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Abstract
	The Parvoviridae study group (SG) decided to revise which genomes of parvoviruses can be classified in the Parvoviridae family, in order to make it more inclusive. With this revision, parvovirus sequences become eligible for classification even if their natural host spectrum has not been determined. Newly proposed viruses, however, are still required to fulfill the other criteria established by the Parvoviridae SG. Owing to the definition change, along with the rapidly accumulating number of potential new parvoviruses, the SG proposes the introduction of 46 new species, out of which 44 can be classified under already established genera. For the classification of the two new viruses, the introduction of further two new genera is necessary. In this proposal we also want to introduce a new binomial species nomenclature system, which will be applied for all newly, as well as previously, classified parvovirus species.



Text of proposal
		
1. Demarcation criteria, definition of a parvovirus suitable for classification
The number of fully sequenced parvoviral genomes that were derived from metagenomic or environmental sources, as well as from hosts falling outside of the known host spectrum of a given subfamily, has increased significantly in the last couple of years. These genomes, due to their complete nature, contribute significantly to the known parvoviral diversity, hence their potential eligibility for classification requires the attention of the Parvoviridae study group (SG). The SG is determined to base its classification criteria on the broadest spectrum of information available to accurately assess parvovirus evolution, an essential approach to establish a robust and functional family-wide taxonomy system. Taken together, the SG decided to revise the virus definition of the Parvoviridae family, which, if ratified, would provide an opportunity to classify the above-mentioned potential family members. Furthermore, the SG has now revised the species-level nomenclature of the family, in order to conform with the latest ICTV guidelines, explicitly requiring a binomial naming system. As a result, the virus definition and demarcation criteria are now as follows:

I, Classification eligibility of potential genomes: 
In order for an agent to be classified in the family Parvoviridae, it must be judged to be an authentic parvovirus on the basis of having been sequenced from tissues, secretions, or excretions of its possible host or, failing this, from an additional biological source when the true viral host identity remains unknown. All such sequences must be reported in a credible peer-reviewed publication, in which insights into their host and biology, such as genome annotation, transcription strategy, epidemiology, serology, structure, trafficking, replication or evolution, are strongly encouraged. The sequence must be in one piece, containing the complete coding region of the large nonstructural protein (NS1), which must possess an SF3 helicase domain in its protein sequence, as well as the virus particle (VP) coding regions. The sequence must also meet the size constraints and motif patterns typical of the family. In case a presumed host cannot be assigned, the ambiguous host assignment must be indicated in species level nomenclature. This definition is designed to allow the inclusion of viruses identified by virus discovery approaches, including those with an unknown host, which typically lack reliable sequences from the telomeric hairpins, while avoiding viral sequence fragments integrated into host genomes as well as sequences derived from cDNA-based metatranscriptomes.

II, Demarcation criteria and nomenclature:
Species: two parvoviruses can potentially be classified in one species if their NS1 proteins share at least 85% protein sequence identity. Species must be designated under a binomial name, consisting of the genus name, within which the given virus is classified, and a specific epithet. The epithet must mirror the order level affiliation of the virus host, or in case of multiple host involvement, the lowest taxonomy unit encompassing the affected host species. Failing this, if the exact host spectrum is unknown, the epithet will be indicated as “incertum”. A number in simple Arabic numeric may be added if more species are to share the same epithet within a given genus, e.g., Copiparvovirus ungulate2. 
Genus: two parvoviruses can be potentially classified in one genus if they cluster as a robust monophyletic lineage based on their complete NS1 protein sequence in case of subfamily-level phylogeny and also based on their SF3 helicase domains in case of family-wide phylogenetic inference. Additionally, their NS1 proteins should share 35-40% protein sequence identity and display a coverage of at least 80% between two members of the genus in question. Flexibility in these numbers may apply. Failing the sequence-identity-based criteria, common genus affiliation can also be justified by similar genome organization, i.e., presence or absence of certain auxiliary protein encoding genes, genome length and/or transcription strategy, provided the criterion of the well-supported monophyly is still satisfied.

2. Objectives and aims of the current proposal

As a result of the modification of the definitions and the nomenclature, several novel parvoviruses are now eligible for classification, many of which were deposited into the GenBank several years ago. This indicates and justifies the inclusion of the above-mentioned relaxations, essential to maintain a robust classification system. The introduction of the new binomial nomenclature requires the species-level renaming of all previously classified members of the Parvoviridae. In this taxonomy proposal we aim to:
· Rename 130 hitherto classified parvovirus species
· Establish a new genus within Parvoviridae of a currently unknown subfamily affiliation and establish a new species within this genus
· Establish a new genus within the Parvovirinae subfamily with one new species
· Introduce 15 new species to the genus Chaphamaparvovirus within the subfamily Hamaparvovirinae
· Introduce a new species to the genus Aquambidensovirus within the subfamily Densovirinae
· Introduce four new species to the genus Blattambidensovirus within the subfamily Densovirinae
· Introduce two new species to the genus Diciambidensovirus within the subfamily Densovirinae
· Introduce two new species to the genus Iteradensovirus within the subfamily Densovirinae
· Introduce a new species to the genus Muscodensovirus within the subfamily Densovirinae
· Introduce a new species to the genus Pefuambidensovirus within the subfamily Densovirinae
· Introduce two new species to the genus Protoambidensovirus within the subfamily Densovirinae
· Introduce two new species to the genus Scindoambidensovirus of the subfamily Densovirinae
· Introduce two new species to the genus Tetuambidensovirus of the subfamily Densovirinae
· Introduce two new species to the genus Amdoparvovirus of the subfamily Parvovirinae
· Introduce a new species to the genus Aveparvovirus within the subfamily Parvovirinae
· Introduce three new species to the genus Bocaparvovirus of the subfamily Parvovirinae
· Introduce two new species to the genus Copiparvovirus within the subfamily Parvovirinae
· Introduce a new species to the genus Dependoparvovirus of the subfamily Parvovirinae
· Introduce three new species to the genus Protoparvovirus within the subfamily Parvovirinae
· Introduce two new species to the genus Tetraparvovirus of the subfamily Parvovirinae

3. Renaming 130 already-classified parvoviruses

As a consequence of the introduction of a compulsory binomial species naming system throughout the whole ICTV, the Parvoviridae SG decided to re-classify its existing species under a binomial species naming formula as follows: Genus-name old-species-epithet. This means that all established Parvoviridae species names have been transformed as demonstrated by the examples below by each of the subfamily type species: 
· Minute virus of mice
· Former: Rodent protoparvovirus 1
· New binomial: Protoparvovirus rodent1
· Galleria mellonella densovirus
· Former: Lepidopteran protoambidensovirus 1
· New binomial: Protoambidensovirus lepidopteran1
· Aedes albopictus densovirus 2
· Former: Dipteran hamabreviparvovirus 1
· New binomial: Hamabreviparvovirus dipteran1

There are, however, some exceptions from this rule, which affects:
· Parvoviruses of carnivores, which now receive the “carnivoran” epithet instead of the former carnivore, as shown here through the example of minute virus of canines;
· Former: Carnivore bocaparvovirus 1
· New binomial: Bocaparvovirus carnivoran1
· Two species of dependoparvoviruses, encompassing all primate adeno-associated viruses (AAVs) and other closely related AAVs, infecting primates and bovid ungulates. The SG decided to uniformize these species names with the rest of the species names within the family, as follows:
· Adeno-associated dependoparvovirus A, with a host spectrum exclusively of primates is now Dependoparvovirus primate1
· Adeno-associated dependoparvovirus B, with a host spectrum encompassing primates and bovid ungulates is now known as Dependoparvovirus mammalian1
· Tusavirus, the only member of the former sepcies Primate protoparvovirus 4, which has been shown to be present in ungulates, with a strong suspicion that these are it original hosts and humans, as previously belived [1]. As at this point the real host affiliation of tusavirus is ambiguous, we propose to re-classify it as species Protoparvovirus incertum1. 

All the other species names follow the general formula, detailed above, and are summarized in the Excel module attached to this taxonomy proposal (TP). 

4. Establishing a new genus within Parvoviridae of currently unknown subfamily affiliation with one new species

Penaeus monodon metallodensovirus (PmMDV) was derived from a mass mortality event affecting the widely farmed giant tiger prawn (Penaeus monodon) [2]. PmMDV has a small ssDNA genome of just over 4.3 kb in length, flanked by rather large, Y-shaped, partially double-stranded hairpins, organized into inverted terminal repeats (ITRs). Although the PmMDV NS and VP genes lack any significant similarity to those of any members of the Parvoviridae, the PmMDV NS1 protein still harbors the SF3 helicase domain. Furthermore, its capsid structure displays T=1 icosahedral symmetry, consistent with all members of the Parvoviridae thus far. As PmMDV fulfills all criteria to be classified as a parvovirus, albeit fails to cluster within any of the currently established subfamilies, the SG decided not to classify it under any of the currently existing subfamilies (Fig. 1). Although PmMDV displays a close phylogenetic relationship with endogenous parvovirus-like elements and transcripts derived from other crustaceans, the existence of one classification-eligible viral entry does not yet validate the establishment of a fourth subfamily. Therefore, we would like to classify PmMDV in its own genus under the name Metalloincertoparvovirus and into the new species Metalloincertoparvovirus decapod1.


5. Introducing 15 new species to the genus Chaphamaparvovirus within the subfamily Hamaparvovirinae

 All of the following viruses clustered robustly within the genus Chaphamaparvovirus, based on both the SF3 helicase domain (Fig. 1) and the complete NS1-derived aa sequence (Fig. 2). According to these criteria, we would like to assign them as follows:
I, Six new chaphamaparvoviruses, associated with various duck hosts, to six new species within the genus Chaphamaparvovirus:
· Chestnut teal chaphamaparvovirus 1, 2 and 3 to species Chaphamaparvovirus anseriform1, Chaphamaparvovirus anseriform2 and Chaphamaparvovirus anseriform 3, respectively. All three viruses were derived from the chestnut teal (Anas castanea) during a metagenomic study concerning the yearly virome changes of Australian wild ducks [3]. Based on the obtained complete coding sequences of all three viruses, the derived NS1 aa sequence displays at least 80% coverage with almost all chaphamaparvoviruses classified to date, yet with no higher identity than 78.7% to each other or to other chaphamaparvoviruses.
· Pacific black duck chaphamaparvovirus to Chaphamaparvovirus anseriform4. Detected in the same study in the Pacific black duck (Anas superciliosa) [3], the NS1 of this virus displays 46.53% identity at aa level to that of chicken chapparvovirus 1, the highest with any hitherto classified member of the genus.
· Duck-associated chapparvovirus 1 and 2 to Chaphamaparvovirus anseriform5 and Chaphamaparvovirus anseriform6, respectively. The complete genome sequence of both viruses was derived from various duck species, including the American black duck (Anas rubripes), the common mallard (A. platyrhynchos) and the northern pintail (A. acuta) with a rather high prevalence of 5.7% [4]. The NS1 derived aa sequence is 82% identical within these two viruses, yet only 65.4% identical to their closest relative of chestnut teal chaphamaparvovirus 1.

II, Four new chaphamaparvoviruses of the red-crowned crane (Grus japonensis) to four new species within the genus Chaphamaparvovirus:
· Grus japonensis-associated parvovirus 1 to 4 were detected in the fecal virome of wild and captive red crowned cranes and were the only four such viruses of the study with their complete genome sequence obtained [5]. All four viruses display ~46% NS1 protein sequence identity to peafowl parvovirus 1 of the species Chaphamaparvovirus galliform4 and 46-72% identity to one another, based on their NS1 derived aa sequence. According to these criteria, they are to be classified as species Chaphamaparvovirus gruiform1, Chaphamaparvovirus gruiform2, Chaphamaparvovirus gruiform3, Chaphamaparvovirus gruiform4, respectively.

III, Assigning a new chaphamaparvovirus, barn owl parvovirus, to the species Chaphamaparvovirus strigiform1:
· Barn owl parvovirus was detected in fecal specimens from barn owl (Tyro alba), captured in Hungary [6]. Barn owl parvovirus shares 45.4% identity at the NS1 aa level with peafowl parvovirus 2 of species Chaphamaparvovirus galliform5, which is its closest relative.

IV, Assigning a new chaphamaparvovirus, psittaciform chaphamaparvovirus 2 to the species Chaphamaparvovirus psittacine2:
· Psittaciform chaphamaparvovirus 2 was derived from Australian Neophema parrots during a metagenomics study [7] and displays the closest NS1-based identity (48.5%) with another avian chaphamaparvovirus, peafowl parvovirus 2.

V, Assigning a new chaphamaparvovirus, tilapia parvovirus, to the new species Chaphamaparvovirus perciform1
· Tilapia parvovirus, with its complete coding sequence determined, displays 89-99% NS1 aa identity to various fish parvoviruses disclosed under the names of Ichtyic parvovirus [8] [9]. Interestingly, the same virus could be identified in the fecal virome of crocodiles, which were fed on the same marine fish species. Tilapia parvovirus is closest related to bearded dragon chaphamaparvovirus, (NS1 identity of 45.5%) which was derived from the metatranscriptome of bearded dragons (Pogona vitticeps), deceased during a mass mortality event in Australia [10](Fig. 2). 

VI, Assigning Macaca fascicularis parvovirus to the new species, Chaphamaparvovirus primate2
· Macaca fascicularis parvovirus was detected from cynomolgus macaques (Macaca fascicularis) captured in Thailand and screened for the diversity of virus sequences in their fecal virome [11]. This parvovirus is closest related to porcine parvovirus 7 of species Chaphamaparvovirus ungulate1 (48% identity, NS1 aa) and clusters to a divergent branch of genus Chaphamaparvovirus, with no close relation to the other primate chaphamaparvovirus, capuchin kidney parvovirus of Chaphamaparvovirus primate1 (Fig. 2). 

VII, Assigning Ursus americanus parvovirus to the new species, Chaphamaparvovirus carnivoran3
· Ursus americanus parvovirus was detected in one American black bear (Ursus americanus) individual’s spleen, lymph node and liver samples, in co-infection with a novel circovirus of the same host species [12]. The complete genome of this virus is among the smallest parvoviruses thus far, at only 3.7 kb. Its closest relative is mouse kidney parvovirus of species Chaphamaparvovirus rodent1, with an NS1-based aa identity of 73.4%.

6. Introducing 16 new species to the subfamily Densovirinae

I, Establishing the new species Aquambidensovirus asteroid1 within the genus Aquambidensovirus
· Asterias forbesi-associated densovirus was detected in sea stars from the North American Atlantic coast, among sea star samples collected in order to investigate sea star wasting syndrome [13]. Asterias forbesi-associated densovirus, though closely related to sea star-associated densovirus, comprises its own species as the two are only 85% identical at the NS1 aa level. Both clusters robustly within genus Aquambidensovirus, along with several recently discovered sea star densoviruses from metatranscriptomes of various species, providing insights into echinoderm aquambidensovirus diversity [14] (Fig. 3).

II, Establishing four new species within the genus Blattambidensovirus

All of the following viruses cluster robustly within the genus Blattambidensovirus, which was previously perceived as a monotypic genus comprising only Blattella germanica densovirus (Fig. 3). 
· Parus major densovirus was detected in the lung tissue of a great tit (Parus major), with the capability of causing cytopathic effects (CPE) in feline kidney cells [15]. Based on phylogenetic calculations and the fact that this virus shares 59% identity at the NS1 aa level with that of Blattella germanica densovirus, it becomes clear that Parus major densovirus is probably of arthropod host origin. Due to its ambiguous host origin, we would like to assign this virus to the new species Blattambidensovirus incertum1.
· Ambidensovirus Croatia 17-S17 was detected in the viral metagenome of guano and oral swabs, derived from Croatian bats captured for a large-scale viral ecology study [16]. As this virus displays the highest identity with the Blattella germanica densovirus NS1 protein, it will be classified to the new species Blattambidensovirus incertum2.
· Bat-associated densovirus 3 was shown to be a commonly present densovirus in bat roosts found in Northern California [17] and displays 65.5% NS1 aa identity with that of its closest relative, Blattella germanica densovirus. Bat-associated densovirus is to be assigned to species Blattambidensovirus incertum3.
· SAfia-838D ambidensovirus was identified in a metagenomic study of the blood virosphere of Tanzanian children along with several other ambisense densovirus sequences [18]. It shares the highest NS1-related aa identity with that of Blattella germanica densovirus (64.85%) and is to be assigned to the species Blattambidensovirus incertum4. 

III, Establishing two new species within the genus Diciambidensovirus

Both of these sequences cluster with a strong monophyly into this previously monotypic genus (Fig. 3)
· Bactericera trigonica densovirus was detected to infect the carrot psyllid (Bactericera trigonica), responsible for spreading various viral pathogens of carrots [19]. Its NS1 protein aa sequence harbors 54.76% identity to that of Diaphorina citri densovirus, the type virus of the genus Diciambidensovirus. Bactericera trigonica densovirus is to be classified to the new species Diciambidensovirus hemipteran2.
· SAfia-400D ambidensovirus is another one of the ambisense densoviruses detected in and fully-sequenced from the blood virome of Tanzanian children [18], harboring 37% identity of its NS1 protein with that of Diaphorina citri densovirus, hence it is to be classified as species Diciambidensovirus incertum1.

IV, Establishing two new species within the genus Iteradensovirus
· Bat-associated densovirus 5 was derived from the same Californian study of bat roost viromes as bat associated densoviruses 1 to 4 [17]. Apart from clustering among iteradensoviruses (Fig. 1 and 3), it also possesses a monosense genome, similarly to all members of genus Iteradensovirus thus far. Its NS1 protein sequence displays 36% similarity with that of Helicoverpa armigera densovirus. Based on these, bat-associated densovirus is to be assigned to the species Iteradensovirus incertum1.
· Human CSF-associated densovirus also harbors a monosense genome and clusters among iteradensoviruses (Fig. 1 and 3). This virus was derived from the cerebrospinal fluid of a human patient displaying signs of encephalitis, yet no other viral infectious agents could be revealed [20]. The NS1 protein sequence of human CSF-associated densovirus displays over 90% coverage and 35.4% sequence identity with the same protein of Dendrolimus punctatus densovirus, hence it is to be classified as a new species within genus Iteradensovirus, as species Iteradensovirus incertum2.

V, Establishing a new species within the genus Muscodensovirus
· Broome densovirus was detected in Western Australia during the metagenomic analysis of the Skuse mosquito (Culex annulirostris) virome, an important vector of various arboviruses [21]. Although the NS1 protein of Broome densovirus displays 85% coverage with that of Hematobia irritans densovirus, the sole hitherto member of genus Muscodensovirus, the identity they share is only 28.04%. Despite of this, Broome densovirus forms a strong monophyletic clade with Hematobia irritans densovirus (Fig. 1 and 3) and both are derived from dipteran hosts. Moreover, both possess a similarly sized monosense genome, unlike most members of the Densovirinae subfamily (with members of genus Iteradensovirus being the other exception, possibly evolved independently). Considering the striking differences in the degree of conversation within the Densovirinae genera, the SG decided to give more weight to the results of the phylogenetic calculations, general genome organization as well as high protein coverage, as opposed to sheer NS1 aa sequence identity. According to this, Broome densovirus will be assigned to genus Muscodensovirus, as a new species Muscodensovirus dipteran2.

VI, Establishing a new species within the genus Pefuambidensovirus
· Clinch densovirus was detected in association with a mass mortality event occurring in freshwater mussels (Actinonaias pectorosa) living in the Clinch River from the state of Tennessee to Virginia [22]. Despite of its aquatic origins, Clinch densovirus clusters within genus Pefuambidensovirus (Fig. 1 and 3), together with a starfish-derived densovirus, detected from the metatranscriptome study already detailed above [14]. The NS1-based pairwise aa sequence identity between Clinch densovirus and Periplaneta fuliginosa densovirus is 63.74%, hence it will be classified under the new species Pefuambidensovirus unionid1.

VII, Establishing a new species within the genus Protoambidensovirus
· Duck associated ambidensovirus 1 and its closely related counterparts were detected and described in the same study as duck-associated chapparvovirus 1 and 2 [4]. This virus was revealed to be highly prevalent in the North American ducks. All duck-associated ambidensoviruses detected within the aforementioned study are members of the same species (~95% identical at NS1 aa level) and we propose to classify them as Protoambidensovirus incertum1. This classification is supported by the phylogenetic position of duck-associated ambidensovirus 1 as well as by its NS1 protein aa coverage of 98%, disclosing 38.3% identity to that of Diatraea saccharalis densovirus, a member of the species Protoambidensovirus lepidoptean1.

VIII, Establishing two new species within the genus Scindoambidensovirus
· Bat-associated densovirus 1 and 2 are to be assigned to two new species within genus Scindoambidensovirus, under species names Scindoambidensovirus incertum1 and Scindoambidensovirus incertum2, respectively. Both densoviruses were detected during the Californian bat virome study [17]. At the NS1 aa sequence level, the two viruses display 49% similarity, while this value is ~50% with their closest relative, Solenopsis invicta densovirus of species Scindoambidensovirus hymenopteran1.

IX, Establishing two new species within the genus Tetuambidensovirus
· Bat-associated densovirus 4, also from the aforementioned study [17], clusters within a robust monophyletic clade that includes Tetranychus urticae-associated densovirus, the sole hitherto classified member of genus Tetuambidensovirus (Fig. 1 and 3). These two viruses share NS1 protein sequences of 90% pairwise coverage as well as of 34.71% similarity. Based on these, we would like to classify Bat-associated densovirus 5 as a member of genus Tetuambidensovirus, under the species name of Tetuambidensovirus incertum1.
· Lupin feces-associated densovirus 2 harbors 38% aa identity with 93% coverage when its NS1 is compared to that of its closest relative, Tetranychus urticae-associated densovirus. This virus was derived from the fecal matter of free-ranging wolfs (Canis lupus) with ongoing diarrhea in Portugal [23] and is to be classified within the genus Tetuambidensovirus under new species Tetuambidensovirus incertum2.

7. Introducing 14 new species to the subfamily Parvovirinae

I, Introduction of two new species to genus Amdoparvovirus
· Amdoparvovirus carnivoran6. We propose to assign the Labrador amdoparvovirus 1 (LaAV-1) to this new species within the genus Amdoparvovirus. This virus was discovered in spleen samples from animals from Labrador (Canada) and was found to circulate among foxes (3.5%) and martens (3.4%). Carnivory is suspected to be involved in its cross-species transmission [24]. The complete coding sequence of this virus exists, and it fulfills the requirements for its classification as a parvovirus. In the phylogenetic analysis based on the NS1 of all members of the subfamily Parvovirinae (Fig. 4), LaAV-1 clusters within a highly supported clade corresponding to the genus Amdoparvovirus, but its NS1 is approximately 80% identical to the NS1 of its closest relatives [24], fulfilling the requirements to be classified as a new species.
· Amdoparvovirus carnivoran7. We propose to assign the red panda amdoparvovirus 2 (RpAV-2) to this new species within the genus Amdoparvovirus. This virus was found in various tissue samples of 32 captive Chinese red pandas circulating with a prevalence of 56.4% [25]. The complete coding sequence of this virus exists, and it fulfills the requirements for its classification as a parvovirus. RpAV-2 is a close relative of viruses within the genus Amdoparvovirus (Fig. 4) but its NS1 diverges by at least ~20% from other amdoparvoviruses (2), fulfilling the requirements to be classified as a new species.

II, Introduction of a new species to the genus Aveparvovirus
· Aveparvovirus passeriform1. We propose to assign the pileated finch aveparvovirus (PfPV) to this new species within the genus Aveparvovirus. This virus was found in pooled cloacal swabs of grey pileated finches in Brazil [26]. The complete coding sequence of this virus has been sequenced and it fulfills the requirements for its classification as a parvovirus. The NS1 of this virus clusters within a highly supported clade corresponding to the genus Aveparvovirus (Fig.4) but it is approximately 65% identical to its closest aveparvoviral relative, fulfilling the requirements to be classified as a new species within this genus.

III, Introduction of three new species to the genus Bocaparvovirus
· Bocaparvovirus carnivoran7. We propose to assign canine bocavirus 3 (CnBoV3) to this new species within the genus Bocaparvovirus. This virus was found in the liver of a dog with severe hemorrhagic gastroenteritis, necrotizing vasculitis, granulomatous lymphadenitis and anuric renal failure [27]. However, the link between this virus and disease has not been established. The complete genome of this virus exists, and it fulfills the requirements for its classification as a parvovirus, including the NP1 ORF typical of bocaparvoviruses. The NS1 of this virus is included in a highly supported clade uniting all other members of the Bocaparvovirus (Fig. 4) but shares only ~60% identity with its closest bocaparvoviral relative, fulfilling the requirements to be classified in a new species. 
· Bocaparvovirus incertum1. We propose to assign the lupine bocavirus (LuBoV) and the rabbit bocavirus (RBoV) to this new species within the genus Bocaparvovirus. LuBoV was discovered in 2017 in fecal material of Portuguese wolves and screening revealed a viral prevalence of 36.6% in the wolf population [23]. RBoV was identified in 2020 in oral swabs, skin, blood, and fecal samples of laboratory rabbits with a prevalence of 59.7% [28]. The complete coding sequence of these viruses show all characteristics typical of bocaviruses, including the NP1 ORF. The NS1 proteins of these two viruses share less than 50% identity with other bocaparvoviruses but are 99% identical to each-other and belong, therefore, to the same species. Phylogenetically, these two viruses cluster within the Bocaparvovirus genus clade (Fig. 4), fulfilling the requirements to be classified as a new species. Since, at this time, the host distribution of these viruses is still unclear, we propose the name Bocaparvovirus incertum1 for this species.
· Bocaparvovirus rodent3. We propose to assign the rodent bocavirus (RoBoV) to this new species within the genus Bocaparvovirus. This virus was found in pooled blood samples of hairy-tailed bolo mice in Brazil [26]. The complete coding sequence of this virus has been sequenced and it fulfills the requirements for its classification as a parvovirus, including the NP1 ORF typical of bocaparvoviruses. The NS1 of this virus clusters within a highly supported clade corresponding to the genus Bocaparvovirus (Fig. 4) but it is approximately 77% identical to its closest bocaparvoviral relative, fulfilling the requirements to be classified as a new species within this genus.

IV, Introduction of two new species to the genus Copiparvovirus
· Copiparvovirus ungulate7. We propose to assign the Eqcopivirus (EqCoPV) to this new species within the genus Copiparvovirus. This virus was discovered in plasma from horses with respiratory signs and it was later detected also in respiratory swabs of the same animals, indicating that this virus could be a respiratory pathogen. However, since there was no statistically significant difference in viral prevalence in plasma from animals with respiratory signs and those from healthy animals, its role as a pathogen remains unclear [29]. The complete coding sequence of this virus exists, and it fulfills the requirements for its classification as a parvovirus. The NS1 of this virus is included in a highly supported clade corresponding to the genus Copiparvovirus (Fig. 4) but it shares only ~40% identity with its closest copiparvoviral relative, fulfilling the requirements to be classified as a new species within this genus. 
· Copiparvovirus ungulate8. We propose to assign Horse parvovirus CSF (EqPV-CSF) to this new species within the genus Copiparvovirus. This virus was discovered, but only partially sequenced, in 2015 in one cerebrospinal fluid sample from a horse with neurological signs and lymphocytic pleocytosis [30]. Several follow-up studies confirmed the presence of this virus in sera, plasma, cerebrospinal fluid and respiratory swabs collected from various horse populations [29, 31, 32], but its role as a pathogen is still unclear. The complete coding sequence of this virus is now available, and it fulfills the requirements for its classification as a parvovirus. The NS1 of this virus is included in the Copiparvovirus clade (Fig. 4) but shares only ~40% identity with its closest copiparvoviral relative, fulfilling the requirements to be classified as a new species within this genus.

V, Introduction of a new species to the genus Dependoparvovirus
· Dependoparvovirus chiropteran2. We propose to assign the Desmodus rotundus dependoparvovirus (DrAAV) to this new species within the genus Dependoparvovirus. This virus was found in pooled kidney samples collected from vampire bats in Brazil [26]. The complete coding sequence of this virus has been sequenced and it fulfills the requirements for its classification as a parvovirus. The NS1 of this virus clusters within a highly supported clade corresponding to the genus Dependoparvovirus (Fig. 4) but it is approximately 50% identical to its closest dependoparvoviral relative, fulfilling the requirements to be classified as a new species within this genus.

VI, Introduction of three new species to the genus Protoparvovirus
· Protoparvovirus pinniped1. We propose to assign the California sea lion parvovirus Hanchett (CslPV) to this new species within the genus Protoparvovirus. This virus was discovered in a mesenteric lymph node collected from a stranded emaciated sea lion with polyserositis and steatitis [33]. However, a link between this virus and disease has not been established. The complete coding sequence of this virus has been sequenced and it fulfills the requirements for its classification as a parvovirus. The NS1 of this virus clusters within a highly supported clade corresponding to the genus Protoparvovirus (Fig. 4) but it is less than 60% identical to its closest protoparvoviral relative, fulfilling the requirements to be classified as a new species within this genus. 
· Protoparvovirus carnivoran5. We propose to assign the parvovirus newlavirus (NLPV) to this new species within the genus Protoparvovirus. This virus was discovered in foxes from the Canadian Province Newfoundland and Labrador and found to circulate in fox populations with high prevalence (39.4-44%). Thirteen different genotypes were described, and the virus was not detected in other sympatric carnivorans [34]. The complete coding sequence of this virus has been sequenced and it fulfills the requirements for its classification as a parvovirus. The NS1 of this virus clusters within a highly supported clade corresponding to the genus Protoparvovirus (Fig. 4) but it is less than 60% identical to its closest protoparvoviral relative, fulfilling the requirements to be classified as a new species within this genus. 
· Protoparvovirus ungulate3. We propose to assign the Equine protoparvovirus (EqPV) to this new species within the genus Protoparvovirus. This virus was found in tissues of foals with interstitial pneumonia, but the causative link between this virus and the disease has not been established [35]. The complete coding sequence of this virus has been sequenced and it fulfills the requirements for its classification as a parvovirus. The NS1 of this virus clusters within the Protoparvovirus clade (Fig. 4) but it is ~50% identical to its closest protoparvoviral relative, fulfilling the requirements to be classified as a new species within this genus.

VII, Introduction of two new species to the genus Tetraparvovirus
· Tetraparvovirus didelphimorph1. We propose to assign the opossum tetraparvovirus (OpPARV4) to this new species within the genus Tetraparvovirus. This virus was discovered in a sample of pooled sera collected from opossums in Brazil [26]. The complete coding sequence of this virus has been sequenced and it fulfills the requirements for its classification as a parvovirus. The NS1 of this virus clusters within a highly supported clade corresponding to the genus Tetraparvovirus (Fig. 4) but it is less than 50% identical to its closest tetraparvoviral relative, fulfilling the requirements to be classified as a new species within this genus.
· Tetraparvovirus rodent1. We propose to assign the rodent tetraparvovirus (RoPARV4) to this new species within the genus Tetraparvovirus. This virus was discovered in two samples of pooled blood collected from mice in Brazil [26]. The complete coding sequence of this virus has been sequenced and it fulfills the requirements for its classification as a parvovirus. The NS1 of this virus clusters within a highly supported clade corresponding to the genus Tetraparvovirus (Fig. 4) but it is approximately 51% identical to its closest tetraparvoviral relative, fulfilling the requirements to be classified as a new species within this genus.

8. Creating a new genus and one new species within the subfamily Parvovirinae. 

I, Establishing the new genus Sandeparvovirus 
· The zander parvovirus (ZPV) was recently discovered in fecal samples from pike-perch fish (Sander lucioperca) in Hungary. Screening 62 fecal specimens collected from 13 freshwater fish species, demonstrated that only this fish species was positive for this virus with three out of the seven specimens from this species (42.8%) being ZPV-positive [36]. The complete coding sequence of this virus was obtained, and it showed all the characteristics for the virus to be classified as a parvovirus, including the two ORFs coding for the NS1 and VP1/VP2 proteins and the helicase and RCR motifs in the predicted NS1. However, the virus lacked the PLA2 domain in VP1, as also previously reported for other parvoviruses. ZPV contains an additional ORF downstream the ORF for the structural proteins coding for a hypothetical protein with unknown function. Since the NS1 protein of this virus is not included in a highly supported clade and it does not disclose NS1 protein pairwise sequence identity higher than 33% (H1 parvovirus of genus Protoparvovirus), we would like to establish a new genus, Sandeparvovirus, to accommodate the new species Sandeparvovirus perciform1. 
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Figure 1 Bayesian inference of the entire Parvoviridae family, based on the SF3 helicase domain (155-aa-long) of the NS1 protein (by the BEAST v.1.10 suite using the LG+I+G substitution model, with a lognormal relaxed clock and Yule speciation model through 100 million generations).  The posterior probability values are shown as node labels, if significant (>0.7). The nodes of each genus are labelled with a spot, color coded based on subfamily affiliation. Taxa and viruses introduced in this proposal are highlighted in red. Proposed taxa and viruses in the TP by Duarte et al. (Create 1 new species in the genus Chaphamaparvovirus, and 1 new species in the genus Dependoparvovirus, in the family Parvoviridae) are marked with a star (*).
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Figure 2 Bayesian inference of the subfamily Hamaparvovirinae, based on the 475-aa-long homologous region of the NS1 protein (by the BEAST v.1.10 suite using the LG+I+G substitution model, with a lognormal relaxed clock and Yule speciation model through 30 million generations).  The posterior probability values are shown as node labels, if significant (>0.7). The nodes of each genus are labelled with a dark blue circle. Taxa and viruses introduced in this proposal are highlighted in red. The proposed virus in the TP by Duarte et al. (Create 1 new species in the genus Chaphamaparvovirus, and 1 new species in the genus Dependoparvovirus, in the family Parvoviridae) is marked with a star (*). Viruses for which the complete coding sequence has been determined albeit are not eligible for classification, are indicated in blue and included for more reliable phylogenetic inference.
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Figure 3 Maximum likelihood inference of the subfamily Densovirinae, based on the 552-aa-long homologous regions of the NS1 protein (by PhyML v3.3 using the LG+G+I substitution model).  The reliability of the topology was tested by aLRT-sh-like test and bootstrapping of 1000 replicates, shown as percentage on node labels, if significant (>70). The nodes of each genus are labelled with a green circle. Taxa and viruses introduced in this proposal are highlighted in red. Viruses for which the complete coding sequence has been determined, yet are not eligible for classification, are indicated in blue and included for a more reliable phylogenetic inference.
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Figure 4 Maximum likelihood inference of subfamily Parvovirinae, based on a 582-aa-long alignments encompassing the homologous regions of the NS1 protein (by IQ-TREE 2 using the LG+F+R7 substitution model).  The reliability of the topology was tested by SH-aLRT test and bootstrapping of 1000 replicates and results are shown for all main nodes. Sequences in each genus are labelled with a colored square that is unique for each genus. The proposed virus in the TP by Duarte et al. (Create 1 new species in the genus Dependoparvovirus, in the family Parvoviridae) is marked with a star (*).
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