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Abstract

	We would like to propose the creation of two new species in Parvoviridae. Viruses related to subfamilies Parvovirinae and Hamaparvovirinae were detected in faeces samples from Brazilian wild animals. In the study, samples were grouped in two pools - Pool 1 with only birds (Amazona aestiva and Sicalis flaveola), and Pool 2 with mammals and birds (Psittacara leucophthalmus, Didelphis albiventris, Sapajus libidinosus, and Galictis cuja). Sequences of pool 1 were closely related to Ambidensovirus, Iteradensovirus, Dependoparvovirus, and Chaphamaparvovirus genera. For pool 2, just viruses closely related to Dependoparvovirus and Chaphamaparvovirus were detected. Phylogenetic analyses were performed using conserved NS1 protein amino acid sequence and shown low proximity (56.5%) to Psittacine chaphamaparvovirus 1 and adeno-associated virus, corroborating with the detection of putative new viruses in faeces samples from Brazilian Cerrado fauna.



Text of proposal
	
	1. One new species in the genus Chaphamaparvovirus
1.1 Creating species Chaphamaparvovirus avian1
Avian chapparvovirus BR_DF10 can be considered a new species in the genus Chaphamaparvovirus for the following reasons:
a. Avian chapparvovirus BR_DF10 (MN175612) has a 4,425 nt ssDNA genome with three genes, conserved NS1 and VP1 sequences, and putative NP (Table 1 and Figure 1A). Like others chaphamaparvoviruses, AvChPV-1 was found in faeces of animals [1,3-6, 8-10] and was found in pool 1, therefore it is associated to a neognath bird host [2]. In phylogenetic analysis using complete non-structural protein 1 (NS1) amino acid sequence, avian chapparvovirus shares a unique clade with Psittacara leucophthalmus chapparvovirus BR_DF11 (MN175613) (Figure 2) [2]. 
b. Avian chapparvovirus BR_DF101 and the closest related virus, Psittacara leucophthalmus chapparvovirus BR_DF11 (MN175613) showed 56.5% amino acid identity (Table 1). NS1 amino acid sequence identity is used as demarcation criteria for species in Parvoviridae family, with 85.0% identity as threshold (taxonomy proposal 2019.010D). Thus, we would like to assign avian chapparvovirus into the proposed new species Chaphamaparvovirus avian1 of the genus Chaphamaparvovirus. 

2. One new species in the genus Dependoparvovirus
2.1 Creating species Dependoparvovirus avian2
Avian adeno-associated virus BR_DF12 can be considered a new species in the genus Dependoparvovirus for the following reasons:
a. Avian adeno-associated virus BR_DF12 (MN175614) has a 4,642 nt ssDNA genome with four genes with non- and structural protein sequences (Table 1 and Figure 1B). It is a putative new representative of the genus Dependoparvovirus, that includes viruses that infect vertebrates, but replication in the cell usually depends on another virus, called helper, commonly adenoviruses, herpesviruses or papillomaviruses [7] In phylogenetic analysis using the conserved non-structural protein 1 (NS1) amino acid sequence, a demarcation criterion for the group, avian adeno-associated virus 2 occupies a unique branch near to others adeno-associated virus already known (Figure 3) [2].
b. The avian adeno-associated virus BR_DF12 (MN175614) and the closely species related avian adeno-associated virus ATCC VR-865 (AY186198) showed 42.6% amino acid identity (Table 1). NS1 amino acid sequence identity is used as demarcation criteria for species in Parvoviridae family, with 85% identity as threshold (taxonomy proposal 2019.010D). Thus, we would like to assign avian adeno-associated virus 2 into the proposed new species Dependoparvovirus avian2 of the genus Dependoparvovirus.






Supporting evidence
T
Table 1. Parvovirus-like contig ID identified from pool 1 and 2 used for phylogenetic analyses with their respective pairwise identities (Duarte et al., 2019).


	Pool Number

	Contig ID
	GenBank accession number
	Virus Name
	Closely related virus 
	Pairwise identity (NS1 aa)

	1
	K1191463

	MN175612
	avian chapparvovirus BR_DF10
	Psittacara leucophthalmus chapparvovirus BR_DF11
	56.5%

	1
	K1191997

	MN175614
	Avian adeno-associated virus BR_DF12
	avian adeno-associated virus ATCC VR-865
	42.6%
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Figure 1. Genome representation of two putative novel parvoviruses identified. A: Chaphamaparvovirus avian 1 (MN175612) with conserved NS1 and VP1 sequences, and putative NP (4,425 nt). B: Dependoparvovirus avian 2 (MN175614) with non- and structural protein sequences (4,642 nt) [2].
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Figure 2. Bayesian tree based on complete non-structural protein 1 (NS1) amino acid sequences (769 aa) of 25 parvoviruses of the subfamily Hamaparvovirinae. The tree was built in BEAST v2.6.0 software using JTT substitution-rate matrix in accordance to ProtTest analysis. Posterior probability support values are shown. Chaphamaparvoviruses are in grey and the proposed Chaphamaparvovirus avian1 in red. GenBank accession numbers of the parvovirus sequences identified in this study are shown. 
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Figure 3. Bayesian tree based on complete non-structural protein 1 (NS1) amino acid sequences (662 aa) of 11 parvoviruses of the genus Dependoparvovirus. The tree was built in BEAST v2.6.0 software using JTT substitution-rate matrix in accordance to ProtTest analysis. Posterior probability support values are shown. The proposed Dependoparvovirus avian2 is in red. GenBank accession numbers of the parvovirus sequences identified in this study are shown. 







References
1. Chong R, Shi M, Grueber C, Holmes E, Hogg C, Belov K, Barrs V (2019) Characterisation of the faecal virome of captive and wild Tasmanian devils using virus-like particles metagenomics and meta-transcriptomics. J Virol 93, 11:e00205-19. PMID: 30867308 / PMCID: PMC6532096 and doi: 10.1128/JVI.00205-19.
2. Duarte MA, Silva JMF, Brito CR, Teixeira DS, Melo F, Ribeiro BM, Nagata T, Campos FS (2019) Faecal Virome Analysis of Wild Animals from Brazil. Viruses, 11, 803. PMID: 31480274 / PMCID: PMC6784175 and doi: 10.3390/v11090803.
3. Lima D, Cibulski S, Tochetto C, Varela APM, Finkler F, Teixeira TF, Loiko M, Cerva C, Junqueira D, Mayer F, Roehe P (2018) The intestinal virome of malabsorption syndrome-affected and unaffected broilers through shotgun metagenomics. Virus Res, 261, 9–20. PMID: 30543873 and doi: 10.1016/j.virusres.2018.12.005.
4. Palinski RM, Mitra N, Hause BM (2016) Discovery of a novel Parvovirinae virus, porcine parvovirus 7, by metagenomic sequencing of porcine rectal swabs. Virus Genes, 52, 564–567. PMID: 26995221 and doi: 10.1007/s11262-016-1322-1.
5. Reuter G, Boros Á, Delwart E, Pankovics P (2014) Novel circular single-stranded DNA virus from turkey faeces. Arch Virol, 159, 2161–2164. PMID: 24562429 and doi: 10.1007/s00705-014-2025-3.
6. Souza W, Romeiro M, Fumagalli M, Modha S, Araujo J, Queiroz L, Durigon EL, Figueiredo LTM, Murcia P, Gifford R (2017) Chapparvoviruses occur in at least three vertebrate classes and have a broad biogeographic distribution. J Gen Virol, 98, 225–229. PMID: 28284244 / PMCID: PMC5646239 and doi: 10.1099/jgv.0.000671.
7. Strauss JH, Strauss EG (2008) Overview of Viruses and Virus Infection. Viruses and Human Disease. 2008:1–33. PMCID: PMC7149408 and doi: 10.1016/B978-0-12-373741-0.50004-0. 
8. Wang Y, Yang S, Liu D, Zhou C, Li W, Lin Y, Wang X, Shen Q, Wang H, Li C, Zong M, Ding Y, Song Q, Deng X, Qi D, Zhang W, Delwart E (2019) The fecal virome of red-crowned cranes. Arch Virol, 164, 3–16. PMID: 30225519 / PMCID: PMC7086969 and doi: 10.1007/s00705-018-4037-x.
9. Williams SH, Che X, Garcia JA, Klena JD, Lee B, Muller D, Ulrich W, Corrigan RM, Nichol S, Jain K, Lipkin W (2018) Viral Diversity of House Mice in New York City. MBio, 9, e01354–17. PMID: 29666290 / PMCID: PMC5904411 and doi: 10.1128/mBio.01354-17.
10. Yang S, Liu Z, Wang Y, Li W, Fu X, Lin Y, Shen Q, Wang X, Wang H, Zhang W (2016) A novel rodent Chapparvovirus in feces of wild rats. Virol J, 13, 133. PMID: 27473724 / PMCID: PMC4966819 and doi: 10.1186/s12985-016-0589-0

image4.tiff
057

AF043303 Adeno-associated dependoparvovirus A
AF085716 Adeno-associated dependoparvovirus B

IN420372 Pinniped dependoparvovirus 1

GU226971 Chirop ependoparvovirus 1

MF416383 Rodent dependoparvovirus 1

MF416384 Rodent dependoparvovirus 2

AY186198 Avian dependoparvovirus 1

BDU22967 Anseriform dependoparvovirus 1

MN794870 Carnivore dependoparvovirus 1

MN175614 avian adeno-associated virus 2 (Avian dependoparvovirus 2)

KP733794 Squamate dependoparvovirus 2
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AFI73215 Decapod pensiylhamaparvovirus 1
EU233812 Digteran brevihanaparvovius 1
X74945 Dipteran brevihanaparvovius 2
GU371276 Decapod hepanhamaparovirs 1
KF925531 Galliform chaghamaparvovius 1
MK983619 Galliform chahamaparvovirs 4
MK983620 Galliform chahanaparoviris 5

MN175612 avian chapparvovirus (Avian chaphamaparvovirus 1)

MN175613 Psittacine chaphanaparvovius 1
MK513533 Daspurid chaphamaparovirs 3
KM254174 Galliform chaphamaparovirs 3
MGB46442 Gatliform chaphamaparvovirs 2
KUS63733 Dngulate chaphamaparovirs 1
MKS513528 Daspurid chaphamaparovirs 1
KX272741 Rodent chaphanaparvovirs 2

MF 175078 Rodent chaphamaparovirs 1
NC040843 Rodent chaphanaparvovius 1
MIN265364 Private chaphanaparvoviris 1
MKS513529 Daspurid chaphamaparoviris 2
NCO32097 Chiropteran chaphamaparvovirus 1
MK443316 Camivore chaphamaparovirs 1
MN3I96757 Carmivore chaphamaparvovirus 2
MIN049932 Syngnathid ichthamaparvovirus 1
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—— MF190038 Milport starfish parvo-like virus

L WMF190039 Caledonia starfish parvo-like virus




