAILLKSADCHSWKKKLPKPCKNLVLYFHDIIYNGKNAENATSALVAAPEGANLTIMTGN
NHFGNLAVEDDPITLDNNLHSPPVGRAQGFYFYDMKNTFSAWLGFTEFVLNSTDHKGTITENGADPILTKYRDISVV
GGTGDFLMARGIATISTDSYEGEVYFRLRVNITLYECY*

>FiDIR1
MVSKTQIVALFLCFLTSTSSATYGRKPRPRRPCKELVFYFHDVLFKGNNYHNATSAIVGSPQWGNKTAMAVPENYG
DLVVEDDPITLDNNLHSPPVGRAQGMYFYDQKNTYNAWLGESFLENSTKYVGTLNFAGADPLLNKTRDISVIGGT
GDFFMARGVATLMTDAFEGDVYFRLRVDINLYECW*

>LuDIR1
MAISRSNIALFFIFFICLSSANSSAKKKQHTPCKELVLFFHDITYNGHNKANATAAIVAAPEGANRTILAGEFHFGNIA
VEDDPITLDNNLHSPPVGRAQGMYLYDTKNTFTAWLGFTFSLNSTEHQGTINFMGADPLMNKTRDVSIVGGTGDE
FMHRGVATIMTDSYEGEVYFRLRVDMKFYDCW*

>LuDIR5
MKHSSSHSSSCLPFLLTTTTPIFLLLLSLICPAAATWRTPTHHQHGRNPNKPCKQLVLYYHDILFHGNGDQGNATSA
AAANATKLGDYKFGMLVVFDDPVTKDGHLKSKAVARAQGFYFYDMKSTYNAWFAYTLVENSTEHKGTINIMGA
DMMSEKTRDLSVVGGTGDFFMARGIATFRTDTFQGDNYFRLEMDIKLYDCYKY*

>LuDIR6
MKHTSSFHFLLTTTTLIFLLLLSLISPGDATWRTPSHHLQHAKHPKPCKQLVLYYHDILFHGNGDQGNATSAAAAN
ATKLGDYKFGMLVVEDDPVTKDGHLKSKAVARAQGFYFYDMKSTYNAWFAYTLVENSTDHKGTLNIMGADMM
SEETRDLSVVGGTGDFFMARGIATFRTDTFQGDAYFRLEMDIKLYECY*

>GhDIR4



MRGTSVLSWILILCVCQAAVRSQYYSDTLPYQPRPVLVINLHFYMHEFTGTTAVVLTQANITSNNSSVPFATLVAV
NDPLRTGPEPDSELIGNVQGISLLAGSNASSTQYIEFGFNTGKFNGSSLSVFSRGDPGLAVVGGRGQFAMATGTALF
NPILINATNVIMEFNFTVIHY

>GhDIR3
MRGTSVLSWILIICLSQVAVRSQYYSDTVPYHPRPVVVTNLHFYMHEFTGTTAVVLTQANITSNNSSVPFATLVAIN
DPLRTGPEPDSELIGNVQGMSLLAGSNASSTQYIDFEFNTGKFNGSSLSVFSRGEAGLAVVGGRGQFAMATGTALF
NPLLINATNVIMEENFTVIHY

Table S1: List of primers for the qRT-PCR analyses

Primer Primer
primer sequences(5'-3") primer sequences(5'-3")
Name Name
DIR1-qF CATTAACCTTAGGGCCTGAAA DIR22-qgF ATGGCGATGGACTTTGCATTCAC

DIR1-gR ATCTCTCTCACCGTCGAGAACA DIR22-gR GTGAACTACTGTATCATTGTAGCC

DIR2-qF TTGGCAGCACTTTTATGGTG DIR23-qF CTGACCTTCGAGAACCCCAA
DIR2-gR ACAATTGGCATTTCCCTGAC DIR23-gqR TTGCAACATAGGAAGGCCAGT
DIR3-qF GCAATTGCTCGGCCCCTAAA DIR24-qF ATGTTTGTTCAAGGGTACGTGAC
DIR3-gR TCGAAGTTGGTTCTGGCCCT DIR24-gR AGTAATTATATCATTTCCCACATGTT
DIR4-qF AGCCTGTTGGAAAAGCTCAA DIR25-qF GGCCTCAAGCGAGAGAAACT
DIR4-gR ATCACCTTGCTCGTCAAACC DIR25-qR CACCGTCAAAGGGTCATCCA
DIR5-qF AACCCAACTTGGACCAGACG DIR26-qF CGTTACCACTACAGCGCTCA
DIR5-gR CCCTAACTCAGGGCTGTTGG DIR26-qR CATCTTCAACGGTGGTGGGA
DIR6-qF TTGACCCTGTAGCAGCAACC DIR27-qF GTCTCCGAGTCTCAGCTTGC
DIR6-gR GCCATTGGCATTTGGGATGG DIR27-qR GGTCTCAACACCATCGGTCG
DIR7-qF GTGCCGATTTGATGATGATG DIR28-qF AATGCCCAAGGGCTGTATGT

DIR7-gR GAATCGTGGCAATCCCTCTA DIR28-qR ACTGAGCAAACCCTCTAGCC

DIR8-qF AGGCGCCAACTTAACCATCT DIR29-qF CCTCGCCTITCACTTCTCCCTTCATG
CCAGTAGTAACATTGAGAAAGCTGG
DIR8-qR TACATGCCTTGTGCCCTACC DIR29-gR
C
DIR9-qF AGGCGCCAACTTAACCATCT DIR30-qF GGGTCTAATCGCACCGAAGG
DIR9-gR TACATGCCTTGTGCCCTACC DIR30-qR TCTGGCTCAGGTCCCACTTT

DIR10-qF GATGCATTCGAGGGTGAAGT DIR31-qF CCTTGGTGGGAGTCATGCAA
DIR10-gR CAAATGCTGAACTCGAAGCA DIR31-gqR GAGTTCGGATCAGGCCCTTC
DIR11-qF ATGGCAGCACGTTTAGTGTG DIR32-qF TCATTGGTCATGCAGAGGGG
DIR11-gR ATGGCATCAAATCCAACCAT DIR32-qR AAGCCGAGCAAACCCTGTAG
DIR12-qF TCACGGGTCATAGGAAAAGC DIR33-qF CITTGCCACAAACAAGGCCA
DIR12-gR AAATGCGAATGACCCAGTTC DIR33-qR TGCAGCCCCAGTTGGATTAG
DIR13-qF GACGAGCACAAGGGCTTTAC DIR34-qF ATCATCGCCCGCACTGAAAT
DIR13-gR ATATCATCCGCCCCAGCAAA DIR34-qR AGTGGAGCGTTGTTTGGGTT
DIR14-qF GCTCGGCTTTACATTTGCTC DIR35-qF TGGCAATGACAGTAAAGTTTGTG
DIR14-gR CCCAGTGCCTCCAACTACAG DIR35-qR TACTCTTAGAACCAACACCAACCG
DIR15-qF ACGGAGGAGACAAGGGATTT DIR36-qF ATTTATGCATCGGCATCACA
DIR15-gR TGGTAGGACTTGGTGCACAG DIR36-qR CTCTTGCAAAACGGAAAAGC
DIR16-qF ACCAGTTGGTAGGGCACAAG DIR37-qF TATGCATCGGCATCACAAAG
DIR16-gR GCGGAGCCTGAAATACACAT DIR37-qR AGTCTTCGCCTGAGCATAGC
DIR17-qF ACGGATTGGGACTAGGCTTT DIR38-qF AGGAAGAGCACAGGGGATTT



DIR17-gR GACATTGCGCTACCAATCCT DIR38-qR AGCCTCTTGCAAACCTGAAA
DIR18-qF GCCCGCCTGCATTTCTACTT DIR39-qF TGATCCCTTGACCATGACGC
DIR18-gR CGGCTACCTCCAACAACCAT DIR39-qR CACCGACAATCGGCATCTCT
DIR19-qF TGTGCCACCATTGAACACTIT DIR40-qF GGGAGCTCCATCAGTGTGIT
DIR19-gR ATGGCCATTAACAAGCCAAG DIR40-gR AAACAATCGCATCACCGTTAG
DIR20-qF AAGCTGCCCTATTGATGGCT UBIC_qF TTGCTTGAGGAACTTGAAC
DIR20-gR AAGCCCACTACCTCCGATCA UBIC_gR GTGAGGACCGATTACAGT
DIR21-qF GTCACCGGAGAAAACCAAGA B-Actin_.qF  GACCTTCAATGTGCCTGCAA
DIR21-gR TGATGTGTTGGAAGGTGCTC B-Actin_.qR  ACCATCACCAGAATCCAGCA
Primer Primer

primer sequences(5'-3") primer sequences(5'-3")
Name Name
B-Actin_.qgF  GACCTTCAATGTGCCTGCA
B-Actin_.qR  ACCATCACCAGAATCCAGC

Table S2: Sequences of 10 predicted motifs of the PtDIR proteins

Name E-value Sites  Width  best possible matched sequences annocation
Motif 1~ 1.5e-571 35 41 HFGNIAVFDDPITLDNNLHSPPVGRAQGMYIYDTKNTFTAW dirigent domain
Motif2  7.4e-346 39 21 REMPVVGGSGLFRFARGYAQA dirigent domain
Motif3  8E-196 32 15 LHFYFHDIVSGKNPT dirigent domain
Motif4  3E-195 18 29  MAMNFVFLQGKYNGSTISILGRNHVESKV dirigent domain
Motif 5  3E-111 17 15 KTGDAIVEYNVYVFH _

Motif 6  1.1E-92 8 21 DAYEGDVYFRLRVDIKFYECW _
Motif7  2.5E-77 16 21  GFSFVENSTEHKGSINFAGAD _

Motif 8  5.9E-56 8 21 HEFVRSLDRKLLGLKKEKLSH _
Motif9  1.1E-36 8 29 RATCILLCFFTFLVASSAHPGKKKQYKPC _
Motifl0  2.1E-33 6 21 NATSAIVAAPEGANLTILAGQ _

Table S3: Ka/Ks analysis of PtDIR gene pair duplications

Divergence
Sequence Ka Ks Ka/Ks P-Value Length

(MYA)
PtDIR8&PtDIR14 0.08205 0.507598 0.16163 6.77E-19 549 16.92
PtDIR8&PtDIR16 0.09762 0.751976 0.12982 4.13167E-28 546 25.06
PtDIR5&PtDIR17 0.06396 0.177159 0.36102 2.89E-05 735 5.9053
PtDIR8&PtDIR9 0.02188 0.103373 0.21166 1.80E-04 549 3.44
PtDIR21&PtDIR20 0.09651 0.231157 0.41752 2.00E-04 579 7.7
PtDIR25&PtDIR38 0.06549  0.193886  0.33777 1.07E-04 585 6.46
PtDIR7&PtDIR15 0.06211 0.489172 0.12696 1.06E-18 537 16.31
PtDIR9&PtDIR14 0.0731 0.475496 0.15374 1.18E-17 549 15.85
PtDIR9&PtDIR16 0.09721 0.736983 0.1319 1.24E-27 546 24.57
PtDIR10&PtDIR13 0.17468 1.0662 0.16383 3.10E-37 558 35.54
PtDIR16&PtDIR14 0.09004 0.318012 0.28314 2.15E-08 546 10.6
PtDIR25&PtDIR36 0.16179 0.456072 0.35474 3.21E-09 573 15.2
PtDIR27&PtDIR33 0.05994 0.236042 0.25394 3.77E-11 927 7.86



PtDIR36&PtDIR38

0.17797

0.480504

0.37039

7.38E-09 573 16.02

Table S4: Transcription factors predicted for the binding promotors of the PtDIR genes

PtDIR40 G-box GCCACGTGGA cis-acting regulatory element involved in light responsiveness
PtDIR40 G-box CACGTG cis-acting regulatory element involved in light responsiveness
PtDIR40 G-Box CACGTG cis-acting regulatory element involved in light responsiveness
PtDIR40 ERE ATTTTAAA

PtDIR40 ERE ATTTTAAA

PtDIR40 ERE ATTTCATA

PtDIR40 TC-rich repeats ATTCTCTAAC cis-acting element involved in defense and stress responsiveness
PtDIR40 ABRE CACGTG cis-acting element involved in the abscisic acid responsiveness
PtDIR40 ABRE ACGTG cis-acting element involved in the abscisic acid responsiveness
PtDIR36 ABRE ACGTG cis-acting element involved in the abscisic acid responsiveness
PtDIR36 ABRE CGTACGTGCA cis-acting element involved in the abscisic acid responsiveness
PtDIR36 MRE AACCTAA MYB binding site involved in light responsiveness

PtDIR36 CGTCA-motif CGTCA cis-acting regulatory element involved in the MeJA-responsiveness
PtDIR36 MBS CAACTG MYB binding site involved in drought-inducibility

PtDIR36 G-Box CACGTT cis-acting regulatory element involved in light responsiveness
PtDIR36 ERE ATTTTAAA

PtDIR36 TCA-element CCATCTTTTT cis-acting element involved in salicylic acid responsiveness
PtDIR36 MBSI TTTTTACGGTTA MYB binding site involved in flavonoid biosynthetic genes regulation
PtDIR37 TC-rich repeats GTTTTCTITAC cis-acting element involved in defense and stress responsiveness
PtDIR37 ERE ATTTCATA

PtDIR37 ERE ATTTTAAA

PtDIR37 ERE ATTTTAAA

PtDIR37 ERE ATTTTAAA

PtDIR37 ERE ATTTTAAA

PtDIR37 ERE ATTTTAAA

PtDIR38 ABRE ACGTG cis-acting element involved in the abscisic acid responsiveness
PtDIR38 LTR CCGAAA cis-acting element involved in low-temperature responsiveness
PtDIR38 G-box CACGAC cis-acting regulatory element involved in light responsiveness
PtDIR38 ERE ATTTTAAA

PtDIR38 ERE ATTTTAAA

PtDIR38 ERE ATTTTAAA

PtDIR38 ERE ATTTTAAA

PtDIR38 ERE ATTTTAAA

PtDIR38 G-Box CACGTT cis-acting regulatory element involved in light responsiveness
PtDIR39 CGTCA-motif CGTCA cis-acting regulatory element involved in the MeJA-responsiveness
PtDIR39 CGTCA-motif CGTCA cis-acting regulatory element involved in the MeJA-responsiveness
PtDIR39 CGTCA-motif CGTCA cis-acting regulatory element involved in the MeJA-responsiveness
PtDIR39 TC-rich repeats ATTCTCTAAC cis-acting element involved in defense and stress responsiveness
PtDIR39 TC-rich repeats ATTCTCTAAC cis-acting element involved in defense and stress responsiveness
PtDIR39 MRE AACCTAA MYB binding site involved in light responsiveness



PtDIR39
PtDIR39
PtDIR39
PtDIR32
PtDIR32
PtDIR32
PtDIR32
PtDIR33
PtDIR33
PtDIR33
PtDIR33
PtDIR34
PtDIR34
PtDIR34
PtDIR34
PtDIR34
PtDIR34
PtDIR34
PtDIR34
PtDIR34
PtDIR34
PtDIR34
PtDIR35
PtDIR35
PtDIR35
PtDIR35
PtDIR35
PtDIR35
PtDIR29
PtDIR29
PtDIR29
PtDIR29
PtDIR29
PtDIR29
PtDIR29
PtDIR29
PtDIR29
PtDIR29
PtDIR29
PtDIR29
PtDIR29
PtDIR29
PtDIR29
PtDIR29

G-box

MBS

MBS
CGTCA-motif
ERE

MBS

MBS

ERE

LTR
TATC-box
TC-rich repeats
TC-rich repeats
ABRE

ABRE

ABRE

G-box

MBSI
TCA-element
G-Box

G-Box

ERE

MBS
WUN-motif
WUN-motif
TC-rich repeats
CGTCA-motif
LTR
TCA-element
TC-rich repeats
CGTCA-motif
ABRE

ABRE

ABRE

MRE
WUN-motif
G-box

G-box

G-box
TGA-element
LTR

G-Box

ERE

LTR

MBSI

CACGAC
CAACTG
CAACTG
CGTCA
ATTTCATA
CAACTG
CAACTG
ATTTTAAA
CCGAAA
TATCCCA
GTTTTCITAC
GTTTTCTITAC
ACGTG
ACGTG
ACGTG
CACGTC

aaaAaaC(G/C)GTTA

CCATCTTTTT
CACGTT
CACGTT
ATTTCATA
CAACTG
AAATTTCTT
AAATTACT
GTTTTCTITAC
CGTCA
CCGAAA
CCATCTTTTT
GTTTTCTITAC
CGTCA
ACGTG
CACGTG
ACGTG
AACCTAA
AAATTTCTT
CCACGTAA
TACGTG
CACGTG
AACGAC
CCGAAA
CACGTG
ATTTCATA
CCGAAA
TTTTTACGGTTA

cis-acting regulatory element involved in light responsiveness
MYB binding site involved in drought-inducibility
MYB binding site involved in drought-inducibility

cis-acting regulatory element involved in the MeJA-responsiveness

MYB binding site involved in drought-inducibility
MYB binding site involved in drought-inducibility

cis-acting element involved in low-temperature responsiveness
cis-acting element involved in gibberellin-responsiveness
cis-acting element involved in defense and stress responsiveness
cis-acting element involved in defense and stress responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting regulatory element involved in light responsiveness
MYB binding site involved in flavonoid biosynthetic genes regulation
cis-acting element involved in salicylic acid responsiveness
cis-acting regulatory element involved in light responsiveness

cis-acting regulatory element involved in light responsiveness

MYB binding site involved in drought-inducibility

cis-acting element involved in defense and stress responsiveness
cis-acting regulatory element involved in the MeJA-responsiveness
cis-acting element involved in low-temperature responsiveness
cis-acting element involved in salicylic acid responsiveness
cis-acting element involved in defense and stress responsiveness
cis-acting regulatory element involved in the MeJA-responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness

MYB binding site involved in light responsiveness

cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness
auxin-responsive element

cis-acting element involved in low-temperature responsiveness

cis-acting regulatory element involved in light responsiveness

cis-acting element involved in low-temperature responsiveness

MYB binding site involved in flavonoid biosynthetic genes regulation



PtDIR29
PtDIR29
PtDIR31
PtDIR31
PtDIR31
PtDIR31
PtDIR31
PtDIR26
PtDIR26
PtDIR26
PtDIR26
PtDIR26
PtDIR26
PtDIR26
PtDIR26
PtDIR26
PtDIR26
PtDIR26
PtDIR26
PtDIR27
PtDIR27
PtDIR27
PtDIR27
PtDIR27
PtDIR27
PtDIR27
PtDIR28
PtDIR28
PtDIR28
PtDIR28
PtDIR25
PtDIR25
PtDIR25
PtDIR25
PtDIR25
PtDIR25
PtDIR25
PtDIR25
PtDIR23
PtDIR23
PtDIR23
PtDIR23
PtDIR23
PtDIR24

MBS

ERE

MBSI
TCA-element
TCA-element
WUN-motif
CGTCA-motif
G-box

G-box

MBS

MBS

ERE

ERE

ERE

TC-rich repeats
MRE

MRE
WUN-motif
ABRE

MRE

TC-rich repeats
CGTCA-motif
CGTCA-motif
ERE

LTR

LTR

LTR

LTR

MBS

ERE
CGTCA-motif
TC-rich repeats
TC-rich repeats
ABRE

ABRE
WUN-motif
MBS

G-Box
WUN-motif
TC-rich repeats
TC-rich repeats
ERE
TATC-box
ABRE

CAACTG
ATTTTAAA
TTTTTACGGTTA
CCATCTTTTIT
CCATCTTTTT
CCATITCAA
CGTCA
TAACACGTAG
TACGTG
CAACTG
CAACTG
ATTTCATA
ATTTTAAA
ATTTTAAA
ATTCTCTAAC
AACCTAA
AACCTAA
AAATTACT
ACGTG
AACCTAA
ATTCTCTAAC
CGTCA
CGTCA
ATTTCATA
CCGAAA
CCGAAA
CCGAAA
CCGAAA
CAACTG
ATTTCATA
CGTCA
ATTCTCTAAC
ATTCTCTAAC
ACGTG
GCAACGTGTC
AAATTACT
CAACTG
CACGTT
AAATTACT
ATTCTCTAAC
GTTTTCTITAC
ATTTTAAA
TATCCCA
CACGTG

MYB binding site involved in drought-inducibility

MYB binding site involved in flavonoid biosynthetic genes regulation

cis-acting element involved in salicylic acid responsiveness

cis-acting element involved in salicylic acid responsiveness

cis-acting regulatory element involved in the MeJA-responsiveness
cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness
MYB binding site involved in drought-inducibility

MYB binding site involved in drought-inducibility

cis-acting element involved in defense and stress responsiveness
MYB binding site involved in light responsiveness

MYB binding site involved in light responsiveness

cis-acting element involved in the abscisic acid responsiveness
MYB binding site involved in light responsiveness

cis-acting element involved in defense and stress responsiveness
cis-acting regulatory element involved in the MeJA-responsiveness

cis-acting regulatory element involved in the MeJA-responsiveness

cis-acting element involved in low-temperature responsiveness
cis-acting element involved in low-temperature responsiveness
cis-acting element involved in low-temperature responsiveness
cis-acting element involved in low-temperature responsiveness

MYB binding site involved in drought-inducibility

cis-acting regulatory element involved in the MeJA-responsiveness
cis-acting element involved in defense and stress responsiveness
cis-acting element involved in defense and stress responsiveness
cis-acting element involved in the abscisic acid responsiveness

cis-acting element involved in the abscisic acid responsiveness

MYB binding site involved in drought-inducibility

cis-acting regulatory element involved in light responsiveness

cis-acting element involved in defense and stress responsiveness

cis-acting element involved in defense and stress responsiveness

cis-acting element involved in gibberellin-responsiveness

cis-acting element involved in the abscisic acid responsiveness



PtDIR24
PtDIR24
PtDIR24
PtDIR24
PtDIR24
PtDIR24
PtDIR24
PtDIR24
PtDIR24
PtDIR24
PtDIR24
PtDIR24
PtDIR24
PtDIR24
PtDIR24
PtDIR24
PtDIR22
PtDIR22
PtDIR22
PtDIR22
PtDIR22
PtDIR22
PtDIR22
PtDIR22
PtDIR13
PtDIR13
PtDIR13
PtDIR14
PtDIR14
PtDIR14
PtDIR14
PtDIR14
PtDIR14
PtDIR15
PtDIR15
PtDIR15
PtDIR15
PtDIR15
PtDIR15
PtDIR16
PtDIR16
PtDIR16
PtDIR16
PtDIR16

ABRE

ABRE

ABRE

ABRE
CGTCA-motif
TC-rich repeats
ERE

ERE

ERE

ERE

G-Box

G-Box

LTR

G-box

G-box

G-box

ABRE
WUN-motif
MRE

ERE

ERE

G-Box
TCA-element
LTR
TCA-element
MBS
CGTCA-motif
TCA-element
ERE

ERE

MBS

ABRE

ERE

MBS

LTR
TATC-box
MRE

MRE

TC-rich repeats
G-Box

G-Box

ERE

LTR
TATC-box

ACGTG
TACGGTC
ACGTG
ACGTG
CGTCA
ATTCTCTAAC
ATTTTAAA
ATTTTAAA
ATTTTAAA
ATTTTAAA
CACGTG
CACGTT
CCGAAA
ACACGTGT
CACGTG
TACGTG
ACGTG
AAATTACT
AACCTAA
ATTTTAAA
ATTTTAAA
CACGTT
CCATCTTTTT
CCGAAA
CCATCTTTTT
CAACTG
CGTCA
CCATCTTTTT
ATTTTAAA
ATTTCATA
CAACTG
TACGGTC
ATTTTAAA
CAACTG
CCGAAA
TATCCCA
AACCTAA
AACCTAA
GTTTTCTTAC
CACGTT
CACGTT
ATTTTAAA
CCGAAA
TATCCCA

cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness

cis-acting element involved in the abscisic acid responsiveness

cis-acting regulatory element involved in the MeJA-responsiveness

cis-acting element involved in defense and stress responsiveness

cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness
cis-acting element involved in low-temperature responsiveness
cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness

cis-acting element involved in the abscisic acid responsiveness

MYB binding site involved in light responsiveness

cis-acting regulatory element involved in light responsiveness
cis-acting element involved in salicylic acid responsiveness
cis-acting element involved in low-temperature responsiveness
cis-acting element involved in salicylic acid responsiveness

MYB binding site involved in drought-inducibility

cis-acting regulatory element involved in the MeJA-responsiveness

cis-acting element involved in salicylic acid responsiveness

MYB binding site involved in drought-inducibility

cis-acting element involved in the abscisic acid responsiveness

MYB binding site involved in drought-inducibility

cis-acting element involved in low-temperature responsiveness
cis-acting element involved in gibberellin-responsiveness

MYB binding site involved in light responsiveness

MYB binding site involved in light responsiveness

cis-acting element involved in defense and stress responsiveness
cis-acting regulatory element involved in light responsiveness

cis-acting regulatory element involved in light responsiveness

cis-acting element involved in low-temperature responsiveness

cis-acting element involved in gibberellin-responsiveness



PtDIR16
PtDIR16
PtDIR16
PtDIR16
PtDIR16
PtDIR17
PtDIR17
PtDIR17
PtDIR17
PtDIR17
PtDIR17
PtDIR17
PtDIR17
PtDIR17
PtDIR17
PtDIR18
PtDIR18
PtDIR18
PtDIR18
PtDIR18
PtDIR18
PtDIR18
PtDIR18
PtDIR18
PtDIR18
PtDIR18
PtDIR18
PtDIR18
PtDIR18
PtDIR18
PtDIR19
PtDIR19
PtDIR19
PtDIR19
PtDIR19
PtDIR19
PtDIR19
PtDIR20
PtDIR20
PtDIR20
PtDIR20
PtDIR20
PtDIR20
PtDIR20

ABRE

ABRE
WUN-motif
MRE
CGTCA-motif
ABRE

ABRE

TC-rich repeats
ERE

G-Box

G-Box

MBS

MBS

MBS
TCA-element
TCA-element
G-box

G-box

G-box

LTR

G-Box

ABRE

ABRE

ABRE

ABRE

ABRE

ABRE

MRE
WUN-motif
WUN-motif
TCA-element
G-Box

MBS
CGTCA-motif
CGTCA-motif
CGTCA-motif
ABRE

ABRE

ABRE

ABRE

ABRE

ABRE

ABRE

ABRE

ACGTG
ACGTG
CAATTACAT
AACCTAA
CGTCA
ACGTG
ACGTG
ATTCTCTAAC
ATTTTAAA
CACGTT
CACGTT
CAACTG
CAACTG
CAACTG
TCAGAAGAGG
TCAGAAGAGG
TACGTG
CACGTG
TACGTG
CCGAAA
CACGTG
TACGTGTC
ACGTG
CACGTG
ACGTG
TACGTGTC
ACGTG
AACCTAA
AAATTTCTT
AAATTACT
CCATCTTTTT
CACGTT
CAACTG
CGTCA
CGTCA
CGTCA
ACGTG
AACCCGG
AACCCGG
AACCCGG
AACCCGG
AACCCGG
AACCCGG
AACCCGG

cis-acting element involved in the abscisic acid responsiveness

cis-acting element involved in the abscisic acid responsiveness

MYB binding site involved in light responsiveness

cis-acting regulatory element involved in the MeJA-responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness

cis-acting element involved in defense and stress responsiveness

cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness
MYB binding site involved in drought-inducibility

MYB binding site involved in drought-inducibility

MYB binding site involved in drought-inducibility

cis-acting element involved in salicylic acid responsiveness
cis-acting element involved in salicylic acid responsiveness
cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness
cis-acting element involved in low-temperature responsiveness
cis-acting regulatory element involved in light responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness

MYB binding site involved in light responsiveness

cis-acting element involved in salicylic acid responsiveness
cis-acting regulatory element involved in light responsiveness
MYB binding site involved in drought-inducibility

cis-acting regulatory element involved in the MeJA-responsiveness
cis-acting regulatory element involved in the MeJA-responsiveness
cis-acting regulatory element involved in the MeJA-responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness
cis-acting element involved in the abscisic acid responsiveness

cis-acting element involved in the abscisic acid responsiveness



PtDIR20
PtDIR20
PtDIR20
PtDIR20
PtDIR20
PtDIR20
PtDIR20
PtDIR21
PtDIR21
PtDIR21
PtDIR21
PtDIR21
PtDIR21
PtDIR21
PtDIR12
PtDIR12
PtDIR12
PtDIR12
PtDIR12
PtDIR12
PtDIR12
PtDIR12
PtDIR12
PtDIR12
PtDIR12
PtDIR12
PtDIR12
PtDIR12
PtDIR12
PtDIR1
PtDIR1
PtDIR1
PtDIR1
PtDIR1
PtDIR1
PtDIR1
PtDIR1
PtDIR1
PtDIR1
PtDIR1
PtDIR1
PtDIR1
PtDIR1
PtDIR1

CGTCA-motif
MBS

ERE

ERE
TCA-element
TGA-element
LTR

G-box

G-box

G-box

MBS

ERE

ERE

ABRE
CGTCA-motif
CGTCA-motif
CGTCA-motif
TC-rich repeats
MRE

MRE

ERE

ERE

ERE

ERE

ERE

ERE

ERE

ERE

ERE

G-box

G-box

G-box

G-Box

G-Box

ERE

ERE

MBS

MBS
CGTCA-motif
CGTCA-motif
CGTCA-motif
CGTCA-motif
WUN-motif
ABRE

CGTCA
CAACTG
ATTTTAAA
ATTTTAAA
CCATCTTTTT
AACGAC
CCGAAA
CACGAC
TAACACGTAG
TACGTG
CAACTG
ATTTTAAA
ATTTTAAA
ACGTG
CGTCA
CGTCA
CGTCA
GTTTTCTITAC
AACCTAA
AACCTAA
ATTTTAAA
ATTTTAAA
ATTTTAAA
ATTTTAAA
ATTTTAAA
ATTTTAAA
ATTTCATA
ATTTTAAA
ATTTTAAA
CACGTC
TACGTG
CACGTG
CACGTGAAA
CACGTG
ATTTTAAA
ATTTTAAA
CAACTG
CAACTG
CGTCA
CGTCA
CGTCA
CGTCA
AAATTACT
ACGTG

cis-acting regulatory element involved in the MeJA-responsiveness

MYB binding site involved in drought-inducibility

cis-acting element involved in salicylic acid responsiveness
auxin-responsive element

cis-acting element involved in low-temperature responsiveness
cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness

MYB binding site involved in drought-inducibility

cis-acting element involved in the abscisic acid responsiveness

cis-acting regulatory element involved in the MeJA-responsiveness
cis-acting regulatory element involved in the MeJA-responsiveness

cis-acting regulatory element involved in the MeJA-responsiveness

cis-acting element involved in defense and stress responsiveness
MYB binding site involved in light responsiveness

MYB binding site involved in light responsiveness

cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness
cis-acting regulatory element involved in light responsiveness

cis-acting regulatory element involved in light responsiveness

MYB binding site involved in drought-inducibility
MYB binding site involved in drought-inducibility

cis-acting regulatory element involved in the MeJA-responsiveness
cis-acting regulatory element involved in the MeJA-responsiveness
cis-acting regulatory element involved in the MeJA-responsiveness
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Figure S1. Hormone response pattern analysis of PeDIR genes by bar chart. PeDIR expression in the ‘Nanlin 895’
response to exogenous hormone (ABA, SA; MeJA, and ETH) treatment for 0, 3, 6, 9, 12, and 24 h.
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