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Only fully sequenced birnaviruses are proposed to define new species and/or type species for a new genus.







Figures 1 and 2 show phylogenetic trees based on the amino acid sequences alignments of the capsid protein VP2 and of the RdRp VP1, respectively. Phylogenetic trees have been constructed using the web site “ http://phylogeny.lirmm.fr/phylo_cgi/simple_phylogeny.cgi “ with predefined parameters.
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Propositions:

To create a virus species: Mosquito X virus (MXV) integrated to the existing Entomobirnavirus genus
with the virus name exemplar: mosquito X virus
Complete sequence: Accession numbers: AFU34333, AFU34334
Reference: Huang et al., 2013. Presence of entomobirnavirus in Chinese mosquitoes in the absence of Dengue virus co-infection. J Gen Virol PMID 23175239
MXV was identified by RNA high-throughput sequencing of Anopheles sinensis and display 77% amino acid identity to Drosophila X virus (DXV, the type species of the genus Entomobirnavirus) VP1 (the RdRp encoded by segment B). See Table 1 for amino acids identity scores in RdRp pairwise alignments and Table 2 for capsid proteins (VP2) pairwise alignments.  

To create a virus species: Lates calcarifer birnavirus (LCBV) integrated to the existing Blosnavirus genus
with the virus name exemplar: Lates calcarifer birnavirus
Complete sequence: Accession numbers: QCQ84349, QCQ84350 
Reference: Chen et al., 2019. Detection and characterization of a novel marine birnavirus isolated from Asian seabass in Singapore. Virology Journal PMID 31138237
LCBV was identified in a tropical fish (Lates calcarifer). Phylogenetic analyses on VP1 and VP2 proteins show the phylogenetic proximity of LCBV and BSNV (about 60% amino acid identity between the two RdRps and the two capsid proteins). See Table 1 for identity score in RdRp pairwise alignments.
Furthermore, a specific polypeptide (not found in Aquabirnavirus and Avibirnavirus species) is predicted between the pVP2 (the capsid precursor) and the VP4 (the viral protease) for LCBV, like previously evidenced in BSNV, the prototype species of Blosnavirus (Da Costa et al., 2003).  

To create a new genus: Dronavirus with the type species: Drosophila B birnavirus (DBV)
with the virus name exemplar: Drosophila birnavirus 
Complete sequence: Accession numbers: ACU32790, ACU32792
Reference: Wu et al., 2010. Virus discovery by deep sequencing and assembly of virus-derived small silencing RNAs. Proc Natl Acad Sci U S A. PMID: 20080648
Dronavirus genus will be defined by a single birnavirus, DBV. Pairwise amino acid sequence alignment of the DBV RdRp shows between 21 to 38 % identity with others birnavirus RdRp, and only 30 to 32% identity with members of the Entomobirnavirus genus. See Table 1 for identity score in RdRp pairwise alignments.
Dronavirus genus is proposed to be defined by viruses with more than 60% amino acid identity with the RdRp of DBV.  

To create a new genus: Ronavirus with the type species: Rotifer birnavirus
with the virus name exemplar: Rotifer birnavirus (RBV) 
Complete sequence: Accession number: FM995220, FM995221
Reference: Gibrat et al., 2013. Analyses of the radiation of birnaviruses from diverse host phyla and of their evolutionary affinities with other double-stranded RNA and positive strand RNA viruses using robust structure-based multiple sequence alignments and advanced phylogenetic methods. BMC Evol Biol. PMID: 23865988
Ronavirus genus will be defined by a single birnavirus, RBV which was previously an unassigned birnavirus. Pairwise amino acid sequence alignment of RBV RdRp shows between 19 to 41 % identity with others birnavirus RdRp. See Table 1 for identity score in RdRp pairwise alignments.
Ronavirus genus is proposed to be defined by viruses with more than 60% amino acid identity with the RdRp of RBV.  

To create a new genus: Telnavirus with the type species: Tellina virus 1 (TV-1)
with the virus name exemplar: Tellina virus 1 
Complete sequence: Accession number: AJ920335, AJ920336 
Reference: Nobiron et al., 2008. Genome and polypeptides characterization of Tellina virus 1 reveals a fifth genetic cluster in the Birnaviridae family. Virology. PMID: 17976679
Telnavirus genus will be defined by a single birnavirus, TV-1 which was previously an unassigned birnavirus. TV-1 was isolated from a tellina, a bivalve. Pairwise amino acid sequence alignment of TV-1 RdRp shows between 21 to 55 % identity with others birnavirus RdRp. See Table 1 for identity score in RdRp alignments.
Telnavirus genus is proposed to be defined by viruses with more than 60% amino acid identity with the RdRp of TV-1.  
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Table 1: Identity score in amino acid alignment between RdRp (below)
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Table 2: Identity score in amino acid alignment between capsid proteins (VP2)
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Figure 1: Phylogenetic tree based on the amino acid sequence of the capsid protein VP2

* Indicates proposition for new species (LCBV, Lates calcarifer birnavirus and MXV, Mosquito X virus)
** Proposed new genus (Ronavirus, Telnavirus and Dronavirus) in red. Note that DBV (Drosophila B virus)
is distant from species defining the Entomobirnavirus genus.
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Figure 2: Phylogenetic tree based on the amino acid
sequence of the RdRp VP1

* Indicates proposition for new species (LCBV, Lates
calcarifer birnavirus and MXV, Mosquito X virus)

** Proposed new genus (Ronavirus, Telnavirus and
Dronavirus) in red. Note that DBV (Drosophila B virus) is
distant from species defining the Entomobirnavirus
genus.
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16,67 16,1 16,33 16,35 16,48 16,48 16,48 16,48 16,62 17,48 1589 17,01 18,38 17,99 18,28 18,38 18,38 18,38 18,38
24,32 25,75 24,06 28,26 28,02 28,38 28,14 28,14 28,26 30,06 29,83 29,9 32,06 32,18 31,73 31,81 31,81 31,81 31,81
23,97 24,81 23,79 27,86 27,62 27,74 27,62 27,74 27,95 29,82 29,33 29,37 32,02 31,9 31,81 31,77 31,77 31,77 31,77
23,7 24,41 24 27,72 27,36 27,48 27,36 27,48 28,05 30,05 29,19 29,23 31,89 31,77 31,68 31,64 31,64 3164 3164
25,42 26,74 24,82 28,66 28,3 2842 283 28,3 28,66 29,48 29,86 29,48 32,1 31,98 31,52 31,48 31,48 31,48 31,48
23,28 25,93 24,41 29,12 29 28,88 28,76 28,76 2895 29,29 30,77 2889 31,77 31,77 31,19 31,15 31,15 31,15 31,15
27,19 26,28 2522 29,06 29,06 28,93 29,06 29,18 30,5 30,76 30,58 31,64 31,4 31,27 32,32 32,28 32,28 32,28 32,28
25,18 26,2 2581 31,35 31,35 31,23 31,35 31,35 29,64 30,1 33,42 31 32,92 33,17 32,59 32,55 32,55 32,55 32,55
100 44,35 30 32,82 32,82 32,58 32,7 32,7 30,81 32,17 33,25 31,75 3264 324 32,8 32,76 32,76 32,76 32,76
44,35 1000 30,6 33,05 33,17 33,05 33,29 33,42 32,6 3231 31,2 32,39 33,78 33,66 34,07 34,15 34,15 34,15 34,15
30 306 100 32,89 32,89 32,29 32,41 32,53 33,9 32,73 34,03 34,45 3424 3436 35,52 356 3572 356 3572
32,82 33,05 32,89 100 98,07 97,38 97,61 97,61 49,64 48,03 49,09 47,34 46,69 46,93 4795 4813 48,01 48,13 48,13
32,82 33,17 32,89, 98,07 100 98,18 98,41 9852 50,12 48,15 49,21 47,46 46,81 47,05 48,07 48,26 48,13 48,26 48,26
32,58 33,05 32,29, 97,38 98,18 100 99,09 99,09 49,52 48,03 48,97 47,7 46,81 47,05 47,95 4813 48,01 48,13 48,13
32,7 33,29 32,41] 97,61 98,41 99,09 100 99,54 49,88 48,15 48,85 47,58 46,81 47,05 47,95 4813 48,01 48,13 48,13
32,7 33,42 32,53] 97,61 98,52 99,09 99,54 100 50 48,15 48,97 47,58 46,81 47,05 47,95 48,13 48,01 4813 48,13
30,81 32,6 339 49,64 50,12 49,52 49,88 50 100 59,76 50 48,85 49,03 49,15 4994 49,76 49,64 49,76 49,76
32,17 32,31 32,73 48,03 48,15 48,03 48,15 48,15 59,76 100 50 47,89 48,68 488 48,13 48,08 47,96 48,08 48,08
33,25 31,2 34,03 49,09 49,21 48,97 48,85 48,97 50 50 100 59,88 59,02 589 5861 5854 5854 58,78 58,66
31,75 32,39 34,45 4734 47,46 47,7 47,58 47,58 48,85 47,89 59,88 100 61,53 61,65 62,32 6237 62,25 62,37 62,37
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32,76 34,15 35,72 48,01 48,13 48,01 48,01 48,01 49,64 47,96 5854 62,25 86,97 87,56 99,53 99,64 100 99,76 99,88
32,76 34,15 356 48,13 48,26 48,13 48,13 48,13 49,76 48,08 58,78 62,37 87,09 87,68 99,64 99,76 99,76 100 99,88
32,76 34,15 3572 48,13 48,26 48,13 48,13 48,13 49,76 48,08 58,66 62,37 87,09 87,68 99,64 99,76 99,88 99,88 100
32,64 33,54 3548 47,89 48,01 47,77 47,77 47,77 49,03 47,96 5842 61,77 86,49 86,85 9549 9538 9526 9538 95,38
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CPNV HM038436_ADO40172 100 15,3 15,1615,21 14,3 15,0816,1314,97 16,67 16,116,33 16,35 16,4816,4816,4816,4816,6217,4815,8917,0118,3817,9918,28 18,3818,3818,3818,3818,2518,3817,8718,2318,36

CAZV KF298283_AGW51781 15,3 100 89,2989,5666,91 66,4623,7826,09 24,3225,7524,06 28,26 28,0228,3828,1428,1428,2630,0629,83 29,932,0632,1831,73 31,8131,8131,8131,8131,5731,4431,6931,7731,65

ESV JN589002_AEW87520 15,1689,29 10097,7966,84 65,5123,5726,03 23,9724,8123,79 27,86 27,6227,7427,6227,7427,9529,8229,3329,3732,02 31,931,81 31,7731,7731,7731,77 31,431,1631,1631,9831,24

MXV JX403942_AFU34334 15,2189,56 97,79 10066,63 65,5 23,925,66 23,724,41 24 27,72 27,3627,4827,3627,4828,0530,0529,1929,2331,8931,7731,68 31,6431,6431,6431,6431,2731,0331,0331,8531,11

DXV AF196645_AAL13168 14,366,91 66,8466,63 100 80,3722,8226,45 25,4226,7424,82 28,66 28,328,42 28,3 28,328,6629,4829,8629,48 32,131,9831,52 31,4831,4831,4831,4831,7331,7332,22 32,832,43

EridgeV KU754528_AMO03243 15,0866,46 65,51 65,580,37 10023,0626,42 23,2825,9324,41 29,12 2928,8828,7628,7628,9529,2930,7728,8931,7731,7731,19 31,1531,1531,1531,1531,1531,2732,2632,35 32,1

DBV GQ342963_ACU32792 16,1323,78 23,57 23,922,82 23,06 10024,09 27,1926,2825,22 29,06 29,0628,9329,0629,18 30,530,7630,5831,64 31,431,2732,32 32,2832,2832,2832,2832,1632,1632,7932,2433,12

JBV KX883000_APG76079 14,9726,09 26,0325,6626,45 26,4224,09 100 25,18 26,225,81 31,35 31,3531,2331,3531,3529,64 30,133,42 3132,9233,1732,59 32,5532,5532,5532,55 32,3 32,332,5532,6332,51

HubeiBV KX883001_APG76080 16,6724,32 23,97 23,725,42 23,2827,1925,18 10044,35 30 32,82 32,8232,58 32,7 32,730,8132,1733,2531,7532,64 32,4 32,8 32,7632,7632,7632,7632,6432,5232,2832,8932,76

TV-1 AJ920336_CAI74982 16,125,75 24,8124,4126,74 25,9326,28 26,2 44,35 100 30,6 33,05 33,1733,0533,2933,42 32,632,31 31,232,3933,7833,6634,07 34,1534,1534,1534,1533,5433,4233,9133,4233,66

RBV FM995221_CAX33878 16,3324,06 23,79 2424,82 24,4125,2225,81 30 30,6 100 32,89 32,8932,2932,4132,53 33,932,7334,0334,4534,2434,3635,52 35,635,72 35,635,7235,4835,1135,3535,68 35,8

IBDV	1	IL EF576658_ABG91146 16,3528,26 27,8627,7228,66 29,1229,0631,35 32,8233,0532,89 100 98,0797,3897,6197,6149,6448,0349,0947,3446,6946,9347,95 48,1348,0148,1348,1347,8947,8947,6547,9647,96

IBDV	1	HLJ-0504 GQ451331_ACZ62646 16,4828,02 27,6227,36 28,3 2929,0631,35 32,8233,1732,89 98,07 10098,1898,4198,5250,1248,1549,2147,4646,8147,0548,07 48,2648,1348,2648,2648,0148,0147,6548,08 48,2

IBDV KU958717_AOY36482 16,4828,38 27,7427,4828,42 28,8828,9331,23 32,5833,0532,29 97,38 98,18 10099,0999,0949,5248,0348,97 47,746,8147,0547,95 48,1348,0148,1348,1347,7747,7747,7748,0848,08

IBDV EU595674_ACB56953 16,4828,14 27,6227,36 28,3 28,7629,0631,35 32,733,2932,41 97,61 98,4199,09 10099,5449,8848,1548,8547,5846,8147,0547,95 48,1348,0148,1348,1347,7747,7747,6548,0848,08

IBDV DQ679811_ABG91142 16,4828,14 27,7427,48 28,3 28,7629,1831,35 32,733,4232,53 97,61 98,5299,0999,54 100 5048,1548,9747,5846,8147,0547,95 48,1348,0148,1348,1347,7747,7747,53 48,248,08

BSNV AJ459383_CAD30691 16,6228,26 27,9528,0528,66 28,95 30,529,64 30,81 32,6 33,9 49,64 50,1249,5249,88 50 10059,76 5048,8549,0349,1549,94 49,7649,6449,7649,7649,0349,0349,7649,2249,46

LCBV MK103420_QCQ84350 17,4830,06 29,8230,0529,48 29,2930,76 30,1 32,1732,3132,73 48,03 48,1548,0348,1548,1559,76 100 5047,8948,68 48,848,13 48,0847,9648,0848,0847,9647,96 48,8 49,148,62

WJTV MG599938_AVM8743515,8929,83 29,3329,1929,86 30,7730,5833,42 33,25 31,234,03 49,09 49,2148,9748,8548,97 50 50 10059,8859,02 58,958,61 58,5458,5458,7858,6658,4258,42 58,958,5958,35

WJMV MG599937_AVM8743417,01 29,9 29,3729,2329,48 28,8931,64 31 31,7532,3934,45 47,34 47,46 47,747,5847,5848,8547,8959,88 10061,5361,6562,32 62,3762,2562,3762,3761,7761,8962,7262,4962,96

IPNV	F1 KY548519_ASU43963 18,3832,06 32,0231,89 32,1 31,77 31,432,92 32,6433,7834,24 46,69 46,8146,8146,8146,8149,0348,6859,0261,53 10097,1687,31 87,0986,9787,0987,0986,4986,8586,1485,5585,78

IPNV	F2 KY548520_ASU43964 17,9932,18 31,931,7731,98 31,7731,2733,17 32,433,6634,36 46,93 47,0547,0547,0547,0549,15 48,8 58,961,6597,16 100 87,9 87,6887,5687,6887,6886,85 87,286,3785,4386,02

IPNV	F5 KY548523_ASU43967 18,2831,73 31,8131,6831,52 31,1932,3232,59 32,834,0735,52 47,95 48,0747,9547,9547,9549,9448,1358,6162,3287,31 87,9 100 99,6499,5399,6499,6495,4995,8590,8790,7591,34

IPNV	F10 KY548528_ASU43972 18,3831,81 31,7731,6431,48 31,1532,2832,55 32,7634,15 35,6 48,13 48,2648,1348,1348,1349,7648,0858,5462,3787,0987,6899,64 10099,6499,7699,7695,3895,7390,6490,6491,23

IPNV	F6 KY548524_ASU43968 18,3831,81 31,7731,6431,48 31,1532,2832,55 32,7634,1535,72 48,01 48,1348,0148,0148,0149,6447,9658,5462,2586,9787,5699,53 99,64 10099,7699,8895,2695,6290,52 90,4 91

IPNV	F3		 KY548521_ASU43965 18,3831,81 31,7731,6431,48 31,1532,2832,55 32,7634,15 35,6 48,13 48,2648,1348,1348,1349,7648,0858,7862,3787,0987,6899,64 99,7699,76 10099,8895,3895,7390,6490,5291,11

IPNV	F9 KY548527_ASU43971 18,3831,81 31,7731,6431,48 31,1532,2832,55 32,7634,1535,72 48,13 48,2648,1348,1348,1349,7648,0858,6662,3787,0987,6899,64 99,7699,8899,88 10095,3895,7390,6490,5291,11

IPNV	F7 KY548525_ASU43969 18,2531,57 31,431,2731,73 31,1532,16 32,3 32,6433,5435,48 47,89 48,0147,7747,7747,7749,0347,9658,4261,7786,4986,8595,49 95,3895,2695,3895,38 10099,4189,9389,4589,93

IPNV	F8 KY548526_ASU43970 18,3831,44 31,1631,0331,73 31,2732,16 32,3 32,5233,4235,11 47,89 48,0147,7747,7747,7749,0347,9658,4261,8986,85 87,295,85 95,7395,6295,7395,7399,41 10090,2889,8190,28

VTBV KP268679_ALF95259 17,8731,69 31,1631,0332,22 32,2632,7932,55 32,2833,9135,35 47,65 47,6547,7747,6547,5349,76 48,8 58,962,7286,1486,3790,87 90,6490,5290,6490,6489,9390,28 10094,1995,14

IPNVJasperDobos M58756_AAA46243 18,2331,77 31,9831,85 32,8 32,3532,2432,63 32,8933,4235,68 47,96 48,0848,0848,08 48,249,22 49,158,5962,4985,5585,4390,75 90,64 90,490,5290,5289,4589,8194,19 10095,74

YTAV AY129665_AAN04573 18,3631,65 31,2431,1132,43 32,133,1232,51 32,7633,66 35,8 47,96 48,248,0848,0848,0849,4648,6258,3562,9685,7886,0291,34 91,23 9191,1191,1189,9390,2895,1495,74 100
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Previous genus Entomobirnavirus Aquabirnavirus Blosnavirus
Avibirnavirus

Proposition new genus Telnavirus  Ronavirus Dronavirus

Proposition new species TV-1 RBV MXV DBV LCBV

Complete Genome CG CcG CG CG CG
TV-1 RBV MXV DXV DBV IPNV YTAV VTABV IBDV OH IBDV IBDV P2 BSNV LCBV

01:00 TV1.CAI74981
02:00 RBV.CAX33877 35,09

32,46 31,67 32,19 32,41 32,18 31,48 33,72 33,56 33,56 35,68 35,44
34,94 35,32 35,09 35,09 36,26 37,04 36,81 38,65 36,71

03:00 MXV.AFU34333 32,46 34,74 34,27 33,33 35,93 35,93 35,93 40,15 36,61
04:00 DXV.AAB16798 31,67 36,62 35,63 36,82 36,82 38,63 35,06
05:00 DBV.ACU32790 32,19 34,94 35,78 40 40,83 40,83 39,24 39,39
06:00 IPNV.Q703G9 32,41 35,32 34,74 33,25 36,87 43,42 43,52 43,75 43,24 43
07:00 YTAV.AAP37169 32,18 35,09 34,27 33,73 36,39 44,57 44,21 44,21 42,51 42,27
08:00 VTABV.YP009255397 31,48 35,09 33,33 32,55 36,63 43,19 43,06 43,29

09:00 IBDVOH.P27276 33,72 36,26 35,93 35,63 40 43,42 44,57

10:00 I1BDV.P15480 33,56 37,04 35,93 36,82 40,83 43,52 44,21

11:00 IBDVP2.CAA58851 33,56 36,81 35,93 36,82 40,83 43,75 44,21

12:00 BSNV.YP052865 35,68 38,65 40,15 38,63 39,24 43,24 42,51

13:00 LCBV.QCQ84349 35,44 36,71 36,61 35,06 39,39 43 42,27









Entomobirnavirus Blosnavirus

Telnavirus Ronavirus Dronavirus

TV-1 RBV MXV DBV LCBV

CG CG CG CG CG

TV-1 RBV MXV DXV DBV IPNV YTAV VTABV IBDV	OH IBDV IBDV	P2 BSNV LCBV

01:00TV1.CAI74981					 100 35,09 32,46 31,67 32,19 32,41 32,18 31,48 33,72 33,56 33,56 35,68 35,44

02:00RBV.CAX33877 35,09 100 35,51 36,62 34,94 35,32 35,09 35,09 36,26 37,04 36,81 38,65 36,71

03:00MXV.AFU34333 32,46 35,51 100 77,73 35,78 34,74 34,27 33,33 35,93 35,93 35,93 40,15 36,61

04:00DXV.AAB16798 31,67 36,62 77,73 100 35,54 33,25 33,73 32,55 35,63 36,82 36,82 38,63 35,06

05:00DBV.ACU32790 32,19 34,94 35,78 35,54 100 36,87 36,39 36,63 40 40,83 40,83 39,24 39,39

06:00IPNV.Q703G9 32,41 35,32 34,74 33,25 36,87 100 90,05 90,5 43,42 43,52 43,75 43,24 43

07:00YTAV.AAP37169 32,18 35,09 34,27 33,73 36,39 90,05 100 91,63 44,57 44,21 44,21 42,51 42,27

08:00VTABV.YP009255397 31,48 35,09 33,33 32,55 36,63 90,5 91,63 100 43,19 43,06 43,29 42,03 41,3

09:00IBDVOH.P27276 33,72 36,26 35,93 35,63 40 43,42 44,57 43,19 100 86,85 87,07 50 49,88

10:00IBDV.P15480 33,56 37,04 35,93 36,82 40,83 43,52 44,21 43,06 86,85 100 98,87 50 50

11:00IBDVP2.CAA58851 33,56 36,81 35,93 36,82 40,83 43,75 44,21 43,29 87,07 98,87 100 50 50

12:00BSNV.YP052865 35,68 38,65 40,15 38,63 39,24 43,24 42,51 42,03 50 50 50 100 54,26

13:00LCBV.QCQ84349 35,44 36,71 36,61 35,06 39,39 43 42,27 41,3 49,88 50 50 54,26 100
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Proposition	new	species

Previous	genus Aquabirnavirus

Avibirnavirus
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