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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 |2014.001aV (assigned by ICTV officers)

To create 1 new species within:
Fill in all that apply.

Genus: | Orthohepadnavirus e li thet h(;g(her taxon haz yetto ?e ) it
TR Created (In a later moadule, below) write
SUbfam!:y: — “(new)” after its proposed name.
Family: Hepad_naV'”dae « 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 hepatitis virus JX941466-68

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

Within the genus Orthohepadnavirus, the species were demarcated based on the following

ICTV criteria:

1) Full genome nucleotide sequence diversity of different species should be more than 15%,
e.g. woodchuck hepatitis virus (WHV) / hepatitis B virus (HBV) 40%; ground squirrel
hepatitis virus (GSHV) / WHV 15%; woolly monkey hepatitis B virus (WMHBYV) / HBV
20%; WMHBV/WHYV 30% [1].

2) Difference in host range: HBV is limited to infect primates [2, 3]. WMHBYV was originally
found in woolly monkey, but could be transmitted to spider monkey [4]. GSHV was
originally found in ground squirrel [5], but could experimentally infect chipmunks and
woodchucks [6, 7]. WHV was originally found in woodchuck and does not infect other

rodents [7, 8].

In 2012 we first identified a new orthohepadnavirus in bats through metagenomic analysis

followed by confirmation based on full genome sequencing and morphology observation [9].
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The newly discovered bat hepatitis virus (BtHV) has 3,230 nt in full genome, which is close to
the size of primate hepatitis viruses (=3,200 nt) but smaller than rodent hepatitis viruses
(=3,300 nt). Under electron microscopy, the viral particles were observed, which were
morphologically similar to cores/nucleocapsids or subviral particles (Fig.1). The genomic
structure of BtHV contains the same circular and compact genome as other
orthohepadnaviruses, comprising 4 open reading frames respectively encoding Pol,
preS1/preS2/S, preC/C, and X protein in the same direction (Fig. 2). Here we propose
classification of BtHV as a new species within orthohepadnavirus genus based on above
criteria and following research data:
1) Genome sequence diversity: Nucleotide sequence diversity of BtHV full genome is 46.8-
50.4% with HBV, 48.6-49.0% with WMHBYV, 50.1-50.6% with WHV and 51.6-51.9% with
GSHYV (see annex Fig. 3 and table), more divergent than those between current species

within the genus.

2) Host range: To date, this virus has only been found in long-fingered bats.
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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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100nm
Figure 1. Electron microscopy of negative-stained BtHV particles (arrow), which were

morphologically similar to either cores/nucleocapsids or subviral particles. Bar scale represents

100 nm. [from He et al. (2013) Emerg Infect Dis.19(4): 638-640].
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Figure 2. Schematic of genome organization of the BtHV. Boxes and arrows represent the ORFs
encoding the main proteins: Pol gene (2,305 to 1,636), preS1/S2 and S gene from (2,864 to 833),
preC/C gene (1,815 to 2,468) and X gene (1,378 to 1,812). Two 12 nt direct repeat sequences
(DR1 from 1,825 to 1,836 and DR2 from1,594 to 1,605), the encapsidation signal € (1,848 to
1,903) and YMDD domain (734 to 745) are also depicted in the map. [from He et al. (2013)Emerg

Infect Dis.19(4): 638-640].
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Figure 3: Phylogenetic analysis based on full genomic sequences of BtHVs and other
representatives of current species within family Hepadnaviridae. These sequences were aligned
using Clustal W, and the alignment was tested with the neighbour-joining method. Calibration bar:
substitution per site. The classifications of 3 BtHV isolates are highlighted in red color.

*: Arctic squirrel hepatitis virus may be a member of the genus Orthohepadnavirus but has not

been approved as species.
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Table. The length statistic of genes and the percent diversity between BtHV and other

hepadnaviruses *

Pol. gene preS1/preS2/S gene preC/C gene X gene

nt D. aa D. nt D. aa D. nt D. aa D nt D. aa D.
Virus
BtHV776 2562 / 853 / 1200 / 399 / 654 |/ 217 |/ 435 / 144 /
HBV 2532 37 843 43 1203 37 400 41 639 35 212 34 465 39 154 51
WMHBV 2508 37 835 45 1176 36 391 40 636 35 211 37 459 34 152 50
WHV 2640 34 879 44 1281 34 426 49 678 31 225 29 426 33 141 56
ASHV 2634 33 877 47 1284 33 427 48 654 32 217 29 417 31 138 48
DHBV 2526 59 841 70 1104 47 367 70 888 58 295 78 a / a /

a: nt, the nucleotide length of gene; D., the percent diversity of nucleotide sequence and amino
acid sequence between BtHV and the others; aa, the amino acids length of gene; a, X gene not

available for DHBV; the accession numbers of HBV, WMHBYV, WHV, ASHV and DHBV are

D00329, AF046996, AY 344076, U29144 and EU429324.
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