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1. Supplementary results

Whole genome sequencing summary statistics

The final dataset included 1,613 strains with a median coverage of 104 X (25" percentile =
80, 75" percentile = 126, interquartile range (IQR) = 46). We observed a high percentage of reads that
mapped to the reference genome (median = 99.00 %, 25™ percentile = 98.73, 75" percentile = 99.09,
IQR = 0.36), indicating the absence of major contaminants. The median percentage of the genome
with less than 7 X coverage was 0.89 % (25™ percentile = 0.82, 75" percentile = 0.98, IQR = 0.16).
The median number of fixed mutations per genome was 898 (25" percentile = 891, 75th percentile =
903, IQR = 13) and the median number of unfixed mutations was 31 (25" percentile = 27, 75%

percentile = 36, IQR = 9).
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2. Supplementary tables

Supplementary Table S1 Sampling coverages per year

Sampling year

WHO culture-confirmed

Included in study Proportion (%)

MDR cases
2011 475 166 34.9
2012 346 287 82.9
2013 400 211 52.8
2014 384 397 103.4
2015 368 324 88.0
2016 319 228 71.5
Total 2292 1613 70.4



22 Supplementary Table S3 List of drug resistance mutations compiled from various studies.

Gen.()fnic Ref. Alt. Locus Substitutio Drug: Ref.
position base base n
1472358 C T 11s C513T SM !
1472359 A C 1Ts A514C SM !
1472361 C T 1rs C516T SM 2
1472362 C T ITs C517T SM !
1472749 T G ITs C904G SM 3
1472749 T A 1rs C904A SM 3
1472751 A G 11s A906G SM 4
1472752 A T ITs A907T SM 4
1473246 A G 1Ts A1401G éﬁi\?AP; !
1473247 C T 1Ts C1402T CAP >
1473329 G T 1rs G1484T AK;CAP |!
1472359 A T 1rs AS514T SM !
1472750 C G 1Ts C905G SM 6
6620 G A Rv0005 D461N FQ 7
6734 A G Rv0005 N499D FQ 7
7563 G T Rv0006 G88C FQ S*
7564 G C Rv0006 G88A FQ 8
7570 C T Rv0006 A90V FQ !
7572 T C Rv0006 S91P FQ !
7581 G A Rv0006 D94N FQ !
7581 G C Rv0006 D94H FQ S*
7581 G T Rv0006 D94Y FQ o
7582 A G Rv0006 D94G FQ !
7582 A C Rv0006 D94A FQ !




760314 G T Rv0667 V170F RIF !
760882 T C Rv0667 V359A RIF !
761100 C G Rv0667 Q432E RIF S*
761100 C A Rv0667 Q432K RIF !
761101 A C Rv0667 Q432P RIF 10
761101 A T Rv0667 Q432L RIF S*
761109 G T Rv0667 D435Y RIF S
761110 A G Rv0667 D435G RIF 10
761110 A T Rv0667 D435V RIF !
761128 C T Rv0667 S441L RIF S*
761139 C G Rv0667 H445D RIF !
761139 C T Rv0667 H445Y RIF !
761139 C A Rv0667 H445N RIF !
761140 A T Rv0667 H445L RIF 10
761140 A C Rv0667 H445P RIF i
761140 A G Rv0667 H445R RIF !
761149 G A Rv0667 R448Q RIF S*
761155 C T Rv0667 S450L RIF !
761155 C G Rv0667 S450W RIF !
761161 T C Rv0667 L452P RIF !
761277 A T Rv0667 [491F RIF !
761155/761156 | C/G | T/C Rv0667 S450F RIF !
761139/761140 | C/A | T/T Rv0667 H445S RIF 10
761139/761140 | C/A | T/G Rv0667 H445C RIF 10
761109/761110 | G/A | T/T Rv0667 D435F RIF !
761095 T Rv0667 L430P RIF 10
761095 T G Rv0667 L430R RIF 10
761277 A Rv0667 1491V RIF !




781687 A G Rv0682 K43R SM !
781822 A G Rv0682 K88R SM !
1673423 G T Rv1483 G-17T INH;ETH |'
1673425 C T Rv1483 C-15T INH;ETH | !
1673432 T C Rv1483 T-8C INH;ETH | !
1674263 T C Rv1484 21T INH;ETH | !
1674481 T G Rv1484 S94A INH;ETH | !
1674782 T C Rv1484 1194T INH !
1917857 C T Rv1694 C-83T CAP !
1918647 T A Rv1694 N236K CAP 10
1918647 T G Rv1694 N236K CAP 10
2154214 A G Rv1908c V633A INH !
2154218 G A Rv1908c R632C INH 12
2154488 C G Rv1908¢c D542H INH 12
2154853 A G Rv1908¢ M420T INH 12
2154857 C G Rv1908c D419H INH 12
2155059 C T Rv1908c W351STOP | INH S
2155060 C T Rv1908c W351STOP | INH S*
2155126 T G Rv1908¢ D329A INH 6
2155129 C A Rv1908c W328L INH !
2155167 G T Rv1908¢ S315R INH 12
2155167 G C Rv1908c S315R INH 12
2155168 C A Rv1908c S3151 INH S*
2155168 C G Rv1908c S315T INH !
2155168 C T Rv1908c S315N INH !
2155169 T G Rv1908c S315R INH 12
2155212 C A Rv1908c W300C INH !
2155212 C G Rv1908c W300C INH !




2155289 T G Rv1908c T275P INH 0
2155417 G C Rv1908¢c P232R INH 6
2155541 A T Rv1908c WI91R INH !
2155541 A G Rv1908¢c WI191R INH !
2155573 G T Rv1908c T180K INH !
2155636 A G Rv1908c L159P INH !
2155648 T G Rv1908c Y1558 INH 0
2155814 G T Rv1908¢ P100T INH 6
2155844 A T Rv1908c W90R INH !
2155844 A G Rv1908c W90R INH !
2155169 T C Rv1908¢c S315G INH 13
2289252 T C Rv2043c A-11G PZA !
2289253 A G Rv2043c T-12C PZA !
2289252 T G Rv2043c A-11C PZA 14
2715338 C A Rv2416¢ G-6T KAN 15
2715342 C T Rv2416¢ G-10A KAN !
2715342 C G Rv2416¢ G-10C KAN 16
2715344 G A Rv2416¢ C-12T KAN to
2715345 T C Rv2416¢ A-13G KAN 17
2715346 G A Rv2416¢ C-14T KAN;CAP |10
2715347 G A Rv2416¢ C-15T KAN 15
2715369 C A Rv2416¢ G-37T KAN 17
2726136 C T Rv2428 C-57T INH !
2747141 T C Rv2447¢ E153G PAS 18
2747144 A G Rv2447c F152S PAS 18
2747145 A G Rv2447¢ F152L PAS 18
2747149 G C Rv2447c S150R PAS 18
2747151 T C Rv2447¢c S150G PAS 18




2747381 T C Rv2447¢ N73S PAS 18
2747480 T C Rv2447¢ E40G PAS 18
2747052 C G Rv2447c A183P PAS 18
2747454 G A Rv2447¢ R49W PAS 18
2747541 T G Rv2447¢ T20P PAS 18
2747481 C G Rv2447¢ E40Q PAS 18
2747471 A G Rv2447¢ 143T PAS 18
2747471 A C Rv2447¢c 1438 PAS 18
2747453 C G Rv2447¢ R49P PAS 18
2747433 G C Rv2447¢ L56V PAS 18
2747328 G A Rv2447¢ RIIW PAS 18
2747151 T A Rv2447c S150C PAS 18
2747141 T G Rv2447¢ E153A PAS 18
2986860 G C Rv2671 G8R PAS 18
3073808 G C Rv2764c R222G PAS 18
3074171 A G Rv2764c WI101R PAS 18
3074249 G T Rv2764c H75N PAS 18
3074408 T C Rv2764c T22A PAS 18
3074365 T C Rv2764c Y36C PAS 18
3074246 C A Rv2764c G76* PAS 18
3074243 C A Rv2764¢ V77F PAS 18
3074223 C A Rv2764c W83C PAS 18
3074224 C T Rv2764c W83 PAS 18
3074201 C T Rv2764c G9IR PAS 18
3074178 C T Rv2764c Wos* PAS 18
3074159 A G Rv2764c S105P PAS 18
3074095 C T Rv2764c R126Q PAS 18
3074018 A C Rv2764c F152V PAS 18




3073990 C T Rv2764c Cl61Y PAS 18
3073852 T C Rv2764c H207R PAS 18
3073801 G A Rv2764c P224L PAS 18
3073768 C G Rv2764c R235P PAS 18
3074211 TG T Rv2764c NA PAS 18
3074360 AA | A Rv2764c NA PAS 18
TGTG
3074254 T CTCGT | Rv2764c NA PAS 18
G
3074099 A A Rv2764c NA PAS 18
3073999 CG |C Rv2764c NA PAS 18
4243217 C G Rv3794 C-16G EMB !
4243221 C T Rv3794 C-12T EMB !
4243217 C T Rv3794 C-16T EMB 19
4243217 C A Rv3794 C-16A EMB 19
4247429 A T Rv3795 M306L EMB 20
4247429 A C Rv3795 M306L EMB 20
4247429 A G Rv3795 M306V EMB !
4247431 G C Rv3795 M306I EMB !
4247431 G A Rv3795 M306I EMB !
4247431 G T Rv3795 M3061 EMB !
4247469 A C Rv3795 Y3198 EMB 6
4247495 G T Rv3795 D328Y EMB 0
4247496 A G Rv3795 D328G EMB 0
4247574 A C Rv3795 D354A EMB !
4247728 G T Rv3795 E405D EMB 6
4247728 G C Rv3795 E405D EMB 6
4247729 G T Rv3795 G406C EMB 20
4247730 G A Rv3795 G406D EMB 6




4247730 G C Rv3795 G406A EMB
4248002 C A Rv3795 Q497K EMB
4248003 A T Rv3795 Q497L EMB
4248003 A G Rv3795 Q497R EMB
4248027 C T Rv3795 A505V EMB
4249512 T G Rv3795 M1000R EMB
4249583 G A Rv3795 D1024N EMB
4249757 A G Rv3795 T1082A EMB
4248003 A C Rv3795 Q497p EMB
4247469 A G Rv3795 Y319C EMB
4407554 G C Rv3919c R217G SM
4407598 A T Rv3919c A202E SM
4407604 G T Rv3919c A200E SM
4407730 C A Rv3919c R158L SM
4407756 G T Rv3919c S149R SM
4407756 G C Rv3919c S149R SM
4407758 T G Rv3919c S149R SM
4407790 G A Rv3919c A138V SM
4407791 C T Rv3919c A138T SM
4407794 G A Rv3919c R137W SM
4407802 G T Rv3919c A134E SM
4407880 A C Rv3919c L108R SM
4407922 A G Rv3919c L94p SM
4407931 A G Rv3919c L91P SM
4407940 A G Rv3919c V8BA SM
4407952 G A Rv3919c P84L SM
4407965 C G Rv3919c A80P SM
4407973 A C Rv3919c V771G SM
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4407979 G A Rv3919c P75L SM
4407985 C T Rv3919c G73E SM
4407985 C G Rv3919c G73A SM
4407994 C T Rv3919c S70N SM
4407997 C T Rv3919c G69D SM
4408003 T C Rv3919c D67G SM
4408007 C A Rv3919c V66L SM
4408007 C G Rv3919c V66L SM
4408009 A C Rv3919c V65G SM
4408061 G T Rv3919c H48N SM
4407952 G C Rv3919c P84R SM

i. Abbreviations of drug names are as follows: SM: Streptomycin, AK: Amikacin, CAP:
Capreomycin, KAN: Kanamycin, FQ: Fluoroquinolones, RIF: Rifampicin, INH: Isoniazid,
ETH: Ethionamide, PZA: Pyrazinamide, PAS: Para-aminosalicylic acid, EMB: Ethambutol

*S: Spontaneous mutant generated in our laboratory by plating drug sensitive strains on

medium containing the corresponding drug.
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Supplementary Table S5 List of putative compensatory mutations in the genes rpoA, rpoB and rpoC,

identified in this study, after applying filtering for phylogenetic markers.

Gene AA Substitution | Genomic position(s) | Ref. Allele(s) Alt. Allele(s)
rpoA_Rv3457c p-Alal80Val 3877969 G A
rpoA_Rv3457c p-Argl82Trp 3877964 G A
rpoA_Rv3457¢ p-Glu184Asp 3877956 C A
rpoA_Rv3457c p-Gly31Ala 3878416 C G
rpoA_Rv3457¢ p-Gly31Ser 3878417 C T
rpoA_Rv3457c p-Thr187Ala 3877949 T C
rpoA_Rv3457¢c p.Vall83Ala 3877960 A G
rpoA_Rv3457c p-Vall83Gly 3877960 A C
rpoB_Rv0667 p-Arg552Cys 761460 C T
rpoB_Rv0667 p-Arg552His 761461 G A
rpoB_Rv0667 p-Arg827Cys 762285 C T
rpoB_Rv0667 p-Arg827His 762286 G A
rpoB_Rv0667 p-Arg827Leu 762286 G T
rpoB_Rv0667 p-Asn437Asp 761115 A G
rpoB_Rv0667 p-GIn409Arg 761032 A G
rpoB_Rv0667 p-Glu761Asp 762089 G C
rpoB_Rv0667 p-His445Cys 761139/761140 C/A T/G
rpoB_Rv0667 p-His445Ser 761139/761140 C/A A/G
rpoB_Rv0667 p-His445Ser 761139/761140 C/A T/C
rpoB_Rv0667 p-His835Arg 762310 A G
rpoB_Rv0667 p.-Leu731Pro 761998 T C
rpoB_Rv0667 p-Lys446GIn 761142 A C
rpoB_Rv0667 p-Met434lle 761108 G C
rpoB_Rv0667 p-Met434Val 761106 A G
rpoB_Rv0667 p.Pro45Arg 759940 C G
rpoB_Rv0667 p-Pro45Leu 759940 C T
rpoB_Rv0667 p.-Pro768Leu 762109 C T
rpoB_Rv0667 p-Ser450Ala 761154 T G
rpoB_Rv0667 p-Ser450Gly 761154/761155 T/C G/G
rpoB_Rv0667 p-Ser450Phe 761155/761156 C/IG T/C
rpoB_Rv0667 p-Thr427Ser 761086 C G
rpoB_Rv0667 p-Val496Ala 761293 T C
rpoC_Rv0668 p-Ala492Val 764844 C T
rpoC_Rv0668 p-Ala521Asp 764931 C A
rpoC_Rv0668 p-Arg459Trp 764744 C T
rpoC_Rv0668 p-Arg770His 765678 G A
rpoC_Rv0668 p-Asn698His 765461 A C
rpoC_Rv0668 p-Asn698Lys 765463 C A
rpoC_Rv0668 p-Asn698Ser 765462 A G
rpoC_Rv0668 p-Asp485Asn 764822 G A
rpoC_Rv0668 p-Asp485Tyr 764822 G T
rpoC_Rv0668 p-Asp747Ala 765609 A C
rpoC_Rv0668 p-Asp747Asn 765608 G A
rpoC_Rv0668 p-GIn523Lys 764936 C A
rpoC_Rv0668 p-Gly332Arg 764363 G C
rpoC_Rv0668 p-Gly332Cys 764363 G T
rpoC_Rv0668 p.Gly332Ser 764363 G A
rpoC_Rv0668 p-Gly433Ser 764666 G A

11
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rpoC_Rv0668 p-Gly945Val 766203 G T
rpoC_Rv0668 p-His525Asn 764942 C A
rpoC_Rv0668 p-His525GIn 764944 C A
rpoC_Rv0668 p-His525GIn 764944 C G
rpoC_Rv0668 p-11e491Thr 764841 T C
rpoC_Rv0668 p-Ile491Val 764840 A G
rpoC_Rv0668 p-Leud449Val 764714 C G
rpoC_Rv0668 p-Leu516Pro 764916 T C
rpoC_Rv0668 p-Leu527Val 764948 T G
rpoC_Rv0668 p-Lys445Arg 764703 A G
rpoC_Rv0668 p-Phe452Cys 764724 T G
rpoC_Rv0668 p-Phe831Leu 765862 C G
rpoC_Rv0668 p-Phe831Ser 765861 T C
rpoC_Rv0668 p-Pro1040Arg 766488 C G
rpoC_Rv0668 p.-Pro434Leu 764670 C T
rpoC_Rv0668 p-Trp484Gly 764819 T G
rpoC_Rv0668 p-Vall252Leu 767123 G T
rpoC_Rv0668 p-Vall252Met 767123 G A
rpoC_Rv0668 p-Val431Met 764660 G A
rpoC_Rv0668 p-Val483Ala 764817 T C
rpoC_Rv0668 p-Val483Gly 764817 T G
rpoC_Rv0668 p-Val517Ala 764919 T C
rpoC_Rv0668 p-Val517Leu 764918 G C

Supplementary Table S6 Overview of compensatory mutations in the three genes encoding the RNA
polymerase subunits by lineage. *Proportion of the total number of Lineage 2 (N =1,386) and Lineage 4 (N
= 277) Mtb strains harbouring compensatory mutations. Lineage 2 strains are more likely to harbor

compensatory mutations, compared to Lineage 4 strains (p < 0.001, two-tailed > “test).

. Gene harbouring compensatory mut.
Lineage Compensated rpoA rpoB 7poC
L2 1041 (75%)* 93 381 567
L4 147 (35 %)* 5 17 58
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Supplementary Table S8 Priors for mutation rate, the gamma-distributed generation and sampling time used in
the phybreak analysis. Mean generation time (L1;), Mean sampling time (W), Shape parameter generation time (kg),
Shape parameter sampling time (ks), Rate parameter generation time (B,), Rate parameter sampling time (Js).
Mutation rate given as mutations per genome per year. Text in bold indicates the priors used for the main results of
the study.

Prior set Ug Us

Source (days) | (days) ke ks Be Bs Mutation rate

A This
study/
Behr et
al.l7
B This
study/
Behr et
al.’
C This
study/
Behr et
al.’
D This
study/
Behr et
al.
E Ayabina
et al.”
F Walter
et al.*

257 189 | 4.66 | 3.05 | 0.0181 0.0161 1/4.4%10%year

257 189 4.66 | 3.05 | 0.0181 0.0161 0.5/4.4%10%year

257 189 4.66 | 3.05 | 0.0181 0.0161 2/4.4*10%year

151 173 3.05 | 4.66 | 0.0201 0.0268 1/4.4%10%year

1578 935 1.3 0.8 | 8.27%10* | 8.56%10* 1/4.4%10%year

365 365 10 10 0.0274 0.0274 1/4.4%10%year
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Supplementary Table S14 Estimated association between bacterial and patient factors and the rate of secondary cases generated based on the phybreak output with prior set B (Supplementary Table S8).

Dependent variable: Rate of secondary cases

All isolates with metadata (PP > (0.5)

Excluding isolates from incarcerated

individuals (PP > 0.5)

All isolates with metadata

N =1263 n=1092 N =1263
Explanatory Levels Total Univariable IRR Multivariable *IRRagj Multivariable ‘IRRag; Multivariable TIRRagj
variables (Clys, p-value) (Clys, p-value) (Clys, p-value) (Clys, p-value)
Putative 0 389 (30.80) - - - ]
compensatory
mutation in rpoABC 1 874 (69.20) 1.65 (1.32 - 2.10, p < 0.001) 1.28 (1.01 - 1.65, p = 0.045) 1.27 (0.98 - 1.66, p =0.071) 1.39 (1.13-1.73, p = 0.002)
Incarcerated 0 1092 (86.46) - - - -
individual 1 171 (13.54) 2.15 (1.72 - 2.66, p < 0.001) 1.43 (1.12 - 1.83, p = 0.004) - 1.50 (1.21 - 1.85, p < 0.001)
. . 0 180 (14.25) - - - -

Lineage 2 strain

1 1083 (85.75) 3.07 (2.05 - 4.86, p <0.001) 2.45 (1.59 - 3.97, p <0.001) 2.80 (1.70 - 4.94, p <0.001) 2.69 (1.84 - 4.08, p <0.001)
Age Mean (SD) 38.54 (13.75) 0.98 (0.97 - 0.99, p < 0.001) 0.98 (0.97 - 0.99, p < 0.001) 0.98 (0.97 - 0.99, p < 0.001) 0.98 (0.97 - 0.99, p < 0.001)
Sex Female 0 981 (77.67) - - - -

1 282 (22.33) 0.63 (0.48 - 0.82, p=0.001) 0.69 (0.52 - 0.90, p = 0.008) 0.70 (0.52 - 091, p =0.011) 0.93 (0.74 - 1.15, p = 0.503)
Number of
additional drug Mean (SD) 2,02 (0.68) 1.22 (1.06 - 1.40, p = 0.006) 1.08 (0.90 - 1.29, p = 0.422) 1.07 (0.88 - 1.30, p = 0.464) 1.02 (0.87 - 1.19, p = 0.825)
resistance mut. ) ’

MDR 512 (40.54) - - - -
Drug resistance
profile Pre-XDR 534 (42.28) 1.17 (0.95 - 1.45, p = 0.149) 0.92 (0.74 - 1.15, p = 0.459) 0.95(0.73 - 1.23, p =0.674) 0.89 (0.74 - 1.08, p = 0.238)

XDR 217 (17.18) 1.29 (0.99 - 1.68, p = 0.056) 1.19 (0.90 - 1.57, p =0.214) 1.16 (0.84 - 1.57, p =0.360) 0.97 (0.76 - 1.24, p = 0.809)
TB diagnosis inthe 0 716 (56.69) - - - -
past 1 547 (43.31) 0.99 (0.82 - 1.20, p = 0.938) 0.94 (0.77 - 1.14, p = 0.524) 0.89 (0.70 - 1.13, p =0.343) 0.94 (0.79 - 1.11, p = 0.465)

“Incidence rate ratios were estimated by multivariable Poisson regression adjusting for the presence of putative compensatory mutations, incarceration status, Mtb lineage, patient age, patient sex, number of

additional drug resistance mutations, drug resistance profile, TB diagnosis in the past. We corrected for unequal observation time of the isolates by including the isolation time as a category. For the 6 year study

period we included 12 half-year categories. SD = standard deviation. PP = posterior probability

37
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Supplementary Table S15 Estimated association between bacterial and patient factors and the rate of secondary cases generated based on the phybreak output with prior set C (Supplementary Table S8).

Dependent variable: Rate of secondary cases

All isolates with metadata (PP > 0.5)

Excluding isolates from incarcerated

individuals (PP > 0.5)

All isolates with metadata

N = 1263 b= 1092 N = 1263

Explanatory Levels Total Univariable IRR Multivariable IRRag; Multivariable TIRRagj Multivariable IRRag;
variables (Clys, p-value) (Clys, p-value) (Clys, p-value) (ClIys, p-value)
Putative 0 389 (30.80) - - - )
compensatory
mutation in poABC 1 874 (69.20) 1.63 (1.30 - 2.07, p < 0.001) 1.27 (1.00 - 1.63, p = 0.055) 1.21 (0.94 - 1.58, p = 0.150) 1.37 (1.11 - 1.70, p = 0.003)
Incarcerated 0 1092 (86.46) - - - -
individual 1 171 (13.54) 2.20 (1.76 - 2.73, p < 0.001) 1.45 (1.13 - 1.85, p = 0.003) - 1.51 (1.22 - 1.87, p < 0.001)
Lineage 2 strain 0 180 (14.25) . ) ) )

1 1083 (85.75) 3.20 (2.12 - 5.12, p <0.001) 2.60 (1.68 - 4.26, p < 0.001) 2.80 (1.70 - 4.94, p < 0.001) 2.64 (1.82 -3.98, p < 0.001)
Age Mean (SD) 38.54(1375) 098 (097-099,p <0.001) 0.98 (0.97 - 0.99, p < 0.001) 0.98 (0.97 - 0.99, p < 0.001) 0.98 (0.97 - 0.99, p < 0.001)

0 981 (77.67) - - - -
Sex Female

1 282 (22.33) 0.64 (0.49 - 0.83, p = 0.001) 0.69 (0.52-0.91, p =0.010) 0.71 (0.53 - 0.93, p = 0.014) 0.96 (0.77 - 1.19, p = 0.735)
Number of
additional drug Mean (SD) 202 0.68) 1.21 (1.05 - 1.39, p = 0.009) 1.07 (0.89 - 1.28, p = 0.485) 1.08 (0.89 - 1.31, p = 0.432) 1.00 (0.85 - 1.16, p = 0.983)
resistance mut. : i

MDR 512 (40.54) - - - -
Il?rro“f%;es‘“a“ce pre-XDR 534 (42.28) 1.13 (0.91 - 1.40, p = 0.258) 0.89 (0.71 - 1.11, p = 0.286) 0.91 (0.70 - 1.18, p = 0.464) 0.91 (0.75 - 1.10, p = 0.314)

XDR 217 (17.18) 1.29 (0.98 - 1.67, p = 0.062) 1.18 (0.89 - 1.56, p = 0.233) 1.19 (0.87 - 1.61, p = 0.284) 0.98 (0.76 - 1.25, p = 0.859)
TB diagnosis in the 0 716 (56.69) - - - -
past 1 547 (43.31) 1.01 (0.83 - 1.22, p =0.927) 0.95 (0.78 - 1.17, p = 0.647) 0.91 (0.71 - 1.15, p = 0.411) 0.95 (0.80 - 1.13, p = 0.566)

“Incidence rate ratios were estimated by multivariable Poisson regression adjusting for the presence of putative compensatory mutations, incarceration status, Mtb lineage, patient age, patient sex, number of additional

drug resistance mutations, drug resistance profile, TB diagnosis in the past. We corrected for unequal observation time of the isolates by including the isolation time as a category. For the 6 year study period we

included 12 half-year categories. SD = standard deviation. PP = posterior probability



Supplementary Table S16 Estimated association between bacterial and patient factors and the rate of secondary cases generated based on the phybreak output with prior set D (Supplementary Table S8).

Dependent variable: Rate of secondary cases

All isolates with metadata (PP > 0.5)

Excluding isolates from incarcerated

individuals (PP > 0.5)

All isolates with metadata

N =1263 n=1092 N =1263
Explanatory Levels Total Univariable IRR Multivariable *IRRagj Multivariable ‘IRRag; Multivariable ‘IRRag;
variables (ClIys, p-value) (Clys, p-value) (Clys, p-value) (Clys, p-value)
Putative 0 389 (30.80) - - - ]
compensatory
mutation in rpoABC 1 874 (69.20) 1.58 (1.26 - 2.02, p < 0.001) 1.27 (0.99 - 1.63, p = 0.065) 1.22 (0.94 - 1.59, p =0.146) 1.42 (1.16 - 1.77, p = 0.001)
Incarcerated 0 1092 (86.46) - - - -
individual 1 171 (13.54) 1.96 (1.54 - 2.45, p < 0.001) 1.37 (1.05 - 1.77, p = 0.019) - 1.56 (1.26 - 1.92, p < 0.001)
. . 0 180 (14.25) - - - -

Lineage 2 strain

1 1083 (85.75) 2.61 (1.77 - 4.05, p < 0.001) 2.09 (1.37 - 3.33, p=0.001) 2.27 (1.42 - 3.84, p =0.001) 2.60 (1.79 - 3.92, p <0.001)
Age Mean (SD) 38.54 (13.75) 0.98 (0.97 - 0.98, p < 0.001) 0.98 (0.97 - 0.99, p < 0.001) 0.98 (0.97 - 0.99, p < 0.001) 0.98 (0.97 - 0.99, p < 0.001)

0 981 (77.67) - - - -
Sex Female

1 282 (22.33) 0.76 (0.59 - 0.98, p = 0.036) 0.79 (0.60 - 1.03, p = 0.095) 0.81 (0.61 - 1.06, p =0.133) 0.96 (0.77 - 1.19, p = 0.736)
Number of
additional drug Mean (SD) 2,02 (0.68) 1.20 (1.04 - 1.39, p=0.015) 1.06 (0.88 - 1.27, p = 0.556) 1.05 (0.86 - 1.27, p = 0.625) 1.00 (0.85 - 1.16, p =0.971)
resistance mut. ) ’

MDR 512 (40.54) - - - -
Drug resistance
profile Pre-XDR 534 (42.28) 1.17 (0.94 - 1.47, p=0.156) 0.95 (0.76 - 1.21, p = 0.692) 0.94 (0.72 - 1.23, p = 0.652) 0.93 (0.77 - 1.13, p = 0.464)

XDR 217 (17.18) 1.37 (1.04 - 1.79, p = 0.023) 1.29 (0.96 - 1.71, p = 0.085) 1.27 (0.93 - 1.74,p =0.134) 0.99 (0.77 - 1.26, p = 0.910)
TB diagnosis in the 0 716 (56.69) - - - -
past 1 547 (43.31) 0.88 (0.72 - 1.07, p = 0.202) 0.84 (0.68 - 1.03, p=0.097) 0.84 (0.66 - 1.06, p =0.150) 1.04 (0.87 - 1.23, p =0.677)

“Incidence rate ratios were estimated by multivariable Poisson regression adjusting for the presence of putative compensatory mutations, incarceration status, Mtb lineage, patient age, patient sex, number of

additional drug resistance mutations, drug resistance profile, TB diagnosis in the past. We corrected for unequal observation time of the isolates by including the isolation time as a category. For the 6 year study

period we included 12 half-year categories. SD = standard deviation. PP = posterior probability
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Supplementary Table S17 Estimated association between bacterial and patient factors and the rate of secondary cases generated based on the phybreak output with prior set E (Supplementary Table S8).

Dependent variable: Rate of secondary cases

All isolates with metadata (PP > 0.5)
N =1263

Excluding isolates from incarcerated

individuals (PP > 0.5)
n = 1092

All isolates with metadata
n=1263

Explanatory Levels Total Univariable IRR Multivariable *IRRagj Multivariable ‘IRRag; Multivariable ‘IRRag;
variables (ClIys, p-value) (Clys, p-value) (Clys, p-value) (Clys, p-value)
Putative 0 389 (30.80) - - - )
compensatory
mutation in rpoABC 1 874 (69.20) 1.26 (0.99 - 1.64, p = 0.067) 1.09 (0.84 - 1.43, p = 0.536) 1.17 (0.88 - 1.58, p =0.277) 1.19 (0.96 - 1.48, p =0.115)
Incarcerated 0 1092 (86.46) - - - -
individual 1 171 (13.54) 1.69 (1.28 - 2.21, p < 0.001) 1.15 (0.85 - 1.56, p = 0.354) - 1.46 (1.17 - 1.82, p = 0.001)
. . 0 180 (14.25) - - - -
Lineage 2 strain
1 1083 (85.75) 1.52 (1.07 - 2.25, p = 0.026) 1.38 (0.93-2.12, p=0.127) 1.80 (1.13-2.98, p =0.017) 1.85 (1.32 - 2.67, p =0.001)
Age Mean (SD) 38.54 (13.75) 0.98 (0.97 - 0.99, p < 0.001) 0.98 (0.98 - 0.99, p =0.001) 0.99 (0.98 - 0.99, p =0.002) 0.99 (0.98 - 0.99, p < 0.001)
0 981 (77.67) - - - -
Sex Female
1 282 (22.33) 0.98 (0.74 - 1.27, p=0.857) 0.98 (0.74 - 1.30, p=0.913) 0.99 (0.74 - 1.32, p = 0.966) 1.03 (0.82 - 1.29, p =0.793)
Number of
additional drug Mean (SD) 2,02 (0.68) 1.04 (0.89 - 1.23, p = 0.620) 0.89 (0.73 - 1.09, p = 0.253) 0.85 (0.68 - 1.05, p =0.132) 0.92 (0.79 - 1.08, p = 0.334)
resistance mut. ) ’
MDR 512 (40.54) - - - -
Drug resistance
profile Pre-XDR 534 (42.28) 1.37 (1.07 - 1.77, p=0.013) 1.28 (0.98 - 1.68, p = 0.067) 1.15 (0.85 - 1.55, p =0.363) 1.19 (0.98 - 1.45, p = 0.085)
XDR 217 (17.18) 1.41 (1.02-1.92, p=0.033) 1.60 (1.14 - 2.23, p = 0.006) 1.43 (0.99 - 2.06, p =0.054) 1.14 (0.87 - 1.49, p =0.323)
TB diagnosis in the 0 716 (56.69) - - - -
past 1 547 (43.31) 0.83 (0.66 - 1.04, p=0.101) 0.85 (0.67 - 1.07, p=0.168) 0.72 (0.55 - 0.95, p =0.021) 1.06 (0.89 - 1.26, p =0.534)

“Incidence rate ratios were estimated by multivariable Poisson regression adjusting for the presence of putative compensatory mutations, incarceration status, Mtb lineage, patient age, patient sex, number of

additional drug resistance mutations, drug resistance profile, TB diagnosis in the past. We corrected for unequal observation time of the isolates by including the isolation time as a category. For the 6 year study

period we included 12 half-year categories. SD = standard deviation. PP = posterior probability
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Supplementary Table S18 Estimated association between bacterial and patient factors and the rate of secondary cases generated based on the phybreak output with prior set F (Supplementary Table S8).

Dependent variable: Rate of secondary cases

All isolates with metadata (PP > 0.5)

Excluding isolates from incarcerated

individuals (PP > 0.5)

All isolates with metadata

N =1263 n = 1092 N =1263
Explanatory Levels Total Univariable IRR Multivariable *IRRagj Multivariable ‘IRRag; Multivariable ‘IRRag;
variables (ClIys, p-value) (Clys, p-value) (Clys, p-value) (Clys, p-value)
Putative 0 389 (30.80) - - - ]
compensatory
mutation in rpoABC 1 874 (69.20) 1.79 (1.42 - 2.29, p < 0.001) 1.44 (1.12 - 1.86, p = 0.005) 1.44 (1.11 - 1.90, p = 0.008) 1.40 (1.13 - 1.74, p = 0.002)
Incarcerated 0 1092 (86.46) - - - -
individual 1 171 (13.54) 2.09 (1.67 - 2.61, p < 0.001) 1.45 (1.12 - 1.86, p = 0.004) - 1.67 (1.35 - 2.07, p < 0.001)
. . 0 180 (14.25) - - - -

Lineage 2 strain

1 1083 (85.75) 3.48 (2.26 - 5.71, p <0.001) 2.94 (1.86 - 4.94, p < 0.001) 3.40 (2.01 - 6.25, p <0.001) 2.25 (1.57 - 3.34, p <0.001)
Age Mean (SD) 38.54 (13.75) 0.98 (0.97 - 0.98, p < 0.001) 0.98 (0.97 - 0.99, p < 0.001) 0.98 (0.97 - 0.99, p < 0.001) 0.98 (0.98 - 0.99, p < 0.001)

0 981 (77.67) - - - -
Sex Female

1 282 (22.33) 0.84 (0.65 - 1.06, p =0.155) 0.91 (0.70 - 1.18, p = 0.495) 0.94 (0.72 - 1.22, p = 0.656) 0.91(0.73 - 1.14, p =0.437)
Number of
additional drug Mean (SD) 2,02 (0.68) 1.18 (1.02 - 1.36, p = 0.023) 1.01 (0.84 - 1.21, p = 0.945) 0.99 (0.81 - 1.21, p =0.937) 1.00 (0.85 - 1.17, p = 0.994)
resistance mut. ) ’

MDR 512 (40.54) - - - -
Drug resistance
profile Pre-XDR 534 (42.28) 1.08 (0.87 - 1.34, p = 0.480) 0.83 (0.66 - 1.04, p =0.103) 0.89 (0.69 - 1.16, p = 0.390) 0.93 (0.77 - 1.12, p = 0.434)

XDR 217 (17.18) 1.21 (0.92 - 1.58, p=0.164) 1.10 (0.82 - 1.45, p = 0.525) 1.11 (0.80 - 1.51, p =0.529) 1.01 (0.78 - 1.29, p = 0.952)
TB diagnosis in the 0 716 (56.69) - - - -
past 1 547 (43.31) 0.87 (0.72 - 1.06, p=0.179) 0.85(0.69 - 1.04, p=0.113) 0.80 (0.63 - 1.01, p =0.067) 0.88 (0.74 - 1.05, p =0.158)

“Incidence rate ratios were estimated by multivariable Poisson regression adjusting for the presence of putative compensatory mutations, incarceration status, Mtb lineage, patient age, patient sex, number of

additional drug resistance mutations, drug resistance profile, TB diagnosis in the past. We corrected for unequal observation time of the isolates by including the isolation time as a category. For the 6-year study

period we included 12 half-year categories. SD = standard deviation. PP = posterior probability
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42

Supplementary Table S19 Secondary case rates and secondary case rate ratios stratified by index case being an
incarcerated individual or a non-incarcerated individual. I = Incarcerated individual, NI = Non-incarcerated
individual

Class n (%) Rate Rate ratio | Clos P-value
I-derived NI case 181 11.2 3.6
Ni-derived NI case | 183 11.3 03 106 8.7-13.1 < 0.01
13.6 10.8-17.1 <0.01
Compensated NI- 126 738 04
derived NI case ) ’
Not cpmpensated 1- 4 024 02
derived NI case
1 0.3-24 0.94
Not compensated NI- 54 33 02
derived NI case ) ’
Total 1613 100
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Supplementary Figure S1. Flow diagram of samples included in the study
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Supplementary Figure S2. Analysed MDR TB strains vs. notified MDR TB strains
Total number of sequenced strains or used sequences in relation to the WHO reported culture-
confirmed MDR TB cases in Georgia during 2011-2016.
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Supplementary Figure S3 Drug resistance profiles of the strains included in the study A. Drug resistance profiles
mapped to the phylogenetic tree of all samples included in the study. Lineage 2 strains are shaded in blue, Lineage 4
strains in red. The largest cluster based on an average SNV distance of 5 is shaded in yellow. B. Number of strains
displaying and MDR (isoniazid + rifampicin resistance), pre-XDR FQ (MDR + fluoroquinolone resistance),
pre-XDR INJ (MDR + amikacin, kanamycin or capreomycin resistance) or XDR resistance profile).



%k >k >k

1.00
0.75
[%2]
(0]
IS
o
c
(]
[}
k]
c
S
S 0.50
& I not compensated
o I compensated
0.25
0.00

Non-incarcerated Incarcerated

Supplementary Figure S4. Proportion of compensated strains among
incarcerated and non-incarcerated individuals Proportions of strains
carrying compensatory mutations stratified according to incarceration status
(yes/no). Isolates from incarcerated individuals were more likely to carry a
compensatory mutation compared to isolates from non-incarcerated
individuals (p = 5.844*10-5, two-tailed y2-test).
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Supplementary Figure S5. Sizes of clusters containing only non-
incarcerated individuals (n = 155) vs. clusters containing at least one
incarcerated individual (n = 43) The median size of clusters containing at
least one incarcerated individual (median = 4, 25th percentile = 2, 75th
percentile = 8, interquartile range = 6) was larger compared to clusters
containing only non-incarcerated individuals (median = 2, 25th percentile = 2,
75th percentile = 3, interquartile range = 1) (p = 0.0001, two-tailed Wilcoxon
rank-sum test).



Supplementary Figure S6. Transmission networks
Transmission networks for all clusters identified in the study with more than 9 members
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Supplementary Figure S7. Transmission network analysis Number within
the nodes represent the number of transmission events (posterior probability >
0.5 for transmission events from incarcerated to non-incarcerated individuals).
The open node represents transmission events for which no information on the
incarceration status was available.
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Supplementary Figure S8. Lineage proportions throughout the sampling timeframe.
Lineage 4 proportions: 2011: 15 % =5, 2012: 13 % £ 4, 2013: 15+ 5, 2014: 16 £ 4,
2015: 12 % £ 4, 2016: 11 + 4; There was no statistically significant difference in lineage
proportions per year (p = 0.58, two-sided Z-test).



Supplementary information inventory and table & figure captions

1. Supplementary results

a.

Whole genome sequencing summary statistics

2. Supplementary Tables

a.
b.

Supplementary Table S1 Sampling coverages per year

Supplementary Table S2 Collated metadata including patient and M.
tuberculosis isolate information.

Supplementary Table S3 List of drug resistance mutations compiled from
various studies.

Supplementary Table S4 List of drug resistance mutations per strain
analysed (SM = streptomycin, INH = isoniazid, EMB = ethambutol, KAN =
kanamycin, CAP = capreomycin, AK = amikacin, RIF = rifampicin, FQ =
fluoroquinolones, PZA = pyrazinamide, ETH = ethionamide).
Supplementary Table S5 List of putative compensatory mutations in the
genes rpoA, rpoB and rpoC, identified in this study after applying filtering for
phylogenetic markers.

Supplementary Table S6 Overview of compensatory mutations in the three
genes encoding the RNA polymerase subunits by lineage. *Proportion of the
total number of Lineage 2 (n =1386) and Lineage 4 (n = 277) Mtb strains
harbouring compensatory mutations. Lineage 2 strains are more likely to
harbor compensatory mutations, compared to Lineage 4 strains (p < 0.001,
two-tailed x2 -test).

Supplementary Table S7 Infector-infectee relationships, support values,
estimated infection times, effective sample size (ESS) inferred by phybreak
using prior set A (Supplementary Table S8).

Supplementary Table S8 Priors for mutation rate, the gamma-distributed
generation and sampling time used in the phybreak analysis. Mean generation
time (pg), Mean sampling time (ps), Shape parameter generation time (kg),
Shape parameter sampling time (ks), Rate parameter generation time (Bg),
Rate parameter sampling time (s). Mutation rate given as mutations per
genome per year. Text in bold indicates the priors used for the main results of
the study.

Supplementary Table S9 Infector-infectee relationships, support values,
estimated infection times, effective sample size (ESS) inferred by phybreak
using prior set B (Supplementary Table S8).

Supplementary Table S10 Infector-infectee relationships, support values,
estimated infection times, effective sample size (ESS) inferred by phybreak
using prior set C (Supplementary Table S8).

Supplementary Table S11 Infector-infectee relationships, support values,
estimated infection times, effective sample size (ESS) inferred by phybreak
using prior set D (Supplementary Table S8)

Supplementary Table S12 Infector-infectee relationships, support values,
estimated infection times, effective sample size (ESS) inferred by phybreak
using prior set E (Supplementary Table S8).



m. Supplementary Table S13 Infector-infectee relationships, support values,
estimated infection times, effective sample size (ESS) inferred by phybreak
using prior set F (Supplementary Table S8).

n. Supplementary Table S14 Estimated association between bacterial and
patient factors and the rate of secondary cases generated based on the
phybreak output with prior set B (Supplementary Table S8).

0. Supplementary Table S15 Estimated association between bacterial and
patient factors and the rate of secondary cases generated based on the
phybreak output with prior set C (Supplementary Table S8).

p- Supplementary Table S16 Estimated association between bacterial and
patient factors and the rate of secondary cases generated based on the
phybreak output with prior set D (Supplementary Table S8).

g- Supplementary Table S17 Estimated association between bacterial and
patient factors and the rate of secondary cases generated based on the
phybreak output with prior set E (Supplementary Table S8).

r. Supplementary Table S18 Estimated association between bacterial and
patient factors and the rate of secondary cases generated based on the
phybreak output with prior set F (Supplementary Table S8).

s. Supplementary Table S19 Secondary case rates and secondary case rate
ratios stratified by index case being an incarcerated or not-incarcerated
individual.

3. Supplementary Figures
a. Supplementary Figure S1. Flow diagram of samples included in the study

b. Supplementary Figure S2. Analyzed MDR TB strains vs. notified MDR
TB strains Total number of sequenced strains or used sequenced in relation to
the WHO reported culture-confirmed MDR TB cases in Georgia during 2011-
2016.

C. Supplementary Figure S3. Drug resistance profiles of the strains included
in the study A. Drug resistance profiles mapped to the phylogenetic tree of all
samples included in the study. Lineage 2 strains are shaded in blue, Lineage 4
strains in red. The largest cluster (based on an average SNV distance of 5) is
shaded in yellow. B. Number of strains displaying an MDR (isoniazid +
rifampicin resistance), pre-XDR FQ (MDR + fluoroquinolone resistance), pre-
XDR INJ (MDR + amikacin, kanamycin or capreomycin resistance) or an
XDR (MDR + FQ + INJ) resistance profile.

d. Supplementary Figure S4. Proportion of compensated strains among
incarcerated and non-incarcerated individuals Proportions of strains
carrying compensatory mutations stratified according to incarceration status
(yes/no). Isolates from incarcerated individuals were more likely to carry a
compensatory mutation compared to isolates from non-incarcerated
individuals (p = 5.844%107, two-tailed y’-test).

€. Supplementary Figure S5. Sizes of clusters containing only non-
incarcerated individuals (n = 155) vs. clusters containing at least one



incarcerated individual (n = 43) The median size of clusters containing at
least one incarcerated individual (median = 4, 25 percentile = 2, 75t
percentile = 8, interquartile range = 6) was larger compared to clusters
containing only non-incarcerated individuals (median = 2, 25" percentile = 2,
75" percentile = 3, interquartile range = 1) (p = 0.0001, two-tailed Wilcoxon
rank-sum test).

Supplementary Figure S6. Transmission networks Transmission networks
of all clusters identified in the study with more than 9 members.

. Supplementary Figure S7. Transmission network analysis Number within
the nodes represent the number of transmission events (posterior probability >
0.5 for transmission events from incarcerated to non-incarcerated individuals).
The open node represents transmission events for which no information on the
incarceration status was available.

. Supplementary Figure S8. Lineage proportions throughout the sampling
timeframe. Lineage 4 proportions: 2011: 15 % £ 5, 2012: 13 % + 4, 2013: 15
+5,2014: 16 £4,2015: 12 % £ 4, 2016: 11 = 4; There was no statistically
significant difference in lineage proportions per year (p = 0.58, two-sided Z-
test).





