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MODULE 2: NEW SPECIES

If more than one, they should be a group of related species belonging to the same genus. All new
species must be placed in a higher taxon. This is usually a genus although it is also permissible for
species to be “unassigned” within a subfamily or family. Wherever possible, provide sequence
accession number(s) for one isolate of each new species proposed.

Code |2011.024aV (assigned by ICTV officers)

To create two new species within:
Fill in all that apply.

Genus: | Mastadenovirus e If the higher taxon has yet to be

T : created (in a later module, below) write
Subfamily: | Unassigned “(new)” after its proposed name.

Family: Adeno_\/iridae e If no genus is specified, enter
Order: | Unassigned “unassigned” in the genus box.
And name the new species: GenBank sequence accession
number(s) of reference isolate:
Bat adenovirus B JN252129
Murine adenovirus B HMO049560

Reasons to justify the creation and assignment of the new species:
e Explain how the proposed species differ(s) from all existing species.
o If species demarcation criteria (see module 3) have previously been defined for the
genus, explain how the new species meet these criteria.
o If criteria for demarcating species need to be defined (because there will now be more
than one species in the genus), please state the proposed criteria.
e Further material in support of this proposal may be presented in the Appendix, Module 9

The proposed novel species Bat adenovirus B within the genus Mastadenovirus would contain
an adenovirus type that shows adequate phylogenetic distances (based on three large non-
structural and three large structural proteins: DNA polymerase, pTP, pllla, penton base, hexon,
100K) from the member of proposed species Bat adenovirus A and members of all established
adenovirus species. The viruses in the proposed species Bat adenovirus A and Bat adenovirus B
originate from bats of different genera and are appreciably different in G+C content. The
phylogenetic relationships and the specific hosts reflect an evolutionary distance that justifies
the creation of this species.

The proposed novel species Murine adenovirus B contains an adenovirus type that shows
adequate phylogenetic distances (>15% based on three large non-structural and three large
structural proteins: DNA polymerase, pTP, pllla, penton base, hexon, 100K) from the members
of accepted species Murine adenovirus A and Murine adenovirus C and members of all
accepted adenovirus species. The phylogenetic relationships, differences in genome
organization from the two other murine adenovirus types and distinct G+C content (63.35%
compared to 47.78 and 47.22%) justify the creation of this species.
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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.

The first bat adenovirus (BtAdV-1) was isolated from a fruit bat of the suborder Megachiroptera
[Maeda et al., 2008]. Also in 2008, a novel adenovirus (BtAdV-2 strain PPV1) was isolated from
German free-ranging vespertillionid bats (Pipistrellus pipistrellus) [Sonntag et al., 2009]. This
was the first adenovirus isolated from a microchiropteran bat. In 2010, Li Y. et al. published the
isolation and the whole genome sequence of a third bat adenovirus (BtAdV-3, proposed species
Bat adenovirus A). Meanwhile, the full genome sequence of the isolated BtAdV-2 (strain PPV1)
was also determined and analyzed [Kohl et al. 2011].

We appreciate and fully agree with the proposal for and the conditional EC approval of the
species Bat adenovirus A. We now propose the establishment of a second bat adenovirus species
named Bat adenovirus B for BtAdV-2. This species would contain an adenovirus type (BtAdV-2
strain PPV1) with a sufficient phylogenetic distances from the single member (BtAdV-3) of
proposed species Bat adenovirus A and all members of established adenovirus species. Bats are
the second largest order of mammals, containing more than 1,000 different species. BtAdV-2 and
BtAdV-3 originate from bat hosts in different genera. Moreover, the G+C content difference
between BtAdV-3 (56.8%) and BtAdV-2 (53.5%) is appreciable.

Several further BtAdVs have been detected by PCR in China, Hungary and Germany [Li et al.,
2010b; Drexler et al., 2011; Janoska et al., 2011; Vidovszky and Boldogh, 2011], and by
metagenomic study of guano from American bats [Li et al, 2010a]. This increasing number of
novel BtAdVs reflects a large genetic diversity among their hosts, and will require the
establishment of further viral species in future.

Two AdV serotypes have been isolated from house mice (Mus musculus): murine adenovirus 1
(MAdV-1) strain FL [Hartley and Rowe, 1960] and murine adenovirus 2 (MAdV-2) strain K87
[Hashimoto et al., 1966; Sugiyama et al., 1967]. The third MAdV type isolated recently from a
striped field mouse (Apodemus agrarius) was named murine adenovirus 3 (MAdV-3) and the
analysis of its genome accomplished [Klempa et al., 2009]. MAdV-1 and MAdV-3 are classified
into the species Murine adenovirus A and Murine adenovirus C. The name Murine adenovirus B
was retained for MAdV-2 until its genome sequencing and publication were completed.

Fig. 1 (following two pages). Phylogenetic analysis of BtAdV-2 and MAdV-2 using amino acid
sequences of DNA polymerase and hexon proteins of the four adenovirus genera having multiple
adenovirus species. The phylogenetic trees were made by Neighbour-joining calculations and
bootstrap analysis with 1,000 replications (MEGA4; http://www.megasoftware.net). Bootstrap
values are shown as percentage. BtAdV-2 is shown in red and bold. MAdV-2 is shown in green
and bold. The scale bar shows the evolutionary distance of 0.1aa substitution (polymerase) or 0.05
aa substitution (hexon) per position.
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The MAdV-2 genome has a length of 35,203 bp and a G+C content of 63.35% [Hemmi et al.,
2011]. Both values are considerably higher than those for MAdV-1 and MAdV-3 (30,944 and
30,570 bp, 47.78 and 47.22%). The genome maps of the three MAdV types demonstrate that
almost every gene of MAdV-2 is larger than its counterpart in MAdV-1 and MAdV-3.
Furthermore, there are important differences in the genome organization (Fig. 2). The E3 region
in MAdV-2 is different from that in MAdV-1 and MAdV-3. MAdV-2 E3 contains two genes,
whereas MAdV-1 and MAdV-3 E3 contains a single gene. Also, whereas almost all
mastadenoviruses (including MAdV-2) contain a 12.5K homologue in the E3 region, both
MAdV-1 and MAdV-3 lack it. The second E3 gene of MAdV-2 is unique and does not show any
similarity to any known gene. In the E4 region, in addition to the 34K gene homologue, which is
present in all three MAdVs (and almost all other mastadenoviruses), the four MAdV-3 ORFs have
homologues in four of the five MAdV-1 ORFs. In MAdV-2 E4 , there are only two ORFs in
addition to the 34K gene homologue, and they are not homologous with any E4 ORFs of MAdV-1
or MAdV-3 (or any other known gene). Overall, MAdV-1 and MAdV-3 (which are members of
different species) are much more similar to each other than is either to MAdV-2.

Phylogenetic calculations show that MAdV-1 and MAdV-3 are more closely related to each other
than MAdV-2 [Hemmi et al., 2011]. The calculated phylogenetic distance between MAdV-2 and

MAdV-1 or MAdV-3 or any other AdV consistently exceeds that required (5-15%) in the species
demarcation criteria (Fig. 1; the six phylogenetic trees in the original publication).

Comparison of the genome maps of MAdVs
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Fig. 2. The genome organizations of the three MAdV types demonstrate characteristic differences
that justify their ordering in different viral species.
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