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	Abstract of Taxonomy Proposal: 

	
Taxonomic rank(s) affected:     Species  

Description of current taxonomy:     There are currently 65 species in genus Alphabaculovirus and 28 species in genus Betabaculovirus of the family Baculoviridae.

Proposed taxonomic change(s):    We propose to create three new species in the genus  Alphabaculovirus, one new species in the genus Betabaculovirus, and abolish one current species, Alphabaculovirus altermaconfiguratae.

Justification for the abolisment : Analysis of recently sequenced baculovirus genomes have identified four viruses that represent a previously undescribed baculovirus species, in accordance with the species demarcation criteria defined for the family Baculoviridae. An analysis of the genomes of viruses from the species Alphabaculovirus mabrassicae, Alphabaculovirus maconfiguratae and Alphabaculovirus altermaconfiguratae indicates that Alphabaculovirus altermaconfiguratae is redundant and should be abolished. The creation of A. mabrassicae precedes that of both A. maconfiguratae and A. altermaconfiguratae, and the exemplar isolate of A. mabrassicae falls in the same clade as the exemplar isolate of A. altermaconfiguratae, so we propose to abolish A. altermaconfiguratae.  




	· Text of Taxonomy proposal:  

	
Taxonomic rank(s) affected:    Species   


Description of current taxonomy:    The family Baculoviridae currently contains 97 species in 4 genera [1].  Most of the species are classified into genera Alphabaculovirus and Betabaculovirus, which contain 65 and 28 species, respectively.  Isolates are classified into these genera if they conform to the following criteria:

· Host species of the insect order Lepidoptera 
· Circular double-stranded DNA genome ranging in size from 80 to 180 kbp with a gene content characteristic of other alphabaculoviruses or betabaculoviruses; 
· Relationships to other alpha- or betabaculoviruses as inferred by molecular phylogeny; 
· Occlusion bodies formed within the nucleus (Alphabaculovirus) or the nucleocytoplasmic mileu formed after degradation of the nuclear envelope (Betabaculovirus), with a shape and size characteristic for the genus; 
· Rod-shaped virions consisting of enveloped nucleocapsids, with single (Betabaculovirus) or multiple (Alphabaculovirus) virions contained in each occlusion body.

Specific epithets for member species of Baculoviridae are Latinized words formed by merging the first two to four letters of the host genus name with the genitive form of the host specific epithet [2].  For example, the species for alphabaculovirus Autographa californica multiple nucleopolyhedrovirus is Alphabaculovirus aucalifornicae.

Proposed taxonomic change(s):     
We propose to create the following species for classification in Alphabaculovirus or Betabaculovirus:

1) Alphabaculovirus pastagnalis
Exemplar isolate: Parapoynx stagnalis nucleopolyhedrovirus 473 (PastNPV-473) [3]
Etymology: The host specific epithet stagnalis comes from stāgnum (“standing water”) and the suffix‎ -ālis, consistent with the presence of semi-aquatic larvae of the host in rice paddies.  The genitive of the suffix -alis is -alis, so we have selected pastagnalis for the virus specific epithet.

2) Alphabaculovirus pavitrealis
Exemplar isolate: Palpita vitrealis nucleopolyhedrovirus Gz05 (PaviNPV-Gz05) [4]
Etymology: Moths of Palpita vitrealis possess translucent wings, and its scientific name presumably derived from vitrus, the Latin adjective for glassy or translucent, and the suffix -alis. The genitive for the suffix -alis is -alis, so we have selected pavitrealis for the virus specific epithet.

3) Alphabaculovirus spocosmioidis
Exemplar isolate: Spodoptera cosmioides nucleopolyhedrovirus VPN72 (SpcoNPV-VPN72) [5]
Etymology: San Blas et al. [6] suggest that the host epithet cosmoides comes from the Greek kosmas (beautiful and orderly) and the suffix –(o)ides (similar to, shaped like, looking like).  We have adopted the genitive spocosmoidis for the virus specific epithet.

4) Betabaculovirus psincretae
Exemplar isolate: Psilogramma increta granulovirus GZ (PsinGV-GZ) [7]
Etymology: In the absence of information on the host epithet, we followed the general rule for making a genitive in singular and adopted the epithet psincretae for the viral species epithet.

In addition, we propose to abolish the current species Alphabaculovirus altermaconfiguratae.

Demarcation criteria: 
Species demarcation criteria for baculoviruses are based on pairwise nucleotide distances estimated with the Kimura-2-parameter (K2P) substitution model.  Initially, this criterion employed pairwise alignments of three conserved genes, with a cutoff value of >0.050 substitutions/site indicating that the viruses being compared belonged to different species, while distances <0.015 indicated that they belonged to the same species [8].  For K2P distances between these two cutoff points, additional evidence is required to support the classification of the isolates being compared into different species.  Later, a modified version of the criteria based on a larger group of complete baculovirus genome sequences was developed using concatenated pairwise nucleotide alignments of all 38 core genes of the family Baculoviridae [9].  The core gene-based criterion largely confirmed the species assignments based on the three-loci criterion, with cutoff points for species demarcation determined to be <0.021 (same species) and >0.072 (different species) substitutions/site, with additional evidence required for species assignments when pairwise distances fall between these two cutoff points.


Justification:      
Phylogenetic inference based on core gene amino acid alignments placed exemplar isolates of the proposed new species in clades with other alphabaculoviruses (Figures 1, 2) or betabaculoviruses (Figure 3).  Analysis of their nucleotide sequences yielded K2P distances above the cut-off point for new species in pairwise alignments, indicating that these viruses represented previously undescribed species in their respective genera.  

Three species of alphabaculoviruses isolated from larvae of the host genus Mamestra are currently listed for the family Baculoviridae.  These species consist of Alphabaculovirus mabrassicae (exemplar isolate: Mamestra brassica nucleopolyhedrovirus K1), Alphabaculovirus maconfiguratae (exemplar isolate: Mamestra configurata nucleopolyhedrovirus A 90/2), and Alphabaculovirus alterconfiguratae (exemplar isolate: Mamestra configurata nucleopolyhedrovirus B 96B).  The recent sequencing and analysis of several alphabaculovirus isolates from Mamestra brassica revealed that these isolates do not form a distinct monophyletic clade, but instead occur in the clades corresponding to isolates of species A. maconfiguratae or A. altermaconfiguratae [10 – 12]. K2P pairwise distances between A. mabrassicae isolates and isolates of either A. maconfiguratae or A. altermaconfiguratae confirm that one of these three species is redundant.   A. mabrassicae appeared first in the list of baculovirus species in the ICTV 5th Report (MSL #12, 1991), followed later by A. maconfiguratae (MSL #20, 2002) and A. altermaconfiguratae (MSL #23, 2005).  A majority of the sequenced  A. mabrassicae isolates, including the exemplar isolate Mamestra brassica nucleopolyhedrovirus K1, occur in the A. altermaconfiguratae clade [10].  We therefore propose that A. altermaconfiguratae should be abolished.
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Figure 1.  Phylogeny showing the relationships of baculoviruses of the Group I clade of genus Alphabaculovirus (Lefavirales: Baculoviridae). Shown is a maximum likelihood tree inferred from the concatenated alignments of 38 baculovirus core gene amino acid sequences with RAxML [13] using the Le and Gascuel (LG) substitution model [14].  Reliability of the tree was assessed with 100 rapid bootstrap replicates, with bootstrap support shown for each node.  Stars indicate 100% bootstrap support.  Colored circles indicate exemplar viruses classified in genus Alphabaculovirus and are listed in the ICTV Virus Metadata Resource.  Unclassified viruses are indicated by open circles.  The exemplar viruses for proposed species Alphabaculovirus pastagnalis and Alphabaculovirus pavitrealis are in bold type.
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Figure 2.  Phylogeny showing the relationships of baculoviruses in clade II.A of genus Alphabaculovirus (Lefavirales: Baculoviridae)[15]. Shown is a maximum likelihood tree inferred as described for Figure 1, with bootstrap support shown for each node.  Colored circles indicate exemplar viruses classified in genus Alphabaculovirus and unclassified viruses are indicated by open circles.  The exemplar virus for proposed species Alphabaculovirus spocosmioidis is in bold black type, and the exemplar virus for the species Alphabaculovirus altermaconfiguratae which we propose to abolish is in bold red type.
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Figure 3.  Phylogeny showing the relationships of baculoviruses of genus Betabaculovirus (Lefavirales: Baculoviridae). Shown is a maximum likelihood tree inferred as described for Figure 1, with bootstrap support shown for each node and the two base clades of the genus (a and b) indicated by brackets.  Colored circles indicate exemplar viruses classified in genus Betabaculovirus and unclassified viruses are indicated by open circles.  The exemplar virus for proposed species Betabaculovirus psincretae is in bold type.
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