
Table S1. GenBank accession numbers, sample IDs and genotypes of the BLV full-length env and gag nucleotide 

sequences of the South African isolates used in this study. 

Gene   GenBank accession number  Sample ID Genotype 

env MN966688.1 K1170 4 

MN966689.1 K1194 4 

MN966690.1 L3401 4 

MN966691.1 M1878 4 

MN966692.1 M2746 1 

MN966693.1 P2152 4 

MN966694.1 P2677 4 

MN966695.1 P591 4 

    

gag  MN966696.1 K1170 4 

MN966697.1 K1194 4 

MN966698.1 L3401 4 

MN966699.1 M1878 4 

MN966700.1 M2746 1 

MN966701.1 P2152 4 

MN966702.1 P2677 4 

MN966703.1 P591 4 

 

  

https://www.ncbi.nlm.nih.gov/nuccore/MN966688
https://www.ncbi.nlm.nih.gov/nuccore/MN966689.1
https://www.ncbi.nlm.nih.gov/nuccore/MN966690.1
https://www.ncbi.nlm.nih.gov/nuccore/MN966691.1
https://www.ncbi.nlm.nih.gov/nuccore/MN966692.1
https://www.ncbi.nlm.nih.gov/nuccore/MN966693.1
https://www.ncbi.nlm.nih.gov/nuccore/MN966694.1
https://www.ncbi.nlm.nih.gov/nuccore/MN966695.1
https://www.ncbi.nlm.nih.gov/nuccore/MN966696.1
https://www.ncbi.nlm.nih.gov/nuccore/MN966697.1
https://www.ncbi.nlm.nih.gov/nuccore/MN966698.1
file:///C:/Users/akikosuzuki/Desktop/Publication/Manuscript/MN966699.1
https://www.ncbi.nlm.nih.gov/nuccore/MN966700.1
https://www.ncbi.nlm.nih.gov/nuccore/MN966701.1
https://www.ncbi.nlm.nih.gov/nuccore/MN966702.1
https://www.ncbi.nlm.nih.gov/nuccore/MN966703.1


Table S2. GenBank accession numbers, country of origin (2-letter country code), genotypes and phylogenetic 

analyses conducted for each BLV isolate in this study. 

 

Genotype 
GenBank 

accession 

number  

Country of 

origin 
Phylogenetic analyses  References 

1 AB934282.1  Japan (JP) gag Direct submission by Mekata and 

Norimine (2014) 

AF399703.3 Brazil (BR) Full-length env, partial env [1] 

AF547184.2 Brazil (BR) Full-length env, partial env [2] 

AP018006.1 Japan (JP) gag [3] 

AP018007.1 Japan (JP) Full-length env, partial env, gag [3] 

AP018008.1 Japan (JP) gag [3] 

AP018012.1 Japan (JP) Full-length env, partial env [3] 

AP018019.1 Japan (JP) gag [3] 

AP018029.1 Japan (JP) gag [3] 

AP019589.1 Japan (JP) gag Direct submission by Murakami and Sato 

(2019) 

AY078387.1 USA (US) Full-length env, partial env [4] 

AY151262.2 Brazil (BR) Full-length env, partial env Direct submission by Stancek et al. (2002) 

D00647.1 Australia (AU) Full-length env, partial env, gag [5] 

EF065637.1 Costa Rica (CR) Full-length env, partial env [6] 

EF065640.1 Costa Rica (CR) Full-length env, partial env [6] 

EF065641.1 USA (US) Full-length env, partial env [6] 

EF065642.1 USA (US) Full-length env, partial env [6] 

EF065644.1 USA (US) Full-length env, partial env [6] 

EF065656.1 USA (US) Full-length env, partial env [6] 

EF065661.1 Japan (JP) Full-length env, partial env [6] 

EF600696.1 USA (US) gag [7] 

EU266060.1 Iran (IR) Partial env [8] 

FJ808578.1 Argentina (AR) Partial env [9] 

HE967301.1 Uruguay (UY) Full-length env, partial env, gag Direct submission by Cristina (2012) 

HE967302.1  Uruguay (UY) Full-length env Direct submission by Cristina (2012) 

HE967303.1 Uruguay (UY) Full-length env, partial env, gag Direct submission by Cristina (2012) 

K02120.1 Japan (JP) Full-length env, partial env, gag [10] 

KJ707242.1 South Korea 

(KR) 

Partial env Direct submission by Kim (2014) 

KX674367.1 Saint Kitts and 

Nevis (KN)  

Full-length env, partial env [11] 

https://www.ncbi.nlm.nih.gov/nuccore/AB934282
https://www.ncbi.nlm.nih.gov/nuccore/AF399703
https://www.ncbi.nlm.nih.gov/nuccore/AF547184
https://www.ncbi.nlm.nih.gov/nuccore/AP018006
https://www.ncbi.nlm.nih.gov/nuccore/AP018007.1
https://www.ncbi.nlm.nih.gov/nuccore/AP018008.1
https://www.ncbi.nlm.nih.gov/nuccore/AP018012
https://www.ncbi.nlm.nih.gov/nuccore/AP018019.1
https://www.ncbi.nlm.nih.gov/nuccore/AP018029.1
https://www.ncbi.nlm.nih.gov/nuccore/AP019589
https://www.ncbi.nlm.nih.gov/nuccore/AY078387
mailto:https://www.ncbi.nlm.nih.gov/nuccore/AY151262.2
https://www.ncbi.nlm.nih.gov/nuccore/d00647
https://www.ncbi.nlm.nih.gov/nuccore/EF065637
https://www.ncbi.nlm.nih.gov/nuccore/EF065640
https://www.ncbi.nlm.nih.gov/nuccore/EF065641
https://www.ncbi.nlm.nih.gov/nuccore/EF065642
https://www.ncbi.nlm.nih.gov/nuccore/EF065644
https://www.ncbi.nlm.nih.gov/nuccore/EF065656
https://www.ncbi.nlm.nih.gov/nuccore/ef065661
https://www.ncbi.nlm.nih.gov/nuccore/EF600696
https://www.ncbi.nlm.nih.gov/nuccore/EU266060
https://www.ncbi.nlm.nih.gov/nuccore/FJ808578
https://www.ncbi.nlm.nih.gov/nuccore/HE967301
https://www.ncbi.nlm.nih.gov/nuccore/HE967302
https://www.ncbi.nlm.nih.gov/nuccore/HE967303
https://www.ncbi.nlm.nih.gov/nuccore/K02120
https://www.ncbi.nlm.nih.gov/nuccore/KJ707242
https://www.ncbi.nlm.nih.gov/nuccore/KX674367


KX674370.1 Saint Kitts and 

Nevis (KN) 

Full-length env, partial env [11] 

KX674372.1 Dominica (DM) Full-length env, partial env [11] 

KX674373.1 Dominica (DM) Full-length env, partial env [11] 

LC060799.1 Mongolia (MN) Partial env [12] 

LC060800.1 Mongolia (MN) Partial env [12] 

LC075543.1 Peru (PE) Partial env [13] 

LC075568.1 Bolivia (BO) Partial env [13] 

LC080651.1 Paraguay (PY) Full-length env, partial env, gag [13] 

LC080652.1 Paraguay (PY) gag [13] 

LC080653.1 Paraguay (PY) Full-length env, partial env [13] 

LC164085.1 Japan (JP) gag [14] 

LC440653.1 Zambia (ZM) Partial env [15] 

LC440663.1 Zambia (ZM) Partial env [15] 

LC440666.1 Zambia (ZM) Partial env [15] 

MH170027.1 Vietnam (VN) Full-length env, partial env [16] 

MH170028.1 Vietnam (VN) Full-length env, partial env [16] 

2 

 

AF257515.1 Argentina (AR) Full-length env, partial env, gag [17] 

AF399704.3 Brazil (BR) Full-length env, partial env [1] 

FJ808590.1 Argentina (AR) Partial env [9] 

FJ914764.1 Argentina (AR) Full-length env, partial env, gag [18] 

LC075544.1 Peru (PE) Partial env [13] 

LC075577.1 Bolivia (BO) Partial env [13] 

LC080654.1 Peru (PE) Full-length env, partial env, gag [13] 

LC080655.1 Paraguay (PY) Full-length env, partial env, gag [13] 

3 

 

EF065647.1 USA (US) Full-length env, partial env [6] 

EF065649.1 USA (US) Full-length env, partial env [6] 

EF065650.1 Japan (JP) Full-length env, partial env [6] 

KP201464.1 South Korea 

(KR) 

Partial env [19] 

4 

 

AF033818.1  USA (US) Full-length env, partial env, gag Direct submission by Chappey (1997) 

AF067081.1 Poland (PL) Partial env Direct submission by Mikiewicz et al. 

(1998) 

AF503581.1 Belgium (BE) Full-length env, partial env [20] 

AY515278.1 Chile (CL) Partial env [21] 

EF065638.1 Belgium (BE) Full-length env, partial env [6] 

https://www.ncbi.nlm.nih.gov/nuccore/KX674370
https://www.ncbi.nlm.nih.gov/nuccore/KX674372
https://www.ncbi.nlm.nih.gov/nuccore/KX674373
https://www.ncbi.nlm.nih.gov/nuccore/LC060799
https://www.ncbi.nlm.nih.gov/nuccore/LC060800
https://www.ncbi.nlm.nih.gov/nuccore/LC075543
https://www.ncbi.nlm.nih.gov/nuccore/LC075568
https://www.ncbi.nlm.nih.gov/nuccore/LC080651
https://www.ncbi.nlm.nih.gov/nuccore/LC080652
https://www.ncbi.nlm.nih.gov/nuccore/LC080653
https://www.ncbi.nlm.nih.gov/nuccore/LC164085
https://www.ncbi.nlm.nih.gov/nuccore/LC440653
https://www.ncbi.nlm.nih.gov/nuccore/LC440663
https://www.ncbi.nlm.nih.gov/nuccore/LC440666
https://www.ncbi.nlm.nih.gov/nuccore/MH170027
https://www.ncbi.nlm.nih.gov/nuccore/MH170028
https://www.ncbi.nlm.nih.gov/nuccore/AF257515
https://www.ncbi.nlm.nih.gov/nuccore/AF399704
https://www.ncbi.nlm.nih.gov/nuccore/FJ808590.1
https://www.ncbi.nlm.nih.gov/nuccore/FJ914764
https://www.ncbi.nlm.nih.gov/nuccore/LC075544
https://www.ncbi.nlm.nih.gov/nuccore/LC075577
https://www.ncbi.nlm.nih.gov/nuccore/LC080654
https://www.ncbi.nlm.nih.gov/nuccore/LC080655
https://www.ncbi.nlm.nih.gov/nuccore/EF065647
https://www.ncbi.nlm.nih.gov/nuccore/ef065649
https://www.ncbi.nlm.nih.gov/nuccore/ef065650
https://www.ncbi.nlm.nih.gov/nuccore/KP201464
https://www.ncbi.nlm.nih.gov/nuccore/AF033818
https://www.ncbi.nlm.nih.gov/nuccore/AF067081
https://www.ncbi.nlm.nih.gov/nuccore/AF503581
https://www.ncbi.nlm.nih.gov/nuccore/AY515278
https://www.ncbi.nlm.nih.gov/nuccore/EF065638


EU262575.2 Poland (PL) Partial env Direct submission by Kuzmak et al. (2007)  

FJ808596.1 Argentina (AR) Partial env [9] 

HQ902258.1 Belarus (BY) Partial env [22] 

JN695878.1 Russia (RU) Full-length env, partial env Direct submission by Lomakina et al. 

(2011) 

JQ686097.1 Russia (RU) Partial env Direct submission by Lomakina et al. 

(2011) 

JQ686101.1 Russia (RU) Partial env Direct submission by Lomakina  et al. 

( 2012) 

K02251.1 Belgium (BE) Full-length env, partial env [23] 

KT122858.1 Belgium (BE) gag Direct submission by Rosewick et al. (2015) 

LC060795.1 Mongolia (MN) Partial env [12] 

LC060797.1 Mongolia (MN) Partial env [12] 

LC193462.1 Zambia (ZM) Partial env [24] 

M35238.1 France (FR) Partial env [25] 

MK820044.1 China (CN) Full-length env, partial env [26] 

MK840877.1 China (CN) Full-length env, partial env [26] 

MK840879.1 China (CN) Full-length env, partial env [26] 

U87872.1 Germany (GE) Partial env [27] 

5 AF399702.3 Brazil (BR) Partial env [1] 

EF065635.1 Costa Rica (CR) Full-length env, partial env [6] 

EF065639.1 Costa Rica (CR) Full-length env, partial env [6] 

EF065643.1  Costa Rica (CR) Full-length env, partial env [6] 

EF065645.1 Costa Rica (CR) Full-length env, partial env [6] 

EF065654.1 Costa Rica (CR) Full-length env, partial env [6] 

EF065655.1 Costa Rica (CR) Full-length env, partial env [6] 

6 AY185360.2 Brazil (BR) Full-length env, partial env [2] 

FJ808582.1 Argentina (AR) Partial env [9] 

LC080656.1 Paraguay (PY) Full-length env, partial env, gag [13] 

LC080657.1  Paraguay (PY) Full-length env, partial env, gag [13] 

LC080658.1 Paraguay (PY) Full-length env, partial env, gag [13] 

MH341524.1 India (IN) Partial env [28] 

MF580991.1 China (CN) gag [29] 

MF580992.1 China (CN) gag [29] 

MG800834.1 China (CN) Full-length env, partial env [30] 

MH170029.1 Vietnam (VN) Full-length env, partial env, gag [16] 

https://www.ncbi.nlm.nih.gov/nuccore/EU262575
https://www.ncbi.nlm.nih.gov/nuccore/FJ808596
https://www.ncbi.nlm.nih.gov/nuccore/HQ902258
https://www.ncbi.nlm.nih.gov/nuccore/JN695878
https://www.ncbi.nlm.nih.gov/nuccore/JQ686097
https://www.ncbi.nlm.nih.gov/nuccore/JQ686101
https://www.ncbi.nlm.nih.gov/nuccore/K02251
https://www.ncbi.nlm.nih.gov/nuccore/KT122858
https://www.ncbi.nlm.nih.gov/nuccore/LC060795
https://www.ncbi.nlm.nih.gov/nuccore/LC060797
https://www.ncbi.nlm.nih.gov/nuccore/LC193462
https://www.ncbi.nlm.nih.gov/nuccore/M35238
https://www.ncbi.nlm.nih.gov/nuccore/MK820044
https://www.ncbi.nlm.nih.gov/nuccore/MK840877
https://www.ncbi.nlm.nih.gov/nuccore/MK840879
https://www.ncbi.nlm.nih.gov/nuccore/U87872
https://www.ncbi.nlm.nih.gov/nuccore/AF399702
https://www.ncbi.nlm.nih.gov/nuccore/EF065635
https://www.ncbi.nlm.nih.gov/nuccore/EF065639
https://www.ncbi.nlm.nih.gov/nuccore/EF065643
https://www.ncbi.nlm.nih.gov/nuccore/EF065645
https://www.ncbi.nlm.nih.gov/nuccore/ef065654
https://www.ncbi.nlm.nih.gov/nuccore/EF065655
https://www.ncbi.nlm.nih.gov/nuccore/AY185360
https://www.ncbi.nlm.nih.gov/nuccore/fj808582
https://www.ncbi.nlm.nih.gov/nuccore/LC080656
https://www.ncbi.nlm.nih.gov/nuccore/LC080657
https://www.ncbi.nlm.nih.gov/nuccore/LC080658
https://www.ncbi.nlm.nih.gov/nuccore/MH341524
https://www.ncbi.nlm.nih.gov/nuccore/MF580991
https://www.ncbi.nlm.nih.gov/nuccore/MF580992
https://www.ncbi.nlm.nih.gov/nuccore/MG800834
https://www.ncbi.nlm.nih.gov/nuccore/MH170029


MH170030.1 Vietnam (VN) Full-length env, partial env, gag [16] 

7 AY515274.1 Chile (CL) Partial env [21] 

AY515280.1 Chile (CL) Partial env [21] 

EU262555.2 Poland (PL) Partial env Direct submission by Kuzmak and Olech. 

(2010) 

HM563758.3 Ukraine (UA) Partial env Direct submission by Kuzmak and Olech. 

(2010) 

JN695879.1 Russia (RU) Full-length env, partial env Direct submission by Lomakina et al (2012) 

JN695880.1 Russia (RU) Full-length env, partial env Direct submission by Lomakina et al (2012) 

KF801457.1 Moldova (MD) Full-length env, partial env [31] 

KF801458.1 Moldova (MD) Full-length env, partial env [31] 

LC060801.1 Mongolia (MN) Partial env [12] 

S83530.1 Italy (IT) Partial env [32] 

8 GU724606.1 Croatia (HR) Partial env [33] 

HM563764.3 Ukraine (UA) Partial env [22] 

JF713455.1  Russia (RU) Partial env Direct submission by Shaeva et al. (2011)  

JN990071.1 Croatia (HR) Partial env [33] 

9 

 

LC080659.1 Bolivia (BO) Full-length env, partial env, gag [13] 

LC080662.1 Bolivia (BO) Full-length env, partial env, gag [13] 

LC080663.1 Bolivia (BO) Full-length env, partial env, gag [13] 

LC080666.1  Bolivia (BO) Full-length env, partial env, gag [13] 

LC080667.1 Bolivia (BO) Full-length env, partial env, gag [13] 

LC080668.1 Bolivia (BO) Full-length env, partial env [13] 

LC080671.1 Bolivia (BO) Full-length env, partial env, gag [13] 

10 KU233527.1 Thailand (TH) Partial env [34] 

KU233535.1 Thailand (TH) Partial env [34] 

KU233554.1 Thailand (TH) Partial env [34] 

LC154848.1 Myanmar (MM) Full-length env, partial env, gag [35] 

LC154849.1 Myanmar (MM) Full-length env, partial env, gag [35] 

MF580994.1 China (CN) Full-length env, partial env, gag [29] 

MF580995.1 China (CN) Full-length env, partial env, gag [29] 

 

https://www.ncbi.nlm.nih.gov/nuccore/MH170030
https://www.ncbi.nlm.nih.gov/nuccore/AY515274
https://www.ncbi.nlm.nih.gov/nuccore/AY515280
https://www.ncbi.nlm.nih.gov/nuccore/EU262555
https://www.ncbi.nlm.nih.gov/nuccore/HM563758
https://www.ncbi.nlm.nih.gov/nuccore/JN695879
https://www.ncbi.nlm.nih.gov/nuccore/JN695880
https://www.ncbi.nlm.nih.gov/nuccore/KF801457
https://www.ncbi.nlm.nih.gov/nuccore/KF801458
https://www.ncbi.nlm.nih.gov/nuccore/LC060801
https://www.ncbi.nlm.nih.gov/nuccore/S83530
https://www.ncbi.nlm.nih.gov/nuccore/GU724606
https://www.ncbi.nlm.nih.gov/nuccore/HM563764
https://www.ncbi.nlm.nih.gov/nuccore/JF713455
https://www.ncbi.nlm.nih.gov/nuccore/JN990071
https://www.ncbi.nlm.nih.gov/nuccore/LC080659
https://www.ncbi.nlm.nih.gov/nuccore/LC080662
https://www.ncbi.nlm.nih.gov/nuccore/LC080663
https://www.ncbi.nlm.nih.gov/nuccore/LC080666
https://www.ncbi.nlm.nih.gov/nuccore/LC080667
https://www.ncbi.nlm.nih.gov/nuccore/LC080668
https://www.ncbi.nlm.nih.gov/nuccore/LC080671
https://www.ncbi.nlm.nih.gov/nuccore/ku233527
https://www.ncbi.nlm.nih.gov/nuccore/ku233535
https://www.ncbi.nlm.nih.gov/nuccore/ku233554
https://www.ncbi.nlm.nih.gov/nuccore/LC154848
https://www.ncbi.nlm.nih.gov/nuccore/LC154849
https://www.ncbi.nlm.nih.gov/nuccore/MF580994
https://www.ncbi.nlm.nih.gov/nuccore/MF580995


 
Figure S1. Neighbour-joining phylogenetic tree based on the alignment of BLV full-length env nucleotide sequences (1,548 bp) 

from South Africa and other geographic regions worldwide. The South African BLV isolates identified in this study are indicated 

by filled triangles (▲) followed by their sample ID. Other BLV strains are shown by genotype followed by GenBank accession 

number and country of origin. Numbers at the branches denote bootstrap support (1000 iterations). Bootstrap values of 50% are 

shown. The bar at the bottom of the figure denotes genetic distance. 
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Figure S2. Pairwise evolutionary distance of BLV full-length env nucleotide sequences (1,548 bp) between G1 and G4 isolates from South Africa and other geographic regions worldwide. The 

values indicate the number of base substitutions per site between sequences. The country of origin is indicated by 2-letter country codes (See Table S2). SA, South Africa. 

 

K1170 SA

K1194 SA 0.0013

L3401 SA 0.0026 0.0026

M1878 SA 0.0013 0.0013 0.0026

P2152 SA 0.0013 0.0013 0.0026 0.0013

P2677 SA 0.0006 0.0006 0.0019 0.0006 0.0006

P591 SA 0.0006 0.0006 0.0019 0.0006 0.0006 0.0000

SA G1 M2746 SA 0.0387 0.0387 0.0402 0.0387 0.0387 0.0380 0.0380

AF399703.3 BR 0.0336 0.0336 0.0351 0.0321 0.0336 0.0329 0.0329 0.0125

D00647.1 AU 0.0365 0.0365 0.0380 0.0365 0.0365 0.0358 0.0358 0.0256 0.0249

EF065640.1 CR 0.0343 0.0343 0.0358 0.0343 0.0343 0.0336 0.0336 0.0052 0.0085 0.0214

EF065642.1 US 0.0373 0.0373 0.0388 0.0373 0.0373 0.0366 0.0366 0.0079 0.0112 0.0242 0.0039

HE967301.1 UY 0.0373 0.0373 0.0388 0.0358 0.0373 0.0366 0.0366 0.0085 0.0105 0.0249 0.0046 0.0059

K02120.1 JP 0.0394 0.0393 0.0408 0.0394 0.0393 0.0386 0.0386 0.0098 0.0132 0.0248 0.0059 0.0085 0.0092

KX674367.1 KN 0.0366 0.0365 0.0380 0.0366 0.0365 0.0358 0.0358 0.0046 0.0105 0.0235 0.0032 0.0059 0.0066 0.0078

KX674370.1 KN 0.0358 0.0358 0.0373 0.0358 0.0358 0.0351 0.0351 0.0039 0.0099 0.0228 0.0026 0.0052 0.0059 0.0072 0.0006

KX674372.1 DM 0.0351 0.0351 0.0366 0.0351 0.0351 0.0344 0.0344 0.0059 0.0092 0.0221 0.0019 0.0046 0.0052 0.0065 0.0039 0.0032

LC080653.1 PY 0.0380 0.0380 0.0395 0.0365 0.0380 0.0373 0.0373 0.0092 0.0112 0.0256 0.0052 0.0065 0.0019 0.0098 0.0072 0.0065 0.0059

MH170027.1 VN 0.0366 0.0365 0.0380 0.0366 0.0365 0.0358 0.0358 0.0072 0.0105 0.0235 0.0032 0.0059 0.0052 0.0078 0.0052 0.0046 0.0039 0.0072

AF033818.1 US 0.0132 0.0132 0.0146 0.0132 0.0132 0.0126 0.0126 0.0372 0.0321 0.0344 0.0329 0.0358 0.0358 0.0379 0.0351 0.0343 0.0336 0.0365 0.0351

AF503581.1 BE 0.0160 0.0173 0.0187 0.0174 0.0173 0.0167 0.0167 0.0417 0.0359 0.0396 0.0373 0.0403 0.0403 0.0423 0.0395 0.0388 0.0381 0.0410 0.0395 0.0166

JN695878.1 RU 0.0139 0.0139 0.0153 0.0139 0.0139 0.0132 0.0132 0.0410 0.0358 0.0372 0.0365 0.0395 0.0395 0.0416 0.0388 0.0381 0.0373 0.0403 0.0388 0.0153 0.0194

K02251.1 BE 0.0132 0.0132 0.0146 0.0132 0.0132 0.0126 0.0126 0.0372 0.0321 0.0344 0.0329 0.0358 0.0358 0.0379 0.0351 0.0343 0.0336 0.0365 0.0351 0.0000 0.0166 0.0153

MK840877.1 CN 0.0145 0.0145 0.0159 0.0145 0.0145 0.0139 0.0139 0.0386 0.0320 0.0371 0.0342 0.0371 0.0371 0.0392 0.0364 0.0357 0.0350 0.0379 0.0364 0.0146 0.0180 0.0166 0.0146

MK840879.1 CN 0.0119 0.0119 0.0132 0.0119 0.0119 0.0112 0.0112 0.0357 0.0292 0.0343 0.0314 0.0343 0.0343 0.0364 0.0336 0.0329 0.0321 0.0350 0.0336 0.0119 0.0160 0.0139 0.0119 0.0026
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Figure S3. Neighbour-joining 

phylogenetic tree based on the 

alignment of BLV partial env 

nucleotide sequences (444 bp) from 

South Africa and other geographic 

regions worldwide. The South 

African BLV strains identified in 

this study are indicated by filled 

triangles (▲) followed by their 

sample ID. Other strains are 

indicated by their genotype, 

GenBank accession number and 

country of origin. Numbers at the 

branches denote bootstrap support 

(1000 iterations). Bootstrap values 

of 50% are shown. The bar at the 

bottom of the figure denotes genetic 

distance. 
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Figure S4. Pairwise evolutionary distance of BLV partial env nucleotide sequences (444 bp) between G1 and G4 isolates from South Africa and other geographic regions worldwide. The 

values indicate the number of base substitutions per site between sequences. The country of origin is indicated by 2-letter country codes (See Table S2). SA, South Africa. 
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Figure S5. Neighbour-joining phylogenetic tree based on the alignment of BLV full-length gag nucleotide 

sequences (1,182 bp) from South Africa and other geographic regions worldwide. The South African BLV strains 

identified in this study are indicated by filled triangles (▲) followed by their sample ID. Other strains are 

indicated by their genotype, GenBank accession number and country of origin. Numbers at the branches denote 

bootstrap support (1000 iterations). Bootstrap values of 50% are shown. The bar at the bottom of the figure 

denotes genetic distance. 
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Figure S6. Pairwise evolutionary distance of BLV full-length gag nucleotide sequences (1,182 bp) from the South African isolates and 29 isolates from other geographic regions worldwide. 

The number of base substitutions per site from between sequences are shown. The country of origin is indicated by 2-letter country codes (See Table S2). SA, South Africa.  
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Figure S7. Pairwise percent identity of BLV full-length Env nucleotide (1,548 bp) and amino acid sequences (515 amino acids) between the South African isolates and 46 selected isolates from 

other geographic regions worldwide. Lowe matrix shows percent identity of nucleotide sequences and the upper matrix shows percent identity of amino acid sequences. The country of origin 

is indicated by 2-letter country codes (See Table S2). SA, South Africa. 
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K1170 SA 99.81 100 99.81 100 100 100 97.09 97.28 97.28 97.28 97.28 97.09 96.70 96.89 97.09 97.09 96.89 96.89 94.37 97.48 96.50 97.28 97.67 97.48 97.28 97.48 98.83 98.64 98.83 98.83 98.45 99.03 96.70 97.09 97.09 97.28 97.28 97.09 97.28 97.09 96.89 97.48 97.48 97.48 97.48 97.48 97.28 97.28 97.28 97.48 97.67 97.28 96.89

K1194 SA 99.87 99.81 99.61 99.81 99.81 99.81 96.89 97.09 97.09 97.09 97.09 96.89 96.50 96.70 96.89 96.89 96.70 96.70 94.17 97.28 96.31 97.09 97.48 97.28 97.09 97.28 98.64 98.45 98.64 98.64 98.25 98.83 96.50 96.89 96.89 97.09 97.09 96.89 97.09 96.89 96.70 97.28 97.28 97.28 97.28 97.28 97.09 97.09 97.09 97.28 97.48 97.09 96.70

L3401 SA 99.74 99.74 99.81 100 100 100 97.09 97.28 97.28 97.28 97.28 97.09 96.70 96.89 97.09 97.09 96.89 96.89 94.37 97.48 96.50 97.28 97.67 97.48 97.28 97.48 98.83 98.64 98.83 98.83 98.45 99.03 96.70 97.09 97.09 97.28 97.28 97.09 97.28 97.09 96.89 97.48 97.48 97.48 97.48 97.48 97.28 97.28 97.28 97.48 97.67 97.28 96.89

M1878 SA 99.87 99.87 99.74 99.81 99.81 99.81 96.89 97.48 97.09 97.09 97.09 97.28 96.50 96.70 96.89 96.89 97.09 96.70 94.17 97.28 96.31 97.09 97.48 97.28 97.09 97.28 98.64 98.45 98.64 98.64 98.25 98.83 96.50 96.89 96.89 97.09 97.09 96.89 97.09 96.89 96.70 97.28 97.28 97.28 97.28 97.28 97.09 97.09 97.09 97.28 97.48 97.09 96.70

P2152 SA 99.87 99.87 99.74 99.87 100 100 97.09 97.28 97.28 97.28 97.28 97.09 96.70 96.89 97.09 97.09 96.89 96.89 94.37 97.48 96.50 97.28 97.67 97.48 97.28 97.48 98.83 98.64 98.83 98.83 98.45 99.03 96.70 97.09 97.09 97.28 97.28 97.09 97.28 97.09 96.89 97.48 97.48 97.48 97.48 97.48 97.28 97.28 97.28 97.48 97.67 97.28 96.89

P2677 SA 99.94 99.94 99.81 99.94 99.94 100 97.09 97.28 97.28 97.28 97.28 97.09 96.70 96.89 97.09 97.09 96.89 96.89 94.37 97.48 96.50 97.28 97.67 97.48 97.28 97.48 98.83 98.64 98.83 98.83 98.45 99.03 96.70 97.09 97.09 97.28 97.28 97.09 97.28 97.09 96.89 97.48 97.48 97.48 97.48 97.48 97.28 97.28 97.28 97.48 97.67 97.28 96.89

P591 SA 99.94 99.94 99.81 99.94 99.94 100 97.09 97.28 97.28 97.28 97.28 97.09 96.70 96.89 97.09 97.09 96.89 96.89 94.37 97.48 96.50 97.28 97.67 97.48 97.28 97.48 98.83 98.64 98.83 98.83 98.45 99.03 96.70 97.09 97.09 97.28 97.28 97.09 97.28 97.09 96.89 97.48 97.48 97.48 97.48 97.48 97.28 97.28 97.28 97.48 97.67 97.28 96.89

SA G1 M2746 SA 96.38 96.38 96.25 96.38 96.38 96.45 96.45 98.64 98.25 99.81 99.81 99.61 99.22 99.42 99.61 99.61 99.42 99.42 95.15 97.86 96.89 97.48 98.06 97.86 97.67 97.86 97.48 97.28 97.48 97.48 97.09 97.67 96.50 96.50 97.28 96.70 96.70 96.50 96.70 96.50 96.31 96.89 97.48 97.48 97.67 97.67 97.67 97.86 97.86 96.89 96.70 96.31 95.73

AF399703.3 BR 96.83 96.83 96.71 96.96 96.83 96.90 96.90 98.77 98.06 98.83 98.83 99.03 98.25 98.45 98.64 98.64 98.83 98.45 94.95 98.06 97.09 97.67 98.25 98.06 97.86 98.06 97.67 97.48 97.67 97.67 97.28 97.86 96.70 97.09 97.48 97.28 97.28 96.70 96.89 96.70 96.50 97.09 97.67 97.67 97.86 97.86 97.86 97.86 97.86 97.09 96.89 96.50 95.92

D00647.1 AU 96.58 96.58 96.45 96.58 96.58 96.64 96.64 97.55 97.61 98.45 98.45 98.25 97.86 98.06 98.25 98.25 98.06 98.06 94.76 97.86 96.89 97.48 98.06 97.86 97.67 97.86 97.67 97.48 97.67 97.67 97.28 97.86 95.92 96.31 96.31 96.50 96.50 97.09 97.28 97.09 96.89 97.48 97.09 97.09 97.28 97.28 97.67 97.67 97.86 97.09 96.89 96.50 96.12

EF065640.1 CR 96.77 96.77 96.64 96.77 96.77 96.83 96.83 99.48 99.16 97.93 100 99.81 99.42 99.61 99.81 99.81 99.61 99.61 95.34 98.06 97.09 97.67 98.25 98.06 97.86 98.06 97.67 97.48 97.67 97.67 97.28 97.86 96.70 96.70 97.48 96.89 96.89 96.70 96.89 96.70 96.50 97.09 97.67 97.67 97.86 97.86 97.86 98.06 98.06 97.09 96.89 96.50 95.92

EF065642.1 US 96.51 96.51 96.38 96.51 96.51 96.58 96.58 99.22 98.90 97.67 99.61 99.81 99.42 99.61 99.81 99.81 99.61 99.61 95.34 98.06 97.09 97.67 98.25 98.06 97.86 98.06 97.67 97.48 97.67 97.67 97.28 97.86 96.70 96.70 97.48 96.89 96.89 96.70 96.89 96.70 96.50 97.09 97.67 97.67 97.86 97.86 97.86 98.06 98.06 97.09 96.89 96.50 95.92

HE967301.1 UY 96.51 96.51 96.38 96.64 96.51 96.58 96.58 99.16 98.97 97.61 99.55 99.42 99.22 99.42 99.61 99.61 99.81 99.42 95.15 97.86 96.89 97.48 98.06 97.86 97.67 97.86 97.48 97.28 97.48 97.48 97.09 97.67 96.50 96.50 97.28 96.70 96.70 96.50 96.70 96.50 96.31 96.89 97.48 97.48 97.67 97.67 97.67 97.86 97.86 96.89 96.70 96.31 95.73

K02120.1 JP 96.32 96.32 96.19 96.32 96.32 96.38 96.38 99.03 98.71 97.61 99.42 99.16 99.10 99.03 99.22 99.22 99.03 99.03 94.76 97.48 96.50 97.09 97.67 97.48 97.28 97.48 97.09 96.89 97.09 97.09 96.70 97.28 96.12 96.12 97.67 96.31 96.31 96.12 96.31 96.12 95.92 96.50 97.09 97.09 97.28 97.28 97.28 97.48 97.48 96.50 96.31 95.92 95.34

KX674367.1 KN 96.58 96.58 96.45 96.58 96.58 96.64 96.64 99.55 98.97 97.74 99.68 99.42 99.35 99.22 99.81 99.42 99.22 99.22 94.95 97.67 96.70 97.28 97.86 97.67 97.48 97.67 97.28 97.09 97.28 97.28 96.89 97.48 96.31 96.31 97.09 96.50 96.50 96.31 96.50 96.50 96.12 96.70 97.28 97.28 97.48 97.48 97.67 97.67 97.67 96.70 96.50 96.12 95.53

KX674370.1 KN 96.64 96.64 96.51 96.64 96.64 96.71 96.71 99.61 99.03 97.80 99.74 99.48 99.42 99.29 99.94 99.61 99.42 99.42 95.15 97.86 96.89 97.48 98.06 97.86 97.67 97.86 97.48 97.28 97.48 97.48 97.09 97.67 96.50 96.50 97.28 96.70 96.70 96.50 96.70 96.70 96.31 96.89 97.48 97.48 97.67 97.67 97.67 97.86 97.86 96.89 96.70 96.31 95.73

KX674372.1 DM 96.71 96.71 96.58 96.71 96.71 96.77 96.77 99.42 99.10 97.87 99.81 99.55 99.48 99.35 99.61 99.68 99.42 99.42 95.15 97.86 96.89 97.48 98.06 97.86 97.67 97.86 97.48 97.28 97.48 97.48 97.09 97.67 96.50 96.50 97.28 96.70 96.70 96.50 96.70 96.50 96.31 96.89 97.48 97.48 97.67 97.67 97.67 97.86 97.86 96.89 96.70 96.31 95.73

LC080653.1 PY 96.45 96.45 96.32 96.58 96.45 96.51 96.51 99.10 98.90 97.55 99.48 99.35 99.81 99.03 99.29 99.35 99.42 99.22 94.95 97.67 96.70 97.28 97.86 97.67 97.48 97.67 97.28 97.09 97.28 97.28 96.89 97.48 96.31 96.31 97.09 96.50 96.50 96.31 96.50 96.31 96.12 96.70 97.28 97.28 97.48 97.48 97.48 97.67 97.67 96.70 96.50 96.12 95.53

MH170027.1 VN 96.58 96.58 96.45 96.58 96.58 96.64 96.64 99.29 98.97 97.74 99.68 99.42 99.48 99.22 99.48 99.55 99.61 99.29 94.95 97.67 96.70 97.28 97.86 97.67 97.48 97.67 97.28 97.09 97.28 97.28 96.89 97.48 96.31 96.31 97.09 96.50 96.50 96.31 96.50 96.31 96.12 96.70 97.28 97.28 97.48 97.48 97.67 97.67 97.67 96.70 96.50 96.12 95.53

AF257515.1 AR 95.61 95.61 95.48 95.61 95.61 95.67 95.67 95.93 96.77 95.48 96.32 96.06 95.99 95.87 96.12 96.19 96.25 95.93 96.12 96.50 97.09 96.12 96.70 96.12 95.92 96.12 94.95 94.56 94.76 94.95 94.37 94.95 93.98 93.98 93.98 94.17 94.17 94.17 94.37 93.59 93.40 93.98 94.56 94.56 94.95 94.76 95.92 96.12 95.92 93.98 93.79 93.40 93.01

AF399704.3 BR 96.64 96.64 96.51 96.64 96.64 96.71 96.71 96.96 97.74 96.51 97.35 97.09 97.03 96.90 97.16 97.22 97.29 96.96 97.16 98.51 98.64 99.22 99.81 99.22 99.03 99.22 97.86 97.67 97.86 97.86 97.48 98.06 96.31 96.70 96.70 96.89 96.89 96.70 96.89 96.70 96.50 97.09 97.48 97.48 97.86 97.67 99.03 99.03 99.03 97.09 96.89 96.50 96.12

FJ914764.1 AR 96.38 96.38 96.25 96.38 96.38 96.45 96.45 96.71 97.42 96.25 97.09 96.83 96.77 96.64 96.90 96.96 97.03 96.71 96.90 98.84 99.16 98.45 98.83 98.25 98.06 98.25 96.89 96.70 96.89 96.89 96.50 97.09 95.73 95.73 95.73 95.92 95.92 96.12 95.92 95.73 95.92 96.12 96.50 96.50 96.89 96.70 98.06 98.06 98.06 96.12 95.92 95.53 95.15

LC080654.1 PY 96.58 96.58 96.45 96.58 96.58 96.64 96.64 96.90 97.55 96.45 97.29 97.16 96.96 96.83 97.09 97.16 97.22 96.90 97.09 98.19 99.29 98.97 99.42 98.83 98.64 98.83 97.67 97.48 97.67 97.67 97.28 97.86 96.12 96.50 96.50 96.70 96.70 96.50 96.70 96.50 96.50 96.89 97.28 97.28 97.67 97.48 98.64 98.64 98.64 96.89 96.70 96.31 95.92

LC080655.1 PE 96.83 96.58 96.71 96.83 96.83 96.90 96.90 97.16 97.87 96.71 97.55 97.29 97.22 97.09 97.35 97.42 97.48 97.16 97.35 98.51 99.61 99.29 99.29 99.42 99.22 99.42 98.06 97.86 98.06 98.06 97.67 98.25 96.50 96.89 96.89 97.09 97.09 96.89 97.09 96.89 96.70 97.28 97.67 97.67 98.06 97.86 99.22 99.22 99.22 97.28 97.09 96.70 96.31

EF065647.1 US 96.83 96.83 96.71 96.83 96.83 96.90 96.90 97.16 97.48 96.90 97.42 97.16 97.09 96.96 97.22 97.29 97.35 97.03 97.22 96.71 97.74 97.48 97.67 97.93 99.81 100 97.86 97.67 97.86 97.86 97.48 98.06 96.31 96.70 96.70 96.89 96.89 96.70 96.89 96.70 96.50 97.09 97.48 97.48 97.86 97.67 98.83 98.83 98.83 97.09 96.89 96.50 96.12

EF065649.1 US 96.71 96.71 96.58 96.71 96.71 96.77 96.77 97.16 97.61 96.77 97.42 97.16 97.09 96.96 97.22 97.29 97.35 97.03 97.22 96.71 97.74 97.48 97.67 97.93 99.48 99.81 97.67 97.48 97.67 97.67 97.28 97.86 96.12 96.50 96.50 96.70 96.70 96.50 96.70 96.50 96.31 96.89 97.28 97.28 97.67 97.48 98.64 98.64 98.64 96.89 96.70 96.31 95.92

EF065650.1 JP 96.77 96.77 96.64 96.77 96.77 96.83 96.83 98.09 97.55 96.71 97.35 97.09 97.03 96.90 97.16 97.22 97.29 96.96 97.16 96.77 97.80 97.55 97.74 98.00 99.29 99.29 97.86 97.67 97.86 97.86 97.48 98.06 96.31 96.70 96.70 96.89 96.89 96.70 96.89 96.70 96.50 97.09 97.48 97.48 97.86 97.67 98.83 98.83 98.83 97.09 96.89 96.50 96.12

AF033818.1 US 98.71 98.71 98.58 98.71 98.71 98.77 98.77 96.51 96.96 96.77 96.90 96.64 96.64 96.45 96.71 96.77 96.83 96.58 96.71 95.80 96.77 96.51 96.71 96.96 97.16 97.03 97.09 99.22 99.22 100 98.83 99.42 96.89 97.28 97.09 97.48 97.48 97.09 97.67 97.09 96.89 97.48 98.25 98.25 98.25 98.25 97.67 97.67 97.67 97.48 97.67 97.28 96.89

AF503581.1 BE 98.45 98.32 98.19 98.32 98.32 98.39 98.39 96.12 96.64 96.32 96.51 96.25 96.25 96.06 96.32 96.38 96.45 96.19 96.32 95.41 96.51 96.19 96.45 96.51 96.51 96.51 96.45 98.39 99.03 99.22 98.64 99.22 96.50 96.89 96.89 97.09 97.09 96.89 97.09 96.89 96.70 97.28 97.67 97.67 97.67 97.67 97.48 97.48 97.48 97.28 97.48 97.09 96.70

JN695878.1 RU 98.64 98.64 98.51 98.64 98.64 98.71 98.71 96.19 96.64 96.51 96.58 96.32 96.32 96.12 96.38 96.45 96.51 96.25 96.38 95.54 96.58 96.32 96.51 96.77 96.64 96.51 96.58 98.51 98.13 99.22 98.83 99.42 96.70 97.09 97.09 97.28 97.28 97.09 97.28 97.09 96.89 97.48 97.86 97.86 97.86 97.86 97.67 97.67 97.67 97.48 97.67 97.28 96.89

K02251.1 BE 98.71 98.71 98.58 98.71 98.71 98.77 98.77 96.51 96.96 96.77 96.90 96.64 96.64 96.45 96.71 96.77 96.83 96.58 96.71 95.80 96.77 96.51 96.71 96.96 97.16 97.03 97.09 100 98.39 98.51 98.83 99.42 96.89 97.28 97.09 97.48 97.48 97.09 97.67 97.09 96.89 97.48 98.25 98.25 98.25 98.25 97.67 97.67 97.67 97.48 97.67 97.28 96.89

MK840877.1 CN 98.58 98.58 98.45 98.58 98.58 98.64 98.64 96.38 96.96 96.51 96.77 96.51 96.51 96.32 96.58 96.64 96.71 96.45 96.58 95.80 96.77 96.45 96.58 96.83 96.83 96.71 96.77 98.58 98.26 98.39 98.58 99.42 96.31 96.70 96.70 96.89 96.89 96.70 96.89 96.70 96.50 97.09 97.48 97.48 97.48 97.67 97.28 97.28 97.28 97.09 97.28 96.89 96.50

MK840879.1 CN 98.84 98.84 98.71 98.84 98.84 98.90 98.90 96.64 97.22 96.77 97.03 96.77 96.77 96.58 96.83 96.90 96.96 96.71 96.83 96.06 97.03 96.71 96.83 97.09 97.09 96.96 97.03 98.84 98.45 98.64 98.84 99.74 96.89 97.28 97.28 97.48 97.48 97.28 97.48 97.28 97.09 97.67 98.06 98.06 98.06 98.06 97.86 97.86 97.86 97.67 97.86 97.48 97.09

EF065635.1 CR 96.51 96.51 96.38 96.51 96.51 96.58 96.58 95.87 96.45 95.61 96.25 95.99 95.93 95.80 96.06 96.12 96.19 95.87 96.19 95.03 95.93 95.80 95.99 96.12 95.87 95.87 95.93 96.51 96.12 96.19 96.51 96.32 96.58 98.45 97.28 98.64 98.64 95.92 96.12 95.73 95.53 96.12 96.70 96.70 96.70 96.70 96.12 96.12 96.12 96.12 95.92 95.53 94.95

EF065643.1 CR 96.32 96.32 96.19 96.32 96.32 96.38 96.38 95.54 96.25 95.41 95.93 95.67 95.61 95.48 95.74 95.80 95.87 95.54 95.87 94.70 95.74 95.48 95.80 95.93 95.80 95.80 95.87 96.32 95.93 95.99 96.32 96.12 96.38 98.77 97.67 99.03 99.03 96.31 96.50 96.12 95.92 96.50 97.09 97.09 97.09 97.09 96.50 96.50 96.50 96.50 96.31 95.92 95.34

EF065645.1 CR 96.51 96.51 96.38 96.51 96.51 96.58 96.58 96.90 97.22 95.74 97.29 97.03 96.96 95.48 97.09 97.16 97.22 96.90 97.09 95.03 96.06 95.80 96.12 96.25 95.99 95.99 95.93 96.51 96.25 96.19 96.51 96.25 96.51 97.55 97.35 98.25 98.25 96.12 96.31 96.12 95.92 96.50 97.09 97.09 97.09 97.09 96.50 96.70 96.50 96.50 96.31 95.92 95.34

EF065654.1 CR 96.45 96.45 96.32 96.45 96.45 96.51 96.51 95.67 96.38 95.67 96.06 95.80 95.74 95.61 95.87 95.93 96.12 95.67 95.99 94.83 95.87 95.61 95.93 96.06 95.80 95.80 95.87 96.45 96.06 96.12 96.45 96.25 96.51 98.97 98.71 97.74 99.61 96.50 96.70 96.31 96.12 96.70 97.28 97.28 97.28 97.28 96.70 96.70 96.70 96.70 96.50 96.12 95.53

EF065655.1 CR 96.71 96.71 96.58 96.71 96.71 96.77 96.77 95.93 96.64 95.80 96.32 96.06 95.99 95.87 96.12 96.19 96.25 95.93 96.25 95.09 96.12 95.87 96.19 96.32 96.06 96.06 96.12 96.71 96.45 96.38 96.71 96.51 96.77 99.16 98.97 98.13 99.35 96.50 96.70 96.31 96.12 96.70 97.28 97.28 97.28 97.28 96.70 96.70 96.70 96.89 96.70 96.31 95.73

AY185360.2 BR 96.12 96.12 95.99 96.12 96.12 96.19 96.19 95.87 96.19 96.25 96.12 95.87 95.80 95.87 95.93 95.99 96.06 95.74 95.93 94.90 95.67 95.54 95.61 95.87 95.99 95.99 95.93 96.12 95.99 95.93 96.12 95.87 96.12 95.61 95.54 95.74 95.54 95.80 97.86 98.45 98.64 99.22 97.28 97.28 97.28 97.28 96.50 96.50 96.50 97.28 97.09 96.70 96.12

LC080658.1 PY 95.99 95.99 95.87 95.99 95.99 96.06 96.06 95.48 95.80 95.74 95.74 95.48 95.41 95.41 95.54 95.61 95.67 95.35 95.67 94.51 95.41 95.16 95.48 95.61 95.93 95.74 95.67 96.12 95.74 95.80 96.12 95.80 95.99 95.35 95.48 95.48 95.28 95.54 97.29 97.86 97.67 98.25 97.67 97.67 97.48 97.48 97.09 97.09 97.09 97.48 97.28 96.89 96.31

MG800834.1 CN 96.19 96.19 96.06 96.19 96.19 96.25 96.25 95.93 96.12 96.58 96.19 95.93 95.87 95.87 95.99 96.06 96.12 95.80 95.99 94.70 95.74 95.48 95.67 95.93 95.93 95.80 95.87 96.19 95.93 96.12 96.19 95.93 96.19 95.67 95.61 95.67 95.74 95.87 98.32 97.42 98.25 98.83 97.28 97.28 97.67 97.67 96.50 96.50 96.50 97.48 97.28 96.89 96.31

MH170029.1 VN 96.06 95.93 95.80 95.53 95.93 95.99 95.99 95.67 95.99 96.06 95.93 95.67 95.61 95.61 95.74 95.80 95.87 95.54 95.74 94.44 95.48 95.35 95.41 95.67 95.67 95.67 95.61 95.93 95.93 95.87 95.93 95.67 95.93 95.28 95.35 95.54 95.22 95.48 98.51 97.48 98.26 99.03 97.09 97.09 97.09 97.09 96.70 96.31 96.31 97.09 96.89 96.50 95.92

MH170030.1 VN 96.25 96.25 96.12 96.25 96.25 96.32 96.32 95.87 96.19 96.38 96.12 95.87 95.80 95.80 95.93 95.99 96.06 95.74 95.93 94.77 95.80 95.54 95.74 95.99 95.99 95.99 95.93 96.25 95.99 96.19 96.25 95.99 96.25 95.61 95.54 95.74 95.54 95.80 98.58 97.55 98.71 98.51 97.67 97.67 97.67 97.67 96.89 96.89 96.89 97.67 97.48 97.09 96.50

JN695879.1 RU 97.03 97.03 97.03 97.03 97.03 97.09 97.09 96.38 96.83 95.87 96.83 96.51 96.45 96.32 96.58 96.64 96.71 96.38 96.58 95.35 96.32 96.06 96.25 96.51 96.38 96.25 96.32 97.03 96.64 96.71 97.03 96.77 97.03 95.99 95.67 96.38 95.80 96.19 95.87 95.74 95.93 95.67 95.99 100 98.83 98.83 97.28 97.28 97.28 97.28 97.09 96.70 96.12

JN695880.1 RU 97.03 97.03 97.03 97.03 97.03 97.09 97.09 96.38 96.83 95.87 96.83 96.51 96.45 96.32 96.58 96.64 96.71 96.38 96.58 95.35 96.32 96.06 96.25 96.51 96.38 96.25 96.32 97.03 96.64 96.71 97.03 96.77 97.03 95.99 95.67 96.38 95.80 96.19 95.87 95.74 95.93 95.67 95.99 100 98.83 98.83 97.28 97.28 97.28 97.28 97.09 96.70 96.12

KF801457.1 MD 96.90 96.90 96.90 96.90 96.90 96.96 96.96 96.38 96.83 95.87 96.77 96.51 96.45 96.32 96.58 96.64 96.71 96.38 96.58 95.41 96.38 96.12 96.45 96.58 96.45 96.32 96.38 96.90 96.51 96.83 96.90 96.64 96.90 95.74 95.54 96.25 95.67 96.06 95.74 95.61 95.93 95.54 95.87 98.84 98.84 99.61 97.48 97.48 97.48 97.28 97.09 96.70 96.12

KF801458.1 MD 96.90 96.90 96.90 96.90 96.90 96.96 96.96 96.38 96.83 95.87 96.77 96.51 96.45 96.32 96.58 96.64 96.71 96.38 96.58 95.35 96.32 96.06 96.38 96.51 96.38 96.25 96.32 96.90 96.51 96.83 96.90 96.64 96.90 95.74 95.54 96.25 95.67 96.06 95.74 95.61 95.93 95.54 95.87 98.84 98.84 99.74 97.48 97.48 97.48 97.28 97.09 96.70 96.12

LC080659.1 BO 96.83 96.71 96.58 96.71 96.71 96.77 96.77 97.03 97.55 96.71 97.29 97.03 96.96 96.96 97.22 97.29 97.22 96.90 97.09 96.90 98.00 97.67 97.93 98.13 97.80 97.80 97.80 96.71 96.45 96.38 96.71 96.58 96.83 95.87 95.67 95.99 95.80 96.06 95.87 95.74 95.93 96.06 95.99 96.25 96.25 96.25 96.25 99.61 99.61 96.89 96.70 96.31 95.92

LC080662.1 BO 96.77 96.64 96.51 96.64 96.64 96.71 96.71 97.03 97.48 96.64 97.29 97.03 96.96 96.96 97.22 97.29 97.22 96.90 97.09 96.83 97.93 97.61 97.87 98.06 97.74 97.74 97.74 96.64 96.38 96.32 96.64 96.51 96.77 95.80 95.61 95.99 95.74 95.99 95.80 95.67 95.87 95.87 95.93 96.19 96.19 96.19 96.19 99.81 99.61 96.89 96.70 96.31 95.92

LC080666.1 BO 96.83 96.71 96.58 96.71 96.71 96.77 96.77 96.90 97.42 96.64 97.16 96.90 96.90 96.83 97.09 97.16 97.09 96.83 96.96 96.77 97.87 97.55 97.80 98.00 97.74 97.74 97.74 96.83 96.58 96.38 96.83 96.58 96.83 95.74 95.54 95.87 95.67 95.93 95.74 95.61 95.80 95.80 95.87 96.12 96.12 96.12 96.12 99.61 99.55 96.89 96.70 96.31 95.92

LC154848.1 MM 96.77 96.77 96.77 96.77 96.77 96.83 96.83 96.19 96.64 96.32 96.58 96.32 96.25 96.25 96.38 96.45 96.51 96.19 96.38 95.22 96.25 95.99 96.19 96.45 96.45 96.32 96.38 96.77 96.38 96.58 96.77 96.58 96.83 95.99 95.80 96.32 95.93 96.25 96.77 96.64 96.77 96.71 96.90 96.58 96.58 96.45 96.58 96.45 96.38 96.32 99.03 99.03 98.45

LC154849.1 MM 96.71 96.71 96.71 96.71 96.71 96.77 96.77 95.99 96.45 96.12 96.38 96.12 96.19 96.06 96.19 96.25 96.32 95.99 96.32 95.03 96.06 95.80 95.99 96.25 96.32 96.12 96.19 96.71 96.32 96.51 96.71 96.51 96.77 95.80 95.61 96.06 95.74 95.99 96.71 96.77 96.71 96.64 96.83 96.32 96.32 96.19 96.19 96.25 96.19 96.12 99.16 99.22 98.64

MF580994.1 CN 96.51 96.51 96.51 96.51 96.51 96.58 96.58 95.80 96.25 95.93 96.19 95.93 95.99 95.87 95.99 96.06 96.12 95.80 96.12 94.83 95.87 95.61 95.80 96.06 96.12 95.93 95.99 96.51 96.12 96.32 96.51 96.32 96.58 95.61 95.41 95.87 95.54 95.80 96.38 96.45 96.38 96.32 96.51 96.12 96.12 95.99 95.99 96.06 95.99 95.93 99.22 99.42 99.03

MF580995.1 CN 96.51 96.51 96.51 96.51 96.51 96.58 96.58 95.74 96.19 95.93 96.12 95.87 95.93 95.80 95.93 95.99 96.06 95.74 96.06 94.83 95.87 95.61 95.80 96.06 96.12 95.93 95.99 96.51 96.12 96.32 96.51 96.32 96.58 95.54 95.35 95.80 95.48 95.74 96.32 96.38 96.32 96.25 96.45 96.06 96.06 95.93 95.93 96.06 95.99 95.93 99.16 99.35 99.55
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Figure S8. Pairwise comparison of BLV full-length Env nucleotide (1,548 bp) and amino acid (515 amino acids) differences between the South African isolates and 46 selected isolates from 

other geographic regions worldwide. Lower matrix shows the number of nucleotide differences and the upper matrix shows the number of amino acid differences. The country of origin is 

indicated by 2-letter country codes (See Table S2). SA, South Africa. 
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K1170 SA 1 0 1 0 0 0 15 14 14 14 14 15 17 16 15 15 16 16 29 13 18 14 12 13 14 13 6 7 6 6 8 5 17 15 15 14 14 15 14 15 16 13 13 13 13 13 14 14 14 13 12 14 16

K1194 SA 2 1 2 1 1 1 16 15 15 15 15 16 18 17 16 16 17 17 30 14 19 15 13 14 15 14 7 8 7 7 9 6 18 16 16 15 15 16 15 16 17 14 14 14 14 14 15 15 15 14 13 15 17

L3401 SA 4 4 1 0 0 0 15 14 14 14 14 15 17 16 15 15 16 16 29 13 18 14 12 13 14 13 6 7 6 6 8 5 17 15 15 14 14 15 14 15 16 13 13 13 13 13 14 14 14 13 12 14 16

M1878 SA 2 2 4 1 1 1 16 13 15 15 15 14 18 17 16 16 15 17 30 14 19 15 13 14 15 14 7 8 7 7 9 6 18 16 16 15 15 16 15 16 17 14 14 14 14 14 15 15 15 14 13 15 17

P2152 SA 2 2 4 2 0 0 15 14 14 14 14 15 17 16 15 15 16 16 29 13 18 14 12 13 14 13 6 7 6 6 8 5 17 15 15 14 14 15 14 15 16 13 13 13 13 13 14 14 14 13 12 14 16

P2677 SA 1 1 3 1 1 0 15 14 14 14 14 15 17 16 15 15 16 16 29 13 18 14 12 13 14 13 6 7 6 6 8 5 17 15 15 14 14 15 14 15 16 13 13 13 13 13 14 14 14 13 12 14 16

P591 SA 1 1 3 1 1 0 15 14 14 14 14 15 17 16 15 15 16 16 29 13 18 14 12 13 14 13 6 7 6 6 8 5 17 15 15 14 14 15 14 15 16 13 13 13 13 13 14 14 14 13 12 14 16

SA G1 M2746 SA 56 56 58 56 56 55 55 7 9 1 1 2 4 3 2 2 3 3 25 11 16 13 10 11 12 11 13 14 13 13 15 12 18 18 14 17 17 18 17 18 19 16 13 13 12 12 12 11 11 16 17 19 22

AF399703.3 BR 49 49 51 47 49 48 48 19 10 6 6 5 9 8 7 7 6 8 26 10 15 12 9 10 11 10 12 13 12 12 14 11 17 15 13 14 14 17 16 17 18 15 12 12 11 11 11 11 11 15 16 18 21

D00647.1 AU 53 53 55 53 53 52 52 38 37 8 8 9 11 10 9 9 10 10 27 11 16 13 10 11 12 11 12 13 12 12 14 11 21 19 19 18 18 15 14 15 16 13 15 15 14 14 12 12 11 15 16 18 20

EF065640.1 CR 50 50 52 50 50 49 49 8 13 32 0 1 3 2 1 1 2 2 24 10 15 12 9 10 11 10 12 13 12 12 14 11 17 17 13 16 16 17 16 17 18 15 12 12 11 11 11 10 10 15 16 18 21

EF065642.1 US 54 54 56 54 54 53 53 12 17 36 6 1 3 2 1 1 2 2 24 10 15 12 9 10 11 10 12 13 12 12 14 11 17 17 13 16 16 17 16 17 18 15 12 12 11 11 11 10 10 15 16 18 21

HE967301.1 UY 54 54 56 52 54 53 53 13 16 37 7 9 4 3 2 2 1 3 25 11 16 13 10 11 12 11 13 14 13 13 15 12 18 18 14 17 17 18 17 18 19 16 13 13 12 12 12 11 11 16 17 19 22

K02120.1 JP 57 57 59 57 57 56 56 15 20 37 9 13 14 5 4 4 5 5 27 13 18 15 12 13 14 13 15 16 15 15 17 14 20 20 12 19 19 20 19 20 21 18 15 15 14 14 14 13 13 18 19 21 24

KX674367.1 KN 53 53 55 53 53 52 52 7 16 35 5 9 10 12 1 3 4 4 26 12 17 14 11 12 13 12 14 15 14 14 16 13 19 19 15 18 18 19 18 18 20 17 14 14 13 13 12 12 12 17 18 20 23

KX674370.1 KN 52 52 54 52 52 51 51 6 15 34 4 8 9 11 1 2 3 3 25 11 16 13 10 11 12 11 13 14 13 13 15 12 18 18 14 17 17 18 17 17 19 16 13 13 12 12 12 11 11 16 17 19 22

KX674372.1 DM 51 51 53 51 51 50 50 9 14 33 3 7 8 10 6 5 3 3 25 11 16 13 10 11 12 11 13 14 13 13 15 12 18 18 14 17 17 18 17 18 19 16 13 13 12 12 12 11 11 16 17 19 22

LC080653.1 PY 55 55 57 53 55 54 54 14 17 38 8 10 3 15 11 10 9 4 26 12 17 14 11 12 13 12 14 15 14 14 16 13 19 19 15 18 18 19 18 19 20 17 14 14 13 13 13 12 12 17 18 20 23

MH170027.1 VN 53 53 55 53 53 52 52 11 16 35 5 9 8 12 8 7 6 11 26 12 17 14 11 12 13 12 14 15 14 14 16 13 19 19 15 18 18 19 18 19 20 17 14 14 13 13 12 12 12 17 18 20 23

AF257515.1 AR 68 68 70 68 68 67 67 63 50 70 57 61 62 64 60 59 58 63 60 18 15 20 17 20 21 20 26 28 27 26 29 26 31 31 31 30 30 30 29 33 34 31 28 28 26 27 21 20 21 31 32 34 36

AF399704.3 BR 52 52 54 52 52 51 51 47 35 54 41 45 46 48 44 43 42 47 44 23 7 4 1 4 5 4 11 12 11 11 13 10 19 17 17 16 16 17 16 17 18 15 13 13 11 12 5 5 5 15 16 18 20

FJ914764.1 AR 56 56 58 56 56 55 55 51 40 58 45 49 50 52 48 47 46 51 48 18 13 8 6 9 10 9 16 17 16 16 18 15 22 22 22 21 21 20 21 22 21 20 18 18 16 17 10 10 10 20 21 23 25

LC080654.1 PY 53 53 55 53 53 52 52 48 38 55 42 44 47 49 45 44 43 48 45 28 11 16 3 6 7 6 12 13 12 12 14 11 20 18 18 17 17 18 17 18 18 16 14 14 12 13 7 7 7 16 17 19 21

LC080655.1 PE 49 53 51 49 49 48 48 44 33 51 38 42 43 45 41 40 39 44 41 23 6 11 11 3 4 3 10 11 10 10 12 9 18 16 16 15 15 16 15 16 17 14 12 12 10 11 4 4 4 14 15 17 19

EF065647.1 US 49 49 51 49 49 48 48 44 39 48 40 44 45 47 43 42 41 46 43 51 35 39 36 32 1 0 11 12 11 11 13 10 19 17 17 16 16 17 16 17 18 15 13 13 11 12 6 6 6 15 16 18 20

EF065649.1 US 51 51 53 51 51 50 50 44 37 50 40 44 45 47 43 42 41 46 43 51 35 39 36 32 8 1 12 13 12 12 14 11 20 18 18 17 17 18 17 18 19 16 14 14 12 13 7 7 7 16 17 19 21

EF065650.1 JP 50 50 52 50 50 49 49 30 38 51 41 45 46 48 44 43 42 47 44 50 34 38 35 31 11 11 11 12 11 11 13 10 19 17 17 16 16 17 16 17 18 15 13 13 11 12 6 6 6 15 16 18 20

AF033818.1 US 20 20 22 20 20 19 19 54 47 50 48 52 52 55 51 50 49 53 51 65 50 54 51 47 44 46 45 4 4 0 6 3 16 14 15 13 13 15 12 15 16 13 9 9 9 9 12 12 12 13 12 14 16

AF503581.1 BE 24 26 28 26 26 25 25 60 52 57 54 58 58 61 57 56 55 59 57 71 54 59 55 54 54 54 55 25 5 4 7 4 18 16 16 15 15 16 15 16 17 14 12 12 12 12 13 13 13 14 13 15 17

JN695878.1 RU 21 21 23 21 21 20 20 59 52 54 53 57 57 60 56 55 54 58 56 69 53 57 54 50 52 54 53 23 29 4 6 3 17 15 15 14 14 15 14 15 16 13 11 11 11 11 12 12 12 13 12 14 16

K02251.1 BE 20 20 22 20 20 19 19 54 47 50 48 52 52 55 51 50 49 53 51 65 50 54 51 47 44 46 45 0 25 23 6 3 16 14 15 13 13 15 12 15 16 13 9 9 9 9 12 12 12 13 12 14 16

MK840877.1 CN 22 22 24 22 22 21 21 56 47 54 50 54 54 57 53 52 51 55 53 65 50 55 53 49 49 51 50 22 27 25 22 3 19 17 17 16 16 17 16 17 18 15 13 13 13 12 14 14 14 15 14 16 18

MK840879.1 CN 18 18 20 18 18 17 17 52 43 50 46 50 50 53 49 48 47 51 49 61 46 51 49 45 45 47 46 18 24 21 18 4 16 14 14 13 13 14 13 14 15 12 10 10 10 10 11 11 11 12 11 13 15

EF065635.1 CR 54 54 56 54 54 53 53 64 55 68 58 62 63 65 61 60 59 64 59 77 63 65 62 60 64 64 63 54 60 59 54 57 53 8 14 7 7 21 20 22 23 20 17 17 17 17 20 20 20 20 21 23 26

EF065643.1 CR 57 57 59 57 57 56 56 69 58 71 63 67 68 70 66 65 64 69 64 82 66 70 65 63 65 65 64 57 63 62 57 60 56 19 12 5 5 19 18 20 21 18 15 15 15 15 18 18 18 18 19 21 24

EF065645.1 CR 54 54 56 54 54 53 53 48 43 66 42 46 47 70 45 44 43 48 45 77 61 65 60 58 62 62 63 54 58 59 54 58 54 38 41 9 9 20 19 20 21 18 15 15 15 15 18 17 18 18 19 21 24

EF065654.1 CR 55 55 57 55 55 54 54 67 56 67 61 65 66 68 64 63 60 67 62 80 64 68 63 61 65 65 64 55 61 60 55 58 54 16 20 35 2 18 17 19 20 17 14 14 14 14 17 17 17 17 18 20 23

EF065655.1 CR 51 51 53 51 51 50 50 63 52 65 57 61 62 64 60 59 58 63 58 76 60 64 59 57 61 61 60 51 55 56 51 54 50 13 16 29 10 18 17 19 20 17 14 14 14 14 17 17 17 16 17 19 22

AY185360.2 BR 60 60 62 60 60 59 59 64 59 58 60 64 65 64 63 62 61 66 63 79 67 69 68 64 62 62 63 60 62 63 60 64 60 68 69 66 69 65 11 8 7 4 14 14 14 14 18 18 18 14 15 17 20

LC080658.1 PY 62 62 64 62 62 61 61 70 65 66 66 70 71 71 69 68 67 72 67 85 71 75 70 68 63 66 67 60 66 65 60 65 62 72 70 70 73 69 42 11 12 9 12 12 13 13 15 15 15 13 14 16 19

MG800834.1 CN 59 59 61 59 59 58 58 63 60 53 59 63 64 64 62 61 60 65 62 82 66 70 67 63 63 65 64 59 63 60 59 63 59 67 68 67 66 64 26 40 9 6 14 14 12 12 18 18 18 13 14 16 19

MH170029.1 VN 61 63 65 69 63 62 62 67 62 61 63 67 68 68 66 65 64 69 66 86 70 72 71 67 67 67 68 63 63 64 63 67 63 73 72 69 74 70 23 39 27 5 15 15 15 15 17 19 19 15 16 18 21

MH170030.1 VN 58 58 60 58 58 57 57 64 59 56 60 64 65 65 63 62 61 66 63 81 65 69 66 62 62 62 63 58 62 59 58 62 58 68 69 66 69 65 22 38 20 23 12 12 12 12 16 16 16 12 13 15 18

JN695879.1 RU 46 46 46 46 46 45 45 56 49 64 49 54 55 57 53 52 51 56 53 72 57 61 58 54 56 58 57 46 52 51 46 50 46 62 67 56 65 59 64 66 63 67 62 0 6 6 14 14 14 14 15 17 20

JN695880.1 RU 46 46 46 46 46 45 45 56 49 64 49 54 55 57 53 52 51 56 53 72 57 61 58 54 56 58 57 46 52 51 46 50 46 62 67 56 65 59 64 66 63 67 62 0 6 6 14 14 14 14 15 17 20

KF801457.1 MD 48 48 48 48 48 47 47 56 49 64 50 54 55 57 53 52 51 56 53 71 56 60 55 53 55 57 56 48 54 49 48 52 48 66 69 58 67 61 66 68 63 69 64 18 18 2 13 13 13 14 15 17 20

KF801458.1 MD 48 48 48 48 48 47 47 56 49 64 50 54 55 57 53 52 51 56 53 72 57 61 56 54 56 58 57 48 54 49 48 52 48 66 69 58 67 61 66 68 63 69 64 18 18 4 13 13 13 14 15 17 20

LC080659.1 BO 49 51 53 51 51 50 50 46 38 51 42 46 47 47 43 42 43 48 45 48 31 36 32 29 34 34 34 51 55 56 51 53 49 64 67 62 65 61 64 66 63 61 62 58 58 58 58 2 2 16 17 19 21

LC080662.1 BO 50 52 54 52 52 51 51 46 39 52 42 46 47 47 43 42 43 48 45 49 32 37 33 30 35 35 35 52 56 57 52 54 50 65 68 62 66 62 65 67 64 64 63 59 59 59 59 3 2 16 17 19 21

LC080666.1 BO 49 51 53 51 51 50 50 48 40 52 44 48 48 49 45 44 45 49 47 50 33 38 34 31 35 35 35 49 53 56 49 53 49 66 69 64 67 63 66 68 65 65 64 60 60 60 60 6 7 16 17 19 21

LC154848.1 MM 50 50 50 50 50 49 49 59 52 57 53 57 58 58 56 55 54 59 56 74 58 62 59 55 55 57 56 50 56 53 50 53 49 62 65 57 63 58 50 52 50 51 48 53 53 55 53 55 56 57 5 5 8

LC154849.1 MM 51 51 51 51 51 50 50 62 55 60 56 60 59 61 59 58 57 62 57 77 61 65 62 58 57 60 59 51 57 54 51 54 50 65 68 61 66 62 51 50 51 52 49 57 57 59 59 58 59 60 13 4 7

MF580994.1 CN 54 54 54 54 54 53 53 65 58 63 59 63 62 64 62 61 60 65 60 80 64 68 65 61 60 63 62 54 60 57 54 57 53 68 71 64 69 65 56 55 56 57 54 60 60 62 62 61 62 63 12 9 5

MF580995.1 CN 54 54 54 54 54 53 53 66 59 63 60 64 63 65 63 62 61 66 61 80 64 68 65 61 60 63 62 54 60 57 54 57 53 69 72 65 70 66 57 56 57 58 55 61 61 63 63 61 62 63 13 10 7
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Figure S9. Pairwise percent identity of the BLV partial Env nucleotide (444 bp) and amino acid (148 amino acids) sequences between G1 and G4 isolates from South Africa and other geographic 

regions worldwide. Lower matrix shows percent identity of nucleotide sequences and the upper matrix shows percent identity of amino acid sequences. The country of origin is indicated by 

2-letter country codes (See Table S2). SA, South Africa. 
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K1170 SA 100 100 99.32 100 100 100 97.30 95.95 94.59 96.62 97.30 96.62 97.97 97.97 95.27 97.97 97.97 96.62 98.65 97.30 97.97 97.97 97.97 96.62 99.32 99.32 97.97

K1194 SA 100 100 99.32 100 100 100 97.30 95.95 94.59 96.62 97.30 96.62 97.97 97.97 95.27 97.97 97.97 96.62 98.65 97.30 97.97 97.97 97.97 96.62 99.32 99.32 97.97

L3401 SA 99.77 99.77 99.32 100 100 100 97.30 95.95 94.59 96.62 97.30 96.62 97.97 97.97 95.27 97.97 97.97 96.62 98.65 97.30 97.97 97.97 97.97 96.62 99.32 99.32 97.97

M1878 SA 99.77 99.77 99.55 99.32 99.32 99.32 96.62 95.27 93.92 97.30 97.97 95.95 97.30 97.30 94.59 97.30 97.30 97.30 97.97 96.62 97.30 97.30 97.30 95.95 98.65 98.65 97.30

P2152 SA 99.77 99.77 99.55 99.55 100 100 97.30 95.95 94.59 96.62 97.30 96.62 97.97 97.97 95.27 97.97 97.97 96.62 98.65 97.30 97.97 97.97 97.97 96.62 99.32 99.32 97.97

P2677 SA 100 100 99.77 99.77 99.77 100 97.30 95.95 94.59 96.62 97.30 96.62 97.97 97.97 95.27 97.97 97.97 96.62 98.65 97.30 97.97 97.97 97.97 96.62 99.32 99.32 97.97

P591 SA 100 100 99.77 99.77 99.77 100 97.30 95.95 94.59 96.62 97.30 96.62 97.97 97.97 95.27 97.97 97.97 96.62 98.65 97.30 97.97 97.97 97.97 96.62 99.32 99.32 97.97

SA G1 M2746 SA 97.07 97.07 96.85 96.85 96.85 97.07 97.07 97.30 95.95 97.97 97.30 97.97 99.32 99.32 96.62 99.32 99.32 97.97 98.65 97.30 97.97 97.97 97.97 96.62 97.97 97.97 97.97

AP018007.1 JP 96.40 96.40 96.17 96.17 96.17 96.40 96.40 98.42 94.59 96.62 95.95 96.62 97.97 97.97 95.27 97.97 97.97 96.62 97.30 96.62 96.62 97.30 96.62 95.27 96.62 96.62 96.62

EU266060.1 IR 95.50 95.50 95.27 95.27 95.27 95.50 95.50 97.30 96.62 96.62 95.95 95.27 96.62 96.62 93.92 96.62 96.62 96.62 95.95 94.59 95.27 95.27 95.27 93.92 95.27 95.27 95.27

FJ808578.1 AR 97.07 97.07 96.85 97.30 96.85 97.07 97.07 98.87 98.20 97.52 99.32 97.30 98.65 98.65 95.95 98.65 98.65 100 97.97 96.62 97.30 97.30 97.30 95.95 97.30 97.30 97.30

HE967302.1 UY 97.30 97.30 97.07 97.52 97.07 97.30 97.30 98.65 97.97 97.30 99.77 96.62 97.97 97.97 95.27 97.97 97.97 99.32 98.65 97.30 97.97 97.97 97.97 96.62 97.97 97.97 97.97

KJ707242.1 KR 96.40 96.40 96.17 96.17 96.17 96.40 96.40 98.20 97.52 96.40 97.97 97.75 98.65 98.65 95.95 98.65 98.65 97.30 97.97 96.62 97.30 97.30 97.30 95.95 97.30 97.30 97.30

KX674367.1 KN 97.52 97.52 97.30 97.30 97.30 97.52 97.52 99.55 98.87 97.75 99.32 99.10 98.65 100 97.30 100 100 98.65 99.32 97.97 98.65 98.65 98.65 97.30 98.65 98.65 98.65

KX674372.1 DM 97.30 97.30 97.07 97.07 97.07 97.30 97.30 99.32 98.65 97.52 99.10 98.87 98.42 99.77 97.30 100 100 98.65 99.32 97.97 98.65 98.65 98.65 97.30 98.65 98.65 98.65

LC060800.1 MN 96.40 96.40 96.17 96.17 96.17 96.40 96.40 98.42 97.75 97.07 98.20 97.97 97.52 98.87 98.65 97.30 97.30 95.95 96.62 95.27 95.95 95.95 95.95 95.27 95.95 95.95 95.95

LC075543.1 PE 97.30 97.30 97.07 97.07 97.07 97.30 97.30 99.32 98.65 97.52 99.10 98.87 98.42 99.77 99.55 98.65 100 98.65 99.32 97.97 98.65 98.65 98.65 97.30 98.65 98.65 98.65

LC075568.1 BO 97.07 97.07 96.85 96.85 96.85 97.07 97.07 99.10 98.42 97.30 98.87 98.65 98.20 99.55 99.32 98.42 99.32 98.65 99.32 97.97 98.65 98.65 98.65 97.30 98.65 98.65 98.65

LC080653.1 PY 96.85 96.85 96.62 97.07 96.62 96.85 96.85 98.65 97.97 97.30 99.77 99.55 97.75 99.10 98.87 97.97 98.87 98.65 97.97 96.62 97.30 97.30 97.30 95.95 97.30 97.30 97.30

AF067081.1 PL 99.10 99.10 98.87 98.87 98.87 99.10 99.10 97.07 96.40 95.50 97.07 97.30 96.40 97.52 97.75 96.40 97.30 97.07 96.85 98.65 99.32 99.32 99.32 97.97 99.32 99.32 99.32

AY515278.1 CL 98.20 98.20 97.97 97.97 97.97 98.20 98.20 97.07 96.62 95.50 97.07 97.30 96.17 97.52 97.30 96.40 97.75 97.07 96.85 98.20 97.97 97.97 97.97 96.62 97.97 97.97 97.97

EU262575.2 PL 98.87 98.87 98.65 98.65 99.10 98.87 98.87 96.85 96.17 95.27 96.85 97.07 96.17 97.30 97.07 96.17 97.07 96.85 96.62 98.87 97.97 98.65 98.65 97.30 98.65 98.65 98.65

FJ808596.1 AR 98.65 98.65 98.42 98.42 98.42 98.65 98.65 96.62 95.95 95.05 96.62 96.85 95.95 97.07 96.85 95.95 96.85 96.62 96.40 98.65 97.75 98.87 98.65 97.30 98.65 98.65 98.65

HQ902258.1 BY 98.65 98.65 98.42 98.42 98.42 98.65 98.65 97.07 96.40 95.50 97.07 97.30 96.17 97.52 97.30 96.40 97.30 97.07 96.85 98.65 98.20 98.42 98.20 97.30 98.65 98.65 98.65

JQ686101.1 RU 98.42 98.42 98.20 98.20 98.20 98.42 98.42 96.40 95.72 94.82 96.40 96.62 95.72 96.85 96.62 95.72 96.62 96.40 96.17 98.42 97.52 98.20 97.97 97.97 97.30 97.30 97.30

LC060795.1 MN 99.10 99.10 98.87 98.87 98.87 99.10 99.10 97.07 96.40 95.50 97.07 97.30 96.17 97.52 97.30 96.40 97.30 97.07 96.85 98.65 98.20 98.42 98.20 98.65 97.97 100 98.65

M35238.1 FR 99.55 99.55 99.32 99.32 99.32 99.55 99.55 97.07 96.40 95.50 97.07 97.30 96.40 97.52 97.30 96.40 97.30 97.52 96.85 99.10 98.20 98.87 98.65 98.65 98.42 99.10 98.65

U87872.1 DE 97.97 97.97 97.75 97.75 97.75 97.97 97.97 96.40 95.72 94.82 96.40 96.62 95.95 96.85 96.62 95.72 96.62 96.40 96.17 97.97 97.52 97.75 97.52 97.52 97.30 97.52 97.97

SA G4 G4

SA G4

G1

G4

G1



 

 
Figure S10. Pairwise comparison of BLV partial Env nucleotide (444 bp) and amino acid (148 amino acids) differences between G1 and G4 isolates from South Africa and other geographic 

regions worldwide. Lower matrix shows the number of nucleotide differences and the upper matrix shows the number of amino acid differences. The country of origin is indicated by 2-letter 

country codes (See Table S2). SA, South Africa. 
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K1170 SA 0 0 1 0 0 0 4 6 8 5 4 5 3 3 7 3 3 5 2 4 3 3 3 5 1 1 3

K1194 SA 0 0 1 0 0 0 4 6 8 5 4 5 3 3 7 3 3 5 2 4 3 3 3 5 1 1 3

L3401 SA 1 1 1 0 0 0 4 6 8 5 4 5 3 3 7 3 3 5 2 4 3 3 3 5 1 1 3

M1878 SA 1 1 2 1 1 1 5 7 9 4 3 6 4 4 8 4 4 4 3 5 4 4 4 6 2 2 4

P2152 SA 1 1 2 2 0 0 4 6 8 5 4 5 3 3 7 3 3 5 2 4 3 3 3 5 1 1 3

P2677 SA 0 0 1 1 1 0 4 6 8 5 4 5 3 3 7 3 3 5 2 4 3 3 3 5 1 1 3

P591 SA 0 0 1 1 1 0 4 6 8 5 4 5 3 3 7 3 3 5 2 4 3 3 3 5 1 1 3

SA G1 M2746 SA 13 13 14 14 14 13 13 4 6 3 4 3 1 1 5 1 1 3 2 4 3 3 3 5 3 3 3

AP018007.1 JP 16 16 17 17 17 16 16 7 8 5 6 5 3 3 7 3 3 5 4 5 5 4 5 7 5 5 5

EU266060.1 IR 20 20 21 21 21 20 20 12 15 5 6 7 5 5 9 5 5 5 6 8 7 7 7 9 7 7 7

FJ808578.1 AR 13 13 14 12 14 13 13 5 8 11 1 4 2 2 6 2 2 0 3 5 4 4 4 6 4 4 4

HE967302.1 UY 12 12 13 11 13 12 12 6 9 12 1 5 3 3 7 3 3 1 2 4 3 3 3 5 3 3 3

KJ707242.1 KR 16 16 17 17 17 16 16 8 11 16 9 10 2 2 6 2 2 4 3 5 4 4 4 6 4 4 4

KX674367.1 KN 11 11 12 12 12 11 11 2 5 10 3 4 6 0 4 0 0 2 1 3 2 2 2 4 2 2 2

KX674372.1 DM 12 12 13 13 13 12 12 3 6 11 4 5 7 1 4 0 0 2 1 3 2 2 2 4 2 2 2

LC060800.1 MN 16 16 17 17 17 16 16 7 10 13 8 9 11 5 6 4 4 6 5 7 6 6 6 7 6 6 6

LC075543.1 PE 12 12 13 13 13 12 12 3 6 11 4 5 7 1 2 6 0 2 1 3 2 2 2 4 2 2 2

LC075568.1 BO 13 13 14 14 14 13 13 4 7 12 5 6 8 2 3 7 3 2 1 3 2 2 2 4 2 2 2

LC080653.1 PY 14 14 15 13 15 14 14 6 9 12 1 2 10 4 5 9 5 6 3 5 4 4 4 6 4 4 4

AF067081.1 PL 4 4 5 5 5 4 4 13 16 20 13 12 16 11 10 16 12 13 14 2 1 1 1 3 1 1 1

AY515278.1 CL 8 8 9 9 9 8 8 13 15 20 13 12 17 11 12 16 10 13 14 8 3 3 3 5 3 3 3

EU262575.2 PL 5 5 6 6 4 5 5 14 17 21 14 13 17 12 13 17 13 14 15 5 9 2 2 4 2 2 2

FJ808596.1 AR 6 6 7 7 7 6 6 15 18 22 15 14 18 13 14 18 14 15 16 6 10 5 2 4 2 2 2

HQ902258.1 BY 6 6 7 7 7 6 6 13 16 20 13 12 17 11 12 16 12 13 14 6 8 7 8 4 2 2 2

JQ686101.1 RU 7 7 8 8 8 7 7 16 19 23 16 15 19 14 15 19 15 16 17 7 11 8 9 9 4 4 4

LC060795.1 MN 4 4 5 5 5 4 4 13 16 20 13 12 17 11 12 16 12 13 14 6 8 7 8 6 9 0 2

M35238.1 FR 2 2 3 3 3 2 2 13 16 20 13 12 16 11 12 16 12 11 14 4 8 5 6 6 7 4 2

U87872.1 DE 9 9 10 10 10 9 9 16 19 23 16 15 18 14 15 19 15 16 17 9 11 10 11 11 12 11 9

SA G4

G1

G4

SA G4 G1 G4



Table S2. Pairwise comparison of BLV partial Env nucleotide and amino acid sequences between G1 South African 

and Zambian sequences.  

 Comparison with South 

African G1 (M2746) 

Percent identity   Differences 

Zambian G1 LC440653.1 98.87%   (98.65%)  5   (2) 

 LC440654.1 98.87%   (98.65%) 5   (2) 

 LC440655.1 98.87%   (98.65%) 5   (2) 

 LC440656.1 98.87%   (98.65%) 5   (2) 

 LC440657.1 98.87%   (98.65%) 5   (2) 

 LC440658.1 98.87%   (98.65%) 5   (2) 

 LC440659.1 98.87%   (98.65%) 5   (2) 

 LC440660.1 98.87%   (98.65%) 5   (2) 

 LC440661.1 98.20%   (96.62%) 8   (5) 

 LC440662.1 98.87%   (98.65%) 5   (2) 

 LC440663.1 98.42%   (97.30%) 7   (4) 

 LC440664.1 98.87%   (98.65%) 5   (2) 

 LC440665.1 98.87%   (98.65%) 5   (2) 

 LC440666.1 98.87%   (98.65%) 5   (2) 

Percent identity of amino acid sequences and the number of amino acid differences are shown in brackets.  

 

Table S3. Pairwise comparison of BLV partial Env nucleotide and amino acid sequences between G4 South African 

and Zambian sequences. 

 Comparison with 

Zambian G4 

(LC193462.1) 

Percent identity   Differences 

South African G4 K1170 99.77%   (100%) 1   (0) 

 K1194 99.77%   (100%) 1   (0) 

 L3401 99.55%   (100%) 2   (0) 

 M1878 99.55%   (99.32%) 2   (1) 

 P2152 99.55%   (100%) 2   (0) 

 P2677 99.77%   (100%)   1   (0) 

 P591 99.77%   (100%) 1   (0) 

Percent identity of amino acid sequences and the number of amino acid differences are shown in brackets.  



 

 

Figure S11. Comparison of 148 amino acid region in the Env gp51 protein between the G1 and G4 South African and Zambian isolates. G1 South African isolate M2746 was used as a consensus 

sequence for the comparison with other G1 isolates and G4 Zambian isolate LC193462.1 for the comparison with other G4 isolates. A dot indicates homology with the consensus sequence. SA, 

South Africa; ZM, Zambia. Colour bars above the sequence alignment show positions of epitopes and motifs including neutralising domains (ND1, ND2 and ND3), conformational epitopes (F 

and G), a linear epitope (E), CD8+ T cell epitope, CD4+ T cell epitope, a position of disulphide bond formation and a zinc binding site.  
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94 95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130

SA G1 M2746 SA P Q G R R R F G A R A M V T Y D C E P R C P Y V G A D R F D C P H W D N A

LC440653.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440654.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440655.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440656.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440657.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440658.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440659.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440660.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440661.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • G • • • •

LC440662.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440663.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • N • • • • • • •

LC440664.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440665.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440666.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

G4 LC193462.1 ZM P Q G R R R F G A R A M V T Y D C E P R C P Y V G A D H F D C P H W D N A

K1170 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

K1194 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

L3401 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

M1878 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

P2152 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

P2677 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

P591 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

ND1

CD4+ T cell epitope

SA G4

Zinc binding site

Amino acid position

G1

Epitopes and motifs

131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167

SA G1 M2746 SA S Q A D Q G S F Y V N H Q I L F L H L K Q C Q G I F T L T W E I W G Y D P

LC440653.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • • • • • • •

LC440654.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • • • • • • •

LC440655.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • • • • • • •

LC440656.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • • • • • • •

LC440657.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • • • • • • •

LC440658.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • • • • • • •

LC440659.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • • • • • • •

LC440660.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • • • • • • •

LC440661.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • T • • • • •

LC440662.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • • • • • • •

LC440663.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • • • • • • •

LC440664.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • • • • • • •

LC440665.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • • • • • • •

LC440666.1 ZM • • • • • • • • • • • • • • • • • • • • • • H • • • • • • • • • • • • • •

G4 LC193462.1 ZM S R A D Q G S F Y V N H Q T L F L H L K Q C H G I F T L T W E I W G Y D P

K1170 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

K1194 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

L3401 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

M1878 SA • • • N • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

P2152 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

P2677 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

P591 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Amino acid position

G1

SA G4

Epitopes and motifs

 ND2 CD8+ T cell epitope



 

 

Figure S11 – Continued.  
 

168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204

SA G1 M2746 SA L I T F S L H K I P D P P Q P D F P Q L N S D W V P S V R S W A L L L N Q

LC440653.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440654.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440655.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440656.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440657.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440658.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440659.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440660.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440661.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • R • • • • • •

LC440662.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440663.1 ZM • • • • • • • • • • • • • • • • • • • • Y • • • • • • • • • • • • • • • •

LC440664.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440665.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

LC440666.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

G4 LC193462.1 ZM L I T F S L H K I P D P P Q P D F P Q L N S D W V P S V R S W A L L L N Q

K1170 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

K1194 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

L3401 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

M1878 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

P2152 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

P2677 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

P591 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
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LC440656.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • F • • • • • • • •

LC440657.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • F • • • • • • • •

LC440658.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • F • • • • • • • •

LC440659.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • F • • • • • • • •
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LC440666.1 ZM • • • • • • • • • • • • • • • • • • • • • • • • • • • • F • • • • • • • •

G4 LC193462.1 ZM T A R A F P D C A I C W E P S P P W A P E I L V Y N K T I S S S G P G L A

K1170 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

K1194 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

L3401 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

M1878 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

P2152 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

P2677 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

P591 SA • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
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Figure S12. Pairwise percent identity of BLV full-length Gag nucleotide (1,182 bp) and amino acid (393 amino acids) sequences between the South African isolates and 29 selected isolates from 

other geographic regions worldwide. Lower matrix shows percent identity of nucleotide sequences and the upper matrix shows percent identity of amino acid sequences. The country of origin 

is indicated by 2-letter country codes (See Table S2). SA, South Africa. 
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K1170 SA 99.75 99.49 99.24 99.49 100 99.75 97.71 97.71 96.95 97.47 97.46 94.15 97.71 97.71 82.87 97.46 98.22 97.46 96.18 97.20 97.96 97.96 98.47 98.47 98.47 98.22 96.18 98.22 97.96 97.71 97.96 97.96 96.95 97.46 94.66 97.20

K1194 SA 99.58 99.49 99.24 99.49 99.75 99.49 97.46 97.46 96.69 97.20 97.20 93.89 97.46 97.46 82.62 97.20 97.96 97.20 95.93 96.95 97.71 97.71 98.22 98.22 98.22 97.96 96.44 97.96 97.71 97.46 97.71 97.71 96.69 97.20 94.40 96.95

L3401 SA 99.49 99.41 99.75 100 99.49 99.24 97.71 97.71 96.95 97.46 97.46 93.64 97.71 97.71 82.87 97.46 98.22 97.46 96.18 97.20 97.96 97.96 97.96 97.96 97.96 97.71 95.93 97.71 97.96 97.71 97.96 97.96 96.44 96.95 94.15 96.96

M1878 SA 99.32 99.24 99.83 99.75 99.24 98.98 97.46 97.96 96.96 97.71 97.20 93.38 97.46 97.46 83.12 97.20 97.96 97.20 95.93 96.95 97.71 97.71 98.22 97.71 97.71 97.46 95.67 97.96 97.71 97.46 97.71 97.71 96.18 96.69 94.15 96.44

P2152 SA 99.41 99.32 99.92 99.75 99.49 99.24 97.71 97.71 96.95 97.46 97.46 93.64 97.71 97.71 82.87 97.46 98.22 97.46 96.18 97.20 97.96 97.96 97.96 97.96 97.96 97.71 95.93 97.71 97.96 97.71 97.96 97.96 96.44 96.95 94.15 96.96

P2677 SA 99.83 99.75 99.49 99.32 99.41 99.75 97.71 97.71 96.95 97.46 97.46 94.15 97.71 97.71 82.87 97.46 98.22 97.46 96.18 97.20 97.96 97.96 98.47 98.47 98.47 98.22 96.18 98.22 97.96 97.71 97.96 97.96 96.95 97.46 94.66 97.20

P591 SA 99.75 99.66 99.41 99.24 99.32 99.92 97.46 97.46 96.69 97.20 97.20 93.89 97.46 97.46 82.62 97.20 97.96 97.20 95.93 96.95 97.71 97.71 98.22 98.22 98.22 97.96 95.93 97.96 97.71 97.46 97.71 97.71 96.69 97.20 94.40 96.95

SA G1 M2746 SA 96.11 96.19 96.19 96.02 96.28 96.28 96.19 99.49 99.24 99.24 99.75 93.64 99.24 99.49 84.89 99.24 99.49 99.75 96.95 97.96 98.73 98.73 97.96 97.71 98.22 98.22 96.18 97.96 98.73 98.47 98.73 98.73 97.20 97.71 94.91 97.46

AB934282.1 JP 95.94 96.02 96.02 96.02 96.02 96.11 96.02 99.24 98.73 99.75 99.24 93.64 99.24 99.49 84.89 99.24 99.49 99.24 96.95 97.96 98.73 98.73 98.47 97.71 98.22 98.22 96.18 98.47 98.73 98.47 98.73 98.73 97.20 97.71 95.17 97.46

AP018006.1 JP 95.60 95.69 95.69 95.52 95.69 95.77 95.69 99.41 98.82 98.47 98.98 92.88 98.47 98.73 84.38 98.98 98.73 98.98 96.18 97.20 97.96 97.96 97.20 96.95 97.46 97.46 95.67 97.20 97.96 97.71 97.96 97.96 96.44 96.95 94.15 96.96

AP018007.1 JP 96.28 96.36 96.36 96.36 96.36 96.45 96.36 99.24 99.32 98.82 98.98 93.83 98.98 99.24 84.63 98.98 99.24 98.98 96.96 97.71 98.47 98.47 98.22 97.46 97.96 97.71 95.93 98.22 98.47 98.22 98.47 98.47 97.20 97.71 95.17 97.46

AP019589.1 JP 95.69 95.77 95.77 95.60 95.77 95.85 95.77 99.49 98.90 99.24 98.90 93.38 99.49 99.24 84.89 98.98 99.24 99.49 96.69 97.71 98.47 98.47 97.71 97.46 97.96 97.96 95.93 97.71 98.47 98.22 98.47 98.47 96.95 97.46 94.66 97.20

D00647.1 AU 95.69 95.78 95.61 95.44 95.61 95.86 95.78 94.43 94.34 94.00 94.68 94.09 93.64 93.64 86.40 93.38 93.89 93.38 93.38 92.88 93.64 93.64 94.40 94.15 94.66 94.40 92.37 94.15 93.64 93.38 93.64 93.64 92.88 93.38 91.60 93.13

EF600696.1 US 96.11 96.19 96.19 96.02 96.19 96.28 96.19 99.41 99.32 98.98 99.32 99.24 94.68 99.24 84.38 98.98 99.49 98.98 96.95 97.96 98.73 98.73 98.22 97.71 98.22 97.96 96.18 97.96 98.73 98.47 98.73 98.73 97.47 97.96 95.17 97.71

HE967301.1 UY 96.02 96.11 96.11 95.94 96.11 96.19 96.11 99.32 99.24 98.90 99.24 98.98 94.51 99.41 84.38 99.75 99.49 99.24 96.95 97.96 98.73 98.73 97.96 97.71 98.22 97.96 96.18 97.96 98.73 98.47 98.73 98.73 97.20 97.71 94.91 97.46

K02120.1 JP 94.77 94.69 94.86 94.86 94.86 94.77 94.69 98.23 97.98 97.89 97.98 97.98 93.33 98.06 97.89 84.38 84.38 84.63 83.88 82.87 83.63 83.63 83.38 82.62 83.12 83.12 81.36 83.38 83.63 83.38 83.63 83.63 82.12 82.62 81.11 82.37

LC080652.1 PY 96.02 96.11 96.11 95.94 96.11 96.19 96.11 99.32 99.24 99.07 99.24 98.98 94.43 99.41 99.83 97.89 99.24 98.98 96.69 97.71 98.47 98.47 97.71 97.46 97.96 97.71 95.93 97.71 98.47 98.22 98.47 98.47 96.95 97.46 94.66 97.20

LC164085.1 JP 96.28 96.19 96.36 96.19 96.36 96.28 96.19 99.49 99.24 99.07 99.24 99.15 94.51 99.41 99.32 98.23 99.32 99.24 97.46 98.47 99.24 99.24 98.22 98.22 98.47 98.22 96.44 98.22 99.24 98.98 99.24 99.24 97.46 97.96 95.17 97.71

MH170028.1 VN 95.85 95.94 95.94 95.77 95.94 96.02 95.94 99.66 99.07 99.41 99.07 99.49 94.26 99.24 99.15 98.06 99.15 99.32 97.20 98.22 98.98 98.98 97.71 97.46 97.96 97.96 95.93 97.71 98.98 98.73 98.98 98.98 97.46 97.46 94.66 97.20

AF257515.1 AR 95.35 95.44 95.44 95.27 95.44 95.52 95.44 96.03 96.03 95.60 96.28 95.69 94.18 96.11 96.20 94.61 96.20 96.11 96.03 98.47 98.22 97.69 96.18 96.18 96.95 96.69 94.91 96.69 98.22 97.96 98.22 98.22 96.44 96.44 94.15 96.18

FJ914764.1 AR 95.60 95.69 95.69 95.52 95.69 95.77 95.69 96.28 96.28 95.85 96.53 95.94 94.26 96.36 96.45 94.86 96.45 96.36 96.28 99.58 99.24 98.98 97.20 97.20 97.96 97.71 95.93 97.71 99.24 98.98 99.24 99.24 97.46 97.46 94.66 97.20

LC080654.1 PE 95.85 95.94 95.94 95.77 95.94 96.02 95.94 96.36 96.36 95.94 96.62 96.02 94.68 96.45 96.53 94.94 96.53 96.45 96.36 98.99 99.24 99.75 97.96 97.96 98.22 97.96 96.18 97.96 100 99.75 100 100 97.71 97.71 94.91 97.46

LC080655.1 PY 95.77 95.85 95.85 95.69 95.85 95.94 95.85 96.62 96.62 96.19 96.70 96.28 94.43 96.70 96.79 95.19 96.79 96.70 96.62 99.24 99.49 99.41 97.96 97.96 98.22 97.96 96.18 97.96 99.75 99.49 99.75 99.75 97.46 97.46 94.66 97.20

AF033818.1 US 97.46 97.38 97.38 97.38 97.29 97.46 97.38 95.60 95.60 95.26 95.94 95.35 95.52 95.77 95.52 94.77 95.52 95.94 95.52 95.18 95.43 95.69 95.60 98.47 98.73 98.47 96.44 98.98 97.96 97.71 97.96 97.96 97.46 97.96 95.42 97.71

KT122858.1 BE 98.14 98.05 98.05 97.88 97.97 98.14 98.05 96.28 96.11 95.77 96.45 95.85 95.95 96.28 96.19 94.94 96.19 96.45 96.02 95.77 96.02 96.28 96.19 97.80 98.47 98.22 96.18 98.22 97.96 97.71 97.96 97.96 96.95 97.46 94.66 97.20

LC080656.1 PY 96.19 96.11 96.11 95.94 96.11 96.19 96.11 95.26 95.18 94.84 95.35 94.92 97.30 95.52 95.26 94.18 95.26 95.52 95.09 94.84 95.09 95.35 95.26 96.45 96.53 99.75 97.71 99.49 98.22 97.96 98.22 98.22 98.22 98.73 95.93 98.47

LC080658.1 PY 95.85 95.94 95.77 95.77 95.77 95.85 95.77 95.09 95.01 94.67 95.18 94.75 96.11 95.18 95.09 94.01 95.09 95.35 94.92 94.59 94.84 95.09 95.01 95.85 96.19 97.63 97.46 99.24 97.96 97.71 97.96 97.96 97.96 98.47 95.67 98.22

MF580992.1 CN 95.18 95.43 95.09 95.09 95.09 95.18 95.09 94.33 94.25 93.91 94.50 93.99 95.44 94.42 94.33 93.25 94.33 94.59 94.16 93.91 94.16 94.42 94.25 95.18 95.52 96.87 99.07 97.20 96.18 95.93 96.18 96.18 96.44 96.44 93.64 96.18

MH170029.1 VN 95.43 95.35 95.35 95.35 95.35 95.43 95.35 94.33 94.59 93.91 94.75 94.08 96.88 94.75 94.33 93.42 94.33 94.59 94.16 94.42 94.59 94.84 94.59 96.02 95.77 98.39 96.87 96.19 97.96 97.71 97.96 97.96 97.96 98.47 95.93 98.22

LC080662.1 BO 96.36 96.28 96.45 96.28 96.45 96.36 96.28 96.87 96.87 96.45 97.12 96.53 95.10 96.95 96.87 95.62 96.87 97.12 96.87 97.30 97.55 97.80 97.72 96.19 96.70 95.94 95.69 95.01 95.26 99.75 100 100 97.71 97.71 94.91 97.46

LC080663.1 BO 96.28 96.19 96.36 96.19 96.36 96.28 96.19 96.79 96.79 96.36 97.04 96.45 95.02 96.87 96.79 95.53 96.79 97.04 96.79 97.21 97.46 97.72 97.63 96.11 96.62 95.85 95.60 94.92 95.18 99.92 99.75 99.75 97.46 97.46 94.66 97.20

LC080667.1 BO 96.19 96.11 96.28 96.11 96.28 96.19 96.11 96.70 96.70 96.28 96.95 96.36 94.93 96.79 96.70 95.45 96.70 96.95 96.70 97.13 97.38 97.63 97.55 96.02 96.53 95.77 95.52 94.84 95.09 99.83 99.75 100 97.71 97.71 94.91 97.46

LC080671.1 BO 96.11 96.02 96.19 96.02 96.19 96.11 96.02 96.62 96.62 96.19 96.87 96.28 94.85 96.70 96.62 95.36 96.62 96.87 96.62 97.04 97.29 97.55 97.46 95.94 96.45 95.69 95.43 94.75 95.01 99.75 99.66 99.92 97.71 97.71 94.91 97.46

LC154848.1 MM 95.18 95.09 95.09 94.92 95.09 95.18 95.09 94.50 94.33 94.08 94.75 94.25 95.52 94.67 94.42 93.42 94.42 94.67 94.50 94.42 94.50 94.59 94.50 95.18 95.52 95.94 95.60 94.92 95.60 95.09 95.01 94.92 94.84 99.49 96.69 99.24

LC154849.1 MM 95.09 95.01 95.01 94.84 95.01 95.09 95.01 94.59 94.42 94.16 94.84 94.33 95.35 94.75 94.50 93.51 94.50 94.75 94.42 94.34 94.42 94.59 94.42 95.09 95.43 95.85 95.52 94.84 95.52 95.01 94.92 94.84 94.75 98.90 97.20 99.75

MF580994.1 CN 94.16 94.08 94.08 93.91 94.08 94.16 94.08 93.65 93.49 93.23 93.91 93.40 94.43 93.82 93.57 92.58 93.57 93.82 93.49 93.41 93.49 93.65 93.49 94.16 94.50 94.92 94.59 93.91 94.59 94.08 93.99 93.91 93.82 97.97 99.07 96.95

MF580995.1 CN 94.92 94.84 94.84 94.67 94.84 94.92 94.84 94.42 94.25 93.99 94.67 94.16 95.19 94.59 94.33 93.34 94.33 94.59 94.25 94.17 94.25 94.42 94.25 94.92 95.26 95.69 95.35 94.67 95.35 94.84 94.75 94.67 94.59 98.73 99.83 98.90
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Figure S13. Pairwise comparison of BLV full-length Gag nucleotide (1,182 bp) and amino acid (393 amino acids) differences between the South African isolates and 29 selected isolates from 

other geographic regions worldwide. Lower matrix shows the number of nucleotide differences and the upper matrix shows the number of amino acid differences. The country of origin is 

indicated by 2-letter country codes (See Table S2). SA, South Africa. 
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C
N

M
F

5
8
0
9
9
5
.1

 

C
N

K1170 SA 1 2 3 2 0 1 9 9 12 10 10 23 9 9 67 10 7 10 15 11 8 8 6 6 6 7 15 7 8 9 8 8 12 10 21 11

K1194 SA 5 2 3 2 1 2 10 10 13 11 11 24 10 10 68 11 8 11 16 12 9 9 7 7 7 8 14 8 9 10 9 9 13 11 22 12

L3401 SA 6 7 1 0 2 3 9 9 12 10 10 25 9 9 67 10 7 10 15 11 8 8 8 8 8 9 16 9 8 9 8 8 14 12 23 12

M1878 SA 8 9 2 1 3 4 10 8 12 9 11 26 10 10 66 11 8 11 16 12 9 9 7 9 9 10 17 8 9 10 9 9 15 13 23 14

P2152 SA 7 8 1 3 2 3 9 9 12 10 10 25 9 9 67 10 7 10 15 11 8 8 8 8 8 9 16 9 8 9 8 8 14 12 23 12

P2677 SA 2 3 6 8 7 1 9 9 12 10 10 23 9 9 67 10 7 10 15 11 8 8 6 6 6 7 15 7 8 9 8 8 12 10 21 11

P591 SA 3 4 7 9 8 1 10 10 13 11 11 24 10 10 68 11 8 11 16 12 9 9 7 7 7 8 16 8 9 10 9 9 13 11 22 12

SA G1 M2746 SA 46 45 45 47 44 44 45 2 3 3 1 25 3 2 59 3 2 1 12 8 5 5 8 9 7 7 15 8 5 6 5 5 11 9 20 10

AB934282.1 JP 48 47 47 47 47 46 47 9 5 1 3 25 3 2 59 3 2 3 12 8 5 5 6 9 7 7 15 6 5 6 5 5 11 9 19 10

AP018006.1 JP 52 51 51 53 51 50 51 7 14 6 4 28 6 5 61 4 5 4 15 11 8 8 11 12 10 10 17 11 8 9 8 8 14 12 23 12

AP018007.1 JP 44 43 43 43 43 42 43 9 8 14 4 24 4 3 60 4 3 4 12 9 6 6 7 10 8 9 16 7 6 7 6 6 11 9 19 10

AP019589.1 JP 51 50 50 52 50 49 50 6 13 9 13 26 2 3 59 4 3 2 13 9 6 6 9 10 8 8 16 9 6 7 6 6 12 10 21 11

D00647.1 AU 51 50 52 54 52 49 50 66 67 71 63 70 25 25 53 26 24 26 26 28 25 25 22 23 21 22 30 23 25 26 25 25 28 26 33 27

EF600696.1 US 46 45 45 47 45 44 45 7 8 12 8 9 63 3 61 4 2 4 12 8 5 5 7 9 7 8 15 8 5 6 5 5 10 8 19 9

HE967301.1 UY 47 46 46 48 46 45 46 8 9 13 9 12 65 7 61 1 2 3 12 8 5 5 8 9 7 8 15 8 5 6 5 5 11 9 20 10

K02120.1 JP 62 63 61 61 61 62 63 21 24 25 24 24 79 23 25 61 61 60 63 67 64 64 65 68 66 66 73 65 64 65 64 64 70 68 74 69

LC080652.1 PY 47 46 46 48 46 45 46 8 9 11 9 12 66 7 2 25 3 4 13 9 6 6 9 10 8 9 16 9 6 7 6 6 12 10 21 11

LC164085.1 JP 44 45 43 45 43 44 45 6 9 11 9 10 65 7 8 21 8 3 10 6 3 3 7 7 6 7 14 7 3 4 3 3 10 8 19 9

MH170028.1 VN 49 48 48 50 48 47 48 4 11 7 11 6 68 9 10 23 10 8 11 7 4 4 9 10 8 8 16 9 4 5 4 4 10 10 21 11

AF257515.1 AR 55 54 54 56 54 53 54 47 47 52 44 51 69 46 45 64 45 46 47 6 7 9 15 15 12 13 20 13 7 8 7 7 14 14 23 15

FJ914764.1 AR 52 51 51 53 51 50 51 44 44 49 41 48 68 43 42 61 42 43 44 5 3 4 11 11 8 9 16 9 3 4 3 3 10 10 21 11

LC080654.1 PE 49 48 48 50 48 47 48 43 43 48 40 47 63 42 41 60 41 42 43 12 9 1 8 8 7 8 15 8 0 1 0 0 9 9 20 10

LC080655.1 PY 50 49 49 51 49 48 49 40 40 45 39 44 66 39 38 57 38 39 40 9 6 7 8 8 7 8 15 8 1 2 1 1 10 10 21 11

AF033818.1 US 30 31 31 31 32 30 31 52 52 56 48 55 53 50 53 62 53 48 53 57 54 51 52 6 5 6 14 4 8 9 8 8 10 8 18 9

KT122858.1 BE 22 23 23 25 24 22 23 44 46 50 42 49 48 44 45 60 45 42 47 50 47 44 45 26 6 7 15 7 8 9 8 8 12 10 21 11

LC080656.1 PY 45 46 46 48 46 45 46 56 57 61 55 60 32 53 56 69 56 53 58 61 58 55 56 42 41 1 9 2 7 8 7 7 7 5 16 6

LC080658.1 PY 49 48 50 50 50 49 50 58 59 63 57 62 46 57 58 71 58 55 60 64 61 58 59 49 45 28 10 3 8 9 8 8 8 6 17 7

MF580992.1 CN 57 54 58 58 58 57 58 67 68 72 65 71 54 66 67 80 67 64 69 72 69 66 68 57 53 37 11 11 15 16 15 15 14 14 25 15

MH170029.1 VN 54 55 55 55 55 54 55 67 64 72 62 70 37 62 67 78 67 64 69 66 64 61 64 47 50 19 37 45 8 9 8 8 8 6 16 7

LC080662.1 BO 43 44 42 44 42 43 44 37 37 42 34 41 58 36 37 52 37 34 37 32 29 26 27 45 39 48 51 59 56 1 0 0 9 9 20 10

LC080663.1 BO 44 45 43 45 43 44 45 38 38 43 35 42 59 37 38 53 38 35 38 33 30 27 28 46 40 49 52 60 57 1 1 1 10 10 21 11

LC080667.1 BO 45 46 44 46 44 45 46 39 39 44 36 43 60 38 39 54 39 36 39 34 31 28 29 47 41 50 53 61 58 2 3 0 9 9 20 10

LC080671.1 BO 46 47 45 47 45 46 47 40 40 45 37 44 61 39 40 55 40 37 40 35 32 29 30 48 42 51 54 62 59 3 4 1 9 9 20 10

LC154848.1 MM 57 58 58 60 58 57 58 65 67 70 62 68 53 63 66 78 66 63 65 66 65 64 65 57 53 48 52 60 52 58 59 60 61 2 13 3

LC154849.1 MM 58 59 59 61 59 58 59 64 66 69 61 67 55 62 65 77 65 62 66 67 66 64 66 58 54 49 53 61 53 59 60 61 62 13 11 1

MF580994.1 CN 69 70 70 72 70 69 70 75 77 80 72 78 66 73 76 88 76 73 77 78 77 75 77 69 65 60 64 72 64 70 71 72 73 24 11 12

MF580995.1 CN 60 61 61 63 61 60 61 66 68 71 63 69 57 64 67 79 67 64 68 69 68 66 68 60 56 51 55 63 55 61 62 63 64 15 2 13

G10

SA G4

G1

G2

SA G4 G1 G2 G4 G9

G4

G6

G9

G10

G6



Table S4. Mean nucleotide and amino acid distances in the BLV full-length Env sequences within (intragenotype) and between (intergenotype) BLV strains from South Africa and other 

geographic regions worldwide. 

 
Genetic distances in each column are shown with standard errors. The lower matrix shows intergenotype nucleotide distance and the upper matrix shows intergenotype amino acid distance. Diagonal columns 

(highlighted in green) show intragenotype nucleotide (top) and amino acid (bottom) distances. Mean intergenotype nucleotide and amino acid distances between G1 and G4 South African isolates and the G1 and 

G4 global isolates are highlighted in yellow. N/A, not applicable.   

SA G1 SA G4 G1 G2 G3 G4 G5 G6 G7 G9 G10

SA G1 N/A 0.0315±0.0080 0.0063±0.0022 0.0309±0.0064 0.0245±0.0066 0.0279±0.0068 0.0346±0.0073 0.0388±0.0072 0.0279±0.0064 0.0225±0.0063 0.0434±0.0075

0.0013±0.0050

0.0011 ±0.0008

0.0069±0.0007

0.0079 ±0.0013

0.0105±0.0017

0.0204±0.0046

0.0049±0.0011

0.0031±0.0017

0.0129±0.0017

0.0097±0.0026

0.0162±0.0023

0.0164±0.0038

0.0266±0.0030

0.0248±0.0042

0.0082±0.0018

0.0085±0.0030

0.0016±0.0006

0.0014±0.0009

0.0273±0.0033

0.0320 ±0.0054

0.0408±0.0070

G10 0.0490±0.0053 0.0436±0.0049 0.0479±0.0049 0.0513±0.0052

G9 0.0313±0.0046 0.0347±0.0052 0.0312±0.0043 0.0239±0.0036 0.0224±0.0035

0.0457±0.0049 0.0448±0.0046 0.0519±0.0049 0.0288 ±0.0033 0.0486±0.0052 0.0469±0.0052

0.0356±0.0047 0.0448±0.0055 0.0446±0.0050 0.0410±0.0056

0.0397±0.0052 0.0341±0.0049 0.0445±0.0054 0.0454±0.049 0.0291±0.0067 0.0353±0.0061

0.0421±0.0043 0.0492±0.0048 0.0315±0.0056 0.0373±0.0069 0.0309±0.00500.0447±0.0048

G7 0.0394±0.0054 0.0324±0.0051 0.0377±0.0050 0.0423±0.0055

G6 0.0470±0.0051 0.0408±0.0047 0.0456±0.0047 0.0496±0.0050

0.0441±0.0053 0.0389±0.0045 0.0443±0.0072 0.0345±0.0066 0.0381±0.0074 0.0487±0.0077

0.0331±0.0068 0.0323±0.0057 0.0234±0.0059 0.0255±0.0061 0.0372±0.00620.0335±0.0043

G5 0.0423±0.0052 0.0377±0.0049 0.0397±0.0048 0.0462±0.0055

G4 0.0383±0.0049 0.0138±0.0022 0.0365±0.0044 0.0374±0.0045

0.0256±0.0062 0.0375±0.0075 0.0387±0.0071 0.0291±0.0067 0.0138±0.0047 0.0432±0.0073

0.0445±0.0077 0.0454±0.0072 0.0357±0.0067 0.0188±0.0045 0.0494±0.0075

G3 0.0304±0.0044 0.0342±0.0048 0.0302±0.0041 0.0255±0.0038

G2 0.0346±0.0047 0.0383±0.0050 0.0328±0.041 0.0193±0.0044 0.0326±0.0064

0.0293±0.0064 0.0359±0.0070 0.0404±0.0068 0.0294±0.0060 0.0243±0.0059 0.0450±0.0071

0.0332±0.0070 0.0319±0.0061 0.0280±0.0064 0.0288±0.0073 0.0362±0.00670.0141±0.0042

G1 0.0082±0.0018 0.0369±0.0051 0.0327±0.0061 0.0261±0.0062

SA G4 0.0387±0.0054 0.0330±0.0073 0.0361±0.0075 0.0292±0.0072
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