Supplementary data
Overview of different terminology used for breakpoints for phenotypic AST of TB

The breakpoints used for phenotypic AST in the TB field have been traditionally referred to as critical concentrations (CCs), which WHO used to define as follows:

‘This is the lowest concentration of a drug that inhibits growth of 95% of M. tuberculosis strains isolated from patients who have never been treated with/exposed to that drug (i.e. presumably susceptible isolates), while at the same time not inhibiting growth of strains isolated from patients non-responsive to therapy with that drug (i.e., presumably resistant to that drug).’1
This definition is problematic. First, it automatically misclassifies 5% of phenotypically wild-type (pWT) isolates as non-wild-type (pNWT)/resistant (unless 5% of isolates are intrinsically pNWT/resistant prior to the introduction of a new agent), which would mean that the positive predictive value of phenotypic AST would be below 50% in settings with a true resistance prevalence of less than 5%.2 Second, the requirement of not inhibiting isolates from non-responsive patients is impossible to meet for some resistance mechanisms that result in MIC distributions that overlap with the distributions of susceptible strains.3 Third, it assumes that sufficient outcome data for patients who do not respond to a drug are available, which is often not the case, particularly for novel agents. For these and related reasons, unlike CLSI4, WHO abandoned this definition in 2018 in favour of the following alternative:

‘[T]he lowest concentration of an anti-TB agent in vitro that will inhibit the growth of 99% of phenotypically wild type strains of M. tuberculosis complex.’5
This definition essentially corresponds to the definition of the epidemiological cut-off value (ECOFF) by EUCAST.6 However, WHO reports isolates with MICs≤ECOFF as susceptible rather than pWT and MICs>ECOFF as resistant instead of pNWT. Consequently, the CCs are actually used as clinical breakpoints (CBs), as defined by EUCAST (see discussion in main paper).6 In other words, WHO uses the CC as a EUCAST CB if the concentration in question is identical to the ECOFF and, confusingly, uses ‘CB’ to refer to a breakpoint above the ECOFF where a ‘susceptible at increased exposure (I)’ range exists, although WHO does not use this EUCAST term (i.e. the CC for moxifloxacin corresponds to the ECOFF, whereas the WHO CB is two concentrations higher and defines a low-level resistance range that is deemed treatable by high-dose moxifloxacin as part of the longer individualised regimen).
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In this study, we only used ‘CC’ when referring to the provisional breakpoint that EMA set for Pa and in the context of the current breakpoint for pyrazinamide by WHO given that both organisations had employed this term (i.e. in all other instances, we will use ‘ECOFF’ and ‘CB’, as defined by EUCAST).8, 9 In accordance with EUCAST principles, we will use ‘ECOFF’ purely as a description of the upper end/99th percentile of the various MIC distributions that we observed. It is up to regulators to set a CB, as defined by EUCAST, and to consequently decide for which of these populations sufficient PK/PD and/or clinical evidence exists to deem them treatable by BPaL.
SUPPLEMENTARY FIGURE
Figure S1: Phylogenetic tree from Figure 2C with unscaled M. canettii branches.
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SUPPLEMENTARY TABLES
Table S1: Pa MICs for known Pa-R strains included in the preliminary evaluation of the MGIT protocol.
	Strain
	Pa MIC (mg/L)
	Pa-R gene polymorphism information
	Source of strains
	MTBC member
	WGS accession

	14A1
	>16, >16
	ddn; c.38delT; p.Leu13fs
	Pa-resistant strain derived from H37Rv
 ADDIN EN.CITE 

10, 11
 and provided by Katherina Kranzer, Research Center Borstel
	4.9
	ERS9927371

	BA_011A
	>16, >16
	not sequenced
	Laboratory derived Pa-resistant strains
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 provided by Eric Nuermberger, Center for Tuberculosis Research, John Hopkins School of Medicine 
	4.9
	not sequenced

	BA_011B
	>16, >16
	fbiC c.1276_1277insA; p.Arg426fs 
	
	4.9
	ERS9927373

	BA_013
	>16, >16
	fbiC c.1276_1277insA; p.Arg426fs
	
	4.9
	not sequenced

	BA_002
	16, >16
	fgd1 c.27A>C; p.Lys9Asn
	
	4.9
	ERS9927372

	BA_021
	>16, >16
	ddn c.116_117delGC; p.Gly39fs
	
	4.9
	ERS9927374

	BA_036
	>16, >16
	fbiD c.73A>G; p.Arg25Gly
	
	4.9
	ERS9927375

	KA_008
	>16, >16, >16
	fgd1 +A in aa214
	
	4.9
	not sequenced

	KA_059
	>16, >16
	fbiA -G in aa47
	
	4.9
	not sequenced

	KA_091
	>16, >16
	ddn IS6110 ins. in D108
	
	4.9
	ERS9927376

	132481; ITM 500859*
	>4, >16
	fbiC c.1607G>T; p.Arg536Leu
	BCCM/ITM collection13
	1.1.3
	ERS9927370


*Nitroimidazole resistance acquired by chance during second round of in vitro selection with clofazimine (L. Rigouts, personal communication). Corresponds to strains CRY-9 and CRY-22 in Rancoita et al. that demonstrates resistance to DLM and cross-resistance to bedaquiline/clofazimine due to a frameshift in Rv0678.
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Table S2: Pa MICs for all clinical strains included in the multicenter evaluation of the MGIT protocol. The 10 strains shown in shaded rows can be ordered in lyophilized form as control strains from BCCM/ITM with the corresponding ITM accession number (ITM 500859, an additional resistant control strain from the same collection, can be found in Table S1).13
	ID
	Test laboratory
	MTBC member
	Resistance type*
	WGS accession
	MIC (mg/L)

	1694/00
	Borstel
	M. caprae
	DS
	ERS457044
	0.03

	9550/00
	Borstel
	6
	DS
	ERS457537
	0.008

	9564/00
	Borstel
	M. bovis
	DR
	ERS458103
	0.03

	3040/99
	Borstel
	M. canettii
	DR
	ERS457159
	2

	1449/02
	Borstel
	5
	DS
	ERS457723
	0.06

	10473/01
	Borstel
	5
	DS
	ERS457864
	0.03

	3151/08
	Borstel
	M. canettii
	DR
	ERS457958
	2

	2866/13
	Borstel
	3
	DS
	ERS2012431
	0.125

	11498/18
	Borstel
	2.2.1
	MDR
	ERS3410879
	0.25

	11536/18
	Borstel
	2.2.1
	MDR
	ERS3410880
	0.5

	11994/18
	Borstel
	4.1.2.1
	MDR
	ERS3410881
	0.25

	12020/18
	Borstel
	2.2.1
	MDR
	ERS3410882
	0.25

	12195/18
	Borstel
	7
	DS
	ERS3410883
	0.25

	7011/02
	Borstel
	M. pinnipedii
	DS
	ERS458293
	0.06

	12503/18
	Borstel
	3.1.1
	DS
	ERS3410884
	0.125

	12543/18
	Borstel
	4.2.2
	MDR
	ERS3410885
	0.125

	12568/18
	Borstel
	4.1
	DS
	ERS3410886
	0.125

	10517/01
	Borstel
	6
	DS
	ERS457971
	0.004

	7540/01
	Borstel
	M. bovis
	DR
	ERS458073
	0.03

	12576/18
	Borstel
	4.2.2 
	DS
	ERS3410887
	0.25

	12610/18
	Borstel
	4.7
	DS
	ERS3410888
	0.25

	12632/18
	Borstel
	4.8
	DS
	ERS3410889
	0.03

	12858/18
	Borstel
	1.2.2
	DS
	ERS3410890
	1

	12918/18
	Borstel
	4.1.2.1
	DS
	ERS3410891
	0.25

	13029/18
	Borstel
	4.1.2.1
	DS
	ERS3410892
	0.5

	30070/18
	Borstel
	4.4.1.1
	DS
	ERS3410893
	0.125

	35/19
	Borstel
	4.4.1.1
	DS
	ERS3410894
	0.125

	72/19
	Borstel
	4.4.1.1
	DS
	ERS3410895
	0.125

	10162/04
	Borstel
	3
	DS
	ERS457567
	0.125

	1907/10
	Borstel
	3
	DS
	ERS457629
	0.125

	1479/00
	Borstel
	M. microti
	DS
	ERS3410878
	0.125

	7660/06
	Borstel
	3
	DS
	ERS457704
	0.125

	3041/99
	Borstel
	M. canettii
	DR
	ERS457067
	2

	19005423
	Borstel
	M. canettii
	DR
	ERS3887032
	2

	19005424
	Borstel
	M. canettii
	DR
	ERS3887033
	2

	19005425
	Borstel
	M. canettii
	DR
	ERS3887034
	2

	19005426
	Borstel
	M. canettii
	DR
	ERS3887035
	2

	19005427
	Borstel
	M. canettii
	DR
	ERS3887036
	2

	19005428
	Borstel
	M. canettii
	DR
	ERS3887037
	2

	19005429
	Borstel
	M. canettii
	DR
	ERS3887038
	2

	3812/16
	Borstel
	M. canettii
	DR
	ERS3887039
	2

	4613-14
	Borstel
	1.1.1
	DS
	ERS2012509
	0.125

	10486-13
	Borstel
	1.1.1
	DS
	ERS2012341
	1

	7204-12
	Borstel
	1.1.1.1
	DS
	ERS458499
	1

	10213-12
	Borstel
	1.1.1.1
	DS
	ERS458349
	8

	8844-10
	Borstel
	1.1.1.1
	DS
	ERS456983
	>32

	4628-09
	Borstel
	1.1.3
	DS
	ERS457841
	1

	629-12
	Borstel
	1.1.2
	DS
	ERS458449
	2

	3941-08
	Borstel
	1.1.2
	DS
	ERS457306
	0.5

	11359-03
	Borstel
	1.1.3
	DS
	ERS4525133
	1

	6637/04
	Borstel
	1.1.1
	DS
	ERS457810
	0.125

	3491/04
	Borstel
	1.1.1
	DS
	ERS458315
	0.25

	3691/08
	Borstel
	1.1.2
	DS
	ERS457091
	1

	12778/03
	Borstel
	1.1.1.1
	DS
	ERS4525134
	1

	2298-09
	Borstel
	1.2.2
	DS
	ERS457342
	1

	6792-11
	Borstel
	1.1.2
	DS
	ERS457800
	2

	13858-14
	Borstel
	1.2.2
	DS
	ERS3643174
	2

	6356/05
	Borstel
	1.1.3
	DS
	ERS457088
	1

	9790/02
	Borstel
	1.2.1
	DS
	ERS4525137
	0.5

	5325/09
	Borstel
	1.2.1
	DS
	ERS457906
	1

	3523/11
	Borstel
	1.2.1
	DS
	ERS458359
	1

	5396/06
	Borstel
	1.1.2
	DS
	ERS457467
	1

	7282/01
	Borstel
	1.1.2
	DS
	ERS4525136
	1

	9171/08
	Borstel
	1.1.1.1
	DS
	ERS458665
	1

	3043/04
	Borstel
	1.2.2
	DS
	ERS4525135
	1

	4859/08
	Borstel
	1.2.1
	DS
	ERS458530
	0.5

	1798/09
	Borstel
	1.2.2
	DS
	ERS458574
	1

	947/01
	Borstel
	1.1.3
	DS
	ERS457652
	1

	4997/12
	Borstel
	1.2.1
	DS
	ERS458628
	1

	1186/09
	Borstel
	1.2.2
	DR
	ERS458392
	1

	82/09
	Lisbon
	4.3.4.2
	MDR
	ERR275220
	0.06

	361/08
	Lisbon
	4.3.4.2
	MDR
	ERR275229
	0.06

	295/08
	Lisbon
	2.2.1
	MDR
	ERR275226
	64

	145/12
	Lisbon
	4.1.2.1
	MDR
	ERS8656358

	0.25

	42/13
	Lisbon
	4.2.1
	MDR
	ERR1664643
	0.25

	355/08
	Lisbon
	4.3.2
	DR
	ERS8656365
	0.125

	401/06
	Lisbon
	4.3.2
	DR
	ERS8656366
	0.125

	26/10
	Lisbon
	4.8
	DS
	ERS8656363
	0.25

	34/12
	Lisbon
	4.1.1.1
	DS
	ERS8656364
	0.125

	148/11
	Lisbon
	4.1.2.1
	DS
	ERS8656359
	0.06

	149/11
	Lisbon
	4.3.2
	DR
	ERS8656360
	0.125

	118/11
	Lisbon
	4.1.2
	DS
	ERS8656352
	0.06

	114/11
	Lisbon
	1.2.2
	DS
	ERS8656351
	1

	127/11
	Lisbon
	4.3.4.2
	DR
	ERS8656353
	0.25

	128/11
	Lisbon
	4.7
	DS
	ERS8656354
	0.06

	129/11
	Lisbon
	4.1.1.1
	DS
	ERS8656355
	0.125

	130/11
	Lisbon
	4.9
	DS
	ERS8656356
	0.25

	140/11
	Lisbon
	4.3.4.2
	DS
	ERS8656357
	0.125

	178/11
	Lisbon
	4.1.2.1
	DS
	ERS8656361
	0.25

	193/11
	Lisbon
	4.4.1.1
	DS
	ERS8656362
	0.125

	IT682
	Milan
	4.3.3
	MDR
	SRR8649112
	0.125

	OncoTICE
	Milan
	M. bovis BCG
	DR
	SRR8668953
	0.03

	IT690
	Milan
	4.6.2.2
	DS
	SRR8649113
	0.03

	IT697
	Milan
	2.2.1
	XDR
	SRR8649110
	0.125

	IT659
	Milan
	4.8
	MDR
	SRR8649108
	0.25

	IT681
	Milan
	4.7
	DS
	SRR8649122
	0.125

	IT147
	Milan
	2.2.1
	DS
	SRR8649121
	0.125

	IT452
	Milan
	2.2.1
	DR
	SRR8649116
	0.125

	IT250
	Milan
	4.1.2.1
	MDR
	SRR8649111
	0.06

	IT289
	Milan
	4.6
	DS
	SRR8649119
	0.06

	ED29587
	Milan
	4.4.1.1
	DS
	SRR8649126
	0.06

	IT368
	Milan
	1.1.3
	DS
	SRR8649123
	0.5

	IT451
	Milan
	2.2.1
	DS
	SRR8649117
	0.125

	IT434
	Milan
	2.2.1
	DS
	SRR8649118
	0.06

	IT442
	Milan
	1.2.1
	DS
	SRR8649114
	0.5

	IT611 (CCM230)
	Milan
	1.1.2
	DS
	SRR8649124
	0.5

	IT556
	Milan
	4.2.1
	MDR
	SRR8649109
	0.06

	IT479
	Milan
	4.2.1
	DS
	SRR8649125
	0.06

	IT614
	Milan
	2.2.1
	DS
	SRR8649115
	0.125

	IT457
	Milan
	6
	DS
	SRR8649120
	0.016

	IT598
	Milan
	1.1.2
	DS
	SRR9217356
	0.5

	IT599
	Milan
	1.2.1
	DS
	SRR9217361
	1

	IT602
	Milan
	1.1.3
	DS
	SRR9217365
	0.5

	IT730
	Milan
	1.2.2
	MDR
	SRR9217357
	1

	IT953
	Milan
	1.1.2
	DS
	SRR9217358
	0.5

	Djb 83/16
	Milan
	M. canettii
	DR
	SRR5818676
	2

	Djb 84/16
	Milan
	M. canettii
	DR
	SRR5818567
	4

	Djb 430/16
	Milan
	M. canettii
	DR
	SRR5818652
	2

	Djb 401/16
	Milan
	M. canettii
	DR
	SRR5818653
	2

	Djb 255/179
	Milan
	M. canettii
	DR
	SRR10177260
	4

	Djb 3183/1082
	Milan
	M. canettii
	DR
	SRR10177259
	4

	Djb 3034/965
	Milan
	M. canettii
	DR
	SRR10177258
	2

	can1549_R
	Milan
	M. canettii
	DR
	SRR10177263
	2

	can17727
	Milan
	M. canettii
	DR
	SRR10177262
	2

	can17728
	Milan
	M. canettii
	DR
	SRR10177261
	2

	201-18
	Milan
	1.2.2
	MDR
	SRR10500317
	0.5

	34-18
	Milan
	1.1.2
	XDR
	SRR10500312
	1

	43-18
	Milan
	1.1.2
	MDR
	SRR10500311
	1

	719-17
	Milan
	1.2.2
	MDR
	SRR10500310
	0.5

	737-17
	Milan
	1.1.2
	DR
	SRR10500308
	0.5

	750-17
	Milan
	1.1.2
	MDR
	SRR10500306
	0.5

	777-17
	Milan
	1.1.2
	MDR
	SRR10500315
	0.5

	778-17
	Milan
	1.1.2
	XDR
	SRR10500314
	0.5

	133-18
	Milan
	1.1.2
	DR
	SRR10500313
	1

	IT1327
	Milan
	1.1.2
	MDR
	SRR11342379
	2

	IT1259
	Milan
	1.1.1
	DS
	SRR11342380
	1

	IT1409
	Milan
	1.1.2
	DR
	SRR11342378
	1

	IT1496
	Milan
	1.2.1
	DS
	SRR11342377
	0.5

	SEA201700149
	Stockholm
	3
	MDR
	SAMEA5232700
	0.06

	SEA201700256
	Stockholm
	2.2.1
	MDR
	SAMEA5232701
	0.125

	SEA201700291
	Stockholm
	2.2.1
	MDR
	SAMEA5232702
	0.125

	SEA201700328
	Stockholm
	2.2.1
	MDR
	SAMEA5232703
	0.125

	SEA201800052
	Stockholm
	3.1.1
	DS
	SAMEA5232704
	0.06

	SEA201800067
	Stockholm
	4.8
	DS
	SAMEA5232705
	0.125

	SEA201800070
	Stockholm
	4.6.1.1
	DS
	SAMEA5232706
	0.06

	SEA201800071
	Stockholm
	2.2.1
	DS
	SAMEA5232707
	0.125

	SEA201800074
	Stockholm
	4.2.2
	DS
	SAMEA5232708
	0.125

	SEA201800075
	Stockholm
	3
	DS
	SAMEA5232709
	0.06

	SEA201800076
	Stockholm
	4.1.2.1
	DS
	SAMEA5232710
	0.125

	SEA201800077
	Stockholm
	4.5
	DS
	SAMEA5232711
	0.125

	SEA201800079
	Stockholm
	4.1
	DS
	SAMEA5232712
	0.125

	SEA201800080
	Stockholm
	4.2.2
	MDR
	SAMEA5232713
	0.125

	SEA201800090
	Stockholm
	4.3.3
	DS
	SAMEA5232714
	0.06

	SEA201800103
	Stockholm
	4.3.4.1
	DS
	SAMEA5232715
	0.125

	SEA201800139
	Stockholm
	4.3.4.2
	DS
	SAMEA5232716
	0.06

	SEA201800150
	Stockholm
	4.2.2.1
	DS
	SAMEA5232717
	0.06

	SEA201800176
	Stockholm
	2.2.1
	DS
	SAMEA5232718
	0.125

	SEA201800185
	Stockholm
	1.1.2
	DS
	SAMEA5232719
	1

	SEA201200082
	Stockholm
	1.1.2
	DS
	ERS4601138 (SAMEA6873575) 
	1

	SEA201500123
	Stockholm
	1.1.3
	DS
	ERS4601139 (SAMEA6873576) 
	1

	SEA201500227
	Stockholm
	1.1.1
	DS
	ERS4601140 (SAMEA6873577) 
	1

	SEA201500246
	Stockholm
	1.1.2
	DS
	ERS4601141 (SAMEA6873578) 
	1

	SEA201600005
	Stockholm
	1.2.2
	DS
	ERS4601142 (SAMEA6873579) 
	1

	SEA201600037
	Stockholm
	1.1.3
	DS
	ERS4601143 (SAMEA6873580) 
	0.5

	SEA201600051
	Stockholm
	1.1.1
	DS
	ERS4601144 (SAMEA6873581) 
	1

	SEA201600054
	Stockholm
	7
	DS
	ERS4601145 (SAMEA6873582) 
	0.25

	SEA201600110
	Stockholm
	1.2.2
	DS
	ERS4601146 (SAMEA6873583) 
	1

	SEA201600151
	Stockholm
	1.2.1
	DS
	ERS4601147 (SAMEA6873584) 
	1

	SEA201600296
	Stockholm
	1.1
	DS
	ERS4601148 (SAMEA6873585) 
	1

	SEA201600335
	Stockholm
	1.1.3
	DS
	ERS4601149 (SAMEA6873586) 
	1

	SEA201600491
	Stockholm
	1.1.2
	DS
	ERS4601150 (SAMEA6873587) 
	1

	SEA201700013
	Stockholm
	1.2.1
	DS
	ERS4601151 (SAMEA6873588) 
	1

	SEA201700099
	Stockholm
	1.1.3
	DS
	ERS4601152 (SAMEA6873589) 
	1

	SEA201700152
	Stockholm
	1.1.2
	DS
	ERS4601153 (SAMEA6873590) 
	0.5

	SEA201700280
	Stockholm
	1.2.2
	DS
	ERS4601154 (SAMEA6873591) 
	1

	SEA201700302
	Stockholm
	1.2.1
	DS
	ERS4601155 (SAMEA6873592) 
	0.5

	SEA201700316
	Stockholm
	1.1.3
	DS
	ERS4601157 (SAMEA6873594) 
	1

	SEA201700336
	Stockholm
	1.2.2
	DS
	ERS4601158 (SAMEA6873595) 
	1

	SEA201800019
	Stockholm
	1.1.1
	DS
	ERS4601159 (SAMEA6873596) 
	1

	SEA201800082
	Stockholm
	1.1.1
	DS
	ERS4601160 (SAMEA6873597) 
	0.5

	SEA201800088
	Stockholm
	1.1.2
	DS
	ERS4601161 (SAMEA6873598) 
	0.5

	SEA201900094
	Stockholm
	1.2.1
	DS
	ERS4601162 (SAMEA6873599) 
	0.5

	SEA201900161
	Stockholm
	7
	DS
	ERS4601163 (SAMEA6873600) 
	0.25

	SEA201900244
	Stockholm
	1.2.1
	DS
	ERS4601164 (SAMEA6873601) 
	1

	SEA201900258
	Stockholm
	1.1.1
	DS
	ERS4601165 (SAMEA6873602) 
	0.25

	SEA201700307
	Stockholm
	1.2.2
	DS
	ERS4601156 (SAMEA6873593) 
	1

	PE69
	Cape Town
	1.2.2
	MDR
	ERS7671005
	0.5

	PE85
	Cape Town
	1.2.2
	MDR
	ERS7671006
	1

	PE157
	Cape Town
	1.2.2
	MDR
	ERS7671007
	1

	PE173
	Cape Town
	1.2.2
	MDR
	ERS7671008
	1

	PE176
	Cape Town
	1.2.2
	MDR
	ERS7671009
	1

	PE186
	Cape Town
	1.2.2
	MDR
	ERS7671010
	0.5

	PE197
	Cape Town
	1.2.2
	MDR
	ERS7671011
	0.5

	PE215
	Cape Town
	1.2.2
	MDR
	ERS7671012
	1

	SAWC1659
	Cape Town
	1.2.2
	DS
	ERS7671013
	2

	TT922-COW5570A64
	Cape Town
	1.2.2
	MDR
	ERS7671014
	1

	GA036-64
	Cape Town
	1.1.3
	DR
	ERS7671015
	1

	GA041-123
	Cape Town
	1.2.2
	MDR
	ERS7671016
	1

	FS338-469
	Cape Town
	1.2.2
	MDR
	ERS7671017
	1

	FS519-287
	Cape Town
	1.2.2
	MDR
	ERS7671018
	0.5

	PE178
	Cape Town
	1.2.2
	MDR
	ERS7671019
	1

	PE205
	Cape Town
	1.2.2
	MDR
	ERS7671020
	1

	PE212
	Cape Town
	1.2.2
	MDR
	ERS7671021
	0.5

	PE233
	Cape Town
	1.2.2
	MDR
	ERS7671022
	1

	GA061-194
	Cape Town
	1.2.2
	MDR
	ERS7671023
	1

	GA329-414
	Cape Town
	1.2.2
	DR
	ERS7671024
	0.25

	FS351-471
	Cape Town
	1.2.2
	MDR
	ERS7671025
	1

	FS585-376
	Cape Town
	1.2.2
	MDR
	ERS7671026
	1

	TB-TDR-0014
	London
	1.2.2
	MDR
	ERS8656484
	2

	TB-TDR-0019
	London
	2.2.1
	MDR
	ERS8656485
	0.25

	TB-TDR-0032
	London
	2.2.1
	MDR
	ERS8656486
	0.25

	TB-TDR-0051
	London
	4.6.1.2
	MDR
	ERS8656487
	0.25

	TB-TDR-0056
	London
	4.6.1.2
	MDR
	ERS8656488
	0.25

	TB-TDR-0189
	London
	1.1.2
	MDR
	ERS8656489
	1

	TB-TDR-0198
	London
	4.3.3
	MDR
	ERS8656490
	0.25

	TBA_001
	London
	1.1.1
	DR
	ERS8656373
	1

	TBA_002
	London
	2.2.1
	DS
	ERS8656374
	0.25

	TBA_003
	London
	4.3.2.1
	DR
	ERS8656375
	0.25

	TBA_004
	London
	4.1.2.1
	DS
	ERS8656376
	0.125

	TBA_005
	London
	2.2.1
	DS
	ERS8656377
	0.125

	PRE_005; ITM 501093
	London
	1.2.1
	DS
	ERS8656369
	1

	TBA_006
	London
	1.2.1
	DR
	ERS8656378
	1

	TBA_007
	London
	4.6.1
	DS
	ERS8656379
	0.125

	TBA_008
	London
	4.3.2.1
	DR
	ERS8656380
	0.125

	TBA_009
	London
	4.3.4.2.1
	DS
	ERS8656381
	0.125

	TBA_010
	London
	3
	DS
	ERS8656382
	0.125

	TBA_011
	London
	4.3.2.1
	DR
	ERS8656383
	0.125

	TBA_012
	London
	4.3.4.2.1
	DS
	ERS8656384
	0.125

	TBA_013
	London
	3
	DS
	ERS8656385
	0.125

	TBA_014
	London
	2.1
	DS
	ERS8656386
	0.25

	TBA_015
	London
	4.2.2
	DS
	ERS8656387
	0.25

	TBA_016
	London
	2.2.1.1
	DS
	ERS8656388
	0.25

	TBA_017
	London
	2.2.1
	MDR
	ERS8656389
	0.25

	PRE_010; ITM 501097
	London
	4.3.3
	DS
	ERS8656372
	0.06

	PRE_012 (TN33547); ITM 501099
	London
	4.8
	DS
	SAMN11179714
	0.5

	TBA_018
	London
	4.2.1
	MDR
	ERS8656390
	0.125

	PRE_002; ITM 501091
	London
	3.1.2.1
	DS
	ERS8656368
	0.06

	PRE_006; ITM 501094
	London
	4.3.4.2
	DS
	ERS8656370
	0.125

	TBA_019
	London
	1.2.1
	DR
	ERS8656391
	1

	TBA_020
	London
	1.2.1
	DS
	ERS8656392
	0.5

	TBA_021
	London
	1.2.1
	DS
	ERS8656393
	1

	TN34666
	London
	1.1.2
	DS
	SAMN11179708
	1

	TBA_022
	London
	1.2.1
	DR
	ERS8656394
	1

	PRE_007; ITM 501095
	London
	2.2.1
	DS
	ERS8656371
	>16

	TBA_023
	London
	1.2.1
	DR
	ERS8656395
	1

	TN10525
	London
	4.2.1
	MDR
	SAMN11179697
	0.125

	TBA_024
	London
	4.3.3
	DS
	ERS8656396
	0.125

	TBA_025
	London
	4.3.3
	DS
	ERS8656397
	0.125

	TBA_026
	London
	3
	DS
	ERS8656398
	0.125

	TBA_027
	London
	4.3.4.2.1
	DS
	ERS8656399
	0.06

	TBA_028
	London
	4.3.3
	MDR
	ERS8656400
	0.06

	TBA_029
	London
	4.1.1.3
	XDR
	ERS8656401
	0.03

	TBA_030
	London
	4.1.1.3
	XDR
	ERS8656402
	0.25

	TBA_031
	London
	2.2.2
	MDR
	ERS8656403
	0.125

	TBA_032
	London
	4.3.3
	MDR
	ERS8656404
	0.06

	TBA_033
	London
	4.3.3
	XDR
	ERS8656405
	0.25

	TBA_034
	London
	4.3.4.2.1
	DS
	ERS8656406
	0.06

	TBA_035
	London
	4.3.3
	XDR
	ERS8656407
	0.25

	TBA_036
	London
	4.3.4.2.1
	MDR
	ERS8656408
	0.125

	TBA_037
	London
	2.2.2
	MDR
	ERS8656409
	0.25

	TBA_038
	London
	2.2.2
	MDR
	ERS8656410
	0.5

	TBA_039
	London
	4.3.4.2.1
	DS
	ERS8656411
	0.125

	TBA_040
	London
	4.8
	MDR
	ERS8656412
	0.125

	TBA_041
	London
	2.2.2
	XDR
	ERS8656413
	0.125

	TBA_042
	London
	2.2.2
	XDR
	ERS8656414
	0.125

	TN13151
	London
	4.3.3
	MDR
	SAMN11179700
	0.125

	TN15536
	London
	2.2.1
	MDR
	SAMN11179710
	0.25

	TBA_043
	London
	2.2.2
	XDR
	ERS8656415
	0.125

	TBA_044
	London
	2.2.2
	XDR
	ERS8656416
	0.25

	TBA_045
	London
	2.2.2
	MDR
	ERS8656417
	0.125

	TBA_046
	London
	4.3.3
	XDR
	ERS8656418
	0.25

	TBA_047
	London
	4.3.3
	MDR
	ERS8656419
	0.125

	TBA_048
	London
	4.3.3
	XDR
	ERS8656420
	0.25

	TBA_049
	London
	4.3.3
	XDR
	ERS8656421
	0.25

	TBA_050
	London
	2.2.2
	XDR
	ERS8656422
	0.25

	TBA_051
	London
	2.2.2
	XDR
	ERS8656423
	0.25

	TBA_052
	London
	2.2.2
	XDR
	ERS8656424
	0.25

	TBA_053
	London
	2.2.1
	XDR
	ERS8656425
	0.5

	TBA_054
	London
	4.1.1.3
	XDR
	ERS8656426
	0.06

	TBA_055
	London
	4.3.3
	XDR
	ERS8656427
	0.25

	TBA_056
	London
	2.2.2
	XDR
	ERS8656428
	0.5

	TBA_057
	London
	4.1.1.3
	MDR
	ERS8656429
	0.125

	TBA_058
	London
	4.1.1.3
	MDR
	ERS8656430
	0.125

	TBA_059
	London
	4.3.3
	XDR
	ERS8656431
	0.25

	TBA_060
	London
	4.3.3
	MDR
	ERS8656432
	0.25

	TBA_061
	London
	4.1.1.3
	MDR
	ERS8656433
	0.125

	TBA_062
	London
	4.8
	MDR
	ERS8656434
	0.125

	TBA_063
	London
	4.1.1.3
	XDR
	ERS8656435
	0.06

	TBA_064
	London
	4.3.3
	MDR
	ERS8656436
	0.25

	TBA_065
	London
	2.2.1
	MDR
	ERS8656437
	0.25

	TBA_066
	London
	4.3.3
	XDR
	ERS8656438
	0.25

	TN8600
	London
	2.2.2
	MDR
	SAMN11179695
	0.25

	TN7791
	London
	4.2.1
	MDR
	SAMN11179709
	0.06

	TN7506
	London
	2.2.1
	XDR
	SAMN11179694
	0.125

	TN565
	London
	2.2.1
	XDR
	SAMN11179693
	0.125

	TBA_067
	London
	1.1.2
	DS
	ERS8656439
	16

	TBA_068
	London
	4.1.2.1
	XDR
	ERS8656440
	0.125

	TBA_069
	London
	4.1.2.1
	MDR
	ERS8656441
	0.125

	TN30580
	London
	4.3.3
	XDR
	SAMN11179706
	0.25

	TN30569
	London
	4.1.2.1
	MDR
	ERS9927380
	0.25

	TN2450
	London
	4.1.2.1
	DR
	ERS9927379
	0.06

	TN19967
	London
	4.1.2.1
	MDR
	SAMN11179704
	0.125

	TN20577
	London
	4.5
	MDR
	SAMN11179705
	0.125

	PRE_008 (TN18460); ITM 501096
	London
	1.2.2
	MDR
	SAMN11179712
	2

	TN19764
	London
	4.9
	MDR
	SAMN11179703
	0.125

	TBA_070
	London
	1.2.1
	DS
	ERS8656442
	0.5

	TN15601
	London
	4.7
	MDR
	SAMN11179702
	0.125

	TN15552
	London
	4.1.1.3
	MDR
	SAMN11179701
	0.125

	TBA_071
	London
	4.1.1.1
	MDR
	ERS8656443
	0.125

	TN21479
	London
	4.1.1.1
	MDR
	SAMN11179713
	0.06

	TN12657
	London
	4.2.1
	DR
	SAMN11179711
	0.125

	TN11864
	London
	2.2.1
	MDR
	SAMN11179699
	0.125

	PRE_011 (TN11265); ITM 501098
	London
	2.2.1
	MDR
	SAMN11179698
	0.25

	TN10460
	London
	4.1.1.1
	MDR
	SAMN11179696
	0.06

	TBA_072
	London
	4.1.1.1
	MDR
	ERS8656444
	0.125

	PRE_004 (TN34503); ITM 501092
	London
	1.1.3
	DS
	SAMN11179707
	>8

	TBA_073
	London
	2.2.2
	XDR
	ERS8656445
	0.25

	TBA_074
	London
	2.2.2
	MDR
	ERS8656446
	0.125

	TBA_075
	London
	2.2.1
	MDR
	ERS8656447
	0.5

	TBA_076
	London
	2.2.1
	MDR
	ERS8656448
	0.25

	TBA_077
	London
	2.2.1
	MDR
	ERS8656449
	0.25

	TBA_078
	London
	2.2.2
	XDR
	ERS8656450
	0.125

	TBA_079
	London
	2.2.1
	MDR
	ERS8656451
	0.25

	TBA_080
	London
	2.2.1
	MDR
	ERS8656452
	0.25

	TBA_081
	London
	2.2.1
	XDR
	ERS8656453
	0.5

	TBA_082
	London
	4.1.1.3
	MDR
	ERS8656454
	0.125

	TBA_083
	London
	2.2.1
	MDR
	ERS8656455
	0.25

	TBA_084
	London
	2.2.2
	XDR
	ERS8656456
	0.125

	TBA_085
	London
	4.3.3
	XDR
	ERS8656457
	0.25

	TBA_086
	London
	1.2.2
	MDR
	ERS8656458
	1

	TBA_087
	London
	2.2.1 
	MDR
	ERS8656459
	0.25

	TBA_088
	London
	2.2.1
	XDR
	ERS8656460
	1

	TBA_089
	London
	2.2.1
	XDR
	ERS8656461
	0.5

	TBA_090
	London
	2.2.1
	MDR
	ERS8656462
	0.5

	TBA_091
	London
	2.2.1
	MDR
	ERS8656463
	0.5

	TBA_092
	London
	2.2.1
	XDR
	ERS8656464
	0.5

	TBA_093
	London
	2.2.1
	MDR
	ERS8656465
	0.5

	TBA_094
	London
	2.2.1
	MDR
	ERS8656466
	0.5

	TBA_095
	London
	2.2.1
	MDR
	ERS8656467
	0.5

	TBA_096
	London
	2.2.1
	XDR
	ERS8656468
	0.5

	TBA_097
	London
	2.2.1
	MDR
	ERS8656469
	0.5

	TBA_098
	London
	4.3.3
	DR
	ERS8656470
	0.25

	TBA_099
	London
	1.1.2
	DS
	ERS8656471
	1

	TBA_100
	London
	1.1.2
	DS
	ERS8656472
	1

	TBA_101
	London
	1.2.2
	DR
	ERS8656473
	1

	TBA_102
	London
	1.1.2
	DS
	ERS8656474
	1

	TBA_103
	London
	1.1.2
	DS
	ERS8656475
	0.5

	TBA_104
	London
	1.1.2
	DS
	ERS8656476
	0.5

	TBA_105
	London
	1.2.1
	MDR
	ERS8656477
	0.5

	PRE_001; ITM 501090
	London
	1.2.1
	DS
	ERS8656367
	0.5

	TBA_106
	London
	1.2.1
	DS
	ERS8656478
	0.5

	TBA_107
	London
	1.2.1
	DR
	ERS8656479
	0.5

	TBA_108
	London
	1.1.2
	DS
	ERS8656480
	0.5

	TBA_109
	London
	1.1.2
	DS
	ERS8656481
	0.5

	TBA_110
	London
	1.1.2
	DS
	ERS8656482
	0.5

	TBA_111
	London
	1.1.2
	DS
	ERS8656483
	0.5


*Drug susceptibility determined from WGS data using MTBSeq (v1.0.3): DS=drug susceptible, DR=drug resistant (resistant to at least one agent without meeting the definition for MDR or XDR, based on the pre-2021 WHO definition).
 ADDIN EN.CITE 
15, 16
 The DS result provided by MTBSeq for M. canettii was corrected to DR given its intrinsic resistance to pyrazinamide, for which the genetic basis is not known.
 ADDIN EN.CITE 
17

Table S3: List of SNPs and indels in Pa resistance genes identified in Groups A-C strains.

	Gene
	Genome position
	Nucleotide change
	Amino acid change (bold = non-synonymous)
	No. of strains with variant
	Comments and references

	ddn
	3986861
	18G>A
	Pro6Pro
	1
	

	
	3986910
	67C>T
	Arg23Trp
	1
	11

	
	3986987
	144G>T
	Leu48Leu
	2
	Seen here in L5 only; reported in WA1a/b M. africanum strains11

	
	3987057
	214C>T
	Arg72Trp
	2
	
 ADDIN EN.CITE 
18


	
	3987092
	249G>C
	Glu83Arp
	1
	
 ADDIN EN.CITE 
18


	
	3987111
	268C>G
	Leu90Val
	2
	Seen here in M. pinnipedi and M. microti. Reported in animal-adapted MTBC11

	
	3987180
	337G>A
	Asp113Asn
	2
	Seen here in L5 only. Reported in WA1a/b M. africanum strains11

	fbiA
	3641020
	n.3641020G>C
	Intergenic Rv3226c-Rv3271c: 3641020G>C
	1
	Upstream of fbiA 

	
	3640557
	15T>C
	Val5Val
	25
	Seen here in 25/25 L1.2.1 strains

	
	3640765
	223C>A
	Pro75Thr
	1
	

	
	3640852
	310C>T
	Leu104Phe
	1
	

	
	3640879
	337C>T
	Leu113Leu
	1
	
 ADDIN EN.CITE 
18


	
	3641074
	532G>A
	Ala178Thr
	1
	

	
	3641104
	562G>T
	Val188Phe
	2
	

	
	3641164
	622A>G
	Ile208Val
	1
	

	
	3641207
	665C>T
	Ala222Val
	1
	

	
	3641447
	905C>T
	Thr302Met
	6
	Seen here in 6/6 L4.1.1.1 strains. Reported in 
 ADDIN EN.CITE 
18


	fbiB
	3641810
	276G>C
	Thr92Thr
	1
	

	
	3641882
	348C>A
	Ser116Ser
	1
	

	
	3642098
	564G>A
	Val188Val
	1
	

	
	3642173
	639G>A
	Pro213Pro
	4
	

	
	3642205
	671A>G
	Asp224Gly
	1
	

	
	3642411
	877C>G
	Arg293Gly
	1
	

	
	3642780
	1246G>A
	Val416Ile
	1
	

	
	3642874
	1340T>G
	Leu447Arg
	1
	

	
	3642877
	1343A>G
	Lys448Arg
	1
	
 ADDIN EN.CITE 
18


	fbiC
	1303051
	121G>A
	Val41Met
	2
	

	
	1303095
	165G>A
	Leu55Leu
	2
	
 ADDIN EN.CITE 
18


	
	1303442
	512T>G
	Leu171Trp
	1
	

	
	1303747
	817A>G
	Thr273Ala
	1
	
 ADDIN EN.CITE 
18


	
	1304443
	1513G>A
	Ala505Thr
	1
	

	
	1304962
	2032T>G
	Trp678Gly
	2
	

	
	1305129
	2199C>T
	Thr733Thr
	3
	Seen here in 3/3 L7 strains

	
	1305264
	2334C>T
	His778His
	1
	

	
	1305399
	2469A>C
	Glu823Asp
	1
	

	fgd1
	490848
	66A>G
	Glu22Glu
	1
	

	
	490886
	104C>T
	Ala35Val
	1
	

	
	490972
	190C>A
	Arg64Ser
	3
	

	
	490992
	210G>A
	Leu70Leu
	1
	

	
	491060
	278T>C
	Met93Thr
	4
	

	
	491142
	360C>T
	Gly120Gly
	1
	

	
	491247
	465C>T
	Tyr155Tyr
	3
	
 ADDIN EN.CITE 
18


	
	491328
	546C>G
	Ala182Ala
	1
	

	
	491330
	548A>T
	Lys183Met
	1
	

	
	491494
	712G>A
	Asp238Asn
	1
	

	
	491591
	809A>T
	Lys270Met
	14
	Seen here in 14/14 L4.1.2.1 strains; Reported previously with lineage specific mutation noted for Haarlem strains 
 ADDIN EN.CITE 
18
,11

	
	491668
	886A>G
	Lys296Glu
	3
	Seen here in 3/3 L6 strains. Reported in Schena at al., with lineage specific mutation for M. africanum noted
 ADDIN EN.CITE 
18
; and in WA2 M. africanum strains11

	
	491742
	960T>C
	Phe320Phe
	216
	
 ADDIN EN.CITE 
11, 18-20


	fbiD
	3339154
	37A>C
	Ile13Leu
	1
	

	
	3339168
	51G>A
	Lys17Lys
	1
	

	
	3339348
	231C>A
	Ala77Ala
	1
	

	
	3339417
	300A>G
	Glu100Glu 
	25
	Seen here in 25/25 L1.2.1 strains

	
	3339490
	373C>A
	Leu125Ile
	1
	

	
	3339658
	541G>T
	Ala181Ser
	1
	

	
	3339741
	624G>A
	Ala208Ala
	2
	

	
	
	
	Total
	358
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