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★

95
★ 100
★ 100
★ 	Pp3c24_840V3.1 		 		 		▐		Funariaceae 		▐

	Pp3c24_890V3.1 		 		 		▐		Funariaceae 		▐
	Pp3c23_14070V3.1 		 		 		▐		Funariaceae 		▐

96
	Pp3c6_18710V3.1 		 		 		▐		Funariaceae 		▐
	Mapoly0051s0014.1 		 		 		▐		Marchantiaceae 		▐

39
★ 39

	Pp3c21_10850V3.1 		 		 		▐		Funariaceae 		▐
	Ceric.14G029800.1 		 		 		▐		Pteridaceae 		▐

	Ceric.35G023000.1 		 		 		▐		Pteridaceae 		▐
	evm.model.chr1.2861 		 		 		▐		Ginkgoaceae 		▐

	evm.model.chr2.1691 		 		 		▐		Ginkgoaceae 		▐
	AmTrH2.03G113300.1 		 		 		▐		Amborellaceae 		▐
	AT5G17523.1 		 		 		▐		Brassicaceae 		▐
	 		 		 		▐		Brassicaceae 		▐100 MEX1_query_gene_AT5G17520.1

100
★ 53
★ 100
★ 	XP_026406541.1_50298 		 		 		▐		Papaveraceae 		▐

	XP_026401841.1_42913 		 		 		▐		Papaveraceae 		▐

98
★ 	XP_026401839.1_42911 		 		 		▐		Papaveraceae 		▐
	XP_026401840.1_42912 		 		 		▐		Papaveraceae 		▐

96
★ 	XP_026406539.1_50297 		 		 		▐		Papaveraceae 		▐
	XP_026406540.1_50296 		 		 		▐		Papaveraceae 		▐

40

56

95

100
★ 100

100
100
★ 	HU06G02359.1 		 		 		▐		Cactaceae 		▐

	HU06G02343.1 		 		 		▐		Cactaceae 		▐
	FUN_015238-T1 		 		 		▐		Portulacaceae 		▐

100
	Amacr06g00340 		 		 		▐		Amaranthacea

▐ Physcomitrium_patens 

▐ Physcomitrium_patens 

▐ Physcomitrium_patens 

▐ Physcomitrium_patens 

▐ Marchantia_polymorpha 

▐ Physcomitrium_patens 

▐ Ceratopteris_richardii
▐ Ceratopteris_richardii
▐ Ginkgo_biloba
▐ Ginkgo_biloba
▐ Amborella_trichopoda
▐ Arabidopsis_thaliana
▐ Arabidopsis_thaliana
▐ Papaver_somniferum
▐ Papaver_somniferum
▐ Papaver_somniferum
▐ Papaver_somniferum
▐ Papaver_somniferum
▐ Papaver_somniferum
▐ Hylocereus_undatus
▐ Hylocereus_undatus
▐ Portulaca_amilis
▐ Amaranthus_cruentus e 		▐

	AH012151-RA 		▐		Amaranthus_hypochondriacus		▐		Amaranthaceae 		▐

100
	FUN_040465-T1 		▐		Portulaca_amilis 		▐		Portulacaceae 		▐
	HU02G02013.1 		▐		Hylocereus_undatus 		▐		Cactaceae 		▐

100
★ 100

	Kalaxd.14G023000.1 		▐		Kalanchoe_laxiflora 		▐		Crassulaceae 		▐
	Kaladp0058s0359.1 		▐		Kalanchoe_fedtschenkoi 		▐		Crassulaceae 		▐

100
	Kalaxd.08G119700.1 		▐		Kalanchoe_laxiflora 		▐		Crassulaceae 		▐
	Kaladp0032s0096.1 		▐		Kalanchoe_fedtschenkoi 		▐		Crassulaceae 		▐

100
	RAL37952.1_646 		▐		Cuscuta_australis 		▐		Convolvulaceae 		▐
	GER34031.1_9565 		▐		Striga_asiatica 		▐		Orobanchaceae 		▐

42
99
★ 100
★ 	KAF8380824.1_27735 		▐		Tetracentron_sinense_Oliv 		▐		Trochodendraceae 		▐

	KAF8394315.1_20172 		▐		Tetracentron_sinense_Oliv 		▐		Trochodendraceae 		▐
	KAF8378958.1_27799 		▐		Tetracentron_sinense_Oliv 		▐		Trochodendraceae 		▐

	VIT_216s0039g00700.3 		▐		Vitis_vinifera 		▐		Vitaceae 		▐

83
	CKAN_01618600 		▐		Cinnamomum_kanehirae 		▐		Lauraceae 		▐
	Lchi01109 		▐		Liriodendron_chinense 		▐		Magnoliaceae 		▐

	Lchi08435 		▐		Liriodendron_chinense 		▐		Magnoliaceae 		▐
	ATA6.1564.t2.p1 		▐		Acorus_tatarinowii 		▐		Acoraceae 		▐

	Spipo0G0015200 		▐		Spirodela_polyrhiza 		▐		Araceae 		▐

98

86

88

100

100

87

100

100
★ 66
★ 85
★ 	XP_020579627.1_3476 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐
	XP_020579706.1_3477 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

	XP_020579792.1_3478 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

86
★ 	XP_020593380.1_23959 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐
	XP_020579867.1_3479 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

	PAXXG112350-mRNA1 		▐		Phalaenopsis_aphrodite 		▐		Orchidaceae 		▐

100
100

99
	XP_020681956.1_15306 		▐		Dendrobium_catenatum 		▐		Orchidaceae 		▐
	Dhu000022945 		▐		Dendrobium_huoshanense 		▐		Orchidaceae 		▐

	lcl|CM039719.1_cds_KAI0529010.1_1555 		▐		Dendrobium_nobile 		▐		Orchidaceae 		▐
	KAH0463055.1_9012 		▐		Dendrobium_chrysotoxum 		▐		Orchidaceae 		▐

	GWHTBCII011106 		▐		Cymbidium_ensifolium 		▐		Orchidaceae 		▐
	TKA46185.1_21195 		▐		Apostasia_shenzhenica 		▐		Orchidaceae 		▐

94
98
	K1p1ch08g13086 		▐		Asparagus_kiusianus 		▐		Asparagaceae 		▐
	evm.model.AsparagusV1_08.50 		▐		Asparagus_officinalis 		▐		Asparagaceae 		▐
	Asa4G02019.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

97

97
100

100
★ 	XP_042414043.1_66499 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	XP_042418727.1_70862 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	Mba01_g18560.1 		▐		Musa_balbisiana 		▐		Musaceae 		▐

	Aco016022.1 		▐		Ananas_comosus 		▐		Bromeliaceae 		▐

100
	Acat_5g013240 		▐		Areca_catechu 		▐		Arecaceae 		▐
	XP_010908354.1_40068 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐

	Dioal.11G036200.1 		▐		Dioscorea_alata 		▐		Dioscoreaceae 		▐

38

29

53

73

100

88

90

98
98

80
80

100
★ 	Dhu000007595 		▐		Dendrobium_huoshanense 		▐		Orchidaceae 		▐

	Dhu000014953 		▐		Dendrobium_huoshanense 		▐		Orchidaceae 		▐
	KAH0456375.1_15632 		▐		Dendrobium_chrysotoxum 		▐		Orchidaceae 		▐

100
	XP_020694613.1_2653 		▐		Dendrobium_catenatum 		▐		Orchidaceae 		▐
	lcl|CM039724.1_cds_KAI0516679.1_9356		▐		Dendrobium_nobile 		▐		Orchidaceae 		▐

	GWHTBCII024960 		▐		Cymbidium_ensifolium 		▐		Orchidaceae 		▐
	XP_020573852.1_6609 		▐		Phalaenopsis_equestris 		▐		Orchidaceae 		▐

100
100

100
	GWHTAAEX004384 		▐		Gastrodia_elata_f_glauca 		▐		Orchidaceae 		▐
	Gae_18224.1 		▐		Gastrodia_elata_f_elata 		▐		Orchidaceae 		▐

	Gev18088.1 		▐		Gastrodia_elata_Korea 		▐		Orchidaceae 		▐
	evm.model.scaffold_14.110 		▐		Gastrodia_menghaiensis 		▐		Orchidaceae 		▐

	KAG0459340.1_22468 		▐		Vanilla_planifolia 		▐		Orchidaceae 		▐
	TKA52176.1_15253 		▐		Apostasia_shenzhenica 		▐		Orchidaceae 		▐

	Dioal.04G149300.1 		▐		Dioscorea_alata 		▐		Dioscoreaceae 		▐

94
100

	K1p1ch04g27486 		▐		Asparagus_kiusianus 		▐		Asparagaceae 		▐
	evm.model.AsparagusV1_04.3464 		▐		Asparagus_officinalis 		▐		Asparagaceae 		▐

	Asa5G05269.1 		▐		Allium_sativum 		▐		Amaryllidaceae 		▐

100
100
★ 100
★ 	XP_042469580.1_24972 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	XP_042469581.1_24971 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐
	XP_042474722.1_29617 		▐		Zingiber_officinale 		▐		Zingiberaceae 		▐

	Mba04_g34730.1 		▐		Musa_balbisiana 		▐		Musaceae 		▐

100
★ 	GWHTBAYO012705.1 		▐		Acanthochlamys_bracteata 		▐		Velloziaceae 		▐

	GWHTBAYO007159.1 		▐		Acanthochlamys_bracteata 		▐		Velloziaceae 		▐

100
★ 100
★ 100

100
★ 	Acat_12g013920 		▐		Areca_catechu 		▐		Arecaceae 		▐

	Acat_6g000710 		▐		Areca_catechu 		▐		Arecaceae 		▐

100
★ 	XP_010933045.1_25581 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐

	XP_010933047.1_25582 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐
	XP_010933046.1_25583 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐

100
	Acat_9g024270 		▐		Areca_catechu 		▐		Arecaceae 		▐
	XP_010942963.1_35222 		▐		Elaeis_guineensis 		▐		Arecaceae 		▐

	Aco017242.1 		▐		Ananas_comosus 		▐		Bromeliaceae 		▐

49
49

48
45
★ 45
★ 47
★ 48
★ 100
★ 	Sspon.06G0034800-1D 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Sspon.06G0014060-1A 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.05G0023410-3D 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Sspon.05G0023410-1P 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	Sspon.05G0023410-2C 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐

	Sspon.05G0023410-1B 		▐		Saccharum_spontaneum 		▐		Poaceae 		▐
	SbiRTX430.06G215100.1 		▐		Sorghum_bicolor 		▐		Poaceae 		▐

	Zm00001d002423_T001 		▐		Zea_mays 		▐		Poaceae 		▐
	RLM65566.1_51860 		▐		Panicum_miliaceum 		▐		Poaceae 		▐

100
★ 	Bradi5g20870.1 		▐		Brachypodium_distachyon 		▐		Poaceae 		▐

	Bradi5g20840.3 		▐		Brachypodium_distachyon 		▐		Poaceae 		▐

99
★ 29
★ 	Zm00001d031836_T001 		▐		Zea_mays 		▐		Poaceae 		▐

	Zm00001d011651_T001 		▐		Zea_mays 		▐		Poaceae 		▐
	Zm00001d032089_T001 		▐		Zea_mays 		▐		Poaceae 		▐

	LOC_Os04g51330.1 		▐		Oryza_sativa 		▐		Poaceae 		▐

100
	Cre12.g486600.t1.2 		▐		Chlamydomonas_reinhardtii 		▐		Chlamydomonadaceae		▐
	Dusal.0094s00005.1 		▐		Dunaliella_salina 		▐		Dunaliellaceae 		▐
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The MEX1 gene encodes a 
maltose transporter that is 
localized to the chloroplast 
envelope and is required for 
maltose export into the cytosol.

Supplementary figure 30. A phylogenetic tree of MEX 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.


