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100
★
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100

100
★

74
★

91
★

97
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★ 60
★ 82
★ 65
★ 	Sspon.03G0009070-2C 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.03G0009080-1A 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Sspon.07G0002560-2D 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

95
	Zm00001d022399_T001 		▐		Zea_mays 		▐		Poaceae 		▐
	Sspon.03G0009080-2B 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Sspon.03G0009080-3C 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.03G0009080-4D 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

94
★ 94

99
★ 	Zm00001d037175_T007 		▐		Zea_mays 		▐		Poaceae 		▐
	Zm00001d050955_T002 		▐		Zea_mays 		▐		Poaceae 		▐

	SbiRTX430.07G188600.1 		▐		Sorghum_bicolor 		▐		Poaceae 		▐
	SbiRTX430.03G279500.1 		▐		Sorghum_bicolor 		▐		Poaceae 		▐

	Zm00001d029732_T001 		▐		Zea_mays 		▐		Poaceae 		▐

91
★ 	Zm00001d043845_T008 		▐		Zea_mays 		▐		Poaceae 		▐
	Zm00001d011610_T063 		▐		Zea_mays 		▐		Poaceae 		▐

100
100
★ 	RLM92730.1_30520 		▐		Panicum_miliaceum 		▐		Poaceae 		▐

	RLN23535.1_26146 		▐		Panicum_miliaceum 		▐		Poaceae 		▐
	Seita.5G272500.1 		▐		Setaria_italica 		▐		Poaceae 		▐

100
	Bradi2g46670.3 		▐		Brachypodium_distachyon 		▐		Poaceae 		▐
	LOC_Os01g48960.1 		▐		Oryza_sativa 		▐		Poaceae 		▐

100

100

100

100

100

100
★ 99
★ 100
★ 	Sspon.07G0002560-1A 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Sspon.07G0021890-1B 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

100
★ 	Sspon.07G0006130-1A 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Sspon.07G0002550-3C 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

99
★ 	Sspon.03G0009080-2P 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.03G0009080-1P 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	SbiRTX430.09G240000.1 		▐		Sorghum_bicolor 		▐		Poaceae 		▐
	Zm00001d038948_T001 		▐		Zea_mays 		▐		Poaceae 		▐

100
100
★ 	RLN28061.1_19908 		▐		Panicum_miliaceum 		▐		Poaceae 		▐

	RLN00750.1_20847 		▐		Panicum_miliaceum 		▐		Poaceae 		▐
	Seita.3G153400.1 		▐		Setaria_italica 		▐		Poaceae 		▐

	Bradi2g17192.1 		▐		Brachypodium_distachyon 		▐		Poaceae 		▐
	LOC_Os05g48200.1 		▐		Oryza_sativa 		▐		Poaceae 		▐

	Aco006097.1 		▐		Ananas_comosus 		▐		Bromeliaceae 		▐

86

93
★

82

66
★

55

96
★ 98
★ 64
★ 	XP_042448208.1_97282 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042448209.1_97283 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	XP_042448210.1_97284 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

100
★ 52
★ 	XP_042448325.1_99487 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042448324.1_99486 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	XP_042448327.1_99488 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	Asa1G04137.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

100
★ 77
★ 	XP_042440893.1_90681 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042440892.1_90680 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	XP_042440891.1_90679 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

99
★ 	Mba07_g24260.1 		▐		Musa_balbisiana 		▐		Musaceae 		▐
	Mba01_g00450.1 		▐		Musa_balbisiana 		▐		Musaceae 		▐

100
100
★ 100
★ 	XP_042434018.1_85626 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	XP_042434019.1_85627 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042439892.1_89762 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	Mba08_g28160.1 		▐		Musa_balbisiana 		▐		Musaceae 		▐

100
100
★ 	XP_010913556.1_714 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐

	XP_019707381.1_715 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐
	Acat_15g003850 		▐		Areca_catechu 		▐		Arecaceae 		▐

87

100

84
★

90

100

100

99

100
★ 81

100
★ 95
★ 0
★	XP_020573966.1_6594 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐
	XP_020573967.1_6595 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

	XP_020573968.1_6596 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐
	XP_020574027.1_6601 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

	PAXXG174510-mRNA1 		▐		Phalaenopsis_aphrodite 		▐		Orchidaceae 		▐

100
★ 	XP_020573934.1_6568 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

	XP_020573935.1_6569 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐
	GWHTBCII006524 		▐		Cymbidium_ensifolium 		▐		Orchidaceae 		▐

100
100

100
	XP_020697616.1_32722 		▐		Dendrobium_catenatum 		▐		Orchidaceae 		▐
	Dhu000027554 		▐		Dendrobium_huoshanense 		▐		Orchidaceae 		▐

	lcl|CM039733.1_cds_KAI0496686.1_23010 		▐		Dendrobium_nobile 		▐		Orchidaceae 		▐
	KAH0463507.1_8434 		▐		Dendrobium_chrysotoxum 		▐		Orchidaceae 		▐

100
★ 100

100
	GWHTAAEX004737 		▐		Gastrodia_elata_f_glauca 		▐		Orchidaceae 		▐
	Gae_16891.1 		▐		Gastrodia_elata_f_elata 		▐		Orchidaceae 		▐

	evm.model.scaffold_37.424 		▐		Gastrodia_menghaiensis 		▐		Orchidaceae 		▐

100
	GWHTAAEX013367 		▐		Gastrodia_elata_f_glauca 		▐		Orchidaceae 		▐
	Gae_00503.1 		▐		Gastrodia_elata_f_elata 		▐		Orchidaceae 		▐

	KAG0491043.1_7906 		▐		Vanilla_planifolia 		▐		Orchidaceae 		▐
	KAG0491042.1_7905 		▐		Vanilla_planifolia 		▐		Orchidaceae 		▐

	TKA51627.1_15902 		▐		Apostasia_shenzhenica 		▐		Orchidaceae 		▐

100

100
★ 99
★ 100
★ 97
★ 72
★ 80
★ 	Asa2G04337.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐
	Asa3G03852.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

	Asa2G00287.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐
	Asa1G03112.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

	Asa0G00750.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐
	Asa0G00749.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

	Asa1G04136.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

100
	K1p1ch05g11583 		▐		Asparagus_kiusianus 		▐		Asparagaceae 		▐
	evm.model.AsparagusV1_05.2833 		▐		Asparagus_officinalis 		▐		Asparagaceae 		▐

92
	Dioal.04G070500.1 		▐		Dioscorea_alata 		▐		Dioscoreaceae 		▐
	GWHTBAYO001410.1 		▐		Acanthochlamys_bracteata 		▐		Velloziaceae 		▐

	XP_029118902.1_8206 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐

58
87

95
★ 	Zosma01g22390.1 		▐		Zostera_marina 		▐		Zosteraceae 		▐

	Zosma01g06270.1 		▐		Zostera_marina 		▐		Zosteraceae 		▐
	Spipo26G0016900 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐

100
★ 	ATA5.825.1.p1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐

	ATA3.809.t1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐
	CKAN_02252300 		▐		Cinnamomum_kanehirae 		▐		Lauraceae 		▐

97

96

96

65

100
99
★ 100

	FUN_013684-T1 		▐		Portulaca_amilis 		▐		Portulacaceae 		▐
	HU06G02626.1 		▐		Hylocereus_undatus 		▐		Cactaceae 		▐

	HU02G01671.1 		▐		Hylocereus_undatus 		▐		Cactaceae 		▐

100
	Amacr07g09740 		▐		Amaranthus_cruentus 		▐		Amaranthaceae 		▐
	AH012007-RA 		▐		Amaranthus_hypochondriacus		▐		Amaranthaceae 		▐

100
	RAL42615.1_17751 		▐		Cuscuta_australis 		▐		Convolvulaceae 		▐
	GER34321.1_9855 		▐		Striga_asiatica 		▐		Orobanchaceae 		▐

96
100

	Kalaxd.S068300.1 		▐		Kalanchoe_laxiflora 		▐		Crassulaceae 		▐
	Kaladp0052s0004.1 		▐		Kalanchoe_fedtschenkoi 		▐		Crassulaceae 		▐

	AT5G53460.1 		▐		Arabidopsis_thaliana 		▐		Brassicaceae 		▐

100
★ 100
★ 	VIT_215s0024g01030.1 		▐		Vitis_vinifera 		▐		Vitaceae 		▐

	VIT_212s0055g00620.1 		▐		Vitis_vinifera 		▐		Vitaceae 		▐
	VIT_216s0098g00290.2 		▐		Vitis_vinifera 		▐		Vitaceae 		▐

94
★ 93

100
★ 	XP_026457841.1_21666 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐

	XP_026403919.1_45614 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐
	KAF8379702.1_28543 		▐		Tetracentron_sinense_Oliv 		▐		Trochodendraceae 		▐

	KAF8380054.1_26965 		▐		Tetracentron_sinense_Oliv 		▐		Trochodendraceae 		▐
	AmTrH2.01G134700.1 		▐		Amborella_trichopoda 		▐		Amborellaceae 		▐

	evm.model.chr7.772 		▐		Ginkgo_biloba 		▐		Ginkgoaceae 		▐
	Ceric.24G023300.1 		▐		Ceratopteris_richardii 		▐		Pteridaceae 		▐

97
★ 100
★ 100
★ 	Pp3c17_8320V3.1 		▐		Physcomitrium_patens 		▐		Funariaceae 		▐

	Pp3c10_8200V3.1 		▐		Physcomitrium_patens 		▐		Funariaceae 		▐
	Pp3c14_8740V3.1 		▐		Physcomitrium_patens 		▐		Funariaceae 		▐

100
★ 	Pp3c5_20080V3.1 		▐		Physcomitrium_patens 		▐		Funariaceae 		▐

	Pp3c16_19110V3.1 		▐		Physcomitrium_patens 		▐		Funariaceae 		▐
	Mapoly0002s0330.1 		▐		Marchantia_polymorpha 		▐		Marchantiaceae 		▐

70
99

	Cre13.g592200.t1.2 		▐		Chlamydomonas_reinhardtii 		▐		Chlamydomonadaceae		▐
	Dusal.0052s00003.1 		▐		Dunaliella_salina 		▐		Dunaliellaceae 		▐

	ATA042.38.t1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐
	GWHTBAYO001699.1 		▐		Acanthochlamys_bracteata 		▐		Velloziaceae 		▐

	ATA233.2.t1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐

48
★ 99

99
★ 	ATA233.4.t1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐

	ATA233.5.t1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐
	Zosma07g01320.1 		▐		Zostera_marina 		▐		Zosteraceae 		▐

97
	Zosma07g01330.1 		▐		Zostera_marina 		▐		Zosteraceae 		▐
	ATA233.3.t1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐

97

86
★

80
★ 59

84

85
★

83

83

87

65
★

49

86

97

79

99

100

100

100
★

98
★

99

100
★

34
48

56
★ 91
★ 	Dhu000027144 		▐		Dendrobium_huoshanense 		▐		Orchidaceae 		▐
	Dhu000000299 		▐		Dendrobium_huoshanense 		▐		Orchidaceae 		▐

	Dhu000016541 		▐		Dendrobium_huoshanense 		▐		Orchidaceae 		▐
	XP_020689520.2_14796 		▐		Dendrobium_catenatum 		▐		Orchidaceae 		▐

	lcl|JAGYWB010000048.1_cds_KAI0485920.1_29422		▐		Dendrobium_nobile 		▐		Orchidaceae 		▐

37
★ 93

100
	Dhu000027143 		▐		Dendrobium_huoshanense 		▐		Orchidaceae 		▐
	XP_020600012.1_345 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

	XP_028553487.1_18425 		▐		Dendrobium_catenatum 		▐		Orchidaceae 		▐
	XP_020705571.1_13770 		▐		Dendrobium_catenatum 		▐		Orchidaceae 		▐

	KAH0465531.1_6478 		▐		Dendrobium_chrysotoxum 		▐		Orchidaceae 		▐

100
	KAH0460328.1_11752 		▐		Dendrobium_chrysotoxum 		▐		Orchidaceae 		▐
	Dhu000016033 		▐		Dendrobium_huoshanense 		▐		Orchidaceae 		▐

83
★

82
89
	GWHTBCII016247 		▐		Cymbidium_ensifolium 		▐		Orchidaceae 		▐
	XP_020594327.1_216 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

98
★ 	KAH0452276.1_20791 		▐		Dendrobium_chrysotoxum 		▐		Orchidaceae 		▐
	KAH0459988.1_11753 		▐		Dendrobium_chrysotoxum 		▐		Orchidaceae 		▐

100
★ 100
★ 	XP_020595546.1_25897 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

	XP_020594264.1_24755 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐
	XP_020584971.1_510 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

	KAG0489604.1_6467 		▐		Vanilla_planifolia 		▐		Orchidaceae 		▐
	TKA55395.1_11650 		▐		Apostasia_shenzhenica 		▐		Orchidaceae 		▐

100
100
★ 99

	K1p1ch07g41810 		▐		Asparagus_kiusianus 		▐		Asparagaceae 		▐
	evm.model.AsparagusV1_07.1677 		▐		Asparagus_officinalis 		▐		Asparagaceae 		▐

	evm.model.AsparagusV1_07.1676 		▐		Asparagus_officinalis 		▐		Asparagaceae 		▐

99
★ 	Asa8G00451.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

	Asa6G01559.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

98
	Dioal.07G054200.1 		▐		Dioscorea_alata 		▐		Dioscoreaceae 		▐
	GWHTBAYO001002.1 		▐		Acanthochlamys_bracteata 		▐		Velloziaceae 		▐

99

99

100

100

100

100
100

100
★ 90
★ 100
★ 	Sspon.02G0049000-1C 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Sspon.02G0001660-1P 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.02G0001660-1A 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Sspon.02G0001660-2B 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	SbiRTX430.02G411400.1 		▐		Sorghum_bicolor 		▐		Poaceae 		▐

	Zm00001d022388_T004 		▐		Zea_mays 		▐		Poaceae 		▐

100
100
★ 	RLM85061.1_16678 		▐		Panicum_miliaceum 		▐		Poaceae 		▐

	RLN32962.1_11172 		▐		Panicum_miliaceum 		▐		Poaceae 		▐
	Seita.2G418200.1 		▐		Setaria_italica 		▐		Poaceae 		▐

100
	Bradi1g19080.1 		▐		Brachypodium_distachyon 		▐		Poaceae 		▐
	LOC_Os07g46460.1 		▐		Oryza_sativa 		▐		Poaceae 		▐

	Aco019895.1 		▐		Ananas_comosus 		▐		Bromeliaceae 		▐

100
100
★ 100
★ 	XP_042468513.1_23609 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	XP_042468514.1_23610 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042473131.1_27693 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	Mba02_g08590.1 		▐		Musa_balbisiana 		▐		Musaceae 		▐

100
★ 100

100
★ 	XP_029124093.1_31128 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐

	XP_010938554.1_31127 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐
	Acat_6g003810 		▐		Areca_catechu 		▐		Arecaceae 		▐

100
	Acat_14g017360 		▐		Areca_catechu 		▐		Arecaceae 		▐
	XP_010926986.1_19487 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐

89
99
★ 100
★ 98
★ 92
★ 63
★ 62
★ 97
★ 99
★ 	Spipo0G0018900 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐
	Spipo0G0018400 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐

	Spipo2G0078500 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐

90
★ 	Spipo10G0052800 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐
	Spipo9G0000400 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐

	Spipo3G0053700 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐

86
★ 	Spipo4G0018900 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐
	Spipo0G0017800 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐

	Spipo2G0001600 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐
	Spipo19G0013900 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐

	Spipo3G0061400 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐
	Zosma01g28420.1 		▐		Zostera_marina 		▐		Zosteraceae 		▐

92
★

69

100

98

100

95

90

94

94
★ 99
★ 100

	Amacr13g01520 		▐		Amaranthus_cruentus 		▐		Amaranthaceae 		▐
	AH020448-RA 		▐		Amaranthus_hypochondriacus		▐		Amaranthaceae 		▐

	AH006686-RA 		▐		Amaranthus_hypochondriacus		▐		Amaranthaceae 		▐

100
	Amacr04g17310 		▐		Amaranthus_cruentus 		▐		Amaranthaceae 		▐
	AH006688-RA 		▐		Amaranthus_hypochondriacus		▐		Amaranthaceae 		▐

99
★ 100

	FUN_004465-T1 		 		 		▐		Portulacaceae 		▐
	HU09G01928.1 		 		 		▐		Cactaceae 		▐

100
	FUN_032696-T1 		 		 		▐		Portulacaceae 		▐
	HU10G01106.1 		 		 		▐		Cactaceae 		▐

76

90
★ 66
★ 67
★ 86

	Kalaxd.03G118200.1 		 		 		▐		Crassulaceae 		▐
	Kaladp0036s0119.1 		 		 		▐		Crassulaceae 		▐

	Kalaxd.02G063800.1 		 		 		▐		Crassulaceae 		▐
	Kaladp0037s0378.1 		 		 		▐		Crassulaceae 		▐
	Kalaxd.03G118100.1 		 		 		▐		Crassulaceae 		▐

★ 	 		 		 		▐		Brassicaceae 		▐GLU2_query_gene_AT2G41220.1
	 		 		 		▐		Brassicaceae 		▐100 GLU1_query_gene_AT5G04140.2

97
	RAL48484.1_5908 		 		 		▐		Convolvulaceae 		▐
	GER25787.1_1321 		 		 		▐		Orobanchaceae 		▐

	VIT_208s0007g05260.1 		 		 		▐		Vitaceae 		▐
	KAF8395692.1_19307 		 		 		▐		Trochodendraceae 		▐

100
★ 	XP_026424622.1_64998 		 		 		▐		Papaveraceae 		▐

	XP_026413298.1_56593 		 		 		▐		Papaveraceae 		▐

74
★ 89

	CKAN_02511500 		 		 		▐		Lauraceae 		▐
	Lchi09411 		 		 		▐		Magnoliaceae 		▐

	Lchi09408 		 		 		▐		Magnoliaceae 		▐
	Lchi09410 		 		 		▐		Magnoliaceae 		▐
	FUN_023324-T1 		 		 		▐		Portulacaceae 		▐

	ATA1.2319.t1 		 		 		▐		Acoraceae 		▐
	AmTrH2.01G049300.1 		 		 		▐		Amborellaceae 		▐

	evm.model.chr10.975 		 		 		▐		Ginkgoaceae 		▐

91
	Ceric.38G027700.1 		 		 		▐		Pteridaceae 		▐

	FUN_023319-T1 		 		 		▐		Portulacaceae 		▐
	Mapoly0023s0027.1 		 		 		▐		Marchantiaceae 		▐

	Pp3c7_6520V3.1 		 		 		▐		Funariaceae 		▐
	Pp3c8_17940V3.1 		 		 		▐		Funariaceae 		▐

96
100

100
75

100
★ 	K1p1ch08g16112 		 		 		▐		Asparagaceae 		▐

	K1p1ch01g32758 		 		 		▐		Asparagaceae 		▐
	Pp3s42_360V3.1 		 		 		▐		Funariaceae 		▐
	FUN_023320-T1 		 		 		▐		Portulacaceae 		▐

	KAH0451929.1_21782 		 		 		▐		Orchidaceae 		▐
	XP_042441324.1_92223 		 		 		▐		Zingiberaceae 		▐

99
★ 100

	Cre12.g514050.t1.2 		 		 		▐		Chlamydomonadaceae		▐
	Dusal.0806s00001.1 		 		 		▐		Dunaliellaceae 		▐

	Dusal.2761s00001.1 		 		 		▐		Dunaliellacea

▐ Portulaca_amilis
▐ Hylocereus_undatus
▐ Portulaca_amilis
▐ Hylocereus_undatus
▐ Kalanchoe_laxiflora
▐ Kalanchoe_fedtschenkoi
▐ Kalanchoe_laxiflora
▐ Kalanchoe_fedtschenkoi
▐ Kalanchoe_laxiflora
▐ Arabidopsis_thaliana
▐ Arabidopsis_thaliana
▐ Cuscuta_australis
▐ Striga_asiatica
▐ Vitis_vinifera
▐ Tetracentron_sinense_Oliv 

▐ Papaver_somniferum
▐ Papaver_somniferum
▐ Cinnamomum_kanehirae
▐ Liriodendron_chinense
▐ Liriodendron_chinense
▐ Liriodendron_chinense
▐ Portulaca_amilis
▐ Acorus_tatarinowii
▐ Amborella_trichopoda
▐ Ginkgo_biloba
▐ Ceratopteris_richardii
▐ Portulaca_amilis
▐ Marchantia_polymorpha
▐ Physcomitrium_patens
▐ Physcomitrium_patens
▐ Asparagus_kiusianus
▐ Asparagus_kiusianus
▐ Physcomitrium_patens
▐ Portulaca_amilis
▐ Dendrobium_chrysotoxum
▐ Zingiber_officinale
▐ Chlamydomonas_reinhardtii 
▐ Dunaliella_salina
▐ Dunaliella_salina e 		▐
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In chloroplasts, GOGAT uses glutamine (Gln) and α-ketoglutarate (α-
KG) as substrates. It utilizes electrons provided by NADPH or 
ferredoxin (Fd) to transfer one nitrogen atom from Gln to α-KG, 
producing 2 molecules of glutamate (Glu).
Reaction formula: Gln + α-KG + NADPH/H+ → 2Glu

 
 

Supplementary figure 47. A phylogenetic tree of GOGAT genes from 54 green plant species. The involved plants include 54 plants such as Gastrodia and Dendrobium (Supplementary table 20). The vertical columns 
from left to right in the figure represent gene ID, species name, species family, and expression level, respectively. Interspecific and intraspecific whole-genome duplication events are marked in the upper left 
corner of the figure. Bootstrap values have been labeled on the phylogenetic tree, which indicate the credibility of the branches. The query genes used in A. thaliana have been marked on the tree. The right side of 
the figure shows the expression data of duplicated genes in dark red G. elata, covering the following developmental stages: TMMM (immature tuber), TMBM (developing tuber), TMJM (mature tuber), TMGS 
(capsule), and TMHJ (inflorescence). Each stage has three biological replicates, and the data have been averaged.


