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Fig1S. Amino acid sequence alignment between the primase domains of T7 1 

primase-helicase and AtTwinkle. The six conserved motifs of prokaryotic primases 2 

are indicated by roman numbers. The identity of the catalytic conserved amino acids 3 

in the RNAP domain and the conserved cysteines that coordinate a zinc atom in the 4 

zinc finger of T7 primase are indicated by a red asterisk. 5 

 6 

Fig 2S. Amino acid alignment of selected plant primase-helicases. Amino acid 7 

alignment between selected plant Twinkles. The conserved cysteines and the 8 

catalytic amino acids in the RNAP domain are colored in black. 9 

 10 

Fig. 3S AtTwinkle oligoribonucleotide synthesis using an array of 64 11 

trinucleotides sequences labeled with [α-32P]-ATP. The reaction contained 12 

individual oligonucleotides with the 5'-TTTTTTTXXXTTTTTTT--3' sequence. The 13 

identity of each deoxynucleotide is denoted by a color code. The identity of the 3´ 14 

deoxynucleotide varies in each panel. Panel A contains an adenine, panel B contains 15 

a cytosine, panel C contains a guanosine and panel D contains a thymidine. Within 16 

each panel reactions 1 to 4 contained an adenine, 5 to 8 a cytosine, 9 to 12 a guanine 17 

and 13 to 16 a thymidine. Finally, each of the four groups contained an adenine, 18 

cytidine, guanine and thymidine in the first, second, third and four positions 19 

respectively). Primase reactions were carried out using 5 µM of the synthetic 20 

template and 0.5 µM of each recombinant AtPrimase-helicase. 21 

 22 

Fig. 4S AtTwinkle oligoribonucleotide synthesis using an array of 64 23 

trinucleotides sequences labeled with [α-32P]-CTP. The experimental setup is 24 

equal to one described for Fig. 3S. 25 

 26 

Fig. 5S AtTwinkle oligoribonucleotide synthesis using an array of 64 27 

trinucleotides sequences labeled with [α-32P]-GTP. The experimental setup is 28 

equal to one described for Fig. 3S. 29 

 30 
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Fig. 6S AtTwinkle oligoribonucleotide synthesis using an array of 64 31 

trinucleotides sequences labeled with [α-32P]-UTP. The experimental setup is 32 

equal to one described for Fig. 3S. 33 

 34 

Fig. 7S Quantification of oligoribonucleotide synthesis by AtTwinkle in 35 

trinucleotides templates. Graphical representation of the total amount of 36 

synthetized oligoribonucleotides in a GGA template as 100%. The percentage of 37 

each RNA product (2-mer to 8-mer) from the GGA template is indicated. The relative 38 

abundance of total RNA synthesis and its breakdown from 2-mer to 8-mers, in 39 

comparison to the synthesis in the GGA template, is indicated for the rest of the 40 

templates. 41 
 42 
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Nicotiana_tabacum    GIAESEHVKALKEKLSQIGIDIGSCG-PG-QYSGLLCPMCTGGDSNEKSLSLFITQD-GHAATWTCFRAKCGWRG-------GTR-----AFA--DVKTAF-------ADMKRIG--------KVTKKYRQITE---ESLG----LEPLCDV------------------------LLSYFSERMISRETLRRNAVMQR- 228 
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Populus_trichocarpa  PEVKKSKLEILRFKLAEVGIELDHFA-PG-QYNALTCPMCKGGGSKEKSFSLFISAD-GGNASWNCFRAKCGWNG-------GTK-----PFA--GSKSTY-------GTSLKLS--------KVKEI-REITE---QSLE----LEPLCDEVVALSFYLCVLILILSCMMLIWVMLVCYFKERLISAETLARNQVMQK- 176 

Citrus_clementina    -MLDSRSWEILKIKLKQLGLDIGRCA-PG-VENRMLCPKCNGGDSEELSLSLFLDED-GFSAVWMCFRAKCGWKG-------STS-----ALV--DNNRSQ-------SSLKKFS--------KMKTI-REITE---DSLE----LEPLGNE------------------------LRAYFAERLISAETLRRNRVMQK- 134 

Genlisea_aurea       SGVGYNSPEILRRKLHENGIEGFELR-PG-QRGGLLCPRCNGGSSLEKSLSLLISDD-RGAATWLCFRATCGWKG-------SIR-----AYA--GAKSTY-------DGMSRIT--------RTKVQPRVLSV---KDVG----LQPVTPE------------------------IITYFAERMISEETLRRNAVMGK- 180 

Ostreococcus_tauri   AAQESTGPPGLRDALMDQGIVLQSYT-PG-QH-RIICPTCNGGSTGERSLAVHIEDD-GKSAAWCCHRANCEWTG-------GTSKEGRQRAS--KGADGA-------ASNRRVA--------KPKLP-DPADL---QRIGPGN-MTPAATK------------------------WSEFLKSRGISLEVAERNGLAVQ- 233 

Micromonas_pusilla   ---------------------MQSYT-PG-QH-RTACPMCGGGSGGERSLAVRIEDD-GHSAAWMCHRATCEWTG-------GTSMDDTMSRPRRDNSDRNK------GFDGAGG--------AGGGGLTNAAA---FRIGPGGNLTDAAAE------------------------WGEFLAERGISLDVAERNGLAAQ- 126 

Selaginella_moellend ---------------------MDDWT-LG-KEHRLICPQCNGGTTYEPSFSLRLEDE-W-TAIWKCHRSTCGYHG-------KAN-----VPH--ENGSAL-------TKRQMAA--------AYHWRNPKITEFSRTSLN----LQPLSDD------------------------VIKWFATRGISQKVLQRNRVEQI- 117 

Ostreococcus_lucimar ---------------MDHRIVLQSYT-PG-QH-RIICPTCNGGSTGERSLAVHVEDD-GKSAAWMCHRANCEWSG-------GTGMDGRTRAS--KGADGA-------TSNRRVA--------KPKLP-APEDL---QRIGPGE-MTAAATK------------------------WAEMLKSRGISLETAERNGLAVQ- 127 
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Citrus_sinensis      ----------KKNDV-DHFKDANE-----VLMYLGPGALKEVVENAELYPIMGLFNFRDYFDEIDAYYHRTSGDEF-GISTGWRALNELYN---VLPGELTIVTGVPNSGKSEWIDALICNINEHAGWKFVLCSMENK-------------VREHARKLLEKHIKKPFF-EA-NY-----GGSAERMTVEEFEQGKAWLS 549 

Cynara_cardunculus   ----------SKNET-EHFKDANEKLFCQVLMFMGPAVLREVIQTAELYPIKGLFNFRDYFSEIDAYYHQTLGSEL-GISTGWKAMDDLYN---VVPGELTVVTGVPNSGKSEWIDALLCNLNESVGWKFALCSMENK-------------VREHARKLLEKRLKKPFF-DV-RY-----GKSVERMSPEDLEAGKQWLS 500 

Solanum_tuberosum    ----------KKSTI-DHFKDANE-----VLMCLGPGALREVIEGAELYPIQGLFDFKNYFTEIDAYYHQTIGYEL-GVPTGWRSLNQLYN---VVPGELTIVTGVPNSGKSEWIDALLCNLNHSVGWKFALCSMENR-------------VREHARKLLEKHIKKPFF-DV-RY-----GESVERMSAQEFEEGKQWLS 529 

Solanum_pennellii    ----------KKSTI-DHFKDANE-----VLMCLGPGALREVIEGAELYPIQGLFNFNNYFTEIDAYYHQTIGYEL-GVPTGWRSLNHLYN---VVPGELTIVTGVPNSGKSEWIDALLCNLNHSVGWKFALCSMENR-------------VREHARKLLEKHIKKPFF-DV-RY-----GESVERMSAQEFEEGKQWLS 531 

Brachypodium_distach ----------KKNET-DICKDANE-----VLMFLGTQALKKVIEGAELYPIRGLFNFKDFFPDIDNYYLGIRGDEL-GIPTGWKCMDELYK---VVPGELTIVTGVPNSGKSEWIDALLCNINDQCGWKFVLCSMENK-------------VRDHARKLLEKHIKKPFF-GA-RY-----GGSVERMSPDEFEEGKQWLN 544 

Setaria_italica      ----------KKNET-DTCKDANE-----VLMFLGPQALRKVIEDAELYPIRGLFAFKDFFPEIDNYYLGTHGDEL-GIHTGWKSMDDLYK---VVPGELTVVTGVPNSGKSEWIDALLCNINQESGWKFVLCSMENK-------------VREHARKLLEKRIKKPFF-DA-RY-----GGSAERMTPDEFEAGKQWLN 548 

Vigna_radiata        ----------KKGRL-DNCKDANE-----VLMYLGPDALKEVIEKAELYPIRGLFNFRDYFDEIDAYYHRTLGYDI-GISTGWNNLNDLYN---VVPGELTIVTGVPNSGKSEWIDALLCNLNELAGWKFALCSMENK-------------VREHARKLLEKHLKKPFF-NL-RY-----GEXXXXXXVXEFERGKLWLS 529 

Brassica_oleracea    ----------KKSED-EHYKDANE-----VLMSMGPHSLSEAVRSAEPYPIQGLFSFKDFFDEIDAYYHRTHGHEY-GVSTGWKTLDNFYSVSVVVPGELTVVTGVPNSGKSEWIDALLCNLNHSVGWKFALCSMENK-------------VRDHGRKLLEKHVKKPFF-DA-DY-----GRSVPRMSVEELDEGKLWLD 535 

Medicago_truncatula  ----------KKGKS-DDCKDANE-----VLMYLGPDALKEVIENAELYPIRGLFNFRDYFDEIDAYYHRTLGYDS-GLSTGWNNLNGLYN---IVPGELTIVTGVPNSGKSEWIDALLCNLNQSAGWKFALCSMENK-------------VREHARKLLEKHVKKPFF-ND-RY-----AEDAERMSLEEYEEGKLWLN 524 

Zostera_marina       ----------QFNEE-KICKDANE-----VLMYLGPDALKKAIDDAEFYPIQGLFHFSDYFHEIDAYYRQHYGYEL-GVSTGWKSVDEFYK---IVPGELTVITGVPNSGKSEWIDSLMCNINRDRGWKFALCSMENK-------------VQEHARKLLEKHIRKPFF-QA-SY-----GASVERMSISEYERGKQWLD 523 

Erythranthe_guttata  ----------KKNDT-ESFKDANE-----VLMYMGPDALRGVIENAELYPIKGLFNFKDYFDEINDYYHQTLGFEL-GVSTGWTSLNDLYN---VVPGELTIVTGVPNSGKSEWIDALLCNLNHSVGWKFALCSMENK-------------VREHARKLLEKHIKKPFF-DV-RY-----GESVERMSTKEFERGKKWLG 550 

Coccomyxa_subellipso EPSSTPPDAGDQGAASVARKDANE-----VLLKDGPEPLQALIRGADPYPIRGLFKFSDFLDEIWSMYDEQDAMGQ-GVSTGWSGLDNYYR---VVPGELSIVTGVPNSGKSEWIDALLCNLATQHGWSFAMCSMEKK-------------VKDHARQLLEKYIGKPFL-DA-KY-----AGKAARMEAQDVEEGLQWLE 439 

Cicer_arietinum      ----------KKGKI-DDCKDANE-----VLMYLGANALKEAIENAELYPIRGLFNFRDYFDEIDAYYHRTLGYEV-GLSTGWNNLNGLYN---VVPGELTIVTGVPNSGKSEWIDALLCNLNHIAGWKFALCSMENK-------------VREHARKLLEKHVRKPFF-NE-RY-----AEQVERMSVEEYEQGKRWLN 534 

Gossypium_raimondii  ----------KKNDV-GHFKDANE-----VLMYLGPSVLKDIIDNAELYPISGLFNFSSFFDEIDQYYHRTLGYEF-GVSTGWRALDNLYN---VVPGELTIVTGVPNSGKSEWIDALLCNLNEGVGWKFALCSMENK-------------VRDHARKLLEKSIKKPFF-GV-GY-----GSNVERMSVEELEKGKKWLN 539 

Cucumis_sativus      ----------KKNEV-DHFKDANE-----VLMYLGPEALKEVVDNAELYPISGLFRFKDYFHEIDAYYHKKFGNEF-GVPTGWRCLNDLYN---VVPGELTIVTGVPNSGKSEWIDALLCNLNASAGWKFALCSMENK-------------VREHGRKLLEKHIKKPFF-VG-RY-----GGSVERLSDEELEQGKQWLD 547 

Aegilops_tauschii    ----------KKNET-EFCKDANE-----VLMFLGPRALKEVIEGAELYPIRGLFNFKDFFPEIDSYYLGIHGDEL-GIPTGWKCMDGLYK---VVPGELTIVTGVPNSGKS-----------------FVITS---------------------------SWFSNPCF-GFYRY-----GGSVERMSKDEFEEGKEWLN 443 

Amborella_trichopoda ----------KKNEI-EVCKDANE-----VLMHLGPQALRDVIENAELYPIRGLFRFDDYFDEIDAYYHRILGNEL-GVSTGWRSLDDLYN---VVPGELTIVTGVPNSGKSEWIDALICNINAREGWTFALCSMENK-------------VREHARKLLEKHIKKPFFENS-RY-----GDSIPRMSRDELREGKQWLS 526 

Fragaria_vesca       ----------KKNNQVEHFKDANE-----VLMYLGPDVLKEVIENAELYPIRGLFRFQDYFDEINAYYHRTYKHDC-GVKTGWRDLDELYN---VVPGELTIVTGVPNSGKSEWIDALLCNLYESHGWKFALCSMENK-------------VREHARKLLEKHIQKPFF-DG-RY-----GGPAERMSVEEFEQGKQWLN 536 

Sesamum_indicum      ----------KKNDS-ESFKDANE-----VLMYMGPDALREVIENAELYPIRGLFNFKDYFDEIDDYYHQSLGFEL-GVSTGWRALNELYN---VVPGELTIVTGVPNSGKSEWIDALLCNINHSVGWKFALCSMENK-------------VREHARKLLEKHIRKPFF-DV-RY-----GESVERMSVEELEQGKKWLS 458 

Populus_euphratica   ----------KKNTD-EHFKDANE-----VLMFSGPLALRDIIENAELYPIRGLFHFSDYFPEIDAYYNRTLGYEF-GASTGWTALNEIYN---VMPGELTLVTGVPNSGKSEWIDALLCNLNESVGWKFALCSMENN-------------VRQHARKLLEKHMKKPFF-DA-RY-----GESAERMSAEELEEGKQWLS 540 

Morus_notabilis      ----------KKNEV-DHFKDANE-----VLMYMGPDVLKEVIENAELYPIRGLFNFKDYFSEIDAYYYRTFGDEF-GASTGWRSLNHLYN---VVLGELTVVTGVPNSGKSEWIDALLCNLNESMGWKFALCSMENK-------------VREHARKLLEKHMKKPFF-NV-RY-----GESAQRMSPEELEQGKEWLN 511 

Nicotiana_sylvestris ----------KKSTK-DRFKDANE-----VLMYLGPGALREVIEGAELYPIQGLFNFKDYFTEIDAYYHQTIGYEL-GVSTGWRSLNQLYN---VVPGELTIVTGVPNSGKSEWIDALLCNLNQSVGWKFALCSMENK-------------VRDHARKLLEKHIKKPFF-DV-RY-----GESVQRMSAQEFEEGKQWLS 533 

Capsella_rubella     ----------KKSED-EHFKDANE-----VLMSKGPHLVKEAILNAEPYPIQGLFAFKDFFDELDAFYHRTHGYEY-GVSTGWKTLDNLYS---VVPGELTVVTGIPNSGKSEWIDALLCNLNHSVGWKFALCSMENK-------------VRDHGRKLLEKHVKKPFF-DA-NY-----GSAVQRMSVDELEEGKEWLN 541 

Arabis_alpina        ----------KKSED-EHFKDANE-----VLISLGPHAVTEAIQTAEPYPIQGLFPFKDFFDEIDAYYHRTHGHEY-GVSTGWNTLDNLYS---VVPGELTVVTGVPNSGKSEWIDALICNLNHSVGWKFALCSMENK-------------VRDHSRKLLEKHVKKPFF-DA-DY-----GRTIPRMSVEELDEGKQWLN 524 

Zea_mays             ----------KKNDT-DTCKDANE-----VLMFLGPQALRKVIEDAELYPIRGLFSFEQFFPEIDNYFLGIHGDEL-GIHTGWKSMDDLYK---VVPGELTVVTGVPNSGKSEWIDALLCNINKQSGWKFVLCSMENK-------------VKEHARKLLEKHIQKPFF-NA-RY-----GGSAQRMTPDEFEAGKQWLN 599 

Jatropha_curcas      ----------RKNKD-EYFKDANE-----VLMFLGPTALRDVIENAELYPIRGLFSFKDFFGEIDAYYHRTLGYEM-GASTGWKALNGLYK---VVPGELTIVSGVPNSGKSEWIDALLCNLNRSEGWKFALCSMENK-------------VREHARKLLEKHIKKPFF-DA-QY-----GGTAERMTVEDFEEGKQWLN 510 

Eutrema_salsugineum  ----------KKSDD-EHCKDANE-----VLMSMGPHSLSEAIHNAEPYPIQGLFPFKDFFDEIDAYYHRTHGHEY-GVSTGWQTLDNFYS---VVPGELTVVTGVPNSGKSEWIDALLCNLNHSVGWKFSLCSMENK-------------VRDHGRKLLEKHVKKPFF-DA-DY-----GRSVPRMSVEELDEGKQWLN 534 

Prunus_persica       ----------MKNDN-EHFKDANE-----VLMYLGPDVLKEVIENAELYPIRGLFNFANYFDELDAYYYRTLGYEY-GVSTGWKGLNELYN---IVPGELTIVTGVPNSGKSEWIDALLCNLSESVGWKFALCSMENK-------------VREHARKLLEKHIKKPFF-DK-RY-----GGSAERMSAEEFEQGKQWLN 447 

Phaseolus_vulgaris   ----------KKGRS-DNCKDANE-----VLMYLGPDALKEVIDNAELYPIRGLFNFRDYFDEIDAYYHRTLGYET-GISTGWSNLNDLYN---VVPGELTIVTGVPNSGKSEWIDALLCNLNEFAGWKFALCSMENK-------------VREHARKLLEKHLKKPFF-NV-RY-----GENVEQMSAEEFERGKLWLS 529 

Populus_trichocarpa  ----------KKNTD-EHFKDANE-----VLMFSGPLALRDIIENAELYPIRGLFQFSDYFPEIDAYYNRTLGYEF-GASTGWTALNEIYN---VMPGELTLVTGVPNSGKSEWIDALLCNLNESVGWKFALCSMENN-------------VRQHARKLLEKHMKKPFF-DA-RY-----GESAERMSAKELEEGKQWLS 483 

Citrus_clementina    ----------KKNDV-DHFKDANE-----VLMYLGPGALKEVVENAELYPIMGLFNFRDYFDEIDAYYHRTSGDEF-GISTGWRALNELYN---VLPGELTIVTGVPNSGKSEWIDALICNINEHAGWKFVLCSMENK-------------VREHARKLLEKHIKKPFF-EA-NY-----GGSAERMTVEEFEQGKAWLC 439 

Genlisea_aurea       ----------KKDNI-SSYKDANE-----VLVGLGPEVLREVIGKAELYPIKGLFNFKDYFKEIDDYYYLSLGLEL-GAPTGWKNLNSLYN---VVPGELTVVTGVPNSGKSEWIDALICNLNHSVGWKFALCSMENK-------------VREHARKLLEKHVKKPFF-DL-RY-----GESIVRMSPEELEEGKKWLS 486 

Ostreococcus_tauri   ----------------EGCKDANE-----ALQKEGVETVRESLSTAEGFPLRGLFRFSEFAPEIESYFNMTTANELRGVSTGWRNIDNHYR---VVPGELTVVTGVPNSGKSEWVDALMCNLAVQHGWSFALCSLENK-------------VHEHARKLVEKYVGEPWF-EG-KY------SKAPRMNPDSMRTGMKWLN 539 

Micromonas_pusilla   ----------------EGCKDAND-----TLREHGEAALRGCIDNAEGFPLRGLFRFSDFDDDISSYFGVDEGSEMKGVSSGWKSVDQHYR---VVPGELTVVTGVPNSGKSEWVDALMCNLAVQHGWTFALCSMENK----------------HARKLVEKYTGEPWF-EG-KY------TNKARMRPETMRAGLHWLD 429 

Selaginella_moellend ----------VVDG--KQLKDANE-----VLLTLGPEALREVIAKSELYPIRGLFQFSNFFKEIDDYYHMRVEEAE-GASTGWKGLDEYYT---VVPGELTIVTGVPNSGKSEWIDALVCNLNRSKGWSFALCSMENK-------------VTDHARKLIEKHYRKPFF-EA-KY-----SNSTPRLTPEEFAAGLEWLD 423 

Ostreococcus_lucimar ----------------EGCKDANE-----ALQKEGADVVRECLTTAEGFPLRGLFRFSEFAPEIESYFNMTTANELRGVSTGWRNIDNNYR---IVPGELTVVTGVPNSGKSEWVDALMCNLAVQHGWSFALCSLENK-------------VHEHARKLVEKYVGEPWF-EG-KY------SKAPRMNPDTMRSGMKWLN 433 

Micromonas_commoda   ----------------EGCKDAND-----VLQKEGDAAVRGSIDNAEGFPLRGLFRFSDFQDDISNYFGVSEASEMKGVSTGWRSIDGHYR---PVPGELTVVTGVPNSGKSEWVDALMCNLAVQHGWTFALCSLENK-------------VHEHARKLVEKYTGEPWF-EG-KY-----GGKKARMRPETMRAGLHWLD 462 

Physcomitrella_paten ----------EDESG-KQCKDANE-----VLMSLGPDAVKDLIKSAELYPIRGLFNFQQFFREIDDYYYLRLGDER-GVSTGWRGLDEIYR---VVPGELTIVTGVPNSGKSEWIDALICNLNRSKKWTFGLCSMENK-------------VREHARKLIEKYIHQPFF-DA-PY-----ANSTPRMDKEDLEKGKKWLQ 469 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Beta_vulgaris        NTFHLIRCENDSLPNIKWVLDLAKAAVLRHGVRGVVIDPYNELDHQRQGS-----------------------------MTETEYVSQVLTMVKRFAQHHSCHVWFVAHPRQ----------MHNWAGEAPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPIDRVQICVRKVRNKVAGTIGDAFLSYN----------- 688 

Camelina_sativa      DTFSLIRCEMDSLPNIEWVLERAKAAVLRYGIRGLVIDPYNELDHQRTTR-----------------------------QTETEYVSQMLTKIKRFSQHHSCHVWFVAHPKQ----------LQQWDGSAPNLYDISGSAHFINKCDNGIVIHRNRDEKAGPLDLVQICVRKVRNKVAGQIGDAYLCYD----------- 689 

Solanum_lycopersicum DTFFLIRCENDCLPNIDWVLSLAKAAVLRHGVNGLVIDPYNELDHQRPSS-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPRQ----------LHHWVGGPPNLYDISGSAHFINKCDNGIVIHRNRDPSAGPVDQVQVCVRKVRNKVSGTIGDAFLSYD----------- 681 

Vitis_vinifera       ETFYLIRCEKDSLPNIKWVLDLAKSAVLRHGVRGLVIDPYNELDHQRPPG-----------------------------QTETEYVSQMLTMIKRFAQHHSCHVWFVAHPRQ----------LHQWNGGPPNMYDISGSAHFINKCDNGIVIHRNRNPEAGPVDQVQVCVRKVRNKVVGTIGDAFLSYD----------- 690 

Tarenaya_hassleriana DTFYLIRCENDSLPNISWVLDLAKYAVLRHGIRGLVIDPYNELDHQRSPS-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPRQ----------LQNWNGGAPNLYDISGSAHFINKCDNGIVIHRNRDEDAGPLDLVQICVRKVRNKVAGQIGDAFLSYD----------- 695 

Lupinus_angustifoliu DNFHLIRCEDDSLPNVKWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPSN-----------------------------QTETEYVSQMLTLIKRFAQHHGCHVWFVAHPRQ----------LQNWVGGPPNLYDISGSAHFINKCDNGIVIHRNRNPDAGPIDQVQVCVRKVRNKVAGTIGEAILLYN----------- 680 

Nelumbo_nucifera     DTFYLIRCEDDCLPSVKWVLELAKAVVLRHGVRGLVIDPYNELDHQRPPN-----------------------------QTETEYVSQMLTKIKRFAQHHACHVWFVAHPRQ----------LHHWVGGPPNLYDISGSAHFINKCDNGIVIHRNRDPQAGPLDQVQICVRKIRNKVIGNIGDAFLSYN----------- 753 

Noccaea_caerulescens DNFSLIRCEMDSLPNIKWVLDRAKAAVLRYGIRGLVIDPYNELDHQRTIR-----------------------------QTETEYVSQILTKIKRFAQHHSCHVWFVAHPKQ----------LQQWDGGPPNLYDISGSAHFINKCDNGIVIHRNRDENAGPLDLVQICVRKVRNKVAGQIGDAYLRYD----------- 741 

Juglans_regia        NTFYLIRCENDSLPSITWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPTS-----------------------------QTETEYVSQMLTKVKRFAQHHACHVWFVAHPRQ----------LHHWVGGPPNMYDISGSAHFINKCDNGIVVHRNRDPEAGPIDQVQICVRKVRNKVAGTIGDAFLCYN----------- 734 

Eucalyptus_grandis   DTFYLIRCEDDSLPSIKWVLDLAKSAVLRHGVRGLVIDPYNELDHQRPSG-----------------------------QTETEYVSQMLTLIRRFAQHHSCHVWFVAHPRQ----------LHNWVGEPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPVDQVQVCVRKVRNKVAGTIGDAFLNYN----------- 704 

Musa_acuminata       DTFHLIRCEDDCLPSIKWVLRLAKAAVLRYGVRGLVIDPYNELDHQRPPN-----------------------------QTETEYVSQMLSMIKRFAQHYSCHVWFVAHPRQ----------LQHWTGGPPNMYDISGSAHFINKCDNGIVIHRNRDAKVGPLDGVQVCVRKVRNKVVGTIGDAFLSYN----------- 679 

Nicotiana_tomentosif DTFFLIR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 540 

Pyrus_x_bretschneide DTFYLIRCEDDSLPNISWVLDLAQAAVLRHGVRGLVIDPYNELDHQRPPN-----------------------------QTETEYVSQMLTKIKRFAQHHCCHVWFVAHPRQ----------LHQWTGGPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGEMDQVQVCVRKVRNKVAGTIGDAFLSYD----------- 694 

Brassica_rapa        DTFTLIRCELDSLPSIGWVLERAKAAVLRHGIRGLVIDPYNELDHQRTQR-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPKQ----------LQQWDGGPPNLYDISGSAHFINKCDNGIVIHRNRDEKAGPLDLVQICVRKVRNKVAGQIGDAYLCYD----------- 682 

Raphanus_sativus     DTFTLIRCELDSLPSIGWVLERAKAAVLRHGIRGLVIDPYNELDHQRTQR-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPKQ----------LQQWDGGPPNLYDISGSAHFINKCDNGIVIHRNRDEKAGPLDLVQICVRKVRNKVAGQIGDAYLCYD----------- 686 

Arabidopsis_thaliana DTFYPIRCEMDSLPSIDWVLERAKAAVLRYGIRGLVIDPYNELDHQRTPR-----------------------------QTETEYVSQMLTKIKRFSQHHSCHVWFVAHPKQ----------LQHWDGGAPNLYDISGSAHFINKCDNGIIVHRNRDENAGPLDLVQIGVRKVRNKVAGQIGDAYLCYD----------- 685 

Theobroma_cacao      DTFYLVRCENDSLPSIKWVLDLAKAAVLRHGVRGLLIDPYNELDHQRPVS-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPRQ----------LHHWIGAPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPVDQVQVCVRKVRNKVVGTIGDAFLSYD----------- 689 

Phoenix_dactylifera  DTFHLIRCEDACLPSIKWVLTLAKAAVLRYGVRGLVIDPYNELDHQRPAN-----------------------------QTETEYVSQMLTRIKRFAQHHSCHVWFVAHPRQ----------LQHWGGGPPNMYDISGSAHFINKCDNGIVIHRNRDKNAGPLDLVQVCVRKVRNKVIGHIGEAFLSYN----------- 681 

Gossypium_arboreum   DTFQLIRCENDSLPSIQWVLELARAAVLRHGVQGLVIDPYNELDHQRPVS-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPRQ----------LHHWIGAPPNLYDISGSAHFINKCDNGIVIHRNRDPDAGPVDLVQVCVRKVRNKVVGNIGDAFLSYD----------- 689 

Ricinus_communis     DTFYLIRCEDDKLPSVDWVLKLARAAVLRHGVRGLVIDPYNELDHQRPIS-----------------------------MTETEYVSRMLTLIKRFAQHHLCHVWFVAHPRQ----------LQNWTGSPPNLYDISGSAHFINKCDNGIVVHRNRDPEAGAIDQVQICVRKVRNKVVGTIGDAFLSYN----------- 692 

Malus_domestica      DTFYLIRCEDDSLPNISWVLDLAQAAVLRHGVRGLVIDPYNELDHQRPPN-----------------------------QTETEYVSQMLTKIKRFAQHHCCHVWFVAHPRQ----------LHQWTGGPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGEIDQVQVCVRKVRNKVAGTIGDAFLSYD----------- 694 

Manihot_esculenta    DTFYLIRCEDDKLPSVHWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPIS-----------------------------MTETEYVSQMLTLIKRFAQHHACHVWFVAHPRQ----------LQNWAGAPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPVDQVQVCVRKVRNKVIGTIGDAALSYN----------- 684 

Cucumis_melo         DTFFLLRSEKDSLPSISWVLDLAKAAVLRHGVSGLVIDPYNELDHQRLPN-----------------------------QTETEYVSQMLTKVKRFAHHHGCHVWFVAHPRQ----------LQNWSGSPPNMYDISGSAHFINKCDNGIVIHRNRDPENGPIDLVQVCVRKVRNKVAGTIGEAYLEYN----------- 709 

Gossypium_hirsutum   DTFQLIRCENDSLPSIQWVLELARAAVLRHGVQGLVIDPYNELDHQRPVS-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPRQ----------LHHWIGAPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPVDLVQVCVRKVRNKVVGNIGDAFLSYD----------- 689 

Prunus_mume          DTFYLIRCEDDSLPSISWVLELAQAAVLRHGVRGLVIDPYNELDHQRPPN-----------------------------QTETEYVSQMLTKVKRFAQHHCCHVWFVAHPRQ----------LHQWVGGPPNLYDISGSAHFINKCDNGIVIHRNRDPGAGVLDQVQVCVRKVRNKVAGTIGDAYLTYD----------- 683 

Marchantia_polymorph QNFFLIRCEDDELPSVDWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPSS-----------------------------QTETEYVSQMLTRVKRFAQHHDCHVWFVAHPKQ----------LQVWRGEAPGLYDISGSAHFINKCDNGLVIHRNRDPDAGPLDQVQVLVRKVRNKAAGTIGEATLRYD----------- 727 

Capsicum_annuum      DTFFLIRCENDCLPNIDWVLSLAKAAVLRHGVNGLVIDPYNELDHQRPSS-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPRQ----------LHHWVGGPPNLYDISGSAHFINKCDNGIVIHRNRDPSSGPVDQVQVCVRKVRNKVSGTIGDAFLSYD----------- 676 

Nicotiana_tabacum    DTFFLIR------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 540 

Arachis_ipaensis     DTFFLIRCEDDSLPSIKWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPSN-----------------------------QTETEYVSQMLTLIKRFAQFHGCHVWFVAHPRQ----------LHNWTGGPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPIDQVQVCVRKVRNKVAGTVGDALLLYN----------- 676 

Daucus_carota        DNFYLIRCENDSLPNIEWVLKKAKAAVQRYGINGLVIDPYNELDHQRPQF-----------------------------MTETEYVSVMLTKVKRFAQFHSCHVWFVAHPRQ----------MHNWVGGPPSLYDISGSAHFINKCDNGIVIHRNRDLKNGPVDRVQVCVRKVRNKVAGTIGEAFLSYD----------- 671 

Arachis_duranensis   DTFFLIRCEDDSLPSIKWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPSN-----------------------------QTETEYVSQMLTLIKRFAQFHGCHVWFVAHPRQ----------LHNWTGGPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPIDQVQVCVRKVRNKVAGTVGDALLLYN----------- 674 

Oryza_sativa         ETFHLIRCEDDCLPSVNWVLELAKAAVLRYGVRGLVIDPYNELDHQRPSN-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPRQ----------LHNWNGGPPNMYDISGSAHFINKCDNGIVIHRNRDPNSGPLDVVQVCVRKVRNKVIGQIGDAFLSYE----------- 691 

Sorghum_bicolor      ETFHLIRCEDDSLPSINWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPSN-----------------------------QTETEYVSQILTKVKRFAQHHSCHVWFVAHPRQ----------LHNWNGGPPNMYDISGSAHFINKCDNGIVIHRNRDQNAGPLDVVQVCVRKVRNKVIGQIGDAFLTYD----------- 697 

Citrus_sinensis      NTFSLIRCENDSLPSIKWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPVS-----------------------------QTETEYVSQMLTMVKRFAQHHACHVWFVAHPRQ----------LHNWVGEPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPIDRVQVCVRKVRNKVVGTIGEAFLSYN----------- 699 

Cynara_cardunculus   DTFHLIRCENDCLPSITWVLDLAKAAVLRHGVNGL-----------------------------------------------------MLTSVKRFAQHHSCHVWFVAHPKQ----------LQQWTGKPPNLYDISGSAHFINKCDNGIIIHRNRDPEAGAMDLVQICVRKVRNKVSGTIGDAFLTYN----------- 626 

Solanum_tuberosum    DTFFLIRCENDCLPNIDWVLSLAKAAVLRHGVNGLVIDPYNELDHQRPSS-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPRQ----------LHHWVGGPPNLYDISGSAHFINKCDNGIVIHRNRDPSAGPVDQVQVCVRKVRNKVSGTIGDAFLSYD----------- 679 

Solanum_pennellii    DTFFLIRCENDCLPNIDWVLSLAKAAVLRHGVNGLVIDPYNELDHQRPSS-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPRQ----------LHHWVGGPPNLYDISGSAHFINKCDNGIVIHRNRDPSAGPVDQVQVCVRKVRNKVSGTIGDAFLSYD----------- 681 

Brachypodium_distach ETFHLIRCDDDCLPSIDWVLNLAKAAVLRHGVRGLVIDPYNELDHQRPSN-----------------------------QTETEYVSQILTKIKRFAQHHSCHVWFVAHPKQ----------LQNWNGAPPNMYDISGSAHFINKCDNGIVIHRNRDPDAGPIDVVQVSMKKVRNKVIGTIGDAFLTYD----------- 694 

Setaria_italica      ETFHLIRCEDDSLPSINWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPSN-----------------------------QTETEYVSQILTKIKRFAQHHSCHVWFVAHPRQ----------LHNWNGGPPNMYDISGSAHFINKCDNGIVIHRNRDKNAGPLDVVQVCVRKVRNKVIGQIGDAFLTYD----------- 698 

Vigna_radiata        DTFSLIRCEDDALPNIRWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPPN-----------------------------QTETEYVSQMLTLVKRFAQHHGCHVWFVAHPRQ----------LQNWVGGPPTLYDISGSAHFINKCDNGIVIHRNRDPEAGPVDQVQVCVRKVRNKVAGTIGEAILMYN----------- 679 

Brassica_oleracea    DTFTLIRCELDSLPSIGWVLERAKAAVLRHGIRGLVIDPYNELDHQRTQR-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPKQ----------LQQWDGGPPNLYDISGSAHFINKCDNGIVIHRNRDEKAGPLDLVQICVRKVRNKVAGQIGDAYLCYD----------- 685 

Medicago_truncatula  DTFYLIRCENDALPNIKWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPPN-----------------------------MTETEYVSQMLTLIKRFAQHHGCHVWFVAHPRQ----------LHNWVGGPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPVDQVQVCVRKVRNKVAGTIGEAALFYN----------- 674 

Zostera_marina       DTFHLIRFENECLPSVDWVLRLAKTAVLRYGIHGLVIDPYNELDHQRKGK-----------------------------ETETEYVSQILSKIKRFAQHHACHVWFVAHPKQ----------LQNWSGHAPNMYDISGSAHFINKCDNGIVIHRNRDKELGPIDRVQVCVRKVRNKVIGGIGDAYLSYN----------- 673 

Erythranthe_guttata  DSFSLIRCENDCLPSITWVLDLARIAVLRHGVNGLVIDPYNEIDHQRPPS-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPRQ----------LQNWVGSPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPVDIVQVCVRKVRNKVVGTIGDAYLSYN----------- 700 

Coccomyxa_subellipso ERFHVVRCEDDELPSVDWVLGLARAAVLRYGIRGLVIDPYNELDHQRPVH-----------------------------MNETEYVSQMLTKIKRFAQHNDVHVWFVAHPRQ----------LQGWKGEPPNLYDISGSAHFINKADNGIVIHRNRDPEQGALNHVKVLVRKVRNKAAGTIGDCILDYD----------- 589 

Cicer_arietinum      DTFHLIRCEDDALPNVKWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPPN-----------------------------QTETEYVSQMLTLIKRFAQHHGCHVWFVAHPRQ----------LHNWVGSPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPVDQVQVCIRKVRNKVAGTIGEAVLLYN----------- 684 

Gossypium_raimondii  DTFQLIRCENDSLPSIQWVLELARAAVLRHGVQGLVIDPYNELDHQRPVS-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPRQ----------LHHWIGAPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPVDLVQVCVRKVRNKVVGNIGDAFLSYD----------- 689 

Cucumis_sativus      DTFFLLRSEKDSLPSISWVLDLAKAAVLRHGVSGLVIDPYNELDHQRLPN-----------------------------QTETEYVSQMLTKVKRFAQHHGCHVWFVAHPRQ----------LQNWSGSPPNMYDISGSAHFINKCDNGIVIHRNRDPESGPIDLVQVCVRKVRNKVAGTIGEAYLEYN----------- 697 

Aegilops_tauschii    ESFHLIRCEDDCLPSIDWVLNLAKAAVLRHGVRGLVIDPYNELDHQRPPN-----------------------------QTETEYVSQILTKIKRFAQHHSCHVWFVAHPRQVSFGVIVCKKLHNWTGAPPNMYDISGSAHFINKCDNGIVIHRNRDPDAGPVDVVQVCMKKVRNKVIGQIGDAFLTYD----------- 603 

Amborella_trichopoda DTFHLIRYEDDSLPSIKWVIDLAKAAVLRYGVRGLVIDPYNELDHQRPPN-----------------------------QTETEYVSQMLTLVKRFAQHHQCHVWFVAHPRQ----------LQNWNGGAPNLYDISGSAHFINKCDNGIVVHRNRDPDAGPLDRVQICVRKVRNKVSGNIGDAFLSYR----------- 676 

Fragaria_vesca       ETFHLIRCEDDSLPNIKWVLDLARAAVLRHGVRGLVIDPYNELDHQRPPN-----------------------------QTETEYVSQMLTNVKRFAQHHACHVWFVAHPRQ----------LHHWVGGPPNLYDISGSAHFINKCDNGIVIHRNRDPDAGELDKVQVCVRKVRNKVAGTIGDAYLTYD----------- 686 

Sesamum_indicum      DSFSLIRCENDCLPSINWVLDLARIAVLRHGVNGLVIDPYNELDHQRPPN-----------------------------QTETEYVSQMLTKIKRFAQHHGCHVWFVAHPRQ----------LHNWIGGPPNMYDISGSAHFINKCDNGIVIHRNRDPEAGPVDLVQVCVRKVRNKVIGTIGDAYLSYN----------- 608 

Populus_euphratica   DTFYLIRCEDDALPNIKWVLDLARAAVLRHGVRGLVIDPYNELDHQRPPN-----------------------------MTETEYVSQMLTLIKRFAQHHACHVWLVAHPRQ----------LQNWTGQPPNLYDISGSAHFVNKCDNGIVIHRNRNPNAGPIDQVQVLVRKVRNKVAGTIGDAFLSYN----------- 690 

Morus_notabilis      ETFHLIRCEDDALPSIKWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPSSHGDIAWTEERKEIRRTAGSGRLREEGDERETETEYVSQMLTQVKRFAQHHACHVWFVAHPRQ-----LLVQQLQNWAGEPPNLYDISGSAHFINKCDNGIVVHRNRDPDAGPVDQVQIIVRKVRNKVAGTIGEAYLAYD----------- 695 

Nicotiana_sylvestris DTFFLIRCENDCLPNIDWVLSLAKAAVLRHGVNGLVIDPYNELDHQRPSS-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPRQ----------LHHWVGGPPNLYDISGSAHFINKCDNGIVIHRNRDPSAGPVDQVQVCVRKVRNKVSGTIGDAFLSYD----------- 683 

Capsella_rubella     ETFFLIRCEMDSLPNIEWVLERAKAAVLRYGIRGLVIDPYNELDHQRTLR-----------------------------QTETEYVSQMLTKIKRFSQHHSCHVWFVAHPKQ----------LQQWDGGAPNLYDISGSAHFINKCDNGIVIHRNRDKEAGPLDLVQVCVRKVRNKVAGQIGNAHLCYD----------- 691 

Arabis_alpina        DTFSLIRCEMDSLPSVEWVLERAKVAVLRYGIRGLVIDPYNELDHQRTIR-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPKQ----------LQQWDGGAPNLYDISGSAHFINKCDNGIVIHRNRDENAGPLDLVQICVRKVRNKVAGQIGDAYLCYD----------- 674 

Zea_mays             KTFHLIRCEDDSLPSINWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPSN-----------------------------QTETEYVSQILTKIKRFAQHHSCHVWFVAHPRQ----------LQNWNGGPPNIYDISGSAHFINKCDNGIVIHRNRDPNAGPLDTVQVCVRKVRNKVVGQIGDAFLTYD----------- 749 

Jatropha_curcas      DTFYLIRCEDDKLPSINWVLDLAKAAVLRHGVHGLVIDPYNELDHQRPIS-----------------------------MTETEYVSQMLTLVKRFAQHHSCHIWFVAHPRQ----------LHHWVGAPPNLYDISGSAHFINKCDNGIVIHRNRDPHAGPLDQVQVCVRKVRNKVVGTIGEAVLSYN----------- 660 

Eutrema_salsugineum  DTFSLIRCEMDSLPSIGWVLDRAKAAVLRYGIRGLVIDPYNELDHQRTSR-----------------------------QTETEYVSQMLTKIKRFAQHHSCHVWFVAHPKQ----------LQQWDGSPPNLYDISGSAHFINKCDNGIVIHRNRDENAGPLDLVQESTKQ---------------------------- 667 

Prunus_persica       DTFYLIRCEDDSLPSISWVLELAQAAVLRHGVRGLVIDPYNELDHQRPPN-----------------------------QTETEYVSQMLTKVKRFAQHHCCHVWFVAHPRQ----------LHQWVGGPPNLYDISGSAHFINKCDNGIVIHRNRDPGAGDLDQVQVCVRKVRNKVAGTIGDAYLTYD----------- 597 

Phaseolus_vulgaris   DTFSLIRCEDDSLPNISWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPSN-----------------------------QTETEYVSQMLTLIKRFAQHHGCHVWFVAHPRQ----------LHNWVGGAPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPIDQVQVCVRKVRNKVAGTIGEAILLYN----------- 679 

Populus_trichocarpa  DTFYLIRCEDDALPNIKWVLDLARAAVLRHGVRGLVIDPYNELDHQRPPN-----------------------------MTETEYVSQMLTLIKRFAQHHACHVWLVAHPRQ----------LQNWTGQPPNLYDISGSAHFVNKCDNGIVIHRNRNPNAGPIDQVQVLVRKVRNKVAGTIGDAFLSYN----------- 633 

Citrus_clementina    NTFSLIRCENDSLPSIKWVLDLAKAAVLRHGVRGLVIDPYNELDHQRPVS-----------------------------QTETEYVSQMLTMVKRFAQHHACHVWFVAHPRQ----------LHNWVGEPPNLYDISGSAHFINKCDNGIVIHRNRDPEAGPIDRVQVCVRKVRNKVVGTIGEAFLSYN----------- 589 

Genlisea_aurea       DTFSLIRCENDCLPNIDWVLDLAKIAVLRYGVSGLVIDPYNELDHQRHNN-----------------------------QTETEYVSQMLTKIKRFAQHHGCHVWFVAHPRQ----------MHNWSGNPPNLYDISGSAHFINKCDNGIVIHRNRIAEAGPMDLVQVCVRKVRNKVAGAIGDAYLSYN----------- 636 

Ostreococcus_tauri   EHFVLIRHEDDELPSVDWILGLARAAVLRHGIRGLLIDPYNELDHKRPTG-----------------------------QTETEYVSQMLTRIKRFAQHYDVHVWFVAHPRQ----------LHNWKGECPGLYDISGSAHFINKCDNGIVVHRNRDEKLGSLREVTVNVQKVRNKVAGSIGEPKLEYN----------- 689 

Micromonas_pusilla   NQFVLIRHEDDELPSVDWILGLARAAVMRHGIRGLLIDPYNELDHKRPQG-----------------------------QTETEYVSQMLTRIKKFAQHYDVHVWFVAHPRQ----------LHNWRGEAPGLYDISGSAHFINKCDNGIVVHRNRDEKLGSLREVTVMVAKVRNKVAGSIGDPKLEYN----------- 579 

Selaginella_moellend NHFYLIRCENEKLPSADWVLDRAKAAVQRYGIRGLVIDPYNELDHQRSSS-----------------------------QTETEYVSQILTKIKRFAQHHDCHVWFVAHPRQ----------MLNWQGQPPNMYDISGSAHFINKCDNGIVVHRNRDAEKGPLDQVQILVKKVRNKIAGQIGEAVLKYDRLVFVSCDVRA 584 

Ostreococcus_lucimar EHFVLIRHEDDELPSVDWILGLARAAVLRHGIRGLLIDPYNELDHKRPTG-----------------------------QTETEYVSQMLTRIKRFAQHYDVHVWFVAHPRQ----------LHNWKGEAPGLYDISGSAHFINKCDNGIVVHRNRDEKLGSLREVTINVQKVRNKVAGSIGDPKLEYN----------- 583 

Micromonas_commoda   NQFVLIRHEDDELPSVDWIIGLARAAVMRHGIRGLLIDPYNELDHKRPQG-----------------------------QTETEYVSQMLTRIKRFAQHYDVHVWFVAHPRQ----------LHNWRGEAPGLYDISGSAHFINKCDNGIVVHRNRDEKLGSLREVTIHVAKVRNKVAGAIGDPKLEYN----------- 612 

Physcomitrella_paten DNFFLIRHEDEELPSVDWVLNLAKAAVMRHGIRGLVIDPYNELDHQRPGN-----------------------------QTETEYVSQMLTKIKRFAQHHDCHVWFVAHPRQ----------LQVWRGEAPGLYDISGSAHFINKCDNGIVIHRNRDETAGPLDQVKVLVRKVRNKAAGTIGEATLRYN----------- 619 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Beta_vulgaris        -----------------SDGWCRVT--GEFTDLT---------------DPES-------------------------------------------------- 707 

Camelina_sativa      ----------------------RAT--GLYSDSP---------------ETPEMRLNKRH------------------------------------------- 710 

Solanum_lycopersicum ----------------------RVT--GEFMDID---------------EHPRKG------------------------------------------------ 697 

Vitis_vinifera       ----------------------RIS--GVYTDID---------------ETSGE------------------------------------------------- 705 

Tarenaya_hassleriana ----------------------RAT--GLFSDLE---------------KR---------------------------------------------------- 707 

Lupinus_angustifoliu ----------------------RVT--GEFMPAD---------------NDMKA------------------------------------------------- 695 

Nelumbo_nucifera     ----------------------RTT--GEFKDID---------------ETPSKN------------------------------------------------ 769 

Noccaea_caerulescens ----------------------RAT--GVYSDCN---------------VTPLTSERRSNKRS---------------------------------------- 765 

Juglans_regia        ----------------------RVT--GEFMDID---------------EPSGKR------------------------------------------------ 750 

Eucalyptus_grandis   ----------------------RVT--GEFIDLD---------------AAPKKK------------------------------------------------ 720 

Musa_acuminata       ----------------------RIT--GEFEDID---------------VRAISMSITRGG------------------------------------------ 701 

Nicotiana_tomentosif ------------------------------------------------------------------------------------------------------- 540 

Pyrus_x_bretschneide ----------------------RAT--GQFMDVE---------------NTQKSR------------------------------------------------ 710 

Brassica_rapa        ----------------------RAT--GLFSDSP---------------ITPEKPERRSSRRQ---------------------------------------- 706 

Raphanus_sativus     ----------------------RAT--GLFSDSP---------------ITPEKPERRSSRRP---------------------------------------- 710 

Arabidopsis_thaliana ----------------------RTT--GSYSDSP---------------VTPGMPERRSPKRY---------------------------------------- 709 

Theobroma_cacao      ----------------------RVT--GVYTDID---------------EPQKKQ------------------------------------------------ 705 

Phoenix_dactylifera  ----------------------RVT--GEFMDID---------------DKDQKNQT---------------------------------------------- 699 

Gossypium_arboreum   ----------------------RVT--GVYNDID---------------ESQKK------------------------------------------------- 704 

Ricinus_communis     ----------------------RYENHGTF------------------------------------------------------------------------- 700 

Malus_domestica      ----------------------RAT--GQFMDVE---------------NTRKST------------------------------------------------ 710 

Manihot_esculenta    ----------------------RVT--GEFMDIA--------------------------------------------------------------------- 694 

Cucumis_melo         ----------------------RVT--GEFSDAA---------------GDMKLKKSSC-------------------------------------------- 729 

Gossypium_hirsutum   ----------------------RVT--GVYNDID---------------ESQKK------------------------------------------------- 704 

Prunus_mume          ----------------------RAT--GQFKDIG---------------IEKST------------------------------------------------- 698 

Marchantia_polymorph ----------------------RAT--GEYADVI--------------------------------------------------------------------- 737 

Capsicum_annuum      ----------------------RVT--GEFMDID---------------EHPRKG------------------------------------------------ 692 

Nicotiana_tabacum    ------------------------------------------------------------------------------------------------------- 540 

Arachis_ipaensis     ----------------------RVT--GEFTPVD---------------KKSKK------------------------------------------------- 691 

Daucus_carota        ----------------------RVT--GQYVDSN---------------NTCAVDP----------------------------------------------- 688 

Arachis_duranensis   ----------------------RVT--GEFTPVY---------------KKSKH------------------------------------------------- 689 

Oryza_sativa         ----------------------RVS--GEFRDAD---------------KDTAKKAAVAAANVAK-----APQRKG--------------------------- 723 

Sorghum_bicolor      ----------------------RVT--GQYKDAG---------------KSTIAAVTAVQNRQNSYAKSKKDNVAYEMPFPHPVEDDSVSAEDDGNSFGLNSA 761 

Citrus_sinensis      ----------------------RVT--GEYMDIV--------------------------------------------------------------------- 709 

Cynara_cardunculus   ----------------------RVT--GEYLDIKPKDLKIISTLPTSLLKTPRTERTHITNFNT--------------------------------------- 666 

Solanum_tuberosum    ----------------------RVT--GEFMDID---------------EHPRKG------------------------------------------------ 695 

Solanum_pennellii    ----------------------RVT--GEFMDID---------------EHPRKG------------------------------------------------ 697 

Brachypodium_distach ----------------------RVT--GEYKDAD---------------KEIVAKVVKQQSKKTAIRR----------------------------------- 723 

Setaria_italica      ----------------------RVT--GQFRDAG---------------KATIAAATAATAQTATRKNSYGKSTKDNVAYEMPVPHVAEDDSVSGLDSLF--- 759 

Vigna_radiata        ----------------------RVT--GEYTATD---------------SKRPTDRKK--------------------------------------------- 698 

Brassica_oleracea    ----------------------RAT--GLFSDSP---------------ITPEKPERRSSRRP---------------------------------------- 709 

Medicago_truncatula  ----------------------RVT--GEYSEDD---------------RKR--------------------------------------------------- 687 

Zostera_marina       ----------------------RVT--GEYSDLS---------------QD---------------------------------------------------- 685 

Erythranthe_guttata  ----------------------RVT--GEYMDIN---------------NTSGQNGKRQF------------------------------------------- 721 

Coccomyxa_subellipso ----------------------RTT--GRYKDVL--------------------------------------------------------------------- 599 

Cicer_arietinum      ----------------------RVT--GEYVDDD---------------SKR--------------------------------------------------- 697 

Gossypium_raimondii  ----------------------RVT--GVYKDID---------------ESQKK------------------------------------------------- 704 

Cucumis_sativus      ----------------------RVT--GEFLDAA---------------GDVKLKKPSS-------------------------------------------- 717 

Aegilops_tauschii    ----------------------RIT--GEYKEAD---------------EAIVAKVVKQQIRQKSTSYQR--------------------------------- 634 

Amborella_trichopoda ----------------------RTT--GEFKDVV---------------EGH--------------------------------------------------- 689 

Fragaria_vesca       ----------------------RAT--GRYMDIP---------------KANEGK------------------------------------------------ 702 

Sesamum_indicum      ----------------------RVT--GEYSDID---------------AAALIKKHRA-------------------------------------------- 628 

Populus_euphratica   ----------------------RVT--GEFMNVD---------------KSTGSDNQGFKPLRR--------------------------------------- 715 

Morus_notabilis      ----------------------RVT--GRYIDIQ--------------------------------------------------------------------- 705 

Nicotiana_sylvestris ----------------------RVT--GEFMDLD---------------EHPSKG------------------------------------------------ 699 

Capsella_rubella     ----------------------RTT--GLYSDSP---------------VSLVMPERRSNKRN---------------------------------------- 715 

Arabis_alpina        ----------------------RAT--GLFSDSP---------------VTPERPDRRANRRS---------------------------------------- 698 

Zea_mays             ----------------------RVT--GEFKDAG---------------KATTAPSAKAAKQSRKEAYKMPFQHAAEDGENSGL------------------- 794 

Jatropha_curcas      ----------------------RVT--GEFMDID--------------------------------------------------------------------- 670 

Eutrema_salsugineum  ---------------------------GCRTNW---------------------------------------------------------------------- 673 

Prunus_persica       ----------------------RAT--GQFKDIG---------------IKKST------------------------------------------------- 612 

Phaseolus_vulgaris   ----------------------RVT--GEYTPTD---------------KKPTDKRK---------------------------------------------- 697 

Populus_trichocarpa  ----------------------RVT--GEFMNVD---------------KSTGSDNQGFKPLRR--------------------------------------- 658 

Citrus_clementina    ----------------------RVT--GEYMDIV--------------------------------------------------------------------- 599 

Genlisea_aurea       ----------------------R-------------------------------------------------------------------------------- 637 

Ostreococcus_tauri   ----------------------VAN--GRYVDVV--------------------------------------------------------------------- 699 

Micromonas_pusilla   ----------------------LSN--GRYEDLK---------------GAGEPLEE---------------------------------------------- 597 

Selaginella_moellend WLIVCSSPLVSFLLWSLKLAFCRVT--GLFSDAGPV------------------------------------------------------------------- 618 

Ostreococcus_lucimar ----------------------VSN--GRYVDI---------------------------------------------------------------------- 592 

Micromonas_commoda   ----------------------LTN--GRYEDLK--------------------------------------------------------------------- 622 

Physcomitrella_paten ----------------------RVT--GDYEDVR---------------D----------------------------------------------------- 630 
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