*

67/*
66/*
96/*

Monocots
Piperales
Eudicots
64/* 7 Magnoliids

L— Chloranthales

Austrobaileyal

Nymphaeall
Amborellales
Outgroup

96/*

66/*

96/*

96/*

89/*

Vigna angularis AP012599

Glycine max JX463295

Millettia pinnata JN872550

Bupleurum falcatum NC_035962
Medicago truncatula NC_029641
Lotus japonicus JN872551
Styphnolobium japonicum NC_039596

* Acacia ligulata NC_040998
4’|£ Leucaena trichandra NC_039738
Senna tora NC_038053

* Cannabis sativa KU310670
51/0.26 Morus notabilis NC_041177
Malus domestica NC_018554

Ziziphus jujuba NC_029809
< Cucurbita pepo GQ856148
Cucumis sativus NC_016005

96/*

74/

99/*

60/*

m"r

Citrullus lanatus GQ856147
Arabidopsis thaliana Y08501
Capsella rubella NC_042883
Boechera stricta NC_042143
Brassica carinata JF920287
Sinapis arvensis NC_031896
Raphanus sativus AB694744
Batis maritima NC_024429
Carica papaya EU431224
Hibiscus cannabinus NC_035549
Gossypium arboreum NC_035073
Bombax ceiba NC_038052

Corchorus olitorius NC_031360
Salvia miltiorrhiza NC_023209
Ajuga reptans NC_023103
Castilleja paramensis NC_031806
Mimulus guttatus NC_018041
Utricularia reniformis NC_034982
Boea hygrometrica NC_016741
Hesperelaea palmeri NC_031323
Asclepias syriaca NC_022796
Cynanchum auriculatum NC_041494
Solanum pennellii NC_035964
Capsicum annuum NC_024624
Hyoscyamus niger NC_026515
Nicotiana tabacum BA000042

99/*

Ipomoea nil NC_031158
Chrysanthemum boreale NC_039757
Diplostephium hartwegii NC_034354
Lactuca serriola NC_042378
Helianthus annuus NC_023337

*

1 Platycodon grandiflorus NC_035958
Daucus carota NC_017855

R 2 Chenopodium quinoa NC_041093
99/ Spinacia oleracea NC_035618
L4 Beta macrocarpa NC_015994
Silene latifolia NC_014487

72/*

68/*

S Nepenthes ventricosa NC_039531

A Salix purpurea NC_029693
. Populus davidian NC_035157
60/ Illicium henryi SRR6374704
Vaccinium macrocarpon NC_023338
r— Lagerstroemia indica NC_035616

L—— Eucalyptus grandis NC_040010

Vitis vinifera NC_012119
Nelumbo nucifera NC_030753

67/

Saccharum officinarum NC_031164
Sorghum bicolor DQ984518

Zea luxurians NC_008333
Tripsacum dactyloides DQ984517
Eleusine indica NC_040989

Oryza rufipogon AP011076
Aegilops speltoides AP013107
Triticum aestivum EU534409

Allium cepa NC_030100
— Phoenix dactylifera JN375330

99/*

L—— Cocos nucifera NC_031696

& Butomus umbellatus NC_021399
,4,_: Stratiotes aloides NC_035317
Zostera marina NC_035345

| I Spirodela polyrhiza JQ804980

— Peperomia macraeana SRR8521539

64/*

Y—— Piper auritum SRR5602592
Liriodendron tulipifera KC821969
Magnolia biondii MN206019
Persea americana SRR8295601
Cinnamomum micranthum SRR7416916

99/*

760" *
Warburgia ugandensis SRR9656494

I— Sarcandra glabra SRR9656493

— Schisandra sphenanthera NC_042758

l—— Kadsura coccinea SRR7411031
'L: Victoria cruziana SRR5141498
Nymphaea colorata KY889142

Barclaya kunstleri SRR5145850

Amborella trichopoda KF754799-803
— Cycas taitungensis NC_010303

L—— Ginkgo biloba NC_027976

Fabales

Rosales

Cucurbitales

Brassicales

Malvales

Lamiales

Gentianales

Solanales

Asterales
Apiales
Caryophyllales

Malpighiales
Austrobaileyales
Ericales
Myrtales

Vitales
Proteales

Poales

Arecales
Asparagales

Alismatales

Magnoliales

Laurales
Canellales
Piperales
Chloranthales

Austrobaileyales

Nymphaeales
Amborellales

S4 Fig. Phylogenetic tree inferred from the amino acid (AA) dataset. Asterisks indicate either BS of 100% or PP of
1.00. Diamonds indicate both BS of 100% and PP of 1.00. a) A detailed phylogeny of 93 taxa. Newly sequenced Magnolia
biondii is highlighted in bold. b) An abbreviated tree showing the relationships of major lineages of early angiosperms.
Eudicots, monocots, magnoliids, chloranthales, and ANA grade are marked in magenta, green, blue, red, and orange,

respectively. Branches with both BS and PP support below 50% were collapsed.





