
 

Accession No. Subspecies/Linea
ge 

Accession No. Subspecies/Linea
ge 

SRR650221 
M. bovis caprae 

ERR234681 
Ethiopian - Mtb 
lineage 7 

SRR650219 
M. bovis caprae 

ERR400415 
Ethiopian - Mtb 
lineage 7 

SRR650227 
M. bovis caprae 

ERR159959 
Ethiopian - Mtb 
lineage 7 

ERR751397 
M. bovis caprae 

ERR159958 
Ethiopian - Mtb 
lineage 7 

ERR751371 
M. bovis caprae 

ERR233346 
Ethiopian - Mtb 
lineage 7 

ERR552526 
M. bovis caprae 

ERR233354 
Ethiopian - Mtb 
lineage 7 

ERR775323 
M. bovis caprae 

ERR233349 
Ethiopian - Mtb 
lineage 7 

SRR3135068 
M. bovis caprae 

ERR233355 
Ethiopian - Mtb 
lineage 7 

ERR551705 
M. bovis caprae 

ERR756348 
Ethiopian - Mtb 
lineage 7 

ERR551706 
M. bovis caprae 

ERR756344 
Ethiopian - Mtb 
lineage 7 

ERR551704 
M. bovis caprae 

ERR756346 
Ethiopian - Mtb 
lineage 7 

ERR551023 
M. bovis caprae 

ERR756345 
Ethiopian - Mtb 
lineage 7 

ERR017782 
M. orygis 

ERR756347 
Ethiopian - Mtb 
lineage 7 

ERR234682 M. orygis SRR3647357 M. microti 

ERR234676 M. orygis SRR3675572 M. microti 

https://www.ebi.ac.uk/ena/data/view/SRR650221
https://www.ebi.ac.uk/ena/data/view/ERR234681
https://www.ebi.ac.uk/ena/data/view/SRR650219
https://www.ebi.ac.uk/ena/data/view/ERR400415
https://www.ebi.ac.uk/ena/data/view/SRR650227
https://www.ebi.ac.uk/ena/data/view/ERR159959
https://www.ebi.ac.uk/ena/data/view/ERR751397
https://www.ebi.ac.uk/ena/data/view/ERR159958
https://www.ebi.ac.uk/ena/data/view/ERR751371
https://www.ebi.ac.uk/ena/data/view/ERR233346
https://www.ebi.ac.uk/ena/data/view/ERR552526
https://www.ebi.ac.uk/ena/data/view/ERR233354
https://www.ebi.ac.uk/ena/data/view/ERR775323
https://www.ebi.ac.uk/ena/data/view/ERR233349
https://www.ebi.ac.uk/ena/data/view/SRR3135068
https://www.ebi.ac.uk/ena/data/view/ERR233355
https://www.ebi.ac.uk/ena/data/view/ERR551705
https://www.ebi.ac.uk/ena/data/view/ERR756348
https://www.ebi.ac.uk/ena/data/view/ERR551706
https://www.ebi.ac.uk/ena/data/view/ERR756344
https://www.ebi.ac.uk/ena/data/view/ERR551704
https://www.ebi.ac.uk/ena/data/view/ERR756346
https://www.ebi.ac.uk/ena/data/view/ERR551023
https://www.ebi.ac.uk/ena/data/view/ERR756345
https://www.ebi.ac.uk/ena/data/view/ERR017782
https://www.ebi.ac.uk/ena/data/view/ERR756347
https://www.ebi.ac.uk/ena/data/view/ERR234682
https://www.ebi.ac.uk/ena/data/view/ERR234676
https://www.ebi.ac.uk/ena/data/view/SRR3675572


ERR234675 M. orygis ERR553377 M. microti 

ERR330723 M. orygis ERR553376 M. microti 

ERR228223 M. orygis ERR552037 M. microti 

ERR015582 M. orygis ERR552038 M. microti 

ERR351884 M. orygis ERR552039 M. microti 

ERR294241 M. orygis ERR027297 M. microti 

ERR386816 M. orygis ERR027295 M. microti 

SRR1735564 M. orygis ERR027294 M. microti 

SRR1735569 M. orygis ERR551112 M. microti 

SRR3675498 M. orygis ERR551113 M. microti 

SRR2101291 M. orygis ERR551111 M. microti 

SRR2101161 M. orygis SRR1239339 M. pinnipedii 

SRR2101329 M. orygis SRR1239337 M. pinnipedii 

SRR2101222 M. orygis SRR1239336 M. pinnipedii 

SRR2100577 M. orygis ERR552768 M. pinnipedii 

SRR3745458 Dassie bacillus ERR551136 M. pinnipedii 

SRR3745457 Dassie bacillus ERR551134 M. pinnipedii 

ERR970409 M. suricattae ERR313114 M. canetti 

ERR970410 M. suricattae ERR313113 M. canetti 

ERR181439 
Mtb lineage 7 
(Ethiopian) ERR313117 

M. canetti 

ERR181435 
Mtb lineage 7 
(Ethiopian) ERR313115 

M. canetti 

ERR234681 
Mtb lineage 7 
(Ethiopian) ERR313116 

M. canetti 

ERR400415 
Mtb lineage 7 
(Ethiopian) ERR551182 

M. canetti 

https://www.ebi.ac.uk/ena/data/view/ERR234675
https://www.ebi.ac.uk/ena/data/view/ERR553377
https://www.ebi.ac.uk/ena/data/view/ERR330723
https://www.ebi.ac.uk/ena/data/view/ERR553376
https://www.ebi.ac.uk/ena/data/view/ERR228223
https://www.ebi.ac.uk/ena/data/view/ERR552037
https://www.ebi.ac.uk/ena/data/view/ERR015582
https://www.ebi.ac.uk/ena/data/view/ERR552038
https://www.ebi.ac.uk/ena/data/view/ERR351884
https://www.ebi.ac.uk/ena/data/view/ERR552039
https://www.ebi.ac.uk/ena/data/view/ERR294241
https://www.ebi.ac.uk/ena/data/view/ERR027297
https://www.ebi.ac.uk/ena/data/view/ERR386816
https://www.ebi.ac.uk/ena/data/view/ERR027295
https://www.ebi.ac.uk/ena/data/view/SRR1735564
https://www.ebi.ac.uk/ena/data/view/ERR027294
https://www.ebi.ac.uk/ena/data/view/SRR1735569
https://www.ebi.ac.uk/ena/data/view/ERR551112
https://www.ebi.ac.uk/ena/data/view/SRR3675498
https://www.ebi.ac.uk/ena/data/view/ERR551113
https://www.ebi.ac.uk/ena/data/view/SRR2101291
https://www.ebi.ac.uk/ena/data/view/ERR551111
https://www.ebi.ac.uk/ena/data/view/SRR2101161
https://www.ebi.ac.uk/ena/data/view/SRR2101329
https://www.ebi.ac.uk/ena/data/view/SRR2101222
https://www.ebi.ac.uk/ena/data/view/SRR2100577
https://www.ebi.ac.uk/ena/data/view/ERR552768
https://www.ebi.ac.uk/ena/data/view/ERR551136
https://www.ebi.ac.uk/ena/data/view/ERR551134
https://www.ebi.ac.uk/ena/data/view/ERR313114
https://www.ebi.ac.uk/ena/data/view/ERR313113
https://www.ebi.ac.uk/ena/data/view/ERR313117
https://www.ebi.ac.uk/ena/data/view/ERR313115
https://www.ebi.ac.uk/ena/data/view/ERR234681
https://www.ebi.ac.uk/ena/data/view/ERR313116
https://www.ebi.ac.uk/ena/data/view/ERR400415
https://www.ebi.ac.uk/ena/data/view/ERR551182


ERR159959 
Mtb lineage 7 
(Ethiopian) ERR551181 

M. canetti 

ERR159958 
Mtb lineage 7 
(Ethiopian) ERR551056 

M. canetti 

ERR233346 
Mtb lineage 7 
(Ethiopian) ERR551179 

M. canetti 

ERR233354 
Mtb lineage 7 
(Ethiopian) ERR551180 

M. canetti 

ERR233349 
Mtb lineage 7 
(Ethiopian) ERR551055 

M. canetti 

ERR233355 
Mtb lineage 7 
(Ethiopian) ERR551057 

M. canetti 

ERR756348 
Mtb lineage 7 
(Ethiopian) ERR552304 

M. canetti 

ERR756344 
Mtb lineage 7 
(Ethiopian) ERR552307 

M. canetti 

ERR756346 
Mtb lineage 7 
(Ethiopian) ERR552306 

M. canetti 

ERR756345 
Mtb lineage 7 
(Ethiopian) ERR552305 

M. canetti 

ERR756347 
Mtb lineage 7 
(Ethiopian) ERR1336822 

M. canetti 

SRR3500411 M. mungi ERR1336823 M. canetti 

ERR1336825 M. canetti ERR1336821 M. canetti 

ERR266121 M. canetti ERR1336820 M. canetti 

ERR266107 M. canetti ERR1336826 M. canetti 

ERR266126 M. canetti ERR1336824 M. canetti 

ERR266109 M. canetti ERR266110 M. canetti 

ERR266108 M. canetti ERR266123 M. canetti 

ERR266122 M. canetti ERR266120 M. canetti 

https://www.ebi.ac.uk/ena/data/view/ERR159959
https://www.ebi.ac.uk/ena/data/view/ERR551181
https://www.ebi.ac.uk/ena/data/view/ERR159958
https://www.ebi.ac.uk/ena/data/view/ERR551056
https://www.ebi.ac.uk/ena/data/view/ERR233346
https://www.ebi.ac.uk/ena/data/view/ERR551179
https://www.ebi.ac.uk/ena/data/view/ERR233354
https://www.ebi.ac.uk/ena/data/view/ERR551180
https://www.ebi.ac.uk/ena/data/view/ERR233349
https://www.ebi.ac.uk/ena/data/view/ERR551055
https://www.ebi.ac.uk/ena/data/view/ERR233355
https://www.ebi.ac.uk/ena/data/view/ERR551057
https://www.ebi.ac.uk/ena/data/view/ERR756348
https://www.ebi.ac.uk/ena/data/view/ERR552304
https://www.ebi.ac.uk/ena/data/view/ERR756344
https://www.ebi.ac.uk/ena/data/view/ERR552307
https://www.ebi.ac.uk/ena/data/view/ERR756346
https://www.ebi.ac.uk/ena/data/view/ERR552306
https://www.ebi.ac.uk/ena/data/view/ERR756345
https://www.ebi.ac.uk/ena/data/view/ERR552305
https://www.ebi.ac.uk/ena/data/view/ERR756347
https://www.ebi.ac.uk/ena/data/view/ERR1336822
http://www.ebi.ac.uk/ena/data/view/SRR3500411
https://www.ebi.ac.uk/ena/data/view/ERR1336823
https://www.ebi.ac.uk/ena/data/view/ERR1336825
https://www.ebi.ac.uk/ena/data/view/ERR1336821
https://www.ebi.ac.uk/ena/data/view/ERR266121
https://www.ebi.ac.uk/ena/data/view/ERR1336820
https://www.ebi.ac.uk/ena/data/view/ERR266107
https://www.ebi.ac.uk/ena/data/view/ERR1336826
https://www.ebi.ac.uk/ena/data/view/ERR266126
https://www.ebi.ac.uk/ena/data/view/ERR1336824
https://www.ebi.ac.uk/ena/data/view/ERR266109
https://www.ebi.ac.uk/ena/data/view/ERR266110
https://www.ebi.ac.uk/ena/data/view/ERR266108
https://www.ebi.ac.uk/ena/data/view/ERR266123
https://www.ebi.ac.uk/ena/data/view/ERR266122
https://www.ebi.ac.uk/ena/data/view/ERR266120


ERR266125 M. canetti ERR266106 M. canetti 
Supplementary table 1:​ Accession numbers for genomes from public sequence 
archives used in the study  
 
 
 

Subspecies / lineage / 
sub-lineage 

Unique 
Phylogenetic 
SNPs 

Dassie bacillus 323 

East African Indian – Mtb lineage 
3 425 

LAM 102 

M. bovis bcg 223 

Beijing – Mtb lineage 2 304 

M. bovis bovis 23 

Cameroon 172 

M. canetti 6837 

M. bovis caprae 294 

Indo Oceanic – Mtb lineage 1 235 

Ethiopian – Mtb lineage 7 817 

Haarlem 59 

M. microti 128 

M. mungi 609 

M. orygis 781 

M. pinnipedii 301 

Stype 165 

M. suricattae 510 

Tur 43 

Uganda 100 

Ural 33 

West African 1 – Mtb lineage 5 657 

West African 2 – Mtb lineage 6 343 

Xtype 60 

https://www.ebi.ac.uk/ena/data/view/ERR266125
https://www.ebi.ac.uk/ena/data/view/ERR266106


Supplementary table 2​: Unique phylogenetic SNPs per 
subspecies/lineage/sub-lineage 
 
Position Ref Alt Gene Position Ref Alt Gene 

M. canetti    
M. bovis 
bovis    

1822859 A G cydD 9217 A C gyrA 

4243690 T C embA 
Dassie 
bacillus    

4244154 A C embA 1822202 G A cydD 

4244312 T G embA 413654 G T iniC 

4245023 A G embA 
M. bovis 
caprae    

4247590 A G embB 2714317 C T eis 

4247815 C T embB 1673766 C T fabG1 

4248206 A G embB 6307 T G gyrB 

4240237 G C embC M. microti    

1417294 T C embR 1823237 C A cydD 

9377 A G gyrA 5671 C T gyrB 

9716 T C gyrA 471630 G C ndhA 

9740 G A gyrA 472502 T C ndhA 

9776 T C gyrA 1473079 G A rrs 

5452 G A gyrB M. mungi    

2156055 G A katG 4242177 C A embC 

3645738 T C manB 8134 T C gyrA 

3645930 A G manB 1833589 A G rpsA 

2101777 G C ndh 1918158 G A tlyA 

471908 T C ndhA M. orygis    

471944 T C ndhA 2726378 T A ahpC 

472397 G A ndhA 1819985 G C cydC 

2289104 T C pncA 1821891 G C cydD 

1833554 A G rpsA 4244154 A G embA 

1833568 G C rpsA 5516 A G gyrB 

1834912 A G rpsA 6109 G A gyrB 

M. bovis 
bcg    6717 T C gyrB 



4247173 G A embB 412484 C G iniA 

8624 G T gyrA 2154707 C G katG 

2102106 C G ndh 1834363 G A rpsA 

781568 C T rpsL 
M. 
suricattae    

M. 
pinnipedii    1820784 C T cydC 

1674520 C T inhA 1472059 T G rrs 

1473094 T C rrs     

Supplementary table 3​ - phylogenetic SNPs in drug resistance associated genes in the 
animal subspecies and M. canetti 
 
 
 
 
Position Ref Alt Gene Position Ref Alt Gene 

Indo Oceanic Mtb 
lineage 1    Ural    

4242075 G A embC 3646964 C G rmlD 

3645524 C T manB Xtype    

762434 T G rpoB 4249408 G A embB 

Beijing/East Asian 
Mtb lineage 2    

Westafrican 1 Mtb 
lineage 5    

4243460 C T embA 4244635 T C embA 

1834177 A C rpsA 4245147 C T embA 

East African Indian 
Mtb lineage 3    9566 C T gyrA 

4245969 C T embA 2101921 C T ndh 

4241042 A G embC 
Westafrican 2 Mtb 
lineage 6    

1417019 C T embR 4244379 C T embA 

8452 C T gyrA 4241843 C A embC 

6112 G C gyrB 1674434 T C inhA 

471666 A G ndhA 760969 C T rpoB 

3647591 A G rmlD 761723 A C rpoB 

Europea American 
Mtb lineage 4    

Ethiopian Mtb 
lineage 7    



Haarlem    4248073 C T embB 

760115 C T rpoB 4240153 G A embC 

Stype    1416977 T C embR 

411371 T C iniA 8876 C T gyrA 

2102990 A G ndh 412842 A G iniC 

Uganda    2102218 G A ndh 

7539 A G gyrA 1834916 A C rpsA 

412017 C G iniA 1918281 A C tlyA 

Supplementary table 4​ - phylogenetic SNPs in drug resistance associated genes in the 
5 lineages of ​Mtb sensu stricto​ and the West African lineages 
 
 Breseq Snippy 

M. bovis BCG 317 300 

M. bovis bovis 28 24 

M. orygis 892 823 

M. microti 139 134 

M. canetti 8608 7267 

M. pinnipedii 326 304 

M. bovis caprae 315 295 

Dassie bacillus 353 327 

M. suricattae 522 521 

Indo Oceanic (Mtb lineage 1) 259 236 

Beijing/East Asian (Mtb lineage 2) 342 304 

East African Indian (Mtb lineage 3) 445 428 

Haarlem 69 60 

LAM 110 102 

Cameroon 195 172 

Ghana 201 189 

S-type 179 165 

Tur 51 43 

Uganda 104 102 

Ural 41 33 

X-type 64 60 

West African 1 (Mtb lineage 5) 681 677 



West African 2 (Mtb lineage 6) 377 348 

Ethiopian (Mtb lineage 7) 868 830 

Supplementary table 5 - ​Numbers of SNPs independently derived by two parallel 
bioinformatics approaches, Breseq using NC000962.3 as a reference genome and Snippy using 
NC000962.2.  There was a high degree of overlap highlighting the reproducibility of this method 
though in general Snippy is more conservative than Breseq. 
 

 
Supplementary figure 1 - ​Maximum likelihood tree of​ ​all lineage 4 genomes from the validation 
and clinical sets.  Unnamed lineages are numbered as per Coll et al​35​.  There are a significant 
number of lineage 4 sub-lineages without a name which are called simply ‘Lineage 4’ in our 
validation set.  We subsequently updated the SNP-IT SNP database to include resolution of all 
significant sub-lineages as derived by principal components analysis by Stucki et al​40​.  
 
 
 
 
 
 

https://paperpile.com/c/bgdOPd/USIKt
https://paperpile.com/c/bgdOPd/0fojs


 
Subspecies/lineage/sub-lineage Position Ref Alt 

M. microti 990622 G A 

M. pinnipedi 678698 G A 

East African Indian (Mtb lineage 3) 456511 G A 

Beijing/East Asian (Mtb lineage 2) 1317655 C T 

Indo Oceanic (Mtb lineage 1) 56001 G A 

European American (Mtb lineage 4) 70267 G  

Stype 1392921 G A 

xtype 2841238 C A 

LAM 764995 C G 

haarlem 435190 C T 

cameroon 1308161 C T 

ghana 723565 G C 

uganda 493934 T C 

Westafrican1 (Mtb lineage 5) 863975 G T 

Westafrican2 (Mtb lineage 6) 659019 C T 

Ethiopian (Mtb lineage 7) 655155 T C 

ural 101092 C A 

M. bovis bovis 4047993 G A 

M. bovis bcg 682712 G T 

M. canettii 985237 T C 

M. orygis 898612 C T 

M. bovis caprae 6307 T G 

Supplementary table 6 - ​ minimal SNP set - for lineage 4 the position given is uniquely 
conserved with respect to the reference (itself being lineage 4). 


