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SUPPLEMENTAL MATERIAL

Dataset S1: Patient and isolate data extracted from the included publications
see separate file

Dataset S2: Comparison of genes found to micro-evolve within the host

see separate file



Table S1: Search strategy and electronic databases screened

07.08.2018 | PubMed No. of hits
search order/strategy
tuberculosis[MeSH terms] OR tuberculosis OR TB OR mycobacterium
(DP = 2010 - present) | tuberculosis[MeSH terms] OR mycobacterium tuberculosis OR Mtb OR M.
AND | tuberculosis 69044
((full genome OR complete genome OR entire genome OR next generation OR whole
1 AND | genome OR deep OR genome) AND (sequenc*)) OR NGS OR WGS 2203
within-host OR within host OR within patient OR within-patient OR intra patient OR
1 AND 2 AND | intra-patient OR in patient OR single patient OR during treatment 1043
NOT PT=review AND | serial* OR consecutive OR multiple OR several OR follow up OR emerg* OR
1 AND 2 AND 3 AND | acquired OR acquisition 314
07.08.2018 | Web of Science Core Collection [v 5.29] No. of hits
search order/strategy For all searches only hits published between 2010 - 2018 included
tuberculosis[MeSH terms] OR tuberculosis OR TB OR mycobacterium
tuberculosis[MeSH terms] OR mycobacterium tuberculosis OR Mtb OR M.
1 | tuberculosis 84340
((full genome OR complete genome OR entire genome OR next generation OR whole
within 1 | genome OR deep OR genome) AND (sequenc*)) OR NGS OR WGS 2056
within-host OR within host OR within patient OR within-patient OR intra patient OR
within 1 AND 2 | intra-patient OR in patient OR single patient OR during treatment 437
serial* OR consecutive OR multiple OR several OR follow up OR emerg* OR
within 1 AND 2 AND 3| acquired OR acquisition 210




07.08.2018 | Scopus No. of hits
search order/strategy | For all searches only hits published between 2010 - 2018 included
1 | tuberculosis OR TB OR mycobacterium tuberculosis OR Mtb OR M. tuberculosis 198833
((full genome OR complete genome OR entire genome OR next generation OR whole
within 1 | genome OR deep OR genome) AND (sequenc*)) OR NGS OR WGS 10267
within-host OR within host OR within patient OR within-patient OR intra patient OR
within 1 AND 2 | intra-patient OR in patient OR single patient OR during treatment 128
serial* OR consecutive OR multiple OR several OR follow up OR emerg* OR acquired
within 1 AND 2 AND 3 | OR acquisition 89
within 1 AND 2 AND 3
AND 4 | EXCLUDE publication type = review 63
07.08.2018 | MEDLINE No. of hits
For all searches only hits published between 2010-2018 (DP) included and
search order/strategy | publication type = review excluded
tuberculosis[MeSH terms] OR tuberculosis OR TB OR mycobacterium
tuberculosis[MeSH terms] OR mycobacterium tuberculosis OR Mtb OR M.
1| tuberculosis 78711
((full genome OR complete genome OR entire genome OR next generation OR whole
1 AND | genome OR deep OR genome) AND (sequenc*)) OR NGS OR WGS 1873
within-host OR within host OR within patient OR within-patient OR intra patient OR
1 AND 2 AND | intra-patient OR in patient OR single patient OR during treatment 231
serial* OR consecutive OR multiple OR several OR follow up OR emerg* OR acquired
1 AND 2 AND 3 AND | OR acquisition 117




07.08.2018

CINAHL

No. of hits

search order/strategy

For all searches only hits published between 2010 - 2018 (DT) included and
publication type = review excluded

tuberculosis[MeSH terms] OR tuberculosis OR TB OR mycobacterium
tuberculosis[MeSH terms] OR mycobacterium tuberculosis OR Mtb OR M.

1| tuberculosis 5271
((full genome OR complete genome OR entire genome OR next generation OR whole
1 AND | genome OR deep OR genome) AND (sequenc*)) OR NGS OR WGS 24
within-host OR within host OR within patient OR within-patient OR intra patient OR
1 AND 2 AND | intra-patient OR in patient OR single patient OR during treatment 9
serial* OR consecutive OR multiple OR several OR follow up OR emerg* OR acquired
1 AND 2 AND 3 AND | OR acquisition 6




Table S2: Inclusion and exclusion criteria for the comparison of micro-evolved loci between studies

Included in
gene analysis

Author & Reference (yes/no) Data set used Reason for exclusion
1 | Saunders ef al (1) yes SNVs within article
2 | Comas et al (2) yes Suppl. Table 2 SNVs from in vitro single colonies excluded (see inclusion criteria)
3 | Walker et al (3) no SNVs between serial isolates not described
4 | Sunetal (4) yes Table S2
5 | Farhat et al (5) yes Suppl. Table 17; IDs 6 - 13
6 | Bryant et al (6) yes Suppl. Table 1
SNVs could not be assigned to specific isolates, so unclear which ones are
7 | Clark et al (7) no from serials and which ones from non-serial isolates
Yellow highlighted genes in Table S1 (Patient A) and Table S3 | Table S5 (Patient C) excluded as exogenous re-infection, not within-patient
8 | Merker et al (8) yes (Patient B) microevolution
Only nucleotide change indicated, but no gene name or loci (Table 2). Within
9 | Pérez-Lago et al (9) no main text only 2 genes mentioned.
10 | Eldholm et al (10) yes Suppl. Table 13059_2014_490_MOESM1_ESM.xlsx
Suppl. Tables indicate relapse associated SNVs, but these are not necessarily
all SNVs detected between pairs. Data not assignable to specific isolate (i.e.
11 | Guerra-Assuncgao et al/ (11) | no gain/loss, present in both isolates of a patient?)
Complete set of SNVs between paired isolates only given for Case 2; no
12 | Witney et al (12) yes Table Al; only data of Case 2 heterozygous SNVs though...
13 | Guerra-Assuncao et al (13) | no Same data than Guerra-Assuncao et al (11)
14 | Black et al (14) yes Table 5 SNV between in vitro grown single colonies excluded (see inclusion criteria)
Meta-analysis of data sets of Merker et al, Sun et al and Eldholm et al (4, 8,
15 | O'Neill et al (15) no 10)
16 | Stinear et al (16) yes Suppl. Table 1
17 | Pérez-Lago et al (17) no No high confidence SNVs detected between serial isolates
18 | Bloemberg et al (18) no Drug resistance-conferring mutations only
Suppl. Table S1 A excluded, as these SNVs did not appear de novo or
19 | Liu et al (19) yes Suppl. Table S1 B disappear completely over time (see inclusion criteria)
Only a sub-set of drug resistance-conferring mutations analyzed and reported;
20 | Silva Feliciano et al (20) no unclear if these are all SNV detected or not.




Included in
gene analysis

Author & Reference (yes/no) Data set used Reason for exclusion
Not ALL SNVs compared to reference reported, but all de novo emerged or
21 | Korhonen et al (21) yes Suppl. Table disappeared SNVs reported
22 | Faksri et al (22) yes SNVs described in main text
23 | Ssengooba et al (23) yes additional file 2 Parallel isolates (sputum and blood)
24 | Zhang et al (24) no Only SNVs in the genes gyrA and gyrB reported
Only drug resistance-conferring and compensatory mutations indicated, but no
25 | Casali et al (25) no other SNVs between serial isolates
26 | Lieberman et al (26) yes Parallel isolates across several anatomical sites
27 | Wollenberg et al (27) no Drug resistance-conferring mutations only
28 | Datta et al (28) yes Suppl.Tables 2, 3 and 4
29 | Manson et al (29) no Drug resistance-conferring mutations only
30 | Dheda et al (30) no No SNVs reported
31 | Witney et al (31) yes Table 4
SNVs present at all timepoints of a patient were excluded (see inclusion
32 | Trauner et al (32) yes Additional File 3_v-SNPs criteria)
33 | Navarro et al (33) yes Table 1 SNVs from in vitro single colonies excluded (see inclusion criteria)
34 | Nsofor et al (34) no Drug resistance-conferring mutations only
35 | Senghore et al (35) no Drug resistance-conferring mutations and compensatory mutations only
36 | Leung et al (36) yes Table 5 Only Sanger sequencing confirmed SNVs included
37 | Herranz et al (37) yes Supplementary table 1
SNPs not assignable to specific patient, but as all patients have parallel/serial
Suppl. Table e6: SNPs gained at t= 1 isolates, and reported SNPs are all SNPs gained during treatment, still
38 | Dheda et al (38) yes All new non-synonymous SNPs included in analysis




Table S3: Sequencing methods and analysis parameters of each study

Min. Validation
coverage Visual/manual | by Sanger Additional (non-
(at Hetero- inspection of | /targeted WGS based)
Sequencing Average Sequencing | Reference strain specific frequency Genomic regions sequences PCR genotyping
Study Platform Depth (range) | Read length Type (Accession Number) Aligner Variant caller | site) cut-off (%) excluded from analysis (yes/no) (yes/no) methods used
De novo assembly of
pooled data from 3 Mapping &
clinical strains Assembly with | not transposable & RFLP, 15-locus
(1) Illumina Solexa 60-100x 50bp paired-end | investigated Velvet Quality (MAQ) | indicated | not indicated repetitive elements no no MIRU-VNTR
Mapping & Mapping & mobile genetic
302x (77 - Assembly with Assembly with elements, PE/PPE, PE-
(2) lllumina 512x) 76bp paired-end | Common ancestor Quality (MAQ) Quality (MAQ) 5 100 | PGRS, heterozygous calls | no no none
repetitive regions, SNVs
within 12bp of another 24-loci MIRU-
(3) lllumina HiSeq 88.5x 75bp paired-end | H37Rv (NC000962.2) | Stampy SAMtools 5 75 | SNV no no VNTR
Illumina HiSeq
1000 & H37Rv (AL123456) mobile genetic
lumina CCDC5079 not elements, indels,
(4) GenomeAnalyzer | 55-269x 115bp + 95bp paired-end | (CP001641) BWA SAMtools indicated 5 | PE/PPE, PE-PGRS no no none
SNVs within 5bp indels
or adjacent consensus
quality of <20. Reads
not aligning with >3
attributable to | P1: not indicated mismatches in the first 24-loci MIRU-
llumina Genome | individual P2,4,5,10: 50bp 24bp and those aligning VNTR,
(5) Analyser lIx isolate P2,6,8: 35bp + 75bp single-end H37Rv MAQv0.6.6 MAQ 20 | not indicated to multiple loci. no no spoligotyping
SAMtools & SNVs within 200bp of 24-loci MIRU-
(6) Illumina HiSeq 120x 100bp paired-end corrected H37Rv SMALT BCFtools 4 5 | other heterozygous sites | yes no VNTR
Illumina HiSeq SAMtools &
(7) 2000 314x 76bp paired-end corrected H37Rv BWA BCFtools 10 | not indicated PE/PPE/PGRS no no none
high GC content regions,
not available PE/PPE/PGRS gene
for whole In-house families, ESAT-6 Sanger
(8) Illumina genome 72 and 46bp paired-end H37Rv (NC_000962.2) | SARUMAN perl script 10 75 | like, IppA, IppB, pks12 no yes sequencing
473.34x positions with only
(105.3 - Common ancestor heterozygous calls in all 24-loci MIRU-
(9) Illumina HiSeq 3885.9x) 51-101bp paired-end (Comas et al) BWA and MAQ SAMtools 10 | not indicated patients no yes VNTR, RFLP
yes "verified
repetitive sequences by mutation
llumina HiSeq and SNVs with distance -specific 24-loci MIRU-
(10) & MiSeq 210x 50-150bp paired-end H37Rv SegMan Ngen SeqMan Pro 50 4| <10 no PCR" VNTR, RFLP




Min. Validation
coverage Visual/manual | by Sanger Additional (non-
(at Hetero- inspection of | /targeted WGS based)
Sequencing Average Sequencing | Reference strain specific frequency Genomic regions sequences PCR genotyping
Study | Platform Depth (range) | Read length Type (Accession Number) Aligner Variant caller | site) cut-off (%) excluded from analysis | (yes/no) (yes/no) methods used
highly repetitive and
Illumina HiSeq 88x (median) variable regions (e.g. Spoligotyping,
(11) 2000 127x (mean) 100bp paired-end H37Rv (AL123456.3) BWA-mem SAMtools 20 75 | PE/PPE) no no RFLP
lon Torrent
personal genome 75 or 100
machine (lon maximum not (unclear
(12) PGM) 200x 200bp indicated H37Rv (NC_000962.3) | TMAP SAMtools 4 | formulation) heterozygous loci no no none
highly repetitive and
llumina HiSeq 88x (median) variable regions (e.g. Spoligotyping,
(13) 2000 127x (mean) 100bp paired-end | H37Rv (AL123456.3) BWA-mem SAMtools 20 75 | PE/PPE) no no RFLP
mobile genetic
elements, repetitive Sanger
Illumina HiSeq BWA, Novoalign, regions, PE/PPE, PE- sequencing,
(14) 2000 137 100bp paired-end H37Rv (AL123456) SMALT GATK 50 30 | PGRS yes yes spoligotyping
poorly mapped
sequences, SNVs with
strand-bias or tail-
(15) Illumina HiSeq 96 - 192x min 35bp paired-end | H37Rv (NC_000962.3) | BWA MEM GATK 50 1 | distance-bias yes no none
(16) Illumina MiSeq 12-215x 250bp paired-end H37Rv (NC_000962.3) | Snippy v2.6 Nesoni v0.130 30 10 | repetitive sequences no no none
95
(screening
heterozygous Spoligotyping,
Illumina HiSeq SAMtools, positions in a 24-loci MIRU-
(17) 2000 715t01,252x | 51bp paired-end | Ancestral BWA Varscan 10 | 2nd step) not indicated yes no VNTR, RFLP
not bre-seq not
(18) Illumina 154x (median) | not indicated indicated H37Rv (NC_000962) MAQ pipeline indicated 10 | repetitive regions no yes none
H37Rv (NC_000962.3) Mobile genetic
llumina HiSeq not CCDC5079 not elements, PE/PPE, PE-
(19) 2000 1000x not indicated indicated (NC_021251.1) BWA SAMtools indicated 5 | PGRS no yes none
not SAMtools not
(20) Illumina MiSeq 244x and 469x | not indicated indicated H37Rv BWAv0.7.5 V0.1.19 indicated | notindicated | notindicated no no Line probe assay
PhyResSE, repeat regions and
(21) Illumina MiSeq not indicated not indicated paired-end H37Rv PhyResSE Mycrobe 2 70 | regions difficult to map no no none
repetitive elements
(PE/PPE, PE-PGRS, 24-loci MIRU-
H37Rv GATK, phages, transposases, VNTR,
(22) Illumina MiSeq 64x 250bp paired-end | (NC_000962.3) BWA-mem SAMtools 10 75 | integrases) no yes Spoligotyping




Min. Validation
coverage Visual/manual | by Sanger Additional (non-
(at Hetero- inspection of | /targeted WGS based)
Sequencing Average Sequencing | Reference strain specific frequency Genomic regions sequences PCR genotyping
Study | Platform Depth (range) | Read length Type (Accession Number) Aligner Variant caller | site) cut-off (%) excluded from analysis | (yes/no) (yes/no) methods used
Spoligotyping,
not H37Rv nensoni 24-loci MIRU-
(23) Illumina HiSeq not indicated min 45bp indicated (NC_018143.1) nesoni bowtie tool | consensus 10 | not indicated not indicated no no VNTR
H37Rv not Sanger
(24) lllumina HiSeq 495 - 728x 101bp paired-end | (NC_000962.3) BWA v0.5.9 Pilon indicated 0 | highly repetitive regions | yes yes sequencing
re-sequenced Spoligotyping,
(corrected) H37Rv repetitive regions 24-loci MIRU-
(25) Illumina HiSeq 37-126x 100bp paired-end Cole et al) SMALT SAMtools 2 70 | including PE-PPE genes yes no VNTR, RFLP
removed genomic
positions suspected to
have false
polymorphisms based
on the
distribution of allele
Ancestral Genome frequencies across
Illumina HiSeq (Comas et al) & isolates of the same
(26) 2000 36-303x 100bp paired-end | H37Rv (NC_000962.3) | not indicated SAMtools 4 10 | patient no no none
Illumina HiSeq not
(27) 2000 140x 101bp paired-end H37Rv (CP003248.2) BWA Pilon v1.5 indicated 0 | not indicated no no none
SAMtools
v0.1.18 & repeat regions (PE/PPE
not Lifescope Genome | bcftools v and PE-PGRS gene Spoligotyping,
(28) SOLID 3 155-234x not indicated indicated H37Rv analysis software 0.1.17-dev 20 | not indicated | family) no yes (katG) RFLP
not
(29) Illumina HiSeq 130 +/- 79x not indicated paired-end H37Rv (CP003248.2) BWA v0.5.9 Pilon v1.5 indicated | not indicated not indicated no no Spoligotyping
SAMtools highly repetitive and
Illumina HiSeq (v1.2) variable regions (e.g. Spoligotyping;
(30) 2000 not indicated not indicated paired-end | H37Rv (AL123456.3) bwa-mem v0.7 GATK (v3.3-0) 10 | not indicated PE/PPE) no no 156110 RFLP
Illumina HiSeq 75 or 100
2500 BWA-mem v0.7.3a- | SAMtools (unclear 24-loci MIRU-
(31) & MiSeq >20x 100bp & 250bp paired-end H37Rv (NC_000962.3) | r367 v0.1.19 4 | formulation) not indicated no no VNTR
CCDC5079 (GenBank repetitive regions
CP001641) including PPE/PE-PGRS
Illumina HiSeq H37Rv (GenBank genes, insertion
(32) 2000 850x not indicated paired-end | AL123456) BWA SAMtools 5 1.5 | elements... no no none
24-loci MIRU-
VNTR, allele
Illumina HiSeq specific PCR,
2000 Ancestral Genome SAMtools; ligation-
(33) & MiSeq not indicated 101-51bp paired-end | (Comas et al) BWA Varscan 10 | notindicated | not indicated no yes mediated PCR




Min. Validation
coverage Visual/manual | by Sanger Additional (non-
(at Hetero- inspection of | /targeted WGS based)
Sequencing Average Sequencing | Reference strain specific frequency Genomic regions sequences PCR genotyping
Study | Platform Depth (range) | Read length Type (Accession Number) Aligner Variant caller | site) cut-off (%) excluded from analysis | (yes/no) (yes/no) methods used
12-loci MIRU-
VNTR, RT PCR
Illumina HiSeq In-house Perl not melting curve
(34) 2000 not indicated 300bp paired-end not indicated not indicated script indicated | not indicated not indicated no no assay
unclear (TMAP? But
49.6x (24.3 - that is for lon highly repetitive regions
(35) Illumina MiSeq 78.4x) 250bp paired-end | H37Rv (NC_000962.3) | Torrent) SAMtools 4 75 | and regions of deletions | no no none
H37Rv (AL123456.3) 24-loci MIRU-
Isol. 1: 307x not Beijing reference Mauve aligner VNTR, Sanger
(36) SMRT PacBio Isol. 2: 241x 10-20kbp indicated (NZ_CP011510.1) (v2.3.1) Quiver 40 | not indicated none no yes sequencing
repeats, phages, PE/PPE,
variants near indels,
variants in regions with
hypothetical ancestral anomalous 24-locus MIRU-
(37) Illumina MiSeq 87x (62-113x) | not indicated paired-end | genome (Comas et al) | BWA and MAQ SAMtools 20 | not indicated accumulation of SNVs yes no VNTR
Illumina HiSeq CLC Genomic CLC Genomic not
(38) 2500 24 - 153x 100bp paired-end | H37Rv (NC000962) workbench workbench indicated | notindicated | notindicated no no none
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Table S4: Genes micro-evolving in more than two studies

No. of patients
No. of with a variant
studies in that gene Variant
reporting /Total no. of No. of (Amino PROVEAN
variants isolates different Drug acid prediction gain/loss | Product & Gene
Alter. in that available of variants | Isolates in which the variant | Resistance change at | (cut-off - of variant | Protein Function function
Gene name gene Study | that patient found was present Level Lineage codon) 2.5) hetero-frequency | over time | (39) class
deleterious
Rv0118c | oxcA 31((4) 1 3 1| Patient 1: Isol. al Scpt. L2 A185P -2.52 0.111 | loss
Probable oxalyl-
Patient 44: CoA decarboxylase | intermediary
Rv0118c | oxcA (26) 1 93 1| Spleen: B2 Scpt. L2 A284A neutral 1.00 | N/A OxcA:; Involved in metabolism
Patient 4: Isol. 1 catabolism of &
Rv0118c | oxcA (32) 1 2 1 | (timepoint 0) Scpt. L2 A573A neutral 0.1262 | loss oxalic acid respiration
Patient 34:
Eta: A2,A3,C1,C4,C5
Lung1:A1-A5,B1-B5,C1-C5 1
Lung2:A1,A3-A4,B1- 0.58-1
B5,C2,C4-C6 0.88-1
Lung3:A1,A3-A5,B1-B5,C1-C5 0.25-1
Lung4:B3 0.07
Lung5:A1-A3,A5,B1-B5,C3-C5 0.13-0.9
Lung6:A1-A5,B-B5,C1-C5 0.64-1
PE- Liver:A1-A5,B1,C2-C5 neutral 0.85-1
Rv0278c | PGRS3 3|(26) 1 117 1| Spleen:A1,A2,B1-B5,C2-C5 Scpt. L2 P681T -0.38 0.25-1 | N/A
PE- Isol. 3: P3-ITL neutral
Rv0278c | PGRS3 (5) 1 8 1| Isol. 7: P8-ITL MDR L4 R807G 2.15 not indicated transient
A5577? Function PE/PPE
(nucleotide unknown; PE-PGRS | family
not not change family protein
PE- assign | assign not not PE_PGRS3
Rv0278c | PGRS3 (38) | able able 1 | not indicated MDR - XDR | indicated | indicated) | N/A not indicated gain
deleterious Function Intermediary
Rv0457c | --- 3| (4) 1 3 1 | Patient_a: Isol. 1 Scpt. L2 E17Q -2.92 0.12 | loss unknown; metabolism
Patient 2: Isol. 2 probable &
Rv0457c | --- (32) 1 4 1 | (timepoint 2) Scpt. L2 A292T neutral 0.0983 | transient | peptidase respiration
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No. of patients

No. of with a variant
studies in that gene Variant
reporting /Total no. of No. of (Amino PROVEAN
variants isolates different Drug acid prediction gain/loss | Product & Gene
Alter. in that available of variants | Isolates in which the variant | Resistance change at | (cut-off - of variant | Protein Function function
Gene name gene Study | that patient found was present Level Lineage codon) 2.5) hetero-frequency | over time | (39) class
not deleterious
Rv0457c | --- (37) 1 2 1| Case 5: Isol. 2 Scpt. indicated | L16R -5.84 not indicated gain
neutral
Rv0565¢ | --- 3| (4) 1 2 1 | Patient_c: Isol. 2 Y245C -2.12 0.074 | gain
Patient A: Isol. 1
(mixed infection) poly/MDR 0.08
Isol. 2 preXDR deleterious 1
Rv0565c¢ | --- (8) 1 3 1 Isol. 3 XDR L2 R59H -5.0 0.35 | transient
G347? Intermediary
(nucleotide metabolism
not change Probable &
assign not not monooxigenase respiration
Rv0565¢ | --- (38) | able N/A 1 | not indicated MDR-XDR indicated | indicated) | N/A not indicated gain
not not
Rv0726¢ | --- 3|(6) 1 2 | indicated | Patient 4 Scpt. L4 indicated N/A not indicated N/A
Patient 30:
Lungl: A5 0.01 Putative S-
Lung4: AS neutral 0.02 adenosyl-L-
Rv0726¢ | --- (26) 1 123 1 | Lung6: B3 Scpt. L4 V58L 0.89 0.26 | N/A methionine- lipid
Patient 10: Isol. 3 deleterious dependent metabolism
Rv0726¢ | --- (32) 1 4 1 | (timepoint week 6) MDR L2 P128S -7.14 0.0724 | transient | methyltransferase
PE- neutral
Rv0746 | PGRS9 31](12) 1 2 1 | Patient 2: Isol. 2b XDR L2 T320A 1.61 0.75-1 | gain
Isol. P6-ITL, Isol. P8-ITL neutral 3.65
Isol. P1-P3-ITL, P5 - P6-ITL, MDR E191G neutral 1.61
P8-ITL, P10-ITL Scpt-MDR T320A
Isol. P3-ITL neutral 0.30
PE- Isol. P1-3-ITL, P5-6-ITL, MDR T252A neutral
Rv0746 | PGRS9 (5) 1 8 4 P10-ITL Scpt-MDR L4 N280D -0.26 not indicated transient
V739?
(nucleotide Function
not change unknown;
PE- assign not not PE-PGRS family PE/PPE
Rv0746 | PGRS9 (38) | able N/A 1| in 4 different isolates? MDR-XDR indicated | indicated) | N/A not indicated gain protein PE_PGRS9 | family
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No. of patients

No. of with a variant
studies in that gene Variant
reporting /Total no. of No. of (Amino PROVEAN
variants isolates different Drug acid prediction gain/loss | Product & Gene
Alter. in that available of variants | Isolates in which the variant | Resistance change at | (cut-off - of variant | Protein Function function
Gene name gene Study | that patient found was present Level Lineage codon) 2.5) hetero-frequency | over time | (39) class
not not
Rv1129c | prpR 3| (6) 1 2 | indicated | Patient 3 Scpt. L2 indicated | N/A not indicated N/A
Patient 15:
Lung3: C1
Lung4: AS, B2, B4 deleterious HTH-type
Rv1129c | prpR (26) 1 98 1| Lungé: B3 Scpt. L4 $357R -5.0 0.01-0.13 | N/A transcriptional
regulator PrpR;
0.88 Involved in regulatory
deleterious 0.87 transcriptional proteins
Rv1129c | prpR (32) 1 5 1| Patient 11:Isol. 1, 3,4 preXDR L4 D387G -7.0 0.67 | loss mechanism
pks4,
Rv1181 | msi3 4 (31) 1 2 1 | Patient 031 Isol. 2 Scpt. L2 P1330P neutral not indicated gain
pks4,
Rv1181 | msi3 (23) 1 2 1 | Patient 6, blood isolate Scpt. L4 S$1512S neutral not indicated N/A
Patient 9: neutral P9:
9 Lymph MDR L4 M824T -2.34 0.01
Liver 0.12 Mycolipanoate
Patient 29: deleterious P29: synthase;
pks4, 49 Liver: B4, BS Scpt. L4 L301pP -5.64 0.06, 1.0 Polyketide
Rv1181 | msi3 (26) 2 2 | Spleen: B4 0.01 N/A synthase involved
4 Patient 2: Isol. 1 in the biosynthesis
(timepoint 0) neutral of methyl-
pks4, Patient 8: Isol. 3 Scpt. L2 S846S deleterious | P2:0.0744 loss branched fatty lipid
Rv1181 | msi3 (32) 2 5 2 | (timepoint week 4) INH-mono L2 R630L -4.49 P8: 0.0387 transient | acids metabolism
Mycocerosic acid
synthase-like
polyketide
synthase;
Polyketide
synthase likely
involved in the
biosynthesis of a lipid
polymethyl- metabolism
not not no position branched fatty
Rv1527c | pks5 3((33) 1 2 1| Patient 1: Isol. 2 indicated indicated | indicated N/A not indicated gain acid
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No. of patients

No. of with a variant
studies in that gene Variant
reporting /Total no. of No. of (Amino PROVEAN
variants isolates different Drug acid prediction gain/loss | Product & Gene
Alter. in that available of variants | Isolates in which the variant | Resistance change at | (cut-off - of variant | Protein Function function
Gene name gene Study | that patient found was present Level Lineage codon) 2.5) hetero-frequency | over time | (39) class
Patient 25: deleterious P25:
105 Eta: C1,C3 Sept. L2 Me672l 359 Eta: 0.24,0.01
Lungl: A2,A3,A4,B1,B2,C4,C5 Lungl: 0.01-1.00
Lung2: A1,A2,B1,C3,C4 Lung2: 0.03-0.18
Lung3: A3,B4,B5 Lung3: 0.02-0.41
Patient 28: L2/L4 deleterious | pag:
116 Lung4: B2 Scpt. (mixed) N1510K -2.82 Lung4: 0.06
Lung5: A2,A4,B1 Lung5: 0.01-0.25
Liver: A4 Liver-A4: 0.04
Patient 38: neutral P38:
97 Lung3: B1,B5 Scpt. L4 V1504l -0.96 Lung3: 0.02,0.09
Rv1527c | pks5 (26) 3 3 | Liver: C1 Liver-C1: 1.00 N/A
deleterious
Rv1527c | pks5 (32) 1 4 1 | Patient 10: Isol. 1 MDR L2 P261L -3.68 0.0162 loss
deleterious
Rv2024c | --- 3| (4) 1 2 1| Patient_b: Isol. 1 INH, SM L2 11457 -4.53 0.089 | loss
Patient 5:
Eta 0.03
Rv2024c | --- (26) 1 8 1| Lungd Scpt. L4 Y42Y neutral 0.18 | N/A
Isol. P1-P2-ITL,P4-6ITL,P8-
ITL,P10-ITL neutral 4.48 conserved
Isol. P1-P2-ITL,P4-6ITL,P8- WA47R neutral Function unknown | hypothetical
Rv2024c | --- (5) 1 8 2 | ITLP10-ITL MDR L4 D154G -0.37 not indicated | transient
Long-chain-fatty-
acid-CoA ligase
FadD15; Catalyzes
the activation of
long-chain fatty
acids as acyl- lipid
deleterious coenzyme A (acyl- | metabolism
Rv2187 | fadD15 31((4) 1 3 1 | Patient_a: isolate 2 INH-mono L2 F230S -7.91 0.085 | transient | CoA)
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No. of patients

No. of with a variant
studies in that gene Variant
reporting /Total no. of No. of (Amino PROVEAN
variants isolates different Drug acid prediction gain/loss | Product & Gene
Alter. in that available of variants | Isolates in which the variant | Resistance change at | (cut-off - of variant | Protein Function function
Gene name gene Study | that patient found was present Level Lineage codon) 2.5) hetero-frequency | over time | (39) class
Patient 25: detected in 54
isolates:
Eta: A3,B5,B6,C1,C3,C4
Lung1:A2,A3,B1,B3,84,C1,C2,
ca 0.07-1.00
Lung2:A1,A2,A4,B1,B5,C2-C5 0.01-0.50
Lung3:A3, A4, B3,B4,B5,C1- 0.05-0.62
Cc5 0.04-0.42
Lung5:A4,+H29B3,C2,D3-D5 0.02-1.00
Lung6:A1,A2,A3,B3,B5 0.02-0.91
Liver:A5,C1,C4,B2 0.01-0.09
Rv2187 | fadD15 (26) 1 105 1 | Spleen:A4,A5,B2,B3,B5,C2 Scpt. L2 L503L neutral 0.03-0.25 | N/A
Patient 6: Isol. 3
Rv2187 | fadD15 (32) 1 5 1 | (timepoint week 4) INH-mono L2 D570D neutral 0.1909 | transient
Patient 3 (C21/C27)C-->T
mutation happens in same
isolate than the increase to deleterious
Rv2477c | ettA 31(28) 1 2 1 | INH-resistance INH-mono L4 R287C -7.97 not indicated gain Energy-dependent
deleterious translational
Rv2477c | ettA (22) 1 2 1 | Patient 2: isolate 2 preXDR L2 W135G -12.76 >0.75 | gain throttle protein
EttA;translation cell wall &
factor; essential cell
gene for in vitro processes
Rv2477c | ettA (21) 1 2 1 | Patient 1: isolate 2 INH, STR L4 P547P neutral >0.70 | gain growth
Eta:
0.01;0.03;0.02
Patient 35: Lungl: 0.67 Phenolpthiocerol
Eta: A3, A5, B2 Lung 2: synthesis type-|
Lungl: C1 0.04;0.01 polyketide
Lung2: A3, C1 Lung 3: 0.01 synthase PpsA.
Lung3: B4 Lung 4: Involved in
Lung4: B4, C5 neutral 0.03; 0.02 phenolpthiocerol
Rv2931 | ppsA 3 (26) 1 98 1 | Lung5: A2 Scpt. L4 V61l -0.46 Lung 5: 0.02 N/A & phthiocerol lipid
Patient 11: isol. 3 neutral dimycocerosate metabolism
Rv2931 | ppsA (32) 1 5 1 | (timepoint 4) MDR L4 H13P -1.58 0.015 | transient | (dim) biosynthesis.
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No. of patients

No. of with a variant
studies in that gene Variant
reporting /Total no. of No. of (Amino PROVEAN
variants isolates different Drug acid prediction gain/loss | Product & Gene
Alter. in that available of variants | Isolates in which the variant | Resistance change at | (cut-off - of variant | Protein Function function
Gene name gene Study | that patient found was present Level Lineage codon) 2.5) hetero-frequency | over time | (39) class
neutral
-0.58
Isol. P5-ITL, P6-ITL, P8-ITL MDR A803T neutral transient
Rv2931 | ppsA (5) 1 8 2 | Isol. P6-ITL, P8-ITL MDR L4 R877H -1.93 not indicated | transient
deleterious
Rv2935 | ppsE 4| (14) 1 2 1 | Patient 2: isolate 2 MDR L2 C582R -11.13 0.69 | gain
Rv2935 | ppsE (4) 1 2 1 | Patient C: isolate 2 MDR L2 A718A neutral 0.1 | gain Phthlocgrol
synthesis
Rv2935 | ppsE ) 1 2 1| patient 8: isolate 2 MDR L4 A478E neutral 1.26 1.00 | gain polyketide
synthase type |
PpsE; Involved in lipid
Patient 12: isolate 1 neutral - the elongation of | Metabolism
Rv2935 | ppsE (32) 1 5 1 | (timepoint 0) MDR L2 A1220G 0.58 0.0178 | loss fatty acids
neutral -
Rv2973 | recG 31(2) 1 2 1 | Patient 10: isolate 2 MDR L4 M657R 1.09 1.00 | gain
deleterious Probable ATP-
Rv2973 | recG (10) 1 9 1| Present in isolate SF8 XDR L4 V521A -3.98 0.53 | transient | dependent DNA
helicase RecG;
Critical role in information
Patient 02: isolate 2 deleterious recombination and | Pathways
Rv2973 | recG (32) 1 4 1 | (timepoint 2) Scpt. L2 S475A -2.68 0.2665 | trans. DNA repair
not NAD(P)H quinone
Rv3303c | IpdA 3| (6) 1 2 1 | Patient 13: isolate 2 Scpt. L4 indicated | N/A not indicated gain reductase LpdA;
Patient 12: isolates 2-5 Involved in energy
Rv3303c | [pdA (32) 1 5 1 | (timepoints 2,4,6,8) MDR ) L470L neutral 0.0156 - 0.2795 | gain metabolism. intermediary
Protects against metabolism
neutral - oxidative &
Rv3303c | IpdA (36) 1 2 1 | Patient 1: isolate 2 preXDR L2 Va4l 0.91 not indicated gain stress respiration
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No. of patients

No. of with a variant
studies in that gene Variant
reporting /Total no. of No. of (Amino PROVEAN
variants isolates different Drug acid prediction gain/loss | Product & Gene
Alter. in that available of variants | Isolates in which the variant | Resistance change at | (cut-off - of variant | Protein Function function
Gene name gene Study | that patient found was present Level Lineage codon) 2.5) hetero-frequency | over time | (39) class
Isolate 1:
ins AC
(position
not
indicated)
Patient 1: isolate 1 RIF-mono Isolate 2: | deleterious 0.73 | loss
Rv3696 | glpK 6| (14) 1 2 2 | Patient 1: isolate 2 MDR L4 T91l -5.98 0.8 | gain
deleterious
-12.75
isolate S9 XDR W481G deleterious 0.3146 | gain
Rv3696 | glpK (10) 1 9 2 | isolate S9 XDR L4 W114C -12.96 0.375 | gain
deleterious
Rv3696 | glpK (22) 1 2 1 | Patient 1: isolate 2 XDR L2 S26R -4.95 >0.75 | gain
Rv3696 | glpK (21) 1 2 1 | Patient 3: isolate 1 Scpt. L4 N312N neutral >0.70 | loss
deleterious
Rv3696 | glpK (2) 1 2 1 | Patient 6: isolate 2 RIF-mono L4 C435R -3.53 1.00 | gain
neutral
-2.21 Probable glycerol
neutral kinase GIpK. Acts
-0.98 in rate-limiting
deleterious step in glycerol
W491S -3.08 0.0166 | loss utilization.
VA460L neutral 0.0208 | loss Key enzyme in the | Intermediary
T389P -0.22 0.0258 | loss regulation of metabolism
Patient 12: isolate 1 M266V deleterious 0.0321 | loss glycerol uptake & | &
Rv3696 | glpK (32) 1 5 5 | (timepoint 0) MDR L2 G89A -5.98 0.020 | loss metabolism respiration
neutral - cell wall &
Rv3879c | espK 3| (28) 1 2 1 | Patient 2: Isol. 2 (C1) INH-mono L2 D86N 0.86 not indicated | gain ESX-1 secretion- cell
deleterious associated protein | Processes
Rv3879c | espK (4) 1 2 1| Patient_c: isol. 1 MDR L2 Y543STOP | -318.82 0.247 | loss EspK
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No. of patients

No. of with a variant
studies in that gene Variant
reporting /Total no. of No. of (Amino PROVEAN
variants isolates different Drug acid prediction gain/loss | Product & Gene
Alter. in that available of variants | Isolates in which the variant | Resistance change at | (cut-off - of variant | Protein Function function
Gene name gene Study | that patient found was present Level Lineage codon) 2.5) hetero-frequency | over time | (39) class
Patient 15:
Lung4: B2 0.01
Lung5: A2 0.03
Lung6: B3 0.99
Liver: C5 0.01
Rv3879c | espk (26) 1 98 1| Eta: C1 Scpt. L4 S156S neutral 0.03 | N/A
Rv3910 | mviN 4| (4) 1 2 1 | Patient C: isolate 2 MDR L2 G708G neutral 0.05 | gain
Rv3910 | mviN (21) 1 2 1 | Patient 15: isolate 1 Scpt. L4 P1040P neutral 20.70 | loss
Patient 17: neutral
70 Lung6: AL A4 Sept. L4 L344L 0.14,0.08 Probable
Patient 22: deleterious peptidoglycan
82 Lungl: Al Scpt. L4 T228N -2.83 1.00 bioiy'_‘thJSi_sN
i . protein Mvi
Rv3910 | mviN (26) 2 2 | Lung3: B3 0.01 | N/A Essential for cell cell wall &
growth and cell
Patient 10: isolate 1 peptidoglycan processes
Rv3910 | mviN (32) 1 4 1 | (timepoint 0) MDR L2 V549A neutral 0.64 0.0172 | loss synthesis.

Patient and isolate numbering is according to the original publication, except for Casali et al (43)
Scpt. = susceptible; MDR = multi-drug resistant; XDR = extensively drug resistant; INH = isoniazid; RIF = rifampicin; STR =
streptomycin; Alter. = alternative
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