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Abstract 

The diversity among myo inositol 1-phosphate synthase (MIPS) complete protein sequences, the essential inositol
synthesis regulatory enzyme, reported for almost 38 species representing 19 plant families (from Dicotyledons
and Monocotyledons), undoubtedly endorses its applicability in molecular systematics. The sequences retrieved
from GenBank and their potential application to angiosperm systematics has been emphasized here. Site-specific
amino acid residue signatures and their variation among angiosperm genera have been studied. Multiple sequence
alignment using Multiple Sequence Comparison by Log-Expectation (MUSCLE) and further manual analysis
exposed a major part of ±510 aa residues that have been found to be highly conserved. Moreover, variations of
MIPS sequences are very informative in systematics and the phylogeny of angiosperm. The MIPS sequences
aligned based on the Maximum Likelihood method and the generated phylogenetic tree strongly support the
modern taxonomic hierarchy, especially the Angiosperm Phylogeny Group-IV (APG-IV, 2016) scheme. 
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Supplementary Fig. 1. Complete multiple sequence alignment performed using MUSCLE among MIPS amino acid sequences
and visualized with the help of Boxshade server
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Citrus          1 MFIENFKVESPNVKYTDHEIHSVYDYETTELVHE-NR-NGT-YQWIVKPKTVKYEFKTDV 

Nicotiana       1 MFIENFKVESPNVKYTESEIHSVYDYQTTELVHD-EK-NGT-YQWTVKPKTVKYEFKTDV 

Nicotiana       1 MFIENFKVESPNVKYTESEIHSVYDYQTTELVHE-EK-NGT-YQWTVKPKTVKYEFKTDV 

Glycine         1 MFIENFKVECPNVKYTETEIQSVYNYETTELVHE-NR-NGT-YQWIVKPKSVKYEFKTNI 

Medicago        1 MFIENFKVESPNVKYTETEIQSVYNYETTELVHE-NR-NGT-YQWIVKPKTVKYEFKTDI 

Solanum         1 MFIENFKVESPNVKYIENEIHSVYDYETTELVHE-ER-NGT-YQWIVKPKTVKYEFKTDT 

Camellia        1 MFIESFKVESPNVKYTESEIHSVYNYETTELVHE-NK-NGT-YQWTVKPKSVKYEFKTDT 

Gossypium       1 MFIENFKVESPNVKYTENEIQSVYNYETTELVHE-NK-NGT-YQWVVKPKTVKYEFKTDI 

Sesamum         1 MFIESFKVESPNVKYTEGEIHSVYNYETTELVHE-SR-NGT-YQWIVKPKTVKYEFKTDT 

Ricinus         1 MFIEKFQVESPNVKYSEDEIHSVYNYETTELVHE-NR-NGT-YQWIVKPKTVQYEFKTDV 

Medicago        1 MFIENFKVESPNMKYTETEIQSVYSYETTELVHE-NR-NNT-YEWIVKPKTVKYEFKTQT 

Populus         1 MFIEKFKVESPNVKYTEDEIHSVYNYETTELVHE-NK-NGS-YQWTVKPKTVQYEFKTDI 

Hevea           1 MFIEKFKVESPNVKYTEDEIRSVYNYETTELVHE-NR-NGT-YQWIVKPKTVKYEFKTDT 

Passiflora      1 MFIDTFKVESPNVKYTEDEIHSVYNYETTELVHE-NR-NGT-YQWTVKPKTVQYEFKTSI 

Gossypium       1 MFIENFKVESPNVKYTDNAIQSVYNYETTELVHE-NR-DGT-YQWVVKPKTVKYEFRTDI 

Actinidia       1 MFIESFKVESPNVKYTEGEIHSVYNYETTELVHE-NR-NGT-YQWIVKPKTVQYEFKTDT 

Jatropha        1 MFIEKFKVESPNVKYTDDEIHSVYNYETTELVYE-NR-NGT-YQWIVKPKSVKYEFRTDI 

Citrullus       1 MFIDSFKVESPNVTYSDHEIHSIYNYDTTELLHE-NR-NGT-YQWIVKPKSVQYQFKTDI 

Trifolium       1 MFIENFKVESPNVKYTETEIESVYSYETTELVHQKNT-NDT-YQWVVKPKTVKYDFKTQT 

Actinidia       1 MFIESFKVESPNVKYTEGEIHSVYNYETTELVHD-NR-NGN-YQWIVKPKTVQYEFKTDT 

Actinidia       1 MFIESFKVESPNVKYTEGEIRSVYNYETTEFVHE-NR-NGT-YQWIVKPKTVQYEFKTDT 

Theobroma       1 MFIESFKVESPNVKYTDNEILSVYNYETTELVHE-NR-NGT-YQWVVKPKTVKYEFKTDT 

Morus           1 MFIENFKVESPNVTYREGEIHSVYNYETTELVHE-NR-KGT-YQWIVKPKTVKYEFKTDT 

Suaeda          1 MFIENFKVESPNVNYTENEIHSVYNYETTELVHE-NR-KGSGYQWIVKPKTVKYQFKTQT 

Brassica        1 MFIESFKVESPNVKYTENEIHSVYDYETTEVVHE-NR-NGT-YQWVVKPKTVKYDFKTDT 

Avicennia       1 MFIESFKVDSPNVKYTDSEIHSVYNYETAELVHE-NR-NGT-YQWIVKPKTVKYEFRTDT 

Xerophyta       1 MFIESFRVESPHVRYGAAEIESDYQYDTTELVHE-SH-DGA-SRWVVRPKSVRYNFRTTT 

Cardamine       1 MFIESFKVESPNVKYADNEIHSVYDYQTTELVHE-NK-NGA-FQWMVKPKTVKYEFKTDT 

Triticum        1 MFIESFRVESPNVRYGAGEIESEYRYDTTELVHE-SH-DGA-SKWVVRPKSVNYHFKTNT 

Oryza           1 MFIESFRVESPHVRYGAAEIESDYQYDTTELVHE-SH-DGA-SRWIVRPKSVRYNFRTTT 

Arabidopsis     1 MFIESFKVESPNVKYTENEIHSVYDYETTEVVHE-KTVNGT-YQWIVKPKTVKYDFKTDI 

Phaseolus       1 MFIENFKVESPNVKYSETEIQSVYNYETTELVHE-NR-NGA-YQWIIKPKSVKYEFKTNT 

Avena           1 MFIESFRVESPNVRYGAGEIESEYRYDTTELVHE-SH-NGA-SKWVVRPKSVNYHFKTDT 

Sporobolus      1 MFIESFRVESPNVRYGPSEIESEYRYDTTELVHE-AK-DGA-SRWVVRPKSVKYNFRTST 

Oryza           1 MFIESFRVESPNVRYGAAEIESEYRYDTTELVHE-SH-DGA-SRWVVRPKSVQYHFRTST 

Zea             1 MFIESFRVESPHVRYGPTEIESEYRYDTTELVHE-AK-DGA-SRWVVRPKSVKYNFRTST 

Arthrocnemum    1 MFIESFKVESPNVKYTENEIESVYNYDTTELVHE-NRKDAGGYQWIVKPKTVQYHFKTDT 

Lolium          1 MFIESFRVESPNVRYGAGEIQSEYRYDTTELVHE-SH-NGA-SKWVVRPKSVGYQFRTDT 



Citrus         58 HVPKLGVMLVGWGGNNGSTLTGGVIANREGICWATKDTVQQANYFGSLTQA-SAIRVGSY 

Nicotiana      58 HVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKDKVQQANYFGSLTQA-STIRVGSF 

Nicotiana      58 HVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKDKVQQANYFGSLTQA-STIRVGSF 

Glycine        58 HVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKDKIQQANYFGSLTQA-SAIRVGSF 

Medicago       58 HVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKDKIQQANYFGSLTQA-SAIRVGSF 

Solanum        58 HVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKEKVQQANYFGSLTQA-STIRVGSF 

Camellia       58 HVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKDKVQQANYFGSLTQA-STIRVGSF 

Gossypium      58 HVPKLGVMLVGWGGNNGSTLTGGVIANKEGISWATKDKVQQANYFGSLTQA-STIRIGSY 

Sesamum        58 HVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKDKVQQANYFGSLTQA-SSIRVGSF 

Ricinus        58 HVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKDKVQQANYFGSLTQA-SSIRVGSF 

Medicago       58 NVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKDKIQQANYFGSLTQA-SAIRVGSF 

Populus        58 HVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKDKVQQANYFGSLTQA-SSIRVGSF 

Hevea          58 HVPKLGVMLVGWGGNNGSTLTGAVIANKQGISWATKDKVQQANYFGSLTQA-SSIRVGSF 

Passiflora     58 HVPKLGVMLVGWGGNNGSSLTGGIIANREGISWATKDKVQQANYFGSLTQA-STIRVGSF 

Gossypium      58 HVPKLGVMLVGWGGNNGSTLTGGVIANRWGVSWATKDKVQQANYFGSLTQA-STIRVGSY 

Actinidia      58 HVPKLGVMLVGWGGNNGCTLTGGVIANREGISWATKDKVQQANYFGSLTQA-STIRVGSF 

Jatropha       58 HVPKLGVMLVGWGGNNGSTLTAGVIANREGISWATKDKVQQANYFGSLTQA-SSIRVGSF 

Citrullus      58 RVPKLGMTLVGWGGNNGSTLTGGIIANREGISWATKDKVQQANYFGSLTQA-SSIRVGSI 

Trifolium      59 NVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKDNIQQANYFGSLTQA-SAIRVGSF 

Actinidia      58 HVPKLGVMLVGWGGNNGCTLTGGVIANREGVSWATKDKVQQANYFGSLTQA-STIRVGSF 

Actinidia      58 HVPKLGVMLVGWGGNNGCTLTGGVIANREGISWATKDKVQQANYFGSLTQA-STIRVGSF 

Theobroma      58 HVPKLGVMLVGWGGNNGSTLTGAVIANREGISWATKDKVQQANYFGSLTQA-STIRVGSY 

Morus          58 RVPKLGVMLVGWGGNNGATLTGGVIANREGISWATKDKVQQANYFGSLTQA-SSIRVGSF 

Suaeda         59 HVPKLGVMLVGWGGNNGCTLTGGVIANREGISWATKDKIQQANYFGSLTQA-SSIRVGSF 

Brassica       58 RVPKLGVMLVGWGGNNGSTLTAGVIANKEGISWATKDKVQQANYFGSLTQA-SSIRVGSY 

Avicennia      58 HVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKDKVQQANYFGSLTQA-SAIRVGSF 

Xerophyta      58 TVPKLGVMLVGWGGNNGSTLTAGVIANREGISWATKDKVQQANYYGSLTQA-STIRVGSY 

Cardamine      58 HVPKLGVMLVGWGGNNGSTLTAGIIANREGIAWATKEKVQQANYFGSLTQA-SSIRVGSF 

Triticum       58 TVPKLGVMLVGWGGNNGSTLMAGVIANREGISWATKDKVQQANYFGSLTQA-STIRVGSY 

Oryza          58 TVPKLGVMLVGWGGNNGSTLTAGVIANREGISWATKDKVQQANYYGSLTQA-STIRVGSY 

Arabidopsis    59 RVPKLGVMLVGLGGNNGSTLTAGVIANKEGISWATKDKVQQANYFGSLTQA-SSIRVGSF 

Phaseolus      58 HVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKDKIQQANYFGSLTQA-SAIRVGSY 

Avena          58 NVPKLGVMLVGWGGNNGSTLMAGVIANREGISWATKDKVQQANYFGSLTQA-STIRVGSY 

Sporobolus     58 AVPKLGVMLVGWGGNNGSTLTAGVIANREGISWATKDKVQQANYYGSLTQA-STIRVGSY 

Oryza          58 TVPELGVMLVGWGGNNGSTLTAGVIANREGISWATKDKVQQANYYGSLTQA-STIRVGSY 

Zea            58 AVPKLGVMLVGWGGNNGSTLTAGVIANREGISWATKDKVQQANYYGSLTQA-STIRVGSY 

Arthrocnemum   60 RVPKLGVMLVGWGGNNGSTLTGGVIANREGISWATKDKIQQANYFGSLTQASSSIRVGSF 

Lolium         58 NVPKLGVMLVGLGGNNGSTLMAGVIANREGISWATKDKVQQANYFGSLTQA-STIRVGSY 



Citrus        117 NGEEIYAPFKSILPMVNPDDIVFGGWDISDMNLADAMARARVFDIDLQKQLRPYMESMVP 

Nicotiana     117 NGEEIYAPFKSLLPMVNPDDVVFGGWDISDMNLADAMARAKVFDIDLQKQLRPYMESMVP 

Nicotiana     117 NGEEIYAPFKSLLPMVNPDDVVFGGWDISGMNLADAMARAKVFDIDLQKQLRPYMESMVP 

Glycine       117 QGEEIYAPFKSLLPMVNPDDIVFGGWDISNMNLADAMARAKVFDIDLQKQLRPYMESMLP 

Medicago      117 QGEEIHAPFKSLLPMVNPDDIVFGGWDISDMNLADAMARARVFDIDLQKQLRPYMESMVP 

Solanum       117 NGEEIYAPFKSLLPMVNPDDVVFGGWDISNMNLADAMVRAKVFEVDLQKQLRPYMESMVP 

Camellia      117 NGEEIYAPFKSLLPMVNPDDVVFGGWDISDMDLADAMARAKVFDIDLQKQLRPYMESMVP 

Gossypium     117 NGEEIYAPFKSLLPMVNPNDIVFGGWDISDMNLADAMARAKVFDIDLQKQLRPYMESMVP 

Sesamum       117 NGEEIYAPFKSLLPMVNPDDVVFGGWDISNMNLADAMGRAKVLDIDLQKQLRPYMEHMVP 

Ricinus       117 NGEEIYAPFKSLLPMVNPDDIVFGGWDISDMNLADAMARAKVLDIDLQKQLRPYMESMVP 

Medicago      117 QGEEIHAPFKSLLPMVNPEDIVWGGWDISNLNLADAMGRARVFDIDLQKQLRPYMESMVP 

Populus       117 NGEEIYAPFKSLLPMVNPDDIVFGGWDISDMNLADAMARAKVFDIDLQKQLRPYMESMAP 

Hevea         117 NGEEIYAPFKSLLPMVNPDDIVFGGWDISDMNLADAMARAKVFEIDLQKQLRPYMESMVP 

Passiflora    117 NGEEIYAPFKSLLPMVSPDDVVIGGWDISDMNLADAMARAKVFDIDLQKQLRPYMESMIP 

Gossypium     117 NGEEIYAPFKSLLPMVNPEDIVFGGWDISDMNLADAMARAKVFDIDLQKQLRPYMESMVP 

Actinidia     117 NGEEIYAPFKSILPMVNPDEIVFGGWDISDMNLADAMARARVFDIDLQKQLRPYMESMVP 

Jatropha      117 NGEEIYAPFKSLLPMVNPDDIVFGGWDISDMNLADAMARAKVLDIDLQKQLRPYMESMVP 

Citrullus     117 DGEEIYAPFKSLLPMVNPDDIVFGGWDISDMNLADAMARAKVLDIDLQKQLRPYMESMVP 

Trifolium     118 QGEEIYAPFKSLLPMVNPEDIVWGGWDISDMNLADAMGRARVFDIDLQKQLRPYMESMVP 

Actinidia     117 NGEEIYAPFKSILPMVNPDEIVFGGWDISDMNLADAMARARVFDIDLQKQLRPYMESMVP 

Actinidia     117 NGEEIYAPFKSILPMVNPDEIVFGGWDISDMNLADAMARARVFDIDLQKQLRPYMESMVP 

Theobroma     117 NGEEIYAPFKSLLPMVNPEDIVFGGWDISDMNLADAMARAKVFDIDLQKQLRPYMESTVP 

Morus         117 NGEEIYAPFKNLLPMVNPDDVVFGGWDISDMNLADAMARAKVFDIDLQKQLRPYMESMVP 

Suaeda        118 NGEEIYAPFKSLLPMVNPDDIVFGGWDISDLNLADAMTRAKVLDIDLQKQLRPYMEHMVP 

Brassica      117 NGEEIYAPFKSLLPMVNPDDVVFGGWDISDMNLADAMARARVLDIDLQKQLRPYMEHMVP 

Avicennia     117 NGEEIYAPFKSLLPMVNPDDIIFGGWDISNMNLADAMGMGQGLDIDLQKQLRPYMEHMVP 

Xerophyta     117 NGEEIYAPFKSLLPMVNPDDLVFGGWDISNMNLADAMTRAKVLDIDLQKQLRPYMESMVP 

Cardamine     117 NGEEIYAPFKSILPMVNPEKIVFGGWDISDMNLADAMARGKVLDIDLQKQLRPFMEHMVP 

Triticum      117 NGEEIYAPFKSLLPMVNPDDLVFGGWDISSMNLADAMTRAKVLDIDLQKQLRPYMESIVP 

Oryza         117 NGEEIYAPFKSLLPMVNPDDLVFGGWDISNMNLADAMTRAKVLDIDLQKQLRPYMESMVP 

Arabidopsis   118 NGEEIYAPFKSLLPMVNPDDVVFGGWDISDMNLADAMARARVLDIDLQKQLRPYMENIVP 

Phaseolus     117 QGEEIYAPFKSLLPMVNPDDIVFGGWDISNMNLADAMGRAKVFDIDLQKQLRPYMESMVP 

Avena         117 NGEEIYAPFKSLLPMVSPDDIVFGGWDISSMNMADAMTRAKVLDIDLQKQLRPYMESIVP 

Sporobolus    117 NGEEIYAPFKSLLPMVNPEDIVFGGWDISNMSLADAMTRAKVLDIDLQKQLRPYMESMVP 

Oryza         117 NGEEIYAPFKSLLPMVNPDDLVFGGWDISNMNLADAMTRAKVLHIDLHKQLTPYMKSMVP 

Zea           117 NGEEIYAPFKSLLPMVNPDDLVFGGWDISSMNLADAMTRAKVLDIDLQKQLRPYMESMVP 

Arthrocnemum  120 NGEEIYAPFKSLLPMVNPDDVVFGGWDISDMNLADAMTRARVFDIDLQKQLRAYMEHIVP 

Lolium        117 NGEEIYAPFKSLLPMVSPDDIVFGGWDISSMNMADAMTRAKVLDIDLQKQLRPYMESIVP 



Citrus        177 LPGIYDPDFIAANQGSRANNVIKGTKKEQMLQIIKDIREFKEKNKVDRVVVLWTANTERY 

Nicotiana     177 LPGIYDPDFIAANQGSRANNVIKGTKKEQIDQIIKDIREFKEKNKVDKVVVLWTANTERY 

Nicotiana     177 LPGIYDPDFIAANQGSRANNVIKGTKKEQIDQIIKDIREFKEKNKVDKVVVLWTANTERY 

Glycine       177 LPGIYDPDFIAANQEERANNVIKGTKQEQVQQIIKDIKAFKEATKVDKVVVLWTANTERY 

Medicago      177 LPGIYDPDFIAANQGERANNVIKGTKREQINQIIKDIKEFKEANKVDRVVVLWTANTERY 

Solanum       177 LPGIYDPDFIAANQEARANNVIKGTKKEQVEQIVKDIREFKEKNKVDKIVVLWTANTERY 

Camellia      177 LPGIFDPDFIAANQGSRANNVIKGTKKDQVQQIIKDMREFKEKNKVDKVVVLWTANTERY 

Gossypium     177 LPGIYDPDFIAANQGERANNVIKGTKKEQVQQVIKDIKEFKEKNKVDKVVVLWTANTERY 

Sesamum       177 LPGIYDPDFIAANQGSRANNVIKGTKKEQVQQIIKDMRDFKEQNKVDKVVVLWTANTERY 

Ricinus       177 LPGIYDPDFIAANQGSRANNVIKGTKKEQMEQIVKDIREFKEKTKVDKVVVLWTANTERY 

Medicago      177 LPGIYDPDFIAANQGDRANNIIKGTKKEQLQQVIKDIKEFKETTKVDKVVVLWTANTERY 

Populus       177 LPGIYDPDFIAANQGSRANNVIKGTKKEQVQQIIEDIREFKEKNKVDKVVVLWTANTERY 

Hevea         177 LPGIYDPDFIAANQGSRANNVIKGTKKEQVQQIVNDIREFKEKNKVDKVVVLWTANTERY 

Passiflora    177 LPGIYDPDFIAANQGSRANNVITGSKKEQLQQVIKDIREFKEKNKVDKVVVLWTANTERY 

Gossypium     177 LPGIYDPDFIAANQGERANNVIKGTKKEQVQQIIKDIREFKEKNKVDKVVVLWTANTERY 

Actinidia     177 LPGIYDPDFIAANQGSRANNVIKGTKKEQLDQIIKDTREFKEKNKVDRVVVLWTANTERY 

Jatropha      177 LPGIYDPDFIAANQGSRANNVIKGTKKEQVEQIVKDIREFKEKNNVDKVVVLWTANTERY 

Citrullus     177 LPGIFDPDFVAANQGSRANNVIQGTKKEQLQQIIKDIREFKEKSKVDKIVVLWTANTERY 

Trifolium     178 LPGIYDPDFIAANQGDRANNIIKGTKKEQLQQVIKDIKEFKEANKVDKVVVLWTANTERY 

Actinidia     177 LPGIYDPDFIAANQGSRANNVIKGTKKEQLDQIIKDIREFKEKNKVDRVVVLWTANTERY 

Actinidia     177 LPGIYDPDFIAANQGSRANNVIKGTKKEQLDQIIKDIREFKEKNKVDRVVVLWTANTERY 

Theobroma     177 IPGIYDPDFIAANQGERANNIIKGTKKEQVQQIIKDIREFKEKNKVDRVVVLWTANTERY 

Morus         177 LPGIYDPDFIAANQGPRANSVIKGTKKEQVEQVIKDIREFKEKNKVDRVVVLWTANTERY 

Suaeda        178 LPGIYDPDFIAANQDSRANNIIKGTKKEQVEQVIKDIREFKEKNKVDKVVVLWTANTERY 

Brassica      177 LPGIYDPDFIAANQGSRANSVIKGTKKEQVDQIIKDMREFKEKNKVDKLVVLWTANTERY 

Avicennia     177 LPGIYYPDFIAANQGSRANNVIKGTKKEQVQQVIKDIKEFKEKTKVERVVV-GTANTERY 

Xerophyta     177 LPGIYDPDFIAANQGSRANNVIKGTKKEQMEQIIKDIREFKEKSKVDKVVVLWTANTERY 

Cardamine     177 LPGIYDPDFIAANQGSRANHLIKGTKKQQLDQVIKDIRDFKEKSKVDKVVVLWTANTERY 

Triticum      177 LPGIYDPDFIAANQGSRANNVIKGTKKEQMEQIIKDIREFKEKNKVDKVVVLWTANTERY 

Oryza         177 LPGIYDPDVIAANQGSRANNVIKGTKKEQMEQIIKDIREFKEKSKVDKVVVLWTANTERY 

Arabidopsis   178 LPGIFDPDFIAANQGSRANHVIKGTKKEQVDHIIKDMREFKEKNKVDKVVVLWTANTERY 

Phaseolus     177 LPGIYDPDFIAANQEERANNVIKGTKKEQVQQVIKDIKEFKAATKVDKVVVLWTANTERY 

Avena         177 LPGIYDPDFIAANQGSRANNVIKGTKKEQMEQVIKDIREFKEKNKVDKVVVLWTANTERY 

Sporobolus    177 LPGIYDPDFIAANQGSRANNVIKGTKKEQVEQVIKGIREFKEKNKVDKVVVLWTANTERY 

Oryza         177 LPGIYDPDFIAANQGSRRNNVLKGTKKEQMEQIIKDIREFKEKNKVDKVVVLWTANTERY 

Zea           177 LPGVYDPDFIAANQGSRANNVIKGTKKEQVEQIIKDIREFKEKNKVDKVVVLWTANTERY 

Arthrocnemum  180 LPGIYDPDFIAANKGSRANNVIKGTKKEQVERVIKDMREFKEKSKVDKVVVLWTANTERY 

Lolium        177 LPGIYDPDFIAANQGSRANNVIKGTKKEQMQQIIKDIREFKEKNKVDKVVVLWTANTERY 



Citrus        237 SNVIVGLNDTVESLLASLDKNEAEISPSTLYAIACVLENIPFINGSPQNTFVPGLIDLAI 

Nicotiana     237 SNVVVGLNDTMENLFASVDRNEAEISPSTLYAIACILENVPFINGSPQNTFVPGLIDLAI 

Nicotiana     237 SNVVVGLNDTMENLFASVDRNEAEISPSTLYAIACILENVPFINGSPQNTFVPGLIDLAI 

Glycine       237 SNLVVGLNDTMENLLAAVDRNEAEISPSTLYAIACVMENVPFINGSPQNTFVPGLIDLAI 

Medicago      237 SNLVVGLNDTMENLFAAVDRNESEISPSTLFAIACVMENVPFINGSPQNTFVPGLIDLAI 

Solanum       237 SNVVVGLNDTMENLLAAVDRNEAEISPSTLHAIACIMENVPFINGSPQNTFVPGLIDLAI 

Camellia      237 SNVIVGLNDTMESLLASVDKNESEISPSTLYAIACVLENIPFINGSPQNTFVPGLIDLAI 

Gossypium     237 SNVIVGLNDTVESLMASLEKNESEISPSTLYAIACVLENVPFINGSPQNTFVPGLIDLAI 

Sesamum       237 SNVVVGLNDTAESLMASVERNEAEISPSTLYAIACVFENVPFINGSPQNTFVPGLIDLAI 

Ricinus       237 SNVVVGLNDTMESLLASLERNEAEISPSTLYALACIFENVPFINGSPQNTFVPGVIDLAI 

Medicago      237 SNIVVGLNDTTENLLASVDKNEAEISPSTLYALACVLENVPFINGSPQNTFVPGLIDLAI 

Populus       237 SNIVVGLNDTMENLLAAVEKDESEISPSTLYALACIYENIPFINGSPQNTFVPGLVDLAI 

Hevea         237 SNVVVGLNDTMENLLAALEKNEAEISPSTLYALACVFEEVPFINGSPQNTFVPGLIDLAI 

Passiflora    237 SNVVVGLNDTMENLMAALERNESEISPSTLYALACVLENVPFVNGSPQNTFVPGLIDLAI 

Gossypium     237 SNVVVGLNDTMENLLASFEKNESEISPSTLYAIACVFEDVPFINGSPQNTFVPGLIDLAI 

Actinidia     237 SNVIVGLNDTMENLFASLEKNEAEISPSTLYAIACVLENIPFINGSPQNTFVPGLIDLAI 

Jatropha      237 SNVLVGLNDTVESLLASLERNEDEISPSTLYALACVFENVPFINGSPQNTFVPGLIDLAI 

Citrullus     237 SNVIVGLNDTMENLLASVDKNESEISPSTLYAIACVLENVPFINGSPQNTFVPGLIDLAI 

Trifolium     238 SNIVVGLNDTMENLLASVDKNESEISPSTLFALACVLENVPFINGSPQNTFVPGLIDLAI 

Actinidia     237 SNVIVGLNDTMENLFASLEKNEAEISPSTLYAIACVLENIPFINGSPQNTFVPGLIDLAI 

Actinidia     237 SNVIVGLNDTMENLFASLEKNEAEISPSTLYAIACVLENIPFINGSPQNTFVPGLIDLAI 

Theobroma     237 SNVIVGLNDTMESLLGSLEKNESEISPSTLYAIASVLENVPFINGSPQNTFVPGLIDLAI 

Morus         237 SNVIGGLNDTVENLLASLEKNEAEISPSTLYAIACVLENVPFVNGSPQNTFVPGLIDLAI 

Suaeda        238 SDVVVGLNDTTENLMAAVERNESEISPSTLYAIACIQEDVPFINGSPQNTFVPGLIELAI 

Brassica      237 SDVVVGLNDTMENLLASVEKNESEISPSTLYAIACVLEGIPFINGSPQNTFVPGLIELAI 

Avicennia     236 SNVVVGLNDTAESLMASLERNEAEISPSTLYAIACVLEDVPFINGSPQNTFVPGLIELAI 

Xerophyta     237 SNVCVGLNDTMENLLASVDKNEAEISPSTLYAIACVMEGIPFINGSPQNTFVPGLIDLAI 

Cardamine     237 SNVVVGLNDTTENLMSSLDKNESEISPSTLYAIACVLENVPFINGSPQNTFVPGLIELAI 

Triticum      237 SNVSVGLNDTMENLLASVDKNEAEISPSTLYAIACVMEGVPFINGSPQNTFVPGLIDLAI 

Oryza         237 SNVCVGLNDTMENLLASVDKNEAEISPSTLYAIACVMEGIPFINGSPQNTFVPGLIDLAI 

Arabidopsis   238 SNVVVGMNDTMENLMESVDRDEAEISPSTLYAIACVLEGIPFINGSPQNTFVPGLIDMAI 

Phaseolus     237 SNLVVGLNDTTENLLAALDRNEAEISPSTLFAIACVTENVPFINGSPQNTFVPGLIDFAI 

Avena         237 SGVSVGLNDTMENLLASVDKNEAEISPSTLYAIACVMEGVPFINGSPQNTFVPGLIDLAI 

Sporobolus    237 SNVCVGLNDTIENLLASVDKNEAEISPSTLYALACVKEGVPFVNGSPQNTFVPGLIDLAI 

Oryza         237 SNVCVGFNDTMENLLASVDKNEAEISPSTLYAIACVMEGVPFINGSPQNTFVPGLIDLAI 

Zea           237 SNVCAGLNDTMENLLASVDKNEAEISPSTLYAIACVTEGVPFINGSPQNTFVPGLIDLAI 

Arthrocnemum  240 SDVVVGQNDTMENLMAAVERNESEISPSTLYAIACILENVPFINGSPQNTFVPGLIELAI 

Lolium        237 SAVSVGLNDTTENLLASVEKNEAEISPSTLYAIACVMEGVPFVNGSPQNTFVPGLIDLAI 



Citrus        297 RRNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Nicotiana     297 KKNTLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Nicotiana     297 KRNTLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Glycine       297 ARNTLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Medicago      297 KNNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Solanum       297 KRNTLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Camellia      297 RGNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Gossypium     297 QRNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Sesamum       297 QRNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Ricinus       297 KGNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Medicago      297 KRNSLIGGDDFKSGQTKIKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Populus       297 KRNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Hevea         297 KRNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Passiflora    297 KRNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Gossypium     297 QRNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Actinidia     297 RRNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Jatropha      297 QRNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Citrullus     297 HRNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLPAPQTFRSKE 

Trifolium     298 KRNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Actinidia     297 RRNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLTAPQTFRSKE 

Actinidia     297 RRNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Theobroma     297 QRNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Morus         297 KNNTLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Suaeda        298 KKNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Brassica      297 SKNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Avicennia     296 QRNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Xerophyta     297 KNNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Cardamine     297 NRNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Triticum      297 KNNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Oryza         297 KNNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Arabidopsis   298 RNNVLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKG 

Phaseolus     297 QKNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Avena         297 KNNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Sporobolus    297 KNNSLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Oryza         297 KNNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Zea           297 KNNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Arthrocnemum  300 KNNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 

Lolium        297 KNNCLIGGDDFKSGQTKMKSVLVDFLVGAGIKPTSIVSYNHLGNNDGMNLSAPQTFRSKE 



Citrus        357 ISKSNVVDDMVSSN--VFFMGLVNTRPRWIKYVPYVA-IERAMDEYTSEIFMGGKSTIVL 

Nicotiana     357 ISKSNVVDDMVSSNAILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Nicotiana     357 ISKSNVVDDMVSSNAILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Glycine       357 ISKSNVVDDMVNSNAILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKSTIVL 

Medicago      357 ISKSNVVDDMVNSNAILYAPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Solanum       357 ISKSNVVDDMVASNAILYESGEHPDHVVVIKYVPYVGDSKRAMDEYMSEIFMGGKSTIVM 

Camellia      357 ISKSNVVDDMVSSNAILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKSTIVL 

Gossypium     357 ISKSNVVDDMVSSNGILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Sesamum       357 ISKSNVVDDMVASNGILYEPGEHPDHIVVIKYVPYVGDSKRAMDEYTSEIFMGGKSTIVL 

Ricinus       357 ISKSNVVDDMVSSNGILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKSTIVL 

Medicago      357 ISKSNVVDDMVNSNAILYGPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVM 

Populus       357 ISKSNFVDDMVSSNGILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Hevea         357 ISKSNVVDDMVASNGILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Passiflora    357 ISKSNVVDDMVSSNGILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKSTIVL 

Gossypium     357 ISKSNVVDDMVSSNGILYQPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Actinidia     357 ISKSNVVDDMVSSNAILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Jatropha      357 ISKSNVVDDMVSSNGILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Citrullus     357 ISKSNVVDDMVSSNGILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKSTIVL 

Trifolium     358 ISKSNVVDDMVNSNAILYGPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVM 

Actinidia     357 ISKSNVVDDMVSSNAILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Actinidia     357 ISKSNVVDDMVSSNAILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Theobroma     357 ISKSNVVDDMVSSNGILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGQNTIVL 

Morus         357 ISKSNVVDDMVGSNGILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGTNTIVL 

Suaeda        358 ISKSNVVDDMVASNGILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Brassica      357 ISKSNVVDDMVASNGILXEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVM 

Avicennia     356 ISKSNVVDDMVASNSILYEPGEHPDHVVVIKYVPDVGDSKRAMDEYTSEIFMGGKSTIVM 

Xerophyta     357 ISKSNVVDDMVSSNAILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKSTIVL 

Cardamine     357 ISKSNVVDDMVASNGILYGPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVM 

Triticum      357 ISKSNVVDDMVSSNAILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKSTIVL 

Oryza         357 ISKSNVVDDMVSSNAILYELGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKSTIVL 

Arabidopsis   358 DSKSNVVDDMVASNGILFEPGEHPDHVVVIKYVPYVADSKRAMDEYTSEIFMGGKNTIVM 

Phaseolus     357 ISKSNVVDDMVNSNAILYEPGEHPDHVVVIKYVPYVADSKRAMDEYTSEIFMGGKNTIVL 

Avena         357 ISKSNVVDDMVASNNILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Sporobolus    357 ISKSNVVDDMVSSNGILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Oryza         357 ISKSNVVDDMVSSNAILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKNTIVL 

Zea           357 ISKSNVVDDMVSSNAILYGPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKSTIVL 

Arthrocnemum  360 ISKSNVVDDMVASNGILYEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGTNTIVL 

Lolium        357 ISKSNVVDDMVSSNAILFEPGEHPDHVVVIKYVPYVGDSKRAMDEYTSEIFMGGKSTIVL 



Citrus        414 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Nicotiana     417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Nicotiana     417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Glycine       417 HNTCEDSLLAAPIILDLVLLAELSTRIEFKAENEGKFHSFHPVATILSYLTKAPLVPPGT 

Medicago      417 HNTCEDSLLAAPIILDLVLLAELSTRIQFKSEAENKFHTFHPVATILSYLTKAPLVPPGT 

Solanum       417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Camellia      417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Gossypium     417 HNTCEDSLLAAPIILDLVLLAELSTRIQFKADGEGKFHSFHPVATILSYLTKAPLVPPGT 

Sesamum       417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Ricinus       417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Medicago      417 HNTCEDSLLAAPIILDLVLLAELSTRIQFKSEHEDKFHSFHAVATILSYLSKAPLVPPGT 

Populus       417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKGEAEGKFHSFHPVATILSYLTKAPLVPPGT 

Hevea         417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEGKFHSFHPVATIFSYLTKAPLVPPGT 

Passiflora    417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Gossypium     417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Actinidia     417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKADGEGKFHSFHPVATILSYLTKAPLVPPGT 

Jatropha      417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Citrullus     417 HNTCEDSLLAAPIILDLVLLAELSTRIQFKAEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Trifolium     418 HNTCEDSLLAAPIILDLVLLAELSTRIQFKSEQEDKFHTFHPVATILSYLTKAPLVPPGT 

Actinidia     417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKADGEGKFHSFHPVATILSYLTKAPLVPPGT 

Actinidia     417 HNTCEDSLLAAPIILDLVLLAELSTCIQLKADGEGKFHSFHPVATILSYLTKAPLVPPGT 

Theobroma     417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Morus         417 HNTCEDSLLAAPIILDLVLLAELSTRIQIKAEGEGKFHSFHPVATILSYLIKAPLVPPGT 

Suaeda        418 HNTCEDSLLAAPIILDLVLLAELSTRIEFKAETEDKFHTFHPVATILSYLTKAPLVPPGT 

Brassica      417 HNTCEDSLLAAPIILDLVLLAELSTRIQFKAEGEGKFHSFHPVATILSYLTKAPLVPAGT 

Avicennia     416 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Xerophyta     417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEEKFHSFHPVATILSYLTKAPLVPPGT 

Cardamine     417 HNTCEDSLLAAPIILDLVLLAELTTRIQFMAENEGKFHSFHPVATILSYLSKAPLVPPGT 

Triticum      417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEDKFHSFHPVATILSYLTKAPLVPPGT 

Oryza         417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEEKFHSFHPVATILSYLTKAPLVPPGT 

Arabidopsis   418 HNTCEDSLLAAPIILDLVLLAELSTRIQFKSEGEGKFHSFHPVATILSYLTKAPLVPPGT 

Phaseolus     417 HNTCEDSLLAAPIILDLVLLAELSTRIQFKAEKEGKFHSFHPVATILSYLTKAPLV---- 

Avena         417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGEEKFHSFHPVATILSYLTKAPLVPPGT 

Sporobolus    417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKTEGEEKFHSFHPVATILSYLSKAPLVPPGT 

Oryza         417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKAEGQEKFHSFHPVATILSYLTKAPLVPPGT 

Zea           417 HNTCEDSLLAAPIILDLVLLAELSTRIQLKPEGTVRAHE--------------------- 

Arthrocnemum  420 HNTCEDSLLAAPIILDLVLLAELSPAFKLRPENRGQV-PFLPSSRYHTQLSHQS------ 

Lolium        417 HNTCEDSLLAAPIILDLVLLAELSTRI--------------------------------- 



Citrus        474 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Nicotiana     477 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Nicotiana     477 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Glycine       477 PVVNALSKQRAMLENIMRACVGLAPENNMILEYK---------- 

Medicago      477 PVVNALSKQRAMLENIMRACVGLAPENNMILEYK---------- 

Solanum       477 PVVNALSKQRAMLENIMRACVGLAPENNMILEYK---------- 

Camellia      477 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Gossypium     477 PVVNALSKQRAMLENILRASIGLAPENNMILEYK---------- 

Sesamum       477 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Ricinus       477 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Medicago      477 PVVNALSKQRAMLENIMRACVGLAPENNMILEYK---------- 

Populus       477 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Hevea         477 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Passiflora    477 PVVNALSKQRAMLENILRACIGLAPENNMILEYK---------- 

Gossypium     477 PVVNALSKQRAMLENILRACIGLSPENNMILEYK---------- 

Actinidia     477 PVVNALSQQRAMLENILRACIGLSPENNMILEYK---------- 

Jatropha      477 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Citrullus     477 PVVNALSKQRAMLENIMRACVGLAPENNMILEYK---------- 

Trifolium     478 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Actinidia     477 PVVNALSKQRAMLENILRACIGLSPENNMILEYK---------- 

Actinidia     477 PVVNALSKQRAMLENILRACIGLSPENNMILEYK---------- 

Theobroma     477 PVVNALSKQRAMLENILRACIGLAPENNMILEYK---------- 

Morus         477 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Suaeda        478 PVVNALSKQRAMLEK-MRACVGLAPENNMILEYK---------- 

Brassica      477 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Avicennia     476 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Xerophyta     477 PVVNALAKQRAMLENIMRACVGLAPENNMILEYK---------- 

Cardamine     477 PVVNALSKQRAMLENILRACVGLAPENNMILEYK---------- 

Triticum      477 PVVNALAKQRAMLENIMRACVGLAPENNMILEYK---------- 

Oryza         477 PVVNALAKQRAMLENIMRACVGLAPENNMILEYK---------- 

Arabidopsis   478 PVINALSKQRAMLENIMRACVGLAPENNMIMEFK---------- 

Phaseolus         -------------------------------------------- 

Avena         477 PVVNALAKQRAMLENIMRACVGLAPENNMILEYK---------- 

Sporobolus    477 PVVNALAKQRAMLENIMRACVGLAPENNMILEYK---------- 

Oryza         477 PVVNALAKQRAMLENIMRACVGLAPENNMILEYK---------- 

Zea               -------------------------------------------- 

Arthrocnemum  473 ---TSCSTRHTCGECALKAESNAGEHNEGLCRFSSREQHDPRVQ 

Lolium            -------------------------------------------- 


