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Part 2: PROPOSED TAXONOMY
	Present the proposed new taxonomy on accompanying spreadsheet

	Name of accompanying spreadsheet:  2019.001M.A.v1.Lyssavirus.xlsx







Part 4: APPENDIX: supporting material
Taiwan bat lyssavirus (TWBLV) was isolated twice, in 2016 and 2017, from moribund and dead Japanese pipistrelle bats (Pipistrellus abramus) in Taiwan. Complete genome sequences of both isolates available, MF472709 and MF472710.

The present species demarcation criteria within Lyssavirus genus include:

1. Genetic distances, with the threshold of 80–82% nucleotide identity for the complete N gene, that provides better quantitative resolution compared to other genes, or 80–81% nucleotide identity for concatenated coding regions of N+P+M+G+L Globally, all isolates belonging to the same species have higher identity values than the threshold, except the viruses currently assigned to the species Lagos bat lyssavirus.

2. Topology and consistency of phylogenetic trees, obtained with various evolutionary models.

3. Antigenic patterns in reactions with anti-nucleocapsid monoclonal antibodies (preceded by serologic cross-reactivity and definition of lyssavirus serotypes, using polyclonal antisera).

4. Whenever available, additional characters, such as ecological properties, host and geographic range, pathological features are used.

Based on these, TWBLV should be assigned to a new lyssavirus species:

1. The TWBLV demonstrates genetic identity values below the demarcation threshold indicated above. It is most similar genetically to Irkut virus (N gene, 79.0-80.6%; concatenated coding N+P+M+G+L sequences, 74.0%) followed by European bat lyssavirus 1 (N gene, 78.8-79.4%;  concatenated coding N+P+M+G+L sequences, 75.1%) and Duvenhage virus (N gene77.7-77.9%; concatenated coding N+P+M+G+L sequences, 73.2%); Appendix, Table 1.

2. Phylogenetically, TWBLV is placed ancestrally in the cluster joining the aforementioned Irkut virus, European bat lyssavirus 1 and Duvenhage virus; Appendix, Figure 1.

3. The most related genetically Irkut virus was repeatedly isolated in north-eastern Asia (Russia, China) from bats of another genus, Murina spp. Another related virus, European bat lyssavirus 1, circulates in Europe, and the primary reservoir host of this virus is also bat from another genus, Eptesicus serotinus. Finally, the third member of this cluster, Duvenhage virus, was isolated on several occasions in Africa, from an unidentified insectivorous bat and humans succumbed from rabies after bat bites. Therefore, ecologically and geographically TWBLV is separated substantially from the most genetically-related viruses.

	
Table 1. Genetic identities between TWBLV and lyssaviruses from other species based on separate gene sequences and concatenated coding N+P+M+G+L sequences (Hu et al., 2018).
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Figure 1. Phylogenetic position of TWBLV within Lyssavirus genus based on concatenated coding N+P+M+G+L gene sequences (Hu et al., 2018).
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lecularly by nucleotide sequencing. In addition, after we
isolated the viruses from the brain tissues, we performed
reverse transcription PCR and virus isolation for visceral
organs and salivary glands: both tests were positive for the

salivary glands of both bats.

nome of the isolated viruses. designated Taiwan bat lyssa-
virus (TWBLV). The first TWBLV isolate was designated
TWBLV/IN/2016 (GenBank accession no. MF472710).
and the second TWBLV/YL/2017 (GenBank accession

no. MF472709). We amplified the nucleoprotein (N).

Table 2. Nucleotide identities for the N, P, M, G, L genes and the concatenated coding genes between Taiwan bat lyssavirus, a
putative new lyssavirus found in 2 Japanese pipistrelles (Pipistrellus abramus) in Taiwan in 2016 and 2017, compared with other

_lyssaviruses™
Concatenated
Identity, % coding genes
Lyssavirus species (GenBank accession no.) N P M G L (N+P+M+G+L)
Rabies lyssavirus (NC001542) 752 62.8-63.1 74.6-74.8 61.6-62.3 77 70.0-70.1
Lagos bat lyssavirus (NC020807) 73.5-73.7 53.8-54.1 73.6 55.0-55.6 71.3-714 67.8-67.9
Mokola lyssavirus (NC008429) 72.7-73.3 522-524 72.0-726 56.7-56.9 70.6-70.7 67.3-67.4
Duvenhage lyssavirus (NC020810) 77.7-77.9 67.5-67.6 78.4-79.2 63.9-64.0 74.8-74.9 73.2
European bat 1 lyssavirus (NC009527) 78.8-79.4 69.6-69.7  80.9-81.1 66.1 76.7-76.8 751
European bat 2 lyssavirus (NC009528) 75.3-75.6 66.0-66.3 79.2-79.5 64.5-64.6 737 72.2-72.3
U Australian bat lyssavirus (NC003243) 76.3-76.5 62.2 721 61.7-62.0 72.3-72.5 704
Aravan lyssavirus (NC020808) 76.5-76.7 65.6-66 80.3-80.6  64.4-64.5 74.6-74.9 72.9-73.1
Khujand lyssavirus (NC025385) 74.6-74.7 67.0-67.1 78.6-78.7  64.5-64.9 74.2-74.3 72.4-72.5
Irkut lyssavirus (NC020809) 79.0-79.1 68.3-68.6 80.3 65.3-65.8 75.3-75.4 74
Irkut lyssavirus-THChina12 (JX442979) 80.5-80.6 68.7-69.0  79.8-80.0 64-64.6 75.1-75.4 74
West Caucasian bat lyssavirus (NC025377) 72.3-72.7 51.2-51.5 71.4 52.0 68.3-68.4 65-65.2
Shimoni bat lyssavirus (NC025365) 74.1-74.5 54.9-55.1 74.2-746  56.2-56.4 71.1-71.2 68.2
Ikoma lyssavirus (NC018629) 69.7-69.8 51.9-52.3 69.3-69.6 50.9-51.2 65.4-65.6 62.9
Bokeloh bat lyssavirus (NC025251) 75.0-75.2 66.0-66.3 78.2 64.4-64.5 74.1-74.2 72.3-72.4
Lleida bat lyssavirus (NC031955) 69.2-69.5 50.8-50.9  70.4-70.9 51.2 66.2 63.2-63.3
Gannoruwa bat lyssavirus (NC031988) 75.5-75.7 62.8-63.1 75.4-75.7  63.7-64.3 73.5-736 71.5-716
*G, glycoprotein; L, RNA-dependent RNA polymerase; M, matrix protein; N, nucleoprotein; P phosphoprotein
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