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The following has been extracted from the above references to support this proposal:

Cacao mild mosaic virus (CaMMV) and Cacao yellow vein banding virus (CYVBV) can be considered new badnavirus species for the following reasons:
1. CaMMV and CYVBV have circular dsDNA genomes with four putative ORFs (ORFs 1 to 4). A large ORF (ORF3) encodes a putative polyprotein with conserved aspartic protease, reverse transcriptase and ribonuclease H domains analogous to those of other badnaviruses.
1. Both genomes have a tRNAMet primer binding site at positions 1-18.
2. In phylogenetic analyses using badnavirus RT/RNAseH domain nucleotide sequence, CaMMV and CYVBV group within the genus Badnavirus. Their closest relative is Bougainvillea chlorotic vein banding virus (Fig. 1).
3. CaMMV and CYVBV RT/RNase H domains and complete genome sequences share 61.8% and 60% nt identity, respectively. 
4. CaMMV and CYVBV nucleotide sequences corresponding to the RT/RNAse H domain share 59-71% and 59-62% identity with those of other badnaviruses, respectively, which is below the 80% threshold for discrimination of strains and species within the genus Badnavirus (Table 1).

Dioscorea bacilliform RT virus 1 (DBRTV1), Dioscorea bacilliform RT virus 2 (DBRTV2) and Dioscorea bacilliform TR virus (DBTRV) can be considered new badnavirus species for the following reasons:
1. The circular dsDNA genomes of DBRTV1 (7702bp), DBRTV2 (7438bp) and DBTRV (7333 bp) have 3 ORFs, including a large ORF (ORF3) encoding a putative polyprotein with  conserved movement protein, coat protein, aspartic protease, reverse transcriptase and ribonuclease H domains analogous to those of other badnaviruses.
2. All three genomes have a tRNAMet primer binding site at positions 1-18.
3. In phylogenetic analyses using badnavirus nucleotide sequences corresponding to the conserved RT/RNAseH domain, DBRTV1, DBRTV2 and DBTRV group within the genus Badnavirus, in a monophyletic group comprising all known badnaviruses infecting yams. DBRTV1 and DBTRV closest relative is Dioscorea bacilliform AL virus (DBALV), whereas DBRTV2 closest relative is Dioscorea bacilliform SN virus (DBSNV) (Fig. 1).
4. DBRTV1, DBRTV2 and DBTRV nucleotide sequences corresponding to the RT/RNAse H domain share 58.5-75.2% nt sequence identity with similar regions of other badnaviruses, which is below the 80% threshold for discrimination of strains and species within the genus Badnavirus.

Wisteria badnavirus 1 (WBV1) can be considered a new badnavirus species for the following reasons:
1. The circular dsDNA genome of WBV1 (7362 bp) has 4 ORFs, including a large ORF (ORF3) encoding a putative polyprotein with conserved movement protein, aspartic protease, reverse transcriptase and ribonuclease H domains analogous to those of other badnaviruses.
2. The genome of WBV1 has a tRNAMet primer binding site at positions 1-18.
3. In phylogenetic analyses using badnavirus nucleotide sequences corresponding to the RT/RNAseH domain, WBV1 groups within the genus Badnavirus (Fig. 1). WBV1 closest relative is Pagoda yellow mosaic associated virus (PaYMV), with which it shares 75.6% identity in the RT/RNAseH domain.
[image: ]

Fig. 1. Phylogenetic tree showing placement of cacao mild mosaic virus (CaMMV), cacao yellow vein banding virus (CYVBV), Dioscorea bacilliform RT virus 1 (DBRTV1), Dioscorea bacilliform RT virus 2 (DBRTV2), Dioscorea bacilliform TR virus (DBTRV)  and Wisteria badnavirus 1 (WBV1)  in genus Badnavirus. 
Maximum likelihood analysis with 1000 bootstrap sets was performed on nucleotide sequences corresponding to the RT-RNase H domains. Virus isolates corresponding to species in other genera in the Caulimoviridae family are also included. Virus sequences corresponding to the proposed new species are shown in red boxes.
Acronyms are: DBRTV1: Dioscorea bacilliform RT virus 1; DBTRV: Dioscorea bacilliform TR virus; DBRTV2: Dioscorea bacilliform RT virus 2;  DBALV: Dioscorea bacilliform AL virus; DBSNV: Dioscorea bacilliform SN virus; MBV1: mulberry badnavirus 1;FBAKV: fig badnavirus;  TaBCHV: taro bacilliform CH virus; CiYMV: Citrus yellow mosaic virus; ComYMV: Commelina yellow vein mosaic virus; BSGFV: banana streak GF virus; BSMYV: banana streak MY virus; KTSV: Kalanchoe top-spotting virus; BSOLV: banana streak OL virus; BSUAV: banana streak UA virus; BSVNV: banana streak VN virus; BSIMV: banana streak IM virus; CSSV: cacao swollen shoot virus; WBV1: Wisteria badnavirus 1; PaYM: Pagoda yellow mosaic associated virus; TaBV: taro bacilliform virus; YNMoV: Yacon necrotic mottle virus; BVCBV Bougainvillea chlorotic vein banding virus; CaMMV: cacao mild mosaic virus; CYVBV: cacao yellow vein banding virus; ScBMOV: sugarcane bacilliform MO virus; SCBIMV: sugarcane bacilliform IM virus; BSUMV: banana streak UM virus; BSUIV: banana streak UI virus; BSULV: banana streak UL virus; RTBV: rice tungro bacilliform virus; SceTy3V: Saccharomyces cerevisiae Ty3 virus; DmeGypV: Drosophila melanogaster Gypsy virus; PVCV: Petunia vein clearing virus; TVCV: tobacco vein clearing virus; CsVMV: cassava vein mosaic virus; RYVV: rose yellow vein virus; CmYLCV: Cestrum yellow leaf curling virus; SbCMV: soybean chlorotic mottle virus; BRRV: blueberry red ringspot virus; PCSV: peanut chlorotic streak virus; SVBV: strawberry vein banding virus; CaMV: cauliflower mosaic virus; HRLV: horseradish latent virus; CERV: Carnation etched ring virus; AMMV: Atractylodes mild mottle virus; SPuV: soybean Putnam virus; LLDV: Lamium leaf distortion virus; DMV: Dahlia mosaic virus; MiMV: Mirabilis mosaic virus; FMV: figwort mosaic virus. 


Table 1: Percent nucleotide identities for the Caulimoviridae in ORF3 nucleotide sequences corresponding to the conserved RT/RNAseH domain. 
Identities for the proposed new species are highlighted in yellow.
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WBV1 48,9%

MBV1 50,1%61,6%

CaMMV 48,1%60,3% 59,6%

CYVBV 48,2%62,8% 61,0% 61,8%

TaBCHV 50,2%62,5% 65,5% 62,3% 64,7%

YNMoV 49,8%64,9% 63,5% 63,1% 65,8% 65,1%

AMMV 67,7%45,5% 47,0% 47,4% 45,4% 47,5% 48,2%

SPuV 68,4%45,7% 47,4% 47,0% 46,4% 48,6% 47,9% 78,4%

HRLV 80,1%47,4% 49,7% 46,3% 46,9% 49,2% 49,1% 67,1%69,4%

LLDV 67,2%46,4% 47,5% 47,3% 48,3% 47,5% 47,8% 69,3%69,2%66,1%

CERV 68,4%45,9% 46,4% 46,1% 46,5% 47,0% 46,7% 69,4%71,0%67,3%69,0%

DMV_Holland64,9%47,0% 49,2% 46,8% 48,0% 48,7% 47,1% 67,2%66,8%63,1%67,2%66,5%

MiMV 63,8%47,0% 48,6% 46,7% 48,0% 49,0% 47,7% 67,4%67,5%62,9%66,3%66,8% 82,8%

DMV_D10 65,3%45,2% 49,0% 47,1% 47,1% 47,7% 48,2% 66,8%68,5%63,3%67,3%67,7% 70,2%70,0%

FMV 64,9%45,0% 48,2% 46,4% 47,6% 48,9% 47,6% 68,2%67,5%64,3%67,1%66,9% 72,1%69,6%73,1%

SVBV 61,3%46,9% 48,2% 49,0% 49,6% 50,3% 49,3% 64,1%62,7%59,6%60,5%60,3% 58,9%60,6%59,0%62,0%

CmYLCV 55,4%45,8% 45,8% 41,6% 45,1% 47,0% 44,5% 53,6%55,3%54,1%54,8%54,0% 54,7%54,5%53,9%55,8%54,1%

BRRV 54,2%43,8% 44,8% 45,7% 45,3% 45,2% 45,6% 51,3%54,5%52,2%54,7%52,7% 55,3%55,2%55,8%54,3%54,8% 62,5%

SbCMV 53,1%44,0% 42,6% 45,8% 45,7% 45,3% 46,2% 51,6%54,1%52,5%51,9%52,1% 52,4%51,5%52,1%52,6%52,3% 62,8%61,0%

PCSV 52,7%44,3% 43,8% 47,0% 47,9% 46,7% 45,8% 53,0%54,9%52,1%54,9%55,6% 54,9%55,6%55,1%54,7%53,3% 59,2%62,3% 57,2%

PVCV 49,4%46,0% 44,1% 46,2% 45,5% 46,1% 44,8% 49,3%49,0%47,6%49,2%50,3% 50,8%48,7%49,0%49,8%47,4% 45,2%48,1% 46,3%47,2%

TVCV 52,7%47,8% 47,5% 47,2% 48,3% 48,0% 49,1% 51,6%51,3%50,6%51,3%52,4% 53,5%54,0%53,9%53,2%51,7% 50,2%54,4% 49,9%52,3%48,1%

CsVMV 48,9%45,5% 47,3% 46,5% 46,2% 47,2% 47,1% 50,5%52,2%50,0%52,0%50,9% 51,1%51,5%52,0%52,2%52,8% 49,2%51,3% 49,2%50,5%47,4%62,5%

CSSV 48,9%61,7% 62,4% 61,0% 62,5% 62,8% 63,8% 46,8%47,1%47,8%47,2%46,3% 47,8%47,3%46,3%45,3%47,4% 44,7%44,8% 44,7%44,8%44,8%46,8% 45,0%

CiYMV 49,3%61,3% 66,3% 61,8% 62,3% 69,4% 65,0% 47,7%46,9%48,5%47,5%44,8% 48,7%49,4%48,6%49,2%50,0% 46,6%46,5% 45,8%44,4%44,7%47,3% 46,1%64,1%

BSOLV 49,2%61,2% 64,7% 63,5% 65,3% 69,1% 65,5% 49,3%48,7%48,2%47,5%48,0% 49,6%49,3%49,7%48,6%47,6% 45,1%46,0% 44,9%48,0%47,1%49,3% 48,8%64,8% 65,9%

KTSV 48,3%59,9% 62,0% 61,6% 63,4% 67,0% 64,8% 47,0%46,2%47,4%44,9%45,7% 45,2%45,4%45,4%43,8%46,0% 43,4%42,5% 43,4%43,6%43,1%44,6% 44,7%62,7% 63,3% 72,5%

BSVNV 47,6%60,7% 64,1% 60,5% 63,1% 66,0% 64,0% 47,1%45,9%47,4%47,6%47,0% 47,9%48,0%45,7%47,2%48,1% 45,0%46,2% 43,7%46,4%45,7%47,9% 48,1%64,4% 62,9% 70,9%71,6%

BSGFV 48,1%58,6% 63,0% 61,7% 62,8% 64,6% 63,9% 46,7%47,3%46,4%48,2%46,4% 46,9%47,5%48,5%46,6%47,5% 44,9%47,6% 44,2%46,0%46,0%49,5% 47,6%61,4% 61,8% 67,3%68,1% 69,5%

ComYMV 48,1%61,5% 61,8% 60,8% 62,5% 64,6% 64,0% 49,0%48,5%47,9%45,8%46,4% 47,2%48,6%48,1%48,4%47,3% 45,9%45,1% 45,7%45,5%45,2%46,6% 46,6%62,2% 62,7% 65,5%63,9% 66,2% 64,1%

DBALV 49,5%62,6% 64,1% 62,7% 64,3% 70,1% 65,9% 49,4%48,1%49,6%48,1%49,0% 47,2%47,9%47,6%46,7%48,8% 44,8%44,8% 44,9%45,3%45,7%47,6% 45,8%63,9% 66,2% 68,2%66,5% 66,2% 63,8% 64,6%

DBSNV 50,3%61,7% 65,6% 63,5% 63,1% 68,5% 64,4% 49,9%48,0%51,4%47,4%47,5% 48,4%47,8%48,1%46,9%48,7% 44,5%43,6% 43,1%44,4%43,9%47,8% 45,0%63,1% 67,2% 66,3%65,7% 66,4% 63,5% 64,9% 72,0%

DBRTV1 48,3%63,7% 65,0% 64,1% 63,6% 68,9% 66,1% 48,0%46,5%48,4%47,2%48,0% 47,5%47,9%46,6%47,0%47,0% 45,1%44,8% 43,3%45,3%45,2%47,9% 45,1%64,2% 67,8% 67,9%67,5% 65,8% 65,9% 65,8% 72,5% 70,7%

DBRTV2 48,6%62,3% 63,7% 64,0% 60,7% 68,8% 63,2% 45,9%45,6%47,4%46,6%45,5% 45,9%45,9%47,1%46,4%46,9% 42,4%44,4% 43,1%45,2%44,6%46,1% 43,9%62,7% 64,6% 66,9%67,6% 67,2% 63,0% 63,8% 70,4% 69,3% 72,5%

DBTRV 48,5%61,4% 64,0% 63,1% 64,0% 66,3% 66,0% 47,8%46,5%48,6%47,7%45,9% 47,3%48,3%46,3%46,9%47,6% 44,2%45,0% 42,9%44,6%45,5%47,5% 44,9%61,8% 66,6% 67,9%66,2% 65,9% 65,1% 64,6% 71,5% 69,4% 75,2% 69,9%

BCVBV 49,2%63,4% 63,1% 60,4% 61,7% 65,3% 68,1% 47,6%47,2%49,2%49,2%46,4% 47,3%46,7%47,7%48,2%48,3% 47,7%43,8% 45,2%45,6%46,1%47,0% 46,8%59,8% 62,0% 63,7%63,2% 63,5% 61,8% 62,1% 63,5% 65,4% 63,6% 63,7% 63,8%

TaBV 49,5%62,3% 59,8% 62,5% 60,5% 64,4% 64,6% 49,3%48,8%49,1%48,7%47,8% 49,3%48,6%49,2%49,2%49,1% 46,0%46,6% 46,3%44,9%46,4%47,5% 47,2%62,5% 60,7% 62,3%59,5% 62,2% 60,6% 61,8% 63,9% 62,5% 63,5% 62,9% 63,5% 65,1%

SCBMOV 48,7%59,2% 59,9% 61,4% 60,4% 61,8% 63,4% 46,8%46,8%47,1%46,7%44,9% 46,9%48,0%47,7%46,7%47,2% 45,0%46,2% 45,0%46,3%46,4%48,3% 47,2%59,8% 58,5% 63,2%60,5% 61,7% 61,8% 62,4% 62,9% 61,9% 63,2% 58,5% 63,5% 61,2%61,2%

SCBIMV 49,2%58,5% 59,7% 59,3% 59,9% 60,8% 61,5% 47,8%47,3%48,4%46,5%45,8% 47,5%48,3%46,8%46,3%49,1% 47,6%45,8% 44,8%46,2%43,7%48,6% 44,3%58,7% 58,6% 62,0%59,1% 59,2% 60,2% 62,7% 61,2% 62,0% 63,5% 60,7% 62,9% 61,3%60,0% 79,4%

RTBV_type 49,9%50,9% 50,8% 50,1% 52,4% 53,0% 53,4% 47,8%48,2%48,9%47,3%47,0% 49,4%49,5%48,6%49,7%46,7% 47,8%48,1% 48,1%47,3%47,1%53,2% 52,2%49,7% 50,9% 53,7%50,3% 52,0% 52,5% 50,1% 52,5% 49,7% 51,0% 50,5% 51,1% 51,6%53,3% 53,2% 51,6%

RTBV_WB 49,1%50,2% 50,2% 50,8% 52,6% 51,2% 52,7% 47,6%49,3%48,8%46,6%47,5% 48,7%48,6%48,8%48,5%46,5% 46,9%48,4% 48,2%47,3%46,0%52,2% 50,9%50,0% 50,8% 53,1%48,9% 50,5% 51,9% 50,6% 52,6% 49,5% 50,3% 50,1% 51,3% 50,8%52,2% 52,9% 52,4%86,0%

SceTy3V 45,7%43,1% 41,1% 43,0% 44,4% 44,2% 44,7% 46,2%45,3%44,4%45,5%44,8% 46,3%44,8%46,0%45,8%43,1% 43,4%44,3% 44,2%44,9%44,3%42,8% 42,9%43,0% 43,3% 44,9%44,4% 44,9% 44,5% 45,6% 45,0% 43,9% 43,7% 45,2% 44,4% 43,7%44,9% 45,7% 42,9%45,1% 43,8%

DmeGypV 43,9%41,1% 43,9% 41,0% 41,7% 44,0% 41,9% 42,9%43,9%43,4%43,3%43,2% 43,4%43,8%41,9%43,6%41,8% 40,8%40,8% 41,6%42,6%42,4%41,8% 40,5%42,2% 41,9% 43,4%41,1% 41,9% 41,8% 41,0% 40,8% 40,9% 43,0% 40,0% 42,0% 40,5%40,6% 43,2% 42,5%42,4% 42,2% 45,3%

RYVV 49,9%47,3% 47,2% 47,3% 48,1% 48,6% 48,4% 51,8%51,0%48,4%51,1%51,3% 52,5%51,3%51,2%51,5%53,5% 48,6%49,5% 47,8%50,1%47,5%52,2% 53,7%47,1% 49,0% 50,2%45,4% 48,1% 48,4% 47,3% 48,1% 48,1% 48,7% 47,6% 46,6% 48,3%47,5% 49,4% 48,1%50,4% 49,3% 45,5% 41,4%

BSMYV 48,8%60,8% 62,2% 60,1% 62,9% 66,4% 62,5% 46,7%46,4%46,9%47,6%45,5% 47,0%48,1%48,1%45,8%46,0% 44,0%46,2% 42,9%45,1%45,7%48,4% 47,1%60,2% 62,9% 70,4%69,0% 69,8% 66,2% 63,5% 66,6% 66,8% 64,7% 66,1% 66,3% 64,0%59,8% 62,2% 59,8%51,4% 51,1% 43,9% 42,5%48,6%

PaYMV 48,3%75,6% 60,2% 59,9% 61,3% 61,8% 63,3% 46,7%47,1%47,3%46,2%46,0% 46,6%46,6%46,4%44,4%46,7% 44,7%43,6% 44,2%42,6%44,5%47,2% 44,4%62,2% 61,3% 62,2%62,1% 61,8% 59,1% 60,4% 63,4% 62,4% 65,2% 63,1% 62,4% 62,9%62,4% 58,0% 59,3%49,9% 48,9% 45,4% 40,5%47,0% 61,2%

FBAKV 48,8%64,9% 67,3% 62,4% 64,5% 69,8% 68,8% 49,3%48,1%48,6%47,0%47,3% 46,8%47,5%48,1%47,9%47,0% 46,2%45,0% 44,6%46,2%46,2%48,1% 46,5%65,7% 69,0% 68,1%65,4% 66,7% 63,9% 64,3% 70,4% 67,2% 68,3% 67,7% 68,8% 66,2%64,0% 61,8% 61,0%53,6% 52,1% 43,6% 41,7%48,3% 65,0% 63,6%
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