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Supplementary Methods 

 

Supplementary Method S1: Construction species trees 

The species tree for both the Dicot and Monocot instance of the PLAZA 4.0 version of the platform 

were initially created by using the taxonomy information provided by NCBI taxonomy (1). Trifurcations 

and multifurcations within the resulting trees, as well as contradictory clade indications, were resolved 

according to the following literature: 

1. Resolving the early land plants taxonomy 

a) Phylotranscriptomic analysis of the origin and early diversification of land plants. (2) 

2. Resolving the Monocot taxonomy 

a) Plastid genomes reveal support for deep phylogenetic relationships and extensive 

rate variation among palms and other commelinid monocots. (3) 

b) Phylogenetic structure in the grass family (Poaceae): evidence from the nuclear gene 

phytochrome B. (4) 

3. Resolving the Dicot taxonomy 

a) Resolving basal lamiid phylogeny and the circumscription of Icacinaceae with a 

plastome-scale data set.(5) 

b) Molecular phylogenetic dating of asterid flowering plants shows early Cretaceous 

diversification. (6) 

c) Resolution of deep eudicot phylogeny and their temporal diversification using nuclear 

genes from transcriptomic and genomic datasets. (7) 

d) Plastome phylogeny and early diversification of Brassicaceae. (8) 

e) Phylogeny of the core Malvales: evidence from ndhF sequence data. (9) 

f) Diversification of the phaseoloid legumes: effects of climate change, range expansion 

and habit shift. (10) 

g) Mitochondrial matR sequences help to resolve deep phylogenetic relationships in 

rosids. (11) 

h) Legume phylogeny and classification in the 21st century: Progress, prospects and 

lessons for other species-rich clades. (12) 

 

Supplementary Method S2: Software versions used during PLAZA build procedure 

The all-versus-all protein similarity search was performed using v0.9.9 of DIAMOND (13). Clustering of 

protein coding genes into homologous gene families was performed using v10-201 of MCL (14), while 

the clustering into orthologous families was performed using v1.1.4 of OrthoFinder (15). Colinear 

regions were detected using v3.0.01 of i-ADHoRe (16). Multiple sequence alignments were 

constructed using v3.8.31 of Muscle, and the phylogenetic trees were constructed using v2.1.7 of 

FastTree. InterPro domains (17) were detected using InterProScan v5.24-63 (18).  

  



Supplementary Tables 

 
Supplementary Table S1: Data content and sources PLAZA 4.0 

PLAZA 
Instances Species Common Name Data Source Version 

Custom 
Gene Id 
Prefix Pubmed Id 

dicot ach Actinidia chinensis BTI Fei lab v1.0   24136039 (19) 

dicot ahy Amaranthus hypochondriacus JGI v2.1   27898770 (20) 

monocot dicot atr Amborella trichopoda JGI v1.0 ATR 24357323 (21) 

monocot aco Ananas comosus JGI v3.0   26523774 (22) 

dicot aly Arabidopsis lyrata JGI v2.1   26382944 (23) 

monocot dicot ath Arabidopsis thaliana Araport Araport11   27862469 (24) 

dicot aip Arachis ipaensis JGI v1.0   26901068 (25) 

dicot bvu Beta Vulgaris RefBeet v1.2   24352233 (26) 

monocot bdi Brachypodium distachyon JGI v3.1   20148030 (27) 

dicot bol Brassica oleracea EnsemblPlants v2.1   24852848 (28) 

dicot bra Brassica rapa JGI FPsc1.3   21873998 (29) 

dicot ccaj Cajanus cajan penguin.genomics.cn v5.0   22057054 (30) 

dicot cru Capsella rubella JGI v1.0   23749190 (31) 

dicot can Capsicum annuum peppersequence.genomics.cn v2.0 CAN 24441736 (32) 

dicot cpa Carica papaya JGI ASGPB0.4 CPA 18432245 (33) 

dicot cqu Chenopodium quinoa JGI v1.0   28178233 (34) 

monocot dicot cre Chlamydomonas reinhardtii JGI v5.5   17932292 (35) 

dicot car Cicer arietinum legumeinfo.org v1.0   23354103 (36) 

dicot cla Citrullus lanatus icugi.org v1.0   23179023 (37) 

dicot ccl Citrus clementina JGI v1.0   24908277 (38) 

dicot ccan Coffea canephora coffee-genome.org v1.0   25190796 (39) 

dicot col Corchorus olitorius GenBank v1.0 COL 28134914 (40) 

dicot cme Cucumis melo melonomics.net v3.5   22753475 (41) 

dicot csa Cucumis sativus L. JGI v1.0   N/A 

dicot dca Daucus carota JGI v2.0   27158781 (42) 

monocot egu Elaeis guineensis JGI v1.0 EGU 23883927 (43) 

dicot egut Erythranthe guttata JGI v2.0   23518688 (44) 

dicot egr Eucalyptus grandis JGI v2.0   24919147 (45) 

dicot fve Fragaria vesca JGI v1.1 FVE 21186353 (46) 

dicot gma Glycine max JGI Wm82.a2.v1   20075913 (47) 

dicot gra Gossypium raimondii JGI v2.1   22922876 (48) 

dicot hbr Hevea brasiliensis RefSeq v1.0   27255837 (49) 

monocot hvu Hordeum vulgare EnsemblPlants  ASM32608v1 HVU 23075845 (50) 

dicot mdo Malus domestica gigadb.org v2.0 MDO 20802477 (51) 

dicot mes Manihot esculenta JGI v6.1   22523606 (52) 

monocot dicot mpo Marchantia polymorpha JGI v3.1   28985561(53) 

dicot mtr Medicago truncatula JGI Mt4.0v1   22089132 (54) 

monocot dicot mco Micromonas commoda JGI v3.0 MCO 19359590 (55) 

monocot mac Musa acuminata banana-genome.cirad.fr/  v1.0 MAC 22801500 (56) 

dicot nnu Nelumbo nucifera lotus-db v1.1   23663246 (57) 

monocot oth Oropetium thomaeum JGI v1.0   26560029 (58) 

monocot obr Oryza brachyantha EnsemblPlants  v1.4b   23518283 (59) 

monocot osaindica Oryza sativa ssp. Indica www.mkbase.org R498_v1   11935017 (60) 

monocot dicot osa Oryza sativa ssp. Japonica JGI v7.0   16100779 (61) 

dicot pax Petunia axillaris solgenomics.net v1.6.2   27255838 (62) 

monocot peq Phalaenopsis equestris genomics.org.cn v1.0   25420146 (63) 

monocot ped Phyllostachys edulis www.ncgr.ac.cn v1.0   23435089 (64) 

monocot dicot ppa Physcomitrella patens JGI v3.3   18079367 (65) 

monocot dicot pab Picea abies ORCAE v1.0 PAB 23698360 (66) 

monocot dicot ptr Populus trichocarpa JGI v3.1   16973872 (67) 

dicot ppe Prunus persica JGI v2.1   23525075 (68) 

dicot pbr Pyrus bretschneideri peargenome v1.0   23149293 (69) 

dicot rco Ricinus communis JGI v0.1 RCO 20729833 (70) 



dicot spa Schrenkiella parvula thellungiella.org v2.0 (TpV84)   21822265 (71) 

monocot dicot smo Selaginella moellendorffii JGI v1.0 SMO 21551031 (72) 

monocot sit Setaria italica JGI v2.2   22580950 (73) 

monocot dicot sly Solanum lycopersicum JGI itag2.4   22660326 (74) 

dicot stu Solanum tuberosum JGI v4.03   21743474 (75) 

monocot sbi Sorghum bicolor JGI v3.1.1   19189423 (76) 

monocot spo Spirodela polyrhiza JGI v2.0   24548928 (77) 

dicot tha Tarenaya hassleriana RefSeq v1.0 THA 23983221 (78) 

dicot tca Theobroma cacao RefSeq v1.1 TCA 21186351 (79) 

dicot tpr Trifolium pratense JGI v2.0 TPR 26617401 (80) 

monocot tae Triticum aestivum JGI TGACv1 TAE 25035500 (81) 

dicot ugi Utricularia gibba genomevolution.org v4.0 UGI 23665961 (82) 

dicot vra Vigna radiata var. radiata legumeinfo.org v6.0   25384727 (83) 

monocot dicot vvi Vitis vinifera JGI Genoscope   17721507 (84) 

monocot dicot zma Zea mays AGP AGPv4.36   19965430 (85) 

dicot zju Ziziphus jujuba RefSeq v1.1 ZJU 25350882 (86) 

monocot zosmarina Zostera marina JGI v2.2   26814964 (87) 

monocot zjn 
Zoysia japonica ssp. 

Nagirizaki zoysia.kazusa.or.jp v1.1   26975196 (88) 

 

  



Supplementary Figures 

Supplementary Figure S1. Data content overview Dicot instance PLAZA 4.0. Species in bold are 
newly included species compared to previous PLAZA instances. Orphan gene families are single-copy 
species-specific genes. GO evidence groups are based on the following GO evidence types: 
Experimental (EXP, IDA, IPI, IMP, IGI, IEP), Computational Reviewed (ISS, ISO, ISA, ISM, IGC, IBA, 
IBD, IKR, IRD, RCA), and Electronic (TAS, NAS, IC, ND, IEA, NR). 

 

 

 

 

  



Supplementary Figure S2. Synteny Plot showing conserved ancient tandem duplication within the 

Dicots. 

 

  



Supplementary Figure S3. Currently available API functions within the PLAZA framework. 

 

  



Supplementary Figure S4. In-depth overview of the options and data types available when querying 

the PLAZA API for gene content. 
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