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Part 4: APPENDIX: supporting material

[bookmark: _Hlk484777871]The genus Reptarenavirus (Arenaviridae) was established in 2015 to accommodate highly divergent snake arenaviruses. The genus includes three species for Golden Gate virus (Alethinophid 1 reptarenavirus), CAS virus (Alethinophid 2 reptarenavirus) and ROUT and University of Helsinki viruses (Alethinophid 3 reptarenavirus) (TP 2014.011a-dV, “Create a new genus, Reptarenavirus, comprising three new species in the family Arenaviridae”) (1-3). Discovery of new reptarenaviruses has since accelerated considerably (4-9). Reptarenaviruses appear to reassort their S and L genomic segments rather frequently (9) and non-equimolar ratios of divergent S and L segments can often be found in the same infected snake individual (9). There is currently no consensus on how to address these viruses taxonomically. However, at least four novel reptarenaviruses, Tavallinen suomalainen mies virus 2 (TSMV-2) and University of Giessen viruses 1–3 (UGV-1–3) (4), are classifiable by the reptarenavirus classification standards established in TP 2014.011a-dV because their S and L genomic segments are unique and have not been found in reassortants.

The ICTV Arenaviridae Study Group has recommended the use of the PAirwise Sequence Comparison (PASC) tool (https://www.ncbi.nlm.nih.gov/sutils/pasc/viridty.cgi?textpage=overview) for the assessment of novel arenaviruses (1). Cut-off values chosen for classifying reptarenaviruses belonging to the same species using this tool are >80% and >76% nucleotide sequence identity in the S and L segments, respectively. We therefore performed PASC on TSMV-2 and UGV-1–3.

The closest PASC hit for the TSMV-2 L segment is Golden Gate virus (Alethinophid 1 reptarenavirus, GenBank #JQ717263) with 71% pairwise identity (i.e. less than 76%), thereby justifying the creation of a novel species. The closest PASC hit for the TSMV-2 S segment is Golden Gate virus (Alethinophid 1 reptarenavirus, GenBank #JQ717264) with 75% pairwise identity (i.e. less than 80%), thereby justifying the creation of a novel species.

UGV-1-3 cluster tightly together. The closest PASC hit for the UGV-1 L segment is Golden Gate virus (Alethinophid 1 reptarenavirus, GenBank #JQ717263) with 68% pairwise identity (i.e. less than 76%), thereby justifying the creation of a novel species for all three viruses. The closest PASC hit for the UGV-1 S segment is Golden Gate virus (Alethinophid 1 reptarenavirus, GenBank #JQ717264) with 75% pairwise identity (i.e. less than 80%), thereby justifying the creation of a novel species for all three viruses.
Phylogenetic analysis of the reptarenavirus RNA-dependent RNA polymerase (RdRp) and nucleoprotein (NP) coding sequences confirm the PASC results (Figure 1A and 1B).


Figure 1




To further confirm the taxonomic position of TSMV-2 and UGV–3, Bayesian phylogenetic analyses were inferred in BEAST2 employing 6 independent MCMC runs with a chain length of 50,000,000 generations using concatenated coding-complete reptarenavirus genomes (polymerase+glycoprotein+nucleocapsid). Tree and log files of independent runs of BEAST were combined using LogCombiner 2.4.5, employing a Burn-in period of 10%. The Markov chain Monte Carlo analyses were run until effective sample sizes above 200 were obtained. A consensus tree was built with TreeAnnotator 2.4.5 using the maximum clade credibility method and visualized in FigTree v1.4.0 (Figure 2). Once again, the results of this analysis are in accordance with those above and indicate the need for two novel reptarenavirus species.

Figure 2
Maximum clade credibility summary tree representations estimated from concatenated polymerase, glycoprotein and nucleocapsid amino acid sequences. Numbers next to selected nodes indicate the posterior support, which can be interpreted as the probability of the clade being true given the data, the model and the parameter priors. The tree is drawn to scale, with branch lengths expressed in the number of substitutions per site. Arenaviridae species are presented in blue, genera in purple, and putative new taxa in beige.

We propose to classify TSMV-2 in a new species “Ordinary reptarenavirus” [Finish “Tavallinen” = usual, ordinary] and UGV-1–3 in a new species “Giessen reptarenavirus” [after the virus name, which is named after a town]. Furthermore, we propose to change the current species names Alethinophid 1–3 reptarenavirus to “Golden reptarenavirus”, “California reptarenavirus”, and “Rotterdam reptarenavirus” to more closely mimic mammarenavirus species names and to avoid future numbering conflicts.
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A) RdRp coding sequences, maximum likelihood/MEGA, 500 bootstraps
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B) Nucleoprotein coding sequences, maximum likelihood/MEGA, 500 bootstraps
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