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Create one new species (Teschovirus B) in the genus Teschovirus

The genus Teschovirus presently consists of only one species, Teschovirus A (host: pigs, wild boar). Two recent studies (Oba et al., 2018; Yang et al., 2018) described virus isolates/sequences that represent a novel species with three types.


Relation to teschovirus and other picornaviruses:
- Genome layout of novel teschoviruses:
	5'-UTRIRES-IV[L-1A-1B-1C-1D-2Anpgp/2B-2Chel/3A-3BVPg-3Cpro-3Dpol]3'-UTR
- Members of Teschovirus B have typical hallmarks of picornaviruses:
		- long L protein,
		- capsid proteins 1B, 1C, 1D have rhv domains with drug-binding site,
		- 2A has a NPGP-motif,
		- 2Chel with GxxGxGKS motif of helicases,
		- 3BVPg peptides with Y-3 residue,
		- 3Cpro with GxCGx14GxH motif,
		- 3Dpol with KDE, PSG, YGDD and FLKR motifs,
- Members of Teschovirus B cluster with teschovirus A strains in phylogenetic analyses (compare Figs. 2 & 3 of supporting material). Interspecies recombinants have been described (LC386158, LC386159, LC386161).


Distinguishing features of Teschovirus B compared to Teschovirus A:
- All teschovirus genomes show high sequence similarity. 1D protein (VP1) is the most divergent protein (compare Table 1).
- Sequence divergences (uncorrected p-distances) of relevant genome regions suggest a distinct teschovirus species (compare Table 1).

Table 1: Observed amino acid divergences							
Teschovirus B vs.	P1*		VP1*		2Chel		3Cpro		3Dpol	
Teschovirus A		13-26%	44-51%	7-18%		19-26%	13-17%
* recombinant strains of Teschovirus B were excluded


Exemplar:
Teschovirus B, teschovirus B1 strain HuN41, GenBank acc. no. MG875515.


Species demarcation criteria:
Members of a species of the genus Teschovirus:
- are less than 20% divergent in polyprotein aa sequence (compare Table 2, supporting material),
-are less than 30% divergent in P1 aa sequence (compare Table 3, supporting material),
-are less than 10% divergent in 2C+3CD aa sequence (compare Table 4, supporting material),
- share a common genome organization,
- share a natural host range.
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Yang T, Li R, Yao Q, Zhou X, Liao H, Ge M, Yu X. 2018. Prevalence of porcine teschovirus in Hunan, China: identification of novel viral species and genotypes. J Gen Virol 99:1261-1267.






Supporting Material:



Legend to Figure 1:  Phylogenetic analysis of picornavirus P1 using Bayesian tree inference (MrBayes 3.2). Seventy-six picornavirus sequences of the Ailurivirus/Aphthovirus/Bopivirus/Cardiovirus/Cosavirus/Erbovirus/ Hunnivirus/Malagasivirus/Mischivirus/Mosavirus/Senecavirus/Teschovirus/Torchivirus/Tottorivirus supergroup were retrieved from GenBank; the enterovirus 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, type and—if available—common names in round brackets. 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 (). The box indicates recombinant teschovirus strains. Numbers at nodes indicate posterior probabilities obtained after 1,000,000 generations. The optimal substitution model (GTR+G+I) was determined with MEGA 5. The scale indicates substitutions/site.




Legend to Figure 2:  Phylogenetic analysis of picornavirus 3CD using Bayesian tree inference (MrBayes 3.2). Seventy-two picornavirus sequences of the Ailurivirus/Aphthovirus/Bopivirus/Cardiovirus/Cosavirus/Erbovirus/ Hunnivirus/Malagasivirus/Mischivirus/Mosavirus/Senecavirus/Teschovirus/Torchivirus/Tottorivirus supergroup were retrieved from GenBank; the enterovirus 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, type and—if available—common names in round brackets. 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 (). The box indicates recombinant teschovirus strains. 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 2. Estimates of Evolutionary Divergence between Teschovirus Polyprotein Sequences
[ 1] AF231769, Teschovirus A, teschovirus A1 [Talfan]
[ 2] LC386152, Teschovirus A, teschovirus A1 [JPN/Ishi-Im7/2016/G1]
[ 3] LC386153, Teschovirus A, teschovirus A1 [JPN/Ishi-Im9/2016/G1]
[ 4] AF296087, Teschovirus A, teschovirus A2 [T80]
[ 5] MF170936, Teschovirus A, teschovirus A2 [HuN32]
[ 6] AF296088, Teschovirus A, teschovirus A3 [O2b]
[ 7] AF296089, Teschovirus A, teschovirus A4 [PS36]
[ 8] AF296090, Teschovirus A, teschovirus A5 [F26]
[ 9] AF296091, Teschovirus A, teschovirus A6 [PS37]
[10] AF296092, Teschovirus A, teschovirus A7 [F43]
[11] AF296093, Teschovirus A, teschovirus A8 [UKG173/74]
[12] AF296094, Teschovirus A, teschovirus A9 [Vir2899/84]
[13] AF296095, Teschovirus A, teschovirus A10 [Vir460/88]
[14] AF296096, Teschovirus A, teschovirus A11 [Dresden]
[15] JN859128, Teschovirus A, teschovirus A12 [CC25]
[16] JQ429405, Teschovirus A, teschovirus A13 [wild boar/WB2C-TV/2011/HUN]
[17] LC386160, Teschovirus A, teschovirus A14 [JPN/MoI2-2-2/2015/G]
[18] MG875515, Teschovirus B, teschovirus B1 [HuN41]
[19] LC386154, Teschovirus B, teschovirus B1 [JPN/Ishi-Ka1/2015/G]
[20] LC386155, Teschovirus B, teschovirus B1 [JPN/Ishi-Ka2/2015/G]
[21] LC386156, Teschovirus B, teschovirus B2 [JPN/Ishi-Ta1/2016/G]
[22] LC386157, Teschovirus B, teschovirus B2 [JPN/Ishi-Ta2/2016/G]
[23] MG875516, Teschovirus B, teschovirus B3 [HuN42]
[24] LC386158, Teschovirus B, rec. teschovirus A15CP-Bpol [JPN/Ishi-Im1-1/2015/G]
[25] LC386159, Teschovirus B, rec. teschovirus A15CP-Bpol [JPN/MoI2-2-1/2015/G]
[26] LC386161, Teschovirus B, rec. teschovirus A16CP-Bpol [JPN/HkKa2-1/2015/G]

[        1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19    20    21    22    23    24    25    26 ]
[ 1]
[ 2]  0.053
[ 3]  0.053 0.000
[ 4]  0.100 0.111 0.111
[ 5]  0.111 0.115 0.115 0.048
[ 6]  0.063 0.079 0.079 0.104 0.109
[ 7]  0.111 0.121 0.121 0.070 0.078 0.106
[ 8]  0.094 0.105 0.105 0.098 0.107 0.084 0.107
[ 9]  0.101 0.110 0.110 0.063 0.072 0.097 0.069 0.094
[10]  0.094 0.102 0.102 0.095 0.103 0.086 0.104 0.082 0.095
[11]  0.112 0.110 0.110 0.074 0.083 0.116 0.080 0.108 0.078 0.106
[12]  0.106 0.105 0.105 0.117 0.113 0.096 0.118 0.101 0.107 0.098 0.119
[13]  0.088 0.089 0.089 0.121 0.119 0.079 0.128 0.108 0.114 0.108 0.120 0.097
[14]  0.058 0.064 0.064 0.108 0.117 0.074 0.116 0.102 0.102 0.099 0.117 0.109 0.093
[15]  0.102 0.107 0.107 0.066 0.073 0.108 0.072 0.099 0.071 0.102 0.072 0.109 0.116 0.112
[16]  0.122 0.120 0.120 0.120 0.117 0.121 0.126 0.123 0.123 0.117 0.122 0.105 0.117 0.118 0.116
[17]  0.191 0.194 0.194 0.183 0.191 0.180 0.196 0.182 0.184 0.183 0.185 0.173 0.194 0.188 0.185 0.141
[18]  0.222 0.227 0.227 0.218 0.228 0.225 0.223 0.222 0.224 0.224 0.229 0.232 0.230 0.222 0.228 0.238 0.301
[19]  0.218 0.224 0.224 0.214 0.222 0.222 0.220 0.220 0.219 0.220 0.226 0.227 0.224 0.219 0.226 0.234 0.300 0.018
[20]  0.218 0.224 0.224 0.214 0.222 0.222 0.220 0.220 0.219 0.220 0.226 0.227 0.224 0.219 0.226 0.234 0.300 0.018 0.000
[21]  0.224 0.233 0.233 0.215 0.222 0.220 0.220 0.222 0.221 0.220 0.227 0.225 0.231 0.227 0.229 0.235 0.290 0.060 0.063 0.063
[22]  0.224 0.233 0.233 0.215 0.222 0.220 0.220 0.222 0.221 0.220 0.227 0.225 0.231 0.227 0.229 0.235 0.290 0.060 0.063 0.063 0.000
[23]  0.230 0.233 0.233 0.221 0.227 0.225 0.223 0.229 0.229 0.228 0.228 0.229 0.231 0.228 0.233 0.242 0.309 0.073 0.079 0.079 0.075 0.075
[24]  0.181 0.186 0.186 0.173 0.182 0.173 0.180 0.171 0.167 0.169 0.175 0.176 0.189 0.176 0.180 0.190 0.211 0.145 0.150 0.150 0.147 0.147 0.152
[25]  0.180 0.184 0.184 0.178 0.183 0.176 0.184 0.173 0.171 0.172 0.177 0.178 0.189 0.179 0.183 0.193 0.212 0.154 0.157 0.157 0.154 0.154 0.160 0.016
[26]  0.179 0.189 0.189 0.180 0.192 0.182 0.192 0.171 0.176 0.176 0.181 0.188 0.200 0.185 0.194 0.210 0.227 0.159 0.166 0.166 0.157 0.157 0.168 0.074 0.071

   	within type comparison,			   	between types/within species comparison,	
   	between species/within genus comparison,	   	between genera comparison
Divergence estimates of recombinant teschovirus strains (lines 24-26) are printed in red.
Table 3. Estimates of Evolutionary Divergence between Teschovirus P1 Sequences
[ 1] AF231769, Teschovirus A, teschovirus A1 [Talfan]
[ 2] LC386152, Teschovirus A, teschovirus A1 [JPN/Ishi-Im7/2016/G1]
[ 3] LC386153, Teschovirus A, teschovirus A1 [JPN/Ishi-Im9/2016/G1]
[ 4] AF296087, Teschovirus A, teschovirus A2 [T80]
[ 5] MF170936, Teschovirus A, teschovirus A2 [HuN32]
[ 6] AF296088, Teschovirus A, teschovirus A3 [O2b]
[ 7] AF296089, Teschovirus A, teschovirus A4 [PS36]
[ 8] AF296090, Teschovirus A, teschovirus A5 [F26]
[ 9] AF296091, Teschovirus A, teschovirus A6 [PS37]
[10] AF296092, Teschovirus A, teschovirus A7 [F43]
[11] AF296093, Teschovirus A, teschovirus A8 [UKG173/74]
[12] AF296094, Teschovirus A, teschovirus A9 [Vir2899/84]
[13] AF296095, Teschovirus A, teschovirus A10 [Vir460/88]
[14] AF296096, Teschovirus A, teschovirus A11 [Dresden]
[15] JN859128, Teschovirus A, teschovirus A12 [CC25]
[16] JQ429405, Teschovirus A, teschovirus A13 [wild boar/WB2C-TV/2011/HUN]
[17] LC386160, Teschovirus A, teschovirus A14 [JPN/MoI2-2-2/2015/G]
[18] MG875515, Teschovirus B, teschovirus B1 [HuN41]
[19] LC386154, Teschovirus B, teschovirus B1 [JPN/Ishi-Ka1/2015/G]
[20] LC386155, Teschovirus B, teschovirus B1 [JPN/Ishi-Ka2/2015/G]
[21] LC386156, Teschovirus B, teschovirus B2 [JPN/Ishi-Ta1/2016/G]
[22] LC386157, Teschovirus B, teschovirus B2 [JPN/Ishi-Ta2/2016/G]
[23] MG875516, Teschovirus B, teschovirus B3 [HuN42]
[24] LC386158, Teschovirus B, rec. teschovirus A15CP-Bpol [JPN/Ishi-Im1-1/2015/G]
[25] LC386159, Teschovirus B, rec. teschovirus A15CP-Bpol [JPN/MoI2-2-1/2015/G]
[26] LC386161, Teschovirus B, rec. teschovirus A16CP-Bpol [JPN/HkKa2-1/2015/G]

[        1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19    20    21    22    23    24    25    26 ]
[ 1]
[ 2]  0.086
[ 3]  0.086 0.000
[ 4]  0.236 0.236 0.236
[ 5]  0.230 0.233 0.233 0.076
[ 6]  0.131 0.151 0.151 0.232 0.224
[ 7]  0.249 0.252 0.252 0.147 0.155 0.240
[ 8]  0.209 0.213 0.213 0.219 0.214 0.181 0.234
[ 9]  0.218 0.222 0.222 0.124 0.136 0.210 0.143 0.197
[10]  0.221 0.210 0.210 0.223 0.211 0.186 0.232 0.180 0.204
[11]  0.239 0.233 0.233 0.143 0.147 0.239 0.153 0.221 0.147 0.227
[12]  0.211 0.221 0.221 0.238 0.233 0.183 0.239 0.193 0.214 0.192 0.243
[13]  0.168 0.179 0.179 0.251 0.247 0.141 0.264 0.211 0.230 0.217 0.249 0.216
[14]  0.105 0.104 0.104 0.226 0.235 0.140 0.245 0.205 0.210 0.207 0.230 0.213 0.174
[15]  0.225 0.233 0.233 0.136 0.133 0.231 0.140 0.211 0.135 0.228 0.147 0.232 0.249 0.227
[16]  0.238 0.237 0.237 0.233 0.228 0.231 0.244 0.231 0.241 0.224 0.238 0.216 0.247 0.227 0.230
[17]  0.236 0.246 0.246 0.225 0.232 0.218 0.240 0.221 0.224 0.224 0.230 0.222 0.248 0.229 0.232 0.175
[18]  0.353 0.353 0.353 0.346 0.354 0.364 0.361 0.352 0.360 0.362 0.361 0.364 0.360 0.347 0.359 0.364 0.356
[19]  0.350 0.353 0.353 0.341 0.350 0.362 0.357 0.353 0.355 0.357 0.358 0.361 0.356 0.347 0.359 0.365 0.356 0.013
[20]  0.350 0.353 0.353 0.341 0.350 0.362 0.357 0.353 0.355 0.357 0.358 0.361 0.356 0.347 0.359 0.365 0.356 0.013 0.000
[21]  0.362 0.367 0.367 0.341 0.342 0.355 0.355 0.354 0.356 0.354 0.356 0.352 0.364 0.361 0.363 0.359 0.342 0.127 0.124 0.124
[22]  0.362 0.367 0.367 0.341 0.342 0.355 0.355 0.354 0.356 0.354 0.356 0.352 0.364 0.361 0.363 0.359 0.342 0.127 0.124 0.124 0.000
[23]  0.374 0.369 0.369 0.355 0.357 0.370 0.366 0.371 0.375 0.372 0.363 0.361 0.364 0.364 0.374 0.375 0.365 0.166 0.160 0.160 0.157 0.157
[24]  0.250 0.250 0.250 0.240 0.244 0.242 0.262 0.231 0.228 0.231 0.230 0.229 0.263 0.237 0.243 0.250 0.237 0.349 0.347 0.347 0.351 0.351 0.363
[25]  0.249 0.248 0.248 0.245 0.245 0.243 0.263 0.233 0.227 0.231 0.230 0.231 0.256 0.238 0.247 0.251 0.238 0.351 0.348 0.348 0.353 0.353 0.365 0.013
[26]  0.276 0.280 0.280 0.281 0.292 0.282 0.311 0.253 0.260 0.269 0.264 0.276 0.301 0.274 0.291 0.313 0.279 0.379 0.382 0.382 0.382 0.382 0.400 0.161 0.161

   	within type comparison,			   	between types/within species comparison,	
   	between species/within genus comparison,	   	between genera comparison
Divergence estimates of recombinant teschovirus strains (lines 24-26) are printed in red.
Table 4. Estimates of Evolutionary Divergence between Teschovirus 2C-3CD Sequences
[ 1] AF231769, Teschovirus A, teschovirus A1 [Talfan]
[ 2] LC386152, Teschovirus A, teschovirus A1 [JPN/Ishi-Im7/2016/G1]
[ 3] LC386153, Teschovirus A, teschovirus A1 [JPN/Ishi-Im9/2016/G1]
[ 4] AF296087, Teschovirus A, teschovirus A2 [T80]
[ 5] MF170936, Teschovirus A, teschovirus A2 [HuN32]
[ 6] AF296088, Teschovirus A, teschovirus A3 [O2b]
[ 7] AF296089, Teschovirus A, teschovirus A4 [PS36]
[ 8] AF296090, Teschovirus A, teschovirus A5 [F26]
[ 9] AF296091, Teschovirus A, teschovirus A6 [PS37]
[10] AF296092, Teschovirus A, teschovirus A7 [F43]
[11] AF296093, Teschovirus A, teschovirus A8 [UKG173/74]
[12] AF296094, Teschovirus A, teschovirus A9 [Vir2899/84]
[13] AF296095, Teschovirus A, teschovirus A10 [Vir460/88]
[14] AF296096, Teschovirus A, teschovirus A11 [Dresden]
[15] JN859128, Teschovirus A, teschovirus A12 [CC25]
[16] JQ429405, Teschovirus A, teschovirus A13 [wild boar/WB2C-TV/2011/HUN]
[17] MG875515, Teschovirus B, teschovirus B1 [HuN41]
[18] LC386154, Teschovirus B, teschovirus B1 [JPN/Ishi-Ka1/2015/G]
[19] LC386155, Teschovirus B, teschovirus B1 [JPN/Ishi-Ka2/2015/G]
[20] LC386156, Teschovirus B, teschovirus B2 [JPN/Ishi-Ta1/2016/G]
[21] LC386157, Teschovirus B, teschovirus B2 [JPN/Ishi-Ta2/2016/G]
[22] MG875516, Teschovirus B, teschovirus B3 [HuN42]
[23] LC386158, Teschovirus B, rec. teschovirus A15CP-Bpol [JPN/Ishi-Im1-1/2015/G]
[24] LC386159, Teschovirus B, rec. teschovirus A15CP-Bpol [JPN/MoI2-2-1/2015/G]
[25] LC386161, Teschovirus B, rec. teschovirus A16CP-Bpol [JPN/HkKa2-1/2015/G]

[        1     2     3     4     5     6     7     8     9    10    11    12    13    14    15    16    17    18    19    20    21    22    23    24    25 ]
[ 1]
[ 2]  0.024
[ 3]  0.024 0.000
[ 4]  0.007 0.025 0.025
[ 5]  0.029 0.034 0.034 0.028
[ 6]  0.016 0.028 0.028 0.015 0.029
[ 7]  0.014 0.027 0.027 0.015 0.024 0.013
[ 8]  0.011 0.029 0.029 0.012 0.031 0.014 0.016
[ 9]  0.019 0.030 0.030 0.020 0.027 0.019 0.014 0.019
[10]  0.008 0.028 0.028 0.008 0.029 0.018 0.016 0.013 0.021
[11]  0.024 0.021 0.021 0.025 0.037 0.031 0.027 0.027 0.030 0.024
[12]  0.035 0.027 0.027 0.034 0.030 0.035 0.032 0.038 0.032 0.037 0.031
[13]  0.033 0.029 0.029 0.032 0.028 0.034 0.031 0.036 0.033 0.035 0.033 0.014
[14]  0.027 0.034 0.034 0.028 0.034 0.029 0.024 0.029 0.026 0.027 0.038 0.037 0.036
[15]  0.016 0.017 0.017 0.015 0.029 0.021 0.021 0.020 0.027 0.016 0.021 0.025 0.026 0.033
[16]  0.041 0.038 0.038 0.040 0.038 0.043 0.040 0.044 0.040 0.043 0.039 0.026 0.024 0.039 0.037
[17]  0.140 0.146 0.146 0.140 0.144 0.137 0.137 0.140 0.138 0.141 0.150 0.149 0.149 0.144 0.147 0.156
[18]  0.132 0.138 0.138 0.132 0.136 0.129 0.129 0.132 0.130 0.134 0.142 0.141 0.139 0.136 0.139 0.146 0.016
[19]  0.132 0.138 0.138 0.132 0.136 0.129 0.129 0.132 0.130 0.134 0.142 0.141 0.139 0.136 0.139 0.146 0.016 0.000
[20]  0.135 0.143 0.143 0.135 0.140 0.132 0.132 0.135 0.133 0.136 0.146 0.144 0.144 0.139 0.142 0.151 0.017 0.017 0.017
[21]  0.135 0.143 0.143 0.135 0.140 0.132 0.132 0.135 0.133 0.136 0.146 0.144 0.144 0.139 0.142 0.151 0.017 0.017 0.017 0.000
[22]  0.135 0.141 0.141 0.135 0.139 0.132 0.132 0.135 0.133 0.136 0.143 0.144 0.144 0.139 0.142 0.151 0.012 0.016 0.016 0.016 0.016
[23]  0.134 0.140 0.140 0.134 0.136 0.131 0.129 0.134 0.130 0.135 0.144 0.143 0.143 0.138 0.141 0.150 0.014 0.016 0.016 0.011 0.011 0.011
[24]  0.140 0.146 0.146 0.140 0.144 0.137 0.136 0.140 0.138 0.141 0.150 0.149 0.149 0.144 0.147 0.156 0.019 0.024 0.024 0.019 0.019 0.018 0.015
[25]  0.122 0.133 0.133 0.120 0.129 0.122 0.120 0.120 0.124 0.124 0.137 0.135 0.139 0.131 0.137 0.144 0.015 0.020 0.020 0.013 0.013 0.011 0.013 0.013

   	within type comparison,			   	between types/within species comparison,	
   	between species/within genus comparison,	   	between genera comparison
Divergence estimates of recombinant teschovirus strains (lines 23-25) are printed in red.
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KM873613, Torchivirus, TorchivirusA, torchivirusA1 (tortoisepicornavirus) [9-05]

U22521, Enterovirus, EnterovirusA, enterovirusA71 [BrCr]
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 AF231769, Teschovirus, Teschovirus A, porcine teschovirus 1 [Talfan]



 AF296090, Teschovirus, Teschovirus A, porcine teschovirus 5 [F26]





 AF296092, Teschovirus, Teschovirus A, porcine teschovirus 7 [F43]





 AF296087, Teschovirus, Teschovirus A, porcine teschovirus 2 [T80]





 AF296093, Teschovirus, Teschovirus A, porcine teschovirus 8 [UKG/173/74]





 LC386152, Teschovirus, Teschovirus A, porcine teschovirus 1 [JPN/Ishi-Im7/2016/G1]



 LC386153, Teschovirus, Teschovirus A, porcine teschovirus 1 [JPN/Ishi-Im9/2016/G1]







 JN859128, Teschovirus, Teschovirus A, porcine teschovirus 12 [CC25]





 AF296089, Teschovirus, Teschovirus A, porcine teschovirus 4 [PS36]



 AF296091, Teschovirus, Teschovirus A, porcine teschovirus 6 [PS37]





 AF296088, Teschovirus, Teschovirus A, porcine teschovirus 3 [O2b]







 MF170936, Teschovirus, Teschovirus A, porcine teschovirus 2 [HuN32]



 JQ429405, Teschovirus, Teschovirus A, porcine teschovirus 13 [wild boar/WB2C-TV/2011/HUN]





 AF296094, Teschovirus, Teschovirus A, porcine teschovirus 9 [Vir2899/84]



 AF296095, Teschovirus, Teschovirus A, porcine teschovirus 10 [Vir460/88]







 AF296096, Teschovirus, Teschovirus A, porcine teschovirus 11 [Dresden]







 LC386156, Teschovirus, Teschovirus B, teschovirus B3 [JPN/Ishi-Ta1/2016/G] 



 LC386157, Teschovirus, Teschovirus B, teschovirus B3 [JPN/Ishi-Ta2/2016/G] 





 LC386158, Teschovirus, Teschovirus B, teschovirus A15CP-Bpol [JPN/Ishi-Im1-1/2015 G] 





 LC386159, Teschovirus, Teschovirus B, teschovirus A15CP-Bpol [JPN/MoI2-2-1/2015/G] 



 MG875516, Teschovirus, Teschovirus B, teschovirus B2 [HuN42] 







 MG875515, Teschovirus, Teschovirus B, teschovirus B1 [HuN41] 





 LC386154, Teschovirus, Teschovirus B, teschovirus B4 [JPN/Ishi-Ka1/2015/G] 



 LC386155, Teschovirus, Teschovirus B, teschovirus B4 [JPN/Ishi-Ka2/2015/G] 









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



 MF352430, Hunnivirus, Hunnivirus A, hunnivirus A7 (Rattus tanezumi hunnivirus) [Wencheng-Rt38-2]





 KT944214, Hunnivirus, Hunnivirus A, hunnivirus A7 [05VZ/05VZ-75-RAT099]



 KY432925, Hunnivirus, Hunnivirus A, hunnivirus A9 [RtRrs-PicoV/YN2014]







 KT944212, Hunnivirus, Hunnivirus A, hunnivirus A8 [83GR/83GR-70-RAT106]



 KT944213, Hunnivirus, Hunnivirus A, hunnivirus A8 [83GR/83GR-70-RAT130]







 MF352413, Hunnivirus, Hunnivirus A, hunnivirus A6 (Niviventer confucianus hunnivirus) [Wencheng-Nc42-1]



 KY432939, Hunnivirus, Hunnivirus A, hunnivirus A6 [RtNn-PicoV/SX2016]





 KX156157, Hunnivirus, Hunnivirus A, hunnivirus A6 [rodent/Rn/PicoV-SX2015-2]





 JQ941880, Hunnivirus, Hunnivirus A, hunnivirus A1 (bovine hungarovirus 1) [BHUV1/2008/HUN]



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









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



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







 LC113907, Tottorivirus, Tottorivirus A, tottorivirus A1 (swine picornavirus) [Tottori-WOL]







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



 KM589358, Bopivirus, Bopivirus A, bopivirus A1 (bovine picornavirus) [TCH6]







 M20562, Cardiovirus, Cardiovirus B, cardiovirus B1 (Theiler's murine encephalomyelitis virus [GDVII]



 MF172923, Cardiovirus, Cardiovirus B, cardiovirus B3 (rodent cardiovirus 1) [Rattus rattus/China/2014]





 AB090161, Cardiovirus, Cardiovirus B, cardiovirus B4 (theravirus) [NGS910]



 EF165067, unassigned, cardiovirus D1 (Saffold virus 1) [USA-California/1981]







 KF823815, unassigned, cardiovirus E1 (genet fecal theilovirus) [S15]





 KY855434, unassigned, cardiovirus F1 (marmot cardiovirus) [HT7]



 KY432930, unassigned, cardiovirus H1 [RtMruf-PicoV/JL2014-1]





 KY432928, unassigned, cardiovirus G1 [RtMrut-PicoV/JL2014-1]







 M81861, Cardiovirus, Cardiovirus A, cardiovirus A1 (encephalomyocarditis virus 1) [R]



 JX257003, Cardiovirus, Cardiovirus A, cardiovirus A2 (encephalomyocarditis virus 2) (RD 1338, D28/05]





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







 KY432924, unassigned, mupivirus A1 [RtRn-PicoV YN2014]



 KY432934, unassigned, mupivirus A2 [RtNn-PicoV/HuB2015-2]







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





 JQ814851, Mischivirus, Mischivirus A, mischivirus A1 (Miniopterus schreibersii picornavirus 1)



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





 KY512802, Mischivirus, Mischivirus D, mischivirus D1 (canine picornavirus) [A128thr]





 KP100644, Mischivirus, Mischivirus C, mischivirus C1 (African bat icavirus A) [PREDICT-06105]





 MF327529, Ailurivirus, Ailurivirus A, aimelvirus 1 [gpai001]







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



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





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





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





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







 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]





 X00871, Aphthovirus, Foot-and-mouth disease virus, foot-and-mouth disease virus O1 [K]





 X96870, Aphthovirus, Equine rhinitis A virus, equine rhinitis A virus 1 [PERV]









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



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





 KY855435, Mosavirus, Mosavirus B, mosavirus B1 (marmot mosavirus) [HT8]





 KM873613, Torchivirus, Torchivirus A, torchivirus A1 (tortoise picornavirus) [9-05]







 U22521, Enterovirus, Enterovirus A, enterovirus A71 [BrCr]
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