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	Abstract of Taxonomy Proposal: 

	
Taxonomic rank(s) affected:
Family Geminiviridae in the order Geplafuvirales

Description of current taxonomy:
Monodnaviria / Shotokuvirae / Cressdnaviricota / Repensiviricetes / Geplafuvirales / Geminiviridae

Proposed taxonomic change(s):
We proposed to create three new genera into the Geminiviridae family: “Cobecusvirus, Oleurovirus and Pylecuvirus. We also propose to create one new species (Cobecusvirus phaseoli) in the new Cobecusvirus genus, one new species (Oleurovirus oleae) in the new Oleurovirus genus and one new species (Pylecuvirus petroselini) in the new Pylecuvirus genus

Justification:
We propose to classify new geminiviruses into 3 new species based on species demarcation guidelines already established for the family Geminiviridae. Based on the inferred genome organizations of these viruses coupled with phylogenetic analysis, we propose to create 3 new genera in the family Geminiviridae to accommodate these 3 new species.





	Text of Taxonomy proposal:  

Taxonomic rank(s) affected:
Family Geminiviridae in the order Geplafuvirales

Description of current taxonomy:
Monodnaviria / Shotokuvirae / Cressdnaviricota / Repensiviricetes / Geplafuvirales / Geminiviridae

Proposed taxonomic change(s):
We proposed to create three new genera into the Geminiviridae family: “Cobecusvirus”, “Oleurovirus” and “Pylecuvirus”. We also propose to create one new species (“Cobecusvirus phaseoli”) in the new “Cobecusvirus” genus, one new species (“Oleurovirus oleae”) in the new “Oleurovirus” genus and one new species (“Pylecuvirus petroselini”) in the new “Pylecuvirus” genus

Justification:

1. A new species, “Cobecusvirus phaseoli”, in a new genus, “Cobecusvirus”

Common bean curly stunt virus (CBCSV) has been characterized from common bean collected in China showing severe stunt and leaf curling symptoms (Zhang et al., 2020) [1]. Its 2959 nt long nucleotide genome sequence shares less than 65.5% pairwise identity with all other known geminiviruses within currently established species (Figure 1). This virus is clearly related to the geminiviruses, based on genome composition (Figure 2), similarities in the origin of replication (5'-TAATATTAC-3'), and the presence of homologous genes.

The reconstruction of the evolutionary relationships of the complete genome sequences of various major geminivirus lineages reveals that CBCSV groups separately from all other established geminiviruses, with strong phylogenetic support (Figure 3). Interestingly, CBCSV clusters with one new unassigned geminivirus, tomato curly top virus (ToCTV) (Kubota et al., 2023). ToCTV has been characterized from tomato collected in Japan with leaf yellowing or curling and curly top symptoms. Its 2969 nt long nucleotide genome sequence shares less than 64.6% pairwise identity with all other known geminiviruses within currently established species (Figure 1). This virus is also clearly related to the geminiviruses, based on genome composition, similarities in the origin of replication (5'-TAATATTAC-3'), and the presence of homologous genes. The genomes of CBCSV and ToCTV are similar to those of turncurtoviruses and contain seven and six ORFs, respectively (Figure 2). Hence, both viruses have two ORFs in the virion-sense (V1 and V2) and four in the complementary-sense (C1, C2, C3 and C4). Interestingly, CBCSV harbors an ORF, corresponding to V3 and not found in any other geminiviruses, which is absent in the ToCTV genome.

The genomes of CBCSV and ToCTV are chimeric. Their encoded replication-associated proteins (Reps) phylogenetically cluster with those of turncurtoviruses (Figure 4). In addition, the phylogeny based on inferred coat proteins (CP) indicate that CBCSV and ToCTV CPs group separately from all other geminiviruses, with strong phylogenetic support (Figure 5). CBCSV and ToCTV clearly belong to a highly divergent geminivirus lineage and, consequently, we propose here to create a new genus named “Cobecusvirus” (derived from common bean curly stunt virus) for classifying these two highly divergent geminiviruses.

Finally, genome-wide pairwise analysis shows that CBCSV isolate shares between 86.93% and 87.02% pairwise identity with ToCTV isolates. To align the “Cobecusvirus” species demarcation threshold with that of the majority of genera of the family Geminiviridae, we propose to adopt a 78% pairwise identity species demarcation threshold. Consequently, we conclude that the CBCSV and ToCTV isolates (Table 1) belong to a single “Cobecusvirus” species that we propose to name “Cobecusvirus phaseoli”, which species epithet (phaseoli) is derived from the host plant of CBCSV: Phaseolus vulgaris.


2. A new species, “Oleurovirus oleae”, in a new genus, “Oleurovirus”.

Olea europaea geminivirus (OEGV) has been characterized from asymptomatic Olea europaea plants (Chiumenti et al., 2021; Ruiz-García et al., 2021) [3, 4]. The virus presents a bipartite genome with peculiar molecular and phylogenetic characteristics, although genome composition and the related genes are homologous to previously recognized geminivirids. DNA-A is 2775-nt long and encode four proteins (AV1, AC1, AC2 and AC3), while DNA-B is 2763-nt-long and code for two proteins, including a MP (BV1) and a protein with an unknown function (BC1) (Figure 2). Both genomic components of this virus present a long-intergenic region (LIR), with a common sequence astride the TATA-box similar to the origin of replication (5'-TAATATT/AC-3') of geminivirids (Figure 2). The common sequence in the LIR, 348-nt-long (CRA and CRB in Figure 2), isolated from the DNAs shares a sequence identity of 99.99% (with only two polymorphisms), suggesting that the two DNAs are components of the same bipartite virus. The DNA-A sequence of OEGV shares less than 60.2% pairwise identity with all other known geminiviruses within currently established species (Figure 1).

The reconstruction of the evolutionary relationships of the DNA-A genomic component, together with full-length genomes of representative geminiviruses belonging to other lineages, reveals that OEGV groups separately from all other established geminivirids with strong phylogenetic support (Figure 3). In addition, phylogenies based on inferred REP and CP amino acid sequences also confirm that OEGV belongs to a divergent well-supported clade within the geminivirus phylogenetic trees (Figures 4 and 5). Therefore, OEGV clearly belong to a highly divergent geminivirus lineage and, consequently, we propose here to create a new genus named “Oleurovirus” (derived from Olea europaea geminivirus) for accommodating this highly divergent geminivirus.

Finally, genome-wide pairwise analysis shows that OEGV isolates (Table 1) share between 99.78% and 100% pairwise identity with each other. To align the Oleurovirus species demarcation threshold with that of the majority of genera of the family Geminiviridae, we propose to adopt a 78% pairwise identity species demarcation threshold. Consequently, we conclude that all OEGV isolates (Table 1) belong to a single Oleurovirus species that we propose to name “Oleurovirus oleae”, which species epithet (oleae) is derived from the host plant of CBCSV: Olea europaea.

3. A new species, “Pylecuvirus petroselini”, in a new genus, “Pylecuvirus”.

Parsley yellow leaf curl virus (PYLCV) has been characterized from a parsley plant (Petroselinum crispum (Mill.) Fuss) collected in Iran showing dwarfing, marginal leaf yellowing and mild leaf curling symptoms  [5]. Its 2779 nt long nucleotide genome sequence shares less than 64.7% pairwise identity with all other known geminiviruses within currently established species (Figure 1). This virus is clearly related to the geminiviruses, based on genome composition (Figure 2), similarities in the origin of replication (5'-TAATATTAC-3'), and the presence of homologous genes. PYLCV has a genome organization that is similar to that of monopartitite begomoviruses, maldoviruses, opunviruses, topocuvirus and turncurtoviruses. PYLCV is transmitted by the leafhopper Austroagallia sinuata (Nichkerdar et al., 2024).

The reconstruction of the evolutionary relationships of the complete genome sequences of various major geminivirus lineages reveals that PYLCV groups separately from all other established geminiviruses, with strong phylogenetic support (Figure 3). Phylogenetically, the Rep of PYLCV clusters with that encoded by begomoviruses, apple geminivirus, grapevine geminivirus
A, Opuntia virus 1 and Polygala garcinii associated virus (Figure 4) whereas the CP clusters with those encoded by becurtoviruses and curtoviruses (Figure 5). Therefore, PYLCV clearly belong to a highly divergent geminivirus lineage and, consequently, we propose here to create a new genus named “Pylecuvirus” (derived from parsley yellow leaf curl virus) for classifying this highly divergent geminivirus.

To align the “Pylecuvirus” species demarcation threshold with that of the majority of genera of the family Geminiviridae, we propose to adopt a 78% pairwise identity species demarcation threshold. Consequently, we conclude that the PYLCV isolate (Table 1) belong to a single “Pylecuvirus” species that we propose to name “Pylecuvirus petroselini”, which species epithet (petroselini) is derived from the host plant of CBCSV: Petroselinum crispum.
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Table 1: Summary of the new proposed species in the three new proposed genera of the Geminiviridae family.

	Genus
	Species
	Accession #
	Virus name
	Acronym
	Isolate
	Country
	Host/Source

	Cobecusvirus
	Cobecusvirus phaseoli
	MK673513
	common bean curly stunt virus
	CBCSV
	Harbin-01
	China
	Phaseolus vulgaris

	
	
	AB935396
	tomato curly top virus
	ToCTV
	JP-Fuk-K1-09
	Japan
	Solanum lycopersicum

	
	
	AB935397
	tomato curly top virus
	ToCTV
	JP-Fuk-K2-09
	Japan
	Solanum lycopersicum

	
	
	AB935398
	tomato curly top virus
	ToCTV
	JP-Fuk-K4-09
	Japan
	Solanum lycopersicum

	
	
	LC160267
	tomato curly top virus
	ToCTV
	JP-Fuk-K5-10
	Japan
	Solanum lycopersicum

	
	
	LC160268
	tomato curly top virus
	ToCTV
	JP-Fuk-K6-10
	Japan
	Solanum lycopersicum

	Oleurovirus
	Oleurovirus oleae
	MW316657
	Olea europaea geminivirus
	OEGV
	
	Italy
	Olea europaea

	
	
	OK475023
	Olea europaea geminivirus
	OEGV
	OEGV-V64.1
	Spain
	Olea europaea

	
	
	OK475021
	Olea europaea geminivirus
	OEGV
	OEGV-V64.2
	Spain
	Olea europaea

	
	
	MZ355666
	Olea europaea geminivirus
	OEGV
	PT
	Portugal
	Olea europaea

	
	
	MW560455
	Olea europaea geminivirus
	OEGV
	CP2-42
	USA
	Olea europaea

	
	
	MW560454
	Olea europaea geminivirus
	OEGV
	CP2-41
	USA
	Olea europaea

	
	
	MW560453
	Olea europaea geminivirus
	OEGV
	CP1-36
	USA
	Olea europaea

	
	
	MW560452
	Olea europaea geminivirus
	OEGV
	CP1-34
	USA
	Olea europaea

	
	
	MW560451
	Olea europaea geminivirus
	OEGV
	Rep2-1-46
	USA
	Olea europaea

	
	
	MW560450
	Olea europaea geminivirus
	OEGV
	Rep2-1-44
	USA
	Olea europaea

	
	
	MW560449
	Olea europaea geminivirus
	OEGV
	Rep2-32
	USA
	Olea europaea

	
	
	MW560448
	Olea europaea geminivirus
	OEGV
	Rep2-29
	USA
	Olea europaea

	
	
	MW560447
	Olea europaea geminivirus
	OEGV
	Rep1-27
	USA
	Olea europaea

	
	
	MW560446
	Olea europaea geminivirus
	OEGV
	Rep1-25
	USA
	Olea europaea

	Pylecuvirus
	Pylecuvirus petroselini
	MN243534
	parsley yellow leaf curl virus
	PYLCV
	IR:Ba:39Ba:Par:18
	Iran
	Petroselinum crispum
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Figure 1: Pairwise identity matrix inferred using SDT v1.2 [7]. The genomes of representative members of the three new genera are indicated by asterisks.
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Figure 2: Illustration of the genome organisation of cobecusviruses, oleuroviruses and pylecuviruses. LIR, long intergenic region; SIR, short intergenic region; CR, common region; cp, capsid protein; mp, movement protein; nsp, nuclear shuttle protein; reg, regulatory gene; ren, replication enhancer; rep, replication-associated protein; sd, symptom determinant; ss, silencing suppressor; trap, transactivator protein.
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Figure 3: Unrooted Maximum-Likelihood tree inferred from aligned full-genome nucleotide sequences of representative isolates from the various geminivirus genera. The genomes were aligned using MAFFT [8]. Block mapping and gathering with entropy [9] was used and and a Maximum-Likelihood tree was inferred by PhyML with 1000 bootstrap iterations [10]. The genomes of representative members of the three new genera are indicated by asterisks.
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Figure 4: Unrooted Maximum-Likelihood tree inferred from aligned REP amino acid sequences of representative isolates from the various geminivirus genera. The REPs were aligned using MAFFT [8]. Block mapping and gathering with entropy [9] was used and and a Maximum-Likelihood tree was inferred by PhyML with 1000 bootstrap iterations (Guindon et al., 2010) [10]. The genomes of representative members of the three new genera are indicated by asterisks.
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Figure 5: Unrooted Maximum-Likelihood tree inferred from aligned CP amino acid sequences of representative isolates from the various geminivirus genera. The CPs were aligned using MAFFT[8]. Block mapping and gathering with entropy [9]was used and  a Maximum-Likelihood tree was inferred by PhyML with 1000 bootstrap iterations[10]. The genomes of representative members of the three new genera are indicated by asterisks.
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