
In-depth study of tomato and weed viromes reveals undiscovered 
plant virus diversity in an agroecosystem 

 
 

Rivarez, MPS1,2,*, Pecman, A1,2, Bačnik, K1,2, Maksimović Carvalho Ferreira, O1,2, Vučurović, 
A1, Seljak, G1, Mehle, N1,3, Gutiérrez-Aguirre, I1, Ravnikar, M1,  and Kutnjak, D1,* 

  
1Department of Biotechnology and Systems Biology, National Institute of Biology, Večna pot 

111, Ljubljana, 1000 Slovenia. 2Jožef Stefan International Postgraduate School, Jamova cesta 
39, Ljubljana, 1000 Slovenia. 3School for Viticulture and Enology, University of Nova Gorica, 

Dvorec Lanthieri Glavni trg 8, Vipava, 5271 Slovenia. *for correspondence email Denis Kutnjak 
(denis.kutnjak@nib.si) and Mark Paul Selda Rivarez (mpsrivarez@gmail.com)  

 
 

SUPPLEMENTARY INFORMATION 
 

Additional File 06 
 

Supplementary Table 10. Model selection and other parameters used for phylogenetic 
analyses. Supplementary Figure 4. Phylogenetic trees up to the virus family or order level 
showing relationships of identified known and novel virus species in this study.    

mailto:denis.kutnjak@nib.si
mailto:mpsrivarez@gmail.com


Supplementary Table 10. Model selection and other parameters used for maximum likelihood phylogenetic analyses.  
 

Abbreviations used: aa (amino acid), nt (nucleotide). RdRp (RNA-dependent RNA polymerase), Mtr (methyl transferase), Hel (helicase), 
CP (coat protein), RT (reverse transcriptase). Abbreviations of substitution models used are indicated in the succeeding paragraph.  
 
Notes: *Substitution model was chosen based on the lowest Bayesian Information Criteria (BIC) value. a subtree of a larger but identical 
tree indicated in parentheses, b identical and/or collapsed version of a tree indicated in parentheses. 

 

Virus family / families 
(or virus order) 

Figure(s) where tree is shown (trees in 
supplementary figures are numbered 

consecutively) 

Gene or 
genome 

segment used 

Number of 
sequences in 
the dataset 

Alignment and trimming 
programs used 

Number of 
positions in 

final alignment 

Substitution 
model 

selected* 

Tospoviridae and Fimoviridae   
(Bunyavirales) 

(01) Supplementary Figure 4-01 
RdRp 65 

ClustalW, MAFFT (after 
manual trimming), trimAI 

376 aa LG+G+I+F 
Figure 4i a,(01) 

Aspiviridae (Serpentovirales) (02) Supplementary Figure 4-02 
RdRp 29 

ClustalW, MAFFT (after 
manual trimming), trimAI 

447 aa LG+G+I 
Figure 4k a,(02) 

Rhabdoviridae, Lispiviridae 
(Mononegavirales) 

(03) Supplementary Figure 4-03 
RdRp 51 

ClustalW, MAFFT (after 
manual trimming), trimAI 

510 aa LG+G+I+F 
Figure 5f b,(03) 

Kitaviridae (Martellivirales) (04) Supplementary Figure 4-04 
RdRp 28 

ClustalW, MAFFT (after 
manual trimming), trimAI 

583 aa LG+G+I+F 
Figure 6k b,(04) 

Bromoviridae (Martellivirales) (05) Supplementary Figure 4-05 
RdRp 63 

ClustalW, MAFFT (after 
manual trimming), trimAI 

327 aa LG+G+I 
Figure 6l b,(05) 

Closteroviridae (Martellivirales) (06) Supplementary Figure 4-06 
RdRp 48 

ClustalW, MAFFT (after 
manual trimming), trimAI 

219 aa LG+G+I 
Figure 6m b,(06) 

Endornaviridae (Martellivirales) (07) Supplementary Figure 4-07 
RdRp 43 

ClustalW, MAFFT (after 
manual trimming), trimAI 

278 aa LG+G+I 
Figure 6n b,(07) 



Virgaviridae (Martellivirales) (08-A) Supplementary Figure 4-08-A 
Mtr, Hel 48 

ClustalW, MAFFT (after 
manual trimming), trimAI 

542 aa LG+G+I 
Figure 7h b,(08-A) (left tree) 

(08-B) Supplementary Figure 4-08-B 
CP 48 

ClustalW, MAFFT (after 
manual trimming), trimAI 

68 aa LG+G 
Figure 7h b,(08-B) (right tree) 

Figure 7i 
full genome nt 

sequence 
41 

MUSCLE (and manual 
trimming of ends) 

6233 nt GTR+G+I 

Potyviridae (Patatavirales) (09) Supplementary Figure 4-09 
RdRp 93 

ClustalW, MAFFT (after 
manual trimming), trimAI 

470 aa LG+G+I 
Figure 8g b,(09) 

Tombusviridae (Tolivirales) (10) Supplementary Figure 4-10 
RdRp 108 

ClustalW, MAFFT (after 
manual trimming), trimAI 

291 aa LG+G+I 
Figure 9h b,(10) 

Partitiviridae (Durnavirales) (11) Supplementary Figure 4-11 RdRp 57 
ClustalW, MAFFT (after 
manual trimming), trimAI 

326 aa LG+G+I 

Geminiviridae (Geplafuvirales) (12) Supplementary Figure 4-12 
replicase (C1 

gene) 
109 

ClustalW, MAFFT (after 
manual trimming), trimAI 

289 aa LG+G 

Totiviridae (Ghabrivirales) (13) Supplementary Figure 4-13 RdRp 71 
ClustalW, MAFFT (after 
manual trimming), trimAI 

363 aa LG+G+I 

Caulimoviridae (Ortelivirales) (14) Supplementary Figure 4-14 RT 57 
ClustalW, MAFFT (after 
manual trimming), trimAI 

220 aa LG+G 

Iflaviridae (Picornavirales) (15) Supplementary Figure 4-15 RdRp 29 
ClustalW, MAFFT (after 
manual trimming), trimAI 

460 aa LG+G+I 

Dicistroviridae and Iflaviridae 
(Picornavirales) 

(16) Supplementary Figure 4-16 RdRp 61 
ClustalW, MAFFT (after 
manual trimming), trimAI 

307 aa LG+G 



Secoviridae (Picornavirales) (17) Supplementary Figure 4-17 RdRp 63 
ClustalW, MAFFT (after 
manual trimming), trimAI 

364 aa LG+G 

Solemoviridae (Sobelivirales) (18) Supplementary Figure 4-18 RdRp 47 
ClustalW, MAFFT (after 
manual trimming), trimAI 

191 aa LG+G 

Tymovirales  (19) Supplementary Figure 4-19 RdRp 75 
ClustalW, MAFFT (after 
manual trimming), trimAI 

293 aa LG+G+I 

Satellite viruses  
(Albetovirus, Aumaivirus) 

(20) Supplementary Figure 4-20 CP 10 
ClustalW, MAFFT (after 
manual trimming), trimAI 

109 aa LG+G 

 
 

Details of multiple sequence alignments and phylogenetic tree construction:  

Representative viral RefSeq genomes of ICTV-recognized species, which were translated to amino acid sequences, and selected best hit in BLASTp searches 
(E-val<10-4) of the viruses of interest, were gathered for the phylogenetic analyses. When applicable, outgroup virus sequences were chosen based on known 
phylogenetic relationships to the closest related taxa (i.e. species of a closely related family), and with reference to phylogenetic trees published in peer-reviewed 
articles. Multiple sequence alignments were initially done using ClustalW (Thompson et al., 1994), and after manual trimming of unaligned ends, MAFFT alignment 
was implemented (Katoh and Standley, 2013). Thereafter, further trimming of the alignments with trimAI (Capella-Gutiérrez et al., 2009) was performed. Highly 
divergent sequences (i.e. <30%) based on overall pairwise amino acid similarity, examined in SDT v. 1.2 (Muhire et al., 2014), were removed from the final 
alignment prior to further analyses. In the case of tobamoviruses, a nucleotide-based phylogenetic analyses was done on full genomes. Genomes of different 
isolates of turnip vein-clearing virus, ribgrass mosaic virus, wasabi mosaic virus, youcai mosaic virus and Plantago tobamovirus 1, were gathered from GenBank 
and viral RefSeq database and aligned using MUSCLE (Edgar, 2004). The unaligned ends were trimmed, then checked for possible recombinants before 
proceeding with the phylogenetic analyses with the alignments free of recombinants. Substitution model selection was done on the final alignments, with either 
amino acid or nucleotide alignments. The best model was chosen, based on the lowest Bayesian Information Criteria (BIC) value (Schwarz, 1978). Selected amino 
acid substitution models indicated in the table above are as follows: Le_Gascuel_2008 model (Le and Gascuel, 2008) with discrete Gamma distribution with 5 rate 
categories (LG+G), which may also assume that a certain fraction of sites are evolutionarily invariable (LG+G+I) and may account for amino acid frequencies 
(LG+G+I+F). For the tobamovirus dataset, a General Time Reversible (GTR) model was selected, with discrete gamma distribution (+G) and evolutionarily 
invariable sites (+I). The final phylogenetic trees after the analyses have the highest log likelihood value inferred with 1000 bootstrap replicates (Felsenstein, 1985). 
In the succeeding phylogenetic trees shown in Supplementary Figure 4, the percentage of replicate trees in which the associated taxa clustered together in the 
bootstrap test is shown next to the branches, with only >0.6 (>60%) support shown. The trees are drawn to scale for easier visualization, with branch lengths (scale 



bar is shown) measured in the number of amino acid (or nucleotide) substitutions per site. ClustalW alignment, manual trimming and pairwise similarity analysis 
were done in CLC Genomics Workbench v. 20.0 (Qiagen). MAFFT was executed in EMBL-EBI website (www.ebi.ac.uk/Tools/msa/mafft/), and trimAI was 
downloaded from (www.trimal.cgenomics.org), and was executed in command line, with ‘automated1’ option. Substitution model testing and phylogenetic tree 
construction were done in MEGA X (Kumar et al., 2018), and the final phylogenetic trees were annotated in Interactive Tree of Life (iToL) (Letunic and Bork, 2021). 
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Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 

Supplementary Figure 4-01. Maximum likelihood phylogenetic tree based on the alignment of conserved RNA-dependent 
RNA polymerase amino acid sequence of virus species under Tospoviridae and Fimoviridae (Bunyavirales).   

Subtree, 
with 
collapsed 
clades, 
shown in 
Fig. 4i

Branch length scale:
0.5
(amino acid 
substitution 
per site)

Alstroemeria yellow spot virus YP_009553292.1
Tomato yellow ring virus YP_010086214.1
Hippeastrum chlorotic spot virus AWM95321.1
Polygonum ringspot virus AOO95322.1
Iris yellow spot virus YP_009241381.1
Mercurialis orthotospovirus 1 KOP20SW1
Mercurialis orthotospovirus 1 PAR19SW
Mercurialis orthotospovirus 1 KOP19SW
Mercurialis orthotospovirus 1 BOL19SW
Scadoxus chlorotic ringspot virus QVY47386.1
Cherry tomato necrotic ringspot virus QKX94930.1
Chilli yellow ringspot virus QCA47739.1
Watermelon bud necrosis virus YP_009505544.1
Groundnut bud necrosis virus QHU78889.1
Peanut bud necrosis virus NP_619688.1
Capsicum chlorosis virus AWJ96686.1
Watermelon silver mottle orthotospovirus AAW56420.1
Mulberry vein banding virus YP_009126736.1
Melon yellow spot virus BAG82842.1
Calla lily chlorotic spot virus ALL55197.1
Tomato zonate spot virus YP_001740047.1
Tospovirus kiwifruit YP_009259252.1
Pepper chlorotic spot virus YP_009345145.1
Tomato necrotic ringspot virus QQY96596.1
Groundnut ringspot virus QAY29290.1
Tomato chlorotic spot virus YP_009408637.1
Tomato spotted wilt orthotospovirus AYR16541.1
Chrysanthemum stem necrosis virus AII20576.1
Zucchini lethal chlorosis virus YP_009316178.1
Melon severe mosaic tospovirus YP_009346017.1
Impatiens necrotic spot orthotospovirus AWK77935.1
Bean necrotic mosaic virus YP_006468898.1
Soybean vein necrosis virus ADX01591.1
Groundnut chlorotic fan-spot virus YP_010086236.1
Tomato associated bunya-like virus 1 MIR20ST
Chrysanthemum mosaic-associated virus BCK60941.1
Pear chlorotic leaf spot-associated virus QEE82892.1
Camellia chlorotic ringspot virus QID58973.1
Camellia japonica associated emaravirus 1 QTW92690.1
Camellia japonica associated emaravirus 2 QGX73507.1
Artemesia fimovirus 1 MIR20SW
Perilla mosaic virus BBM96177.1
Aspen mosaic-associated virus CAA0079389.1
Rose rosette emaravirus QHZ99287.1
Pistacia emaravirus QAR18002.1
Blackberry leaf mottle associated virus AQX45473.1
Actinidia emaravirus 2 YP_010088071.1
Fig mosaic virus QBH72677.1
Maple mottle-associated virus QOI17315.1
Pigeonpea sterility mosaic emaravirus 1 CUR49050.1
Vitis emaravirus BCS90314.1
Actinidia chlorotic ringspot-associated virus YP_009507925.1
Redbud yellow ringspot-associated emaravirus YP_009508083.1
Lilac chlorotic ringspot-associated virus QIN85945.1
European mountain ash ringspot-associated emaravirus YP_003104764.1
Common oak ringspot-associated virus CAD0281685.1
Ti ringspot-associated emaravirus YP_010088065.1
Alfalfa ringspot-associated virus QGX86470.1
Jujube yellow mottle-associated virus QQD79831.1
Raspberry leaf blotch emaravirus YP_009237274.1
High Plains wheat mosaic emaravirus QQO58792.1
Wheat mosaic virus AML03181.1
Palo verde broom virus AWH90165.1
Gan Gan virus AOZ21156.1 (Peribunyaviridae-outgroup)
Maprik virus YP_009117083.1 (Peribunyaviridae-outgroup)

bootstrap
support:

60%

70%

80%

90%

100%

Clade / Taxa 
branch color:
 
— Fimoviridae 
— Tospoviridae
——  divergent 
           lineage



Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 

 
Supplementary Figure 4-02. Maximum likelihood phylogenetic tree based on the alignment of conserved 
RNA-dependent RNA polymerase amino acid sequence of virus species under family Aspiviridae 
(Serpentovirales).  

 

Subtree,  
shown in 
Fig. 4j

Ranunculus white mottle virus NGO19ST
Ranunculus white mottle virus KOP20SW1
Ranunculus white mottle virus NGO19AT
Ranunculus white mottle virus KOP19ST
Ranunculus white mottle virus PLE20ST2
Ranunculus white mottle virus QEQ90637.1
Ranunculus white mottle virus YP_009665966.1
Ranunculus white mottle virus AWJ64314.1
Ranunculus white mottle virus AWJ64354.1
Ranunculus white mottle virus AWJ64309.1
Lettuce ring necrosis virus QTP72396.1
Lettuce ring necrosis virus YP_053236.1
Mirafiori lettuce big-vein virus AWJ64333.1
Mirafiori lettuce big-vein virus QAX26199.1
Blueberry mosaic associated virus YP_009449565.1
Blueberry mosaic associated virus BAV13384.1
Citrus psorosis ophiovirus AXJ14434.1
Citrus psorosis virus QCY48765.1
Plasmopara viticola lesion associated mycoophiovirus 5 QJX19791.1
Fusarium poae negative-stranded virus 1 YP_009272911.1
Cladosporium cladosporioides negative-stranded RNA virus 1 QDB75017.1
Plasmopara viticola lesion associated mycoophiovirus 1 QJX19787.1
Rhizoctonia solani negative-stranded virus 3 ALD89111.1
Rhizoctonia solani negative-stranded virus 1 ALD89129.2
Culex tritaeniorhynchus Aspiviridae-related virus BBQ04833.1
Soybean thrips negative-stranded RNA virus 3 QQX28974.1
Aspiviridae sp QDH90956.1
Aspiviridae sp QDH89900.1
Wilkie ophio-like virus 1 ASA47457.1

bootstrap
support:

60%

70%

80%

90%

100%

 
Clade / Taxa  
branch color: 

— Aspiviridae-like viruses (unclassified) 

— Ophiovirus 

Branch length scale:
0.5
(amino acid 
substitution 
per site)



Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 

Branch length scale:
0.5

bootstrap
support:

60%

70%

80%

90%

100%

Supplementary Figure 4-03. Maximum likelihood phylogenetic tree based on the alignment of conserved RNA-
dependent RNA polymerase amino acid sequence of virus species under family Rhabdoviridae (Mononegavirales).  

Clade / Taxa branch color 
key for the virus phylogram: 

— Cytorhabdovirus 

— Gammanucleorhabdovirus 
— Dichoravirus 

——  divergent lineage— Varicosavirus 

— Alphanucleorhabdovirus 

— Betanucleorhabdovirus 

Tomato betanucleorhabdovirus 2 BOL20AT
Tomato betanucleorhabdovirus 1 BER19ST2
Datura yellow vein betanucleorhabdovirus AKH61406
Green Sichuan pepper virus AZN18347
Sowthistle yellow vein virus QJQ80127
Cardamom vein clearing nucleorhabdovirus 1 QJZ27984.1
Taraxacum betanucleorhabdovirus 1 TUR20SW
Sonchus yellow net virus AAA50385
Picris betanucleorhabdovirus 1 SKO20SW
Rhododendron delavayi virus 1 DAF42308.1
Apple rootstock virus A QBZ28538.1
Coffee ringspot dichorhavirus AHH44830
Citrus leprosis N dichoravirus YP_009976137.1
Eggplant mottled dwarf alphanucleorhabdovirus YP_009094358.1
Physostegia chlorotic mottle alphanucleorhabdovirus AUY61884
Tomato alphanucleorhabdovirus 1 STR20ST1
Potato yellow dwarf alphanucleorhabdovirus YP_004927971.1
Joa yellow blotch virus QUI75406.1
Peach virus 1 QIQ60850.1
Rice yellow stunt alphanucleorhabdovirus BAI79332.1
Agave tequilana virus 1 DAF42283.1
Maize fine streak gammanucleorhabdovirus YP_052849.1
Viola verecunda virus 1 DAF42399
Cirsium cytorhabdovirus 1 KOR20SW
Tomato yellow mottle-associated virus YP_009352236.1
Strawberry cytorhabdovirus 1 QDJ94287.1
Kenyan potato cytorhabdovirus QQL94329.1
Trifolium pratense virus A AYH53279.1
Nymphaea alba virus 1 DAF42345.1
Pastinaca cytorhabdovirus 1 POR19SW
Alfalfa dwarf cytorhabdovirus YP_009177021.1
Chrysanthemum yellow dwarf virus QRX38982.1
Lettuce yellow mottle cytorhabdovirus YP_002308376.1
Cabbage cytorhabdovirus YP_010086794.1
Taraxacum cytorhabdovirus 1 PLE20SW
Lotus corniculatus virus 1 DAF42338.1
Actinidia cytorhabdovirus QVU21449.1
Yerba mate virus A QID92311
Trachyspermum ammi virus 1 DAF42355.1
Rose virus R QQZ02079
Anthurium amnicola RdRP TSA JAT63514.1
Picris cytorhabdovirus 1 BOL20SW
Red clover varicosavirus AUD57853.1
Brassica rapa virus 1 DAF42356.1
Spinach virus 1 DAF42374.1
Vitis varicosavirus BCS90308.1
Melampyrum roseum virus 1 DAF42364.1
Lettuce big-vein associated varicosavirus YP_002308576.1
Black grass varicosavirus-like virus YP_009130620.1
Lolium perenne virus 1 DAF42360.1
Pinus flexilis virus 1 DAF42373.1

 

(amino acid 
substitution 
per site)



Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 

Branch length scale:
0.5

bootstrap
support:

Tomato fruit blotch virus (Italy) QEL52507
Tomato fruit blotch virus (Spain) QTP72388
Tomato fruit blotch virus (Australia) QNC43777
Tomato fruit blotch virus (Slovenia) BOL19SW
Tomato fruit blotch virus (Slovenia) BOL19ST
Tea plant necrotic ring blotch virus YP_009551530
Blueberry necrotic ring blotch virus YP_004901701
Goutanap virus BBO25550
Tanay virus AYU75406
Citrus leprosis virus C2 YP_009508070
Hibiscus-infecting cilevirus ATW76030
Passion fruit green spot virus QFU28430
Citrus leprosis virus C QUM93099
Hibiscus yellow blotch virus QRG34866
Hibiscus green spot virus 2 YP_004928118
Pistachio virus X QPL17815
Negev virus ASO75595
Culex Negev virus AXQ04834
Ngewotan negevirus QIH12214
Castlerea virus AQZ55414
West Accra virus BBN20799
Piura virus AFI24678
Mekrijarvi negevirus QOK99941
Big Cypress virus AQM55272
Hubei negev-like virus 2 APG77603
Nelorpivirus dungfly QOJ43133
Loreto virus AFI24687
Frangipani mosaic virus AEW67306 (Virgaviridae-outgroup)

60%

70%

80%

90%

100%

 

Supplementary Figure 4-04. Maximum likelihood phylogenetic tree based on the alignment of conserved RNA-
dependent RNA polymerase amino acid sequence of virus species under family Kitaviridae (Martellivirales).  

Clade / Taxa  
branch color: 

— Sandewaviruses (unclassified) 

— Kitaviridae 

— Nelorpiviruses (unclassified) 

 

(amino acid 
substitution 
per site)



Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 

Prunus virus I BOL20SW
Prunus virus I QSG73630.1
Strawberry necrotic shock virus YP_941472.1
Blackberry chlorotic ringspot virus YP_002308570.1
Privet ringspot virus YP_009165997.1
Ageratum latent virus YP_008470970.1
Cape gooseberry ilarvirus 1 YP_009551513.1
Solanum nigrum ilarvirus 1 JUR20SW1
Grapevine associated ilarvirus QIJ25694.1
Erysiphe necator associated ilar-like virus 1 QKS69548.1
Solanum nigrum ilarvirus 1 QGN75794.1
Surrounding legume associated ilarvirus QKE53092.1
Parietaria mottle virus QYA72571.1
Tobacco streak virus NP_620768.1
Grapevine virus S AFV34764.1
Asparagus virus 2 YP_002455929.1
Elm mottle virus NP_619575.1
Citrus variegation virus YP_001285483.1
Spinach latent virus NP_620678.1
Citrus leaf rugose virus NP_613281.1
Tulare apple mosaic virus NP_620754.1
Tomato ilarvirus 1 MIR20AT
Lilac ring mottle virus YP_009507940.1
Apple mosaic virus NP_604470.1
Prunus necrotic ringspot virus NP_733824.1
Lilac leaf chlorosis virus YP_009104368.1
Blueberry shock virus AGU13195.1
Green Sichuan pepper ilarvirus QWY93831.1
Fragaria chiloensis latent virus YP_164802.1
Potato yellowing virus QJC63672.1
Prune dwarf virus YP_611151.1
Humulus japonicus latent virus YP_054423.1
Alfalfa mosaic virus QYA72547.1 (Alfamovirus)
American plum line pattern virus NP_602313.1
Tea plant line pattern virus YP_009551568.1
Cucumber mosaic virus NP_049324.1
Cucumber mosaic virus BER20ST1
Cucumber mosaic virus SKO20ST1
Cucumber mosaic virus BER19SW
Cucumber mosaic virus PLE20ST1
Cucumber mosaic virus KOR20ST1
Cucumber mosaic virus SKO20AT
Cucumber mosaic virus SKO20ST2
Cucumber mosaic virus KOR20AT
Cucumber mosaic virus KOR20ST2
Tomato aspermy virus NP_620761.1
Tomato aspermy virus SKO20ST2
Dendranthema indicum cucumovirus QKI28863.1
Gayfeather mild mottle virus YP_002640501.1
Peanut stunt virus STR20SW
Peanut stunt virus NP_049332.1
Melandrium yellow fleck virus YP_003208108.1
Sambucus virus S YP_009551509.1
Cowpea chlorotic mottle virus NP_613275.1
Brome mosaic virus NP_041197.1
Spring beauty latent virus NP_689393.1
Broad bean mottle virus NP_658999.1
Cassia yellow blotch virus YP_233102.2
Amazon lily mild mottle virus YP_006576519.1
Hop yellow virus QIC89915.1
Cassava Ivorian bacilliform virus YP_009104375.1
Pelargonium zonate spot virus NP_619771.1
Olive latent virus 2 NP_620043.1 (Oleavirus)

bootstrap
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70%
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Supplementary Figure 4-05. Maximum likelihood phylogenetic tree based on the alignment of conserved RNA-
dependent RNA polymerase amino acid sequence of virus species under family Bromoviridae (Martellivirales).  
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branch color: 
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— Anulavirus 

— Bromovirus 

— Cucumovirus 

— Ilarvirus 
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Branch length scale:
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Beet yellows virus KOR20SW
Beet yellows virus NP_733949.1
Carnation yellow fleck virus BBK15488.1
Beet yellow stunt virus YP_009664804.1
Soybean leaf crinkle mottle virus BCR37031.1
Plant associated closterovirus 1 BER19SW2
Arracacha virus 1 YP_009551994.1
Raspberry leaf mottle virus YP_874185.1
Citrus tristeza virus QSE37576.1
Strawberry chlorotic fleck-associated virus YP_762622.1
Mint virus 1 YP_224091.1
Tobacco virus 1 YP_009162622.1
Carrot yellow leaf virus YP_003075965.1
Grapevine leafroll-associated virus 2 ARP51845.1
Blackcurrant leafroll-associated virus 1 YP_009552057.1
Plant associated closterovirus 2 MIR20SW
Fig virus A QNS29659.1
Fig virus B QNS29673.1
Blueberry virus A YP_006638806.1
Olive leaf yellowing-associated virus YP_009666027.1
Persimmon virus B YP_009112883.1
Plant associated crinivirus 2 BOL20SW
Plant associated crinivirus 2 SKO20SW
Sweet potato chlorotic stunt virus QWQ66165.1
Tomato chlorosis virus YP 293695.1
Potato yellow vein virus YP_829128.1
Black berry yellow vein-associated virus YP_227378.1
Little cherry virus 1 BCA25858.1
Areca palm velarivirus 1 YP_009140432.1
Grapevine leafroll-associated virus 7 ARP51794.1
Cordyline virus 3 YP_009664814.1
Cordyline virus 2 YP_009666138.1
Agapanthus velarivirus QVY19186.1
Mint vein banding-associated virus YP_009506336.1
Grapevine leafroll-associated virus 5 YP_004901687.1
Grapevine leafroll-associated virus 4 ARP51817.1
Grapevine leafroll-associated virus 10 YP_002364303.1
Pineapple mealybug wilt-associated virus 1 YP_001642337.1
Pineapple mealybug wilt-associated virus 3 YP_009666003.1
Plum bark necrosis stem pitting-associated virus YP_001552324.1
Persimmon ampelovirus BBL52476.1
Sugarcane mild mosaic virus QFR98384.1
Citrus associated ampelovirus 1 QSE37541.1
Yam asymptomatic virus 1 QNT12720.1
Grapevine leafroll-associated virus 3 ARP51768.1
Grapevine leafroll-associated virus 1 YP_004940642.1
Pineapple mealybug wilt-associated virus 2 YP_009664794.1
Grapevine leafroll-associated virus 13 BAU68561.1
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Clade / Taxa  
branch color: 

— Ampelovirus 

— Velarivirus 

— Crinivirus 

— Closterovirus 

 

Supplementary Figure 4-06. Maximum likelihood phylogenetic tree based on the alignment of conserved RNA-
dependent RNA polymerase amino acid sequence of virus species under family Closteroviridae (Martellivirales).  
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Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 



Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
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Plant associated alphaendornavirus 1 BER19SW1
Plant associated alphaendornavirus 1 JUR20SW2

Tomato associated alphaendornavirus 1 BOL20ST
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support:

60%

70%

80%

90%

100%
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— Betaendornavirus 

— Alphaendornavirus 

 

Supplementary Figure 4-07. Maximum likelihood phylogenetic tree based on the alignment of conserved RNA-
dependent RNA polymerase amino acid sequence of virus species under family Endornaviridae (Martellivirales).  

(amino acid 
substitution 
per site)

Bell pepper alphaendornavirus YP 009513187.1

Branch length scale:
0.25

Bell pepper alphaendornavirus AKP92841.1
Hot pepper alphaendornavirus YP 009165596.1
Capsicum frutescens endornavirus 1 QID77659.1
Phaseolus vulgaris alphaendornavirus 2 YP 009506353.1

Triticeae associated alphaendornavirus QPF20438.1
Winged bean alphaendornavirus 1 YP 009305414.1
Fagopyrum esculentum endornavirus 1 BBN67127.1
Cluster bean endornavirus 1 YP 009553622.1
Hordeum vulgare alphaendornavirus YP 009212849.1
Brown algae endornavirus 1 BBZ90073.1
Lagenaria siceraria endornavirus-Hubei YP 009351891.1
Lagenaria siceraria alphaendornavirus YP 009010973.1
Cucumis melo alphaendornavirus YP 009222598.1
Yerba mate alphaendornavirus YP 009046830.1
Persea americana alphaendornavirus 1 YP 005086952.1
Phaseolus vulgaris alphaendornavirus 1 YP 009513188.1
Oryza sativa alphaendornavirus YP 438200.1
Oryza rufipogon alphaendornavirus YP 438202.1
Phytophthora endornavirus 2 BCL84886.1
Phytophthora alphaendornavirus 1 YP 241110.1
Ceratobasidium endornavirus D YP 009310051.1
Rhizoctonia cerealis alphaendornavirus 1 YP 008719905.1
Helicobasidium mompa alphaendornavirus 1 YP 003280846.1
Rhizoctonia solani endornavirus 1 YP 009552276.1
Helianthus annuus alphaendornavirus YP 009553502.1
Ceratobasidium endornavirus A YP 009310113.1
Vicia faba alphaendornavirus YP 438201.1
Erysiphe cichoracearum alphaendornavirus YP 009225663.1
Grapevine endophyte alphaendornavirus YP 007003829.1
Arthrocladiella mougeotii alphaendornavirus AZO92732.1

Chalara endornavirus CeEV1 ADN43901.1
Diatom colony associated dsRNA virus 15 YP 009552081.1
Phaseolus vulgaris alphaendornavirus 3 YP 009551959.1
Sclerotinia sclerotiorum betaendornavirus 1 YP 009022070.1
Sclerotinia sclerotiorum betaendornavirus 1 YP 008169851.1
Botrytis cinerea betaendornavirus 1 YP 009315910.1
Gremmeniella abietina betaendornavirus 1 YP 529670.1
Tuber aestivum betaendornavirus YP 004123950.1
Alternaria brassicicola betaendornavirus 1 YP 009115493.1



Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 

(amino acid 
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Branch length scale:
0.5

Tobacco mosaic virus NP_597746.1
Tomato brown rugose fruit virus YP_009182168.1
Tomato mosaic virus NP_078446.1
Tomato mottle mosaic virus YP_008492928.1
Bell pepper mottle virus YP_001333649.1
Brugmansia mild mottle virus YP_001974323.2
Pepper mild mottle virus NP_619740.1
Tropical soda apple mosaic virus YP_009254747.1
Yellow tailflower mild mottle virus YP_008802584.1
Plantago tobamovirus 1 BOL19SW
Ribgrass mosaic virus YP_005476600.1
Turnip vein-clearing virus NP_046151.1
Wasabi mottle virus NP_543049.1
Youcai mosaic virus NP_740757.2
Odontoglossum ringspot virus NP_056808.1
Ullucus tobamovirus AZF99047.1
Tobacco mild green mosaic virus NP_062913.2
Hoya chlorotic spot virus YP_009362087.1
Frangipani mosaic virus YP_003915153.1
Plumeria mosaic virus YP_009130653.1
Kyuri green mottle mosaic virus NP_619684.1
Zucchini green mottle mosaic virus NP_624336.1
Cucumber fruit mottle mosaic virus NP_072162.1
Cucumber green mottle mosaic virus NP_044577.1
Cucumber mottle virus YP_908760.1
Hibiscus latent Fort Pierce virus YP_009094908.1
Hibiscus latent Singapore virus YP_719997.2
Passion fruit mosaic virus YP_004465358.1
Opuntia virus 2 YP_009553013.2
Rattail cactus necrosis-associated virus YP_004936166.1
Clitoria yellow mottle virus YP_004956727.1
Colombian potato soil-borne virus YP_009220366.1
Potato mop-top virus NP_620444.1
Beet soil-borne virus NP_612628.1
Chinese wheat mosaic virus NP_059513.1
Soil-borne cereal mosaic virus NP_059450.1
Oat golden stripe virus NP_059510.1
Indian peanut clump virus NP_835282.1
Peanut clump virus NP_620047.1
Drakaea virus A YP_009665974.1
Gentian ovary ringspot virus YP_009047252.1
Pea early-browning virus NP_049325.1
Tobacco rattle virus NP_620669.1
Plant associated tobamo-like virus 1 KOR20ST1
Plant associated tobamo-like virus 1 KOR20ST2
Plant associated tobamo-like virus 1 KOR20AT
Plant associated tobamo-like virus 1 KOP19SW
Beihai charybdis crab virus 1 YP_009333242.1
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70%
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Supplementary Figure 4-08-A. Maximum likelihood phylogenetic tree based on the alignment of conserved methyl 
transferase-helicase amino acid sequence of virus species under family Virgaviridae (Martellivirales).  
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Tobacco mosaic virus NP_597750.1
Tomato brown rugose fruit virus YP_009182171.1
Tomato mosaic virus NP_078449.1
Tomato mottle mosaic virus YP_008492931.1
Bell pepper mottle virus YP_001333653.1
Odontoglossum ringspot virus NP_056812.1
Pepper mild mottle virus NP_619743.1
Tropical soda apple mosaic virus YP_009254750.1
Brugmansia mild mottle virus YP_001974326.1
Yellow tailflower mild mottle virus YP_008802587.1
Tobacco mild green mosaic virus NP_062916.1
Wasabi mottle virus NP_543052.1
Youcai mosaic virus NP_740759.1
Turnip vein-clearing virus NP_046154.1

Ribgrass mosaic virus YP_005476603.1
Hoya chlorotic spot virus YP_009362090.1
Ullucus tobamovirus 1 AZF99049.1
Frangipani mosaic virus YP_003915156.1
Plumeria mosaic virus YP_009130656.1
Opuntia virus 2 YP_009553016.2
Cucumber fruit mottle mosaic virus NP_072164.1
Kyuri green mottle mosaic virus NP_619687.1
Zucchini green mottle mosaic virus NP_624339.1
Cucumber green mottle mosaic virus NP_044580.1
Cucumber mottle virus YP_908763.1
Clitoria yellow mottle virus YP_004956730.1
Hibiscus latent Fort Pierce virus YP_009094326.1
Hibiscus latent Singapore virus YP_720000.2
Passion fruit mosaic virus YP_004465361.1
Rattail cactus necrosis-associated virus YP_004936169.1
Colombian potato soil-borne virus YP_009220369.1
Potato mop-top virus NP_620437.1
Beet soil-borne virus NP_612624.1
Chinese wheat mosaic virus NP_059483.1
Soil-borne cereal mosaic virus NP_059147.1
Oat golden stripe virus NP_059486.1
Drakaea virus A YP_009665975.1
Gentian ovary ringspot virus YP_009047253.1
Indian peanut clump virus NP_835263.1
Peanut clump virus NP_620028.1
Pea early-browning virus NP_040351.1
Tobacco rattle virus ACX54062.1

Beihai chrybdis crab virus 1 YP_009333243.1(amino acid 
substitution 
per site)

Branch length scale:
0.5
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Supplementary Figure 4-08-A. Maximum likelihood phylogenetic tree based on the alignment of conserved 
coat protein amino acid sequence of virus species under family Virgaviridae (Martellivirales).  
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Plantago tobamovirus 1 BOL19SW

Plant associated tobamo-like virus 1 KOR20ST1
Plant associated tobamo-like virus 1 KOR20ST2

Plant associated tobamo-like virus 1 KOR20AT
Plant associated tobamo-like virus 1 KOP19SW

Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 



Supplementary Figure 4. Phylogenetic 
trees up to the virus family (or order) 
level showing relationships of identified 
known (in bold black font) and novel (in 
bold blue font)   virus species from this 
study, with the isolate names indicated. 
GenBank accession numbers for the 
viruses from this study can be found in 
Supplementary Table 5, while  GenBank 
accession number (protein) are indicated 
for known viruses in the tree. All details 
of phylogenetic analyses can be found 
above in Supplementary Table 10. 

Peru tomato mosaic virus NC_004573.1
Potato virus V NC_004010.1
Pepper mottle virus NC 001517.1
Pepper severe mosaic virus NC 008393.1
Potato virus Y NC_001616.1
Bidens mottle virus NC_014325.1
Tomato necrotic stunt virus NC_017824.1
Vanilla distortion mosaic virus NC 025250.1
Euphorbia ringspot virus NC_031339.1
Tobacco etch virus NC_001555.1
Japanese yam mosaic virus NC_000947.1
Turnip mosaic virus NC_002509.2
Yam mosaic virus NC_004752.1
Carrot thin leaf virus KOR20SW
Carrot thin leaf virus POR19SW
Carrot thin leaf virus KOR19SW
Carrot thin leaf virus NC_025254.1
Lettuce mosaic virus KOP20SW2
Lettuce mosaic virus SKO20SW
Lettuce mosaic virus NC_003605.1
Pecan mosaic-associated virus NC_030293.1
Calystegia hederacea potyvirus MN735447.1
Lotus latent virus MH705333.1
Rumex potyvirus 1 PLE20SW
Konjac mosaic virus NC_007913.1
Lupinus mosaic virus NC_014898.1
Hyacinth mosaic virus NC_037051.1
Henbane mosaic virus AZL49324.1
Henbane mosaic virus SKO20ST2
Henbane mosaic virus AZL49325.1
Habenaria mosaic virus NC_021786.1
Tobacco vein banding mosaic virus NC_009994.1
Wild tomato mosaic virus NC_009744.1
Yam mild mosaic virus NC_019412.1
Lettuce Italian necrotic virus NC_027706.1
Mediterranean ruda virus NC_043536.1
Callistephus mottle virus NC_030794.1
Papaya ringspot virus NC_001785.1
Watermelon mosaic virus STR20SW
Watermelon mosaic virus NC_006262.1
Soybean mosaic virus NC_002634.1
Impatiens flower break virus NC_030236.1
Cowpea aphid-borne mosaic virus NC_004013.1
Banana bract mosaic virus NC_009745.1
Cucurbit vein banding virus NC_035134.1
Plantago potyvirus 1 BUK19SW
Pea seed-borne mosaic virus NC_001671.1
Ornithogalum mosaic virus NC_019409.1
Donkey orchid virus A NC_021197.1
Iris severe mosaic virus NC_029076.1
Agropyron mosaic virus NC_005903.1
Hordeum mosaic virus NC_005904.1
Ryegrass mosaic virus NC_001814.1
Reed chlorotic stripe virus NC_035461.1 (unclassified)
Blackberry virus Y NC_008558.1 (Brambyvirus)
Oat necrotic mottle virus NC_005136.1
Wheat streak mosaic virus NC_001886.1
Yellow oat grass mosaic virus NC_024471.1
Tall oatgrass mosaic virus NC_022745.1
Brome streak mosaic virus NC_003501.1
Wheat eqlid mosaic virus NC_009805.1
Longan witches broom-associated virus NC_034835.1 (unclassified)
Rose yellow mosaic virus NC 019031.1 (Roymovirus)
Coccinia mottle virus NC_030840.1
Cucumber vein yellowing virus NC_006941.1
Squash vein yellowing virus NC_010521.1
Cassava brown streak virus NC_012698.2
Ugandan cassava brown streak virus NC_014791.1
Sweet potato mild mottle virus NC_003797.1
Tomato mild mottle virus NC_038920.1
Sugarcane streak mosaic virus NC_014037.1
Triticum mosaic virus NC_012799.1
Caladenia virus A NC_018572.1
Broad-leafed dock virus A TUR20SW
Broad-leafed dock virus A NC_038560.1
Broad-leafed dock virus A, divergent strain TUR20SW
Wuhan poty-like virus 1 KX884573.1
Crow-dipper mosaic virus MN218779.1
Artichoke latent virus NC_026759.1
Narcissus latent virus KX979913.1
Mentha macluravirus 1 KOR20SW
Yam chlorotic mosaic virus NC_038561.1
Yam chlorotic necrotic mosaic virus NC_038561.1
Chinese yam necrotic mosaic virus NC_018455.1
Cardamom mosaic virus NC_039088.1
Wheat spindle streak mosaic virus NC_040508.1
Wheat yellow mosaic virus NC 002350.1
Barley yellow mosaic virus NC_002990.1
Oat mosaic virus NC_004016.1
Barley mild mosaic virus NC_003483.1
Rice necrosis mosaic virus NC_028144.1
Bellflower veinal mottle virus NC_039002.1 (Bevemovirus)
Areca palm necrotic spindle-spot virus NC_040836.1 (Arepavirus)
Celery latent virus YP_010087166.1 (Celavirus)
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Supplementary Figure 4-09. 
Maximum likelihood phylogenetic 
tree based aon the alignment of 
conserved RNA-dependent RNA 
polymerase amino acid sequence 
of virus species under family 
Potyviridae (Patatavirales).  
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Supplementary Figure 4. Phylogenetic 
trees up to the virus family (or order) 
level showing relationships of identified 
known (in bold black font) and novel (in 
bold blue font)   virus species from this 
study, with the isolate names indicated. 
GenBank accession numbers for the 
viruses from this study can be found in 
Supplementary Table 5, while  GenBank 
accession number (protein) are indicated 
for known viruses in the tree. All details 
of phylogenetic analyses can be found 
above in Supplementary Table 10. 

Supplementary Figure 4-10. 
Maximum likelihood phylogenetic 
tree based aon the alignment of 
conserved RNA-dependent RNA 
polymerase amino acid sequence 
of virus species under family 
Tombusviridae (Tolivirales).  

Subtree, 
with 
collapsed 
clades, 
shown in 
Fig. 9h

Cichorium alphacarmovirus 1 BOL20SW
Cichorium alphacarmovirus 1 JUR20SW2
Cichorium alphacarmovirus 1 BOL19SW
Honeysuckle ringspot virus YP_004191789.1
Pelargonium flower break virus NP_945123.1
Carnation mottle virus YP_009032645.1
Angelonia flower break virus YP_459960.2
Saguaro cactus virus NP_044382.1
Calibrachoa mottle virus YP_008378651.1
Gompholobium virus A YP_009270620.1
Trailing lespedeza virus 1 YP_004300263.3
Pelargonium chlorotic ring pattern virus YP_052925.1
Rosa rugosa leaf distortion virus YP_007501034.1
Pelargonium ringspot virus YP_009116639.1
Pelargonium line pattern virus YP_238475.1
Clematis chlorotic mottle virus YP_009345600.1
Calystegia pelarspovirus 1 KOP20SW2
Calystegia pelarspovirus 1 KOR20SW
Cardamine chlorotic fleck virus NP_041884.1
Turnip crinkle virus NP_620720.3
Hibiscus chlorotic ringspot virus NP_619671.1
Japanese iris necrotic ring virus NP_038454.1
Cowpea mottle virus NP_619521.1
Soybean yellow mottle mosaic virus YP_002333476.1
Melon necrotic spot virus NP_041226.1
Pea stem necrosis virus NP_862835.2
Bermuda grass latent virus YP_009333133.1
Cocksfoot mild mosaic virus YP_002117834.1
Panicum mosaic virus NP_068342.1
Thin paspalum asymptomatic virus YP_008219057.1
Maize chlorotic mottle virus NP_619718.1 (Machlomovirus)
Olive latent virus 1 KOP19ST
Olive latent virus 1 KOP20ST
Olive latent virus 1 NP_043907.1
Olive latent virus 1 PAR19AT
Olive mild mosaic virus YP_224015.1
Tobacco necrosis virus A PAR19AT
Tobacco necrosis virus A NP_056825.2
Corn salad necrosis virus AVY51824.1
Beta vulgaris Alphanecrovirus-1 QMS47724.1
Potato necrosis virus YP_009246408.1
Furcraea necrotic streak virus YP_007517174.1 (Macanavirus)
Galinsoga mosaic virus NP_044732.1 (Gallantivirus)
Tomato bushy stunt virus BUK19ST
Tomato bushy stunt virus STR20ST1
Tomato bushy stunt virus NP_062897.1
Pelargonium leaf curl virus YP_009259667.1
Cymbidium ringspot virus NP_613260.1
Cucumber necrosis virus NP_040953.2
Eggplant mottled crinkle virus YP_008999611.1
Cucumber Bulgarian latent virus NP_835253.1
Maize necrotic streak virus YP_459920.2 (Zeavirus)
Cucumber leaf spot virus YP_009032639.1
Yam spherical virus YP_008828157.1
Pothos latent virus YP_009032634.1
Convolvulus aureusvirus 1 BOL20SW
Johnsongrass chlorotic stripe mosaic virus NP_945128.1
Maize white line mosaic virus YP_001285474.1
Rice virus A YP_009407913.1
Beet black scorch virus NP_758810.3
Tobacco necrosis virus D NP_608311.1
Leek white stripe virus NP_044740.1
Apple-associated luteovirus YP_009551922.1
Cherry associated luteovirus YP_009316228.1
Apple luteovirus 1 YP_009552848.1
Soybean dwarf virus MIR20SW
Soybean dwarf virus NP_150431.3
Bean leafroll virus NP_563609.1
Nectarine stem pitting associated virus YP_009143309.1
Barley yellow dwarf virus NP_037635.1
Rose spring dwarf-associated virus YP_001949736.1
Red clover necrotic mosaic virus NP_620523.2
Sweet clover necrotic mosaic virus NP_620674.3
Carnation ringspot virus NP_619711.1
Oat chlorotic stunt virus NP_619751.1
Pastinaca umbravirus 1 KOR20SW
Pastinaca umbravirus 1 POR19SW
Carrot mottle virus YP_002302259.2
Carrot mottle mimic virus NP_054007.4
Picris umbravirus 1 BOL20SW
Picris umbravirus 1 POR19SW
Ixeridium yellow mottle virus 2 YP_009352229.1
Groundnut rosette virus YP_009162058.1
Tobacco bushy top virus NP_733848.2
Pea enation mosaic virus 2 NP_620846.3
Turnip yellows virus associated RNA QOY47099.1
Turnip yellows virus associated RNA2 QKG33149.1
Cucurbit aphid borne yellows virus associated RNA YP_009121770.1
Beet western yellows virus associated RNA QOY47086.1
Pepper vein yellows virus-associated RNA QRI93683.1
Tobacco bushy top disease-associated RNA ABV01917.1
Pepper vein yellows virus-associated RNA QOJ53929.1
Carrot red leaf luteovirus associated RNA AAB82543.1
Carrot red leaf virus associated RNA BBH43068.1
Plant tombusvirus-like associated RNA 1 KOR20SW
Plant tombusvirus-like associated RNA 1 POR19SW
Arracacha latent virus E associated RNA AUD57825.1
Plant tombusvirus-like associated RNA 3 KOR20SW
Plant tombusvirus-like associated RNA 2 KOR20SW
Plant tombusvirus-like associated RNA 2 POR19SW
Citrus yellow vein-associated virus AGG23390.1
Opuntia umbra-like virus AXG65483.1
Ethiopia maize-associated virus AWS06679.1
Sugarcane umbra-like virus QMQ39166.1
Babaco virus Q QMU24009.1
Papaya meleira virus 2 AMU19322.1
Strawberry associated virus A QGX02202.1
Providence virus AMQ67162.1 (Carmotetraviridae-outgroup)
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Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 

Amaranthus cryptic virus 1 QED42858.1
Dactylorhiza cryptic virus 2 QED42872.1
Panax cryptic virus 2 QED42883.1
Persimmon cryptic virus YP_006390091.1
Plant associated deltapartitivirus 6 JUR20SW1
Pepper cryptic virus 2 YP_009351838.1
Beet cryptic virus 2 YP_009508068.1
Plant associated deltapartitivirus 1 BER19SW1
Carnation cryptic virus 3 YP_009362091.1
Hubei partiti-like virus 58 APG78223.1
Camellia cryptic virus 2 QRG29190.1
plant associated deltapartitivirus 3 SKO20SW
Cucumis melo cryptic virus QBC66121.1
Melon partitivirus YP_009551627.1
Beet cryptic virus 3 YP_009665971.1
Plant associated deltapartitivirus 5 BOL19SW
Plant associated deltapartitivirus 5 BOL20SW
Plant associated deltapartitivirus 4 SKO20SW
Ambrosia cryptic virus 2 QRG29187.1
Dactylorhiza cryptic virus 1 QED42871.1
Plant associated deltapartitivirus 2 KOP19SW
Plant associated deltapartitivirus 2 KOP20SW
Amaranthus cryptic virus 2 QED42860.1
Pepper cryptic virus 1 YP_009466859.1
Pittosporum cryptic virus-1 CEJ95596.2
Sinapis alba cryptic virus 1 YP_009255398.1
Raphanus sativus cryptic virus 3 YP_002364401.1
Vitis cryptic virus BCS51495.1
Citrullus lanatus partitivirus QLC27868.1
Medicago sativa deltapartitivirus 1 ATJ00052.1
Camellia oleifera cryptic virus 1 QBQ83753.1
Pistacia cryptic virus QPL17792.1
Raphanus sativus cryptic virus 2 YP_001686783.1
Fragaria chiloensis cryptic virus YP_001274391.1
Rose cryptic virus 1 YP_001686786.1
Fig cryptic virus YP_004429258.1
Spinach deltapartitivirus 1 ARO72610.1
Magnaporthe grisea partitivirus 1 AZT88596.1
Ustilaginoidea virens partitivirus AGO04402.1
Erysiphe necator associated partitivirus 2 KOP19SW
Colletotrichum truncatum partitivirus 1 ALF46547.1
Verticillium dahliae partitivirus 1 YP_009164038.1
Plasmopara viticola lesion associated Partitivirus 1 QHD64804.1
Nigrospora oryzae partitivirus 1 AXF84302.1
Beauveria bassiana partitivirus 2 CUS18593.1
Aspergillus fumigatus partitivirus 1 CAY25801.2
Beauveria bassiana partitivirus 1 CUS18591.1
Penicillium stoloniferum virus S YP_052856.2
Aspergillus ochraceous virus YP_009665972.1
Fusarium solani virus 1 NP_624350.1
Aspergillus flavus partitivirus 1 QDE53634.1
Botryosphaeria dothidea virus 1 AIE47694.1
Colletotrichum acutatum RNA virus 1 AGL42312.1
Fusarium cerealis partitivirus 1 QOL02536.1
Ustilaginoidea virens partitivirus 2 YP_008327312.1
Penicillium stoloniferum virus F YP_271922.1
Pythium nunn virus 1 YP_009551507.1

bootstrap
support:

60%

70%

80%

90%

100%

 Supplementary Figure 4-11. Maximum likelihood phylogenetic tree based on the alignment of conserved RNA-
dependent RNA polymerase amino acid sequence of virus species under family Partitiviridae (Durnavirales).   
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Supplementary Figure 4-12. 
Maximum likelihood phylogenetic tree
based on the alignment of conserved 
replicase (C1 gene in DNA-A) amino 
acid sequence of virus species under 
family Geminiviridae (Geplafuvirales).  

(amino acid 
substitution 
per site)

Eupatorium yellow vein virus YP_009664846.1
Honeysuckle yellow vein virus NP_991336.1
Chilli leaf curl virus NP_803557.1
Tomato leaf curl Karnataka virus NP_632012.1
Tomato leaf curl virus NP_632006.1
Tomato yellow leaf curl virus NP_658995.1
Rose leaf curl virus YP_009051691.1
Tomato leaf curl Cebu virus YP_001718622.1
Juncus maritimus associated virus YP_009465987.1
Tomato leaf curl Cotabato virus YP_001718634.2
Tomato yellow leaf curl Indonesia virus YP_699993.1
Cotton leaf curl virus YP_009316020.1
Malachra yellow mosaic virus YP_009508460.1
Pea leaf distortion virus YP_009344823.1
Hollyhock leaf curl virus YP_009508132.1
Okra leaf curl virus YP_003084137.1
Sri Lankan cassava mosaic virus NP_620867.1
Tobacco leaf curl Comoros virus YP_009508152.1
Watermelon chlorotic stunt virus NP_620297.1
Ageratum leaf curl Cameroon virus YP_003987454.1
Tomato leaf curl Kumasi virus YP_002117527.1
Opuntia virus 1 YP_010087795.1 (Opunvirus)
Tomato dwarf leaf virus YP_004958249.1
Tomato yellow spot virus YP_459916.1
Tomato leaf distortion virus YP_009506556.1
Tomato mottle wrinkle virus AIT42273.1
Bean golden mosaic virus AIN36173.1
Tomato mild mosaic virus YP_001960948.1
Tomato rugose mosaic virus NP_066371.1
Tomato pseudo-curly top virus NP 620735.1 (Topocuvirus)
Ageratum enation virus NP_598190.1
Sweet potato mosaic virus YP_009338003.1
Squash leaf curl Philippines virus YP_006443.1
Mimosa yellow leaf curl virus YP_001285734.1
West African Asystasia virus 2 YP_009506567.1
Sida yellow mottle virus YP_004901696.1
Tobacco mottle leaf curl virus YP_009508172.1
Datura leaf distortion virus YP_006860604.1
Macroptilium yellow spot virus YP_005352898.1
Jatropha mosaic virus AHW57438.1
Bean chlorosis virus YP_007024783.1
Tomato yellow leaf distortion virus YP_002268205.1
Macroptilium yellow mosaic virus YP_001876452.1
Tomato chlorotic mottle Guyane virus YP_009508315.1
Spilanthes yellow vein virus YP_001285764.1
Cleome leaf crumple virus YP_004958242.1
Tomato yellow mottle virus YP_007250561.1
Soybean mild mottle virus YP_003622552.1
Asystasia mosaic Madagascar virus YP_009121940.1
Tomato leaf curl Anjouan virus YP_009508178.1
Apple geminivirus QIV15576.1 (Maldovirus)
Pepper yellow dwarf virus - Mexico YP_009362978.1
Spinach yellow vein virus YP_008888542.1
Tomato leaf curl Seychelles virus YP_001040016.1
Sesame curly top virus QLJ85078.1 (Turncurtovirus)
Turnip leaf roll virus YP_009226627.1 (Turncurtovirus)
Grapevine geminivirus A YP_009305428.1 (Maldovirus)
Soybean chlorotic blotch virus YP_003622559.1
Kudzu mosaic virus YP_001333680.1
Calystegia geminivirus 1 KOP20SW2
Corchorus golden mosaic virus YP_01333687.1
Bean leaf crumple virus YP_009666509.1
Rhynchosia golden mosaic Yucatan virus YP_002753151.1
Tomato common mosaic virus YP_001960955.1
Melon chlorotic leaf curl virus NP_835275.1
Horseradish curly top virus NP_066185.1
Spinach severe curly top virus YP_003966137
Eragrostis streak virus YP_001686794.1
Sugarcane chlorotic streak virus YP_009325927.1
Sugarcane streak Reunion virus NP_840053.1
Saccharum streak virus YP_003288768.1
Panicum streak virus NP_042590.1
Maize streak virus YP_009154763.1
Maize streak dwarfing virus YP_010087228.1
Maize streak Reunion virus YP_006331074.1
Wheat dwarf India virus YP_006273071.1
Sugarcane striate virus YP_009389277.1
Dragonfly-associated mastrevirus YP_007004039.1
Sugarcane white streak virus YP_009026389.1
Switchgrass mosaic-associated virus YP_009111310.1
Maize striate mosaic virus YP_009551897.1
Sporobolus striate mosaic virus 1 YP_006666528.1
Rice latent virus 1 YP_009553476.1
Bromus catharticus striate mosaic virus YP_004089628.1
Paspalum dilatatum striate mosaic virus YP_006666524.1
Paspalum striate mosaic virus YP_006659975.1
Digitaria ciliaris striate mosaic virus YP_006666536.1
Digitaria didactyla striate mosaic virus YP_003915160.1
Eragrostis minor streak virus YP_004465365.1
Oat dwarf virus YP_001941163.1
Chickpea yellow dwarf virus YP_009104363.1
Tobacco yellow dwarf virus NP_620727.1
Bean yellow dwarf virus NP_612221.2
Sweet potato symptomless virus 1 YP_009362982.1
Euphorbia caput-medusae latent virus YP_009255247.1
French bean severe leaf curl virus YP_006590005.1
Alfalfa leaf curl virus YP_009162635.2
Tomato apical leaf curl virus YP_009448200.1 (Topelivirus)
Plantago lanceolata latent virus YP_009506572.1 (Capulavirus)
Grapevine red blotch virus YP_008400117.1
Prunus latent virus YP_009666822.1
Wild Vitis latent virus YP_009408627.1
Beet curly top Iran virus YP_001715621.1
Spinach curly top Arizona virus YP_004207925.1
Exomis microphylla latent virus YP_009465982.1
Paper mulberry leaf curling associated virus 1 QJX74409.1 (Mucrilevirus)
Camellia chlorotic dwarf-associated virus YP_009553592.1
Passion fruit chlorotic mottle virus YP_009553196.1
Mulberry mosaic dwarf associated virus AKM94185.1 (unclassfied)
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 Supplementary Figure 4-13. Maximum likelihood phylogenetic tree based on the alignment of conserved RNA-
dependent RNA polymerase amino acid sequence of virus species under familyTotiviridae (Ghabrivirales).  

Beauveria bassiana victorivirus 1 YP 009508251.1
Ustilaginoidea virens RNA virus L YP 009094185.1
Aspergillus foetidus slow virus 1 YP 009508249.1
Sclerotinia nivalis victorivirus 1 YP 009259368.1
Beauveria bassiana victorivirus NZL/1980 YP 009032633.1
Sphaeropsis sapinea RNA virus 1 NP 047558.1
Botryotinia fuckeliana totivirus 1 YP 001109580.1
Tolypocladium cylindrosporum virus 1 YP 004089630.1
Fusarium asiaticum victorivirus 1 YP 009552778.1
Helminthosporium victoriae virus 190S NP 619670.2
Botryosphaeria dothidea victorivirus 1 YP 009072433.1
Helicobasidium mompa totivirus 1-17 NP 898833.1
Eimeria brunetti RNA virus 1 NP 108651.1
Ustilaginoidea virens RNA virus 5 YP 009182167.1
Penicillium aurantiogriseum totivirus 1 YP 009212848.1
Penicillium digitatum virus 1 YP 009249475.1
Magnaporthe oryzae virus 3 YP 009143307.1
Magnaporthe oryzae virus 2 YP 001649206.1
Sphaeropsis sapinea RNA virus 2 NP 047560.1
Alternaria arborescens victorivirus 1 YP 009553478.1
Coniothyrium minitans RNA virus YP 392467.1
Nigrospora oryzae victorivirus 1 YP 009254736.1
Phomopsis vexans RNA virus YP 009115492.1
Ustilaginoidea virens RNA virus 3 YP 009004156.1
Fusarium poae victorivirus 1 YP 009272905.1
Diatom colony associated dsRNA virus 10 YP_009552793.1
Diatom colony associated dsRNA virus 11 YP_009552795.1
Diatom colony associated dsRNA virus 7 YP_009553338.1
Ustilaginoidea virens RNA virus 1 YP_007761589.1
Leishmania aethiopica RNA virus YP_009030005.1
Leishmania RNA virus 2 NP_043465.1
Leishmania RNA virus 1 NP_041191.1
Diatom colony associated dsRNA virus 4 genome type A YP_009551557.1
Diatom colony associated dsRNA virus 4 genome type B YP_009551609.1
Diatom colony associated dsRNA virus 6 YP_009552791.1
Diatom colony associated dsRNA virus 9 genome type A YP_009551611.1
Diatom colony associated dsRNA virus 3 YP_009553336.1
Diatom colony associated dsRNA virus 13 YP_009551561.1
Diatom colony associated dsRNA virus 8 YP_009551559.1
Diatom colony associated dsRNA virus 12 YP_009553340.1
Panax notoginseng virus A YP_009225665.1
Panax notoginseng virus B YP_009551937.1
Taro-associated totivirus L QFS21891.1
Pterostylis sanguinea totivirus A AOX47551.1
Black raspberry virus F YP_001497151.1
Hubei toti-like virus 2 YP_009336496.1
Koper totivirus 1 KOP20SW2
Koper totivirus 2 KOP20SW2
Maize-associated totivirus 3 YP_009448194.1
Maize-associated totivirus Anhui QBM00758.1
Erysiphales associated totivirus 23 QIP68086.1
Red clover powdery mildew-associated totivirus 1 YP_009182174.1
Cronartium ribicola totivirus 5 QGX74236.1
Saccharomyces cerevisiae virus L-A NP_620495.1
Tuber aestivum virus 1 YP_009507833.1
Xanthophyllomyces dendrorhous virus L1A YP_007697651.1
Xanthophyllomyces dendrorhous virus L2 AFH09416.2
Xanthophyllomyces dendrorhous virus L1B YP_009507835.1
Red clover powdery mildew-associated totivirus 3 YP_009182181.1
Wuhan insect virus 26 YP_009342428.1
Wuhan insect virus 27 YP_009342434.1
Red clover powdery mildew-associated totivirus 6 YP_009182190.1
Red clover powdery mildew-associated totivirus 5 YP_009182188.1
Red clover powdery mildew-associated totivirus 7 YP_009182195.1
Saccharomyces cerevisiae virus LBCLa NP_042581.1
Scheffersomyces segobiensis virus L YP_009507831.1
Red clover powdery mildew-associated totivirus 2 YP_009182176.1
Diatom colony associated dsRNA virus 17 YP_009551502.1
Phytophthora condilina RNA virus 2 QTT60991.1
Erysiphales associated totivirus 24 BOL20ST
Erysiphales associated totivirus 24 QIP68042.1
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Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 

Blackberry virus F YP_009229919.1
Cacao yellow vein banding virus YP_009345075.1
Pelargonium vein banding virus YP_003208050.1
Jujube mosaic-associated virus YP_009408594.1
Yacon necrotic mottle virus YP_009121747.1
Cacao Bacilliform SriLanka Virus YP_009553548.1
Birch leaf roll-associated virus YP_009552737.1
Pagoda yellow mosaic associated virus YP_009041481.1
Rubus yellow net virus YP_009116631.1
Hibiscus bacilliform virus GD1 YP_009002585.1
Mulberry badnavirus 1 YP_009113237.2
Citrus yellow mosaic virus NP_569153.1
Cacao swollen shoot Ghana N virus YP_009552693.1
Taro bacilliform virus NP_758808.1
Banana streak VN virus YP_233110.1
Banana streak IM virus YP_004442839.1
Kalanchoe top-spotting virus NP_777317.1
Banana streak OL virus NP_569150.1
Canna yellow mottle associated virus YP_009259698.1
Commelina yellow mottle virus NP_039820.1
Dioscorea bacilliform RT virus 2 YP_009508411.1
Piper yellow mottle virus YP_008567619.1
Ivy ringspot-associated virus YP_010088024.1
Sweet potato pakakuy virus YP_004581513.1
Sweet potato badnavirus B YP_002916057.1
Dioscorea nummularia-associated virus YP_009553219.1
Rice tungro bacilliform virus NP_056762.1
Citrus endogenous pararetrovirus YP_008992013.1
Cicer arietinum XP_012568598.1
Pinus nigra virus 1 YP_009553669.1
Mirabilis mosaic virus NP_659397.1
Dahlia mosaic virus YP_006732334.1
Figwort mosaic virus NP_619548.1
Lamium leaf distortion virus YP_001931961.1
Angelica bushy stunt virus YP_009666503.1
Soybean Putnam virus YP_006607892.1
Atractylodes mild mottle virus YP_009165750.1
Eupatorium vein clearing virus YP_001931967.1
Carnation etched ring virus NP_612577.1
Cauliflower mosaic virus NP_056728.1
Horseradish latent virus YP_006907834.1
Plant associated caulimovirus 1 KOP20SW2
Rudbeckia flower distortion virus YP_002519387.1
Strawberry vein banding virus NP_043933.1
Plant associated soymovirus 1 KOP20SW2
Water chestnut soymovirus 1 YP_009254008.1
Peanut chlorotic streak virus NP_042513.1
Soybean chlorotic mottle virus NP_068729.1
Cestrum yellow leaf curling virus NP_861410.1
Blueberry red ringspot virus NP_395469.1
Blueberry fruit drop associated virus YP_009182100.1
Rose yellow vein virus YP_007761644.1
Cassava vein mosaic virus NP_056848.1
Epiphyllum virus 4 YP_010087807.1
Sweet potato collusive virus YP_004347415.1
Sweet potato vein clearing virus YP_004300274.1
Tobacco vein clearing virus NP_569141.1
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Supplementary Figure 4-14. Maximum likelihood phylogenetic tree based on the alignment of conserved 
reverse transcriptase (RT) amino acid sequence of virus species under family Caulimoviridae (Ortelivirales).
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Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 

tomato matilda virus KOR19ST
tomato matilda virus KOR19AT
tomato matilda virus PAR19AT
tomato matilda virus POR19ST
tomato matilda virus STR20ST2
tomato matilda virus QDW8087 (Italy-2018)
tomato matilda virus AEM65163 (Australia-2009)
Eriophyid mite-associated virus QVE55514
Redbank virus QIJ25858
Hubei arthropod virus 1 QQP18734
Fitzroy Crossing iflavirus 1 QLJ83497
Bundaberg bee virus 4 AWK77860
Lygus lineolaris virus 1 YP_009505598
Darwin bee virus 2 AWK77843
Darwin bee virus 4 AWK77851
soybean thrips ifla-like virus 10 QQX28927
Sacbrood virus AJA38040
Iflavirus sp QJD20747
Bundaberg bee virus 5 AWK77861
soybean thrips iflavirus 8 QQP18762
Atrato Picorna-like virus QHA33691
Totiviridae sp QKN88747
Hubei mosquito virus 1 YP_009337088
Slow bee paralysis virus YP_003622540
Deformed wing virus NP_853560
Brevicoryne brassicae virus YP_001285409
maize chlorotic dwarf virus NP_619716 (Secoviridae-outgroup)
rice tungro spherical virus NP_042507 (Secoviridae-outgroup)
white dead nettle mosaic virus BCR37043 (Secoviridae-outgroup)
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Supplementary Figure 4-15. Maximum likelihood phylogenetic tree based on the alignment of conserved 
RNA-dependent RNA polymerase amino acid sequence of virus species under Iflaviridae (Picornavirales), 
highlighting isolates of Tomato matilda virus from this study.   
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Supplementary Figure 4-16. Maximum likelihood phylogenetic tree based on the alignment of conserved RNA-
dependent RNA polymerase amino acid sequence of virus and virus-like species classifiable under family 
Dicistroviridae and Iflaviridae (Picornavirales).  

Clade / Taxa  
branch color: 

— Iflaviridae 

— Iflaviridae-like viruses 

— Dicistroviridae 

— Dicistroviridae -like viruses 

Aphis glycines virus 1 POR19ST
Aphis glycines virus 1 QBS55237.1
Tetranychus truncatus clone 150 polyprotein-4 mRNA AYV89132.1
Aphis glycines virus 1 PLE20SW
Aphis glycines virus 1 AHC72013.1
Maize-associated picornavirus AUH27292.1
Tetranychus urticae associated picorna-like virus 1 QIN54759.1
Teucrium fruticans picorna-like virus QKK82985.1
Cherry virus Trakiya YP_009551963.1
Leveillula taurica associated picorna-like virus 1 QLL27727.1
Robinvale bee virus 6 AWK77870.1
Dicistroviridae sp QJI52001.1
Dicistroviridae sp QJI52054.1
Dicistroviridae sp QJI52174.1
Israeli acute paralysis virus ABY57949.1
Kashmir bee virus NP_851403.1
Formica exsecta virus 1 YP_008888535.1
Acute bee paralysis virus QGL51678.1
Linepithema humile virus 1 AWK91473.1
Novo Mesto dicistrovirus 1 JUR20SW1
Wuhan insect virus 11 YP_009342327.1
Hubei orthoptera virus 1 YP_009336557.1
Solenopsis invicta virus 12 QBL75901.1
Beihai picorna-like virus 74 YP_009333558.1
Dicistroviridae sp QJI52026.1
Dicistroviridae sp QQV35792.1
Novo Mesto dicistrovirus 2 JUR20SW2
Shahe picorna-like virus 11 YP_009336882.1
Picornavirales sp QDH87967.1
Kummerowia striata dicistrovirus QKK13171.1
Riboviria sp QRQ90180.1
Hubei picorna-like virus 36 JUR20AT
Hubei picorna-like virus 36 TUR20ST1
Hubei picorna-like virus 36 YP_009336566.1
Picornavirales sp QKN88963.1
Soybean thrips iflavirus 5 QQP18738.1
Vespa velutina associated ifla-like virus QGL51726.1
Culex picorna-like virus 1 AWC26954.1
Rice Picorna-like virus 3 QKN84404.1
Totiviridae sp QKE60685.1
Totiviridae sp QKN88747.1
Hubei picorna-like virus 40 YP_009336539.1
Novo Mesto iflavirus 1 TUR20SW
Totiviridae sp QJI53447.1
Halyomorpha-halys-virus YP_008719809.1
Hubei picorna-like virus 41 YP_009337750.1
Sanxia water strider virus 8 YP_009337665.1
Darwin bee virus 2 AWK77843.1
Soybean thrips ifla-like virus 10 QQX28927.1
Darwin bee virus 4 AWK77851.1
Iflavirus sp QJD20747.1
Sacbrood virus AJA38041.1
Bundaberg bee virus 5 AWK77861.1
La Jolla virus YP_009140562.1
La Jolla virus KOP20SW1
Lygus lineolaris virus 1 YP_009505598.1
Redbank virus QIJ25857.1
Fitzroy Crossing iflavirus 1 QLJ83497.1
Tomato matilda virus AEM65163
Tomato matilda virus QDW80878.1
Eriophyid mite-associated virus QVE55514.1
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Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 



Red clover mottle virus NP_620468.1
Broad bean true mosaic virus YP_008400121.1
Cowpea mosaic virus NP_613283.1
Bean rugose mosaic virus YP_009175074.1
Bean pod mottle virus NP_612349.1
Cowpea severe mosaic virus NP_619518.1
Squash mosaic virus NP_620657.1
Turnip ringspot virus YP_003193665.1
Radish mosaic virus YP_001911126.1
Andean potato mottle virus QEG53549.1
Broad bean wilt virus 1 STR20SW
Broad bean wilt virus 1 NGO19SW
Broad bean wilt virus 1 BUK19SW
Broad bean wilt virus 1 NP_945134.1
Broad bean wilt virus 2 NP_149012.1
Gentian mosaic virus YP_002158824.1
Grapevine fabavirus YP_009508869.1
Melon mild mottle virus YP_009507921.1
Petunia chlorotic mottle virus YP_009342468.1
Grapevine deformation virus YP_006347591.1
Blackcurrant reversion virus NP_612604.1
Artichoke yellow ringspot virus YP_009508092.1
Soybean latent spherical virus YP_009330271.1
Potato virus U YP_009551543.1
Blueberry latent spherical virus YP_009507920.1
Peach rosette mosaic virus YP_009351878.1
Tomato ringspot virus NP_620765.1
Artichoke Italian latent virus YP_009667034.1
Beet ringspot virus NP_620112.1
Tomato black ring virus NP_958814.1
Grapevine chrome mosaic virus NP_619705.1
Black raspberry necrosis virus YP_654555.1
Strawberry mottle virus NP_599086.1
Dioscorea mosaic associated virus YP_009316187.1
Chocolate lily virus A YP_004936170.1
Satsuma dwarf virus NP_620566.1
Cherry rasp leaf virus YP_081444.1
Currant latent virus YP_009220374.1
Arracacha virus B YP_007697622.1
Strawberry latent ringspot virus YP_227367.1
Plant associated sequivirus 2 PLE20SW, isolate A
Plant associated sequivirus 2 PLE20SW, isolate B
Dandelion yellow mosaic virus QSM07377.1
Plant associated sequivirus 3 PLE20SW
Lettuce mottle virus QSM07373.1
Plant associated sequivirus 1 KOR20SW
Parsnip yellow fleck virus NP_619734.1
Carrot necrotic dieback virus YP_009505619.1
Plant associated waikavirus 1 BER19SW2
Plant associated waikavirus 2 KOR20SW
Maize chlorotic dwarf virus NP_619716.1
Brassica napus RNA virus 1 YP 009552078.1
Bellflower vein chlorosis virus YP_009165498.1
Rice tungro spherical virus NP_042507.1
Tomato marchitez virus YP_001976147.1
Tomato necrotic dwarf virus YP_009165993.1
Tomato chocolate spot virus YP_003097229.1
Tomato torrado virus YP_001039627.1
Lettuce necrotic leaf curl virus YP_009389536.1
Motherwort yellow mottle virus YP_009389541.1
Carrot torradovirus 1 YP_009104369.1
Squash chlorotic leaf spot virus YP_009389546.1
Aphis glycines virus 1 KF360262.1 (Dicistroviridae-outgroup)

Branch length scale:
0.25

Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 
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Supplementary Figure 4-17. Maximum likelihood phylogenetic tree based on the alignment of conserved RNA-
dependent RNA polymerase amino acid sequence of virus species under family Secoviridae (Picornavirales).  

Clade / Taxa  
branch color: 

(amino acid 
substitution 
per site)



Barley virus G POR19SW
Barley virus G YP_009246451.1
Maize yellow mosaic virus AUW53416.1
Maize yellow dwarf virus YP_008083739.1
Cotton leafroll dwarf virus AEK06220.1
Luffa aphid-borne yellows virus AKS48297.1
Plant associated polerovirus 2 BOL19SW
Potato leafroll virus NP_056748.3
Beet western yellows virus NP_840097.3
Melon aphid-borne yellows virus AFM68938.1
Cucurbit aphid-borne yellows virus BBA57831.1
Phasey bean mild yellows virus YP_009198211.2
Pepper vein yellows virus YP_004207916.3
Turnip yellows virus NP_620485.2
Allium polerovirus A QED42837.1
Plant associated polerovirus 3 POR19SW
Sugarcane yellow leaf virus NP_050007.4
Ullucus polerovirus 1 AZF99031.1
Carrot red leaf virus YP_077186.1
Cereal yellow dwarf virus NP_840022.3
Wheat yellow dwarf virus YP_003029839.2
Poinsettia latent virus BCK74116.1
Hubei polero-like virus 2 YP_009337731.1
Hubei polero-like virus 2 BER19SW1
Hubei polero-like virus 2 BUK19SW
Plant associated polerovirus 1 BOL19SW
Geolu virus QRW41683.1
Faba bean polerovirus 1 YP_010086855.1
White clover mottle virus YP_009315896.1
Chickpea chlorotic stunt virus YP_667838.2
Birdsfoot trefoil enamovirus 1 YP_009825041.1
Pea enation mosaic virus 1 NP_620026.3
Pepper enamovirus YP_009465710.1
Citrus vein enation virus YP_008130302.1
Grapevine enamovirus 1 YP_009373263.2
Sesbania mosaic virus NP_066393.4
Soybean yellow common mosaic virus YP_004869651.2
Solanum nodiflorum mottle virus YP_009344991.1
Sowbane mosaic virus YP_002158813.2
Southern cowpea mosaic virus NP_042302.3
Papaya lethal yellowing virus YP_006589925.2
Rottboellia yellow mottle virus YP_009142784.1
Lucerne transient streak virus YP_007438849.1
Subterranean clover mottle virus NP_715627.2
Rice yellow mottle virus YP_007500964.1
Cocksfoot mottle virus NP_941957.2
Turnip rosette virus YP_008869286.1

Branch length scale:
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Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 
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Supplementary Figure 4-18. Maximum likelihood phylogenetic tree based on the alignment of conserved RNA-
dependent RNA polymerase amino acid sequence of virus species under family Solemoviridae (Sobelivirales).  

Clade / Taxa  
branch color: 

— Sobemovirus 

— Enamovirus 

— Polerovirus 

 

(amino acid 
substitution 
per site)



Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 

Potato virus M KOR20ST1
Potato virus M KOR20ST2
Potato virus M BER20ST2
Potato virus M KOR20AT
Potato virus M PLE20ST3
Potato virus M NP_056767.1
Narcissus common latent virus YP_699983.1
Hop mosaic virus YP_001798592.1
Chrysanthemum virus B YP 001086452.2
Cowpea mild mottle virus YP_004035878.1
Cucumber vein-clearing virus YP_009664734.1
Potato virus S SKO20ST1
Potato virus S STR20AT
Potato virus S STR20ST2
Potato virus S YP_277428.1
Blueberry scorch virus NP_612579.1
Lily symptomless virus NP_932788.1
Sambucus virus C YP_009224940.1
Potato virus H YP_006522434.1
Pea streak virus YP_009126731.1
Elderberry carlavirus A YP_009224928.1
Nerine latent virus YP_842438.1
Melon yellowing-associated virus YP_009505626.1
Sweet potato chlorotic fleck virus YP_164258.1
Apple stem pitting virus NP_604464.1
Rubus canadensis virus 1 YP_006905861.1
Panax ginseng flexivirus 1 YP_009552757.1
African oil palm ringspot virus YP_002776347.1
Cherry green ring mottle virus NP_047278.1
Sugarcane striate mosaic-associated virus NP_624313.1
Banana mild mosaic virus NP_112029.1
Apricot vein clearing associated virus YP_008997790.1
Citrus leaf blotch virus NP_624333.1
Actinidia seed-borne latent virus YP_009553503.1
Watermelon virus A YP_009357235.1
Diuris virus A YP_006905850.1
Hardenbergia virus A YP_004376201.1
Currant virus A YP_009229912.1
Grapevine berry inner necrosis virus YP_004293216.1
Grapevine Pinot gris virus YP_004732978.2
Tomato vitivirus 1 KO20ST2, strain B
Tomato vitivirus 1 KO20ST1, strain B
Tomato vitivirus 1 KO20ST1, strain A
Mint virus 2 YP_009664761.1
Grapevine virus F YP_006590065.1
Grapevine virus K YP_009389463.1
Arracacha virus V YP_009352883.1
Blackberry virus A YP_009552718.1
Potato virus T YP_002019748.1
Prunus virus T YP_009051684.1
Botrytis virus F NP_068549.1
Lettuce virus X YP_001960940.1
Pepino mosaic virus NP_663724.1
Cymbidium mosaic virus NP_054025.1
White clover mosaic virus TUR20SW
White clover mosaic virus NP_620715.1
Euonymus yellow mottle associated virus YP_010087744.1
Pastinaca potexvirus 1 POR19SW
Cassava virus X YP_009357226.1
Yam virus X YP_009091814.1
Indian citrus ringspot virus NP_203553.1
Cactus virus X NP_148778.1
Cassava common mosaic virus NP_042695.1
Turtle grass virus X YP_009552762.1
Blackberry virus E YP_004659200.1
Vanilla latent virus YP_009389473.1
Donkey orchid symptomless virus YP_008828152.1
Sclerotinia sclerotiorum debilitation-associated RNA virus YP_325662.1
Lolium latent virus YP_001718499.1
Eggplant mosaic virus NP_040968.1
Physalis mottle virus NP_619756.1
Turnip yellow mosaic virus NP_733819.1
Poinsettia mosaic virus BCK74112.1
Citrus sudden death-associated virus YP_224293.1
Grapevine fleck virus NP_542612.1
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Supplementary Figure 4-19. Maximum likelihood phylogenetic tree based on the alignment of conserved RNA-
dependent RNA polymerase amino acid sequence of virus species under order Tymovirales.  

Clade / Taxa  
branch color: 

— Tymoviridae 

— Alphaflexiviridae 

— Gammaflexiviridae 

— Betaflexiviridae 

 

Branch length scale:
0.5

(amino acid substitution per site)



satellite tobacco necrosis virus 1 P03606.1
tobacco albetovirus 1 QWT83760.1
satellite tobacco necrosis virus C CAA04388.1
tobacco albetovirus 3 YP_009666105.1
tomato albetovirus 1 PAR19AT
satellite tobacco necrosis virus 2 AAA69584.1
tobacco albetovirus 2 YP_009507838.1
Beta vulgaris satellite virus 1A QMS47736.1 (unclassified)
Beta vulgaris satellite virus 1B QMS47737.1 (unclassified)
satellite maize white line mosaic virus NP_619744.1

Supplementary Figure 4. Phylogenetic trees up to the virus family (or order) level showing relationships of identified known (in 
bold black font) and novel (in bold blue font)   virus species from this study, with the isolate names indicated. GenBank accession 
numbers for the viruses from this study can be found in Supplementary Table 5, while  GenBank accession number (protein) are 
indicated for known viruses in the tree. All details of phylogenetic analyses can be found above in Supplementary Table 10. 
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Supplementary Figure 4-20. Maximum likelihood phylogenetic tree based on the alignment of conserved 
coat protein amino acid sequence of satellite virus species with emphasis on genus Albetovirus.    
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branch color: 
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