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Figure S1 Morphology of representative species of 22 different categories, including 11 non-flowering plants and 
11 flowering plants. In non-flowering plants, Rhodophyta, Prasinodermophyta, Chlorophyta, Klebsormidiophyceae, 
Charophyceae, Zygnema-tophyceae, Marchantiophyta, Bryophyta, Anthocerotales, Lycopodiophyta and Gymno-spermae 
were included. In flowering plants, basal Angiosperms, Magnoliidae, Mono-cotyledoneae, early-diverging eudicotyledons, 
Santalales, Caryophyllales, Asterids, Sax-ifragales, Vitales, Fabids and Malvids were included. 
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Figure S2 Identification of four MYB subfamilies, 1R-MYB, 2R-MYB, 3R-MYB, and 4R-MYB, in flowering 
and non-flowering plants. (A) The boxplot displays the number of members from four MYB subfamilies in 
flowering and non-flowering plants. Blue box represents flowering plants and orange represents non-flowering 
plants. (B) The line chart displays the coefficient of variation of gene number from four MYB subfamilies in flow-
ering and non-flowering plants. Blue line with dot represents flowering plants and orange line with triangle 
represents non-flowering plants. R package “ggplot2” was used to plot them.
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Figure S3 The number of 1R-MYB and 2R-MYB subfamilies. Each point represents a plant species. X-axis 
represents different categories, and y-axis represents gene number. (A) The boxplot displays the number of 
members from 1R-MYB subfamilies in 22 cate-gories species; (B) The boxplot displays the number of members 
from 2R-MYB subfami-lies in 22 categories species. Yellow background indicates non-flowering plants, and pink 
background indicates flowering plants.
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Figure S4 The divergence of gene count of 1R-MYB and 2R-MYB subfamilies in each 
of the 22 defined categories. The line chart displays the coefficient of variation of gene 
count for 1R-MYB subfamilies (red line) and 2R-MYB subfamilies (blue line). R package 
“ggplot2” was used to plot them.
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Figure S5 Distribution of synonymous substitution (Ks) 
value of MYB gene pairs in the 437 species. The x-axis 
represents the mean Ks value, and the y-axis represents 
the density of gene pairs from each of the 437 
species.Colored boxes in the left indicate the different 
categories of the 437 species.
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Figure S6 Heatmap of gene count of each species in the 353 orthogroups. Gene count was log2 transformed, and the 
red color indicates high number of gene count while the blue represents low gene count. Each column represents a plant 
species and each row represents an orthogroup. The different color bars in the top indicate the different species categories. 
“pheatmap” package in R was used to plot it. 
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Figure S7 The word cloud figure showing functional annotation of Arabidopsis homolog from all 
orthogroups (A), OG0000000 (B), and OG0000008 (C). The font size correlates with the frequency of 
occurrence.
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Figure S8 Gene count of orthogroup OG0000000 and OG0000008 in each species from 
flowering and non-flowering plants. The Y-axis represents the number of genes, and x-axis 
represents the different species (green text represents non-flowering plants, and pink text 
represents flowering plants). The upper panel with blue line represents gene count in 
OG0000008, and lower panel with red line represents gene count in OG0000000. 



Vitis riparia
Vitis vinifera
Vitis amurensis
Paeonia suffruticosa
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Figure S9 The phylogenetic tree of 36 fungi and 53 plants. The protein 
sequences of the 89 genomes were used cluster orthogourps, and the tree 
was reconstructed using single-copy MYB genes of all species. The species 
name with blue color beside the tree represents fungi and the green 
represents plant species.
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Figure S10 The heatmap of gene count in the 97 orthogroups including the homol-
ogous genes between fungi and plants. The orthogroups were identified using Or-
thofinder software. Blue cell represents low copy number, and red represents high copy 
number. Each row represents one orthogroup, and each column represents a plant 
species (blue text indicates fungi, and green text indicates plant species).
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Melampsora larici-populina XP 007410138.1

Rhizoctonia solani XP 043179639.1

Serendipita indica CAG7847720.1

Ustilago maydis XP 011390297.1

Colletotrichum asianum KAF0329344.1

Colletotrichum aenigma XP 037178440.1

Colletotrichum fructicola XP 031893391.1

Colletotrichum tropicale KAF4817738.1

Colletotrichum gloeosporioides XP 045267570.1

Colletotrichum truncatum XP 036582722.1

Colletotrichum musicola KAF6833885.1

Colletotrichum sojae KAF6804605.1

Colletotrichum spinosum TDZ33373.1

Colletotrichum trifolii TDZ38280.1

Colletotrichum tanaceti TKW48797.1

Colletotrichum incanum KZL80933.1

Colletotrichum graminicola XP 008090046.1

Colletotrichum orchidophilum XP 022469966.1

Verticillium dahliae XP 009652527.1

Neurospora crassa XP 961301.1

Fusarium oxysporum XP 031049527.1

Fusarium verticillioides XP 018753514.1

Fusarium graminearum XP 011317870.1

Ustilaginoidea virens XP 042999215.1

Botrytis cinerea XP 024551507.1

Sclerotinia sclerotiorum XP 001591924.1

Aspergillus nidulans XP 661810.1

Blumeria graminis CAD6499635.1

Botryosphaeria dothidea KAF4308787.1

Lasiodiplodia theobromae XP 035363244.1

Botryosphaeria dothidea KAF4305103.1

Botryosphaeria dothidea KAF4301169.1

Zymoseptoria tritici XP 003852111.1

Magnaporthe oryzae XP 003709481.1

Ustilago maydis XP 011390885.1

Rhizoctonia solani XP 043177172.1

Serendipita indica CAG7846964.1

Colletotrichum tropicale KAF4831609.1

Colletotrichum fructicola XP 031885657.1

Colletotrichum asianum KAF0321729.1

Colletotrichum gloeosporioides XP 045269264.1

Colletotrichum aenigma XP 037182774.1

Colletotrichum orchidophilum XP 022475179.1

Colletotrichum spinosum TDZ38568.1

Colletotrichum trifolii TDZ58412.1

Colletotrichum tanaceti TKW58561.1

Colletotrichum graminicola XP 008094317.1

Colletotrichum chlorophyti OLN85334.1

Colletotrichum incanum KZL81865.1

Colletotrichum musicola KAF6819203.1

Colletotrichum sojae KAF6819327.1

Colletotrichum truncatum XP 036586969.1

Verticillium dahliae XP 009648713.1

Fusarium oxysporum XP 031037026.1

Fusarium verticillioides XP 018744904.1

Fusarium graminearum XP 011319971.1

Ustilaginoidea virens XP 042994770.1

Magnaporthe oryzae XP 003717928.1

Neurospora crassa XP 011395075.1

Sclerotinia sclerotiorum XP 001598244.1

Botrytis cinerea XP 001560772.2

Lasiodiplodia theobromae XP 035366660.1

Botryosphaeria dothidea KAF4312689.1

Zymoseptoria tritici XP 003848749.1

Aspergillus nidulans XP 663837.1

Aspergillus oryzae XP 001821759.1

Rhizoctonia solani XP 043176539.1

Serendipita indica CAG7847379.1

Ustilago maydis XP 011390843.1

Melampsora larici-populina XP 007414683.1

Puccinia graminis XP 003337479.1

Phytophthora infestans XP 002997123.1

Colletotrichum fructicola XP 031877634.1

Colletotrichum aenigma XP 037175616.1

Colletotrichum tropicale KAF4811450.1

Colletotrichum asianum KAF0314948.1

Colletotrichum gloeosporioides XP 045260224.1

Colletotrichum musicola KAF6810453.1

Colletotrichum sojae KAF6812520.1

Colletotrichum truncatum XP 036582349.1

Colletotrichum incanum KZL87661.1

Colletotrichum tanaceti TKW60032.1

Colletotrichum graminicola XP 008094529.1

Colletotrichum orchidophilum XP 022475708.1

Colletotrichum chlorophyti OLN87660.1

Colletotrichum trifolii TDZ32831.1

Colletotrichum spinosum TDZ28028.1

Verticillium dahliae XP 009656684.1

Magnaporthe oryzae XP 003716351.1

Neurospora crassa XP 959606.1

Fusarium verticillioides XP 018749925.1

Fusarium oxysporum XP 031050517.1

Fusarium graminearum XP 011327834.1

Ustilaginoidea virens XP 042996492.1

Sclerotinia sclerotiorum XP 001587741.1

Botrytis cinerea XP 001550570.1

Blumeria graminis CAD6503121.1

Lasiodiplodia theobromae XP 035368182.1

Botryosphaeria dothidea KAF4307780.1

Zymoseptoria tritici XP 003848656.1

Aspergillus nidulans XP 661067.1

Aspergillus oryzae XP 001824393.1

Melampsora larici-populina XP 007412816.1

Puccinia graminis XP 003323665.2

Ustilago maydis XP 011388225.1

Serendipita indica CAG7852732.1

Rhizoctonia solani XP 043175879.1

Phytophthora infestans XP 002896535.1

Colletotrichum tropicale KAF4827736.1

Colletotrichum fructicola XP 031878415.1

Colletotrichum aenigma XP 037179647.1

Colletotrichum asianum KAF0327580.1

Colletotrichum gloeosporioides XP 045269924.1

Colletotrichum musicola KAF6844907.1

Colletotrichum sojae KAF6815680.1

Colletotrichum truncatum XP 036584781.1

Colletotrichum graminicola XP 008092527.1

Colletotrichum tanaceti TKW52109.1

Colletotrichum incanum KZL63883.1

Colletotrichum orchidophilum XP 022479788.1

Colletotrichum spinosum TDZ36300.1

Colletotrichum trifolii TDZ51807.1

Colletotrichum chlorophyti OLN93887.1

Verticillium dahliae XP 009657129.1

Neurospora crassa XP 956683.1

Magnaporthe oryzae XP 003712883.1

Fusarium verticillioides XP 018750537.1

Fusarium oxysporum XP 031046792.1

Fusarium graminearum XP 011326310.1

Ustilaginoidea virens XP 042996960.1

Sclerotinia sclerotiorum XP 001591889.1

Botrytis cinerea XP 001557008.1

Blumeria graminis CAD6500790.1

Lasiodiplodia theobromae XP 035368464.1

Botryosphaeria dothidea KAF4308735.1

Zymoseptoria tritici XP 003856288.1

Aspergillus oryzae XP 001816821.1

Aspergillus nidulans XP 661796.1

Rhizoctonia solani XP 043177043.1

Serendipita indica CAG7847487.1

Ustilago maydis XP 011392106.1

Puccinia graminis XP 003321037.1

Phytophthora infestans XP 002901974.1

Phytophthora infestans XP 002904171.1

Phytophthora infestans XP 002901453.1

Botryosphaeria dothidea KAF4303735.1

Colletotrichum aenigma XP 037181065.1

Colletotrichum asianum KAF0330190.1

Colletotrichum gloeosporioides XP 045270806.1

Colletotrichum tropicale KAF4826376.1

Colletotrichum fructicola XP 031887713.1

Colletotrichum spinosum TDZ35321.1

Colletotrichum trifolii TDZ47730.1

Colletotrichum truncatum XP 036588358.1

Colletotrichum musicola KAF6837047.1

Colletotrichum sojae KAF6814187.1

Colletotrichum graminicola XP 008091755.1

Colletotrichum tanaceti TKW56345.1

Colletotrichum incanum KZL88352.1

Colletotrichum orchidophilum XP 022471496.1

Colletotrichum chlorophyti OLN88302.1

Verticillium dahliae XP 009650318.1

Fusarium oxysporum XP 031045821.1

Fusarium oxysporum XP 031045822.1

Fusarium oxysporum XP 031045819.1

Fusarium oxysporum XP 031045818.1

Fusarium oxysporum XP 031045820.1

Fusarium verticillioides XP 018751371.1

Fusarium graminearum XP 011323592.1

Ustilaginoidea virens XP 042994630.1

Magnaporthe oryzae XP 003714854.1

Neurospora crassa XP 011394138.1

Neurospora crassa XP 011394137.1

Neurospora crassa XP 011394136.1

Zymoseptoria tritici XP 003853599.1

Aspergillus oryzae XP 023089241.1

Aspergillus nidulans XP 658496.1

Aspergillus oryzae XP 023089242.1

Lasiodiplodia theobromae XP 035369923.1

Botryosphaeria dothidea KAF4302786.1

Botrytis cinerea XP 024549769.1

Botrytis cinerea XP 024549768.1

Sclerotinia sclerotiorum XP 001597753.1

Blumeria graminis CAD6505817.1

Colletotrichum asianum KAF0323136.1

Colletotrichum gloeosporioides XP 045260112.1

Colletotrichum fructicola XP 031884726.1

Verticillium dahliae XP 009653282.1

Colletotrichum fructicola XP 031884725.1

Colletotrichum gloeosporioides XP 045260111.1

Colletotrichum sojae KAF6804869.1

Colletotrichum asianum KAF0323135.1

Serendipita indica CAG7853309.1

Colletotrichum aenigma XP 037173096.1

Colletotrichum gloeosporioides XP 045268148.1

Colletotrichum tropicale KAF4810453.1

Colletotrichum asianum KAF0322519.1

Colletotrichum spinosum TDZ27464.1

Colletotrichum trifolii TDZ46113.1

Colletotrichum graminicola XP 008092995.1

Colletotrichum orchidophilum XP 022475080.1

Colletotrichum truncatum XP 036589575.1

Colletotrichum tanaceti TKW57930.1

Colletotrichum incanum KZL68652.1

Colletotrichum chlorophyti OLN93061.1

Colletotrichum sojae KAF6802325.1

Colletotrichum musicola KAF6830459.1

Botrytis cinerea XP 024548377.1

Sclerotinia sclerotiorum XP 001588205.1

Blumeria graminis CAD6500130.1

Botryosphaeria dothidea KAF4314597.1

Lasiodiplodia theobromae XP 035367619.1

Zymoseptoria tritici XP 003848131.1

Fusarium verticillioides XP 018746308.1

Fusarium verticillioides XP 018746307.1

Fusarium verticillioides XP 018746306.1

Fusarium verticillioides XP 018746303.1

Fusarium verticillioides XP 018746304.1

Fusarium verticillioides XP 018746305.1

Fusarium oxysporum XP 031039971.1

Fusarium graminearum XP 011318839.1

Ustilaginoidea virens XP 042998033.1

Neurospora crassa XP 960951.1

Aspergillus nidulans XP 662007.1

Magnaporthe oryzae XP 003717983.1

Puccinia graminis XP 003326448.2

Melampsora larici-populina XP 007407258.1

Sclerotinia sclerotiorum XP 001590349.1

Fusarium verticillioides XP 018755080.1

Fusarium oxysporum XP 031032361.1

Neurospora crassa XP 962896.2

Sclerotinia sclerotiorum XP 001586371.1

Botrytis cinerea XP 001549330.1

Puccinia graminis XP 003889896.1

Puccinia graminis XP 003331974.2

Melampsora larici-populina XP 007414066.1

Melampsora larici-populina XP 007417155.1

Colletotrichum fructicola XP 031885169.1

Colletotrichum tropicale KAF4838702.1

Colletotrichum gloeosporioides XP 045259527.1

Colletotrichum aenigma XP 037178755.1

Colletotrichum asianum KAF0325537.1

Colletotrichum truncatum XP 036586700.1

Colletotrichum incanum KZL86498.1

Colletotrichum graminicola XP 008091073.1

Colletotrichum tanaceti TKW53571.1

Colletotrichum orchidophilum XP 022475901.1

Colletotrichum musicola KAF6842808.1

Colletotrichum sojae KAF6820996.1

Colletotrichum chlorophyti OLN83696.1

Colletotrichum spinosum TDZ29343.1

Colletotrichum trifolii TDZ65029.1

Verticillium dahliae XP 009652981.1

Fusarium oxysporum XP 031047077.1

Fusarium verticillioides XP 018750274.1

Fusarium graminearum XP 011327047.1

Ustilaginoidea virens XP 042996253.1

Magnaporthe oryzae XP 003717074.1

Neurospora crassa XP 957306.1

Aspergillus nidulans XP 657663.1

Aspergillus oryzae XP 023092511.1

Zymoseptoria tritici XP 003849098.1

Botrytis cinerea XP 001548718.1

Sclerotinia sclerotiorum XP 001595405.1

Blumeria graminis CAD6501005.1

Puccinia graminis XP 003307296.1

Puccinia graminis XP 003323037.1

Melampsora larici-populina XP 007416110.1

Serendipita indica CAG7850053.1

Rhizoctonia solani XP 043179330.1

Botryosphaeria dothidea KAF4307982.1

Lasiodiplodia theobromae XP 035372661.1

Ustilago maydis XP 011389728.1

Colletotrichum fructicola XP 031890518.1

Colletotrichum aenigma XP 037177112.1

Colletotrichum tropicale KAF4833456.1

Colletotrichum gloeosporioides XP 045265921.1

Colletotrichum asianum KAF0320211.1

Colletotrichum sojae KAF6815968.1

Colletotrichum musicola KAF6825283.1

Colletotrichum truncatum XP 036587368.1

Colletotrichum tanaceti TKW59701.1

Colletotrichum incanum KZL70572.1

Colletotrichum graminicola XP 008089352.1

Colletotrichum orchidophilum XP 022473826.1

Colletotrichum trifolii TDZ68172.1

Colletotrichum spinosum TDZ13596.1

Colletotrichum chlorophyti OLN81745.1

Fusarium verticillioides XP 018742872.1

Fusarium oxysporum XP 031041938.1

Fusarium graminearum XP 011316680.1

Magnaporthe oryzae XP 003716172.1

Verticillium dahliae XP 009648204.1

Aspergillus nidulans XP 681448.1

Aspergillus oryzae XP 023091848.1

Rhizoctonia solani XP 043183587.1

Ustilago maydis XP 011389351.1

Phytophthora infestans XP 002898627.1

Phytophthora infestans XP 002898070.1

Botryosphaeria dothidea KAF4302303.1

Colletotrichum tanaceti TKW58875.1

Verticillium dahliae XP 009653811.1

Melampsora larici-populina XP 007404169.1

Serendipita indica CAG7847222.1

Colletotrichum incanum KZL70609.1

Phytophthora infestans XP 002908366.1

Phytophthora infestans XP 002899900.1

Zymoseptoria tritici XP 003847346.1

Colletotrichum tanaceti TKW51373.1

Phytophthora infestans XP 002998675.1

Melampsora larici-populina XP 007405335.1

Puccinia graminis XP 003326904.1

Phytophthora infestans XP 002909232.1

Zymoseptoria tritici XP 003851752.1

Melampsora larici-populina XP 007418922.1

Puccinia graminis XP 003333337.2

Lasiodiplodia theobromae XP 035370220.1

Aspergillus oryzae XP 001817777.3

Aspergillus nidulans XP 657855.1

Colletotrichum graminicola XP 008100769.1

Colletotrichum incanum KZL87685.1

Colletotrichum tanaceti TKW59897.1

Colletotrichum orchidophilum XP 022475718.1

Colletotrichum chlorophyti OLN87739.1

Colletotrichum fructicola XP 031877667.1

Colletotrichum aenigma XP 037175045.1

Colletotrichum asianum KAF0314973.1

Colletotrichum gloeosporioides XP 045256149.1

Colletotrichum tropicale KAF4811434.1

Colletotrichum sojae KAF6789365.1

Colletotrichum musicola KAF6814882.1

Colletotrichum trifolii TDZ28267.1

Colletotrichum spinosum TDZ28778.1

Verticillium dahliae XP 009656674.1

Magnaporthe oryzae XP 003716329.1

Fusarium verticillioides XP 018749945.1

Fusarium verticillioides XP 018749944.1

Fusarium oxysporum XP 031050500.1

Fusarium oxysporum XP 031050501.1

Fusarium graminearum XP 011327823.1

Ustilaginoidea virens XP 042999776.1

Neurospora crassa XP 011395182.1

Neurospora crassa XP 011395183.1

Blumeria graminis CAD6505068.1

Botrytis cinerea XP 024547243.1

Sclerotinia sclerotiorum XP 001587723.1

Botryosphaeria dothidea KAF4305625.1

Botryosphaeria dothidea KAF4301342.1

Lasiodiplodia theobromae XP 035362657.1

Zymoseptoria tritici XP 003848628.1

Aspergillus nidulans XP 682329.1

Aspergillus oryzae XP 023092662.1

Melampsora larici-populina XP 007414728.1

Puccinia graminis XP 003332109.1

Serendipita indica CAG7849108.1

Ustilago maydis XP 011389183.1

Rhizoctonia solani XP 043178618.1

Phytophthora infestans XP 002906817.1

Melampsora larici-populina XP 007403561.1

Melampsora larici-populina XP 007419333.1

Puccinia graminis XP 003335406.2

Rhizoctonia solani XP 043182436.1

Phytophthora infestans XP 002895751.1

Vitis vinifera Vitis vinifera|VIT 201s0011g00790

Vitis amurensis Vitis amurensis|VAG0101407

Vitis riparia Vitis riparia|g23093

Dimocarpus longan Dimocarpus longan|Dlo 013124

Dimocarpus longan Dimocarpus longan|Dlo 020614

Carya illinoinensis Carya illinoinensis|Caril.06G146500

Carya illinoinensis Carya illinoinensis|Caril.05G051300

Malania oleifera Malania oleifera|Maole 014138

Glycine max Glycine max|KRH44087.1

Glycine max Glycine max|KAG4385804.1

Vigna unguiculata Vigna unguiculata|XP 027932278.1

Brassica rapa Brassica rapa|Parent A05p43990.2 BraZ1

Brassica rapa Brassica rapa|Parent A03p37140.2 BraZ1

Arabidopsis thaliana Arabidopsis thaliana|AT3G11450

Arabidopsis thaliana Arabidopsis thaliana|AT5G06110

Solanum lycopersicum Solanum lycopersicum|Solyc01g096700.4

Solanum tuberosum Solanum tuberosum|Soltu.DM.01G035880

Dionaea muscipula Dionaea muscipula|Dm 00002839-RA

Dionaea muscipula Dionaea muscipula|Dm 00008137-RA

Fagopyrum tataricum Fagopyrum tataricum|>FtPinG0008299600

Daucus carota Daucus carota|DCAR 029722

Kalanchoe fedtschenkoi Kalanchoe fedtschenkoi|Kaladp0042s0135

Kalanchoe fedtschenkoi Kalanchoe fedtschenkoi|Kaladp0024s0287

Amaranthus hypochondriacus Amaranthus hypochondriacus|AH014245-RA

Amaranthus hypochondriacus Amaranthus hypochondriacus|AH021155-RA

Oryza sativa Oryza sativa|LOC Os04g30890.1

Liriodendron chinense Liriodendron chinense|Lchi08107

Chimonanthus salicifolius Chimonanthus salicifolius|Cs07g00441

Papaver somniferum Papaver somniferum|RZC67632.1

Macleaya cordata Macleaya cordata|OVA12286.1

Aquilegia coerulea Aquilegia coerulea|Aqcoe2G007300

Nymphaea colorata Nymphaea colorata|Nycol.I00475

Nymphaea thermarum Nymphaea thermarum|KAF3787493.1

Zostera marina Zostera marina|Zosma02g03090

Piper nigrum Piper nigrum|Pn32.230

Piper nigrum Piper nigrum|Pn4.29

Zea mays Zea mays|Zm00001d004033

Zea mays Zea mays|Zm00001d004025

Amborella trichopoda Amborella trichopoda|evm 27.model.AmTr v1.0 scaffold00095.75

Abies alba Abies alba|AALBA5B331721

Sequoiadendron giganteum Sequoiadendron giganteum|SEGI 05673

Gnetum montanum Gnetum montanum|TnS000490963

Physcomitrella patens Physcomitrella patens|PNR43294.1

Physcomitrella patens Physcomitrella patens|PNR40640.1

Physcomitrella patens Physcomitrella patens|PNR35701.1

Fontinalis antipyretica Fontinalis antipyretica|Foant 21156

Calohypnum plumiforme Calohypnum plumiforme|GWHGAMMO004497

Marchantia polymorpha Marchantia polymorpha|Mapoly0114s0007

Anthoceros punctatus Anthoceros punctatus|Apun evm.model.utg000136l.74

Anthoceros agrestis Anthoceros agrestis|AagrBONN evm.model.Sc2ySwM 228.101

Anthoceros angustus Anthoceros angustus|AANG000949

Selaginella moellendorffii Selaginella moellendorffii|EFJ31935.1

Selaginella moellendorffii Selaginella moellendorffii|EFJ37919.1

Anthoceros angustus Anthoceros angustus|AANG000950

Chara braunii Chara braunii|g1010

Penium margaritaceum Penium margaritaceum|pm011708g0030

Penium margaritaceum Penium margaritaceum|pm015253g0010

Penium margaritaceum Penium margaritaceum|pm032543g0010

Klebsormidium flaccidum Klebsormidium flaccidum|GAQ90949.1

Chlamydomonas reinhardtii Chlamydomonas reinhardtii|PNW87818.1

Dunaliella salina Dunaliella salina|KAF5833234.1

Micromonas commoda Micromonas commoda|ACO69352.1

Porphyra umbilicalis Porphyra umbilicalis|OSX76044.1

Porphyridium purpureum Porphyridium purpureum|KAA8497055.1

Phytophthora infestans XP 002904389.1

Cyanidioschyzon merolae Cyanidioschyzon merolae|BAM78815.1

Prasinoderma coloniale Prasinoderma coloniale|PRCOL 00001735

Colletotrichum tropicale KAF4810491.1

Colletotrichum gloeosporioides XP 045256797.1

Colletotrichum aenigma XP 037174652.1

Colletotrichum fructicola XP 031891577.1

Colletotrichum asianum KAF0330546.1

Colletotrichum musicola KAF6815494.1

Colletotrichum sojae KAF6810796.1

Colletotrichum truncatum XP 036588747.1

Colletotrichum spinosum TDZ29473.1

Colletotrichum trifolii TDZ29219.1

Colletotrichum orchidophilum XP 022467819.1

Colletotrichum incanum KZL83713.1

Colletotrichum graminicola XP 008090875.1

Colletotrichum tanaceti TKW51167.1

Colletotrichum chlorophyti OLN94086.1

Verticillium dahliae XP 009655970.1

Magnaporthe oryzae XP 003721386.1

Fusarium oxysporum XP 031038354.1

Fusarium verticillioides XP 018761218.1

Fusarium graminearum XP 011323028.1

Ustilaginoidea virens XP 042998981.1

Neurospora crassa XP 965395.3

Botrytis cinerea XP 001553500.1

Sclerotinia sclerotiorum XP 001595382.1

Blumeria graminis CAD6501656.1

Lasiodiplodia theobromae XP 035372467.1

Botryosphaeria dothidea KAF4306557.1

Zymoseptoria tritici XP 003853945.1

Aspergillus oryzae XP 001825945.1

Aspergillus nidulans XP 664747.1

Rhizoctonia solani XP 043185954.1

Serendipita indica CAG7847701.1

Ustilago maydis XP 011386888.1

Melampsora larici-populina XP 007405529.1

Melampsora larici-populina XP 007418208.1

Puccinia graminis XP 003319594.1

Puccinia graminis XP 003322977.1

Chlamydomonas reinhardtii Chlamydomonas reinhardtii|PNW71148.1

Penium margaritaceum Penium margaritaceum|pm000566g0110

Penium margaritaceum Penium margaritaceum|pm005269g0010

Chara braunii Chara braunii|g17970

Solanum tuberosum Solanum tuberosum|Soltu.DM.08G023170

Solanum lycopersicum Solanum lycopersicum|Solyc08g077290.1

Daucus carota Daucus carota|DCAR 024978

Glycine max Glycine max|KRH59540.1

Vigna unguiculata Vigna unguiculata|XP 027919701.1

Dimocarpus longan Dimocarpus longan|Dlo 002989

Amaranthus hypochondriacus Amaranthus hypochondriacus|AH018215-RA

Dionaea muscipula Dionaea muscipula|Dm 00009387-RA

Carya illinoinensis Carya illinoinensis|Caril.12G058400

Papaver somniferum Papaver somniferum|RZC69313.1

Papaver somniferum Papaver somniferum|RZC74150.1

Macleaya cordata Macleaya cordata|OVA02488.1

Aquilegia coerulea Aquilegia coerulea|Aqcoe3G251200

Chimonanthus salicifolius Chimonanthus salicifolius|Cs10g02667

Liriodendron chinense Liriodendron chinense|Lchi01295

Piper nigrum Piper nigrum|Pn17.1620

Kalanchoe fedtschenkoi Kalanchoe fedtschenkoi|Kaladp0008s0516

Vitis vinifera Vitis vinifera|VIT 213s0106g00370

Vitis riparia Vitis riparia|g9363

Vitis vinifera Vitis vinifera|VIT 202s0012g00630

Vitis riparia Vitis riparia|g26350

Malania oleifera Malania oleifera|Maole 009439

Fagopyrum tataricum Fagopyrum tataricum|>FtPinG0003134300

Zea mays Zea mays|Zm00001d024538

Oryza sativa Oryza sativa|LOC Os08g06240.1

Arabidopsis thaliana Arabidopsis thaliana|AT5G45420

Brassica rapa Brassica rapa|Parent A06p54530.2 BraZ1

Nymphaea thermarum Nymphaea thermarum|KAF3779450.1

Nymphaea colorata Nymphaea colorata|Nycol.K00274

Amborella trichopoda Amborella trichopoda|evm 27.model.AmTr v1.0 scaffold00057.100

Sequoiadendron giganteum Sequoiadendron giganteum|SEGI 19264

Selaginella moellendorffii Selaginella moellendorffii|EFJ08983.1

Selaginella moellendorffii Selaginella moellendorffii|EFJ30039.1

Fontinalis antipyretica Fontinalis antipyretica|Foant 01137

Calohypnum plumiforme Calohypnum plumiforme|GWHGAMMO000706

Physcomitrella patens Physcomitrella patens|PNR28194.1

Marchantia polymorpha Marchantia polymorpha|Mapoly0042s0072

Anthoceros punctatus Anthoceros punctatus|Apun evm.model.utg000038l.26

Anthoceros agrestis Anthoceros agrestis|AagrBONN evm.model.Sc2ySwM 228.1252

Anthoceros angustus Anthoceros angustus|AANG013036

Mesotaenium endlicherianum Mesotaenium endlicherianum|ME000063S08941

Tree scale: 1

Figure S11 The gene tree of orthogroup OG0000007. 
The tree was generated using Orthofinder based on all 
genes from plant and fungi genome in OG0000007. The 
high-lighted red text indicated the potential MYB genes 
with HGT occurring between plant and fungi.
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Figure S12 The heatmap of genes ratio (expressed gene number/total gene number) expressed (RPKM > 5) in different 
tissues from 53 selected plant species. Red font indi-cates the flowering plants, and green font indicates the non-flowering 
plants. Red cell indicates high ratio, yellow indicates low ratio, and grey indicates no expression. Each row represents a 
species, and each column represents one tissue (tissue with red font has much more RNA-seq data than the others). 
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Figure S13 The ratio of gene duplicates belonging to sub-/neo-functionalized du-plicates (SNFD), 
asymmetrically Expressed Duplicates (AED), and no difference dupli-cates (NDD) categories in 
each of 30 flowering plants. Blue bar represents SNFD category, orange bar represents AED category, 
and green bar represents NDD category. 
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Figure S14 The GO enrichment of Arabidopsis homologous gene from SNFD, AED, and NDD 
categories. The bigger circle represented the higher fold enrichment and red bar represented lower p-
value.
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Figure S16 The number and occurring rate of different types of annotated TEs in 53 
representative plant species from 22 categories. Green text represents non-flowering 
plants, and red text represents flowering plants. On the upper panel, y-axis represents the 
number of TEs, and y-axis represents the occurrence rate of TEs on the lower panel 
(bigger and red circles represent higher occurrence rate of TEs).
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TE rate in genome

Figure S17 The rate of annotated TE in genomes of 53 representative plant
species from 22 categories. Red and green line represented the average of TE rate
in flowering and non-flowering plants, respectively.
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Figure S18 Boxplot displays the length of different types of annotated TE in flow-ering 
and non-flowering plant species. Red boxes represent the flowering plants, and green 
boxes represent the non-flowering plants. X-axis indicates the different types of TEs, and y-
axis indicates the log10 transformed length of TEs.
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Figure S19 The occurring rate of TE on genic region and its up/downstream-5Kb re-gion of MYB genes in selected 
flowering and non-flowering plants. Red boxes represent the downstream regions, green boxes represent the gene body 
regions, and blue boxes represent the upstream regions. X-axis indicates different species (green text indicates the non-
flowering plants, and red text represents the flowering plants), y-axis indicates the occurring rate of TEs.
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Figure S20 The correlation between occurrence rate of TEs in different genomic Regions and gene expression in 
different plant tissues. 
(A) A heatmap showing a correlation between the occurrence rate of TEs (ORT) in dif-ferent genomic regions (upstream 
5Kb, gene body, and downstream 5Kb) and gene ex-pression (RPKM > 5) in four different plant tissues. Red indicates a 
high correlation and blue indicates a low correlation. 
 (B) The correlation between MYB gene expression (RPKM) in root tissue and the occurrence rate of TEs in different 
genomic regions. 
 (C) The corre-lation between MYB gene expression (RPKM) in flower tissue and the occurrence rate of TEs in different 
categories (SNFD, AED, and NDD) of MYB genes. Values were log2 transformed. Double asterisk in the brackets 
indicates highly significant correlation.


	My Bookmarks



