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Create 2 new species (Malagasivirus A and Malagasivirus  B) in a new genus (Malagasivirus)

The proposed genus Malagasivirus comprises two species each containing one novel picornavirus named lesavirus 1 and 2, respectively. These viruses have been detected in faecal specimens of ring-tailed lemurs (Lemur catta) and black-and-white ruffed lemurs (Varecia variegata). No virus was isolated yet. Preliminary studies on the prevalence of malagasiviruses in various lemur species revealed an apparent host species-specific distribution:
Lesavirus 1 was only prevalent in faeces of ring-tailed lemurs but not in those of black lemurs, blue-eyed black lemurs, mongoose lemurs, black-and-white ruffed lemurs or Coquerel's sifakas.
Lesavirus 2 was only prevalent in faeces of black-and-white ruffed lemurs but not in those ring-tailed lemurs, black lemurs, blue-eyed black lemurs, mongoose lemurs, or Coquerel's sifakas.

Closest relatives of the malagasiviruses are hunniviruses, teschoviruses and the swine picornavirus Japan Tottori-WOL (compare Figs. 2-5).

Relation to other picornaviruses:
-	Malagasiviruses have a typical picornavirus genome layout:
		5'-UTR[L/1A-1B-1C-1D-2Anpgp/2B-2Chel/3A-3BVPg-3Cpro-3Dpol]3'UTR
		(compare Fig. 1 of supporting material)
-	Malagasiviruses possess typical hallmarks of picornaviruses: 
		- capsid protein 1B, 1C, 1D: rhv domain, 
		- 2A: NPGP sequence motif,
		- 2C: GxxGxGKS motif of helicases,
		- 3B: Y residue in third position,
		- 3C: CxCGx14GxH motif
		- 3D: KDE, PSG, YGDD motifs
-	Phylogenetic analyses indicate a distinct branch that clusters either with the unassigned swine picornavirus Tottori-WOL (P1 tree) or the hunniviruses (2Chel, 3Cpro, 3Dpol trees; compare Figs. 2-5 of supporting material).


Distinguishing features of malagasiviruses compared to hunni- and teschoviruses: 

1.	Malagasiviruses have a unique L protein.
2.	Sequence divergences (uncorrected p-distances) of all relevant genome regions is high in pairwise comparisons:
	-	VP1: nt divergence >0.55, aa divergence >0.65;
	-	P1: nt divergence >0.47, aa divergence >0.5;
	-	2Chel: nt divergence >0.45, aa divergence >0.5;
	-	3Cpro: nt divergence >0.5, aa divergence >0.6;
	-	3Dpol: nt divergence >0.4, aa divergence >0.42 
	(compare tables 1-10 of supporting material).
3.	The 2B protein of malagasiviruses shares some similarity to the hunnivirus 2B protein but lacks a C-terminal domain of c. 75-90 aa: 
	-	157 aa (lesavirus 1) and 158 aa (lesavirus 2) vs. 234-250 aa of hunnivirus 2B;
	The malagasivirus 2B protein shares no similarity to teschovirus 2B.
4.	The 3A protein of malagasiviruses shares little similarity with the respective teschovirus and hunnivirus proteins.

Distinguishing features of the malagasiviruses A and B: 

1. Malagasiviruses A and B exhibit different host specificities.
2. Sequence divergences (uncorrected p-distances) of all relevant genome regions justify assignment to 2 species:
	<52% nt identity in VP1 nt sequence (<50% aai)
	<61% nt identity in P1 nt sequence (<61% aai),
	<68% nt identity in 2C nt sequence (<76% aai),
	<68% nt identity in 3C nt sequence (<73% aai) and
	<68% nt identity in 3D nt sequence (<76% aai) (compare tables 1-10 of supporting material).
	64.0% nt identity in genome comparison (67.2% aai in the polyprotein).

Species demarcation criteria:
Members of a species of genus Malagasivirus:
- share a common genome organization,
- share greater than 70% aa identity in the polyprotein,
- share greater than 70% aa identity in the P1,
- share greater than 70% aa identity in the non-structural proteins 2C + 3CD.


Type species of genus: 
Malagasivirus A, lesavirus 1 [Mis101308/2012], GenBank acc. no. KM396707

Origin of the names:
malagasi refers to the Madagascan (Malagasy) origin of the two lemurs species;
lesavirus sigla for lemur stool-associated virus


	References:
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Figure 1: Comparison of the genome organisation of lesavirus, Hunnivirus A, Teschovirus A and porcine picornavirus Japan (schematic depiction). The open reading frames are indicated by boxes. Positions of putative 3Cpro cleavage sites are indicated by , the VP0 processing site is indicated by a ¶ and the site of termination/reinitiation of RNA translation at the NPGP sequence motif is indicated by an arrow (). The lengths of the deduced proteins are also presented. The 5'-NTRs may be incomplete. Unique genome regions (L, 2B, 3A) are shaded. 







Legend to Figure 2:  Phylogenetic analyses of picornavirus P1 using Bayesian tree inference (MrBayes 3.2). Fifty-two picornavirus sequences of the Aphthovirus/Cardiovirus/Cosavirus/Erbovirus/Hunnivirus/Mischivirus/Mosavirus/ Senecavirus/Teschovirus/Torchivirus supergroup were retrieved from GenBank; the newt ampivirus sequence served as outgroup [Note: the supergroup does not imply a taxonomic entity but reflects phylogenetic clustering of the respective genera observed in different tree inference methods (NJ, ML, Bayesian MCMC)]. Presented are GenBank accession numbers, genus names, species names and—if available—common names and types. Designations of isolates are given in square brackets. Yet unassigned viruses are printed in blue. Proposed names are printed in red and indicated by a dot (). Numbers at nodes indicate posterior probabilities obtained after 4,000,000 generations. The optimal substitution model (GTR+G+I) was determined with MEGA 5. The scale indicates substitutions/site.


Legend to Figure 3:  Phylogenetic analyses of picornavirus 2Chel using Bayesian tree inference (MrBayes 3.2). Fifty-two picornavirus sequences of the Aphthovirus/Cardiovirus/Cosavirus/Erbovirus/Hunnivirus/Mischivirus/ Mosavirus/Senecavirus/Teschovirus/Torchivirus supergroup were retrieved from GenBank; the newt ampivirus sequence served as outgroup [Note: the supergroup does not imply a taxonomic entity but reflects phylogenetic clustering of the respective genera observed in different tree inference methods (NJ, ML, Bayesian MCMC)]. Presented are GenBank accession numbers, genus names, species names and—if available—common names and types. Designations of isolates are given in square brackets. Yet unassigned viruses are printed in blue. Proposed names are printed in red and indicated by a dot (). Numbers at nodes indicate posterior probabilities obtained after 2,000,000 generations. The optimal substitution model (GTR+G+I) was determined with MEGA 5. The scale indicates substitutions/site.


Legend to Figure 4:  Phylogenetic analyses of picornavirus 3Cpro using Bayesian tree inference (MrBayes 3.2). Fifty-two picornavirus sequences of the Aphthovirus/Cardiovirus/Cosavirus/Erbovirus/Hunnivirus/Mischivirus/  Mosavirus/Senecavirus/Teschovirus/Torchivirus supergroup were retrieved from GenBank; the newt ampivirus sequence served as outgroup [Note: the supergroup does not imply a taxonomic entity but reflects phylogenetic clustering of the respective genera observed in different tree inference methods (NJ, ML, Bayesian MCMC)]. Presented are GenBank accession numbers, genus names, species names and—if available—common names and types. Designations of isolates are given in square brackets. Yet unassigned viruses are printed in blue. Proposed names are printed in red and indicated by a dot (). Numbers at nodes indicate posterior probabilities obtained after 4,000,000 generations. The optimal substitution model (GTR+G+I) was determined with MEGA 5. The scale indicates substitutions/site.


Legend to Figure 5:  Phylogenetic analyses of picornavirus 3Dpol using Bayesian tree inference (MrBayes 3.2). Fifty-two picornavirus sequences of the Aphthovirus/Cardiovirus/Cosavirus/Erbovirus/Hunnivirus/Mischivirus/ Mosavirus/Senecavirus/Teschovirus/Torchivirus supergroup were retrieved from GenBank; the newt ampivirus sequence served as outgroup [Note: the supergroup does not imply a taxonomic entity but reflects phylogenetic clustering of the respective genera observed in different tree inference methods (NJ, ML, Bayesian MCMC)]. Presented are GenBank accession numbers, genus names, species names and—if available—common names and types. Designations of isolates are given in square brackets. Yet unassigned viruses are printed in blue. Proposed names are printed in red and indicated by a dot (). Numbers at nodes indicate posterior probabilities obtained after 2,000,000 generations. The optimal substitution model (GTR+G+I) was determined with MEGA 5. The scale indicates substitutions/site.
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Table 1. Estimates of Evolutionary Divergence between VP1 Nucleotide Sequences
[ 1] #KM396707 Lesavirus 1 [Mis101308/2012]
[ 2] #KM396708 Lesavirus 2 [Nai108015/2012]
[ 3] #JQ941880 Hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]
[ 4] #HM153767 Hunnivirus A2 (ovine_hungarovirus) [OHUV1/2009/HUN]
[ 5] #KX156157 Hunnivirus A6 [rodent/Rn/PicoV/SX2015_2]
[ 6] #KJ950971 Hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]
[ 7] #KT944214 Hunnivirus A7 [05VZ-75-RAT099]
[ 8] #KT944212 Hunnivirus A8 [83GR-70-RAT106]
[ 9] #KT944213 Hunnivirus A8 [83GR-70-RAT130]
[10] #AF231769 Teschovirus A1 PTV1 [Talfan]
[11] #LC113907 Swine_picornavirus Japan [Tottori-WOL]
[          1       2       3       4       5       6       7       8       9      10      11 ]
[ 1]          [0.016 ][0.018 ][0.018 ][0.019 ][0.018 ][0.018 ][0.019 ][0.019 ][0.018 ][0.018 ]
[ 2]   0.482          [0.019 ][0.018 ][0.019 ][0.018 ][0.018 ][0.017 ][0.017 ][0.017 ][0.017 ]
[ 3]   0.586   0.575          [0.018 ][0.018 ][0.018 ][0.018 ][0.018 ][0.018 ][0.019 ][0.018 ]
[ 4]   0.587   0.593   0.352          [0.018 ][0.017 ][0.018 ][0.018 ][0.018 ][0.018 ][0.017 ]
[ 5]   0.580   0.591   0.275   0.343          [0.018 ][0.017 ][0.018 ][0.017 ][0.018 ][0.018 ]
[ 6]   0.608   0.611   0.399   0.409   0.399          [0.019 ][0.019 ][0.019 ][0.016 ][0.017 ]
[ 7]   0.573   0.563   0.471   0.481   0.468   0.455          [0.017 ][0.017 ][0.018 ][0.017 ]
[ 8]   0.576   0.578   0.483   0.478   0.473   0.449   0.287          [0.005 ][0.018 ][0.017 ]
[ 9]   0.572   0.571   0.476   0.480   0.464   0.448   0.287   0.023          [0.017 ][0.017 ]
[10]   0.638   0.649   0.607   0.612   0.600   0.635   0.601   0.610   0.615          [0.017 ]
[11]   0.616   0.607   0.642   0.626   0.639   0.652   0.629   0.628   0.629   0.654
The number of base differences per site from between sequences are shown. Standard error estimate(s) are shown above the diagonal. The analysis involved 11 nucleotide sequences. Codon positions included were 1st+2nd+3rd+Noncoding. All ambiguous positions were removed for each sequence pair. There were a total of 888 positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1].

___	within type comparison,				___	between types/within species comparison,	
___	between species/within genus comparison,	___	between genera comparison



Table 2. Estimates of Evolutionary Divergence between VP1 Amino Acid Sequences
[ 1] #KM396707 Lesavirus 1 [Mis101308/2012]
[ 2] #KM396708 Lesavirus 2 [Nai108015/2012]
[ 3] #JQ941880 Hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]
[ 4] #HM153767 Hunnivirus A2 (ovine_hungarovirus) [OHUV1/2009/HUN]
[ 5] #KX156157 Hunnivirus A6 [rodent/Rn/PicoV/SX2015_2]
[ 6] #KJ950971 Hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]
[ 7] #KT944214 Hunnivirus A7 [05VZ-75-RAT099]
[ 8] #KT944212 Hunnivirus A8 [83GR-70-RAT106]
[ 9] #KT944213 Hunnivirus A8 [83GR-70-RAT130]
[10] #AF231769 Teschovirus A1 PTV1 [Talfan]
[11] #LC113907 Swine_picornavirus Japan [Tottori-WOL]
[          1       2       3       4       5       6       7       8       9      10      11 ]
[ 1]          [0.029 ][0.029 ][0.028 ][0.029 ][0.027 ][0.029 ][0.029 ][0.029 ][0.025 ][0.026 ]
[ 2]   0.520          [0.030 ][0.030 ][0.030 ][0.028 ][0.028 ][0.029 ][0.029 ][0.026 ][0.027 ]
[ 3]   0.697   0.693          [0.028 ][0.025 ][0.031 ][0.032 ][0.032 ][0.032 ][0.028 ][0.028 ]
[ 4]   0.717   0.684   0.321          [0.028 ][0.031 ][0.031 ][0.031 ][0.031 ][0.028 ][0.028 ]
[ 5]   0.706   0.680   0.213   0.274          [0.030 ][0.031 ][0.032 ][0.032 ][0.028 ][0.027 ]
[ 6]   0.740   0.707   0.385   0.412   0.406          [0.032 ][0.032 ][0.032 ][0.026 ][0.027 ]
[ 7]   0.715   0.719   0.526   0.561   0.531   0.487          [0.026 ][0.026 ][0.028 ][0.027 ]
[ 8]   0.706   0.698   0.507   0.548   0.511   0.450   0.203          [0.006 ][0.028 ][0.027 ]
[ 9]   0.699   0.696   0.502   0.544   0.507   0.454   0.207   0.009          [0.027 ][0.028 ]
[10]   0.790   0.776   0.747   0.754   0.752   0.771   0.760   0.763   0.770          [0.024 ]
[11]   0.784   0.764   0.790   0.779   0.795   0.801   0.798   0.796   0.794   0.824
The number of amino acid differences per site from between sequences are shown. Standard error estimate(s) are shown above the diagonal. The analysis involved 11 amino acid sequences. The coding data was translated assuming a Standard genetic code table. All ambiguous positions were removed for each sequence pair. There were a total of 296 positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1].

___	within type comparison,				___	between types/within species comparison,	
___	between species/within genus comparison,	___	between genera comparison



Table 3. Estimates of Evolutionary Divergence between P1 Nucleotide Sequences
[ 1] #KM396707 Lesavirus 1 [Mis101308/2012]
[ 2] #KM396708 Lesavirus 2 [Nai108015/2012]
[ 3] #JQ941880 Hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]
[ 4] #HM153767 Hunnivirus A2 (ovine_hungarovirus) [OHUV1/2009/HUN]
[ 5] #KX156157 Hunnivirus A6 [rodent/Rn/PicoV/SX2015_2]
[ 6] #KJ950971 Hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]
[ 7] #KT944214 Hunnivirus A7 [05VZ-75-RAT099]
[ 8] #KT944212 Hunnivirus A8 [83GR-70-RAT106]
[ 9] #KT944213 Hunnivirus A8 [83GR-70-RAT130]
[10] #AF231769 Teschovirus A1 PTV1 [Talfan]
[11] #LC113907 Swine_picornavirus Japan [Tottori-WOL]
[          1       2       3       4       5       6       7       8       9      10      11 ]
[ 1]          [0.009 ][0.009 ][0.009 ][0.009 ][0.010 ][0.009 ][0.010 ][0.010 ][0.009 ][0.009 ]
[ 2]   0.398          [0.009 ][0.010 ][0.010 ][0.010 ][0.009 ][0.010 ][0.010 ][0.011 ][0.009 ]
[ 3]   0.492   0.486          [0.008 ][0.008 ][0.009 ][0.009 ][0.009 ][0.009 ][0.011 ][0.010 ]
[ 4]   0.499   0.502   0.282          [0.008 ][0.010 ][0.010 ][0.010 ][0.009 ][0.010 ][0.010 ]
[ 5]   0.496   0.486   0.253   0.280          [0.009 ][0.009 ][0.010 ][0.010 ][0.011 ][0.010 ]
[ 6]   0.503   0.499   0.355   0.356   0.347          [0.009 ][0.009 ][0.009 ][0.010 ][0.009 ]
[ 7]   0.499   0.500   0.394   0.400   0.377   0.379          [0.008 ][0.008 ][0.010 ][0.009 ]
[ 8]   0.482   0.502   0.392   0.399   0.376   0.380   0.216          [0.004 ][0.010 ][0.009 ]
[ 9]   0.481   0.499   0.387   0.397   0.374   0.378   0.221   0.039          [0.010 ][0.009 ]
[10]   0.558   0.556   0.542   0.556   0.533   0.554   0.538   0.546   0.548          [0.010 ]
[11]   0.520   0.528   0.546   0.539   0.547   0.545   0.537   0.535   0.539   0.573
The number of base differences per site from between sequences are shown. Standard error estimate(s) are shown above the diagonal. The analysis involved 11 nucleotide sequences. Codon positions included were 1st+2nd+3rd+Noncoding. All ambiguous positions were removed for each sequence pair. There were a total of 2745 positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1].

___	within type comparison,				___	between types/within species comparison,	
___	between species/within genus comparison,	___	between genera comparison



Table 4. Estimates of Evolutionary Divergence between P1 Amino Acid Sequences
[ 1] #KM396707 Lesavirus 1 [Mis101308/2012]
[ 2] #KM396708 Lesavirus 2 [Nai108015/2012]
[ 3] #JQ941880 Hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]
[ 4] #HM153767 Hunnivirus A2 (ovine_hungarovirus) [OHUV1/2009/HUN]
[ 5] #KX156157 Hunnivirus A6 [rodent/Rn/PicoV/SX2015_2]
[ 6] #KJ950971 Hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]
[ 7] #KT944214 Hunnivirus A7 [05VZ-75-RAT099]
[ 8] #KT944212 Hunnivirus A8 [83GR-70-RAT106]
[ 9] #KT944213 Hunnivirus A8 [83GR-70-RAT130]
[10] #AF231769 Teschovirus A1 PTV1 [Talfan]
[11] #LC113907 Swine_picornavirus Japan [Tottori-WOL]
[          1       2       3       4       5       6       7       8       9      10      11 ]
[ 1]          [0.017 ][0.016 ][0.016 ][0.016 ][0.016 ][0.016 ][0.017 ][0.017 ][0.016 ][0.016 ]
[ 2]   0.397          [0.017 ][0.017 ][0.017 ][0.017 ][0.016 ][0.016 ][0.016 ][0.017 ][0.015 ]
[ 3]   0.560   0.538          [0.013 ][0.011 ][0.016 ][0.016 ][0.016 ][0.016 ][0.016 ][0.017 ]
[ 4]   0.565   0.537   0.187          [0.013 ][0.016 ][0.016 ][0.016 ][0.016 ][0.017 ][0.016 ]
[ 5]   0.556   0.537   0.149   0.160          [0.016 ][0.016 ][0.017 ][0.017 ][0.017 ][0.016 ]
[ 6]   0.576   0.550   0.302   0.313   0.307          [0.016 ][0.016 ][0.016 ][0.016 ][0.016 ]
[ 7]   0.553   0.538   0.368   0.378   0.368   0.353          [0.011 ][0.011 ][0.016 ][0.017 ]
[ 8]   0.543   0.528   0.361   0.381   0.361   0.346   0.126          [0.003 ][0.016 ][0.017 ]
[ 9]   0.536   0.525   0.357   0.377   0.355   0.346   0.125   0.008          [0.016 ][0.017 ]
[10]   0.667   0.646   0.639   0.648   0.639   0.642   0.642   0.648   0.649          [0.015 ]
[11]   0.591   0.595   0.633   0.632   0.637   0.630   0.636   0.625   0.624   0.694
Table. Estimates of Evolutionary Divergence between Sequences
The number of amino acid differences per site from between sequences are shown. Standard error estimate(s) are shown above the diagonal. The analysis involved 11 amino acid sequences. The coding data was translated assuming a Standard genetic code table. All ambiguous positions were removed for each sequence pair. There were a total of 915 positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1].

___	within type comparison,				___	between types/within species comparison,	
___	between species/within genus comparison,	___	between genera comparison



Table 5. Estimates of Evolutionary Divergence between 2Chel Nucleotide Sequences
[ 1] #KM396707 Lesavirus 1 [Mis101308/2012]
[ 2] #KM396708 Lesavirus 2 [Nai108015/2012]
[ 3] #JQ941880 Hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]
[ 4] #HM153767 Hunnivirus A2 (ovine_hungarovirus) [OHUV1/2009/HUN]
[ 5] #KX156157 Hunnivirus A6 [rodent/Rn/PicoV/SX2015_2]
[ 6] #KJ950971 Hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]
[ 7] #KT944214 Hunnivirus A7 [05VZ-75-RAT099]
[ 8] #KT944212 Hunnivirus A8 [83GR-70-RAT106]
[ 9] #KT944213 Hunnivirus A8 [83GR-70-RAT130]
[10] #AF231769 Teschovirus A1 PTV1 [Talfan]
[11] #LC113907 Swine_picornavirus Japan [Tottori-WOL]
[          1       2       3       4       5       6       7       8       9      10      11 ]
[ 1]          [0.014 ][0.016 ][0.016 ][0.015 ][0.015 ][0.016 ][0.015 ][0.015 ][0.015 ][0.016 ]
[ 2]   0.324          [0.014 ][0.015 ][0.015 ][0.015 ][0.015 ][0.015 ][0.015 ][0.016 ][0.016 ]
[ 3]   0.460   0.461          [0.013 ][0.014 ][0.014 ][0.014 ][0.014 ][0.014 ][0.015 ][0.016 ]
[ 4]   0.476   0.458   0.226          [0.014 ][0.014 ][0.014 ][0.014 ][0.014 ][0.015 ][0.016 ]
[ 5]   0.470   0.475   0.278   0.286          [0.013 ][0.013 ][0.013 ][0.013 ][0.015 ][0.016 ]
[ 6]   0.481   0.472   0.296   0.281   0.226          [0.009 ][0.010 ][0.010 ][0.015 ][0.016 ]
[ 7]   0.471   0.464   0.288   0.271   0.239   0.124          [0.010 ][0.009 ][0.015 ][0.016 ]
[ 8]   0.470   0.468   0.283   0.279   0.224   0.126   0.117          [0.005 ][0.015 ][0.015 ]
[ 9]   0.460   0.471   0.287   0.276   0.221   0.125   0.107   0.028          [0.015 ][0.015 ]
[10]   0.465   0.498   0.483   0.470   0.452   0.479   0.482   0.483   0.482          [0.015 ]
[11]   0.538   0.536   0.537   0.523   0.542   0.537   0.535   0.545   0.540   0.565
The number of base differences per site from between sequences are shown. Standard error estimate(s) are shown above the diagonal. The analysis involved 11 nucleotide sequences. Codon positions included were 1st+2nd+3rd+Noncoding. All ambiguous positions were removed for each sequence pair. There were a total of 1011 positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1].

___	within type comparison,				___	between types/within species comparison,	
___	between species/within genus comparison,	___	between genera comparison



Table 6. Estimates of Evolutionary Divergence between 2Chel Amino Acid Sequences
[ 1] #KM396707 Lesavirus 1 [Mis101308/2012]
[ 2] #KM396708 Lesavirus 2 [Nai108015/2012]
[ 3] #JQ941880 Hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]
[ 4] #HM153767 Hunnivirus A2 (ovine_hungarovirus) [OHUV1/2009/HUN]
[ 5] #KX156157 Hunnivirus A6 [rodent/Rn/PicoV/SX2015_2]
[ 6] #KJ950971 Hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]
[ 7] #KT944214 Hunnivirus A7 [05VZ-75-RAT099]
[ 8] #KT944212 Hunnivirus A8 [83GR-70-RAT106]
[ 9] #KT944213 Hunnivirus A8 [83GR-70-RAT130]
[10] #AF231769 Teschovirus A1 PTV1 [Talfan]
[11] #LC113907 Swine_picornavirus Japan [Tottori-WOL]
[          1       2       3       4       5       6       7       8       9      10      11 ]
[ 1]          [0.023 ][0.027 ][0.027 ][0.027 ][0.027 ][0.027 ][0.027 ][0.027 ][0.027 ][0.026 ]
[ 2]   0.245          [0.026 ][0.027 ][0.027 ][0.027 ][0.027 ][0.027 ][0.027 ][0.027 ][0.026 ]
[ 3]   0.542   0.533          [0.016 ][0.022 ][0.023 ][0.023 ][0.022 ][0.022 ][0.027 ][0.026 ]
[ 4]   0.536   0.536   0.090          [0.022 ][0.023 ][0.022 ][0.023 ][0.022 ][0.027 ][0.026 ]
[ 5]   0.537   0.547   0.217   0.207          [0.021 ][0.021 ][0.021 ][0.021 ][0.027 ][0.025 ]
[ 6]   0.547   0.566   0.232   0.232   0.180          [0.010 ][0.012 ][0.011 ][0.027 ][0.025 ]
[ 7]   0.537   0.559   0.214   0.211   0.173   0.037          [0.009 ][0.009 ][0.027 ][0.025 ]
[ 8]   0.534   0.553   0.207   0.211   0.183   0.053   0.028          [0.004 ][0.027 ][0.026 ]
[ 9]   0.531   0.550   0.207   0.211   0.176   0.046   0.028   0.006          [0.027 ][0.026 ]
[10]   0.585   0.573   0.586   0.567   0.561   0.580   0.574   0.574   0.571          [0.026 ]
[11]   0.669   0.667   0.633   0.633   0.630   0.655   0.646   0.642   0.639   0.650
Table. Estimates of Evolutionary Divergence between Sequences
The number of amino acid differences per site from between sequences are shown. Standard error estimate(s) are shown above the diagonal. The analysis involved 11 amino acid sequences. The coding data was translated assuming a Standard genetic code table. All ambiguous positions were removed for each sequence pair. There were a total of 337 positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1].

___	within type comparison,				___	between types/within species comparison,	
___	between species/within genus comparison,	___	between genera comparison




Table 7. Estimates of Evolutionary Divergence between 3Cpro Nucleotide Sequences
[ 1] #KM396707 Lesavirus 1 [Mis101308/2012]
[ 2] #KM396708 Lesavirus 2 [Nai108015/2012]
[ 3] #JQ941880 Hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]
[ 4] #HM153767 Hunnivirus A2 (ovine_hungarovirus) [OHUV1/2009/HUN]
[ 5] #KX156157 Hunnivirus A6 [rodent/Rn/PicoV/SX2015_2]
[ 6] #KJ950971 Hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]
[ 7] #KT944214 Hunnivirus A7 [05VZ-75-RAT099]
[ 8] #KT944212 Hunnivirus A8 [83GR-70-RAT106]
[ 9] #KT944213 Hunnivirus A8 [83GR-70-RAT130]
[10] #AF231769 Teschovirus A1 PTV1 [Talfan]
[11] #LC113907 Swine_picornavirus Japan [Tottori-WOL]
[          1       2       3       4       5       6       7       8       9      10      11 ]
[ 1]          [0.017 ][0.019 ][0.019 ][0.019 ][0.019 ][0.019 ][0.018 ][0.019 ][0.019 ][0.020 ]
[ 2]   0.321          [0.020 ][0.020 ][0.020 ][0.019 ][0.019 ][0.019 ][0.019 ][0.019 ][0.020 ]
[ 3]   0.545   0.519          [0.015 ][0.014 ][0.016 ][0.016 ][0.016 ][0.016 ][0.019 ][0.020 ]
[ 4]   0.553   0.496   0.207          [0.015 ][0.017 ][0.016 ][0.016 ][0.016 ][0.019 ][0.021 ]
[ 5]   0.556   0.529   0.160   0.229          [0.015 ][0.015 ][0.015 ][0.015 ][0.019 ][0.020 ]
[ 6]   0.564   0.548   0.313   0.316   0.281          [0.011 ][0.011 ][0.011 ][0.020 ][0.020 ]
[ 7]   0.558   0.529   0.311   0.293   0.272   0.096          [0.009 ][0.009 ][0.020 ][0.020 ]
[ 8]   0.554   0.537   0.293   0.298   0.258   0.100   0.067          [0.007 ][0.020 ][0.019 ]
[ 9]   0.563   0.534   0.295   0.300   0.258   0.103   0.071   0.037          [0.020 ][0.019 ]
[10]   0.543   0.554   0.577   0.590   0.567   0.573   0.574   0.569   0.569          [0.019 ]
[11]   0.593   0.603   0.593   0.557   0.595   0.586   0.583   0.602   0.592   0.599
The number of base differences per site from between sequences are shown. Standard error estimate(s) are shown above the diagonal. The analysis involved 11 nucleotide sequences. Codon positions included were 1st+2nd+3rd+Noncoding. All ambiguous positions were removed for each sequence pair. There were a total of 648 positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1].

___	within type comparison,				___	between types/within species comparison,	
___	between species/within genus comparison,	___	between genera comparison




Table 8. Estimates of Evolutionary Divergence between 3Cpro Amino Acid Sequences
[ 1] #KM396707 Lesavirus 1 [Mis101308/2012]
[ 2] #KM396708 Lesavirus 2 [Nai108015/2012]
[ 3] #JQ941880 Hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]
[ 4] #HM153767 Hunnivirus A2 (ovine_hungarovirus) [OHUV1/2009/HUN]
[ 5] #KX156157 Hunnivirus A6 [rodent/Rn/PicoV/SX2015_2]
[ 6] #KJ950971 Hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]
[ 7] #KT944214 Hunnivirus A7 [05VZ-75-RAT099]
[ 8] #KT944212 Hunnivirus A8 [83GR-70-RAT106]
[ 9] #KT944213 Hunnivirus A8 [83GR-70-RAT130]
[10] #AF231769 Teschovirus A1 PTV1 [Talfan]
[11] #LC113907 Swine_picornavirus Japan [Tottori-WOL]
[          1       2       3       4       5       6       7       8       9      10      11 ]
[ 1]          [0.030 ][0.032 ][0.033 ][0.032 ][0.032 ][0.033 ][0.033 ][0.033 ][0.032 ][0.030 ]
[ 2]   0.271          [0.032 ][0.033 ][0.032 ][0.033 ][0.033 ][0.033 ][0.033 ][0.032 ][0.030 ]
[ 3]   0.644   0.642          [0.023 ][0.022 ][0.030 ][0.029 ][0.029 ][0.029 ][0.032 ][0.032 ]
[ 4]   0.624   0.637   0.149          [0.025 ][0.031 ][0.030 ][0.030 ][0.030 ][0.032 ][0.032 ]
[ 5]   0.653   0.657   0.125   0.173          [0.028 ][0.027 ][0.028 ][0.027 ][0.032 ][0.032 ]
[ 6]   0.657   0.655   0.266   0.285   0.237          [0.014 ][0.016 ][0.016 ][0.031 ][0.031 ]
[ 7]   0.649   0.647   0.260   0.264   0.221   0.048          [0.010 ][0.009 ][0.031 ][0.031 ]
[ 8]   0.649   0.647   0.255   0.255   0.226   0.063   0.024          [0.005 ][0.031 ][0.031 ]
[ 9]   0.653   0.652   0.260   0.260   0.221   0.058   0.019   0.005          [0.031 ][0.031 ]
[10]   0.640   0.663   0.682   0.697   0.692   0.700   0.701   0.711   0.706          [0.029 ]
[11]   0.745   0.754   0.695   0.680   0.695   0.709   0.705   0.710   0.705   0.773
The number of amino acid differences per site from between sequences are shown. Standard error estimate(s) are shown above the diagonal. The analysis involved 11 amino acid sequences. The coding data was translated assuming a Standard genetic code table. All ambiguous positions were removed for each sequence pair. There were a total of 216 positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1].

___	within type comparison,				___	between types/within species comparison,	
___	between species/within genus comparison,	___	between genera comparison




Table 9. Estimates of Evolutionary Divergence between 3Dpol Nucleotide Sequences
[ 1] #KM396707 Lesavirus 1 [Mis101308/2012]
[ 2] #KM396708 Lesavirus 2 [Nai108015/2012]
[ 3] #JQ941880 Hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]
[ 4] #HM153767 Hunnivirus A2 (ovine_hungarovirus) [OHUV1/2009/HUN]
[ 5] #KX156157 Hunnivirus A6 [rodent/Rn/PicoV/SX2015_2]
[ 6] #KJ950971 Hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]
[ 7] #KT944214 Hunnivirus A7 [05VZ-75-RAT099]
[ 8] #KT944212 Hunnivirus A8 [83GR-70-RAT106]
[ 9] #KT944213 Hunnivirus A8 [83GR-70-RAT130]
[10] #AF231769 Teschovirus A1 PTV1 [Talfan]
[11] #LC113907 Swine_picornavirus Japan [Tottori-WOL]
[          1       2       3       4       5       6       7       8       9      10      11 ]
[ 1]          [0.012 ][0.014 ][0.013 ][0.013 ][0.013 ][0.013 ][0.013 ][0.013 ][0.013 ][0.014 ]
[ 2]   0.310          [0.013 ][0.012 ][0.012 ][0.013 ][0.013 ][0.013 ][0.013 ][0.015 ][0.014 ]
[ 3]   0.425   0.414          [0.010 ][0.010 ][0.011 ][0.011 ][0.011 ][0.011 ][0.013 ][0.013 ]
[ 4]   0.410   0.419   0.156          [0.010 ][0.010 ][0.010 ][0.009 ][0.009 ][0.014 ][0.014 ]
[ 5]   0.420   0.415   0.189   0.173          [0.010 ][0.011 ][0.011 ][0.010 ][0.013 ][0.014 ]
[ 6]   0.415   0.422   0.200   0.160   0.212          [0.006 ][0.006 ][0.006 ][0.014 ][0.014 ]
[ 7]   0.422   0.419   0.216   0.166   0.222   0.056          [0.006 ][0.006 ][0.014 ][0.014 ]
[ 8]   0.420   0.423   0.207   0.162   0.220   0.057   0.060          [0.003 ][0.014 ][0.013 ]
[ 9]   0.423   0.427   0.211   0.159   0.215   0.056   0.060   0.018          [0.014 ][0.014 ]
[10]   0.483   0.478   0.481   0.480   0.486   0.477   0.477   0.470   0.474          [0.013 ]
[11]   0.467   0.452   0.473   0.470   0.459   0.465   0.467   0.466   0.464   0.527
The number of base differences per site from between sequences are shown. Standard error estimate(s) are shown above the diagonal. The analysis involved 11 nucleotide sequences. Codon positions included were 1st+2nd+3rd+Noncoding. All ambiguous positions were removed for each sequence pair. There were a total of 1392 positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1].

___	within type comparison,				___	between types/within species comparison,	
___	between species/within genus comparison,	___	between genera comparison




Table 10. Estimates of Evolutionary Divergence between 3Dpol Amino Acid Sequences
[ 1] #KM396707 Lesavirus 1 [Mis101308/2012]
[ 2] #KM396708 Lesavirus 2 [Nai108015/2012]
[ 3] #JQ941880 Hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]
[ 4] #HM153767 Hunnivirus A2 (ovine_hungarovirus) [OHUV1/2009/HUN]
[ 5] #KX156157 Hunnivirus A6 [rodent/Rn/PicoV/SX2015_2]
[ 6] #KJ950971 Hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]
[ 7] #KT944214 Hunnivirus A7 [05VZ-75-RAT099]
[ 8] #KT944212 Hunnivirus A8 [83GR-70-RAT106]
[ 9] #KT944213 Hunnivirus A8 [83GR-70-RAT130]
[10] #AF231769 Teschovirus A1 PTV1 [Talfan]
[11] #LC113907 Swine_picornavirus Japan [Tottori-WOL]
[          1       2       3       4       5       6       7       8       9      10      11 ]
[ 1]          [0.019 ][0.022 ][0.022 ][0.022 ][0.022 ][0.022 ][0.021 ][0.022 ][0.023 ][0.022 ]
[ 2]   0.243          [0.022 ][0.022 ][0.022 ][0.022 ][0.022 ][0.022 ][0.022 ][0.023 ][0.022 ]
[ 3]   0.432   0.434          [0.012 ][0.014 ][0.014 ][0.015 ][0.014 ][0.014 ][0.023 ][0.022 ]
[ 4]   0.425   0.432   0.081          [0.013 ][0.013 ][0.013 ][0.013 ][0.013 ][0.023 ][0.022 ]
[ 5]   0.439   0.436   0.110   0.094          [0.015 ][0.015 ][0.015 ][0.015 ][0.023 ][0.022 ]
[ 6]   0.431   0.433   0.116   0.088   0.121          [0.007 ][0.007 ][0.007 ][0.023 ][0.022 ]
[ 7]   0.432   0.428   0.125   0.094   0.132   0.024          [0.009 ][0.008 ][0.023 ][0.022 ]
[ 8]   0.430   0.434   0.121   0.092   0.125   0.029   0.039          [0.004 ][0.023 ][0.022 ]
[ 9]   0.430   0.430   0.123   0.090   0.123   0.026   0.037   0.007          [0.023 ][0.022 ]
[10]   0.524   0.531   0.517   0.512   0.530   0.511   0.510   0.514   0.514          [0.023 ]
[11]   0.491   0.478   0.492   0.484   0.503   0.498   0.503   0.501   0.503   0.579
The number of amino acid differences per site from between sequences are shown. Standard error estimate(s) are shown above the diagonal. The analysis involved 11 amino acid sequences. The coding data was translated assuming a Standard genetic code table. All ambiguous positions were removed for each sequence pair. There were a total of 464 positions in the final dataset. Evolutionary analyses were conducted in MEGA5 [1].

___	within type comparison,				___	between types/within species comparison,	
___	between species/within genus comparison,	___	between genera comparison
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MF327534, unassigned, aimelvirus 6 [gpai006]

MF327529, unassigned, aimelvirus 1 [gpai001]

MF327533, unassigned, aimelvirus 5 [gpai005]

MF327530, unassigned, aimelvirus 2 [gpai002]

MF327532, unassigned, aimelvirus 4 [gpai004]

MF327531, unassigned, aimelvirus 3 [gpai003]

JN867758, Cosavirus, Cosavirus F, human cosavirus F1 [PK5006]

FJ438902, Cosavirus, Cosavirus A, human cosavirus A1 [0553]

FJ438907, Cosavirus, Cosavirus B, human cosavirus B1 [2263]

FJ555055, Cosavirus, Cosavirus E, human cosavirus E1 [Australia/1981]

FJ438908, Cosavirus, Cosavirus D, human cosavirus D1 [5004]

KP054276, Mischivirus, Mischivirus B, bat mischivirus B1 [BatPV/V12/13/Hun]

KP054277, Mischivirus, Mischivirus B, bat mischivirus B1[BatPV/V13/13/Hun]

KP054274, Mischivirus, Mischivirus B, bat mischivirus B1 [BatPV/V8/13/Hun]

KP054275, Mischivirus, Mischivirus B, bat mischivirus B1 [BatPV/V11/13/Hun]

KP054273, Mischivirus, Mischivirus B, bat mischivirus B1 [BatPV/V1/13/Hun]

KP054278, Mischivirus, Mischivirus B, bat mischivirus B2 [BatPV/V14/13/Hun]

JQ814851, Mischivirus, Mischivirus A, Miniopterus schreibersii picornavirus [bat/China/2010]

KP100644, Mischivirus, Mischivirus C, African bat icavirus [TNo13]

KY512802, unassigned, canine picornavirus [A128thr]

M20562, Cardiovirus, Cardiovirus B, Theiler's murine encephalomyelitis virus [GDVII]

M81861, Cardiovirus, Cardiovirus A, encephalomyocarditis virus A1 [Rueckert]

JX683808, Cardiovirus, Cardiovirus C, Boone cardiovirus C2 [BCV-2]

JQ864242, Cardiovirus, Cardiovirus C, Boone cardiovirus C1 [BCV-1]

DQ641257, Senecavirus, Senecavirus A, Seneca Valley virus [SVV-001]

KM873615, Torchivirus, Torchivirus A, tortoise picornavirus [2013-T4]

KM873614, Torchivirus, Torchivirus A, tortoise picornavirus [144-10]

KM873613, Torchivirus, Torchivirus A, tortoise picornavirus [9-05]

KM873612, Torchivirus, Torchivirus A, tortoise picornavirus [5-04]

KM873611, Torchivirus, Torchivirus A, tortoise picornavirus [14-04]

KM873617, Torchivirus, Torchivirus A, tortoise picornavirus [5-03]

KM873616, Torchivirus, Torchivirus A, tortoise picornavirus [124-4-10]

KF958461, Mosavirus, Mosavirus A, mosavirus A2 [SZAL6-MoV/2011/HUN]

JF973687, Mosavirus, Mosavirus A, mosavirus A1 [M-7]

JN936206, Aphthovirus, Bovine rhinitis A virus, bovine rhinitis A virus 2 [H-1]

X00871, Aphthovirus, Foot-and-mouth disease virus, foot-and-mouth disease virus O[Kaufbeuren]

EU236594, Aphthovirus, Bovine rhinitis B virus, bovine rhinitis B virus 1 [EC11]

X96870, Aphthovirus, Equine rhinitis A virus [PERV]

KM589358, Bopivirus, Bopivirus A, bovine picornavirus [TCH6]

X96871, Erbovirus, Erbovirus A, equine rhinitis B virus A1 [P1436-71]

KM396708, Malagasivirus, Malagasivirus B, lesavirus 2 [Nai108015/2012]   



KM396707, Malagasivirus, Malagasivirus A, lesavirus 1 [Mis101308/2012] 



LC113907, unassigned, swine picornavirus [Tottori-WOL]

AF231769, Teschovirus, Teschovirus A, porcine teschovirus A1 [Talfan]

KP770140, Ampivirus, Ampivirus A[NEWT/2013/HUN]
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HM153767, Hunnivirus, Hunnivirus A, hunnivirus A2 (ovine hungarovirus) [OHUV1/2009/HUN]

JQ941880, Hunnivirus, Hunnivirus A, hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]

KX156157, Hunnivirus, Hunnivirus A, hunnivirus A6 (rodent hunnivirus) [rodent/Rn/PicoV/SX2015_2]

KJ950971, Hunnivirus, Hunnivirus A, hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]

KT944213, Hunnivirus, Hunnivirus A, hunnivirus A8 (rat hunnivirus) [83GR-70-RAT130]

KT944212, Hunnivirus, Hunnivirus A, hunnivirus A8 (rat hunnivirus) [83GR-70-RAT106]

KT944214, Hunnivirus, Hunnivirus A, hunnivirus A7 (rat hunnivirus) [05VZ-75-RAT099]
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 MF327534, unassigned, aimelvirus 6 [gpai006]

 MF327529, unassigned, aimelvirus 1 [gpai001]

 MF327533, unassigned, aimelvirus 5 [gpai005]

 MF327530, unassigned, aimelvirus 2 [gpai002]

 MF327532, unassigned, aimelvirus 4 [gpai004]

 MF327531, unassigned, aimelvirus 3 [gpai003]

 JN867758, Cosavirus, Cosavirus F, human cosavirus F1 [PK5006]

 FJ438902, Cosavirus, Cosavirus A, human cosavirus A1 [0553]

 FJ438907, Cosavirus, Cosavirus B, human cosavirus B1 [2263]

 FJ555055, Cosavirus, Cosavirus E, human cosavirus E1 [Australia/1981]

 FJ438908, Cosavirus, Cosavirus D, human cosavirus D1 [5004]

 KP054276, Mischivirus, Mischivirus B, bat mischivirus B1 [BatPV/V12/13/Hun]

 KP054277, Mischivirus, Mischivirus B, bat mischivirus B1[BatPV/V13/13/Hun]

 KP054274, Mischivirus, Mischivirus B, bat mischivirus B1 [BatPV/V8/13/Hun]

 KP054275, Mischivirus, Mischivirus B, bat mischivirus B1 [BatPV/V11/13/Hun]

 KP054273, Mischivirus, Mischivirus B, bat mischivirus B1 [BatPV/V1/13/Hun]

 KP054278, Mischivirus, Mischivirus B, bat mischivirus B2 [BatPV/V14/13/Hun]

 JQ814851, Mischivirus, Mischivirus A, Miniopterus schreibersii picornavirus [bat/China/2010]

 KP100644, Mischivirus, Mischivirus C, African bat icavirus [TNo13]

 KY512802, unassigned, canine picornavirus [A128thr]

 M20562, Cardiovirus, Cardiovirus B, Theiler's murine encephalomyelitis virus [GDVII]

 M81861, Cardiovirus, Cardiovirus A, encephalomyocarditis virus A1 [Rueckert]

 JX683808, Cardiovirus, Cardiovirus C, Boone cardiovirus C2 [BCV-2]

 JQ864242, Cardiovirus, Cardiovirus C, Boone cardiovirus C1 [BCV-1]

 DQ641257, Senecavirus, Senecavirus A, Seneca Valley virus [SVV-001]

 KM873615, Torchivirus, Torchivirus A, tortoise picornavirus [2013-T4]

 KM873614, Torchivirus, Torchivirus A, tortoise picornavirus [144-10]

 KM873613, Torchivirus, Torchivirus A, tortoise picornavirus [9-05]

 KM873612, Torchivirus, Torchivirus A, tortoise picornavirus [5-04]

 KM873611, Torchivirus, Torchivirus A, tortoise picornavirus [14-04]

 KM873617, Torchivirus, Torchivirus A, tortoise picornavirus [5-03]

 KM873616, Torchivirus, Torchivirus A, tortoise picornavirus [124-4-10]

 KF958461, Mosavirus, Mosavirus A, mosavirus A2 [SZAL6-MoV/2011/HUN]

 JF973687, Mosavirus, Mosavirus A, mosavirus A1 [M-7]

 JN936206, Aphthovirus, Bovine rhinitis A virus, bovine rhinitis A virus 2 [H-1]

 X00871, Aphthovirus, Foot-and-mouth disease virus, foot-and-mouth disease virus O [Kaufbeuren]

 EU236594, Aphthovirus, Bovine rhinitis B virus, bovine rhinitis B virus 1 [EC11]

 X96870, Aphthovirus, Equine rhinitis A virus [PERV]

 KM589358, Bopivirus, Bopivirus A, bovine picornavirus [TCH6]

 X96871, Erbovirus, Erbovirus A, equine rhinitis B virus A1 [P1436-71]

 KM396708, Malagasivirus, Malagasivirus B, lesavirus 2 [Nai108015/2012]   

 KM396707, Malagasivirus, Malagasivirus A, lesavirus 1 [Mis101308/2012]   

 LC113907, unassigned, swine picornavirus [Tottori-WOL]

 AF231769, Teschovirus, Teschovirus A, porcine teschovirus A1 [Talfan]

 KP770140, Ampivirus, Ampivirus A [NEWT/2013/HUN]
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 HM153767, Hunnivirus, Hunnivirus A, hunnivirus A2 (ovine hungarovirus) [OHUV1/2009/HUN]

 JQ941880, Hunnivirus, Hunnivirus A, hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]

 KX156157, Hunnivirus, Hunnivirus A, hunnivirus A6 (rodent hunnivirus) [rodent/Rn/PicoV/SX2015_2]

 KJ950971, Hunnivirus, Hunnivirus A, hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]

 KT944213, Hunnivirus, Hunnivirus A, hunnivirus A8 (rat hunnivirus) [83GR-70-RAT130]

 KT944212, Hunnivirus, Hunnivirus A, hunnivirus A8 (rat hunnivirus) [83GR-70-RAT106]

 KT944214, Hunnivirus, Hunnivirus A, hunnivirus A7 (rat hunnivirus) [05VZ-75-RAT099]
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KM396707, Malagasivirus, Malagasivirus A, lesavirus1 [Mis101308/2012]   



KM396708, Malagasivirus, Malagasivirus B, lesavirus2 [Nai108015/2012]



AF231769, Teschovirus, TeschovirusA, porcineteschovirusA1 [Talfan]

LC113907, unassigned, swine picornavirus[Tottori-WOL]

X00871, Aphthovirus, Foot and mouthdiseasevirus, foot-and-mouth diseasevirusO[Kaufbeuren]

EU236594, Aphthovirus, BovinerhinitisB virus, bovine rhinitisB virus1 [EC11]

JN936206, Aphthovirus, Bovine rhinitisA virus, bovine rhinitisA virus2 [H-1]

X96870, Aphthovirus, EquinerhinitisA virus[PERV]

X96871, Erbovirus, ErbovirusA, equinerhinitisB virus1 [P1436/71]

KM589358, Bopivirus, BopivirusA, bovine picornavirus[TCH6]

JF973687, Mosavirus, Mosavirus A, mosavirusA1[mouse/M-7/USA/2010]

KF958461, Mosavirus, MosavirusA, mosavirusA2[SZAL6-MoV/2011/HUN]

KM873615, Torchivirus,TorchivirusA, tortoisepicornavirus[2013-T4]

KM873614, Torchivirus, TorchivirusA, tortoisepicornavirus[144-10]

KM873613, Torchivirus, TorchivirusA, tortoisepicornavirus[9-05]

KM873616, Torchivirus, TorchivirusA, tortoisepicornavirus[124-4-10]

KM873617, Torchivirus, TorchvirusA, tortoisepicornavirus[5-03]

KM873611, Torchivirus, TorchivirusA, tortoisepicornavirus[14-04]

KM873612, Torchivirus, TorchivirusA, tortoisepicornavirus[5-04]

KP054274, Mischivirus, Mischivirus B, bat picornavirus B1 [BatPV/V8/13/Hun]

KP054275, Mischivirus, Mischivirus B, bat picornavirus B1 [BatPV/V11/13/Hun]

KP054277, Mischivirus, Mischivirus B, bat picornavirus B1 [BatPV/V13/13/Hun]

KP054276, Mischivirus, Mischivirus B, bat picornavirus B1 [BatPV/V12/13/Hun]

KP054273, Mischivirus, Mischivirus B, bat picornavirus B1 [BatPV/V1/13/Hun]

KP054278, Mischivirus, Mischivirus B, bat picornavirus B2 [BatPV/V14/13/Hun]

JQ814851, Mischivirus, Mischivirus A, Miniopterusschreibersiipicornavirus[bat/China/2010]

KP100644, Mischivirus, Mischivirus C, African bat icavirus[PREDICT-06105]

KY512802, unassigned, caninepicornavirus[A128thr]

MF327529, unassigned, aimelvirus1 [gpai001]

MF327534, unassigned, aimelvirus6 [gpai006]

MF327533, unassigned, aimelvirus5 [gpai005]

MF327530, unassigned, aimelvirus2 [gpai002]

MF327531, unassigned, aimelvirus3 [gpai003]

MF327532, unassigned, aimelvirus4 [gpai004]

M20562, Cardiovirus, Cardiovirus B, Theiler'smurineencephalomyelitisvirus[GDVII]

M81861, Cardiovirus, Cardiovirus A, encephalomyocarditisvirus1 [Rueckert]

JQ864242, Cardiovirus, Cardiovirus C, Boone cardiovirus1 [BCV-1]

JX683808, Cardiovirus, Cardiovirus C, Boone cardiovirus2 [BCV-2]

FJ438908, Cosavirus, Cosavirus D, human cosavirusD1 [5004]

FJ555055, Cosavirus, Cosavirus E, human cosavirusE1 [Australia]

FJ438902, Cosavirus, Cosavirus A, humancosavirusA1 [0553]

FJ438907, Cosavirus, Cosavirus B, human cosavirusB1  [2263]

JN867758, Cosavirus, Cosavirus F, human cosavirusF1 [PK5006]

DQ641257, Senecavirus, SenecavirusA, Seneca Valley virus[SVV-001]

KP770140, Ampivirus, Ampivirus A[NEWT/2013/HUN]
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KT944212, Hunnivirus, Hunnivirus A, hunnivirus A8(rat hunnivirus) [83GR-70-RAT106]

KT944213, Hunnivirus, Hunnivirus A, hunnivirus A8 (rat hunnivirus) [83GR-70-RAT130]

KT944214, Hunnivirus, Hunnivirus A, hunnivirus A7 (rat hunnivirus) [05VZ-75-RAT099]

KJ950971, Hunnivirus, Hunnivirus A, hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]

KX156157, Hunnivirus, Hunnivirus A, hunnivirus A6 (rodent hunnivirus) [rodent/Rn/PicoV/SX2015_2]

JQ941880, Hunnivirus, HunnivirusA, hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]

HM153767, Hunnivirus, Hunnivirus A, hunnivirus A2(ovine hungarovirus) [OHUV1/2009/HUN]


Microsoft_PowerPoint_Presentation3.pptx


























 KM396707, Malagasivirus, Malagasivirus A, lesavirus 1 [Mis101308/2012]   



 KM396708, Malagasivirus, Malagasivirus B, lesavirus 2 [Nai108015/2012]   







 AF231769, Teschovirus, Teschovirus A, porcine teschovirus A1 [Talfan]





 LC113907, unassigned, swine picornavirus [Tottori-WOL]





 X00871, Aphthovirus, Foot and mouth disease virus, foot-and-mouth disease virus O [Kaufbeuren]



 EU236594, Aphthovirus, Bovine rhinitis B virus, bovine rhinitis B virus 1 [EC11]





 JN936206, Aphthovirus, Bovine rhinitis A virus, bovine rhinitis A virus 2 [H-1]





 X96870, Aphthovirus, Equine rhinitis A virus [PERV]





 X96871, Erbovirus, Erbovirus A, equine rhinitis B virus 1 [P1436/71]



 KM589358, Bopivirus, Bopivirus A, bovine picornavirus [TCH6]









 JF973687, Mosavirus, Mosavirus A, mosavirus A1 [mouse/M-7/USA/2010]



 KF958461, Mosavirus, Mosavirus A, mosavirus A2 [SZAL6-MoV/2011/HUN]







 KM873615, Torchivirus, Torchivirus A, tortoise picornavirus [2013-T4]



 KM873614, Torchivirus, Torchivirus A, tortoise picornavirus [144-10]





 KM873613, Torchivirus, Torchivirus A, tortoise picornavirus [9-05]





 KM873616, Torchivirus, Torchivirus A, tortoise picornavirus [124-4-10]



 KM873617, Torchivirus, Torchvirus A, tortoise picornavirus [5-03]





 KM873611, Torchivirus, Torchivirus A, tortoise picornavirus [14-04]



 KM873612, Torchivirus, Torchivirus A, tortoise picornavirus [5-04]











 KP054274, Mischivirus, Mischivirus B, bat picornavirus B1 [BatPV/V8/13/Hun]



 KP054275, Mischivirus, Mischivirus B, bat picornavirus B1 [BatPV/V11/13/Hun]



 KP054277, Mischivirus, Mischivirus B, bat picornavirus B1 [BatPV/V13/13/Hun]







 KP054276, Mischivirus, Mischivirus B, bat picornavirus B1 [BatPV/V12/13/Hun]





 KP054273, Mischivirus, Mischivirus B, bat picornavirus B1 [BatPV/V1/13/Hun]





 KP054278, Mischivirus, Mischivirus B, bat picornavirus B2 [BatPV/V14/13/Hun]





 JQ814851, Mischivirus, Mischivirus A, Miniopterus schreibersii picornavirus [bat/China/2010]





 KP100644, Mischivirus, Mischivirus C, African bat icavirus [PREDICT-06105]





 KY512802, unassigned, canine picornavirus [A128thr]





 MF327529, unassigned, aimelvirus 1 [gpai001]



 MF327534, unassigned, aimelvirus 6 [gpai006]





 MF327533, unassigned, aimelvirus 5 [gpai005]





 MF327530, unassigned, aimelvirus 2 [gpai002]



 MF327531, unassigned, aimelvirus 3 [gpai003]



 MF327532, unassigned, aimelvirus 4 [gpai004]











 M20562, Cardiovirus, Cardiovirus B, Theiler's murine encephalomyelitis virus [GDVII]



 M81861, Cardiovirus, Cardiovirus A, encephalomyocarditis virus 1 [Rueckert]





 JQ864242, Cardiovirus, Cardiovirus C, Boone cardiovirus 1 [BCV-1]



 JX683808, Cardiovirus, Cardiovirus C, Boone cardiovirus 2 [BCV-2]











 FJ438908, Cosavirus, Cosavirus D, human cosavirus D1 [5004]



 FJ555055, Cosavirus, Cosavirus E, human cosavirus E1 [Australia]





 FJ438902, Cosavirus, Cosavirus A, human cosavirus A1 [0553]





 FJ438907, Cosavirus, Cosavirus B, human cosavirus B1  [2263]





 JN867758, Cosavirus, Cosavirus F, human cosavirus F1 [PK5006]







 DQ641257, Senecavirus, Senecavirus A, Seneca Valley virus [SVV-001]





 KP770140, Ampivirus, Ampivirus A [NEWT/2013/HUN]
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 KT944212, Hunnivirus, Hunnivirus A, hunnivirus A8 (rat hunnivirus) [83GR-70-RAT106]

 KT944213, Hunnivirus, Hunnivirus A, hunnivirus A8 (rat hunnivirus) [83GR-70-RAT130]

 KT944214, Hunnivirus, Hunnivirus A, hunnivirus A7 (rat hunnivirus) [05VZ-75-RAT099]

 KJ950971, Hunnivirus, Hunnivirus A, hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]

 KX156157, Hunnivirus, Hunnivirus A, hunnivirus A6 (rodent hunnivirus) [rodent/Rn/PicoV/SX2015_2]

 JQ941880, Hunnivirus, Hunnivirus A, hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]

 HM153767, Hunnivirus, Hunnivirus A, hunnivirus A2 (ovine hungarovirus) [OHUV1/2009/HUN]
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KP054275, Mischivirus, Mischivirus B, bat mischivirusB1 [BatPV/V11/13/Hun]

KP054274, Mischivirus, Mischivirus B, bat mischivirusB1 [BatPV/V8/13/Hun]

KP054278, Mischivirus, Mischivirus B, bat mischivirusB2 [BatPV/V14/13/Hun]

KP054277, Mischivirus, Mischivirus B, bat mischivirusB1 [BatPV/V13/13/Hun]

KP054276, Mischivirus, Mischivirus B, bat mischivirusB1 [BatPV/V12/13/Hun]

KP054273, Mischivirus, Mischivirus B, bat mischivirusB1 [BatPV/V1/13/Hun]

JQ814851, Mischivirus, Mischivirus A, Miniopterusschreibersiipicornavirus[bat/China/2010]

KY512802, unassigned, caninepicornavirus[A128thr]

MF327530, unassigned, aimelvirus2 [gpai002]

MF327531, unassigned, aimelvirus3 [gpai003]

MF327532, unassigned, aimelvirus4 [gpai004]

MF327529 , unassigned,aimelvirus1 [gpai001]

MF327534, unassigned, aimelvirus6 [gpai006]

MF327533, unassigned, aimelvirus5 [gpai005]

KP100644, Mischivirus, Mischivirus C, African bat icavirus[TNo13]

DQ641257, Senecavirus, SenecavirusA, Seneca Valley virus[SVV-001]

M81861, Cardiovirus, Cardiovirus A, encephalomyocarditisvirusA1 [Rueckert]

M20562, Cardiovirus, Cardiovirus B,Theiler'smurineencephalomyelitisvirus[GDVII]

JQ864242, Cardiovirus, Cardiovirus C, Boone cardiovirusC1 [rat/USA/2010]

JX683808, Cardiovirus, Cardiovirus C, Boone cardiovirusC2 [rat/USA/2012]

FJ438902, Cosavirus, Cosavirus A, human cosavirusA1 [0553]

FJ438907, Cosavirus, Cosavirus B, human cosavirusB1 [2263]

JN867758, Cosavirus, Cosavirus F, human cosavirusF1 [PK5006]

FJ438908, Cosavirus, Cosavirus D, human cosavirusD1 [5004]

FJ555055, Cosavirus, Cosavirus E, human cosavirusE1 [Australia/1981]

KM873613, Torchivirus, TorchivirusA, tortoisepicornavirus[9-05]

KM873614, Torchivirus, TorchivirusA, tortoisepicornavirus[144-10]

KM873615, Torchivirus, TorchivirusA, tortoisepicornavirus[2013-T4]

KM873612, Torchivirus, TorchivirusA, tortoisepicornavirus[5-04]

KM873611, Torchivirus, TorchivirusA, tortoisepicornavirus[14-04]

KM873616, Torchivirus, TorchivirusA, tortoisepicornavirus[124-4-10]

KM873617, Torchivirus, TorchivirusA, tortoisepicornavirus[5-03]

EU236594, Aphthovirus, Bovine rhinitisB virus, bovine rhinitisBvirus1[EC11]

JN936206, Aphthovirus, Bovine rhinitisA virus, bovine rhinitisA virus2[H-1]

X00871, Aphthovirus, Foot-and-mouthdiseasevirus, foot-and-mouth diseasevirusO[Kaufbeuren]

X96870, Aphthovirus, EquinerhinitisA virus[PERV]

X96871, Erbovirus, ErbovirusA, equinerhinitisB virusA1 [P1436/71]

KM589358, Bopivirus, BopivirusA, bovine picornavirus[TCH6]

JF973687, Mosavirus, Mosavirus A, mosavirusA1 [mouse/M-7/USA/2010]

KF958461, Mosavirus, MosavirusA, mosavirusA2 [SZAL6-MoV/2011/HUN]

KM396707, Malagasivirus, Malagasivirus A, lesavirus1 [Mis101308/2012]



KM396708, Malagasivirus, Malagasivirus B, lesavirus2 [Nai108015/2012]



LC113907, unassigned, swine picornavirus[Tottori-WOL]

AF231769, Teschovirus, TeschovirusA, porcineteschovirusA1 [Talfan]

KP770140, Ampivirus, Ampivirus A, newtampivirus[NEWT/2013/HUN]

0.50

Fig. 4

3C

pro

0.63

0.58

1

0.74

1

1

1

1

1

1

1

0.98

1

1

1

1

0.54

0.99

1

1

0.95

0.98

1

1

0.66

0.99

0.98

0.83

1

0.92

1

KJ950971, Hunnivirus, Hunnivirus A, hunnivirus A4(Norway rat hunnivirus) [NrHuV/NYC-E21]

KT944214, Hunnivirus, Hunnivirus A, hunnivirus A7 (rat hunnivirus) [05VZ-75-RAT099]

KT944212, Hunnivirus, Hunnivirus A, hunnivirus A8 (rat hunnivirus) [83GR-70-RAT106]

KT944213, Hunnivirus, Hunnivirus A, hunnivirus A8 (rat hunnivirus)[83GR-70-RAT130]

JQ941880, Hunnivirus, HunnivirusA,hunnivirus A1 (bovine hungarovirus) [BHUV1/cattle/HUN/2008]

KX156157, Hunnivirus, Hunnivirus A, hunnivirus A6 (rodent hunnivirus) [rodent/Rn/PicoV/SX2015_2]

HM153767, Hunnivirus, Hunnivirus A, hunnivirus A2 (ovine hungarovirus) [OHUV1/2009/HUN]
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 AF231769, Teschovirus, Teschovirus A, porcine teschovirus A1 [Talfan]





 KP770140, Ampivirus, Ampivirus A, newt ampivirus [NEWT/2013/HUN]
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 KJ950971, Hunnivirus, Hunnivirus A, hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]
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AF231769, Teschovirus, Teschovirus A, porcine teschovirus A1 [Talfan]

KP770140, Ampivirus, Ampivirus A, newt ampivirus [NEWT/2013/HUN]

KF958461, Mosavirus, Mosavirus A, mosavirus A2 [SZAL6-MoV/2011/HUN]

JF973687, Mosavirus, Mosavirus A, mosavirus A1 [M-7]

KM873613, Torchivirus, Torchivirus A, tortoise picornavirus [9-05]
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FJ438908, Cosavirus, Cosavirus D, human cosavirus D1 [5004]
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HM153767, Hunnivirus, Hunnivirus A, hunnivirus A2 (ovine hungarovirus) [OHUV1/2009/HUN]

JQ941880, Hunnivirus, Hunnivirus A, hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]

KX156157, Hunnivirus, Hunnivirus A, hunnivirus A6 (rodent hunnivirus) [rodent/Rn/PicoV/SX2015_2]

KJ950971, Hunnivirus, Hunnivirus A, hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]
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KT944212, Hunnivirus, Hunnivirus A, hunnivirus A8 (rat hunnivirus) [83GR-70-RAT106]

KT944214, Hunnivirus, Hunnivirus A, hunnivirus A7 (rat hunnivirus) [05VZ-75-RAT099]
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 MF327533, unassigned, aimelvirus 5 [gpai005]

 MF327534, unassigned, aimelvirus 6 [gpai006]
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 KP054273, Mischivirus, Mischivirus B, bat mischivirus B1 [BatPV/V1/13/Hun]

 KP054274, Mischivirus, Mischivirus B, bat mischivirus B1 [BatPV/V8/13/Hun]

 KP054277, Mischivirus, Mischivirus B, bat mischivirus B1 [BatPV/V13/13/Hun]
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 KP054278, Mischivirus, Mischivirus B, bat mischivirus B2 [BatPV/V14/13/Hun]

 DQ641257, Senecavirus, Senecavirus A, Seneca Valley virus [SVV-001]

 M20562, Cardiovirus, Cardiovirus B, Theiler's murine encephalomyelitis virus [GDVII]

 JQ864242, Cardiovirus, Cardiovirus C, Boone cardiovirus C1 [BCV-1]

 M81861, Cardiovirus, Cardiovirus A, encephalomyocarditis virus A1 [Rueckert]

 KM873617, Torchivirus, Torchivirus A, tortoise picornavirus [5-03]

 KM873616, Torchivirus, Torchivirus A, tortoise picornavirus [124-4-10]

 KM873612, Torchivirus, Torchivirus A, tortoise picornavirus [5-04]

 KM873611, Torchivirus, Torchivirus A, tortoise picornavirus [14-04]

 KM873615, Torchivirus, Torchivirus A, tortoise picornavirus [2013-T4]

 KM873614, Torchivirus, Torchivirus A, tortoise picornavirus [144-10]

 X00871, Aphthovirus, Foot-and-mouth disease virus, foot-and-mouth disease virus O [Kaufbeuren]
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 JN936206, Aphthovirus, Bovine rhinitis A virus, bovine rhinitis A virus 2 [H-1]

 EU236594, Aphthovirus, Bovine rhinitis B virus, bovine rhinitis B virus 1 [EC11]

 X96870, Aphthovirus, Equine rhinitis A virus [PERV]

 KM589358, Bopivirus, Bopivirus A, bovine picornavirus [TCH6]

 X96871, Erbovirus, Erbovirus A, equine rhinitis B virus A1 [P1436/71]

 KM396708, Lesavirus, Lesavirus B, lesavirus 2 [Nai108015/2012]   

 KM396707, Lesavirus, Lesavirus A, lesavirus 1 [Mis101308/2012]   

 LC113907, unassigned, swine picornavirus [Tottori-WOL]

 AF231769, Teschovirus, Teschovirus A, porcine teschovirus A1 [Talfan]

 KP770140, Ampivirus, Ampivirus A, newt ampivirus [NEWT/2013/HUN]

 KF958461, Mosavirus, Mosavirus A, mosavirus A2 [SZAL6-MoV/2011/HUN]

 JF973687, Mosavirus, Mosavirus A, mosavirus A1 [M-7]

 KM873613, Torchivirus, Torchivirus A, tortoise picornavirus [9-05]

 KY512802, unassigned, canine picornavirus [A128thr]

 JN867758, Cosavirus, Cosavirus F, human cosavirus F1 [PK5006]

 FJ438902, Cosavirus, Cosavirus A, human cosavirus A1 [0553]

 FJ438907, Cosavirus, Cosavirus B, human cosavirus B1 [2263]

 FJ555055, Cosavirus, Cosavirus E, human cosavirus E1 [Australia/1981]

 FJ438908, Cosavirus, Cosavirus D, human cosavirus D1 [5004]
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 HM153767, Hunnivirus, Hunnivirus A, hunnivirus A2 (ovine hungarovirus) [OHUV1/2009/HUN]

 JQ941880, Hunnivirus, Hunnivirus A, hunnivirus A1 (bovine hungarovirus) [BHUV1/2008/HUN]

 KX156157, Hunnivirus, Hunnivirus A, hunnivirus A6 (rodent hunnivirus) [rodent/Rn/PicoV/SX2015_2]

 KJ950971, Hunnivirus, Hunnivirus A, hunnivirus A4 (Norway rat hunnivirus) [NrHuV/NYC-E21]

 KT944213, Hunnivirus, Hunnivirus A, hunnivirus A8 (rat hunnivirus) [83GR-70-RAT130]

 KT944212, Hunnivirus, Hunnivirus A, hunnivirus A8 (rat hunnivirus) [83GR-70-RAT106]

 KT944214, Hunnivirus, Hunnivirus A, hunnivirus A7 (rat hunnivirus) [05VZ-75-RAT099]
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