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32

72

73

73

76

99

96

79
99

99
★ 	RLM73657.1_49191 		▐		Panicum_miliaceum 		▐		Poaceae 		▐
	RLM65351.1_51622 		▐		Panicum_miliaceum 		▐		Poaceae 		▐

	Seita.7G208600.1 		▐		Setaria_italica 		▐		Poaceae 		▐
	LOC_Os04g48840.1 		▐		Oryza_sativa 		▐		Poaceae 		▐

95
73

74
★ 	Sspon.05G0004860-1A 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.05G0004860-2B 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Zm00001d002593_T001 		▐		Zea_mays 		▐		Poaceae 		▐
	SbiRTX430.06G197900.1 		▐		Sorghum_bicolor 		▐		Poaceae 		▐

	Bradi5g19090.1 		▐		Brachypodium_distachyon 		▐		Poaceae 		▐
	Aco015518.1 		▐		Ananas_comosus 		▐		Bromeliaceae 		▐

100
★ 	GWHTBAYO011597.1 		▐		Acanthochlamys_bracteata 		▐		Velloziaceae 		▐
	GWHTBAYO008220.1 		▐		Acanthochlamys_bracteata 		▐		Velloziaceae 		▐

83

100
★ 99

	K1p1ch04g25444 		▐		Asparagus_kiusianus 		▐		Asparagaceae 		▐
	evm.model.AsparagusV1_04.2431 		▐		Asparagus_officinalis 		▐		Asparagaceae 		▐

100
★ 	K1p1ch03g02079 		 		 		▐		Asparagaceae 		▐

	K1p1ch01g30780 		 		 		▐		Asparagaceae 		▐
	Zosma02g16310.1 		 		 		▐		Zosteraceae 		▐

99
100
	Acat_9g010530 		 		 		▐		Arecaceae 		▐
	XP_029119891.1_11763 		 		 		▐		Arecaceae 		▐

100
★ 	XP_042457034.1_13606 		 		 		▐		Zingiberaceae 		▐
	XP_042462296.1_18927 		 		 		▐		Zingiberaceae 		▐

41
	Spipo1G0111800 		 		 		▐		Araceae 		▐
	ATA7.1676.t1 		 		 		▐		Acoraceae 		▐

100
★ 	Dioal.04G069500.1 		 		 		▐		Dioscoreaceae 		▐
	Dioal.02G019300.1 		 		 		▐		Dioscoreaceae 		▐

48
	AmTrH2.09G128900.1 		 		 		▐		Amborellaceae 		▐
	CKAN_00955500 		 		 		▐		Lauraceae 		▐

43
85

100
★ 	Pp3c4_29940V3.1 		 		 		▐		Funariaceae 		▐
	Pp3c4_29930V3.1 		 		 		▐		Funariaceae 		▐

	RAL53481.1_7153 		 		 		▐		Convolvulaceae 		▐
	VIT_202s0025g03250.1 		 		 		▐		Vitaceae 		▐

	 		 		 		▐		Brassicaceae 		▐FAX1_query_gene_AT1G33265.1
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97

97
★

76

70
★

81

87

85
79

100
100
★ 0
★	XP_028548527.1_33890 		 		 		▐		Orchidaceae 		▐
	XP_020687995.1_33889 		 		 		▐		Orchidaceae 		▐
	XP_020687994.1_33888 		 		 		▐		Orchidaceae 		▐

	Dhu000000353 		 		 		▐		Orchidaceae 		▐
	AT2G26240.1 		 		 		▐		Brassicaceae 		▐

	KAG0502024.1_2096 		 		 		▐		Orchidaceae 		▐

81
100
	Amacr04g16750 		 		 		▐		Amaranthacea

▐ Asparagus_kiusianus
▐ Asparagus_kiusianus
▐ Zostera_marina
▐ Areca_catechu
▐ Elaeis_guineensis
▐ Zingiber_officinale
▐ Zingiber_officinale
▐ Spirodela_polyrhiza
▐ Acorus_tatarinowii
▐ Dioscorea_alata
▐ Dioscorea_alata
▐ Amborella_trichopoda
▐ Cinnamomum_kanehirae
▐ Physcomitrium_patens
▐ Physcomitrium_patens
▐ Cuscuta_australis
▐ Vitis_vinifera
▐ Arabidopsis_thaliana
▐ Dendrobium_catenatum
▐ Dendrobium_catenatum
▐ Dendrobium_catenatum
▐ Dendrobium_huoshanense 

▐ Arabidopsis_thaliana
▐ Vanilla_planifolia
▐ Amaranthus_cruentus e 		▐

	AH006750-RA 		▐		Amaranthus_hypochondriacus		▐		Amaranthaceae 		▐
	Asa4G01042.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

	VIT_207s0130g00480.2 		▐		Vitis_vinifera 		▐		Vitaceae 		▐

81
99
	AT3G43520.1 		▐		Arabidopsis_thaliana 		▐		Brassicaceae 		▐
	CKAN_02514800 		▐		Cinnamomum_kanehirae 		▐		Lauraceae 		▐

98
★ 	XP_026426520.1_8137 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐
	XP_026445378.1_83617 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐

91
	AmTrH2.12G001900.1 		▐		Amborella_trichopoda 		▐		Amborellaceae 		▐
	evm.model.chr8.1303 		▐		Ginkgo_biloba 		▐		Ginkgoaceae 		▐

98
	Amacr01g12510 		▐		Amaranthus_cruentus 		▐		Amaranthaceae 		▐
	HU10G01431.1 		▐		Hylocereus_undatus 		▐		Cactaceae 		▐

	Ceric.20G001300.1 		▐		Ceratopteris_richardii 		▐		Pteridaceae 		▐
	Pp3c23_11420V3.1 		▐		Physcomitrium_patens 		▐		Funariaceae 		▐

52
	Cre08.g366000.t1.2 		▐		Chlamydomonas_reinhardtii 		▐		Chlamydomonadaceae		▐
	Dusal.0784s00004.1 		▐		Dunaliella_salina 		▐		Dunaliellaceae 		▐

95

84
★ 100

100
★ 	HU08G00175.1 		▐		Hylocereus_undatus 		▐		Cactaceae 		▐
	HU08G00172.1 		▐		Hylocereus_undatus 		▐		Cactaceae 		▐

	FUN_045987-T1 		▐		Portulaca_amilis 		▐		Portulacaceae 		▐
	HU01G01763.1 		▐		Hylocereus_undatus 		▐		Cactaceae 		▐

100
	Amacr04g01090 		▐		Amaranthus_cruentus 		▐		Amaranthaceae 		▐
	AH008188-RA 		▐		Amaranthus_hypochondriacus		▐		Amaranthaceae 		▐

80

76

96
100
★ 100
★ 	KAF8370010.1_32001 		▐		Tetracentron_sinense_Oliv 		▐		Trochodendraceae 		▐
	KAF8409537.1_5510 		▐		Tetracentron_sinense_Oliv 		▐		Trochodendraceae 		▐

	KAF8410717.1_3187 		▐		Tetracentron_sinense_Oliv 		▐		Trochodendraceae 		▐

100
★ 	XP_026392570.1_36382 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐
	XP_026409730.1_4831 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐

99
100
	Kalaxd.02G045400.1 		▐		Kalanchoe_laxiflora 		▐		Crassulaceae 		▐
	Kaladp0515s0008.1 		▐		Kalanchoe_fedtschenkoi 		▐		Crassulaceae 		▐

	FUN_049908-T1 		▐		Portulaca_amilis 		▐		Portulacaceae 		▐
	VIT_219s0090g00200.1 		▐		Vitis_vinifera 		▐		Vitaceae 		▐

99
	AT3G20510.1 		▐		FAX_query_gene 		▐		Brassicaceae 		▐
	AT1G50740.1 		▐		Arabidopsis_thaliana 		▐		Brassicaceae 		▐

86
	RAL37758.1_452 		▐		Cuscuta_australis 		▐		Convolvulaceae 		▐
	GER54881.1_30415 		▐		Striga_asiatica 		▐		Orobanchaceae 		▐

92
	CKAN_02418600 		▐		Cinnamomum_kanehirae 		▐		Lauraceae 		▐
	Lchi24748 		▐		Liriodendron_chinense 		▐		Magnoliaceae 		▐

83

69
★

65

35

34
★

85

87

55

71

44

41
98
	Aco010482.1 		▐		Ananas_comosus 		▐		Bromeliaceae 		▐
	KAG0501483.1_1555 		▐		Vanilla_planifolia 		▐		Orchidaceae 		▐

100
★ 	XP_020590249.1_21153 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐
	XP_020590251.1_21154 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

	GWHTBCII006955 		▐		Cymbidium_ensifolium 		▐		Orchidaceae 		▐

100
74
	XP_020674249.1_27127 		▐		Dendrobium_catenatum 		▐		Orchidaceae 		▐
	lcl|CM039733.1_cds_KAI0496360.1_22676 		▐		Dendrobium_nobile 		▐		Orchidaceae 		▐

	KAH0468939.1_2517 		▐		Dendrobium_chrysotoxum 		▐		Orchidaceae 		▐

100
100
	GWHTAAEX001403 		▐		Gastrodia_elata_f_glauca 		▐		Orchidaceae 		▐
	Gae_17859.1 		▐		Gastrodia_elata_f_elata 		▐		Orchidaceae 		▐

84
	Gev02203.1 		▐		Gastrodia_elata_Korea 		▐		Orchidaceae 		▐
	evm.model.scaffold_157.165 		▐		Gastrodia_menghaiensis 		▐		Orchidaceae 		▐

	TKA46414.1_20930 		▐		Apostasia_shenzhenica 		▐		Orchidaceae 		▐

100

100

100

99
★ 96
★ 99

64
100
★ 100
★ 	Sspon.01G0044570-3D 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.01G0044570-1B 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Sspon.01G0044570-2C 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	SbiRTX430.01G191700.1 		▐		Sorghum_bicolor 		▐		Poaceae 		▐

	Zm00001d033054_T001 		▐		Zea_mays 		▐		Poaceae 		▐
	Zm00001d013817_T001 		▐		Zea_mays 		▐		Poaceae 		▐
	Sspon.01G0022200-1A 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

99
	RLN40767.1_3659 		▐		Panicum_miliaceum 		▐		Poaceae 		▐
	Seita.9G184400.1 		▐		Setaria_italica 		▐		Poaceae 		▐

	LOC_Os03g37090.1 		▐		Oryza_sativa 		▐		Poaceae 		▐
	Bradi1g15760.1 		▐		Brachypodium_distachyon 		▐		Poaceae 		▐

87

97
★ 99

98
	Acat_15g016200 		▐		Areca_catechu 		▐		Arecaceae 		▐
	XP_010930239.1_2286 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐
	Aco010484.1 		▐		Ananas_comosus 		▐		Bromeliaceae 		▐

	XP_029120923.1_16484 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐

100
★ 100

100
★ 	XP_042420172.1_73914 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042425588.1_79626 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	Mba06_g30160.1 		▐		Musa_balbisiana 		▐		Musaceae 		▐
	Mba06_g23650.1 		▐		Musa_balbisiana 		▐		Musaceae 		▐

84
98

100
100

	Pp3c25_1060V3.1 		▐		Physcomitrium_patens 		▐		Funariaceae 		▐
	Mapoly0043s0001.1 		▐		Marchantia_polymorpha 		▐		Marchantiaceae 		▐

	Ceric.05G084300.1 		▐		Ceratopteris_richardii 		▐		Pteridaceae 		▐
	GWHTBAYO018085.1 		▐		Acanthochlamys_bracteata 		▐		Velloziaceae 		▐

	Dioal.08G147600.1 		▐		Dioscorea_alata 		▐		Dioscoreaceae 		▐
	Spipo7G0017500 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐

41

100
74
★ 36

41
100

100
★ 	Sspon.02G0006570-3D 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.02G0006570-2C 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	SbiRTX430.02G325200.1 		▐		Sorghum_bicolor 		▐		Poaceae 		▐

87
	Bradi1g26110.3 		▐		Brachypodium_distachyon 		▐		Poaceae 		▐
	LOC_Os03g38790.1 		▐		Oryza_sativa 		▐		Poaceae 		▐

	RLM86862.1_16065 		▐		Panicum_miliaceum 		▐		Poaceae 		▐
	RLN34079.1_10522 		▐		Panicum_miliaceum 		▐		Poaceae 		▐

	Seita.2G333900.1 		▐		Setaria_italica 		▐		Poaceae 		▐

68
	Zosma05g20210.1 		▐		Zostera_marina 		▐		Zosteraceae 		▐
	ATA2.738.t1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐

81
	K1p1ch03g02030 		▐		Asparagus_kiusianus 		▐		Asparagaceae 		▐
	evm.model.AsparagusV1_07.3768 		▐		Asparagus_officinalis 		▐		Asparagaceae 		▐

97
★ 100
★ 89
★ 97
★ 	Asa6G04757.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐
	Asa0G02623.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

	Asa4G00088.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐
	Asa4G06140.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

	Asa4G05484.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐
	AmTrH2.02G061100.1 		▐		Amborella_trichopoda 		▐		Amborellaceae 		▐

100

92

98

88

67

89

84

44

80

87
★

92
★

98

100

93
100

100
100
★ 0

0
★	XP_020689393.1_11934 		▐		Dendrobium_catenatum 		▐		Orchidaceae 		▐
	XP_020689394.1_11935 		▐		Dendrobium_catenatum 		▐		Orchidaceae 		▐
	Dhu000006314 		▐		Dendrobium_huoshanense 		▐		Orchidaceae 		▐
	XP_020689392.1_11933 		▐		Dendrobium_catenatum 		▐		Orchidaceae 		▐

	lcl|CM039726.1_cds_KAI0511078.1_11700		▐		Dendrobium_nobile 		▐		Orchidaceae 		▐
	KAH0465693.1_5927 		▐		Dendrobium_chrysotoxum 		▐		Orchidaceae 		▐

	GWHTBCII015814 		▐		Cymbidium_ensifolium 		▐		Orchidaceae 		▐

100
★ 	XP_020575319.1_7765 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐
	XP_020575320.1_7766 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

98
93

91
100
	GWHTAAEX000878 		▐		Gastrodia_elata_f_glauca 		▐		Orchidaceae 		▐
	Gae_02829.1 		▐		Gastrodia_elata_f_elata 		▐		Orchidaceae 		▐

	Gev00184.1 		▐		Gastrodia_elata_Korea 		▐		Orchidaceae 		▐
	evm.model.scaffold_127.17 		▐		Gastrodia_menghaiensis 		▐		Orchidaceae 		▐
	KAG0490432.1_7295 		▐		Vanilla_planifolia 		▐		Orchidaceae 		▐

62
	TKA51126.1_16093 		▐		Apostasia_shenzhenica 		▐		Orchidaceae 		▐
	KAG0468148.1_17476 		▐		Vanilla_planifolia 		▐		Orchidaceae 		▐

	TKA51852.1_15380 		▐		Apostasia_shenzhenica 		▐		Orchidaceae 		▐

98

100

98

97

82
99
★ 92
★ 60
★ 	Sspon.03G0003730-3C 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.03G0003730-1A 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

96
★ 	Sspon.03G0003760-4D 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.03G0003740-1A 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Sspon.03G0003730-2B 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	SbiRTX430.03G365300.1 		▐		Sorghum_bicolor 		▐		Poaceae 		▐

94
★ 100
★ 	Zm00001d034172_T001 		▐		Zea_mays 		▐		Poaceae 		▐
	Zm00001d043059_T002 		▐		Zea_mays 		▐		Poaceae 		▐

	Zm00001d012504_T001 		▐		Zea_mays 		▐		Poaceae 		▐

97
100
★ 	RLN23519.1_26771 		▐		Panicum_miliaceum 		▐		Poaceae 		▐
	RLM92954.1_31249 		▐		Panicum_miliaceum 		▐		Poaceae 		▐

	Seita.5G362100.1 		▐		Setaria_italica 		▐		Poaceae 		▐

3
	Bradi2g53530.1 		▐		Brachypodium_distachyon 		▐		Poaceae 		▐
	LOC_Os01g60650.1 		▐		Oryza_sativa 		▐		Poaceae 		▐

	Aco007121.1 		▐		Ananas_comosus 		▐		Bromeliaceae 		▐

91

96
★ 99

100
★ 0
★	XP_010931376.1_23932 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐
	XP_010931374.1_23931 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐
	XP_010931373.1_23930 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐

	Acat_8g008000 		▐		Areca_catechu 		▐		Arecaceae 		▐

100
	Acat_1g005740 		▐		Areca_catechu 		▐		Arecaceae 		▐
	XP_010922755.1_15074 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐

	Dioal.09G058400.1 		▐		Dioscorea_alata 		▐		Dioscoreaceae 		▐

100
★

95

39
★

100
★ 94
★ 0
★0
★0
★0
★	XP_042416757.1_68484 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042416759.1_68486 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042412134.1_64266 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042412133.1_64265 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042412132.1_64264 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042416758.1_68485 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	XP_042416760.1_68487 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

98
★ 100
★ 100
★ 100
★ 	XP_042375113.1_31450 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042375114.1_31448 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	XP_042375115.1_31449 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042381273.1_36968 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

100
★ 	XP_042374175.1_31049 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	XP_042470765.1_26383 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

40
★ 	Mba11_g17570.1 		▐		Musa_balbisiana 		▐		Musaceae 		▐
	Mba04_g00120.1 		▐		Musa_balbisiana 		▐		Musaceae 		▐

	Mba04_g19850.1 		▐		Musa_balbisiana 		▐		Musaceae 		▐

86

97
100
	K1p1ch08g19706 		▐		Asparagus_kiusianus 		▐		Asparagaceae 		▐
	evm.model.AsparagusV1_08.3346 		▐		Asparagus_officinalis 		▐		Asparagaceae 		▐

	Asa5G05755.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

100
★ 100
★ 	ATA8.143.t1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐
	ATA8.26.t1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐

	ATA10.118.t1.p1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐

30

86

76

81

81

95

98
★ 100

	FUN_004063-T1 		▐		Portulaca_amilis 		▐		Portulacaceae 		▐
	HU09G01144.1 		▐		Hylocereus_undatus 		▐		Cactaceae 		▐

100
	FUN_012889-T1 		▐		Portulaca_amilis 		▐		Portulacaceae 		▐
	HU02G02627.1 		▐		Hylocereus_undatus 		▐		Cactaceae 		▐

100
★ 100

	Amacr15g10360 		▐		Amaranthus_cruentus 		▐		Amaranthaceae 		▐
	AH021707-RA 		▐		Amaranthus_hypochondriacus		▐		Amaranthaceae 		▐

	AH012443-RA 		▐		Amaranthus_hypochondriacus		▐		Amaranthaceae 		▐
	AT2G38550.1 		▐		FAX_query_gene 		▐		Brassicaceae 		▐

81
100
★ 	KAF8394816.1_18431 		▐		Tetracentron_sinense_Oliv 		▐		Trochodendraceae 		▐

	KAF8402479.1_10374 		▐		Tetracentron_sinense_Oliv 		▐		Trochodendraceae 		▐
	Lchi07343 		▐		Liriodendron_chinense 		▐		Magnoliaceae 		▐

79

100
★ 100

	Kalaxd.03G051000.1 		▐		Kalanchoe_laxiflora 		▐		Crassulaceae 		▐
	Kaladp0515s0175.1 		▐		Kalanchoe_fedtschenkoi 		▐		Crassulaceae 		▐

100
	Kalaxd.02G107600.1 		▐		Kalanchoe_laxiflora 		▐		Crassulaceae 		▐
	Kaladp0024s0435.1 		▐		Kalanchoe_fedtschenkoi 		▐		Crassulaceae 		▐

	VIT_208s0058g01350.1 		▐		Vitis_vinifera 		▐		Vitaceae 		▐

87
88
	RAL52018.1_16362 		▐		Cuscuta_australis 		▐		Convolvulaceae 		▐
	GER55707.1_31241 		▐		Striga_asiatica 		▐		Orobanchaceae 		▐

	CKAN_00760500 		▐		Cinnamomum_kanehirae 		▐		Lauraceae 		▐

27
★ 79
★ 29

100
★ 100
★ 	XP_026457147.1_20678 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐
	XP_026457146.1_20677 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐

	XP_026384467.1_32096 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐
	Spipo6G0058600 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐

100
★ 100
★ 	XP_026424967.1_64686 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐
	XP_026424968.1_64687 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐

	XP_026417525.1_57131 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐
	Spipo3G0005700 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐

66
99
★ 	Zosma01g19400.1 		▐		Zostera_marina 		▐		Zosteraceae 		▐
	Zosma02g22190.1 		▐		Zostera_marina 		▐		Zosteraceae 		▐

	AmTrH2.08G136400.1 		▐		Amborella_trichopoda 		▐		Amborellaceae 		▐
	evm.model.chr1.2260 		▐		Ginkgo_biloba 		▐		Ginkgoaceae 		▐

94
100
★ 100
★ 	Pp3c19_13340V3.1 		▐		Physcomitrium_patens 		▐		Funariaceae 		▐
	Pp3c18_6510V3.1 		▐		Physcomitrium_patens 		▐		Funariaceae 		▐

	Pp3c21_18160V3.1 		▐		Physcomitrium_patens 		▐		Funariaceae 		▐
	Mapoly0006s0095.1 		▐		Marchantia_polymorpha 		▐		Marchantiaceae 		▐

100
★ 	Ceric.14G065500.1 		▐		Ceratopteris_richardii 		▐		Pteridaceae 		▐

	Ceric.13G045000.1 		▐		Ceratopteris_richardii 		▐		Pteridaceae 		▐
	evm.model.chr1.2267 		▐		Ginkgo_biloba 		▐		Ginkgoaceae 		▐

	AT3G57280.1 		▐		FAX_query_gene 		▐		Brassicaceae 		▐
	VIT_200s0252g00030.1 		▐		Vitis_vinifera 		▐		Vitaceae 		▐

69

36

100

100
★ 100

	Amacr04g16890 		▐		Amaranthus_cruentus 		▐		Amaranthaceae 		▐
	AH006735-RA 		▐		Amaranthus_hypochondriacus		▐		Amaranthaceae 		▐

100
	Amacr13g01240 		▐		Amaranthus_cruentus 		▐		Amaranthaceae 		▐
	AH020474-RA 		▐		Amaranthus_hypochondriacus		▐		Amaranthaceae 		▐

100
	FUN_032763-T1 		▐		Portulaca_amilis 		▐		Portulacaceae 		▐
	HU10G01060.1 		▐		Hylocereus_undatus 		▐		Cactaceae 		▐

40
76

100
★ 	GER25833.1_1367 		▐		Striga_asiatica 		▐		Orobanchaceae 		▐
	GER52521.1_28055 		▐		Striga_asiatica 		▐		Orobanchaceae 		▐

	RAL39223.1_2756 		▐		Cuscuta_australis 		▐		Convolvulaceae 		▐

100
★ 	ATA013.8.t1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐
	ATA3.872.t1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐

100
★ 87

	Kalaxd.07G144800.1 		▐		Kalanchoe_laxiflora 		▐		Crassulaceae 		▐
	Kaladp0096s0044.1 		▐		Kalanchoe_fedtschenkoi 		▐		Crassulaceae 		▐

100
	Kalaxd.04G030800.1 		▐		Kalanchoe_laxiflora 		▐		Crassulaceae 		▐
	Kaladp0008s0564.1 		▐		Kalanchoe_fedtschenkoi 		▐		Crassulaceae 		▐

	AmTrH2.05G062600.1 		▐		Amborella_trichopoda 		▐		Amborellaceae 		▐

77
★ 59

100
★ 100
★ 	XP_026387969.1_1198 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐
	XP_026387977.1_1197 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐

	XP_026391514.1_35052 		▐		Papaver_somniferum 		▐		Papaveraceae 		▐
	KAF8398321.1_16959 		▐		Tetracentron_sinense_Oliv 		▐		Trochodendraceae 		▐

	KAF8396199.1_17516 		▐		Tetracentron_sinense_Oliv 		▐		Trochodendraceae 		▐
	Lchi14316 		▐		Liriodendron_chinense 		▐		Magnoliaceae 		▐
	Spipo8G0035600 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐

	Lchi09917 		▐		Liriodendron_chinense 		▐		Magnoliaceae 		▐

54
78

100
★ 	Dioal.08G061700.1 		▐		Dioscorea_alata 		▐		Dioscoreaceae 		▐

	Dioal.08G000200.1 		▐		Dioscorea_alata 		▐		Dioscoreaceae 		▐
	Zosma05g06190.1 		▐		Zostera_marina 		▐		Zosteraceae 		▐

	Aco030583.1 		▐		Ananas_comosus 		▐		Bromeliaceae 		▐

100
★ 100
★ 0
★0
★	XP_019709931.1_29917 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐
	XP_010937434.1_29915 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐
	XP_019709930.1_29916 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐
	XP_010937433.1_29914 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐

	XP_010910882.2_42566 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐

34

52

100
★

100
★

98

100

87
★

15
100
★ 100
★ 	Zm00001d021040_T001 		▐		Zea_mays 		▐		Poaceae 		▐
	Zm00001d045615_T001 		▐		Zea_mays 		▐		Poaceae 		▐

	Zm00001d018927_T001 		▐		Zea_mays 		▐		Poaceae 		▐
	Sspon.02G0023660-3C 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

95
★ 100
★ 0
★	Sspon.02G0023660-4D 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.02G0023660-1T 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.02G0023660-1A 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Sspon.02G0023660-2B 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	SbiRTX430.02G050300.1 		▐		Sorghum_bicolor 		▐		Poaceae 		▐

87
100

100
★ 	RLN11468.1_32637 		▐		Panicum_miliaceum 		▐		Poaceae 		▐
	RLM54877.1_34894 		▐		Panicum_miliaceum 		▐		Poaceae 		▐

	Seita.4G131900.1 		▐		Setaria_italica 		▐		Poaceae 		▐

99
	Bradi1g42990.1 		▐		Brachypodium_distachyon 		▐		Poaceae 		▐
	LOC_Os06g19690.1 		▐		Oryza_sativa 		▐		Poaceae 		▐

99

100

71

93

100
★ 99

100
100
★ 100
★ 	Sspon.05G0009360-3C 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.05G0009360-1A 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Sspon.05G0009360-2B 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	SbiRTX430.06G120800.1 		▐		Sorghum_bicolor 		▐		Poaceae 		▐

	Zm00001d025663_T003 		▐		Zea_mays 		▐		Poaceae 		▐

100
★ 	Zm00001d007235_T001 		▐		Zea_mays 		▐		Poaceae 		▐
	Zm00001d035128_T001 		▐		Zea_mays 		▐		Poaceae 		▐

	Seita.7G132500.1 		▐		Setaria_italica 		▐		Poaceae 		▐

71
★ 	RLM74227.1_48397 		▐		Panicum_miliaceum 		▐		Poaceae 		▐
	RLM64294.1_51014 		▐		Panicum_miliaceum 		▐		Poaceae 		▐

95
	Bradi5g13034.1 		▐		Brachypodium_distachyon 		▐		Poaceae 		▐
	LOC_Os04g39450.1 		▐		Oryza_sativa 		▐		Poaceae 		▐

	Aco000848.1 		▐		Ananas_comosus 		▐		Bromeliaceae 		▐
	Aco003112.1 		▐		Ananas_comosus 		▐		Bromeliaceae 		▐

100
★ 	Acat_7g000480 		▐		Areca_catechu 		▐		Arecaceae 		▐
	Acat_7g000430 		▐		Areca_catechu 		▐		Arecaceae 		▐

72

98

100

88

88

90
100

100
★ 	XP_020681724.1_28903 		▐		Dendrobium_catenatum 		▐		Orchidaceae 		▐
	XP_020681726.1_28904 		▐		Dendrobium_catenatum 		▐		Orchidaceae 		▐

	lcl|CM039735.1_cds_KAI0492476.1_26749 		▐		Dendrobium_nobile 		▐		Orchidaceae 		▐
	GWHTBCII026369 		▐		Cymbidium_ensifolium 		▐		Orchidaceae 		▐

100
	PAXXG277510-mRNA1 		▐		Phalaenopsis_aphrodite 		▐		Orchidaceae 		▐
	XP_020593065.1_23679 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

100
100
	Gev16574.1 		▐		Gastrodia_elata_Korea 		▐		Orchidaceae 		▐
	Gae_15488.1 		▐		Gastrodia_elata_f_elata 		▐		Orchidaceae 		▐

	evm.model.scaffold_59.211 		▐		Gastrodia_menghaiensis 		▐		Orchidaceae 		▐
	TKA51222.1_16189 		▐		Apostasia_shenzhenica 		▐		Orchidaceae 		▐

98
100
★ 86
★ 	Asa3G03883.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐
	Asa4G03953.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

	Asa0G03339.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

100
	K1p1ch05g10216 		▐		Asparagus_kiusianus 		▐		Asparagaceae 		▐
	evm.model.AsparagusV1_05.2147 		▐		Asparagus_officinalis 		▐		Asparagaceae 		▐

	GWHTBAYO000077.1 		▐		Acanthochlamys_bracteata 		▐		Velloziaceae 		▐

100
★ 100
★ 	XP_042439623.1_88743 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042435090.1_84714 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

100
★ 	XP_042407339.1_59880 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042403798.1_54289 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	Mba09_g11690.1 		▐		Musa_balbisiana 		▐		Musaceae 		▐
	Mba03_g03890.1 		▐		Musa_balbisiana 		▐		Musaceae 		▐

100
	Cre10.g421750.t1.1 		▐		Chlamydomonas_reinhardtii 		▐		Chlamydomonadaceae		▐

	Dusal.1025s00003.1 		▐		Dunaliella_salina 		▐		Dunaliellaceae 		▐

	
Color	Bar	

	0 	5 	10	15	20	25	30	35	40	45	50

★
★

Interspecific	gene	duplication	event
Intraspecific	gene	duplication	event

2.5

Fatty acid export proteins are 
responsible for transporting fatty 
acids synthesized within the cell to 
outside the cell or between 
organelles (e.g., from chloroplasts 
to the endoplasmic reticulum), and 
participate in the distribution of raw 
materials for lipid synthesis.

Supplementary figure 48. A phylogenetic tree of FAX 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.


