[image: ]This Word module should be used for all taxonomic proposals. 
Please complete Part 1 and:
either Part 3 for proposals to create new taxa or change existing taxa 
or Part 2 for proposals of a general nature.   
Submit the completed Word module, together with the accompanying Excel module named in Part 3, to the appropriate ICTV Subcommittee Chair.
For guidance, see the notes written in blue, below, and the help notes in file Taxonomic_Proposals_Help_2018.
Part 1: TITLE, AUTHORS, etc

	Code assigned:
	[bookmark: _GoBack]2018.009P
	(to be completed by ICTV officers)

	Short title: Establishment of a new genus in the family Betaflexiviridae - Wamavirus, with one new species

	

	Author(s):

	Min Xin, Xifeng Wang

	Corresponding author with e-mail address:

	xfwang@ippcaas.cn
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Part 3: PROPOSED TAXONOMY

	Name of accompanying Excel module: 2018.009P.N.v1.Wamavirus.xlsx


The taxonomic changes you are proposing should be presented on an accompanying Excel module, 2017_TP_Template_Excel_module. Please enter the file name of the completed module in this box.

Supporting material:
	additional material in support of this proposal



	Please explain the reasons for the taxonomic changes you are proposing and provide evidence to support them. The following information should be provided, where relevant:
· Higher taxa: 
· There is no formal requirement to state demarcation criteria when proposing new genera or other higher taxa. However, a similar concept should apply in pursuit of a rational and consistent virus taxonomy. 
· Please indicate the origin of names assigned to new taxa at genus level and above.
· For each new genus a type species must be designated to represent it. Please explain your choice. 

A new betaflexivirus, tentatively named watermelon virus A (WVA), was identified by high throughput RNA-sequencing from watermelon (Citrullus lanatus) leaves showing crinkling and mosaic collected from Kaifeng, China. Sanger sequencing was used to confirm the assembled genome. The samples were co-infected with an additional three viruses so symptomatology cannot be attributed to WVA.

The complete genomic sequence of WVA isolate KF15 (GenBank accession number  KY363796) is 8,372 nt excluding the poly(A) tail, encoding four ORFs (Figure 1). The largest ORF1 encodes a replication-associated polyprotein (RP) of 212 kDa with three putative conserved domains (methyltransferase, RNA helicase and RNA-dependent RNA polymerase). ORF2 encodes a putative movement protein (MP) of 35 kDa, similar to the '30K-type' MP of viruses in the subfamily Trivirinae (Martelli et al., 2007). ORF3 encodes a hypothetical protein of 212 aa (25 kDa) of unknown function. The putative WVA CP (molecular mass: 27 kDa) is encoded by the ORF4. Although similar to members of the family Betaflexiviridae, WVA has a different genome structure than any of the viruses belonging to the established genera of this family. 

The WVA replicase shares highest nt (51.8%) and aa (38.0%) identities with citrus leaf blotch virus (CLBV). Likewise, WVA possesses highest 47.6% nt identity with cherry twisted leaf associated virus (CTLaV) and 23.7% aa identity with cherry rusty mottle associated virus (CRMaV) in the deduced CP (Table 1). All the values are well below the species demarcation threshold (less than 72% nucleotide or 80% amino acid sequence identity in the CP or the RP genes) required for the family Betaflexiviridae (Adams et al., 2004; Adams et al., 2011). Furthermore, phylogenetic trees based on the RP and CP amino acid sequences reveal that WVA groups together with the betaflexiviruses, especially with CLBV, AVCaV (apricot vein clearing associated virus) and CPrV (caucasus prunus virus), members of the subfamily Trivirinae, in the replicase-based tree (Figure 2). In contrast, WVA clusters with CLBV and members of the subfamily Quinvirinae in the CP tree (Figure 3). 

Identity and phylogenetic analysis also indicate that WVA is a new virus related to recognized members of the family Betaflexiviridae; however, its properties do not fit any of the existing genera. Therefore, we propose creation of a new genus in the family. The name Wamavirus is proposed (Watermelon virus A) for a newly proposed genus which should contain only one species at this moment (Watermelon virus A), typified by the isolate WVA-KF15.


· Supporting evidence: The use of Figures and Tables is strongly recommended (note that copying from publications will require permission from the copyright holder). For phylogenetic analysis, try to provide a tree where branch length is related to genetic distance. 
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Figure 1. Schematic representation of the genomic organizations of watermelon virus A (WVA) and other members classified within the family Betaflexiviridae. Predicted open reading frames (ORFs) are indicated as boxes: replication-associated polyprotein (RP) genes are shown in green, '30K-like' movement protein (MP) genes in yellow, triple gene block (TGB) genes in orange, coat protein (CP) genes in red, nucleic acid binding protein (NB) genes in purple, and other ORFs in white (U: proteins with unknown function). The methyltransferase (Mtr), viral RNA helicase (Hel), and RNA-dependent RNA polymerase (RdRp) domains of RP in WVA are also shown. The abbreviations and accession numbers are as shown in Table 1.
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Figure 2. Phylogenetic tree constructed using the amino acid sequences of replicase protein from WVA (red star) and other members of the order Tymovirales. CTV (citrus tristeza virus), a (+) ssRNA virus in the family Closteroviridae, was used as an outgroup. The tree was generated by MEGA6 using a neighbor-joining method (Poisson model) with pairwise gaps deletion and 1,000 bootstrap replicates. The abbreviations and accession numbers are as shown in Table 1.
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Figure 3. Phylogenetic analysis (performed as described in Figure 2) of the coat protein amino acid sequences of WVA and other members in the family Betaflexiviridae. 
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Table 1. Percentage (%) nucleotide and deduced amino acid sequence identities between watermelon virus A and selected members of the family Betaflexiviridae. The highest identities are shown in bold and red fonts.

	Virus
	Abbreviation
	Accession No.
  (Genome)
	Nucleotide Identity (%)
	Amino Acid Identity (%)

	
	
	
	ORF1
	ORF2
	ORF4
	RP
	MP
	CP

	citrus leaf blotch virus
	CLBV
	NC_003877
	51.8
	49.2
	37.2
	38.0
	32.6
	17.8

	apricot vein clearing associated virus
	AVCaV
	HG008921  
	49.5
	47.0
	38.8
	37.1
	39.0
	9.0

	caucasus prunus virus
	CPrV
	KM507061
	50.0
	42.2
	45.1
	35.6
	29.9
	13.6

	apple stem pitting virus
	ASPV
	NC_003462 
	46.7
	-
	33.4
	28.8
	-
	13.1

	peach chlorotic mottle virus
	PCMV
	EF693898 
	47.4
	-
	32.9
	27.3
	-
	16.0

	cherry rusty mottle associated virus
	CRMaV
	KF030869 
	47.8
	-
	46.3
	29.8
	-
	23.7

	cherry twisted leaf associated virus
	CTLaV
	KF030846
	49.3
	-
	47.6
	30.5
	-
	19.5

	cherry virus A
	CVA
	NC_003689 
	43.6
	41.2
	-
	20.7
	14.3
	16.0

	apple stem grooving virus
	ASGV
	NC_001749  
	44.1
	42.9
	-
	22.1
	21.4
	12.8

	grapevine virus F
	GVF
	KP114220
	46.6
	42.8
	36.9
	28.4
	17.8
	7.7

	grapevine virus A
	GVA
	NC_003604 
	48.7
	41.5
	44.7
	29.0
	18.3
	7.3

	cherry mottle leaf virus
	CMLV
	NC_002500 
	48.6
	40.1
	41.3
	31.5
	14.0
	17.7

	apple chlorotic leaf spot virus
	ACLSV
	NC_001409 
	50.3
	42.1
	44.7
	31.2
	16.1
	16.8

	potato virus T
	PVT
	NC_011062  
	46.3
	44.7
	39.2
	28.8
	16.9
	16.6

	[bookmark: OLE_LINK1]prunus virus T
	PrVT
	KF700262
	49.7
	45.2
	46.4
	29.5
	18.5
	18.0

	diuris virus A
	DiVA
	NC_019029 
	39.1
	40.5
	38.3
	22.2
	16.3
	2.1

	diuris virus B
	DiVB
	NC_019030
	44.5
	47.2
	44.1
	22.5
	16.4
	8.9

	carrot Ch virus 1
	CChV-1
	KF533711
	48.4
	44.4
	42.7
	31.5
	17.6
	14.8

	carrot Ch virus 2
	CChV-2
	KF533710 
	51.5
	46.8
	44.2
	31.5
	17.6
	14.8

	gaillardia latent virus
	GalLV
	KJ415259
	48.8
	-
	43.0
	29.7
	-
	16.7

	phlox virus S
	PhVS
	EF492068 
	49.1
	-
	43.7
	28.3
	-
	19.2
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