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Abstract
	A new virus infecting Adonis ramosa (Ranunculaceae) was found in Saitama Prefecture, Japan, and the virus was identified by the authors as a carmovirus. AdMV causes mosaic and yellowing in Adonis ramosa, and it was purified via mechanical inoculation to Chenopodium quinoa followed by single lesion amplification in this host.  Analyses (below) indicates Adonis mosaic virus fits the criteria as a new species in genus Alphacarmovirus.


Text of proposal
		The GenBank sequence LC171345 [7] appears to contain the complete genome of this virus. The genome organizations of alphacarmoviruses, betacarmoviruses, gammacarmoviruses, and pelarspoviruses are similar, and all express their replicases via stop-codon readthrough, but only pelarspoviruses express all downstream genes from a sgRNA, which is facilitated by using a noncanonical start codon for movement protein 2. AdMV has an AUG start codon for all ORFs, and its CP has a MW of 38 kDa. Below are the current genus demarcation criteria in the family Tombusviridae, and species demarcation criteria within genus Alphacarmovirus [5]. Note that recombination between tombusvirids has produced species such that the RdRp and CP genes do not produce similarly branched trees (Figs.1 & 2). The only anomalous data for AdMV is the reported size of virions of 28 nm [7], but the scale bar on the figure suggests that they are closer to the reported range of other species with large CPs that form protruding domains (32-35 nm) [4].

Genus demarcation criteria in the family Tombusviridae [5]
• Structural criteria: spherical virions with either a smooth or granular appearance.
•  Genomic criteria: genome organization, number of genome segments, size of genome,
       number of subgenomic RNAs.
•  Polymerase criteria: gene interrupted by a termination codon or a -1 ribosomal 
       frameshifting element that is periodically read through; differential branching of
       phylogenetic trees based on complete RdRp.

 Species demarcation criteria within genus Alphacarmovirus [5]
    1) Less than 75% aa sequence identity in the polymerase and
    2) Less than 75% aa sequence identity in the coat protein.

	





Supporting evidence

	Table 1.   Percent identities of alphacarmovirus RdRps and CPs

	
	
	
	
	
	
	
	
	
	

	
	
	Coat Proteins

	
	
	AdMV
	CarMV
	PFBV
	HoRV
	NLVCV
	CbMV
	SgCV
	AnFBV

	RdRps
	AdMV
	100
	56.1
	39.9
	39.5
	37.4
	33.8
	39.5
	32.7

	
	CarMV
	66.5
	100
	37.6
	38.9
	36.3
	33.1
	41.4
	35.3

	
	PFBV
	59.2
	58.0
	100
	55.2
	39.1
	40.1
	44.3
	37.1

	
	HoRV
	58.5
	57.9
	66.1
	100
	35.9
	37.1
	43.2
	34.0

	
	NLVCV
	53.5
	51.6
	51.0
	52.3
	100
	32.5
	33.2
	29.6

	
	CbMV
	53.1
	50.3
	56.4
	55.5
	53.7
	100
	43.9
	27.8

	
	SgCV
	54.5
	54.1
	56.2
	55.6
	49.3
	53.7
	100
	30.9

	
	AnFBV
	53.5
	52.4
	54.5
	54.5
	49.5
	50.1
	51.5
	100
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Phylogenetic tree of RdRps for Tombusvirids  
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Fig. 1 Phylogenetic (distance) analyses of tombusviridRdRpsvs of HCV-H77 

[AF011751_2421..3011] Protein alignments were performed using MUSCLE [1, 2] while trees 

were generated in Mega 7 [3] with the Maximum Likelihood algorithm using 500 bootstrap 

replicates.  There were 71 sequences, and all positions with less than 50% site coverage were 

eliminated, leaving 781 positions in the final dataset.  A scale bar is shown, and brackets 

connecting tombusviridsto HCV were shortened proportionately.  A green box encloses the 

subfamily Procedovirinae.
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Phylogenetic tree of CPs for Tombusvirids

Fig. 2 Phylogenetic (distance) analyses of CP-coding tombusviridsvs CP of HEV 

(AAA03191.1) [6].  Protein alignments were performed using MUSCLE [1, 2] while trees were 

generated in Mega 7 [3] with the Maximum Likelihood algorithm using 500 bootstrap replicates. 

There were 62 sequences,  and all positions with less than 50% site coverage were eliminated, 

leaving 358 positions in the final data set. The tree is shown with a scale bar, and the brackets 

connecting tombusviridsto HEV was shortened proportionately.


