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MODULE 7: REMOVE and MOVE

Use this module whenever an existing taxon needs to be removed:
— Either to abolish a taxon entirely (when only part (a) needs to be completed)
— Orto move a taxon and re-assign it e.g. when a species is moved from one genus to another
(when BOTH parts (a) and (b) should be completed)

Part (a)

Code 2014.002al (assigned by ICTV officers)

To remove the following taxon (or taxa) from their present position:

Helicoverpa zea single nucleopolyhedrovirus

The present taxonomic position of these taxon/taxa:

Genus: | Alphabaculovirus
Subfamily: -
Family: | Baculoviridae Fillin all that apply.
Order:

If the taxon/taxa are to be abolished (i.e. not reassigned to another taxon) write “yes” YES
in the box on the right

Reasons to justify the removal:
Explain why the taxon (or taxa) should be removed

The current species list for genus Alphabaculovirus in family Baculoviridae contains two
species, Helicoverpa armigera nucleopolyhedrovirus and Helicoverpa zea single
nucleopolyhedrovirus, that should be considered the same species for the following reasons:

1) Isolates of these two virus species display little difference in biological activity, and
are able to cross-infect and kill host larvae of both H. zea and H. armigera with
similar levels of pathogenicity (LDso/LCso) and virulence (survival time/LTso)
(Hughes et al., 1983; Ignoffo et al., 1983; Rowley et al., 2011; Williams and Payne,
1984).

2) lIsolates of the two species exhibit nearly identical restriction endonuclease fragment
patterns (Gettig and McCarthy, 1982). Also, the complete genome sequences of
isolates from both virus species exhibit high levels of nucleotide and predicted amino
acid sequence similarities and extensive co-linearity of ORF distribution (Chen et al.,
2001; Chen et al., 2002; Ogembo et al., 2009; Zhang et al., 2005).

3) When evaluated by a proposed criterion for baculovirus species demarcation (Jehle et
al., 2006), isolates of the two species appear to be variants of one species, rather than
representatives of two separate species.

The species demarcation criterion was originally developed from comparisons of
sequences from 117 separate baculovirus isolates and has been used by other
researchers to make decisions about the taxonomic status of baculoviruses. It is
based on pairwise comparison of nucleotide distances estimated from alignments of
partial lef-8, lef-9, and polh genes using the Kimura 2-parameter model of nucleotide
substitution. According to this criterion, if nucleotide distances between two
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baculoviruses at these loci are less than 0.015 subsitutions/site, the two baculoviruses
being compared are considered to be the same species. If nucleotide distances
between two viruses are greater than 0.05 substitutions/site, the viruses are
considered to be different species. If the nucleotide distances lie between 0.015 and
0.050 substitutions/site, additional characteristics of the two viruses, such as host
range, are considered when making a decision about their taxonomic status.

Phylogenetic inference of relationships among baculovirus isolates from H. zea and
H. armigera places these isolates into separate groups (Figure 1). However, pairwise
Kimura-2-parameter distances calculated for these isolates range from 0.00 — 0.016
substitutions/site, indicating that these isolates are variants of the same species
(Rowley et al., 2011). Table 1 shows pairwise Kimura-2-parameter distances for a
selection of the isolates portrayed in Figure 1.

Of the two heliothine alphabaculovirus species currently listed, we recommend that
Helicoverpa zea single nucleopolyhedrovirus be removed from the Alphabaculovirus species
list. We recommend that Helicoverpa armigera nucleopolyhedrovirus should be retained as
a species because (a) a paper on the reference sequence for Helicoverpa armigera
nucleopolyhedrovirus (Chen et al., 2001) was published prior to that for Helicoverpa zea
single nucleopolyhedrovirus (Chen et al., 2002), and (b) isolates of Helicoverpa armigera
nucleopolyhedrovirus have played a more prominent role in basic research on baculoviruses
and are more frequently used as tools for insect pest management than those of Helicovpera
zea single nucleopolyhedrovirus.
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MODULE 9: APPENDIX: supporting material

additional material in support of this proposal
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Annex:

Include as much information as necessary to support the proposal, including diagrams comparing the
old and new taxonomic orders. The use of Figures and Tables is strongly recommended but direct
pasting of content from publications will require permission from the copyright holder together with
appropriate acknowledgement as this proposal will be placed on a public web site. For phylogenetic
analysis, try to provide a tree where branch length is related to genetic distance.
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Figure 1. Phylogenetic tree of NPV isolates from Helicoverpa zea (yellow background) and
Helicoverpa armigera (orange background) based on concatenated alignments of partial
nucleotide sequences of the genes lef-8, lef-9, and polh. Also included are NPVs from Heliothis
virescens (clear background) and Busseola fusca (BufuNPV A2-4; Jehle et al., 2006), as well as
sequences from the genomes of Helicoverpa zea single nucleopolyhedrovirus strain HZSNPV F16

(Chen et al., 2002) and

Helicoverpa armigera nucleopolyhedrovirus strains HearSNPV-C1

(Zhang et al., 2005), HearSNPV-G4 (Chen et al., 2001), and HearNPV-NNg1 (Ogembo et al.,
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2009). Bootstrap values >50% for minimum evolution (ME) and maximum parsimony (MP) trees
are shown at each node where available (either ME/MP, or just ME). Adapted from Rowley et

al., 2011.

Table 1. Pairwise nucleotide distances of selected H. armigera and H. zea alphabaculoviruses from Figure
1, calculated from concatenated partial lef-8, lef-9, and polh sequence alignments.

lef8-lef9-polh

1. zea (Biotrol)

. 75 armigera (Sudan)

. 126 armigera (India)

. 543 zea (unknown)

. 663 zea (N. Carolina)

. 668 zea (unknown)

. 1027 zea (unknown)

. 1113 armigera (India)

. 1186 armigera (S. Africa)
. 1623 armigera (India)
. 3010 armigera (China)
. 3108 zea (unknown)

. zea (GemStar)

. HaNPV-C1 (China)

. HaNPV-G4 (China)

. HaNPV-NNg1 (Kenya)
. HZSNPV F16 (Texas)
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0.011
0.011 0.003

0.005 0.016 0.015

0.000 0.011 0.011 0.005

0.001 0.011 0.011 0.006 0.001

0.003 0.007 0.007 0.009 0.003 0.004

0.002 0.010 0.009 0.006 0.002 0.003 0.004

0.009 0.014 0.014 0.014 0.009 0.009 0.011 0.009

0.009 0.005 0.002 0.013 0.009 0.009 0.005 0.007 0.012

0.008 0.012 0.012 0.013 0.008 0.009 0.007 0.009 0.011 0.010

0.003 0.012 0.012 0.008 0.003 0.003 0.006 0.003 0.010 0.010 0.009

0.000 0.011 0.011 0.005 0.000 0.001 0.003 0.002 0.009 0.009 0.008 0.003

0.011 0.015 0.015 0.016 0.011 0.011 0.010 0.011 0.014 0.013 0.003 0.012 0.011

0.009 0.014 0.014 0.014 0.009 0.009 0.009 0.009 0.013 0.012 0.005 0.010 0.009 0.002
0.008 0.012 0.012 0.013 0.008 0.009 0.009 0.009 0.007 0.011 0.011 0.009 0.008 0.013 0.014
0.000 0.011 0.011 0.005 0.000 0.001 0.003 0.002 0.009 0.009 0.008 0.003 0.000 0.011 0.009 0.008
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