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Part 3: PROPOSED TAXONOMY

	Name of accompanying Excel module: 2019.017N.A.v1_Brno.xlsx



Supporting material:
[bookmark: _GoBack]In 2016/2017, we identified a novel hantavirus in European noctules (Nyctalus noctula) (Strakova et al., 2017). Initial screening with nested PCR targeting a short conserved fragment of the L segment of hantaviruses (Klempa et al., 2006), rendered 2 short sequences (GenBank Accession numbers: KR920359 and KR920360). Next-generation sequencing (IonTorrent, ThermoFisher Scientific) was applied to the positive samples to determine the complete coding sequence of the 3 segments (GenBank Accession numbers: KX845678, KX845679, and KX845680, for the S, M, and L segment, respectively). We named this new bat-borne hantavirus Brno virus (BRNV) after the city it was first discovered, Brno in the Czech Republic. The complete coding sequences are 1269, 3408 and 6432 nt in length for the S, M, and L segment, respectively. Sequence comparison revealed that the three genome segments and the encoded proteins of BRNV showed 54.7–78.3% nucleotide and 44.5–81.7% amino acid sequence identity with other bat-borne hantaviruses, whereas sequence identity with hantaviruses from rodents, shrews, and moles ranged from 50.1 and 64.8% at the nucleotide and from 38.9 and 64.1% at amino acid level. 

The most recent species demarcation criteria (proposal 2017.012M), suggested by the ICTV Bunyaviridae Study Group (now ICTV Bunyavirales Study Group), allow the classification solely based on genetic data. It is based on a concatenated multiple sequence alignment of complete amino acid sequences of the N and GPC proteins, which is used to calculate PED (pairwise evolutionary distances) values using WAG amino acid substitution matrix. A virus of the family Hantaviridae is assigned to a distinct species if its PED value greater than 0.1. According to this criterion, BRNV clearly represents a new hantavirus species because the lowest PED value, observed for the most closely related virus, Lóngquán virus (LQUV; species Longquan loanvirus, subfamily Mammantavirinae, family Hantaviridae) is 0.5.  Therefore, we propose a creation of a new species named Brno loanvirus in the genus Loanvirus to formally classify BRNV. 

To support our data, we performed phylogenetic analyses (for S, M, and L segments) based on the most recent taxonomy of hantaviruses (proposals 2018.010M and 2017.012M). The results are shown in Figures 1–3. Briefly, phylogenetic analyses were done with available sequences of complete coding regions of all three segments and with all genera (Loanvirus, Mobatvirus, Orthohantavirus, Thottimvirus) in the family Hantaviridae. The phylogenetic trees were calculated using BioEdit and MEGA6 (Maximum-Likelihood method, Jukes-Cantor model, Gamma 5 distribution and 1000 bootstrap). BRNV groups with the other bat-borne hantaviruses of the genus Loanvirus, together with LQUV, based on the position of this virus in phylogenetic trees for S and M segment, coding nucleocapsid protein and glycoproteins, respectively. Unfortunately, for LQUV, the complete coding sequence of L segment is not available.

[image: ]
Figure 1: Phylogenetic tree based on coding-complete sequences of S segment of all genera in family Hantaviridae. The novel virus, Brno virus, is highlighted in red and clusters together with other bat-borne and mole-borne hantaviruses. Legend: 1 – Genus Loanvirus, 2 – Genus Mobatvirus, 3 – Genus Orthohantavirus, 4 – Genus Thottimvirus.  
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Figure 2: Phylogenetic tree based on coding-complete sequences of M segment of all genera in family Hantaviridae. The novel virus, Brno virus, is highlighted in red and clusters together with other bat-borne and mole-borne hantaviruses. Legend: 1 – Genus Loanvirus, 2 – Genus Mobatvirus, 3 – Genus Orthohantavirus, 4 – Genus Thottimvirus.  
[image: ]

Figure 3: Phylogenetic tree based on available coding-complete sequences of L segment of all genera in family Hantaviridae. The novel virus, Brno virus, is highlighted in red and clusters together with other bat-borne and mole-borne hantaviruses. Legend: 1 – Genus Loanvirus, 2 – Genus Mobatvirus, 3 – Genus Orthohantavirus, 4 – Genus Thottimvirus.  
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