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Chapter 6: Discussion and Conclusion 

 

6.1 Discussion 

Our study aimed at modelling the evolutionary trajectories of Mtb towards drug resistance 

(DR). We first did an extensive search in literature to unbiasedly represent the distribution of 

Mtb genomes among the human adapted lineages of the M. tuberculosis complex. We then 

established linked common polymorphisms by determining universal markers of DR in Mtb 

irrespective of lineage designation and, we determined lineage specific associations among 

lineages to model evolutionary trajectories toward DR. The extensive search for unbiased Mtb 

lineages found in several databases yielded 9388 genomes used for our analysis. Additionally, 

37000 polymorphisms for analysis were found in our sequence data. To ensure that indeed a 

mutation was a DR mutation the WHO catalogue of DR mutations for both first and second 

line drugs was used.   

Our second objective was aimed at determining linked common polymorphisms found in Mtb 

isolates irrespective of lineage designation. We identified 64 universal markers of DR to more 

than 3 antibiotics. Most markers in functional genes had confirmed associations with DR in 

literature. We also identified that redox potential maintenance is key in maintaining multiple 

DR in Mtb. Furthermore, we hypothesised that Mtb evolution towards multidrug resistance 

starts with a rise of sub-populations within the pathogen characterized by an increased rate of 

mutations known also as the “mutator phenotype”. In our analysis, we confirmed that mutations 

in PE_PGRS genes are indeed the initial mutations that occur in the evolution towards 

multidrug resistance. 

Lastly, we determined evolutionary trajectories towards a DR phenotype in Mtb. Little is 

known about epistatic interactions between DR mutations in Mtb (7). Whole genome 

sequencing (WGS) studies have shown that there seems to be a preference for a combination 

of certain DR resulting in higher in vivo fitness (17). These combinations suggest the 

occurrence of epistasis and could play a role in the successful emergence of MDR and XDR 

(7,51). Our results from the various lineages analysed, lineages 1.2, lineages 3, lineages 4, 4.1, 

4.1 (Haarlem), 4.2 (Ural), and 4.6 (Uganda)  showed several combinations of associated DR 

mutations forming positive epistatic interactions suggested reducing the fitness cost resulting 

from DR mutation acquisition (7). We found several stable combinations of mutations, 
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including those confirmed in literature rpsL43/katG315, rpsL43/rpoB531, and 

rpoB531/katG315 (173). Therefore, the acquisition of one or additional DR mutations may 

compensate for fitness costs caused by the initial DR mutation (26).  

We expected to see statistically significant associations among DR mutations in lineage 2 

known as the Beijing lineage, but, interestingly, we did not find any statistically significant 

associations among DR mutations found in the collected strains of these lineages. Lineage 2 is 

often associated with a higher propensity to acquire DR mutations. This may be due to the 

inter-lineage diversity within this lineage that is suggested to have differences in the likelihood 

of DR resistance and an increased dataset may find higher frequencies of DR polymorphisms 

that may lead to better statistical associations with DR. Lineage 2 is the most widely studied 

on the effects of its diversity on DR phenotypes epidemiologically, clinically, and 

experimentally (252).  

Lineage 2 is often linked with treatment failure, disease relapses, and outbreaks of MDR-TB 

(128,253). While hyper virulence has been associated with Lineage 2, this is not the case with 

all strains belonging to this lineage (252). This lineage is associated with hypo and 

hypervirulence (252,254,255). The differences in these strains can be attributed to genetically 

encoded discrepancies, epigenetic modification, and natural variation in protein expression 

(252).  Therefore the genetic heterogeneity of large samples needs to be checked and if 

necessary reduced to sub-lineage level. 

Depending on the genetic background of strains, a certain combination of mutations may be 

beneficial in one background but deleterious in another (20). This is a primary example of how 

epistasis could modulate the evolution towards DR (17). This type of epistasis not only affects 

the size but also the sign (beneficial or deleterious) of the fitness costs of mutations (169). In 

the concept of signed epistasis, one mutational pathway may be either beneficial in a particular 

genetic background or the same mutational pathway may be detrimental or less beneficial in a 

different background (169). In our results, we determined several mutational pathways unique 

to the lineages analyzed in our study. These mutational pathways are suggested to be specific 

to the lineage in question and play a vital role in the evolutionary trajectory toward a resistant 

phenotype. 

Epistasis is necessary for pathogenic bacteria to improve their fitness cost (27). DR has long 

been believed to be associated with a reduction in fitness because antibiotics target essential 

and highly conserved genes (8,16,43,51). When mutations occur in these targeted genes, it 
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results in the inactivation or the prevention of drug activity and in turn, affects the normal 

function of the gene (51).  The clonal nature of Mtb means that negative fitness effects can 

only be alleviated through reversion or compensation because deleteriously mutated loci cannot 

be replaced through the transfer of intact loci from other strains (42). The reversion of 

resistance in Mtb is rarely observed hence a higher likelihood of the occurrence of 

compensatory evolution (26,27). Compensatory mutations of known and unknown functions 

in our study were found to play a role in the evolution of DR. The commonly known rpoA gene 

is suggested to compensate for fitness costs associated with rifampicin (RIF) resistance. In our 

study, we detected mutations in the rpoA gene at codon position 483 preceding the DR mutation 

in the rpoB gene at codon position 450 in the Ural lineage. The prerequisite mutation can be 

necessary to reduce the fitness cost to an acceptable level before the occurrence of the DR 

mutation.  

The best-known examples of compensatory mutations are found in rpoA and rpoC, encoding 

the α and β’subunits of the RNA polymerase, which compensate for fitness costs associated 

with the resistance mutations in rpoB (16,26,27,51).  Additionally, the combination of rpoB 

mutations with compensatory mutations in rpoA and rpoC is associated with the improved 

transmissibility of strains as evidenced by clonal exaptation of strains carrying these particular 

mutations that appear to restore resistance strains to wild-type function (171,176).  

Unfortunately, data on compensatory mutations is still limited and mainly focuses on INH and 

RIF (7). 

The initial/pre-requisite mutations are important when determining an optimal path toward 

resistance (17). Pre-requisite mutations also known as stepping stone mutations may or may 

not be associated with DR. If associated with DR, they are suggested to confer 

lower/intermediate levels of resistance ultimately resulting in higher levels of resistance when 

other mutations take place (228,229). The level of resistance is key and determines the success 

of a strain and the process of epistasis is suggested to affect the level of resistance (168). Low-

level resistance may enable the Mtb clonal lines to survive treatment providing an opportunity 

to acquire high-level resistance (229). The range of mutations that result in intermediate levels 

of resistance are not yet known and their clinical implication is not entirely clear (239).  

Several studies have found stepping-stone mutations that were suggested to imply the success 

of DR in Mtb strains (229). In our results, lineage 4.6 (Uganda), has a pre-requisite mutation 

in Rv2752c towards resistance to the drug ethambutol (EMB). Efflux pumps are often 
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suggested to be stepping stones to high-level resistance (77). In our study, we found 

prerequisite mutations in several efflux pumps and genes associated with increased levels of 

resistance, such as the Rv1258c/Tap gene in lineage 1.2 and the ubiA gene (171). Studies have 

found that ubiA genes emerge before the high level of ethambutol (EMB) resistance (176,228). 

In our results, ubiA mutations led to an evolutionary path towards embB substitution in codon 

305 known to confer the high-level resistance in the lineage 4.1 (Haarlem). Determining pre-

requisite mutations could enable predicting the development of high-level resistance, 

improving treatment protocols, and discovery of new drugs (108,229).  

Not all polymorphisms found were directly linked to DR; some of them were found in genes 

playing important roles in the virulence and the pathogenesis of Mtb in the various lineages of 

Mtb (243). We identified mutations in genes involved in secretion systems, cell wall synthesis, 

and sigma factors all suggested to be important for the virulence of Mtb. Nevertheless, our 

analysis showed that these mutations were also associated with the evolutionary pathways 

towards antibiotic resistance. The full set of virulence factors found in each lineage is provided 

in Appendix 35. 

Ultimately our study confirms that the evolutionary process of acquiring DR in Mtb involves 

a sequence of steps instead of occurring at once (256).  

 

6.2 Conclusive remark  

We must be able to predict the evolutionary trajectories of DR in Mtb. This in turn would 

improve the dosing regimens of antibiotics and ensure the effective use of antibiotics (168). 

Little or no experimental data is there that describes epistatic interactions that exist in Mtb, 

hence, it was appropriate to empirically determine associations among mutations in our study. 

It would be ideal to show the full sequence of mutational events and therefore determine the 

evolutionary consequences of each epistatic interaction in Mtb (169). Sequence divergent data 

may be used to study the role of epistasis or the use of experimental evolution, however, 

determining the exact order of mutations and their individual and combined effects on fitness 

is challenging even in simple organisms (41,169).  

Experimental infection models provide clear evidence that members of the M. tuberculosis 

complex differ in virulence and immunogenicity in experimental infection models, but how 

this affects the progression toward disease in humans is not clear (128). Studies have yielded 
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contradicting results on the effect of Mtb on strain diversity in clinical settings, hence we can 

only cautiously suggest whether Mtb diversity indeed does affect its human host (128). The 

disparity between in vitro isolate studies and clinical isolates may be due to the long evolution 

within the human body, the clonal interference, the variability in drug pressure, and the parallel 

evolution  (7). 

Further investigations on compensatory mutations in other antibiotics and not just INH and 

RIF are needed to determine the real influence of compensatory mutations in the DR evolution 

and the amelioration of the fitness cost in Mtb (26). This is crucial because identifying and 

inhibiting compensatory mechanisms may result in the disruption of DR acquisition and 

improve treatment outcomes (27). Even though recent improvements made in TB treatment are 

generous and must be acknowledged, however, significant gaps in our understanding of Mtb 

pathogenesis remain (8,223). Ultimately, understanding the epistatic interactions among DR 

mutations, the role of compensatory mutations, and the genetic background of Mtb will provide 

insight into the evolution of DR in Mtb (7). 
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Appendix 

 

module load bowtie2-2.3.4.1 

module load bcftools-1.7 

module load samtools-1.10 

module load sambamba 

 

##bowtie build index 

bowtie2-build GCF_000195955.2_ASM19595v2_genomic.fna Mtb_k12 

 

## mapping 

bowtie2 –x Mtb_k12 -1 SRR6397327_1.fastq.gz -2 SRR6397327_2.fastq.gz | samtools view –

b –o SRR6397327.bam 

## sort bam file 

samtools sort –o SRR6397327.sort.bam SRR6397327.bam 

## index bam files 

samtools index SRR6397327.sort.bam 

## remove duplicates 

sambamba markdup –r SRR6397327.sort.bam SRR6397327.rdm.bam 

# variant calling added additional annotation for filtering 

bcftools mpileup -Ou –f GCF_000195955.2_ASM19595v2_genomic.fna -a 

INFO/ADF,INFO/ADR,FORMAT/AD,DP,AF,SP SRR6397327.rdm.bam| bcftools call –

ploidy 1 -mv -Ob -o SRR6397327.bcf 

## normalise 
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bcftools norm –Ou –f GCF_000195955.2_ASM19595v2_genomic.fna –O z -o 

SRR6397327.norm.bcf 

## sort 

bcftools convert -O v -o SRR6397327.vcf SRR6397327.bcf 

tabix –f –p vcf SRR6397327.vcf 

bcftools sort SRR6397327.vcf –O z –o SRR6397327.sort.vcf 

tabix –f –p vcf SRR6397327.sort.vcf 

bcftools filter -g3 -G10 -e '(TYPE="snp" && QUAL <= 150 && FORMAT/DP <= 20 && 

QUAL/(DP4[2]+DP4[3]) <= 1 && DP4[2]+DP4[3] <=5 && AF <= 0.95 && SP > 30) 

SRR6397327.sort.vcf -O z -o SRR6397327.sort.vcf.filtered_2.vcf.g 

 

Appendix 1: The bash scripts used to do variant filtering of polymorphism in sequence files 

collected for analysis. 
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SamplesnameSource Country Lineage SRA/ENAaccession/BioprojectINH RIF EMB PZA

0163D Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067576.filtered_2.vcfR R R S

0166G Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4(Ural) ERR067577.filtered_2.vcfR R S S

0175R Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067578.filtered_2.vcfR R S R

0177T Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067580.filtered_2.vcfS S S S

0180X Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067581.filtered_2.vcfR R R R

0182Z Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067582.filtered_2.vcfR S R S

0217M Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067583.filtered_2.vcfR R R S

0218N Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067584.filtered_2.vcfR R R S

0219P Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4(LAM) ERR067585.filtered_2.vcfS S S S

0233E Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067586.filtered_2.vcfR S R R

0345B Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067587.filtered_2.vcfR R S S

0402N Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067588.filtered_2.vcfR R S S

0403P Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067589.filtered_2.vcfS S S S

0404Q Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067590.filtered_2.vcfR R R R

0459A Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4(LAM) ERR067591.filtered_2.vcfR R R S

0514K Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067592.filtered_2.vcfR R S R

0611Q Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067595.filtered_2.vcfS S S S

0635R Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4(Ural) ERR067596.filtered_2.vcfR S S S

0640X Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4(LAM) ERR067599.filtered_2.vcfR R R S

0032L Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067600.filtered_2.vcfR S S S

0101L Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4(LAM) ERR067601.filtered_2.vcfS S S S

0113Z Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4 ERR067602.filtered_2.vcfR S S R

0309M Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4(Haarlem) ERR067603.filtered_2.vcfR R R R

0584L Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067604.filtered_2.vcfS S S R

0336R Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4(Ural) ERR067606.filtered_2.vcfS S S S

0096F Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067608.filtered_2.vcfR R S S

0314S Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4(Ural) ERR067609.filtered_2.vcfR R S S

0317W Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067610.filtered_2.vcfR S S S

0344A Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4(LAM) ERR067612.filtered_2.vcfR S S R

0628J Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067613.filtered_2.vcfR R S S

0028G Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4 ERR067614.filtered_2.vcfS S S S

0029H Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4(Ural) ERR067615.filtered_2.vcfR R S R

0030J Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4(Haarlem) ERR067616.filtered_2.vcfS S S S

0043Y Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_4(Haarlem) ERR067617.filtered_2.vcfS S S S

0044Z Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067618.filtered_2.vcfR R S R

0050F Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067619.filtered_2.vcfR R R S

0053J Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067620.filtered_2.vcfR R R S

0061S Casaliet.al.NatGenet.2014Mar;46(3):279-86Russia Lineage_2 ERR067622.filtered_2.vcfR R R S

Appendix 2: Metadata of Mycobacterium tuberculosis strains for each sequence file. 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMoltype

1 1 0.78 L|M,G,R 0.11|0.88 Rv0001 dnaA 1 Chromosomal replication initiator protein DnaAT->A,T->G,T->TTGA,T->TTGAAACCAAGACCCGGAACTAACGAGAACCAGGGAGATACGTCGT,T->TTGAAAGAGACAGGTCGT,T->TTGAAATACGTCGT,T->TTGAACCAAGACCCGGAACTAACGAGAACCAGGGAGATACGTCGT,T->TTGAACCAGGGAGATACGTCGT,T->TTGAACCAGGGAGATATGTCGT,T->TTGAACGAGAACCAGGGAGATACGTCGT,T->TTGAACTAACGAGAACCAGGGAGATACGTCGT,T->TTGAACTAGGGAGATACGTCGT,T->TTGAAGACCCGGAACTAACGAGAACCAGGGAGATACGTCGT,T->TTGAAGATACGTCGT,T->TTGAAGCTCGACCCGGAACCAAGACCCGGAACTAACGAGAACCAGGGAGATACGTCGT,T->TTGAAGCTCGACCCGGAACCAAGACCCGGTACTAACGAGAACCAGGGAGATACGTCGT,T->TTGAATCAAGACCCGGAACTAACGAGAACCAGGGAGATACGTCGT,T->TTGAATCAGGGAGATACGTCGT,T->TTGACAACCAGGGAGATACGTCGT,T->TTGACAAGGGAGATACGTCGT,T->TTGACACCCGGAACTAACGAGAACCAGGGAGATACGTCGT,T->TTGACACGTCGT,T->TTGACACTGTGGTGAAGCCTGAACCAGGGAGATACGTCGT,T->TTGACAGGAGATACGTCGT,T->TTGACATACGTCGT,T->TTGACCAAGACCCGGAACTAACGAGAACCAGGGAGATACGTCGT,T->TTGACCAAGGGAGATACGTCGT,T->TTGACCAGAACCAGGGAGATACGTCGT,T->TTGACCAGGGACATACGTCGT,T->TTGACCAGGGAGAATCGTCGT,T->TTGACCAGGGAGAGACGTCGT,T->TTGACCAGGGAGATACATCGT,T->TTGACCAGGGAGATACGTAGT,T->TTGACCAGGGAGATACGTCAT,T->TT

2 2 0.26 M|*,R,G 0.99|0.0 Rv0001 dnaA 1 Chromosomal replication initiator protein DnaAT->A,T->C,T->G,T->TGACATACGTCGTTGAC,T->TGACCCAGGGAGATACGTCGTA,T->TGAGATACATCGTTGA,T->TGAGATACGTCGTTGA,T->TGAGTTCCGGCGTTGA,T->TGATACGTCGTTGA,T->TGATC

3 3 0.31 M|*,S,L 1.0|0.0 Rv0001 dnaA 1 Chromosomal replication initiator protein DnaAG->C,G->GACATACGTCGTTGAC,G->GACGTCGGTGAC,G->GACGTCGTTAAC,G->GACGTCGTTGAC,G->GACGTCGTTGACC,G->GAGATACATCGTTGA,G->GAGATACGTCGTTGA,G->GAGTTCCGGCGTTGA,G->GATACGTCGTTGA,G->GATTGAC,G->T,Not found

4 4 0.33 M|*,W,C 1.0|0.0 Rv0001 dnaA 1 Chromosomal replication initiator protein DnaAA->AAGATACGTCGTTGA,A->AAGATACGTCGTTGAC,A->ACAGATACGTCGTTGAC,A->ACATACGTCGTTGAC,A->ACGTCGGTGAC,A->ACGTCGTTAAC,A->ACGTCGTTGAC,A->ACGTCGTTGACC,A->ACGTTGAC,A->ACTGAC,A->AGAGATACGTCGTTGAC,A->AGATACATCGTTGA,A->AGATACGTCGTTGA,A->AGTCGTTGA,A->AGTCGTTGAC,A->AGTTCCGGCGTTGA,A->ATACGTCGTTGA,A->ATACGTCGTTGAC,A->ATACGTCGTTGC,A->ATCGA,A->ATCGTTGA,A->ATCGTTGAC,A->ATGA,A->ATGAC,A->ATTGA,A->ATTGAC,A->G,A->T,Not found

5 5 0.31 T|H,R,*,S,L,P,Q1.0|0.0 Rv0001 dnaA 2 Chromosomal replication initiator protein DnaAC->AGATACGTCGTTGAC,C->CACGACGTTGAC,C->CACGTCGCTGAC,C->CACGTCGTGGAC,C->CACGTCGTTGAC,C->CAGATACGTCGTTGAC,C->CATACGTCGTTGAA,C->CATACGTCGTTGAC,C->CCCAGGGAGATACGTCGTTGACC,C->CCGAGAACCAGGGAGATACGTCGTTGACCGA,C->CCTAACGAGAACCAGGGAGATACGTCGTTGACC,C->CGAC,C->CGGAGATACGTCGTTGAC,C->CGTCGGTGAC,C->CGTCGTTAAC,C->CGTCGTTGAC,C->CGTCGTTGACC,C->CGTTGAC,C->CTGAC,C->G,C->GAGATACGTCGTTGAC,C->GTCGTTGAC,C->T,C->TACGTCGTTGAC,C->TCGTTGAC,C->TGAC,C->TTGAC,Not found

6 6 0.0 T|P,R 1.0|0.0 Rv0001 dnaA 2 Chromosomal replication initiator protein DnaAC->CAAGACCCGGAACTAACGAGCACCAGGGAGATACGTCGTTGACT,C->CCAGGGAGATACGTCGTTGACC,C->CCGTCGTTGACC,C->CCGTGGTTGACC,C->CGAGAACCAGGGAGATACGTCGTTGACCGA,C->CTAACGAGAACCAGGGAGATACGTCGTTGACC,C->CTCGTTGACC,C->CTCGTTGACG,C->CTCGTTGAGC,C->CTTGACC,C->GTCGTTGACC,Not found

7 71 0.0 P|L 0.99|0.0 Rv0001 dnaA 24 Chromosomal replication initiator protein DnaAC->T

8 237 0.01 R|E 0.99|0.0 Rv0001 dnaA 79 Chromosomal replication initiator protein DnaAG->A

9 371 0.03 P|* 0.98|0.01 Rv0001 dnaA 124 Chromosomal replication initiator protein DnaAC->T

10 645 0.0 T|P 1.0|0.0 Rv0001 dnaA 215 Chromosomal replication initiator protein DnaAA->C,Not found

11 698 0.0 R| 1.0|0.0 Rv0001 dnaA 233 Chromosomal replication initiator protein DnaANot found

12 1126 0.0 A|R 0.99|0.0 Rv0001 dnaA 375 Chromosomal replication initiator protein DnaAC->T

13 1131 0.02 I|Y 0.99|0.0 Rv0001 dnaA 377 Chromosomal replication initiator protein DnaAC->A

14 1186 0.0 A|P 0.99|0.0 Rv0001 dnaA 395 Chromosomal replication initiator protein DnaAG->A

15 1199 0.0 R|T 0.99|0.0 Rv0001 dnaA 400 Chromosomal replication initiator protein DnaAG->A

16 1302 0.03 P|Q,L 0.99|0.0 Rv0001 dnaA 434 Chromosomal replication initiator protein DnaAC->A,C->T

17 1326 0.01 Q|I,T 0.99|0.0 Rv0001 dnaA 442 Chromosomal replication initiator protein DnaAG->C,G->T

18 1519 0.01 K|S 0.99|0.0 Rv0001 dnaA 506 Chromosomal replication initiator protein DnaAC->T

19 2222 0.02 S|L 0.99|0.0 Rv0002 dnaN 57 DNA polymerase III (beta chain) DnaN (DNA nucleotidyltransferase)C->T

20 2357 0.0 V|L 0.99|0.0 Rv0002 dnaN 102 DNA polymerase III (beta chain) DnaN (DNA nucleotidyltransferase)C->T

21 2380 0.01 T|S 0.99|0.0 Rv0002 dnaN 110 DNA polymerase III (beta chain) DnaN (DNA nucleotidyltransferase)C->T

22 2422 0.0 E|R 0.99|0.0 Rv0002 dnaN 124 DNA polymerase III (beta chain) DnaN (DNA nucleotidyltransferase)A->C

23 2532 0.3 T|R 0.92|0.07 Rv0002 dnaN 160 DNA polymerase III (beta chain) DnaN (DNA nucleotidyltransferase)T->C

24 2539 0.0 M|R 0.99|0.0 Rv0002 dnaN 163 DNA polymerase III (beta chain) DnaN (DNA nucleotidyltransferase)T->C

25 2586 0.0 L|*,C 0.99|0.0 Rv0002 dnaN 178 DNA polymerase III (beta chain) DnaN (DNA nucleotidyltransferase)G->A,G->T

26 2745 0.0 G| 1.0|0.0 Rv0002 dnaN 231 DNA polymerase III (beta chain) DnaN (DNA nucleotidyltransferase)Not found

27 3143 0.01 L|Y,S 0.99|0.0 Rv0002 dnaN 364 DNA polymerase III (beta chain) DnaN (DNA nucleotidyltransferase)G->A,G->C

28 3170 0.0 R|D 0.99|0.0 Rv0002 dnaN 373 DNA polymerase III (beta chain) DnaN (DNA nucleotidyltransferase)C->A

29 3186 0.02 L|W 0.99|0.0 Rv0002 dnaN 378 DNA polymerase III (beta chain) DnaN (DNA nucleotidyltransferase)A->G

30 3192 0.0 G|A 0.99|0.0 Rv0002 dnaN 380 DNA polymerase III (beta chain) DnaN (DNA nucleotidyltransferase)A->G

31 3390 0.0 T|L,P 0.99|0.0 Rv0003 recF 37 DNA replication and repair protein RecF (single-strand DNA binding protein)G->C,G->T

32 3439 0.0 R|A 0.99|0.0 Rv0003 recF 53 DNA replication and repair protein RecF (single-strand DNA binding protein)G->A

33 3446 0.55 A|S 0.74|0.25 Rv0003 recF 56 DNA replication and repair protein RecF (single-strand DNA binding protein)C->T

34 3452 0.0 L|R 0.99|0.0 Rv0003 recF 58 DNA replication and repair protein RecF (single-strand DNA binding protein)T->C

35 3472 0.01 G|V 0.99|0.0 Rv0003 recF 64 DNA replication and repair protein RecF (single-strand DNA binding protein)A->G

36 3522 0.0 C|A 0.99|0.0 Rv0003 recF 81 DNA replication and repair protein RecF (single-strand DNA binding protein)T->C

37 3681 0.0 R|V 0.99|0.0 Rv0003 recF 134 DNA replication and repair protein RecF (single-strand DNA binding protein)C->T

38 3812 0.02 G|L 0.99|0.0 Rv0003 recF 178 DNA replication and repair protein RecF (single-strand DNA binding protein)G->C

39 4013 0.16 P|I 0.01|0.98 Rv0003 recF 245 DNA replication and repair protein RecF (single-strand DNA binding protein)T->C

40 4080 0.01 E|I,N 0.99|0.0 Rv0003 recF 267 DNA replication and repair protein RecF (single-strand DNA binding protein)G->A,G->T 

Appendix 3: Annotated polymorphisms identified by the split program in 9388 sequence files 

of Mycobacterium tuberculosis strains. 
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>H37Rv

MMMMTTPRPTRAIARPQKSVTETMLGLRLGTRALGCRGIEGADGVHGPIMASGTDGNNEH

KDSSPIEHAAYDSTNLTRVLMDAKAAILFRYIILGLPTYADLPRSRSTSAPGGAAITSRA

LPLVAGKTDVLYRIGDLAATRPSAANGYYGFLATTIHADLVVVAVSIPPQRGQRVVDTSS

TQQNGAAPTTVSVPGPAAPISLRTGVDPSGARKRGAENDARTDSLGRTLYPSYQPDPPGR

RQEGRRQEGGGQGIIDQDGERPVDGSGAEVLDIIELQWGGAPGAQAGLAIYVRGG*NEED

HSWAVLRSEAAFFQRAYEAAGSGHGDDPFTTGASSAALTRRADRAAAARAMMMVGLAFAK

TRLVFEWLLGVHHQQARRCLRRASVAPEFIYGTACAGSVTADTAVVVVSAPFVLDAGAGG

VASTLIRLLPLLYARMQLGPMVAAAELVPALIERRGAARAPTMWAAHSYVMLYLGVAAVS

TCYPAPFHAVTPAVVRNFEGTISPGDEFADGEEFAPTGLYRRRAEVRLDIGAWRGDEREG

SDPDHPLLLVVRVGHHGGGGIERSYGIHTALGYLVESLERSESSIALAYDDQAEALTSNA

TGVVVPPPPPPPPPPPPPPPPLQAASVLALTLGPRTYLDHVTRGRLSVMPTGATDVRYEM

VPDPNDRNRVAPTYPEIPNGVARPRLGYPPGWGDGQLPLRRLAWEGGGETEVLLGDRFCP

GSPSVGRVVMGWHPFLRKIMLDELHAGAPARDAKFERQPGVVYNFGNPSRPPAPPPRPPV

PPAAPLEELDSGAKAEVNGLKKFAAELEKVWDTHDMVELDEGDDPVGISEIEGTVQIEPV

MGNATVVVDDDPPVVVDDDPPVVVDDDPPPVVVDDDPPPVVVDDDPPPVVDDDAVVVAAA

GVLLIVWWIIELVPNAYLPNAEGEGGVGCHVVLLPVTPYSATIGPN*FYGVSFRRAVTAA

AACDRAANAVEARIDEEFAGRRDTAHPRSAVHVAVGRTKVHDRTRVDPEVASRIPGVHFA

AAAAAPLAGTAIAPDTTAVHMALLVILIDILRELFLDWGYFLALAALAHVDSTWPVAAAP

LDAYVRLFGVRRIDTDTINVGAMGAGLMVMLDLIIIRNALGGVATGRGCGQKDLLLFREE

PRRPDDHHHHNHTGLEGAPDCGRNALLLTIARLRSKR*ESRRGEILLTLTQQQAAAPSLS

DDADFSFGHGCHVTKYALPNPGDAVIILRAVLPATFVGTSGTKFPPDRLNGRDRHLRVTS

PRMPAELGPPAVGFPARVAVTYRKLLLAMGGSTAHPSFDPAVALDVVALVIIAPAAVNGL

TAISSRTGEPPLPGVGALLHRGGHTYHEYLLSSDLGALSAVGAARALTAAPSLASAALDA

SNAEQALSVAMRANPVSSGDSNIGGGGGGAGGGGGGGVGGGGGGGAGLADRALPTAGDGP

MSDINGSRARDLKDIQWAAAADNVYAFTIGQRPSVGAAGVFGSEVGHGVAATGVVVTIAR

RSYLGASQSGAIVRANGASAPGGDLRAWPIFPLSDLTATEALLFNARGGKTVQLDDTELG

WAVAAETRDARPSRAPAGGGNGAGGQAGGGGAGAAGGGGGGGGGGDGAAAIGLGGGGLDG

VVGAASSGGGVGGGGGHGAGAGAGGGGANGGDGGAAGGTDRRYGSIATTADDSATVTNGL

GPSNRGPAWRTAVGTGGTEEKAEFAERSFMAMTVAADLATGGQGMTNGGDRS*WTGGKWG

DGVTRSAYPADPPAMGKLDPGRCMTVRPDKGDISLRRARGAVTTIRGIASITDIADLLQP

VEQPTVMLSQLWITGAFGGSYGFDDAARLFRRARLSRDLLGGALAGGDQQMAYPADKLAK

APTGIMGSAALTADAAAIQGPLGRYGIGEPNAAAVWLLQLGIGRDRTQETPSARAILPEA

GSPLGGPGGANRSLALEKIRIMPAAAMSVASYYGTTGLQAFDKSRHSGDGRLALVLVPYL

ASRGEDAMMGGLRAMFVVINDCNTFIHNLTVTGIIADSGLNSENDEEFKRAPGAYVGVAI

AQVGIAYEDVDAGYPTAPPIPPVAEVIADATLPVPIPPEVKVGRLGQNPKDVSPLPGPGA

GTGPRMVTRNVNPSPIIQQQAQPRRGTDTDVARLYLLARRVGEPLALSGLAALIKGRNNN

TTPPNNLIIGGARAQSRSGENSDAGRLQVRSATAGVIVHPQETDAARRAARQDQDDDNQV

Appendix 4: Pseudo sequences of amino acids for each of the 9388 Mycobacterium 

tuberculosis strains and reference genomes. 
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ID Location Power Allele statesAllele freq.Locus tag Gene nameCodon Annotation

16025 1779274 0,95 G,L,P|H 0.99,0.0,0.0|1.0Rv1572c hypothetical protein9 Rv1572c, (MTCY336.31B), len: 34 aa. Partial ORF,part of REP13E12 repeat element; 3' end of Rv1587c (MTCY336.17) after phage-like element (see citation below). Similar to C-terminal ends of other REP13E12 repeat elements e.g. Rv1148, Rv1945, Rv3467, etc. Length extended since first submission (+7 aa). This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).

12802 1385255 0,96 G,P|G,R 0.99,0.0|0.01,0.98Rv1243c PE_PGRS23 475 PE-PGRS family protein PE_PGRS23

14921 1636170 0,93 N,M,S|N,R0.99,0.0,0.0|0.02,0.97Rv1452c PE_PGRS28 687 PE-PGRS family protein PE_PGRS28

9209 968434 0,92 Q,-,P|-,P 0.99,0.0,0.0|0.01,0.98Rv0872c PE_PGRS15 604 PE-PGRS family protein PE_PGRS15

13067 1418868 0,89 S,P,Q,R|L,P,R0.98,0.0,0.0,0.0|0.97,0.0,0.01Rv1269c Conserved probable secreted protein29 Rv1269c, (MTCY50.13), len: 124 aa. Conserved probable exported protein with putative N-terminal signal sequence. Similar to Mycobacterium tuberculosis protein Rv1813c|Y0DU_MYCTU|Q50620 hypothetical protein cy1a11.30 (137 aa), FASTA scores: E(): 9e-21, (41.6% identity in 137 aa overlap).

8248 859239 0,73 A,I,P|I,S 0.94,0.04,0.0|0.01,0.98Rv0766c cyp123 279 Probable cytochrome P450 123 Cyp123

11024 1191351 0,95 N,C|C,H 0.99,0.0|0.0,0.99Rv1068c PE_PGRS20 267 PE-PGRS family protein PE_PGRS20

9204 968429 0,8 G,-,A,N|-,A,P0.97,0.0,0.02,0.0|0.0,0.03,0.96Rv0872c PE_PGRS15 606 PE-PGRS family protein PE_PGRS15

31031 3739978 0,99 N,Y|H,L 0.99,0.0|0.98,0.01Rv3345c PE_PGRS50 933 PE-PGRS family protein PE_PGRS50

10911 1189139 0,97 G,A|A 0.99,0.0|1.0Rv1067c PE_PGRS19 429 PE-PGRS family protein PE_PGRS19

31712 3766912 0,96 A,G,R,W|G,P0.99,0.0,0.0,0.0|0.0,0.99Rv3350c PPE56 64 PPE family protein PPE56

33168 3899451 0,95 H,P,R|P 0.99,0.0,0.0|1.0Rv3480c Possible triacylglycerol synthase (diacylglycerol acyltransferase)318 Rv3480c, (MTCY13E12.33c), len: 497 aa. Possible triacylglycerol synthase (See Daniel et al., 2004), similar to many from Mycobacterium tuberculosis strains H37Rv and CDC1551 e.g. O69701|Y1D4_MYCTU|Rv3734c|MT3839|MTV025.082c (454 aa), FASTA scores: opt: 520, E(): 2e-23, (39.95% identity in 488 aa overlap); Q10554|Y895_MYCTU|Rv0895|MTCY31.23 (505 aa), FASTA scores: opt: 434, E(): 2.7e-18, (34.2% identity in 497 aa overlap); AAK45165|MT0919 (520 aa), FASTA scores: opt: 434, E(): 2.7e-18, (34.2% identity in 497 aa overlap); etc. Also similar to Q9X7A8|MLCB1610.05|ML1244 conserved membrane protein from Mycobacterium leprae (491 aa), FASTA scores: opt: 272, E(): 1e-08, (28.85% identity in 485 aa overlap); and Q9RIU8|CM11.13c hypothetical 47.1 KDA protein from Streptomyces coelicolor (446 aa), FASTA scores: opt: 254,E(): 1.1e-07, (30.4% identity in 497 aa overlap). Seems to belong to the UPF0089 family.

13069 1418870 0,95 A,L|P,T 0.99,0.0|0.98,0.01Rv1269c Conserved probable secreted protein29 Rv1269c, (MTCY50.13), len: 124 aa. Conserved probable exported protein with putative N-terminal signal sequence. Similar to Mycobacterium tuberculosis protein Rv1813c|Y0DU_MYCTU|Q50620 hypothetical protein cy1a11.30 (137 aa), FASTA scores: E(): 9e-21, (41.6% identity in 137 aa overlap).

18419 2061447 0,9 R,A,L|A,C,G0.99,0.0,0.0|0.01,0.01,0.97Rv1818c PE_PGRS33 410 PE-PGRS family protein PE_PGRS33

14920 1636166 0,8 G|G,N 1.0|0.01,0.98Rv1452c PE_PGRS28 689 PE-PGRS family protein PE_PGRS28

22518 2564374 0,97 V,D|G 0.99,0.0|1.0Rv2293c hypothetical protein220 Rv2293c, (MTCY339.17), len: 246 aa. Conserved hypothetical protein; some similarity to hypothetical protein (299 aa) AAK24237.1| (AE005897) belonging to phosphorylase family [Caulobacter crescentus] (33% identity in 131 aa overlap). Possible lipoprotein: signal peptide at N-terminus

19478 2180650 0,99 S,G,R|H,R 0.99,0.0,0.0|0.99,0.0Rv1928c Probable short-chain type dehydrogenase/reductase190 Rv1928c, (MTCY09F9.36), len: 255 aa. Probable short-chain dehydrogenase/reductase, highly similar to others e.g. NP_228109.1|NC_000853 oxidoreductase (short chain dehydrogenase/reductase family) from Thermotoga maritima (257 aa); T41116 short chain dehydrogenase from Schizosaccharomyces pombe (261 aa); P87219|SOU1_CANAL sorbitol utilization protein (SDR family) from Candida albicans (281 aa); P25529|HDHA_ECOLI 7-alpha-hydroxysteroid dehydrogenase from Escherichia coli (255 aa), FASTA scores: opt: 541, E(): 1.2e-27, (37.5% identity in 251 aa overlap); etc. Also similar to many mycobacterial tuberculosis proteins e.g. Rv1350, Rv0927c, Rv2002, Rv0769, Rv2766c,etc. Contains PS00061 Short-chain alcohol dehydrogenase family signature. Belongs to the short-chain dehydrogenases/reductases (SDR) family.

3184 334657 0,97 L,A,G|A,G 0.99,0.0,0.0|0.98,0.01Rv0278c PE_PGRS3 552 PE-PGRS family protein PE_PGRS3

3266 335704 0,96 R,P|P 0.99,0.0|1.0Rv0278c PE_PGRS3 203 PE-PGRS family protein PE_PGRS3

6567 673341 0,95 A|D,G 1.0|0.98,0.01Rv0578c PE_PGRS7 859 PE-PGRS family protein PE_PGRS7

557 49692 0,96 G,A|G,E 0.99,0.0|0.01,0.98Rv0045c Possible hydrolase83 Rv0045c, (MTCY21D4.08c), len: 298 aa. Possible hydrolase, showing similarity with others. Also similar to Mycobacterium tuberculosis proteins Rv3473c, Rv1123c,Rv1938, Rv3617, Rv3670, etc.

37405 4326464 0,95 N|I,T 1.0|0.98,0.01Rv3854c ethA 337 Monooxygenase EthA

18926 2133472 0,93 L,*,F,Y|Y 0.99,0.0,0.0,0.0|1.0Rv1883c hypothetical protein74 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).

8585 916684 0,85 R|R,L 1.0|0.01,0.98Rv0823c Possible transcriptional regulatory protein322 Rv0823c, (MTV043.15c), len: 389 aa. Possible transcriptional regulator (resembles nitrogen regulation protein), equivalent (but longer 24 aa in N-terminus) to MLU15182_31|U15182|NtrB NtrB protein from Mycobacterium leprae (384 aa), FASTA scores: opt: 2070, E(): 0, (82.3% identity in 384 aa overlap) (see citation below). Also highly similar to CAB63312.1|AL133471|SCC82.03c hypothetical protein from Streptomyces coelicolor (406 aa); and to many transcriptional regulators members of UPF0034 family (NIFR3/SMM1) e.g. D26185|BAC180K_143 protein similar to transcriptional regulator (nitrogen regulation protein) from Bacillus subtilis (333 aa), FASTA scores: opt: 609,E(): 1.4e-32, (38.3% identity in 326 aa overlap); NP_349795.1|NC_003030 NifR3 family enzyme from Clostridium acetobutylicum (321 aa); etc. Contains PS01136 Uncharacterized protein family UPF0034 signature.

8249 859240 0,69 E,R,V|E,K,R0.99,0.0,0.0|0.01,0.96,0.01Rv0766c cyp123 278 Probable cytochrome P450 123 Cyp123

38403 4408009 0,98 V,A|G 0.99,0.0|1.0Rv3919c gid 65 Probable glucose-inhibited division protein B Gid

3263 335701 0,98 R,A,H|A,G,M0.99,0.0,0.0|0.0,0.99,0.0Rv0278c PE_PGRS3 204 PE-PGRS family protein PE_PGRS3

3259 335693 0,98 A,G|G,P,S 0.99,0.0|0.99,0.0,0.0Rv0278c PE_PGRS3 207 PE-PGRS family protein PE_PGRS3

10920 1189147 0,97 T,A|A 0.99,0.0|1.0Rv1067c PE_PGRS19 427 PE-PGRS family protein PE_PGRS19

17653 1986637 0,78 R,G|R,Q 0.99,0.0|0.01,0.98Rv1754c hypothetical protein12 Rv1754c, (MTCY28.17c), len: 563 aa. Conserved protein, has proline-rich central region. Some similarity in central region to other Mycobacterium tuberculosis proline-rich proteins e.g. O06555|Rv1157c|MTCI65.24c (371 aa), (32.5% identity in 191 aa overlap). Contains PS00017 ATP/GTP-binding site motif A (P-loop). A core mycobacterial gene; conserved in mycobacterial strains (See Marmiesse et al., 2004).

12801 1385254 0,79 G,A|A 0.95,0.04|1.0Rv1243c PE_PGRS23 475 PE-PGRS family protein PE_PGRS23

30728 3737112 0,99 D,N|D,N 0.99,0.0|0.0,0.99Rv3344c PE_PGRS49 443 PE-PGRS family protein PE_PGRS49

30794 3738028 0,99 H,G|A,G 0.99,0.0|0.99,0.0Rv3344c PE_PGRS49 138 PE-PGRS family protein PE_PGRS49

31203 3743401 0,99 A,L,P|L 0.99,0.0,0.0|1.0Rv3346c Conserved transmembrane protein19 Rv3346c, (MTV004.02c), len: 85 aa. Conserved transmembrane protein, highly similar to mycobacterium hypothetical proteins O50384|Rv3355c|MTV004.12c from strain H37Rv (97 aa), FASTA scores: opt: 413, E(): 4.6e-23,(85.55% identity in 97 aa overlap); O32878|MLCB1779.16c|ML0675 from Mycobacterium leprae (91 aa), FASTA scores: opt: 349, E(): 1.7e-18, (67.35% identity in 95 aa overlap). Contains possible membrane spanning regions.

4046 373368 0,97 T,P|N 0.99,0.0|1.0Rv0305c PPE6 782 PPE family protein PPE6

30788 3738024 0,99 G,H,I,Q,R|Q,R0.99,0.0,0.0,0.0,0.0|0.99,0.0Rv3344c PE_PGRS49 139 PE-PGRS family protein PE_PGRS49

Appendix 5: Universal makers of antibiotic resistance found in functional and non-functional 

genes in M. tuberculosis isolates. 
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Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType Antibiotic

1280683 0.98 A,D|A,D 0.99,0.0|0.01,0.98Rv1153c omt 55 Probable O-methyltransferase OmtG->C,G->G,G->GCGAAGTEMB

1721425 0.97 G,R|G,R 0.99,0.0|0.02,0.97Rv1526c Probable glycosyltransferase213 Rv1526c, (MTCY19G5.02), len: 426 aa. Probable glycosyltransferase, highly similar to G467196 Protein L518_C2_147 from Mycobacterium leprae (421 aa), FASTA scores, opt: 1497, E(): 0, (55.0% identity in 424 aa overlap); similar to G452504 rhamnosyltransferase (24.7% identity in 433 aa overlap); and P96565|U84350 glycosyltransferase GTFE from Amycolatopsis orientalis (408 aa), E(): 3.4e-24, (28.4% identity in 429 aa overlap), also high similarity to Rv1524|MTCY19G5.04c (58.7 % identity in 416 aa overlap).Not foundEMB

4363482 0.97 W,A|A,L 0.99,0.0|0.01,0.98Rv3883c mycP1 426 Membrane-anchored mycosin MycP1 (serine protease) (subtilisin-like protease) (subtilase-like) (mycosin-1)C->-,C->C,Not foundEMB

4160535 0.96 A,-|A,M 0.99,0.0|0.01,0.98Rv3716c hypothetical protein127 Rv3716c, (MTV025.064c), len: 133 aa. Conserved protein, equivalent to O69519|Y1B6_MYCLE|ML2330|MLCB2407.20 hypothetical 11.9 KDA protein from Mycobacterium leprae (116 aa), FASTA scores: opt: 616, E(): 2.6e-21, (84.55% identity in 110 aa overlap). Also highly similar to hypothetical ~12 kDa proteins in the vicinity of recR from other bacteria e.g. Q9XAI3|YT3D_STRCO|SC66T3.30c hypothetical 11.7 KDA protein from Streptomyces coelicolor (115 aa), FASTA scores: opt: 379, E(): 9.5e-11, (50.8% identity in 122 aa overlap); BAB56641|SAV0479 conserved hypothetical protein from Staphylococcus aureus subsp. aureus Mu50 (105 aa) FASTA scores: opt: 295, E(): 4.9e-07,(41.75% identity in 103 aa overlap); Q99WC4P24281|YAAK_BACSU hypothetical 11.8 KDA protein in DNAZ-RECR intergenic region from Bacillus subtilis (107 aa), FASTA scores: opt: 272, E(): 5.3e-06, (39.4% identity in 104 aa overlap); P17577|YBAB_ECOLI|B0471|Z0588|ECS0524 from Escherichia coli strain K and O157:H7 (109 aa), FASTA scores: opt: 256, E(): 2.8e-05, (38.C->-,C->C,C->CACCCGGCATACCCGGCATACCCGGCATACCTGGCGCTCCCGGCGGCGCAGCCGGTGGTGCCGGCGGGCGCATCGCGCCGGCCAATGCACCCAGCCGTTCCTGCGCCATCTTCGTCACCTGCTGGGACGCGTCGCGCATCGCACCGACGATCAGGTCCTGCAAGGTCTCGATGTCGTCGGGATCGACGACCTTGGGGTCGATCGTCACGCCGATCACCTCCCCGCTGCCTTTGACGACGACCTTGACCAGGCCCCCACCGGCTTGACCGTGCACCTCAGAGTTCGCCAGCTGTTGCTGGGCCTCCAGGAGCTTTTGCTGCATCTGCTGCGCCTGAGCGAGCAGCGCCGACATGTCGCCTCCGGGTTGCATGACAGTCCCCTAGCATCTTGGTCTCGAGTTGGTTTCGCCTGTGGTTGTCGGGCGATTCGGAACATTCAGCCTAGACCGCGCCGCGTTACCTTTGCGCCGTGGACCTACGAGTTGGCCCGCGTGTCGGGTTCGCCATGATAGTCGGGGTACTCGTCGCAGCAGCGACGCCGATCATCTCGTCCGCGAGCGCAACCCCCGCCAACATCGCCGGCATGGTCGTCTTCATCGACCCCGGACACAACGGAGCCAACGACGCATCGATCGGCCGCCAGGTACCCACCGGTCGCGGCGGCACCAAGAACTGCCAGGCCAGCGGAACGTCAACCAACAGCGGCTACCCGGAGCACACCTTCACCTGGGAAACCGGGCTGCGGCTGCGGGCCGCGTTGAACGCATTGGGGGTTCGGACCGCCCTGTCACGTGGCAACGACAACGCGCTCGGACCGTGTGTCGATGAGCGCGCCAATATGGCCAACGCGTTGCGCCCCAACGCGATCGTGAGCCTGCACGCCGACGGCGGACCGGCGTCTGGCCGCGGATTCCACGTCAACTACTCGGCCCCGCCGCTCAACGCGATACAGGCCGGTCCCTCGGTTCAGTTCGCTCGAATCATGCGCGACCAGCTGCAGGCCTCGGGCATTEMB

4407851 0.96 R,A|R,A 0.99,0.0|0.02,0.97Rv3919c gid 118 Probable glucose-inhibited division protein B GidG->-,G->G,G->GC,G->GCCCC,G->TEMB

4385714 0.95 A,P|A,P 0.99,0.0|0.02,0.97Rv3900c Conserved hypothetical alanine rich protein199 Rv3900c, (MTCY15F10.12), len: 311 aa. Conserved hypothetical ala-rich protein, highly similar to N-terminal end of Q10690|YK82_MYCTU|Rv2082|MTCY49.21 hypothetical 73.6 KDA protein from Mycobacterium tuberculosis (721 aa), FASTA scores: opt: 592, E(): 2.7e-22, (37.15% identity in 280 aa overlap). Note that MTCY15F10.12 and MTCY15F10.13 appear frameshifted with respect to MTCY49.21 although the sequence appears to be correct. This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).C->-,C->C,C->CTGGGG,C->CTGGGGTGGTGG,C->TEMB

2550013 0.86 T,-,K,R,S|T,-,I0.99,0.0,0.0,0.0,0.0|0.05,0.01,0.93Rv2277c Possible glycerolphosphodiesterase6 Rv2277c, (MTCY339.33), len: 301 aa. Possible glycerolphosphodiesterase, similar to e.g. UGPQ_ECOLI P10908 glycerophosphoryldiester phosphodiesterase (cytosolic) (247 aa), FASTA scores, opt: 149, E(): 0.0061,(27.2% identity in 195 aa overlap). Start of protein uncertain, encoded by neighbouring IS6110 as given, is intact in Mycobacterium tuberculosis CDC1551G->-,G->C,G->G,G->GCAATTGGCT,G->GCACCCAACATAGCCGTC,G->GCAGCAATC,G->GCCA,G->GCGC,G->GCGCCCAACATAGCCGTC,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAAAGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCANNNNNNNNNN,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAAAGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGNNNNNNNNNNGCCACACT,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAAAGTGCGCAATGCGCGGCGCACAGTATCGANNNNNNNNNN,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGANNNNNNNNNN,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCAGCGCAGCGNNNNNNNNNNAACGTAAAGAATGATCACCATCACCTCGCT,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAEMB

4385712 0.84 L,H|L,P 0.99,0.0|0.03,0.96Rv3900c Conserved hypothetical alanine rich protein200 Rv3900c, (MTCY15F10.12), len: 311 aa. Conserved hypothetical ala-rich protein, highly similar to N-terminal end of Q10690|YK82_MYCTU|Rv2082|MTCY49.21 hypothetical 73.6 KDA protein from Mycobacterium tuberculosis (721 aa), FASTA scores: opt: 592, E(): 2.7e-22, (37.15% identity in 280 aa overlap). Note that MTCY15F10.12 and MTCY15F10.13 appear frameshifted with respect to MTCY49.21 although the sequence appears to be correct. This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).Not foundEMB

2604156 0.63 I,L|I,L 0.99,0.0|0.03,0.96Rv2330c lppP 23 Probable lipoprotein LppPT->-,T->T,T->TCAGTGCCAA,T->TCAGTGCCAACAGTGCCAA,T->TCAGTGCCAACAGTGCCAACAGTGCCA,T->TCAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCAEMB

2536625 0.99 R,G|R,G 0.99,0.0|0.0,0.99Rv2264c Conserved hypothetical proline rich protein576 Rv2264c, (MTV022.14c), len: 592 aa. Conserved hypothetical Pro-rich protein, similar to hypothetical proteins Rv0312 (MTCY63.17, 620 aa and Rv0350) that has highly Pro-, Thr-rich C-terminus. Contains PS00343 Gram-positive cocci surface proteins 'anchoring' hexapeptide. FASTA scores: Z96800|MTCY63_17 Mycobacterium tuberculosis cosmid (620 aa) opt: 1075, E(): 8.8e-24; (38.9% identity in 627 aa overlap). Predicted to be an outer membrane protein (See Song et al., 2008).C->A,C->C,C->CC,C->CG,C->CGG,C->CGGG,C->CGGGG,C->CGGGGG,C->CGGGGGG,C->CGGGGGGG,C->CGGGGGGGG,C->CGGGGGGGGG,C->TINH

1002282 0.98 A,G|A,G 0.99,0.0|0.0,0.99Rv0897c Probable oxidoreductase45 Rv0897c, (MTCY31.25c), len: 535 aa. Possible oxidoreductase, similar to various oxidoreductases from diverse organisms e.g. CAB94055.1|AL358672 putative oxidoreductase from Streptomyces coelicolor (540 aa); NP_147877.1|NC_000854 phytoene dehydrogenase from Aeropyrum pernix (549 aa); Q01671|CRTD_RHOSH methoxyneurosporene dehydrogenase from Rhodobacter sphaeroides (495 aa), FASTA scores: opt: 139, E(): 2.6e-06, (23.8% identity in 538 aa overlap); etc. Also similar to Rv1432, Rv2997, and Rv3829c from Mycobacterium tuberculosis.G->G,G->GC,G->GCCCCCCCCINH

1280683 0.98 A,D|A,D 0.99,0.0|0.0,0.99Rv1153c omt 55 Probable O-methyltransferase OmtG->C,G->G,G->GCGAAGTINH

1990551 0.98 A,G|A,G 0.99,0.0|0.01,0.98Rv1759c wag22 676 PE-PGRS family protein Wag22G->-,G->C,G->G,G->GC,G->GCC,T->-INH

4363482 0.97 L,A|A,W 0.99,0.0|0.01,0.98Rv3883c mycP1 426 Membrane-anchored mycosin MycP1 (serine protease) (subtilisin-like protease) (subtilase-like) (mycosin-1)C->-,C->C,Not foundINH

466846 0.96 S|S,R 1.0|0.01,0.98Rv0387c hypothetical protein188 Rv0387c, (MTV036.22c), len: 244 aa. Conserved hypothetical protein, showing some similarity to MTCI237.20c, and M17282|HUMEL20_1 Human elastin gene, exon 1, Elastin (687 aa), FASTA scores: opt: 193, E(): 0.35,(34.4% identity in 189 aa overlap).Not foundINH

1468914 0.96 A,P,S|G,S 0.99,0.0,0.0|0.98,0.01Rv1313c Possible transposase198 Rv1313c, (MTCY373.33c), len: 444 aa. Possible IS1557 transposase, similar to several transposases e.g. U57649|DBU57649 ORF1 from dibenzofuran-degrading bacterium DPO360 (163 aa), FASTA scores: opt: 767, E(): 0, (67.3% identity in 168 aa overlap); TNPA_BORPA|Q06126 transposase for insertion sequence element IS1001 from Bordetella parapertussis (406 aa), FASTA scores: opt: 254, E(): 3.3e-10, (24.9% identity in 402 aa overlap). Also similar to putative Mycobacterium tuberculosis transposases, Rv3798 and Rv0741.C->-,C->CT,C->CTCGGGGCGGCCCNNNNNNNNNN,C->G,Not foundINH

3100154 0.96 G,S|G,S 0.99,0.0|0.01,0.98Rv2790c ltp1 6 Probable lipid-transfer protein Ltp1A->-,A->A,A->AA,A->AC,A->ACACGAC,A->ACC,A->ACCC,A->ACCCC,A->ACCCGACCC,A->ACCCGCCCC,A->ACCCGTCCC,A->ACCCT,A->GINH

4407851 0.96 R,A|R,A 0.99,0.0|0.01,0.98Rv3919c gid 118 Probable glucose-inhibited division protein B GidG->-,G->G,G->GC,G->GCCCC,G->TINH

4160535 0.95 A,-|A,M 0.99,0.0|0.01,0.98Rv3716c hypothetical protein127 Rv3716c, (MTV025.064c), len: 133 aa. Conserved protein, equivalent to O69519|Y1B6_MYCLE|ML2330|MLCB2407.20 hypothetical 11.9 KDA protein from Mycobacterium leprae (116 aa), FASTA scores: opt: 616, E(): 2.6e-21, (84.55% identity in 110 aa overlap). Also highly similar to hypothetical ~12 kDa proteins in the vicinity of recR from other bacteria e.g. Q9XAI3|YT3D_STRCO|SC66T3.30c hypothetical 11.7 KDA protein from Streptomyces coelicolor (115 aa), FASTA scores: opt: 379, E(): 9.5e-11, (50.8% identity in 122 aa overlap); BAB56641|SAV0479 conserved hypothetical protein from Staphylococcus aureus subsp. aureus Mu50 (105 aa) FASTA scores: opt: 295, E(): 4.9e-07,(41.75% identity in 103 aa overlap); Q99WC4P24281|YAAK_BACSU hypothetical 11.8 KDA protein in DNAZ-RECR intergenic region from Bacillus subtilis (107 aa), FASTA scores: opt: 272, E(): 5.3e-06, (39.4% identity in 104 aa overlap); P17577|YBAB_ECOLI|B0471|Z0588|ECS0524 from Escherichia coli strain K and O157:H7 (109 aa), FASTA scores: opt: 256, E(): 2.8e-05, (38.C->-,C->C,C->CACCCGGCATACCCGGCATACCCGGCATACCTGGCGCTCCCGGCGGCGCAGCCGGTGGTGCCGGCGGGCGCATCGCGCCGGCCAATGCACCCAGCCGTTCCTGCGCCATCTTCGTCACCTGCTGGGACGCGTCGCGCATCGCACCGACGATCAGGTCCTGCAAGGTCTCGATGTCGTCGGGATCGACGACCTTGGGGTCGATCGTCACGCCGATCACCTCCCCGCTGCCTTTGACGACGACCTTGACCAGGCCCCCACCGGCTTGACCGTGCACCTCAGAGTTCGCCAGCTGTTGCTGGGCCTCCAGGAGCTTTTGCTGCATCTGCTGCGCCTGAGCGAGCAGCGCCGACATGTCGCCTCCGGGTTGCATGACAGTCCCCTAGCATCTTGGTCTCGAGTTGGTTTCGCCTGTGGTTGTCGGGCGATTCGGAACATTCAGCCTAGACCGCGCCGCGTTACCTTTGCGCCGTGGACCTACGAGTTGGCCCGCGTGTCGGGTTCGCCATGATAGTCGGGGTACTCGTCGCAGCAGCGACGCCGATCATCTCGTCCGCGAGCGCAACCCCCGCCAACATCGCCGGCATGGTCGTCTTCATCGACCCCGGACACAACGGAGCCAACGACGCATCGATCGGCCGCCAGGTACCCACCGGTCGCGGCGGCACCAAGAACTGCCAGGCCAGCGGAACGTCAACCAACAGCGGCTACCCGGAGCACACCTTCACCTGGGAAACCGGGCTGCGGCTGCGGGCCGCGTTGAACGCATTGGGGGTTCGGACCGCCCTGTCACGTGGCAACGACAACGCGCTCGGACCGTGTGTCGATGAGCGCGCCAATATGGCCAACGCGTTGCGCCCCAACGCGATCGTGAGCCTGCACGCCGACGGCGGACCGGCGTCTGGCCGCGGATTCCACGTCAACTACTCGGCCCCGCCGCTCAACGCGATACAGGCCGGTCCCTCGGTTCAGTTCGCTCGAATCATGCGCGACCAGCTGCAGGCCTCGGGCATTINH

1721425 0.88 G,R|G,R 0.99,0.0|0.01,0.98Rv1526c Probable glycosyltransferase213 Rv1526c, (MTCY19G5.02), len: 426 aa. Probable glycosyltransferase, highly similar to G467196 Protein L518_C2_147 from Mycobacterium leprae (421 aa), FASTA scores, opt: 1497, E(): 0, (55.0% identity in 424 aa overlap); similar to G452504 rhamnosyltransferase (24.7% identity in 433 aa overlap); and P96565|U84350 glycosyltransferase GTFE from Amycolatopsis orientalis (408 aa), E(): 3.4e-24, (28.4% identity in 429 aa overlap), also high similarity to Rv1524|MTCY19G5.04c (58.7 % identity in 416 aa overlap).Not foundINH

4385712 0.81 L,H|L,P 0.99,0.0|0.01,0.98Rv3900c Conserved hypothetical alanine rich protein200 Rv3900c, (MTCY15F10.12), len: 311 aa. Conserved hypothetical ala-rich protein, highly similar to N-terminal end of Q10690|YK82_MYCTU|Rv2082|MTCY49.21 hypothetical 73.6 KDA protein from Mycobacterium tuberculosis (721 aa), FASTA scores: opt: 592, E(): 2.7e-22, (37.15% identity in 280 aa overlap). Note that MTCY15F10.12 and MTCY15F10.13 appear frameshifted with respect to MTCY49.21 although the sequence appears to be correct. This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).Not foundINH

1002282 0.97 A,G|A,G 0.99,0.0|0.01,0.98Rv0897c Probable oxidoreductase45 Rv0897c, (MTCY31.25c), len: 535 aa. Possible oxidoreductase, similar to various oxidoreductases from diverse organisms e.g. CAB94055.1|AL358672 putative oxidoreductase from Streptomyces coelicolor (540 aa); NP_147877.1|NC_000854 phytoene dehydrogenase from Aeropyrum pernix (549 aa); Q01671|CRTD_RHOSH methoxyneurosporene dehydrogenase from Rhodobacter sphaeroides (495 aa), FASTA scores: opt: 139, E(): 2.6e-06, (23.8% identity in 538 aa overlap); etc. Also similar to Rv1432, Rv2997, and Rv3829c from Mycobacterium tuberculosis.G->G,G->GC,G->GCCCCCCCCPZA

1774033 0.97 A|A,Q 1.0|0.01,0.98Rv1566c Possible Inv protein197 Rv1566c, (MTCY336.37), len: 230 aa. Possible inv protein, probably exported as has QQAPV repeats at C-terminus. Similar to Q49634 inv protein from Mycobacterium leprae (246 aa), FASTA scores: opt: 957, E(): 0, (70.0% identity in 207 aa overlap); also to putative invasins 1,2 (O07390, O07391) from Mycobacterium avium. Slightly similar to C-terminus of P60_LISMO|P21171 Listeria invasion-associated protein p60 precursor. Also similar to Mycobacterium tuberculosis p60 homologues Rv1477, Rv1478,Rv0024, Rv2190c. Predicted to be an outer membrane protein (See Song et al., 2008).T->-,T->C,T->T,T->TTGGACGGGCGCTTGCPZA

2455970 0.97 R,S|R,S 0.99,0.0|0.01,0.98Rv2192c trpD 259 Probable anthranilate phosphoribosyltransferase TrpDNot foundPZA

4407851 0.97 R,A|R,A 0.99,0.0|0.01,0.98Rv3919c gid 118 Probable glucose-inhibited division protein B GidG->-,G->G,G->GC,G->GCCCC,G->TPZA

2789297 0.95 A,T|A,K 0.99,0.0|0.01,0.98Rv2483c plsC 576 Possible transmembrane phospholipid biosynthesis bifunctional enzyme PlsC: putative L-3-phosphoserine phosphatase (O-phosphoserine phosphohydrolase) (PSP) (pspase) + 1-acyl-SN-glycerol-3-phosphate acyltransferase (1-AGP acyltransferase) (1-AGPAT) (lysophosphatidic acid acyltransferase) (LPAAT)C->-,C->C,C->T,Not foundPZA

4385714 0.93 A,P|A,P 0.99,0.0|0.03,0.96Rv3900c Conserved hypothetical alanine rich protein199 Rv3900c, (MTCY15F10.12), len: 311 aa. Conserved hypothetical ala-rich protein, highly similar to N-terminal end of Q10690|YK82_MYCTU|Rv2082|MTCY49.21 hypothetical 73.6 KDA protein from Mycobacterium tuberculosis (721 aa), FASTA scores: opt: 592, E(): 2.7e-22, (37.15% identity in 280 aa overlap). Note that MTCY15F10.12 and MTCY15F10.13 appear frameshifted with respect to MTCY49.21 although the sequence appears to be correct. This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).C->-,C->C,C->CTGGGG,C->CTGGGGTGGTGG,C->TPZA

4385712 0.88 L,H|L,P 0.99,0.0|0.03,0.96Rv3900c Conserved hypothetical alanine rich protein200 Rv3900c, (MTCY15F10.12), len: 311 aa. Conserved hypothetical ala-rich protein, highly similar to N-terminal end of Q10690|YK82_MYCTU|Rv2082|MTCY49.21 hypothetical 73.6 KDA protein from Mycobacterium tuberculosis (721 aa), FASTA scores: opt: 592, E(): 2.7e-22, (37.15% identity in 280 aa overlap). Note that MTCY15F10.12 and MTCY15F10.13 appear frameshifted with respect to MTCY49.21 although the sequence appears to be correct. This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).Not foundPZA

1280683 0.98 A,D|A,D 0.99,0.0|0.0,0.99Rv1153c omt 55 Probable O-methyltransferase OmtG->C,G->G,G->GCGAAGTRIF

1990551 0.98 A,G|A,G 0.99,0.0|0.0,0.99Rv1759c wag22 676 PE-PGRS family protein Wag22G->-,G->C,G->G,G->GC,G->GCC,T->-RIF

2536625 0.98 R,G|R,G 0.99,0.0|0.0,0.99Rv2264c Conserved hypothetical proline rich protein576 Rv2264c, (MTV022.14c), len: 592 aa. Conserved hypothetical Pro-rich protein, similar to hypothetical proteins Rv0312 (MTCY63.17, 620 aa and Rv0350) that has highly Pro-, Thr-rich C-terminus. Contains PS00343 Gram-positive cocci surface proteins 'anchoring' hexapeptide. FASTA scores: Z96800|MTCY63_17 Mycobacterium tuberculosis cosmid (620 aa) opt: 1075, E(): 8.8e-24; (38.9% identity in 627 aa overlap). Predicted to be an outer membrane protein (See Song et al., 2008).C->A,C->C,C->CC,C->CG,C->CGG,C->CGGG,C->CGGGG,C->CGGGGG,C->CGGGGGG,C->CGGGGGGG,C->CGGGGGGGG,C->CGGGGGGGGG,C->TRIF

3100154 0.98 V,S|G,S 0.98,0.01|0.01,0.98Rv2790c ltp1 6 Probable lipid-transfer protein Ltp1A->-,A->A,A->AA,A->AC,A->ACACGAC,A->ACC,A->ACCC,A->ACCCC,A->ACCCGACCC,A->ACCCGCCCC,A->ACCCGTCCC,A->ACCCT,A->GRIF

1468914 0.97 A,P,S|G,S 0.98,0.0,0.0|0.98,0.01Rv1313c Possible transposase198 Rv1313c, (MTCY373.33c), len: 444 aa. Possible IS1557 transposase, similar to several transposases e.g. U57649|DBU57649 ORF1 from dibenzofuran-degrading bacterium DPO360 (163 aa), FASTA scores: opt: 767, E(): 0, (67.3% identity in 168 aa overlap); TNPA_BORPA|Q06126 transposase for insertion sequence element IS1001 from Bordetella parapertussis (406 aa), FASTA scores: opt: 254, E(): 3.3e-10, (24.9% identity in 402 aa overlap). Also similar to putative Mycobacterium tuberculosis transposases, Rv3798 and Rv0741.C->-,C->CT,C->CTCGGGGCGGCCCNNNNNNNNNN,C->G,Not foundRIF

2302099 0.97 P,A|-,T 0.99,0.0|0.0,0.99Rv2048c pks12 1630 Polyketide synthase Pks12C->-,C->AAAGTGGTGACCGGCAACGGCCGCAGCACCCCATCGCCGAACAGCGTGGCGAGCTCGGCAAGGATCTGCGCAATGCGGTCCGGTCCCGC,C->AAGGATCTGCGCAATGCGGTCCGGTCCCGC,C->AAGTGGTGACCGGCAACGGCCGCAGCACCCCATCGCCGAACAGCGTGGCGAGCTCGGCAAGGATCTGCGCAATGCGGTCCGGTCCCGC,C->ACCGCACGTCAAAAGTGGTGACCGGCAACGGCCGCAGCACCCCATCGCCGAACAGCGTGGCGAGCTCGGCAAGGATCTGCGCAATGCGGTCCGGTCCCGC,C->ACCGGCAACGGCCGCAGCACCCCATCGCCGAACAGCGTGGCGAGCTCGGCAAGGATCTGCGCAATGCGGTCCGGTCCCGC,C->AGGCGCGCACCGCACGTCAAAAGTGGTGACCGGCAACGGCCGCAGCACCCCATCGCCGAACAGCGTGGCGAGCTCGGCAAGGATCTGCGCAATGCGGTCCGGTCCCGC,C->ATCGCCGAACAGCGTGGCGAGCTCGGCAAGGATCTGCGCAATGCGGTCCGGTCCCGC,C->CAAGGATCTGCGCAATGCGGTCCGGTCCCGC,C->CACGTCAAAAGTGGTGACCGGCAACGGCCGCAGCACCCCATCGCCGAACAGCGTGGCGAGCTCGGCAAGGATCTGCGCAATGCGGTCCGGTCCCGC,C->CAGCACCCCATCGCCGAACAGCGTGGCGAGCTCGGCAAGGATCTGCGCAATGCGGTCCGGTCCCGC,C->CAGGCGCGCACCGCACGTCAAAAGTGGTGACCGGCAACGGCCGCAGCACCCCATCGCCGAACAGCGTGGCGAGCTCGGCAAGGATCTGCGCAATGCGGTCCGGTCCCGC,C->CCGCACGTCAAAAGTGGTGACCGGCAACGGCCGCAGCACCCCATCGCCGAACAGCGTGGCGAGCTCGGCAAGGATCTGCGCAATGCGGTCCGGTCCCGC,C->CGAGCTCGGCAAGGARIF

4363482 0.97 L,A|A,W 0.99,0.0|0.01,0.98Rv3883c mycP1 426 Membrane-anchored mycosin MycP1 (serine protease) (subtilisin-like protease) (subtilase-like) (mycosin-1)C->-,C->C,Not foundRIF

Appendix 6: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 1. 
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171 16119 1.0 R|L 1.0|1.0 Rv0014c pknB 451 Transmembrane serine/threonine-protein kinase B PknB (protein kinase B) (STPK B)C->A

183 17657 1.0 Q|R 1.0|1.0 Rv0015c pknA 369 Transmembrane serine/threonine-protein kinase A PknA (protein kinase A) (STPK A)T->C

503 44768 1.0 R|G 1.0|1.0 Rv0041 leuS 403 Probable leucyl-tRNA synthetase LeuS (leucine--tRNA ligase) (LEURS)A->G

756 70300 1.0 I|F 1.0|1.0 Rv0064 Probable conserved transmembrane protein561 Rv0064, (MTV030.07), len: 979 aa. Probable conserved transmembrane protein, similar to many. Contains probable coiled-coil domain from aa 948 to 976.A->-,A->T

927 82884 1.0 V|A 1.0|1.0 Rv0074 hypothetical protein46 Rv0074, (MTV030.18), len: 411 aa. Conserved protein,similar to many.T->-,T->C

1208 105139 1.0 G|V 1.0|1.0 Rv0095c hypothetical protein26 Rv0095c, (MTCY251.14c), len: 136 aa. Member of 13E12 repeat, also partially similar to AF0418|AF041819_8 from Mycobacterium bovis BCG (222 aa), FASTA score: (89.6% identity in 96 aa overlap).C->A,C->T

1486 139297 1.0 G|V 1.0|1.0 Rv0115 hddA 262 Possible D-alpha-D-heptose-7-phosphate kinase HddAG->T

1504 141623 1.0 D|N 1.0|1.0 Rv0117 oxyS 142 Oxidative stress response regulatory protein OxySG->A

1546 146236 1.0 K|N 1.0|1.0 Rv0120c fusA2 513 Probable elongation factor G FusA2 (EF-G)Not found

1752 163705 1.0 P|S 1.0|1.0 Rv0136 cyp138 114 Probable cytochrome P450 138 Cyp138C->CT,C->T

1753 163706 1.0 P|L 1.0|1.0 Rv0136 cyp138 114 Probable cytochrome P450 138 Cyp138C->T

2022 198720 1.0 K|E 1.0|1.0 Rv0169 mce1A 63 Mce-family protein Mce1AA->G

2067 203038 1.0 I|T 1.0|1.0 Rv0172 mce1D 188 Mce-family protein Mce1DT->C

2183 213147 1.0 D|Y 1.0|1.0 Rv0182c sigG 332 Probable alternative RNA polymerase sigma factor SigG (RNA polymerase ECF type sigma factor)C->A

2209 215977 1.0 A|V 1.0|1.0 Rv0185 hypothetical protein88 Rv0185, (MTCI28.25a), len: 169 aa. Conserved hypothetical protein, equivalent to CAB08794.1|Z95398|MLCL622_2 from Mycobacterium leprae (168 aa), FASTA scores: opt: 861, E(): 0, (76.4% identity in 165 aa overlap). Contains PS00142 Neutral zinc metallopeptidases, zinc-binding region signature. A core mycobacterial gene; conserved in mycobacterial strains (See Marmiesse et al., 2004).C->T

2256 222925 1.0 A|T 1.0|1.0 Rv0191 Probable conserved integral membrane protein213 Rv0191, (MTCI28.30), len: 413 aa. Probable conserved integral membrane protein, member of major facilitator superfamily (MFS) possibly involved in transport of drug,similar to several hypothetical proteins e.g. YDEA_ECOLI|P31122 hypothetical 42.5 kd protein from Escherichia coli (396 aa), FASTA scores: opt: 475, E(): 4.2e-33, (29.7% identity in 381 aa overlap); and to several chloramphenicol resistance proteins e.g. CMLR_STRLI|P31141 chloramphenicol resistance protein from Streptomyces lividans (392 aa), FASTA scores: opt: 394, E(): 6.7e-12,(28.2% identity in 383 aa overlap). Also similar to SVU09991_1 from Mycobacterium tuberculosis.G->A

2325 230170 1.0 P|L 1.0|1.0 Rv0194 Probable transmembrane multidrug efflux pump1098 Rv0194, (MTV033.02), len: 1194 aa. Probable multidrug efflux pump (See Danilchanka et al., 2008),highly similar to many e.g. U62129|STU62129_2|T30293 ABC transport protein homolog from Salmonella typhi (1218 aa),FASTA scores: opt: 1116, E(): 0, (36.3% identity in 1209 aa overlap); CAB66302.1|AL136519 ABC transporter protein ATP-binding component from Streptomyces coelicolor (1243 aa); I84547 mdl protein from Escherichia coli (1143 aa); etc. Also similar to MTCY50_9 and MTCY50_10 from Mycobacterium tuberculosis, FASTA score: (33.8% identity in 574 aa overlap). Contains two PS00017 ATP/GTP-binding site motif A (P-loop) and one PS00211 ABC transporters family signature. Belongs to the ATP-binding transport protein family (ABC transporters). Alternative start possible at 1823 but no RBS.C->CCC,C->G,C->T

2566 264129 1.0 M|I 1.0|1.0 Rv0221 Possible triacylglycerol synthase (diacylglycerol acyltransferase)21 Rv0221, (MTCY08D5.16), len: 469 aa. Possible triacylglycerol synthase (See Daniel et al., 2004), similar to other proteins from Mycobacterium tuberculosis e.g. Q50680|Rv2285|MT2343|MTCY339.25c 47.7 kDa protein (445 aa),FASTA scores: opt: 455, E(): 8.1e-23, (26.7% identity in 461 aa overlap); Rv3740c, Rv3734c, etc.G->A

2596 267751 1.0 A|G 1.0|1.0 Rv0223c Probable aldehyde dehydrogenase5 Rv0223c, (MTCY08D5.18), len: 487 aa. Probable aldehyde dehydrogenase, similar to others e.g. A75608|6460525|AAF12231.1|AE001862_57 aldehyde dehydrogenase from Deinococcus radiodurans strain R1 (495 aa); Q47943 L-sorbosone dehydrogenase NAD(P) dependent from Gluconobacter oxydans (498 aa), FASTA scores: opt: 1157, E (): 0, (42.1% identity in 482 aa overlap); etc. Also similar to Rv0768, Rv2858c, etc from Mycobacterium tuberculosis. Contains PS00687 Aldehyde dehydrogenases glutamic acid active site; and PS00070 Aldehyde dehydrogenases cysteine active site. Belongs to the aldehyde dehydrogenases family.G->C

2603 270430 1.0 P|A 1.0|1.0 Rv0226c Probable conserved transmembrane protein379 Rv0226c, (MTCY08D5.21c), len: 576 aa. Probable conserved transmembrane protein, equivalent, except in N-terminal part, to AC32114.1|AL583926 conserved membrane protein from Mycobacterium leprae (600 aa), FASTA scores: opt: 2086, E(): 0, (70.3% identity in 579 aa overlap). Also similar to AL021411|SC7H1_20 from Streptomyces coelicolor (483 aa), FASTA scores: opt: 180, E(): 0.00028, (26.5 identity in 388 aa overlap). A core mycobacterial gene; conserved in mycobacterial strains (See Marmiesse et al.,2004).G->C

2804 296312 1.0 S|F 1.0|1.0 Rv0245 Possible oxidoreductase103 Rv0245, (MTV034.11), len: 162 aa. Possible oxidoreductase, equivalent to AL022486|MLCB1883_17|T44882 probable oxidoreductase from Mycobacterium leprae (162 aa),FASTA scores: opt: 860, E(): 0, (83.4% identity in 157 aa overlap). Also similar to several hypothetical proteins and various oxidoreductases e.g. AAK24246.1|AE005898 NADH:riboflavin 5'-phosphate oxidoreductase from Caulobacter crescentus (174 aa); Q02058|DIM6_STRCO|CAA45048.1 actinorhodin polyketide dimerase from streptomyces coelicolor (177 aa), FASTA scores: opt: 308, E(): 3. 2e-15, (37.8% identity in 143 aa overlap). Also similar to Z84498|Rv1939|MTCY09F9.25c from Mycobacterium tuberculosis (171 aa), FASTA scores: opt: 517, E(): 3.5e-30, (49.4% identity in 158 aa overlap).Not found

2858 305188 1.0 V|L 1.0|1.0 Rv0252 nirB 775 Probable nitrite reductase [NAD(P)H] large subunit [FAD flavoprotein] NirBG->-,G->A,G->T

2910 311521 1.0 D|G 1.0|1.0 Rv0260c Possible transcriptional regulatory protein380 Rv0260c, (MTCY0A4.04c), len: 381 aa. Possible two-component response regulator, highly similar to CAB72204.1|AL138851 putative transcriptional regulator from Streptomyces coelicolor (395 aa); and similar to O34394|D69851|YJJA conserved hypothetical protein from Bacillus subtilis (270 aa), FASTA scores: opt: 312, E(): 7.4e-14, (25.8% identity in 267 aa overlap). Also some similarity to regulatory proteins at C-terminal region e.g. CUTR_STRLI|Q03756 transcriptional regulatory protein (217 aa), FASTA scores: opt: 138, E(): 0.02, (30.6% identity in 111 aa overlap).T->-,T->C

4103 379528 1.0 E|D 1.0|1.0 Rv0311 hypothetical protein119 Rv0311, (MTCY63.16), len: 409 aa. Unknown protein. Contains PS00881 Protein splicing signature.G->T

4128 383716 1.0 P|S 1.0|1.0 Rv0315 Possible beta-1,3-glucanase precursor39 Rv0315, (MTCY63.20), len: 294 aa. Possible beta-1,3-glucanase precursor (has hydrophobic stretch in its N-terminal part), similar to others e.g. Q51333|AAC44371.1 beta-1,3-glucanase II a from Oerskovia xanthineolytica (306 aa), FASTA scores: opt: 76, E(): 3e-14, (34.1% identity in 302 aa overlap); and AAC38290.1|AF052745 beta-1,3-glucanase II from Oerskovia xanthineolytica (435 aa). Contains glycosyl hydrolases family 16 active site signature (PS01034).C->T

4921 456413 1.0 I|T 1.0|1.0 Rv0380c Possible RNA methyltransferase (RNA methylase)136 Rv0380c, (MTV036.15c), len: 183 aa. Possible RNA methyltransferase, equivalent to CAC32002.1|AL583925 possible RNA methyltransferase from Mycobacterium leprae (182 aa). Also some similarity with others methyltransferases e.g. P19396|TRMH_ECOLI|78514|JV0043 tRNA (guanosine-2'-O-)-methyltransferase (tRNA methyltransferase) from Escherichia coli (229 aa), FASTA scores: opt: 227, E(): 1.4e-09, (28.9% identity in 166 aa overlap). Also similar to Rv0881, Rv3579c, Rv1644 from Mycobacterium tuberculosis.A->G

5369 511754 1.0 R|S 1.0|1.0 Rv0425c ctpH 1190 Possible metal cation transporting P-type ATPase CtpHG->T

5778 575907 1.0 A|V 1.0|1.0 Rv0486 mshA 187 Glycosyltransferase MshAC->T

6034 620625 1.0 I|M 1.0|1.0 Rv0529 ccsA 245 Possible cytochrome C-type biogenesis protein CcsAA->G

6042 621598 1.0 P|L 1.0|1.0 Rv0530 hypothetical protein231 Rv0530, (MTCY25D10.09), len: 405 aa. Conserved protein, similar in part to other hypothetical proteins e.g. AL031231|SC3C3_3|CAA20252.1 from Streptomyces coelicolor (1083 aa), FASTA scores: opt: 870, E(): 0,(39.5% identity in 443 aa overlap); etc. Also similar to Mycobacterium tuberculosis proteins e.g. Rv3868, Rv0282,Rv1798, etc.C->T

6704 686264 1.0 A|T 1.0|1.0 Rv0588 yrbE2B 113 Conserved hypothetical integral membrane protein YrbE2BG->A

7181 754285 1.0 G|D 1.0|1.0 Rv0658c Probable conserved integral membrane protein42 Rv0658c, (MTCI376.18), len: 238 aa. Probable conserved integral membrane protein, equivalent to a predicted homologous protein from Mycobacterium smegmatis (see citation below), and showing some similarity with P33774|YPRB_ECOLI hypothetical 24.3 kDa protein from Escherichia coli (217 aa), FASTA scores: opt: 174, E(): 5.3e-05, (25.6% identity in 223 aa overlap). Also similar to Rv1863c and Rv0804 from Mycobacterium tuberculosis. This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).C->T

7246 761998 1.0 L|P 1.0|1.0 Rv0667 rpoB 731 DNA-directed RNA polymerase (beta chain) RpoB (transcriptase beta chain) (RNA polymerase beta subunit)T->C

7351 773497 1.0 F|L 1.0|1.0 Rv0673 echA4 125 Possible enoyl-CoA hydratase EchA4 (enoyl hydrase) (unsaturated acyl-CoA hydratase) (crotonase)C->A

7370 776182 1.0 D|N 1.0|1.0 Rv0676c mmpL5 767 Probable conserved transmembrane transport protein MmpL5C->T

7490 798355 1.0 A|P 1.0|1.0 Rv0697 Probable dehydrogenase475 Rv0697, (MTCY210.14, unknown), len: 479 aa. Probable dehydrogenase, highly similar to P30772|YTUR_MYCLE hypothetical 24 kDa protein from Mycobacterium leprae (220 aa), FASTA scores: opt: 557, E(): 1.7e-28, (46.2% identity in 223 aa overlap). Also highly similar to P46371|YTH2_RHOER hypothetical 53.0 KDA GMC-type oxidoreductase from Rhodococcus erythropolis (493 aa); and similar to many dehydrogenases e.g. NP_250814.1|NC_002516 probable dehydrogenase from Pseudomonas aeruginosa (545 aa); BAA13145.1|D86622 FAD dependent L-sorbose dehydrogenase from Gluconobacter oxydans (531 aa); etc. Also similar to Rv1279 conserved hypothetical protein from Mycobacterium tuberculosis.G->C

7503 799666 1.0 D|G 1.0|1.0 Rv0699 Hypothetical protein13 Rv0699, (MTCY210.17), len: 73 aa. Hypothetical unknown protein.A->G

7673 829698 1.0 D|E 1.0|1.0 Rv0737 Possible transcriptional regulatory protein164 Rv0737, (MTV041.11), len: 165 aa. Possible transcriptional regulator, similar to others e.g. BAB69161.1|AB070937 regulator protein from Streptomyces avermitilis (169 aa); NP_419731.1|NC_002696 transcriptional regulator MarR family from Caulobacter crescentus (148 aa) (homology only at C-terminus); etc. Also shows weak similarity to AB0014|AB001488_14 hypothetical protein from Bacillus subtilis (164 aa), FASTA scores: opt: 163, E(): 9.3e-05, (32.8% identity in 116 aa overlap), which is similar to slyY gene of S. typhimurium required for survival in macrophage. Contains possible helix-turn helix motif from aa 73-94 (Score 1138, +3.06 SD).C->A   

Appendix 7: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 1.2. 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType

16026 1779278 0.99 H,-,Q|-,Q 0.99,0.0,0.0|0.01,0.98Rv1572c hypothetical protein8 Rv1572c, (MTCY336.31B), len: 34 aa. Partial ORF,part of REP13E12 repeat element; 3' end of Rv1587c (MTCY336.17) after phage-like element (see citation below). Similar to C-terminal ends of other REP13E12 repeat elements e.g. Rv1148, Rv1945, Rv3467, etc. Length extended since first submission (+7 aa). This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).Not found

18921 2133467 0.97 P,V|M,S,T 0.99,0.0|0.01,0.01,0.96Rv1883c hypothetical protein76 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).G->GATCGCATGCCGTCAC,G->GATCGCATGGCGTCAC,G->GATGCCGTCAC,G->GCAC,G->GCTCGCATGCCGTCAC,G->GGTCCCATGCCGTCAC,G->GGTCGCAGGCCGTCAC,G->GGTCGCATGCCATCAC,G->GGTCGCATGCCGTCAC,G->GGTCGCATGCCGTCTC,G->GTACGCATGCCGTCAC,G->GTCCGCATGCCGTCACT,G->GTTCGAATGCCGTCAC,G->GTTCGCATGCCATCAC,G->GTTCGCATGCCCTCAC,G->GTTCGCATGCCGCCACTTCGCAT,G->GTTCGCATGCCGTCAC,G->GTTCGCATGCCGTCACTTCGCAT,G->GTTCGCATGCCGTCCC,G->GTTCGCATGCCGTCTC,G->GTTCGCATGCCGTGAC,G->GTTCGCATGTCGTCAC,G->GTTCGGATGCCGTCAC,G->GTTTGCATGCCGTCAC

13069 1418870 0.96 A,L,T|P,T 0.99,0.0,0.0|0.96,0.03Rv1269c Conserved probable secreted protein29 Rv1269c, (MTCY50.13), len: 124 aa. Conserved probable exported protein with putative N-terminal signal sequence. Similar to Mycobacterium tuberculosis protein Rv1813c|Y0DU_MYCTU|Q50620 hypothetical protein cy1a11.30 (137 aa), FASTA scores: E(): 9e-21, (41.6% identity in 137 aa overlap).Not found

16025 1779274 0.96 G,L,P|H,P 0.98,0.0,0.0|0.98,0.01Rv1572c hypothetical protein9 Rv1572c, (MTCY336.31B), len: 34 aa. Partial ORF,part of REP13E12 repeat element; 3' end of Rv1587c (MTCY336.17) after phage-like element (see citation below). Similar to C-terminal ends of other REP13E12 repeat elements e.g. Rv1148, Rv1945, Rv3467, etc. Length extended since first submission (+7 aa). This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).C->CGGGGTCGAGG,C->CGTGATCGAGGTG,C->CGTGGTCGAG,C->CGTGGTCGAGGTGG,C->CGTGGTGGAGGTGG,C->CGTGGTTGAG,C->CGTTGTCGAGGT,C->CTTGGTCGAG,C->G,C->T

557 49692 0.95 G,A|G,E 0.99,0.0|0.01,0.98Rv0045c Possible hydrolase83 Rv0045c, (MTCY21D4.08c), len: 298 aa. Possible hydrolase, showing similarity with others. Also similar to Mycobacterium tuberculosis proteins Rv3473c, Rv1123c,Rv1938, Rv3617, Rv3670, etc.C->-,C->A,C->C,C->CGTG,C->CTG,C->G,Not found

28054 3311580 0.94 L,I,S|I,T 0.98,0.0,0.0|0.01,0.98Rv2958c Possible glycosyl transferase141 Rv2958c, (MTCY349.30), len: 428 aa. Possible glycosyl transferase (see citation below), highly similar to Q9CD88|ML0128 putative glycosyl transferase from Mycobacterium leprae (435 aa), FASTA scores: opt: 2116,E(): 5.8e-126, (75.05% identity in 417 aa overlap); and Q9CD91|ML0125 putative glycosyl transferase from Mycobacterium leprae (438 aa), FASTA scores: opt: 2104,E(): 3.3e-125, (74.65% identity in 418 aa overlap). Also shows some similarity to variety of glycosyl transferases e.g. Q9RYI3 putative glycosyltransferase from Deinococcus radiodurans (418 aa), FASTA scores: opt: 317, E(): 1.9e-12,(31.0% identity in 297 aa overlap); Q9S1V2 putative glycosyl transferase from Streptomyces coelicolor (407 aa),FASTA scores: opt: 264, E(): 4.1e-09, (27.2% identity in 342 aa overlap); P72650|CRTX|SLR1125 zeaxanthin glucosyl transferase from Synechocystis sp. strain PCC 6803 (419 aa), FASTA scores: opt: 251, E(): 2.8e-08, (26.8% identity in 295 aa overlap); etc. Very similar to P95130|MTCY349.25 from Mycobacterium tubeG->-,G->CGG,G->GACGAT,G->GGA,G->GGAT,G->GGTACGA,G->GGTACGAT,G->TGTACGG,Not found

33168 3899451 0.94 H,P,R|P 0.97,0.01,0.0|1.0Rv3480c Possible triacylglycerol synthase (diacylglycerol acyltransferase)318 Rv3480c, (MTCY13E12.33c), len: 497 aa. Possible triacylglycerol synthase (See Daniel et al., 2004), similar to many from Mycobacterium tuberculosis strains H37Rv and CDC1551 e.g. O69701|Y1D4_MYCTU|Rv3734c|MT3839|MTV025.082c (454 aa), FASTA scores: opt: 520, E(): 2e-23, (39.95% identity in 488 aa overlap); Q10554|Y895_MYCTU|Rv0895|MTCY31.23 (505 aa), FASTA scores: opt: 434, E(): 2.7e-18, (34.2% identity in 497 aa overlap); AAK45165|MT0919 (520 aa), FASTA scores: opt: 434, E(): 2.7e-18, (34.2% identity in 497 aa overlap); etc. Also similar to Q9X7A8|MLCB1610.05|ML1244 conserved membrane protein from Mycobacterium leprae (491 aa), FASTA scores: opt: 272, E(): 1e-08, (28.85% identity in 485 aa overlap); and Q9RIU8|CM11.13c hypothetical 47.1 KDA protein from Streptomyces coelicolor (446 aa), FASTA scores: opt: 254,E(): 1.1e-07, (30.4% identity in 497 aa overlap). Seems to belong to the UPF0089 family.Not found,T->TAGGACGACGG,T->TGACG,T->TGGACGACGG

37405 4326464 0.94 N|N,I,T 1.0|0.01,0.96,0.01Rv3854c ethA 337 Monooxygenase EthAA->-,A->ACG,A->ATGTGT

28053 3311579 0.93 L,P|P 0.99,0.0|1.0Rv2958c Possible glycosyl transferase141 Rv2958c, (MTCY349.30), len: 428 aa. Possible glycosyl transferase (see citation below), highly similar to Q9CD88|ML0128 putative glycosyl transferase from Mycobacterium leprae (435 aa), FASTA scores: opt: 2116,E(): 5.8e-126, (75.05% identity in 417 aa overlap); and Q9CD91|ML0125 putative glycosyl transferase from Mycobacterium leprae (438 aa), FASTA scores: opt: 2104,E(): 3.3e-125, (74.65% identity in 418 aa overlap). Also shows some similarity to variety of glycosyl transferases e.g. Q9RYI3 putative glycosyltransferase from Deinococcus radiodurans (418 aa), FASTA scores: opt: 317, E(): 1.9e-12,(31.0% identity in 297 aa overlap); Q9S1V2 putative glycosyl transferase from Streptomyces coelicolor (407 aa),FASTA scores: opt: 264, E(): 4.1e-09, (27.2% identity in 342 aa overlap); P72650|CRTX|SLR1125 zeaxanthin glucosyl transferase from Synechocystis sp. strain PCC 6803 (419 aa), FASTA scores: opt: 251, E(): 2.8e-08, (26.8% identity in 295 aa overlap); etc. Very similar to P95130|MTCY349.25 from Mycobacterium tubeA->-,A->ACGG,A->ATGTACG,A->ATGTACGG

13067 1418868 0.88 S,P,Q,R|L,P,R0.96,0.02,0.0,0.0|0.94,0.01,0.03Rv1269c Conserved probable secreted protein29 Rv1269c, (MTCY50.13), len: 124 aa. Conserved probable exported protein with putative N-terminal signal sequence. Similar to Mycobacterium tuberculosis protein Rv1813c|Y0DU_MYCTU|Q50620 hypothetical protein cy1a11.30 (137 aa), FASTA scores: E(): 9e-21, (41.6% identity in 137 aa overlap).A->AAGGAGCCA,A->ACGGAGCCA,A->ACGGCGCCA,A->ACGGGAGCCA,A->ACTGAGCCA,A->AGAGAGCCAG,A->AGCGAGCCAG,A->AGGAAGCCAGG,A->AGGAAGCCGGG,A->AGGAGCCAGG,A->AGGCAGCCAGG,A->AGGGAACCAGGG,A->AGGGACCCAGGG,A->AGGGACGCAGGG,A->AGGGAGACAGGG,A->AGGGAGCAAGGG,A->AGGGAGCACGGG,A->AGGGAGCAGGG,A->AGGGAGCCAGGG,A->AGGGAGCCAGGGG,A->AGGGAGCCCAGGG,A->AGGGAGCCCGGG,A->AGGGAGCCGGGG,A->AGGGAGCCTGGG,A->AGGGAGCGAGGG,A->AGGGAGCGCGGG,A->AGGGAGCGGGGG,A->AGGGAGCTAGGG,A->AGGGAGGCAGGG,A->AGGGAGGCCGGG,A->AGGGAGTCAGGG,A->AGGGATCCAGGG,A->AGGGCGCCAGGG,A->AGGGGCCCAGGG,A->AGGGGGCCAGGG,A->AGGGGGGCAGGG,A->AGGGGGTCAGGG,A->AGGGTAGCCAGGGT,A->AGGGTGCCAGGGTG,A->AGGTAGCCAGG,A->AGTGAGCCAG,A->ATGGAGCCA,Not found

8585 916684 0.86 R|R,L 1.0|0.03,0.96Rv0823c Possible transcriptional regulatory protein322 Rv0823c, (MTV043.15c), len: 389 aa. Possible transcriptional regulator (resembles nitrogen regulation protein), equivalent (but longer 24 aa in N-terminus) to MLU15182_31|U15182|NtrB NtrB protein from Mycobacterium leprae (384 aa), FASTA scores: opt: 2070, E(): 0, (82.3% identity in 384 aa overlap) (see citation below). Also highly similar to CAB63312.1|AL133471|SCC82.03c hypothetical protein from Streptomyces coelicolor (406 aa); and to many transcriptional regulators members of UPF0034 family (NIFR3/SMM1) e.g. D26185|BAC180K_143 protein similar to transcriptional regulator (nitrogen regulation protein) from Bacillus subtilis (333 aa), FASTA scores: opt: 609,E(): 1.4e-32, (38.3% identity in 326 aa overlap); NP_349795.1|NC_003030 NifR3 family enzyme from Clostridium acetobutylicum (321 aa); etc. Contains PS01136 Uncharacterized protein family UPF0034 signature.Not found

18925 2133468 0.84 P,*,C,R,W|*,C,W0.91,0.0,0.04,0.0,0.04|0.01,0.96,0.01Rv1883c hypothetical protein76 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).G->GCAGGCCGTCACCGCGCA,G->GCATACCGTCACCTCCCATACCGTC,G->GCATCCCGTCACCCCGCAT,G->GCATCCCGTCACCTCTCAT,G->GCATCCCGTCACCTGGCAT,G->GCATGACGTCACCTAGCAT,G->GCATGCCATCACCTCCCAT,G->GCATGCCCTCCCCTCTCAT,G->GCATGCCGCCACCCCGCAT,G->GCATGCCGCCACTTCGCAT,G->GCATGCCGGCCCCCCCCAT,G->GCATGCCGTAACCTTGCAT,G->GCATGCCGTCACCACGCAT,G->GCATGCCGTCACCCCGCAT,G->GCATGCCGTCACCGCGCAT,G->GCATGCCGTCACCTACCAT,G->GCATGCCGTCACCTAGCAT,G->GCATGCCGTCACCTCA,G->GCATGCCGTCACCTCACAT,G->GCATGCCGTCACCTCCCAT,G->GCATGCCGTCACCTCGCAT,G->GCATGCCGTCACCTCT,G->GCATGCCGTCACCTCTCAT,G->GCATGCCGTCACCTGGCAT,G->GCATGCCGTCACCTTGCAT,G->GCATGCCGTCACTTCGCAT,G->GCATGCCGTCCCCCCGCAT,G->GCATGCCGTCCCCTCCCAT,G->GCATGCCGTCCCCTCTCAT,G->GCATGCCGTCGCCTAGCAT,G->GCATGCCGTCGCCTTGCAT,G->GCATGCCGTGATCTCCCAT,G->GCATGCGGTCACCCCGCAT,G->GCATGGCGTCACCTGGCAT,G->GCATTCCGTCACCTAGCAT,G->GCCTGCCGTCACCGCGC,G->GCGTGCCGTCCCCTCCC,G->GCTTGCCGTCACCTCTC,G->GTATGCCGTCACCTCC,Not found

18923 2133469 0.83 E,A,D,G,V|D,G0.98,0.0,0.0,0.0,0.0|0.01,0.98Rv1883c hypothetical protein75 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).Not found,T->TCCCATGCCGTCACCGC,T->TCCCATGCCGTCCCCCC,T->TCCCATGCCGTCCCCGC,T->TCCCTC,T->TCGCAGGCCGTCACCGCGCA,T->TCGCATCCCGTCACCCCGCAT,T->TCGCATGCCGCCACCCCGCAT,T->TCGCATGCCGCCACTTCGCAT,T->TCGCATGCCGTCACCACGCAT,T->TCGCATGCCGTCACCCCGCAT,T->TCGCATGCCGTCACCGCGCAT,T->TCGCATGCCGTCACCTCGCAT,T->TCGCATGCCGTCACTTCGCAT,T->TCGCATGCCGTCCCCCCGCAT,T->TCGCATGCGGTCACCCCGCAT,T->TCGCCTGCCGTCACCGCGC,T->TGCCGTCACCC,T->TGCCGTCACCG,T->TGGCATGCCGGCACCG,T->TGGCATGCCGTCACCGC

22313 2534564 0.8 P,L|L,R 0.9,0.09|0.03,0.96Rv2262c hypothetical protein330 Rv2262c, (MTV022.12c), len: 360 aa. Conserved hypothetical protein, with function unknown but some similarity to N-terminal 70% of P23930|P77703|LNT_ECOLI|cute|B0657 apolipoprotein N-acyltransferase from Escherichia coli strain K12 (512 aa), FASTA scores: opt: 239, E(): 1.6e-07, (30.4% identity in 359 aa overlap). Note that neighboring ORF shows similarity to N -terminal part of PCC6803 apolipoprotein N-acyltransferase from Synechocystis sp., suggesting possibility of frameshift. Sequence of clones from two sources has been checked but no error found. Appear to be two extra bases at position 1876970 compared to CDC1551 strain.A->-,A->A,A->AACCCTTCG,A->AAGCAGAAG,A->ACG,A->AGCGGC,A->AGG,A->AGTGCAGCGG,A->C,A->CACATATTCGCCAAACGGAACCAACCGGGTCTTCCGGTAGCTGCCCACAGCTTCGTGCGCGCCGACAAGCACCGCCGACTTGTAGATTCCCCCGTCCGGTGCC,A->CACATATTCGCCAAACGGAACCAACCGGGTCTTCCGGTAGCTGCCCACAGCTTCGTGCGCGCCGACAAGCACCGCCGACTTGTAGATTCCCCCGTCCGGTGCCGGGGCGTCGACGTTGACCAACAAATCCGCGCCCACCCGCTGTGACT,A->G,A->T

17653 1986637 0.73 R,G|R,Q 0.99,0.0|0.03,0.96Rv1754c hypothetical protein12 Rv1754c, (MTCY28.17c), len: 563 aa. Conserved protein, has proline-rich central region. Some similarity in central region to other Mycobacterium tuberculosis proline-rich proteins e.g. O06555|Rv1157c|MTCI65.24c (371 aa), (32.5% identity in 191 aa overlap). Contains PS00017 ATP/GTP-binding site motif A (P-loop). A core mycobacterial gene; conserved in mycobacterial strains (See Marmiesse et al., 2004).T->-,T->TCTGAACC,T->TGTG,T->TGTGAACAGATG,T->TGTGAACC,T->TGTGAACCG,T->TGTGACCCG,T->TTTGAACC

14664 1625327 0.72 N,G,L,R|R 0.98,0.0,0.0,0.01|1.0Rv1446c opcA 14 Putative OXPP cycle protein OpcANot found

8248 859239 0.67 A,I,P|I,S 0.86,0.12,0.0|0.03,0.96Rv0766c cyp123 279 Probable cytochrome P450 123 Cyp123C->CTCAGCTC,C->CTCAGCTCGA,C->CTCAGCTCGATC,C->CTTAGCTCGGT

8249 859240 0.64 E,R,V|E,K,R0.99,0.0,0.0|0.03,0.92,0.03Rv0766c cyp123 278 Probable cytochrome P450 123 Cyp123T->TAAGCTCGATCGACGCC,T->TC,T->TCAGCTC,T->TCAGCTCGATC,T->TCAGCTCGATCG,T->TCAGCTCGATCGACG,T->TCAGCTCGATCGACGC,T->TCAGCTCGATCGACGCC,T->TCAGCTCGATCGCC,T->TTAGCTCGGT

16025 1779274 0.96 G,L,P|H,P 0.98,0.0,0.0|0.98,0.01Rv1572c hypothetical protein9 Rv1572c, (MTCY336.31B), len: 34 aa. Partial ORF,part of REP13E12 repeat element; 3' end of Rv1587c (MTCY336.17) after phage-like element (see citation below). Similar to C-terminal ends of other REP13E12 repeat elements e.g. Rv1148, Rv1945, Rv3467, etc. Length extended since first submission (+7 aa). This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).C->CGGGGTCGAGG,C->CGTGATCGAGGTG,C->CGTGGTCGAG,C->CGTGGTCGAGGTGG,C->CGTGGTGGAGGTGG,C->CGTGGTTGAG,C->CGTTGTCGAGGT,C->CTTGGTCGAG,C->G,C->T

28054 3311580 0.96 L,I,S|I,T 0.98,0.0,0.0|0.01,0.98Rv2958c Possible glycosyl transferase141 Rv2958c, (MTCY349.30), len: 428 aa. Possible glycosyl transferase (see citation below), highly similar to Q9CD88|ML0128 putative glycosyl transferase from Mycobacterium leprae (435 aa), FASTA scores: opt: 2116,E(): 5.8e-126, (75.05% identity in 417 aa overlap); and Q9CD91|ML0125 putative glycosyl transferase from Mycobacterium leprae (438 aa), FASTA scores: opt: 2104,E(): 3.3e-125, (74.65% identity in 418 aa overlap). Also shows some similarity to variety of glycosyl transferases e.g. Q9RYI3 putative glycosyltransferase from Deinococcus radiodurans (418 aa), FASTA scores: opt: 317, E(): 1.9e-12,(31.0% identity in 297 aa overlap); Q9S1V2 putative glycosyl transferase from Streptomyces coelicolor (407 aa),FASTA scores: opt: 264, E(): 4.1e-09, (27.2% identity in 342 aa overlap); P72650|CRTX|SLR1125 zeaxanthin glucosyl transferase from Synechocystis sp. strain PCC 6803 (419 aa), FASTA scores: opt: 251, E(): 2.8e-08, (26.8% identity in 295 aa overlap); etc. Very similar to P95130|MTCY349.25 from Mycobacterium tubeG->-,G->CGG,G->GACGAT,G->GGA,G->GGAT,G->GGTACGA,G->GGTACGAT,G->TGTACGG,Not found

13069 1418870 0.95 A,L,T|A,P,T0.99,0.0,0.0|0.01,0.95,0.02Rv1269c Conserved probable secreted protein29 Rv1269c, (MTCY50.13), len: 124 aa. Conserved probable exported protein with putative N-terminal signal sequence. Similar to Mycobacterium tuberculosis protein Rv1813c|Y0DU_MYCTU|Q50620 hypothetical protein cy1a11.30 (137 aa), FASTA scores: E(): 9e-21, (41.6% identity in 137 aa overlap).Not found

33168 3899451 0.95 H,P,R|P 0.97,0.01,0.0|1.0Rv3480c Possible triacylglycerol synthase (diacylglycerol acyltransferase)318 Rv3480c, (MTCY13E12.33c), len: 497 aa. Possible triacylglycerol synthase (See Daniel et al., 2004), similar to many from Mycobacterium tuberculosis strains H37Rv and CDC1551 e.g. O69701|Y1D4_MYCTU|Rv3734c|MT3839|MTV025.082c (454 aa), FASTA scores: opt: 520, E(): 2e-23, (39.95% identity in 488 aa overlap); Q10554|Y895_MYCTU|Rv0895|MTCY31.23 (505 aa), FASTA scores: opt: 434, E(): 2.7e-18, (34.2% identity in 497 aa overlap); AAK45165|MT0919 (520 aa), FASTA scores: opt: 434, E(): 2.7e-18, (34.2% identity in 497 aa overlap); etc. Also similar to Q9X7A8|MLCB1610.05|ML1244 conserved membrane protein from Mycobacterium leprae (491 aa), FASTA scores: opt: 272, E(): 1e-08, (28.85% identity in 485 aa overlap); and Q9RIU8|CM11.13c hypothetical 47.1 KDA protein from Streptomyces coelicolor (446 aa), FASTA scores: opt: 254,E(): 1.1e-07, (30.4% identity in 497 aa overlap). Seems to belong to the UPF0089 family.Not found,T->TAGGACGACGG,T->TGACG,T->TGGACGACGG

36441 4206013 0.95 F,C|F,C 0.99,0.0|0.01,0.98Rv3761c fadE36 302 Possible acyl-CoA dehydrogenase FadE36A->-,A->A,A->AC,A->C,A->CAAA

557 49692 0.94 G,A|G,E 0.99,0.0|0.02,0.97Rv0045c Possible hydrolase83 Rv0045c, (MTCY21D4.08c), len: 298 aa. Possible hydrolase, showing similarity with others. Also similar to Mycobacterium tuberculosis proteins Rv3473c, Rv1123c,Rv1938, Rv3617, Rv3670, etc.C->-,C->A,C->C,C->CGTG,C->CTG,C->G,Not found

28053 3311579 0.94 L,P|P 0.99,0.0|1.0Rv2958c Possible glycosyl transferase141 Rv2958c, (MTCY349.30), len: 428 aa. Possible glycosyl transferase (see citation below), highly similar to Q9CD88|ML0128 putative glycosyl transferase from Mycobacterium leprae (435 aa), FASTA scores: opt: 2116,E(): 5.8e-126, (75.05% identity in 417 aa overlap); and Q9CD91|ML0125 putative glycosyl transferase from Mycobacterium leprae (438 aa), FASTA scores: opt: 2104,E(): 3.3e-125, (74.65% identity in 418 aa overlap). Also shows some similarity to variety of glycosyl transferases e.g. Q9RYI3 putative glycosyltransferase from Deinococcus radiodurans (418 aa), FASTA scores: opt: 317, E(): 1.9e-12,(31.0% identity in 297 aa overlap); Q9S1V2 putative glycosyl transferase from Streptomyces coelicolor (407 aa),FASTA scores: opt: 264, E(): 4.1e-09, (27.2% identity in 342 aa overlap); P72650|CRTX|SLR1125 zeaxanthin glucosyl transferase from Synechocystis sp. strain PCC 6803 (419 aa), FASTA scores: opt: 251, E(): 2.8e-08, (26.8% identity in 295 aa overlap); etc. Very similar to P95130|MTCY349.25 from Mycobacterium tubeA->-,A->ACGG,A->ATGTACG,A->ATGTACGG

37405 4326464 0.94 I,N,T|N 0.97,0.01,0.0|1.0Rv3854c ethA 337 Monooxygenase EthAA->-,A->ACG,A->ATGTGT

7511 802427 0.93 P,R|- 0.99,0.0|1.0Rv0703 rplW 99 50S ribosomal protein L23 RplWC->ATCC,C->CCAGGGCAATGC,C->CCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATG,C->CCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGA,C->CCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGA,C->CGGCAATG,C->CTG,C->T

18924 2133470 0.93 E,M,Q|M 0.99,0.0,0.0|1.0Rv1883c hypothetical protein75 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).C->CCCATGCCGTCACCGC,C->CCCATGCCGTCCCCCC,C->CCCATGCCGTCCCCGC,C->CCCATGCCGTCGCCTG,C->CCCTC,C->CGCAGGCCGTCACCGCGCA,C->CGCATCCCGTCACCCCGCAT,C->CGCATCCCGTCACCTGGCAT,C->CGCATGACGTCACCTAGCAT,C->CGCATGCCGCCACCCCGCAT,C->CGCATGCCGCCACTTCGCAT,C->CGCATGCCGTAACCTTGCAT,C->CGCATGCCGTCACCACGCAT,C->CGCATGCCGTCACCCCGCAT,C->CGCATGCCGTCACCGCGCAT,C->CGCATGCCGTCACCTA,C->CGCATGCCGTCACCTAGCAT,C->CGCATGCCGTCACCTCGCAT,C->CGCATGCCGTCACCTGGCAT,C->CGCATGCCGTCACCTT,C->CGCATGCCGTCACCTTGCAT,C->CGCATGCCGTCACTTCGCAT,C->CGCATGCCGTCCCCCCGCAT,C->CGCATGCCGTCGCCTAGCAT,C->CGCATGCCGTCGCCTTGCAT,C->CGCATGCGGTCACCCCGCAT,C->CGCATGGCGTCACCTGGCAT,C->CGCATTCCGTCACCTAGCAT,C->CGCCTGCCGTCACCGCGC,C->GGCATGCCGTCACCGC

10775 1168717 0.92 E,A,V|G 0.99,0.0,0.0|1.0Rv1046c Hypothetical protein171 Rv1046c, (MTCY10G2.03), len: 174 aa. Hypothetical unknown protein. Start changed since first submission (-65 aa). This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).Not found,T->TA,T->TCCC,T->TG,T->TT,T->TTC,T->TTTCCGGGGCTCTCAGACATCGGCCTCGTGGCGGTGTGCGCGGCGGCATGTGGCTCTGTGATCTCTTGCGCGAGCGCCGATTGCGAATTTCGTCCGGCGAAAAGTGACCGCTCCGTGACCTTAATGCAAGAGGTGTGTGGTGTGGAGAGGGGCGGGAGGAAGGGAGTGAGGCGACGGTGTCGAGATGCAGCGAGGATTGGTGGACTTCCGGTAGTTGTTTAACAAGGCCCCGGAGACCAGGGGGCGAGGGAGAGCGCGGGCCGACTTGGGTGGGTGAGCCTGGCTTGGGCTGGTGCGTGAGCGGAGGATCGCTGGTGGCCCCGTAGTTGGCGTTGGCCTGCGGACGTGCCGCGCCTGCGAGGGATTCGTCAATCTTCCTGTTGATGTCGCCCGTGCCACGTCGGTGAGATGTCGAAGGGATGTGACCTGGTGCGTTCGCGAACAGCTGCTGACCACGGCCACCGACGGCGCTCAACTGTCGTCGATTCCATCCCACCCGTGCTTGGACTTTCAAACTGTCCGGCGCCGATGGGGAAACCTGGTGTTTGGCCGGAACGTGGCGCCGAGCCTCGATAATATCAGCAGTTACGTCCAGGGGTGTGGTGTACGGGAAGGTAAGGCCGGTGGGCGTGTCGTAGCCCAGTAGTGGGCGGTCATCGCGTGATCCTTCGAAACGACCAGCAAAAGTCAATCGAAGGAAATGACGCAATGACCTCTTCTCATCTTATCGACGCCGAGCAGCTTCTGGCTGACCAACTCGCACAGGCGAGCCCGGATCTGCTGCGCGGGCTGCTCTCGACGTTCATCGCCGCCTTGATGGGGGCTGAAGCCGACGCCCTGTGCGGGGCGGGCTACCGCGAACGCAGCGATGAGCGGTCCAATCAGCGCAACGGCTACCGCCACCGTGATTTCGACACCCGTGCCGCAACCATCGACGTCGCGATCCCCAAGCTGCGCCAGGGCAGCTATTTCCCGGAC

18926 2133472 0.9 L,F,Y|Y 0.99,0.0,0.0|1.0Rv1883c hypothetical protein74 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).C->CAGGCCGTCACCGCGCA,C->CAGGCCGTCACCTCGGA,C->CATACCGTCACCTCCCATACCGTC,C->CATACCGTCACCTCGAATACCGTC,C->CATCCCGTCACCCCGCAT,C->CATCCCGTCACCTCGGAT,C->CATCCCGTCACCTCTCAT,C->CATCCCGTCACCTGGCAT,C->CATGACGTCACCTAGCAT,C->CATGACGTCACCTCGAAT,C->CATGCCATCACCTCCCAT,C->CATGCCCTCCCCTCTCAT,C->CATGCCGCCACCCCGCAT,C->CATGCCGCCACTTCGCAT,C->CATGCCGGCCCCCCCCAT,C->CATGCCGTAACCTTGCAT,C->CATGCCGTCACCACGCAT,C->CATGCCGTCACCCCGCAT,C->CATGCCGTCACCGCGCAT,C->CATGCCGTCACCTACCAT,C->CATGCCGTCACCTAGAAT,C->CATGCCGTCACCTAGCAT,C->CATGCCGTCACCTCACAT,C->CATGCCGTCACCTCCAAT,C->CATGCCGTCACCTCCCAT,C->CATGCCGTCACCTCGAAT,C->CATGCCGTCACCTCGCAT,C->CATGCCGTCACCTCGGAT,C->CATGCCGTCACCTCGTAT,C->CATGCCGTCACCTCTCAT,C->CATGCCGTCACCTGGCAT,C->CATGCCGTCACCTTGCAT,C->CATGCCGTCACTTCGCAT,C->CATGCCGTCCCCCCGCAT,C->CATGCCGTCCCCTCCCAT,C->CATGCCGTCCCCTCGAAT,C->CATGCCGTCCCCTCTCAT,C->CATGCCGTCGCCTAGCAT,C->CATGCCGTCGCCTTGCAT,C->CATGCCGTGATCTCCCAT,C->CATGCGGTCACCCCGCAT,C->CATGGCGTCACCTCTGAT,C->CATGGCGTCACCTGGCAT,C->CATTCCGTCACCTAGCAT,C->CCTGCCGTCACCGCGC,C->CGTGCCGTCCCCTCCC,C->CTT

13067 1418868 0.88 S,P,Q,R|L,Q,R0.96,0.02,0.0,0.0|0.97,0.01,0.01Rv1269c Conserved probable secreted protein29 Rv1269c, (MTCY50.13), len: 124 aa. Conserved probable exported protein with putative N-terminal signal sequence. Similar to Mycobacterium tuberculosis protein Rv1813c|Y0DU_MYCTU|Q50620 hypothetical protein cy1a11.30 (137 aa), FASTA scores: E(): 9e-21, (41.6% identity in 137 aa overlap).A->AAGGAGCCA,A->ACGGAGCCA,A->ACGGCGCCA,A->ACGGGAGCCA,A->ACTGAGCCA,A->AGAGAGCCAG,A->AGCGAGCCAG,A->AGGAAGCCAGG,A->AGGAAGCCGGG,A->AGGAGCCAGG,A->AGGCAGCCAGG,A->AGGGAACCAGGG,A->AGGGACCCAGGG,A->AGGGACGCAGGG,A->AGGGAGACAGGG,A->AGGGAGCAAGGG,A->AGGGAGCACGGG,A->AGGGAGCAGGG,A->AGGGAGCCAGGG,A->AGGGAGCCAGGGG,A->AGGGAGCCCAGGG,A->AGGGAGCCCGGG,A->AGGGAGCCGGGG,A->AGGGAGCCTGGG,A->AGGGAGCGAGGG,A->AGGGAGCGCGGG,A->AGGGAGCGGGGG,A->AGGGAGCTAGGG,A->AGGGAGGCAGGG,A->AGGGAGGCCGGG,A->AGGGAGTCAGGG,A->AGGGATCCAGGG,A->AGGGCGCCAGGG,A->AGGGGCCCAGGG,A->AGGGGGCCAGGG,A->AGGGGGGCAGGG,A->AGGGGGTCAGGG,A->AGGGTAGCCAGGGT,A->AGGGTGCCAGGGTG,A->AGGTAGCCAGG,A->AGTGAGCCAG,A->ATGGAGCCA,Not found

8585 916684 0.86 R|R,L 1.0|0.03,0.96Rv0823c Possible transcriptional regulatory protein322 Rv0823c, (MTV043.15c), len: 389 aa. Possible transcriptional regulator (resembles nitrogen regulation protein), equivalent (but longer 24 aa in N-terminus) to MLU15182_31|U15182|NtrB NtrB protein from Mycobacterium leprae (384 aa), FASTA scores: opt: 2070, E(): 0, (82.3% identity in 384 aa overlap) (see citation below). Also highly similar to CAB63312.1|AL133471|SCC82.03c hypothetical protein from Streptomyces coelicolor (406 aa); and to many transcriptional regulators members of UPF0034 family (NIFR3/SMM1) e.g. D26185|BAC180K_143 protein similar to transcriptional regulator (nitrogen regulation protein) from Bacillus subtilis (333 aa), FASTA scores: opt: 609,E(): 1.4e-32, (38.3% identity in 326 aa overlap); NP_349795.1|NC_003030 NifR3 family enzyme from Clostridium acetobutylicum (321 aa); etc. Contains PS01136 Uncharacterized protein family UPF0034 signature.Not found

18925 2133468 0.85 P,*,C,R,W|C,W0.91,0.0,0.04,0.0,0.04|0.98,0.01Rv1883c hypothetical protein76 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).G->GCAGGCCGTCACCGCGCA,G->GCATACCGTCACCTCCCATACCGTC,G->GCATCCCGTCACCCCGCAT,G->GCATCCCGTCACCTCTCAT,G->GCATCCCGTCACCTGGCAT,G->GCATGACGTCACCTAGCAT,G->GCATGCCATCACCTCCCAT,G->GCATGCCCTCCCCTCTCAT,G->GCATGCCGCCACCCCGCAT,G->GCATGCCGCCACTTCGCAT,G->GCATGCCGGCCCCCCCCAT,G->GCATGCCGTAACCTTGCAT,G->GCATGCCGTCACCACGCAT,G->GCATGCCGTCACCCCGCAT,G->GCATGCCGTCACCGCGCAT,G->GCATGCCGTCACCTACCAT,G->GCATGCCGTCACCTAGCAT,G->GCATGCCGTCACCTCA,G->GCATGCCGTCACCTCACAT,G->GCATGCCGTCACCTCCCAT,G->GCATGCCGTCACCTCGCAT,G->GCATGCCGTCACCTCT,G->GCATGCCGTCACCTCTCAT,G->GCATGCCGTCACCTGGCAT,G->GCATGCCGTCACCTTGCAT,G->GCATGCCGTCACTTCGCAT,G->GCATGCCGTCCCCCCGCAT,G->GCATGCCGTCCCCTCCCAT,G->GCATGCCGTCCCCTCTCAT,G->GCATGCCGTCGCCTAGCAT,G->GCATGCCGTCGCCTTGCAT,G->GCATGCCGTGATCTCCCAT,G->GCATGCGGTCACCCCGCAT,G->GCATGGCGTCACCTGGCAT,G->GCATTCCGTCACCTAGCAT,G->GCCTGCCGTCACCGCGC,G->GCGTGCCGTCCCCTCCC,G->GCTTGCCGTCACCTCTC,G->GTATGCCGTCACCTCC,Not found

22313 2534564 0.81 P,L|L,R 0.9,0.09|0.03,0.96Rv2262c hypothetical protein330 Rv2262c, (MTV022.12c), len: 360 aa. Conserved hypothetical protein, with function unknown but some similarity to N-terminal 70% of P23930|P77703|LNT_ECOLI|cute|B0657 apolipoprotein N-acyltransferase from Escherichia coli strain K12 (512 aa), FASTA scores: opt: 239, E(): 1.6e-07, (30.4% identity in 359 aa overlap). Note that neighboring ORF shows similarity to N -terminal part of PCC6803 apolipoprotein N-acyltransferase from Synechocystis sp., suggesting possibility of frameshift. Sequence of clones from two sources has been checked but no error found. Appear to be two extra bases at position 1876970 compared to CDC1551 strain.A->-,A->A,A->AACCCTTCG,A->AAGCAGAAG,A->ACG,A->AGCGGC,A->AGG,A->AGTGCAGCGG,A->C,A->CACATATTCGCCAAACGGAACCAACCGGGTCTTCCGGTAGCTGCCCACAGCTTCGTGCGCGCCGACAAGCACCGCCGACTTGTAGATTCCCCCGTCCGGTGCC,A->CACATATTCGCCAAACGGAACCAACCGGGTCTTCCGGTAGCTGCCCACAGCTTCGTGCGCGCCGACAAGCACCGCCGACTTGTAGATTCCCCCGTCCGGTGCCGGGGCGTCGACGTTGACCAACAAATCCGCGCCCACCCGCTGTGACT,A->G,A->T  

Appendix 8: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 2. 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType

9946 1082349 0.99 G,D|G,D 0.99,0.0|0.0,0.99Rv0971c echA7 79 Probable enoyl-CoA hydratase EchA7 (enoyl hydrase) (unsaturated acyl-CoA hydratase) (crotonase)T->-,T->C,T->T,T->TCAC,T->TCACCAC

12689 1368322 0.99 G,P,R|P 0.99,0.0,0.0|1.0Rv1225c hypothetical protein134 Rv1225c, (MTCI61.08c), len: 276 aa. Conserved hypothetical protein, some similarity to other hypothetical proteins e.g. AE001078|AE001078_2 Archaeoglobus fulgidus (265 aa), FASTA scores: opt: 339, E(): 5.1e-15, (27.1% identity in 262 aa overlap), and to NAGD_ECOLI|P15302 nagd protein from Escherichia coli (250 aa), FASTA scores: opt: 167, E(): 6.4e-12, (24.8% identity in 258 aa overlap). Also weakly similar to Mycobacterium tuberculosis hypothetical protein Rv3400|MTCY78.28c (29.1% identity in 251 aa overlap).C->C,C->CC,C->CG,C->CGGG

17347 1955760 0.99 F,R,V|L,R 0.99,0.0,0.0|0.99,0.0Rv1730c Possible penicillin-binding protein496 Rv1730c, (MTCY04C12.15c), len: 517 aa. Possible penicillin-binding protein, similar to others e.g. PBP4_NOCLA|Q06317 penicillin-binding protein 4 (pbp-4) from Nocardia lactamdurans (381 aa), FASTA scores: opt: 643,E(): 3.8e-32, (33.8% identity in 370 aa overlap); etc. Also similar to other Mycobacterium tuberculosis hypothetical penicillin binding proteins and esterases e.g. Rv1923,Rv1497, etc.C->-,C->C,C->CG,C->CTCGCGCCGCAAACCAAGCCGGCTGGTGCTGTGCTATTGGCGTCGGAACAGACGGCCGTGCTGGCTACAGAACCAGGCGATGTTGCCGTCCGGCCCGCGCAC,C->CTCGCGCCGCAAACCAAGCCGGCTGGTGCTGTGCTATTGGCGTCGGAACAGACGGCCGTGCTGGCTACAGAACCAGGCGATGTTGCCGTCCGGCCCGCGCACGTTGGAGCGACTGCCGGTGGGCTTGTTGTCGGGTCCAAGGTCGAGCCCATAGTCGGGCCGATAGAAGGCGAGGCCCAGATTGGCGCTGTTTTGGCCATCCGGGTTGGCATCGTCGGTGCTCATGCTTCCAGCAAGCTGGCCGTCCCTGGCT,C->GCCCGGTTCCTCCTCGCGCCGCAAACCAAGCCGGCTGGTGCTGTGCTATTGGCGTCGGAACAGACGGCCGTGCTGGCTACAGAACCAGGCGATGTTGCCGTCCGGCCCGCGCAC,C->TGCTATTGGCGTCGGAACAGACGGCCGTGCTGGCTACAGAACCAGGCGATGTTGCCGTCCGGCCCGCGCAC

17355 1955913 0.99 N,A|A,K 0.99,0.0|0.99,0.0Rv1730c Possible penicillin-binding protein445 Rv1730c, (MTCY04C12.15c), len: 517 aa. Possible penicillin-binding protein, similar to others e.g. PBP4_NOCLA|Q06317 penicillin-binding protein 4 (pbp-4) from Nocardia lactamdurans (381 aa), FASTA scores: opt: 643,E(): 3.8e-32, (33.8% identity in 370 aa overlap); etc. Also similar to other Mycobacterium tuberculosis hypothetical penicillin binding proteins and esterases e.g. Rv1923,Rv1497, etc.C->-,C->C,C->CG,C->CT,C->CTC,C->CTGC,C->CTT,C->CTTC,C->CTTCCC,C->CTTCCGG,C->CTTCT,C->CTTCTC,C->CTTCTCGACC,C->CTTCTCGAG,C->CTTCTCGAGC,C->CTTCTCGAGCTCG,C->CTTCTCGAGCTCGC,C->GTCGGGCCGATAGAAGGCGAGGCCCAGATTGGCGCTGTTTTGGCCATCCGGGTTGGCATCGTCGGTGCTCATGCTTCCAGCAAGCTGGCCGTCCCTGGCT

22338 2536688 0.99 S,Q|S,Q 0.99,0.0|0.0,0.99Rv2264c Conserved hypothetical proline rich protein555 Rv2264c, (MTV022.14c), len: 592 aa. Conserved hypothetical Pro-rich protein, similar to hypothetical proteins Rv0312 (MTCY63.17, 620 aa and Rv0350) that has highly Pro-, Thr-rich C-terminus. Contains PS00343 Gram-positive cocci surface proteins 'anchoring' hexapeptide. FASTA scores: Z96800|MTCY63_17 Mycobacterium tuberculosis cosmid (620 aa) opt: 1075, E(): 8.8e-24; (38.9% identity in 627 aa overlap). Predicted to be an outer membrane protein (See Song et al., 2008).A->A,A->ACGTGGTCGCCGGCGGCTG,A->G

26530 3100148 0.99 N,S|N,S 0.99,0.0|0.0,0.99Rv2790c ltp1 8 Probable lipid-transfer protein Ltp1T->T,T->TCGA,T->TCGAC

26920 3156201 0.99 G,P,R|P 0.99,0.0,0.0|1.0Rv2848c cobB 441 Probable cobyrinic acid A,C-diamide synthase CobBC->CG,C->CGGGG

10486 1121690 0.98 I|I,G 1.0|0.01,0.98Rv1004c Probable membrane protein154 Rv1004c, (MTCI237.20c), len: 419 aa. Probable membrane protein. Contains repetitive sequences, which have similarities with elastin, and possible N-terminal signal sequence.Not found

20855 2325759 0.98 F,V|F,V 0.99,0.0|0.01,0.98Rv2067c hypothetical protein38 Rv2067c, (MTCY49.06c), len: 407 aa. Conserved protein, similar to many.A->A,A->C,Not found

21931 2470342 0.98 Q,P|Q,P 0.99,0.0|0.0,0.99Rv2205c hypothetical protein41 Rv2205c, (MTCY190.16c), len: 358 aa. Conserved hypothetical protein. Very similar to YHAD_ECOLI|P23524 hypothetical protein (YHAD (E.coli) / YXAA (S14A) (B.subtilis) family) (41.6% identity in 154 aa overlap),and to other members of the glycerate kinase family. Start changed since first submission; protein now 122 aa shorter,owing to extension of Rv2206. Nucleotide position 2470149 in the genome sequence has been corrected, T:C resulting in E105E.T->C,T->T,T->TG,T->TGGGGG

26358 3072705 0.98 I,D|I,D 0.99,0.0|0.01,0.98Rv2762c hypothetical protein118 Rv2762c, (MTV002.27c), len: 139 aa. Conserved hypothetical protein, similar to C-terminus of hypothetical proteins: Q9A380|CC3324 from Caulobacter crescentus (409 aa), FASTA scores: opt: 181, E(): 9.8e-05, (43.55% identity in 101 aa overlap); Q98KQ4|MLR1373 from Rhizobium loti (Mesorhizobium loti) (399 aa), FASTA scores: opt: 174, E(): 0.00028, (46.35% identity in 82 aa overlap); and Q9HZZ9|PA2844 from Pseudomonas aeruginosa (402 aa), FASTA scores: opt: 158, E(): 0.0033, (40.0% identity in 80 aa overlap).T->T,T->TC,T->TCCCCCC,T->TCCCCCCCC

26534 3100154 0.98 S,G,R,V|G 0.99,0.0,0.0,0.0|1.0Rv2790c ltp1 6 Probable lipid-transfer protein Ltp1A->-,A->A,A->AA,A->AC,A->ACACGAC,A->ACC,A->ACCC,A->ACCCC,A->ACCCGACCC,A->ACCCGCCCC,A->ACCCGTCCC,A->ACCCT,A->G

38408 4408087 0.97 R,P|R,P 0.99,0.0|0.01,0.98Rv3919c gid 39 Probable glucose-inhibited division protein B GidC->-,C->C,C->CGG,C->CGGG,C->G

38409 4408100 0.94 L,A|L,A 0.99,0.0|0.01,0.98Rv3919c gid 35 Probable glucose-inhibited division protein B GidG->-,G->G,G->GC,G->GCCCC

19116 2155168 0.63 S,T|S,I,N,T0.99,0.0|0.19,0.0,0.02,0.77Rv1908c katG 315 Catalase-peroxidase-peroxynitritase T KatGC->A,C->G,C->T

297 28366 0.99 I,-|- 0.99,0.0|1.0Rv0023 Possible transcriptional regulatory protein0 Rv0023, (MTCY10H4.23), len: 256 aa. Possible transcriptional regulator. Contains probable helix-turn helix motif from aa 19 to 40 (Score 1615, +4.69 SD).A->-,A->A,A->AT

5114 477898 0.99 L,P|L,P 0.99,0.0|0.0,0.99Rv0399c lpqK 220 Possible conserved lipoprotein LpqKA->A,A->AG,Not found

9946 1082349 0.99 G,D|G,D 0.99,0.0|0.0,0.99Rv0971c echA7 79 Probable enoyl-CoA hydratase EchA7 (enoyl hydrase) (unsaturated acyl-CoA hydratase) (crotonase)T->-,T->C,T->T,T->TCAC,T->TCACCAC

10486 1121690 0.99 I|I,G 1.0|0.0,0.99Rv1004c Probable membrane protein154 Rv1004c, (MTCI237.20c), len: 419 aa. Probable membrane protein. Contains repetitive sequences, which have similarities with elastin, and possible N-terminal signal sequence.Not found

12689 1368322 0.99 P|P,G,R 1.0|0.0,0.99,0.0Rv1225c hypothetical protein134 Rv1225c, (MTCI61.08c), len: 276 aa. Conserved hypothetical protein, some similarity to other hypothetical proteins e.g. AE001078|AE001078_2 Archaeoglobus fulgidus (265 aa), FASTA scores: opt: 339, E(): 5.1e-15, (27.1% identity in 262 aa overlap), and to NAGD_ECOLI|P15302 nagd protein from Escherichia coli (250 aa), FASTA scores: opt: 167, E(): 6.4e-12, (24.8% identity in 258 aa overlap). Also weakly similar to Mycobacterium tuberculosis hypothetical protein Rv3400|MTCY78.28c (29.1% identity in 251 aa overlap).C->C,C->CC,C->CG,C->CGGG

13935 1535147 0.99 D,A|D,A 0.99,0.0|0.0,0.99Rv1363c Possible membrane protein83 Rv1363c, (MTCY02B10.27c), len: 261 aa. Possible membrane protein, similar to Mycobacterium tuberculosis hypothetical proteins Rv1362c|MTCY02B10.26c (25.9% identity in 216 aa overlap); Rv1972|MTV051.10 and Rv0177 etc.C->-,C->C,C->CTCATAGTCG,C->CTCATAGTCGTCATAGTC

26358 3072705 0.99 I,D|I,D 0.99,0.0|0.0,0.99Rv2762c hypothetical protein118 Rv2762c, (MTV002.27c), len: 139 aa. Conserved hypothetical protein, similar to C-terminus of hypothetical proteins: Q9A380|CC3324 from Caulobacter crescentus (409 aa), FASTA scores: opt: 181, E(): 9.8e-05, (43.55% identity in 101 aa overlap); Q98KQ4|MLR1373 from Rhizobium loti (Mesorhizobium loti) (399 aa), FASTA scores: opt: 174, E(): 0.00028, (46.35% identity in 82 aa overlap); and Q9HZZ9|PA2844 from Pseudomonas aeruginosa (402 aa), FASTA scores: opt: 158, E(): 0.0033, (40.0% identity in 80 aa overlap).T->T,T->TC,T->TCCCCCC,T->TCCCCCCCC

26530 3100148 0.99 N,S|N,S 0.99,0.0|0.0,0.99Rv2790c ltp1 8 Probable lipid-transfer protein Ltp1T->T,T->TCGA,T->TCGAC

26920 3156201 0.99 P|P,G,R 1.0|0.0,0.99,0.0Rv2848c cobB 441 Probable cobyrinic acid A,C-diamide synthase CobBC->CG,C->CGGGG

37728 4359135 0.99 M,I|M,I 0.99,0.0|0.0,0.99Rv3879c espK 217 ESX-1 secretion-associated protein EspK Alanine and proline rich proteinNot found,T->-,T->C,T->T,T->TCGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGCTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGTTACCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGTTCCCGGCGTGATC,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGG,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCCTGATC,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGAGTCGGGGTTCCCGGGGTGATCGGGGTTCCCGG,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGGGGTGATCGGGGTTCCCGGGGTGATCGGGGTTCCCGG,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGTGGGGTTCCCGGGGTGATCGGGGTTCCCGG,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGCTC,T->TGGGGTTCCCGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGGG,T->TGGGGTTCCCTGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGTTCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGG,T->TTGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TTGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGGNNNNNNNNNN

8317 868157 0.98 Q,E|Q,E 0.99,0.0|0.0,0.99Rv0774c Probable conserved exported protein66 Rv0774c, (MTCY369.19c), len: 303 aa. Possible conserved exported protein with hydrophobic region near N-terminus, highly similar, except in N-terminus, to Rv0519c|Z97831|MTY20G10.09c|O33364 hypothetical protein from Mycobacterium tuberculosis (300 aa), FASTA scores: opt: 1092, E(): 0, (57.9% identity in 299 aa overlap). Contains PS00061 Short-chain alcohol dehydrogenase family signature, and PS00120 Lipases, serine active site. So could be a lipase. Start changed since first submission (-9 aa). Predicted to be an outer membrane protein (See Song et al., 2008).Not found

20855 2325759 0.98 F,V|F,V 0.99,0.0|0.0,0.99Rv2067c hypothetical protein38 Rv2067c, (MTCY49.06c), len: 407 aa. Conserved protein, similar to many.A->A,A->C,Not found

37881 4370537 0.98 V,G|V,G 0.99,0.0|0.0,0.99Rv3887c eccD2 383 ESX conserved component EccD2 ESX-2 type VII secretion system protein Probable transmembrane proteinA->-,A->A,A->AC,Not found

38408 4408087 0.98 P,R|P,R 0.99,0.0|0.0,0.99Rv3919c gid 39 Probable glucose-inhibited division protein B GidC->-,C->C,C->CGG,C->CGGG,C->G

38409 4408100 0.93 A,L|A,L 0.99,0.0|0.0,0.99Rv3919c gid 35 Probable glucose-inhibited division protein B GidG->-,G->G,G->GC,G->GCCCC

19116 2155168 0.71 S|S,I,N,T 1.0|0.23,0.0,0.01,0.74Rv1908c katG 315 Catalase-peroxidase-peroxynitritase T KatGC->A,C->G,C->T

20176 2263623 2.0 I|G,R 1.0|0.5,0.5Rv2016 Hypothetical protein66 Rv2016, (MTV018.03), len: 191 aa. Hypothetical protein.C->-,C->CCGGGGCGG,C->CGCGG,C->CGG

22321 2535431 2.0 G|D,V 1.0|0.5,0.5Rv2262c hypothetical protein41 Rv2262c, (MTV022.12c), len: 360 aa. Conserved hypothetical protein, with function unknown but some similarity to N-terminal 70% of P23930|P77703|LNT_ECOLI|cute|B0657 apolipoprotein N-acyltransferase from Escherichia coli strain K12 (512 aa), FASTA scores: opt: 239, E(): 1.6e-07, (30.4% identity in 359 aa overlap). Note that neighboring ORF shows similarity to N -terminal part of PCC6803 apolipoprotein N-acyltransferase from Synechocystis sp., suggesting possibility of frameshift. Sequence of clones from two sources has been checked but no error found. Appear to be two extra bases at position 1876970 compared to CDC1551 strain.C->C,C->CAGGC,C->CAGGT,C->CAGGTCATACGCCC,C->CAGGTCG,C->CAGGTCGTA,C->CAGGTCGTACGCCC,C->CAGGTCGTACGCCCCGAACC,C->CAGGTCGTACGCCCCGATGA,C->CAGGTTGTACGCCC

22437 2550012 2.0 V|C,G 1.0|0.5,0.5Rv2277c Possible glycerolphosphodiesterase7 Rv2277c, (MTCY339.33), len: 301 aa. Possible glycerolphosphodiesterase, similar to e.g. UGPQ_ECOLI P10908 glycerophosphoryldiester phosphodiesterase (cytosolic) (247 aa), FASTA scores, opt: 149, E(): 0.0061,(27.2% identity in 195 aa overlap). Start of protein uncertain, encoded by neighbouring IS6110 as given, is intact in Mycobacterium tuberculosis CDC1551G->-,G->GCCC,G->GCCCAA,G->GCCCAACAT,G->GCCCAACATAA,G->GCCCAACATAGCCGTCTTCAC,G->GCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCAGCGCAGCGTTGGAAAGNNNNNNNNNN,G->GCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCAGCGCAGCGTTGGAAAGTGAGGCCTCCGANNNNNNNNNN,G->GCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCAGCGCAGCGTTGGAAAGTGAGGCCTCCGATGAGTGAAATGACAGCTCGGTTTNNNNNNNNNN,G->GCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCAGCGCAGCGTTGGAAAGTGAGGCCTCCGATGAGTGAAATGACAGCTCGGTTTTCCGAAANNNNNNNNNN,G->GCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCT

2 5 1.0 R|T 1.0|1.0 Rv0001 dnaA 2 Chromosomal replication initiator protein DnaAT->A,T->C,T->G,T->TGACATACGTCGTTGAC,T->TGACCCAGGGAGATACGTCGTA,T->TGAGATACATCGTTGA,T->TGAGATACGTCGTTGA,T->TGAGTTCCGGCGTTGA,T->TGATACGTCGTTGA,T->TGATC

5 8 1.0 D|R 1.0|1.0 Rv0001 dnaA 3 Chromosomal replication initiator protein DnaAC->AGATACGTCGTTGAC,C->CACGACGTTGAC,C->CACGTCGCTGAC,C->CACGTCGTGGAC,C->CACGTCGTTGAC,C->CAGATACGTCGTTGAC,C->CATACGTCGTTGAA,C->CATACGTCGTTGAC,C->CCCAGGGAGATACGTCGTTGACC,C->CCGAGAACCAGGGAGATACGTCGTTGACCGA,C->CCTAACGAGAACCAGGGAGATACGTCGTTGACC,C->CGAC,C->CGGAGATACGTCGTTGAC,C->CGTCGGTGAC,C->CGTCGTTAAC,C->CGTCGTTGAC,C->CGTCGTTGACC,C->CGTTGAC,C->CTGAC,C->G,C->GAGATACGTCGTTGAC,C->GTCGTTGAC,C->T,C->TACGTCGTTGAC,C->TCGTTGAC,C->TGAC,C->TTGAC,Not found

73 7585 1.0 S|T 1.0|1.0 Rv0006 gyrA 95 DNA gyrase (subunit A) GyrA (DNA topoisomerase (ATP-hydrolysing)) (DNA topoisomerase II) (type II DNA topoisomerase)G->C

95 9304 1.0 G|D 1.0|1.0 Rv0006 gyrA 668 DNA gyrase (subunit A) GyrA (DNA topoisomerase (ATP-hydrolysing)) (DNA topoisomerase II) (type II DNA topoisomerase)G->A   

Appendix 9: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 3. 
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2929 313889 0.99 R,A|R,A 0.99,0.0|0.0,0.99Rv0261c narK3 94 Probable integral membrane nitrite extrusion protein NarK3 (nitrite facilitator)G->G,G->GC,Not found

9905 1077624 0.99 A,V|A,G 0.99,0.0|0.0,0.99Rv0966c hypothetical protein71 Rv0966c, (MTCY10D7.08), len: 200 aa. Conserved protein, equivalent to AL035500|MLCL373_12 conserved hypothetical protein from Mycobacterium leprae (200 aa),FASTA scores: opt: 1080, E(): 0, (79.5% identity in 200 aa overlap). Also highly similar to SCE6.30c|CAB88834.1|AL353832 hypothetical protein from Streptomyces coelicolor (277 aa). Some similarity to Rv2862c|MTV007.08 conserved hypothetical protein from Mycobacterium tuberculosis (194 aa), FASTA scores: E(): 3.1e-06, (31.5% identity in 184 aa overlap). Equivalent to AAK45243.1 from Mycobacterium tuberculosis strain CDC1551 (230 aa) but shorter 30 aa. Note that Rv0966c has been shortened since first entry.G->-,G->A,G->G

13750 1519822 0.99 S,-,W|-,W 0.99,0.0,0.0|0.99,0.0Rv1353c Probable transcriptional regulatory protein55 Rv1353c, (MTCY02B10.17c), len: 261 aa. Probable transcriptional regulatory protein, similar to TER1_ECOLI|P03038 tetracycline repressor protein class a from Escherichia coli (216 aa), FASTA scores, opt: 231,E(): 1.6e-08, (31.3% identity in 211 aa overlap). Helix turn helix motif present at aa 3859 (+3.59 SD). Belongs to the TetR/AcrR family of transcriptional regulators.C->C,C->CGTC,C->CGTCACT,C->CGTCACTG,C->CGTCACTGA,C->CGTCACTGATGG,C->CGTCACTGATGGA,C->CGTCACTGATGGCGTCG,C->CGTCACTGATGGCGTCGAGATCTA,C->CGTCACTGATGGCGTCGAGATCTAA,C->CGTCACTGATGGCGTCGAGATCTAAGGTACACTCGACTCCGTGCTTACTATAGGCGCGAAGCGCACCCTGAAGGTATGTATTCCACAACGTGGGATCGAGCGCGGGTTGCGATACCACAAGCCGGCATTGCGCATCAGAAACCCACACACTGAGATTTTCCGAAAAATGCANNNNNNNNNN

13935 1535147 0.99 A,D|A,D 0.99,0.0|0.0,0.99Rv1363c Possible membrane protein83 Rv1363c, (MTCY02B10.27c), len: 261 aa. Possible membrane protein, similar to Mycobacterium tuberculosis hypothetical proteins Rv1362c|MTCY02B10.26c (25.9% identity in 216 aa overlap); Rv1972|MTV051.10 and Rv0177 etc.C->-,C->C,C->CTCATAGTCG,C->CTCATAGTCGTCATAGTC

17662 1987018 0.99 H,-|-,L 0.99,0.0|0.0,0.99Rv1755c plcD 227 Probable phospholipase C 4 (fragment) PlcDG->-,G->AGTACGCCTTCTTGTTGGCGGGTCCAGATGGCTTGCTCGATCGCGTCGAGGACCATGGAGGTGGCCATCGTGGAAGCGACCCGCCAGCCCAGGATCCTGCGAGCGTAGGCGTCGGTGACAAAGGCCACGTAGGCGAACCCTGCCCAGGTCGACACATAGGTGAGGTCTGCTACCCACAGCCGGTTAGGTGCTGGTGGTCCGAAGCGGCGCTGGACGAGATCGGCGGGACGGGCTGTGGCCGGATCAGCGATCGTGGTCCTGCGGGCTTTGCCGCGGGTGGTCCCGGACAGGCCGAGTTTGGTCATCAGCCGTTCGACGGTGCATCTGGCCACCTCGATGCCCTCACGGTTCAGGGTTAGCCACACTTTGCGGGCACCGTAAACACCGTAGTTGGCGGCGTGGACGCGGCTGATGTGCTCCTTGAGTTCGCCATCGCGCAGCTCGCGGCGGCTGGGCTCCCGGTTGATGTGGTCGTAGTAGGTCGATGGGGCGATCGGCACACCCAGCTCGGTCAGCTGTGTGCAGATCGACTCGACACCCCACCGCAAACCATCGGGGCCCTCGCGGTGGCCCTGATGATCGGCGATGAACCGGGTAATTAGCGTGCTGGCCGGTCGAGCTCGGCCGCGAAGAAAGCCGACGCGGTCTTTAAAATCGCGTTCGCCCTTCGCAATTCGGCGTTGTCCCGCCGCAAGCGCTTCAGCTCAGCGGATTCTTCGGTCGTGGTCCCGGGCCGTGCGCCGGCATCGACCTGCGCCTGGCGCACCCACTTACGCACCGTCTCCGCGCAGCCAACACCAAGTAGACGGGCGACCTCACTGATCGCTGCCCACTCCGAATCGTGCTGACCGCGGATCTCTGCGACCATCCGCACCGCCCGCTCACGCAGCTCCGGCGGGTACCTCCTCGATGAACCACCTGACATGACCCCATCCTTTCCAAGAACTGGAGTCTCCGGACATGCCGGGGCGGTTCANNNNNNNNNNTGAACCGCCCCGGTGAGTCCGGAGACTCTC

18995 2141551 0.99 D,N|D,S 0.99,0.0|0.0,0.99Rv1894c hypothetical protein107 Rv1894c, (MTCY180.24), len: 376 aa. Conserved hypothetical protein, weak similarity to some oxidoreductases e.g. Q01284 2-nitropropane dioxygenase precursor (378 aa), FASTA results: opt: 204, E(): 5.8e-06,(34.3% identity in 140 aa overlap). Similar to hypothetical Mycobacterium tuberculosis proteins e.g. Rv3553|MTCY03C7.02c (355 aa), FASTA results: opt: 296, E(): 1.6e-10, (32.9% identity in 167 aa overlap); Rv1533 (375 aa) (48.1% identity in 376 aa overlap); Rv0021c, Rv2781c.C->-,C->C,C->T

30391 3709338 0.99 E,-,A|- 0.99,0.0,0.0|1.0Rv3323c moaX 126 Probable MoaD-MoaE fusion protein MoaXT->G,T->T,T->TNNNNNNNNNN,T->TTGAA,T->TTGAAC,T->TTGAACCG,T->TTGAACCGC,T->TTGAACCGCCC,T->TTGAACCGCCCC,T->TTGAACCGCCCCCG,T->TTGAACCGCCCCG,T->TTGAACCGCCCCGG,T->TTGAACCGCCCCGGCATGTCCGGAGACTCCAGTTCTTGGAAAGGATGGGGTCATGTCAGGTGGTTCATCGAGGAGGTACCCGCCGGAGCTGCGTGAGCGGGCGGTGCGGATGGTCGCAGAGATCCGCGGTCAGCACGATTCGGAGTGGGCAGCGATCAGTGAGGTCGCCCGTCTACTTGGTGTTGGCTGCGCGGAGACGGTGCGTAAGTGGGTGCGCCAGGCGCAGGTCGATGCCGGCGCACGGCCCGGGACCACGACCGAAGAATCCGCTGAGCTGAAGCGCTTGCGGCGGGACAACGCCGAATTGCGAAGGGCGAACGCGATTTTAAAGACCGCGTCGGCTTTCTTCGCGGCCGAGCTCGACCGGCCAGCACGCTAATTACCCGGTTCATCGCCGATCATCAGGGCCACCGCGAGGGCCCCGATGGTTTGCGGTGGGGTGTCGAGTCGATCTGCACACAGCTGACCGAGCTGGGTGTGCCGATCGCCCCATCGACCTACTACGACCACATCAACCGGGAGCCCAGCCGCCGCGAGCTGCGCGATGGCGAACTCAAGGAGCACATCAGCCGCGTCCACGCCGCCAACTACGGTGTTTACGGTGCCCGCAAAGTGTGGCTAACCCTGAACCGTGAGGGCATCGAGGTGGCCAGATGCACCGTCGAACGGCTGATGACCAAACTCGGCCTGTCCGGGACCACCCGCGGCAAAGCCCGCAGGACCACGATCGCTGATCCGGCCACAGCCCGTCCCGCCGATCTCGTCCAGCGCCGCTTCGGACCACCAGCACCTAACCGGCTGTGGGTAGCAGACCTCACCTATGTGTCGACCTGGGCAGGGTTCGCCTACGTGGCCTTTGTCACCGACG

32287 3832353 0.99 A,P|A,P 0.99,0.0|0.0,0.99Rv3413c Unknown alanine and proline rich protein232 Rv3413c, (MTCY78.16), len: 299 aa. Unknown ala-,pro-rich protein.Not found

33213 3904957 0.99 H,-,D|-,G 0.99,0.0,0.0|0.0,0.99Rv3485c Probable short-chain type dehydrogenase/reductase204 Rv3485c, (MTCY13E12.38c), len: 314 aa. Probable short-chain dehydrogenase/reductase, similar, but longer 41 aa, to P71824|Rv0769|MTCY369.14 putative short-chain type dehydrogenase/reductase CY369.14 from Mycobacterium tuberculosis (248 aa), FASTA scores: opt: 462, E(): 1.8e-19, (34.0% identity in 253 aa overlap). Also similar to various dehydrogenases e.g. P25529|HDHA_ECOLI|HSDH|B1619 NAD-dependent 7 alpha-hydroxysteroid dehydrogenase (SDR family) from Escherichia coli strain K12 (alias BAB35750|ECS2327 or AAG56608|HDHA for strain O157:H7) (255 aa), FASTA scores: opt: 462, E(): 1.8e-19, (34.7% identity in 248 aa overlap); Q9FD15|RUBG putative reductase (SDR family) from Streptomyces collinus (249 aa), FASTA scores: opt: 446, E(): 1.5e-18, (36.1% identity in 255 aa overlap); BAB51974|MLL5540 putative dehydrogenase from Rhizobium loti (Mesorhizobium loti) (253 aa), FASTA scores: opt: 442, E(): 2.5e-18, (36.25% identity in 251 aa overlap); Q08632|SDR1_PICAB short-chain type dehydrogenase/reductase (SDR family) fC->C,C->CGCG,C->CGCGCA,C->CGCGCAAGCGCGAGCGCAAGGTAACCACCCGCGGAATCACCGGCCAACACGATCTGTTCCGGCCGGTATCCGCGCGCCCGCAACCATTGGTATGCATCGTGGCAGTCGTCGAGCGCCATCCCCAGCGAATGCTTAGGGATCAGCCGATAGTCGACTATCAACACGGGTGATTCGGCAAATCCTGACAGCGCGTTGACGATCCTGCTGTGCGAATTCGGCCCGCANNNNNNNNNN,C->CGCGCAAGCGCGAGCGCAAGGTAACCACCCGCGGAATCACCGGCCAACACGATCTGTTCCGGCCGGTATCCGCGCGCCCGCAACCATTGGTATGCATCGTGGCAGTCGTCGAGCGCCATCCCCAGCGAATGCTTAGGGATCAGCCGATAGTCGACTATCAACACGGGTGATTCGGCAAATCCTGACAGNNNNNNNNNN,C->CGCGCAAGCGCGAGCGCAAGGTAACCACCCGCGGAATCACCGGCCAACACGATCTGTTCCGGCCGGTATCCGCGCGCCCGCAACCATTGGTATGCATCGTGGCANNNNNNNNNN

37204 4303055 0.99 A,W|A,W 0.99,0.0|0.0,0.99Rv3828c Possible resolvase115 Rv3828c, (MTCY409.02), len: 203 aa. Possible resolvase within IS1537 element, similar to others e.g. Q97X40|SSO1915 first ORF in transposon ISC1913 from Sulfolobus solfataricus (213 aa), FASTA scores: opt: 275,E(): 1.6e-11, (30.6% identity in 196 aa overlap); Q9V1M0|PAB2076 resolvase related protein from Pyrococcus abyssi (212 aa), FASTA scores: opt: 254, E(): 4.2e-10,(29.95% identity in 197 aa overlap); Q9RMU7|ORFA putative transposase (belongs to the MerR family of transcriptional regulators) from Helicobacter pylori (Campylobacter pylori) (217 aa), FASTA scores: opt: 243, E(): 2.3e-09, (31.8% identity in 154 aa overlap); etc. Also highly similar to proteins from Mycobacterium tuberculosis e.g. O33334|Rv2792c|MTV002.57c resolvase (193 aa), FASTA scores: opt: 970, E(): 1.5e-58, (79.25% identity in 193 aa overlap); O07773|Rv0605|MTCY19H5.17c putative resolvase (202 aa), FASTA scores: opt: 964, E(): 4e-58, (76.25% identity in 202 aa overlap); P95116|Rv2979c|MTCY349.08 hypothetical 21.4 KDA protein (194 aa), FAC->C,C->CA,C->CAAAAA,Not found

37733 4359174 0.99 P,T|P,T 0.99,0.0|0.0,0.99Rv3879c espK 204 ESX-1 secretion-associated protein EspK Alanine and proline rich proteinNot found

15634 1721425 0.98 G,R|G,R 0.99,0.0|0.01,0.98Rv1526c Probable glycosyltransferase213 Rv1526c, (MTCY19G5.02), len: 426 aa. Probable glycosyltransferase, highly similar to G467196 Protein L518_C2_147 from Mycobacterium leprae (421 aa), FASTA scores, opt: 1497, E(): 0, (55.0% identity in 424 aa overlap); similar to G452504 rhamnosyltransferase (24.7% identity in 433 aa overlap); and P96565|U84350 glycosyltransferase GTFE from Amycolatopsis orientalis (408 aa), E(): 3.4e-24, (28.4% identity in 429 aa overlap), also high similarity to Rv1524|MTCY19G5.04c (58.7 % identity in 416 aa overlap).Not found

22401 2545196 0.98 -,Q,R|-,Q 0.99,0.0,0.0|0.0,0.99Rv2270 lppN 167 Probable lipoprotein LppNC->C,C->CGCC,C->CGCCAGC,C->CGCCAGCCTA,C->CGCCAGCCTATGCCGCCA,C->CGCCAGCCTATGCCGCCAAGCCGGCCACCCCCGAAGAGGTTGCCCAACTGCTGAAGGCCGCCTCTGAAAACGGTGTGCCGGTGACGGCCCGCGGGTCCGGGTGCGGCTTGTCGGGGGCCGCACGACCAGTCGAGGGTGGGCTGCTGATCTCGTTCGACCGGATGAACAAGGTCCTCGAGGTCGACACCGCCAACCAAGTCGCCGTCGTGCAGCCCGGGGTGGCGTTGACCGACCTGGACGCCGCTACCGCCGATACCGGGCTGCGGTACACGGNNNNNNNNNN,C->CGCCAGCCTATGCCGCCAAGCCGGCCACCCCCGAAGAGGTTGCCCAACTGCTGAAGGCCGCCTCTGAAAACGGTGTGCCGGTGACGGCCCGCGGGTCCGGGTGCGGCTTGTCGGGGGCCGCACGACCAGTCGAGGGTGGGCTGCTGATCTCGTTCGACCGGATGAACAAGGTCCTCGAGGTCGACACCGCCAACCAAGTCGCCGTCGTGCAGCCCGGGGTGGCGTTGACCGACCTGGACGCCGCTACCGCCGATACCGGGCTGCGGTACACGGTTTACCCGGGCGAGCTGTCCTCCAGCGTCGGCGGGAATGTCGGAACCAACGCCGGCGGGATGCGCGCGGTCAAGTACGGAGTGGCCCGCCATAACGTGCTCGGGTTGCAAGCGGTATTGCCCACCGGCGAGATCATCCGAACCGGCGGCAGGATGGCCAAGGTGTCCACCGGCTACGACCTCACCCAGCTGATCATCGGCTCGGAGGGCACCCTGGCCTTGGTCACCGAGGTGATCGTCAAGCTGCATCCGCGGCTCGACCACAACGCCAGCGTGCTCGCCCCGTTCGCCGACTTCGACCAAGTCATGGCGGCGGTGCCCAAGATCCTCGCCAGCGGCCTGGCACCTGACATCCTGGAGTACATTGACAACACTTCGATGGCCGCACTCATCTCCACTCAG

26358 3072705 0.98 I,D|I,D 0.99,0.0|0.0,0.99Rv2762c hypothetical protein118 Rv2762c, (MTV002.27c), len: 139 aa. Conserved hypothetical protein, similar to C-terminus of hypothetical proteins: Q9A380|CC3324 from Caulobacter crescentus (409 aa), FASTA scores: opt: 181, E(): 9.8e-05, (43.55% identity in 101 aa overlap); Q98KQ4|MLR1373 from Rhizobium loti (Mesorhizobium loti) (399 aa), FASTA scores: opt: 174, E(): 0.00028, (46.35% identity in 82 aa overlap); and Q9HZZ9|PA2844 from Pseudomonas aeruginosa (402 aa), FASTA scores: opt: 158, E(): 0.0033, (40.0% identity in 80 aa overlap).T->T,T->TC,T->TCCCCCC,T->TCCCCCCCC

37322 4314991 0.98 R,P|R,P 0.99,0.0|0.0,0.99Rv3842c glpQ1 191 Probable glycerophosphoryl diester phosphodiesterase GlpQ1 (glycerophosphodiester phosphodiesterase)C->C,C->CC,C->CG

6844 706086 0.97 A,T|A,R 0.99,0.0|0.01,0.98Rv0611c Hypothetical protein87 Rv0611c, (MTCY19H5.10), len: 127 aa. Hypothetical unknown protein. Note that first start has been taken although this overlaps slightly with the upstream ORF. This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).C->C,C->T,Not found

38387 4407851 0.96 R,A|R,A 0.99,0.0|0.01,0.98Rv3919c gid 118 Probable glucose-inhibited division protein B GidG->-,G->G,G->GC,G->GCCCC,G->T

9962 1083551 0.9 A,V|A,G 0.99,0.0|0.01,0.98Rv0972c fadE12 67 Acyl-CoA dehydrogenase FadE12G->-,G->A,G->G,Not found

2929 313889 0.99 A,R|A,R 0.99,0.0|0.0,0.99Rv0261c narK3 94 Probable integral membrane nitrite extrusion protein NarK3 (nitrite facilitator)G->G,G->GC,Not found

9905 1077624 0.99 A,V|A,G 0.99,0.0|0.0,0.99Rv0966c hypothetical protein71 Rv0966c, (MTCY10D7.08), len: 200 aa. Conserved protein, equivalent to AL035500|MLCL373_12 conserved hypothetical protein from Mycobacterium leprae (200 aa),FASTA scores: opt: 1080, E(): 0, (79.5% identity in 200 aa overlap). Also highly similar to SCE6.30c|CAB88834.1|AL353832 hypothetical protein from Streptomyces coelicolor (277 aa). Some similarity to Rv2862c|MTV007.08 conserved hypothetical protein from Mycobacterium tuberculosis (194 aa), FASTA scores: E(): 3.1e-06, (31.5% identity in 184 aa overlap). Equivalent to AAK45243.1 from Mycobacterium tuberculosis strain CDC1551 (230 aa) but shorter 30 aa. Note that Rv0966c has been shortened since first entry.G->-,G->A,G->G

13750 1519822 0.99 S,-,W|-,W 0.99,0.0,0.0|0.99,0.0Rv1353c Probable transcriptional regulatory protein55 Rv1353c, (MTCY02B10.17c), len: 261 aa. Probable transcriptional regulatory protein, similar to TER1_ECOLI|P03038 tetracycline repressor protein class a from Escherichia coli (216 aa), FASTA scores, opt: 231,E(): 1.6e-08, (31.3% identity in 211 aa overlap). Helix turn helix motif present at aa 3859 (+3.59 SD). Belongs to the TetR/AcrR family of transcriptional regulators.C->C,C->CGTC,C->CGTCACT,C->CGTCACTG,C->CGTCACTGA,C->CGTCACTGATGG,C->CGTCACTGATGGA,C->CGTCACTGATGGCGTCG,C->CGTCACTGATGGCGTCGAGATCTA,C->CGTCACTGATGGCGTCGAGATCTAA,C->CGTCACTGATGGCGTCGAGATCTAAGGTACACTCGACTCCGTGCTTACTATAGGCGCGAAGCGCACCCTGAAGGTATGTATTCCACAACGTGGGATCGAGCGCGGGTTGCGATACCACAAGCCGGCATTGCGCATCAGAAACCCACACACTGAGATTTTCCGAAAAATGCANNNNNNNNNN

13935 1535147 0.99 A,D|A,D 0.99,0.0|0.0,0.99Rv1363c Possible membrane protein83 Rv1363c, (MTCY02B10.27c), len: 261 aa. Possible membrane protein, similar to Mycobacterium tuberculosis hypothetical proteins Rv1362c|MTCY02B10.26c (25.9% identity in 216 aa overlap); Rv1972|MTV051.10 and Rv0177 etc.C->-,C->C,C->CTCATAGTCG,C->CTCATAGTCGTCATAGTC

14665 1625332 0.99 R,A|A,T 0.99,0.0|0.99,0.0Rv1446c opcA 12 Putative OXPP cycle protein OpcAC->C,C->CGGCGG,C->CGGCGGCGG,C->CGGT,C->CGGTGGCGG,C->CGGTGGT,C->CGGTGGTGGTGGTGGTG,C->CGGTGGTGGTGGTGGTGGTG

17662 1987018 0.99 H,-|-,L 0.99,0.0|0.0,0.99Rv1755c plcD 227 Probable phospholipase C 4 (fragment) PlcDG->-,G->AGTACGCCTTCTTGTTGGCGGGTCCAGATGGCTTGCTCGATCGCGTCGAGGACCATGGAGGTGGCCATCGTGGAAGCGACCCGCCAGCCCAGGATCCTGCGAGCGTAGGCGTCGGTGACAAAGGCCACGTAGGCGAACCCTGCCCAGGTCGACACATAGGTGAGGTCTGCTACCCACAGCCGGTTAGGTGCTGGTGGTCCGAAGCGGCGCTGGACGAGATCGGCGGGACGGGCTGTGGCCGGATCAGCGATCGTGGTCCTGCGGGCTTTGCCGCGGGTGGTCCCGGACAGGCCGAGTTTGGTCATCAGCCGTTCGACGGTGCATCTGGCCACCTCGATGCCCTCACGGTTCAGGGTTAGCCACACTTTGCGGGCACCGTAAACACCGTAGTTGGCGGCGTGGACGCGGCTGATGTGCTCCTTGAGTTCGCCATCGCGCAGCTCGCGGCGGCTGGGCTCCCGGTTGATGTGGTCGTAGTAGGTCGATGGGGCGATCGGCACACCCAGCTCGGTCAGCTGTGTGCAGATCGACTCGACACCCCACCGCAAACCATCGGGGCCCTCGCGGTGGCCCTGATGATCGGCGATGAACCGGGTAATTAGCGTGCTGGCCGGTCGAGCTCGGCCGCGAAGAAAGCCGACGCGGTCTTTAAAATCGCGTTCGCCCTTCGCAATTCGGCGTTGTCCCGCCGCAAGCGCTTCAGCTCAGCGGATTCTTCGGTCGTGGTCCCGGGCCGTGCGCCGGCATCGACCTGCGCCTGGCGCACCCACTTACGCACCGTCTCCGCGCAGCCAACACCAAGTAGACGGGCGACCTCACTGATCGCTGCCCACTCCGAATCGTGCTGACCGCGGATCTCTGCGACCATCCGCACCGCCCGCTCACGCAGCTCCGGCGGGTACCTCCTCGATGAACCACCTGACATGACCCCATCCTTTCCAAGAACTGGAGTCTCCGGACATGCCGGGGCGGTTCANNNNNNNNNNTGAACCGCCCCGGTGAGTCCGGAGACTCTC

18995 2141551 0.99 D,N|D,S 0.99,0.0|0.0,0.99Rv1894c hypothetical protein107 Rv1894c, (MTCY180.24), len: 376 aa. Conserved hypothetical protein, weak similarity to some oxidoreductases e.g. Q01284 2-nitropropane dioxygenase precursor (378 aa), FASTA results: opt: 204, E(): 5.8e-06,(34.3% identity in 140 aa overlap). Similar to hypothetical Mycobacterium tuberculosis proteins e.g. Rv3553|MTCY03C7.02c (355 aa), FASTA results: opt: 296, E(): 1.6e-10, (32.9% identity in 167 aa overlap); Rv1533 (375 aa) (48.1% identity in 376 aa overlap); Rv0021c, Rv2781c.C->-,C->C,C->T

26530 3100148 0.99 N,S|N,S 0.99,0.0|0.0,0.99Rv2790c ltp1 8 Probable lipid-transfer protein Ltp1T->T,T->TCGA,T->TCGAC

28211 3343384 0.99 K,R|K,R 0.99,0.0|0.0,0.99Rv2986c hupB 146 DNA-binding protein HU homolog HupB (histone-like protein) (HLP) (21-kDa laminin-2-binding protein)T->C,T->T

30391 3709338 0.99 E,-,A|E,-,G0.99,0.0,0.0|0.0,0.0,0.99Rv3323c moaX 126 Probable MoaD-MoaE fusion protein MoaXT->G,T->T,T->TNNNNNNNNNN,T->TTGAA,T->TTGAAC,T->TTGAACCG,T->TTGAACCGC,T->TTGAACCGCCC,T->TTGAACCGCCCC,T->TTGAACCGCCCCCG,T->TTGAACCGCCCCG,T->TTGAACCGCCCCGG,T->TTGAACCGCCCCGGCATGTCCGGAGACTCCAGTTCTTGGAAAGGATGGGGTCATGTCAGGTGGTTCATCGAGGAGGTACCCGCCGGAGCTGCGTGAGCGGGCGGTGCGGATGGTCGCAGAGATCCGCGGTCAGCACGATTCGGAGTGGGCAGCGATCAGTGAGGTCGCCCGTCTACTTGGTGTTGGCTGCGCGGAGACGGTGCGTAAGTGGGTGCGCCAGGCGCAGGTCGATGCCGGCGCACGGCCCGGGACCACGACCGAAGAATCCGCTGAGCTGAAGCGCTTGCGGCGGGACAACGCCGAATTGCGAAGGGCGAACGCGATTTTAAAGACCGCGTCGGCTTTCTTCGCGGCCGAGCTCGACCGGCCAGCACGCTAATTACCCGGTTCATCGCCGATCATCAGGGCCACCGCGAGGGCCCCGATGGTTTGCGGTGGGGTGTCGAGTCGATCTGCACACAGCTGACCGAGCTGGGTGTGCCGATCGCCCCATCGACCTACTACGACCACATCAACCGGGAGCCCAGCCGCCGCGAGCTGCGCGATGGCGAACTCAAGGAGCACATCAGCCGCGTCCACGCCGCCAACTACGGTGTTTACGGTGCCCGCAAAGTGTGGCTAACCCTGAACCGTGAGGGCATCGAGGTGGCCAGATGCACCGTCGAACGGCTGATGACCAAACTCGGCCTGTCCGGGACCACCCGCGGCAAAGCCCGCAGGACCACGATCGCTGATCCGGCCACAGCCCGTCCCGCCGATCTCGTCCAGCGCCGCTTCGGACCACCAGCACCTAACCGGCTGTGGGTAGCAGACCTCACCTATGTGTCGACCTGGGCAGGGTTCGCCTACGTGGCCTTTGTCACCGACG

32287 3832353 0.99 A,P|A,P 0.99,0.0|0.0,0.99Rv3413c Unknown alanine and proline rich protein232 Rv3413c, (MTCY78.16), len: 299 aa. Unknown ala-,pro-rich protein.Not found

33213 3904957 0.99 H,-,D|-,G 0.99,0.0,0.0|0.0,0.99Rv3485c Probable short-chain type dehydrogenase/reductase204 Rv3485c, (MTCY13E12.38c), len: 314 aa. Probable short-chain dehydrogenase/reductase, similar, but longer 41 aa, to P71824|Rv0769|MTCY369.14 putative short-chain type dehydrogenase/reductase CY369.14 from Mycobacterium tuberculosis (248 aa), FASTA scores: opt: 462, E(): 1.8e-19, (34.0% identity in 253 aa overlap). Also similar to various dehydrogenases e.g. P25529|HDHA_ECOLI|HSDH|B1619 NAD-dependent 7 alpha-hydroxysteroid dehydrogenase (SDR family) from Escherichia coli strain K12 (alias BAB35750|ECS2327 or AAG56608|HDHA for strain O157:H7) (255 aa), FASTA scores: opt: 462, E(): 1.8e-19, (34.7% identity in 248 aa overlap); Q9FD15|RUBG putative reductase (SDR family) from Streptomyces collinus (249 aa), FASTA scores: opt: 446, E(): 1.5e-18, (36.1% identity in 255 aa overlap); BAB51974|MLL5540 putative dehydrogenase from Rhizobium loti (Mesorhizobium loti) (253 aa), FASTA scores: opt: 442, E(): 2.5e-18, (36.25% identity in 251 aa overlap); Q08632|SDR1_PICAB short-chain type dehydrogenase/reductase (SDR family) fC->C,C->CGCG,C->CGCGCA,C->CGCGCAAGCGCGAGCGCAAGGTAACCACCCGCGGAATCACCGGCCAACACGATCTGTTCCGGCCGGTATCCGCGCGCCCGCAACCATTGGTATGCATCGTGGCAGTCGTCGAGCGCCATCCCCAGCGAATGCTTAGGGATCAGCCGATAGTCGACTATCAACACGGGTGATTCGGCAAATCCTGACAGCGCGTTGACGATCCTGCTGTGCGAATTCGGCCCGCANNNNNNNNNN,C->CGCGCAAGCGCGAGCGCAAGGTAACCACCCGCGGAATCACCGGCCAACACGATCTGTTCCGGCCGGTATCCGCGCGCCCGCAACCATTGGTATGCATCGTGGCAGTCGTCGAGCGCCATCCCCAGCGAATGCTTAGGGATCAGCCGATAGTCGACTATCAACACGGGTGATTCGGCAAATCCTGACAGNNNNNNNNNN,C->CGCGCAAGCGCGAGCGCAAGGTAACCACCCGCGGAATCACCGGCCAACACGATCTGTTCCGGCCGGTATCCGCGCGCCCGCAACCATTGGTATGCATCGTGGCANNNNNNNNNN

37733 4359174 0.99 P,T|P,T 0.99,0.0|0.0,0.99Rv3879c espK 204 ESX-1 secretion-associated protein EspK Alanine and proline rich proteinNot found

6844 706086 0.98 A,T|A,R 0.99,0.0|0.0,0.99Rv0611c Hypothetical protein87 Rv0611c, (MTCY19H5.10), len: 127 aa. Hypothetical unknown protein. Note that first start has been taken although this overlaps slightly with the upstream ORF. This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).C->C,C->T,Not found

9155 964771 0.98 V|V,P 1.0|0.0,0.99Rv0867c rpfA 256 Possible resuscitation-promoting factor RpfANot found,T->-,T->C,T->CGCCAGGTCGGCGGGCGCGGGTGGNNNNNNNNNN,T->T

9464 1002282 0.98 A,G|A,G 0.99,0.0|0.0,0.99Rv0897c Probable oxidoreductase45 Rv0897c, (MTCY31.25c), len: 535 aa. Possible oxidoreductase, similar to various oxidoreductases from diverse organisms e.g. CAB94055.1|AL358672 putative oxidoreductase from Streptomyces coelicolor (540 aa); NP_147877.1|NC_000854 phytoene dehydrogenase from Aeropyrum pernix (549 aa); Q01671|CRTD_RHOSH methoxyneurosporene dehydrogenase from Rhodobacter sphaeroides (495 aa), FASTA scores: opt: 139, E(): 2.6e-06, (23.8% identity in 538 aa overlap); etc. Also similar to Rv1432, Rv2997, and Rv3829c from Mycobacterium tuberculosis.G->G,G->GC,G->GCCCCCCCC

15634 1721425 0.98 G,R|G,R 0.99,0.0|0.0,0.99Rv1526c Probable glycosyltransferase213 Rv1526c, (MTCY19G5.02), len: 426 aa. Probable glycosyltransferase, highly similar to G467196 Protein L518_C2_147 from Mycobacterium leprae (421 aa), FASTA scores, opt: 1497, E(): 0, (55.0% identity in 424 aa overlap); similar to G452504 rhamnosyltransferase (24.7% identity in 433 aa overlap); and P96565|U84350 glycosyltransferase GTFE from Amycolatopsis orientalis (408 aa), E(): 3.4e-24, (28.4% identity in 429 aa overlap), also high similarity to Rv1524|MTCY19G5.04c (58.7 % identity in 416 aa overlap).Not found

28018 3308313 0.98 H,P|H,P 0.99,0.0|0.0,0.99Rv2955c hypothetical protein78 Rv2955c, (MTCY349.34), len: 321 aa. Conserved protein, similar to others e.g. Q98NV5|MLL9724 hypothetical protein from Rhizobium loti (Mesorhizobium loti) (284 aa),FASTA scores: opt: 231, E(): 6.5e-08, (34.6% identity in 182 aa overlap); Q9AGG2|NLPE1 NLPE1 from Rhizobium etli (249 aa), FASTA scores: opt: 212, E(): 1.1e-06, (27.85% identity in 255 aa overlap); Q9KXY2 hypothetical 31.3 KDA protein from Streptomyces coelicolor(291 aa), FASTA scores: opt: 211, E(): 1.4e-06, (30.9% identity in 249 aa overlap); etc. This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).T->-,T->T,T->TG,T->TGG,T->TGGG,T->TGGGGGG,T->TGGGGGGGG,T->TT

37204 4303055 0.98 A,W|A,W 0.99,0.0|0.0,0.99Rv3828c Possible resolvase115 Rv3828c, (MTCY409.02), len: 203 aa. Possible resolvase within IS1537 element, similar to others e.g. Q97X40|SSO1915 first ORF in transposon ISC1913 from Sulfolobus solfataricus (213 aa), FASTA scores: opt: 275,E(): 1.6e-11, (30.6% identity in 196 aa overlap); Q9V1M0|PAB2076 resolvase related protein from Pyrococcus abyssi (212 aa), FASTA scores: opt: 254, E(): 4.2e-10,(29.95% identity in 197 aa overlap); Q9RMU7|ORFA putative transposase (belongs to the MerR family of transcriptional regulators) from Helicobacter pylori (Campylobacter pylori) (217 aa), FASTA scores: opt: 243, E(): 2.3e-09, (31.8% identity in 154 aa overlap); etc. Also highly similar to proteins from Mycobacterium tuberculosis e.g. O33334|Rv2792c|MTV002.57c resolvase (193 aa), FASTA scores: opt: 970, E(): 1.5e-58, (79.25% identity in 193 aa overlap); O07773|Rv0605|MTCY19H5.17c putative resolvase (202 aa), FASTA scores: opt: 964, E(): 4e-58, (76.25% identity in 202 aa overlap); P95116|Rv2979c|MTCY349.08 hypothetical 21.4 KDA protein (194 aa), FAC->C,C->CA,C->CAAAAA,Not found

37322 4314991 0.98 R,P|R,P 0.99,0.0|0.0,0.99Rv3842c glpQ1 191 Probable glycerophosphoryl diester phosphodiesterase GlpQ1 (glycerophosphodiester phosphodiesterase)C->C,C->CC,C->CG  

Appendix 10: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 4. 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType

69 7570 1.0 A|V 1.0|1.0 Rv0006 gyrA 90 DNA gyrase (subunit A) GyrA (DNA topoisomerase (ATP-hydrolysing)) (DNA topoisomerase II) (type II DNA topoisomerase)C->A,C->G,C->T

150 14861 1.0 G|V 1.0|1.0 Rv0012 Probable conserved membrane protein258 Rv0012, (MTCY10H4.12), len: 262 aa. Probable conserved membrane protein. Belongs to superfamily DUF881. Contains probable N-terminal signal sequence.G->A,G->G,G->GC,G->T

156 15117 1.0 I|M 1.0|1.0 Rv0013 trpG 68 Possible anthranilate synthase component II TrpG (glutamine amidotransferase)C->G

171 16119 1.0 R|L 1.0|1.0 Rv0014c pknB 451 Transmembrane serine/threonine-protein kinase B PknB (protein kinase B) (STPK B)C->A

182 17654 1.0 Q|P 1.0|1.0 Rv0015c pknA 370 Transmembrane serine/threonine-protein kinase A PknA (protein kinase A) (STPK A)T->G

183 17657 1.0 Q|R 1.0|1.0 Rv0015c pknA 369 Transmembrane serine/threonine-protein kinase A PknA (protein kinase A) (STPK A)T->C

327 30943 1.0 S|P 1.0|1.0 Rv0026 hypothetical protein408 Rv0026, (MTCY10H4.26), len: 448 aa. Conserved hypothetical protein, showing some similarity to other proteins from Mycobacterium tuberculosis: Rv0025 FASTA score: (35.4% identity in 113 aa overlap) and Rv0739 (268 aa), FASTA score: (32.4% identity in 142 aa overlap).C->T

401 36008 1.0 D|H 1.0|1.0 Rv0032 bioF2 572 Possible 8-amino-7-oxononanoate synthase BioF2 (AONS) (8-amino-7-ketopelargonate synthase) (7-keto-8-amino-pelargonic acid synthetase) (7-KAP synthetase) (L-alanine--pimelyl CoA ligase)G->C

423 37305 1.0 S|W 1.0|1.0 Rv0035 fadD34 16 Probable fatty-acid-CoA ligase FadD34 (fatty-acid-CoA synthetase) (fatty-acid-CoA synthase)C->G

426 37334 1.0 T|S 1.0|1.0 Rv0035 fadD34 26 Probable fatty-acid-CoA ligase FadD34 (fatty-acid-CoA synthetase) (fatty-acid-CoA synthase)A->T

482 42281 1.0 C|F 1.0|1.0 Rv0039c Possible conserved transmembrane protein24 Rv0039c, (MTCY21D4.02c, MTCY10H4.39c), len: 115 aa. Possible conserved transmembrane protein. A core mycobacterial gene; conserved in mycobacterial strains (See Marmiesse et al., 2004).C->A

503 44768 1.0 R|G 1.0|1.0 Rv0041 leuS 403 Probable leucyl-tRNA synthetase LeuS (leucine--tRNA ligase) (LEURS)A->G

550 49360 1.0 V|I 1.0|1.0 Rv0045c Possible hydrolase194 Rv0045c, (MTCY21D4.08c), len: 298 aa. Possible hydrolase, showing similarity with others. Also similar to Mycobacterium tuberculosis proteins Rv3473c, Rv1123c,Rv1938, Rv3617, Rv3670, etc.C->C,C->T

556 49690 1.0 G|H 1.0|1.0 Rv0045c Possible hydrolase84 Rv0045c, (MTCY21D4.08c), len: 298 aa. Possible hydrolase, showing similarity with others. Also similar to Mycobacterium tuberculosis proteins Rv3473c, Rv1123c,Rv1938, Rv3617, Rv3670, etc.G->-,G->G,G->GC

743 69871 1.0 F|L 1.0|1.0 Rv0064 Probable conserved transmembrane protein418 Rv0064, (MTV030.07), len: 979 aa. Probable conserved transmembrane protein, similar to many. Contains probable coiled-coil domain from aa 948 to 976.C->-,C->T

754 70267 1.0 V|F 1.0|1.0 Rv0064 Probable conserved transmembrane protein550 Rv0064, (MTV030.07), len: 979 aa. Probable conserved transmembrane protein, similar to many. Contains probable coiled-coil domain from aa 948 to 976.G->-,G->T,T->-

798 73200 1.0 N|D 1.0|1.0 Rv0066c icd2 438 Probable isocitrate dehydrogenase [NADP] Icd2 (oxalosuccinate decarboxylase) (IDH) (NADP+-specific ICDH) (IDP)T->C

893 79558 1.0 A|P 1.0|1.0 Rv0071 Possible maturase25 Rv0071, (MTV030.14), len: 235 aa. Possible maturase,similar to many proteins of the group II intron maturase family. Contains 5 VDP repeats at N-terminus, these are also found in two Streptococcus plasmid hypothetical proteins Q52246|X17092 and Q54942|X66468.G->-,G->C,G->CCGGTGGAG,G->CCNNNNNNNNNNCGGTGGACCCGGTGGACCCGGTGGACCCGGTGGACCCGGTGGACCCGGTGGACGCCGTGGTCGCC,G->GCGGGGGACC,G->GCGGTGGAC,G->GCGGTGGACC,G->GCGGTGGACCC,G->GCGGTGGACCCGGTGGACGC,G->NNNNNNNNNNCGGTGGACCCGGTGGACCCGGTGGACCCGGTGGACCCGGTGGACCCGGTGGACGCCGTGGTCGCC

899 79571 1.0 A|V 1.0|1.0 Rv0071 Possible maturase29 Rv0071, (MTV030.14), len: 235 aa. Possible maturase,similar to many proteins of the group II intron maturase family. Contains 5 VDP repeats at N-terminus, these are also found in two Streptococcus plasmid hypothetical proteins Q52246|X17092 and Q54942|X66468.C->-,C->G,C->GGTGGACCCGGTGGACCCGGTGGACCCGGTGGACCCGGTGGACCCGGTGGACGCCGTGGTCGCC,C->NNNNCGGTGGACCCGGTGGACCCGGTGGACCCGGTGGACCCGGTGGACCCGGTGGACGCCGTGGTCGCC,C->T,C->TGGACCCGGTGGACCCGGTGGACCCGGTGGACCCGGTGGACCCGGTGGACGCCGTGGTCGCC

1141 103756 1.0 P|H 1.0|1.0 Rv0094c hypothetical protein303 Rv0094c, (MTCY251.13c), len: 317 aa. Member of 13E12 repeat family, showing some similarity to U15187|MLU15187_7 from Mycobacterium leprae (94 aa), FASTA score: (49.4% identity in 79 aa overlap).G->A,G->GGTG,G->T,G->TCGTGGTGGTGGAAGGTGTTGGTGCGGGGTTGGCCGTGGTCGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTGTTGTGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGCCGCAGGCCAGGGTCAGCTCGGTGATGTCGGTGCGTCCGGTGCTGGTCCAGGCGGTGACGTGGTGGGCTTGGCTGTGGTAGGCCGGTGCGTCACAGCCGGGTTTGGTGCAGCCGCGGTCGTTGGCGAACAGCATGATCCGCTGGGCCGGGGAGGCTAGGCGTTTGGTGTGATACAGCGCCAGGGGTGTGCCGTGGTCGAAGATCGCCTGGGGGTACCTCCCGCTTGCGGGGGAGTAGTGGTGGGCGTGGCTGGTCATGCGGATCACATCGGCCATGGGTAGCAGGGTGCCGCCGCCGGTGAAGCCCTTGCCGGCGCCGGTTTGCAGGTCGGTCAGGGTGGTGGTGACCACGATCGAGACGGGAAGACCGTTGTGTTGGCCCAGTTTCCCGGAGGCGATCAGCGCGCGCAGCCCGGCCAGCAGCCCGTCGTGGTTGCGTTGGGCTTGGCTGCGGGTGTCGCGGTCGATGGCGGCCGCATCGGGGGTGGTGTCGATGACCGGGGTGTGGTCGTCGGGGTTGGTCGCGCCGGGGGCGGCCAGTTTGGCTAGCACGGCTTCAAAGGTGGCCCGCGCTTGGGGGGTCAGGTAGCCACTTAGCCGTGACATGCCGTCGTATTGCTGGTTGCTCAGGGTGATGCCGCGTTTGCGGGCGCGTTCGGTGTCGGTGAGGTCGCCGTCGGGGTGTAGCCAGTCCATGACCCGCTGGGCGTAGCGGGCCAGCTCGTCGGGACGATATTGAGCGGCTTTGCCGGCCAGGTCGGCTTCGGCGGCCTGGCGGGTGGACACATCCACCGCGGCGGGCAGGTGGGCGAAAAAGGGCGCGAATCACTTTGATGTGCGCCTCGCCGATCAGGCCCTGGCGTTGGGCGGTGGCGGTG

1190 104936 1.0 T|A 1.0|1.0 Rv0095c hypothetical protein94 Rv0095c, (MTCY251.14c), len: 136 aa. Member of 13E12 repeat, also partially similar to AF0418|AF041819_8 from Mycobacterium bovis BCG (222 aa), FASTA score: (89.6% identity in 96 aa overlap).G->-,G->AAAGG,G->TGTGCTGGGCCGCCGGTAGCCGGCGCGCCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGCTCAGCACCTCAAAGG,T->-,T->C,T->GCGTGACCCACCGCCGGTAGCCGGCGCA

1191 104940 1.0 Q|H 1.0|1.0 Rv0095c hypothetical protein93 Rv0095c, (MTCY251.14c), len: 136 aa. Member of 13E12 repeat, also partially similar to AF0418|AF041819_8 from Mycobacterium bovis BCG (222 aa), FASTA score: (89.6% identity in 96 aa overlap).C->-,C->A,C->GACCCACCGCCGGTAGCCGGCGCA,G->-,G->CTGGGCCGCCGGTAGCCGGCGCGCCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGCTCAGCACCTCAAAGG,G->G

1192 104941 1.0 Q|R 1.0|1.0 Rv0095c hypothetical protein92 Rv0095c, (MTCY251.14c), len: 136 aa. Member of 13E12 repeat, also partially similar to AF0418|AF041819_8 from Mycobacterium bovis BCG (222 aa), FASTA score: (89.6% identity in 96 aa overlap).C->-,C->TGGGCCGCCGGTAGCCGGCGCGCCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGCTCAGCACCTCAAAGG,T->-,T->ACCCACCGCCGGTAGCCGGCGCA,T->C

1193 104942 1.0 Q|E 1.0|1.0 Rv0095c hypothetical protein92 Rv0095c, (MTCY251.14c), len: 136 aa. Member of 13E12 repeat, also partially similar to AF0418|AF041819_8 from Mycobacterium bovis BCG (222 aa), FASTA score: (89.6% identity in 96 aa overlap).G->-,G->C,G->CCCACCGCCGGTAGCCGGCGCA,T->-,T->GGGCCGCCGGTAGCCGGCGCGCCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGCTCAGCACCTCAAAGG

1194 104943 1.0 H|Q 1.0|1.0 Rv0095c hypothetical protein92 Rv0095c, (MTCY251.14c), len: 136 aa. Member of 13E12 repeat, also partially similar to AF0418|AF041819_8 from Mycobacterium bovis BCG (222 aa), FASTA score: (89.6% identity in 96 aa overlap).Not found

1195 104944 1.0 A|V 1.0|1.0 Rv0095c hypothetical protein91 Rv0095c, (MTCY251.14c), len: 136 aa. Member of 13E12 repeat, also partially similar to AF0418|AF041819_8 from Mycobacterium bovis BCG (222 aa), FASTA score: (89.6% identity in 96 aa overlap).G->-,G->A,G->CACCGCCGGTAGCCGGCGCA,G->GACCCA,G->GACCCACC,G->GCCA,G->GCCACC,G->GCCCACC,G->GCCGCCGGTAGCCGGCGCGCCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGCTCAGCACCTCAAAGG

1196 104962 1.0 A|V 1.0|1.0 Rv0095c hypothetical protein85 Rv0095c, (MTCY251.14c), len: 136 aa. Member of 13E12 repeat, also partially similar to AF0418|AF041819_8 from Mycobacterium bovis BCG (222 aa), FASTA score: (89.6% identity in 96 aa overlap).C->-,C->GCCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGCTCAGCACCTCAAAGG,G->-,G->A,G->CA,G->GGTTCACA,G->NNNNNNNNNNACGTGTGCCCGACCGCCGGTAGCCGGCGCACCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGGTCAACACCTCAAAAG

1198 105007 1.0 S|T 1.0|1.0 Rv0095c hypothetical protein70 Rv0095c, (MTCY251.14c), len: 136 aa. Member of 13E12 repeat, also partially similar to AF0418|AF041819_8 from Mycobacterium bovis BCG (222 aa), FASTA score: (89.6% identity in 96 aa overlap).C->-,C->CATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGGTCAACACCTCAAAAG,C->CTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGTGTGCCCGACCGCCGGTAGCCGGCGCACCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCTGGGGTGGTCAACACCTCAAAAG,C->G,G->-,G->CTCAGCACCTCAAAGG

1208 105139 1.0 G|V 1.0|1.0 Rv0095c hypothetical protein26 Rv0095c, (MTCY251.14c), len: 136 aa. Member of 13E12 repeat, also partially similar to AF0418|AF041819_8 from Mycobacterium bovis BCG (222 aa), FASTA score: (89.6% identity in 96 aa overlap).C->A,C->T

1332 123454 1.0 Q|* 1.0|1.0 Rv0104 hypothetical protein380 Rv0104, (MTCY251.23), len: 504 aa. Conserved hypothetical protein, showing weak similarity with other cAMP-dependent protein kinases e.g. AAC37564.1|M65066 cAMP-dependent protein kinase RI-beta regulatory subunit from Homo sapiens (380 aa); etc.C->T

1336 123520 1.0 Y|H 1.0|1.0 Rv0104 hypothetical protein402 Rv0104, (MTCY251.23), len: 504 aa. Conserved hypothetical protein, showing weak similarity with other cAMP-dependent protein kinases e.g. AAC37564.1|M65066 cAMP-dependent protein kinase RI-beta regulatory subunit from Homo sapiens (380 aa); etc.T->C

1486 139297 1.0 G|V 1.0|1.0 Rv0115 hddA 262 Possible D-alpha-D-heptose-7-phosphate kinase HddAG->T

1504 141623 1.0 D|N 1.0|1.0 Rv0117 oxyS 142 Oxidative stress response regulatory protein OxySG->A

1519 143207 1.0 S|G 1.0|1.0 Rv0118c oxcA 224 Probable oxalyl-CoA decarboxylase OxcAT->C

1546 146236 1.0 K|N 1.0|1.0 Rv0120c fusA2 513 Probable elongation factor G FusA2 (EF-G)Not found

1555 147262 1.0 N|K 1.0|1.0 Rv0120c fusA2 171 Probable elongation factor G FusA2 (EF-G)G->T

1752 163705 1.0 P|S 1.0|1.0 Rv0136 cyp138 114 Probable cytochrome P450 138 Cyp138C->CT,C->T

1753 163706 1.0 P|L 1.0|1.0 Rv0136 cyp138 114 Probable cytochrome P450 138 Cyp138C->T

1786 166565 1.0 I|V 1.0|1.0 Rv0139 Possible oxidoreductase247 Rv0139, (MTCI5.13), len: 340 aa. Possible oxidoreductase, similar to others e.g. O34285|HPNA HPNA protein from Zymomonas mobilis (337 aa), FASTA scores: opt: 507, E (): 5.8e-27, (31.1% identity in 328 aa overlap); TRE_STRGR|P29782 dtdp-glucose 4,6-dehydratase (328 aa),FASTA scores: opt: 254, E(): 2.6e-10, (29.0% identity in 307 aa overlap).A->G

Appendix 11: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 4.1. 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType

7235 761155 0.89 S,L,W|L 0.92,0.06,0.0|1.0Rv0667 rpoB 450 DNA-directed RNA polymerase (beta chain) RpoB (transcriptase beta chain) (RNA polymerase beta subunit)C->A,C->G,C->T

1180 104824 0.63 S,I|S,I 0.98,0.01|0.33,0.66Rv0095c hypothetical protein131 Rv0095c, (MTCY251.14c), len: 136 aa. Member of 13E12 repeat, also partially similar to AF0418|AF041819_8 from Mycobacterium bovis BCG (222 aa), FASTA score: (89.6% identity in 96 aa overlap).C->-,C->A,C->ACCC,C->CAGCGTGCCGCCCAGTTCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCC,C->CAGTTCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->CCCAGTTCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->CCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCA,C->CTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCA,C->GATGCGCCGGGCGGCG,C->GATGCGTA,C->GATGCGTAGGGCGGCG,C->GATGCGTAGGGCGGCGTCGGGCTTGGTGATGCGTAACCGGTTGGCCAGCGCGCAGCACAGCGTGCCGCCCAGTTCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->GGCGATGCGTAGGGCGGCGTCGGGCTTGGTGATGCGTAA,C->GGGCGGCG,C->GGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->GTGACCC,C->TCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->TTCCAGAGACCGCAGCCGTTCCGGGGTGGTCAACACCTCAAAA,G->-,G->CGAGTTGGTTGATCAACGTGTGCTGGGCCGCCGGTAGCCGGCGCGCCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGCTCAGCACCTCAAAGG,G->CGCCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGCTCAGCACCTCAAAGG,G->CTGCGTCGGCCGGCTTCGGGCTTGGTGATGCGCAGCCGGTTGGCCAGCGCGCAGCACAGCGTGCCGCCCAGTTCTTCCT

7235 761155 0.6 S,L,W|L 0.93,0.05,0.0|1.0Rv0667 rpoB 450 DNA-directed RNA polymerase (beta chain) RpoB (transcriptase beta chain) (RNA polymerase beta subunit)C->A,C->G,C->T

 

Appendix 12: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 4 (Cameroon). 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType

7230 761109 1.0 D|Y 1.0|1.0 Rv0667 rpoB 435 DNA-directed RNA polymerase (beta chain) RpoB (transcriptase beta chain) (RNA polymerase beta subunit)G->-,G->C,G->G,G->T,G->TGG

7239 761277 1.0 I|L 1.0|1.0 Rv0667 rpoB 491 DNA-directed RNA polymerase (beta chain) RpoB (transcriptase beta chain) (RNA polymerase beta subunit)A->C,A->G,A->T

20387 2288727 1.0 L|R 1.0|1.0 Rv2043c pncA 172 Pyrazinamidase/nicotinamidase PncA (PZase)A->-,A->C,A->G

36777 4247469 1.0 Y|S 1.0|1.0 Rv3795 embB 319 Integral membrane indolylacetylinositol arabinosyltransferase EmbB (arabinosylindolylacetylinositol synthase)A->C,A->G

36943 4269124 1.0 A|V 1.0|1.0 Rv3806c ubiA 237 Decaprenylphosphoryl-5-phosphoribose (DPPR) synthase (decaprenyl-phosphate 5-phosphoribosyltransferase)G->A

38071 4383142 0.92 C,P|P 0.92,0.07|1.0Rv3897c hypothetical protein167 Rv3897c, (MTCY15F10.15), len: 210 aa. Conserved hypothetical protein, highly similar in part to Q10691|YK83_MYCTU|Rv2083|MT2145|MTCY49.22 hypothetical 30.8 KDA protein from Mycobacterium tuberculosis (314 aa) FASTA scores: opt: 815, E(): 4.7e-26, (73.05% identity in 167 aa overlap). Similarity to MTCY49.22 suggests that this is a continuation of MTCY15F10.14. There is a frameshift mutation near 3'-end with respect to this sequence as well,similarity to MTCY49.22 continues in an overlapping ORF. Sequence appears to be correct.A->-,A->AAACGG,A->AACCAGG,A->AACCGG,A->ACACGG,A->ACCCGG,A->ACCCGGG,A->ACCGG,A->AGACGGG,A->AGCAGGGC,A->AGCCCG,A->AGCCCGGCCCG,A->AGCCGAGCC,A->AGCCGCGCC,A->AGCCGG,A->AGCCGGG,A->AGCCGGGCC,A->AGCCGGGGCC,A->AGCGGG,A->AGCGGGGC,A->AGGCGG,A->AGGCGGG,A->AGTCGGG,A->ATCCGG

35656 4095000 0.71 D,T|T 0.83,0.16|1.0Rv3655c hypothetical protein101 Rv3655c, (MTV025.003c), len: 125 aa. Hypothetical protein, with similarity to Q9X917|SCH5.15c hypothetical 15.2 KDA protein from Streptomyces coelicolor (150 aa) FASTA scores: opt: 211, E(): 7.7e-07, (39.65% identity in 111 aa overlap). Equivalent to AAK48119 from Mycobacterium tuberculosis strain CDC1551 (99 aa) but longer 26 aa at the C-terminus.Not found,T->-,T->T,T->TG,T->TGACCCCGGCTCG

9145 964674 0.64 S,P|P 0.81,0.18|1.0Rv0867c rpfA 288 Possible resuscitation-promoting factor RpfAA->-,A->G,A->GCGCCAGTTCGGCGGGAGCTGCCGGGAGGGGTTCACCCAGCGGCGCGGGCAGGTCGTTTACGGCAAGTTCCACGGGTGGTGCCAGGTCGGCGGGCGCGGGTGGCGCCAGGTCGGCGGGCGCGGGTGGNNNNNNNNNN,A->GCGCGGGTGGTGCCAGGTCGGCGGGTGGTGCCGGGTCGGCGGGAGCTGCCGGGAGGGGTTCACCCAGCGGTGCGGGCAGGTCGTTNNNNNNNNNN

12535 1341624 0.64 Q,K|K 0.81,0.18|1.0Rv1199c Possible transposase328 Rv1199c, (MTCI364.11c), len: 415 aa. Possible transposase for IS1081, identical to TRA1_MYCBO|P35882 transposase for insertion sequence element (415 aa); region identical to MTCY441.35 (100.0% identity in 261 aa overlap); and almost identical to MTCY10G2.02c (415 aa) (99.8% identity in 415 aa overlap). Contains PS01007 Transposases, Mutator family, signature, PS00435 Peroxidases proximal heme-ligand signature.G->T

16028 1779280 0.64 V,P|P 0.81,0.18|1.0Rv1572c hypothetical protein7 Rv1572c, (MTCY336.31B), len: 34 aa. Partial ORF,part of REP13E12 repeat element; 3' end of Rv1587c (MTCY336.17) after phage-like element (see citation below). Similar to C-terminal ends of other REP13E12 repeat elements e.g. Rv1148, Rv1945, Rv3467, etc. Length extended since first submission (+7 aa). This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).C->-,C->C,C->CG,C->CGAGG,C->CGAGGCGGGG,C->CGAGGT,C->CGAGGTG,C->CGAGGTGG,C->CGAGGTGGGA,C->CGAGGTGGGG,C->CGAGGTGGGGT,C->CGAGGTGGGGTGG,C->CGAGGTGGGGTGGT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTGTTGTGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGTCGCAGGCCAGGGTGAGG,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTTTTGCGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTTTTGCGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGTCGCAGGCCAGGGTGAGG,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTTTTGCGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGTCGCAGGCCAGGGTGAGGTCGGTGATGTCGGTGCGTCCGGTGCTGGTCCAGGCGGTGACGTGGTGGGCTTGGCTGTGGTAGGCCGGTGCGTCACAGCCGGGTTTGGTGCAGCCGCGGTCGTTGGCGAACAGCATGATCCGCTGGGCCGGGGAGGCTAGGCGTTTGGTGTGATACAGCGCCAGGGGTGTGCCGTGGTCGAAGATCGCCTGGGGGTACCTCCCGCTTGCGGGGGAGTAGTGGTGGGCGTGGCTGGTCATGCGGATCACATCGGCCATGGGTAGCAGGGTGCCGCCGCCGGTGAAGCCCTTGCCGGCGCCGGTTTGCAGGTCGGTCAGGGTGGTGGTGACCACGATCGAGACGGGAAGACCGTTGTGTTGGCCCAGTT

  

Appendix 13: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 4 (Ghana). 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType

15572 1715967 1.6 L,*,P|*,P 0.8,0.06,0.13|0.5,0.5Rv1522c mmpL12 549 Probable conserved transmembrane transport protein MmpL12A->-,A->A,A->AGG,A->AGGGG,Not found

19999 2239363 1.6 R,K,N|I,N 0.85,0.07,0.07|0.5,0.5Rv1996 Universal stress protein family protein120 Rv1996, (MTCY39.23c), len: 317 aa. Universal stress protein family protein. Similar to several Mycobacterium tuberculosis hypothetical proteins e.g. Rv2005c|Q10851|YK05_MYCTU (295 aa), FASTA scores: opt: 775,E(): 0, (50.3% identity in 316 aa overlap); Rv2026c (294 aa) (47.9% identity in 311 aa overlap); and Rv2623, etc. Also similar to SCJ1.30c|AL109962 hypothetical protein from Streptomyces coelicolor (328 aa). Predicted possible vaccine candidate (See Zvi et al., 2008).C->-,C->CA,C->CAA,C->CAATCGGTGGTCGACA,C->CAATCGGTGGTCGACAA,C->CATCGGTGGTCGACA,C->CATCGGTGGTCGACAA

13750 1519822 1.06 L,W|F,W 0.8,0.2|0.5,0.5Rv1353c Probable transcriptional regulatory protein55 Rv1353c, (MTCY02B10.17c), len: 261 aa. Probable transcriptional regulatory protein, similar to TER1_ECOLI|P03038 tetracycline repressor protein class a from Escherichia coli (216 aa), FASTA scores, opt: 231,E(): 1.6e-08, (31.3% identity in 211 aa overlap). Helix turn helix motif present at aa 3859 (+3.59 SD). Belongs to the TetR/AcrR family of transcriptional regulators.C->C,C->CGTC,C->CGTCACT,C->CGTCACTG,C->CGTCACTGA,C->CGTCACTGATGG,C->CGTCACTGATGGA,C->CGTCACTGATGGCGTCG,C->CGTCACTGATGGCGTCGAGATCTA,C->CGTCACTGATGGCGTCGAGATCTAA,C->CGTCACTGATGGCGTCGAGATCTAAGGTACACTCGACTCCGTGCTTACTATAGGCGCGAAGCGCACCCTGAAGGTATGTATTCCACAACGTGGGATCGAGCGCGGGTTGCGATACCACAAGCCGGCATTGCGCATCAGAAACCCACACACTGAGATTTTCCGAAAAATGCANNNNNNNNNN

18927 2133473 1.0 I|R 1.0|1.0 Rv1883c hypothetical protein74 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).A->ACGCCGTCACCTCGCG,A->AGGCCGTCACCGCGCA,A->AGGCCGTCACCTCGGA,A->ATACCGTCACCTCCCATACCGTC,A->ATACCGTCACCTCGAATACCGTC,A->ATACCGTCACCTCGCCTACCGTC,A->ATCCCGTCACCCCGCAT,A->ATCCCGTCACCTCGGAT,A->ATCCCGTCACCTCTCAT,A->ATCCCGTCACCTGGCAT,A->ATGACGTCACCTAGCAT,A->ATGACGTCACCTCGAAT,A->ATGACGTCACCTCGCCT,A->ATGCCATCACCTCCCAT,A->ATGCCCTCACCTCGCCT,A->ATGCCCTCCCCTCTCAT,A->ATGCCGCCACCCCGCAT,A->ATGCCGCCACTTCGCAT,A->ATGCCGGCCCCCCCCAT,A->ATGCCGTAACCTTGCAT,A->ATGCCGTCACCACGCAT,A->ATGCCGTCACCCCGCAT,A->ATGCCGTCACCGCGCAT,A->ATGCCGTCACCTACCAT,A->ATGCCGTCACCTAGAAT,A->ATGCCGTCACCTAGCAT,A->ATGCCGTCACCTCACAT,A->ATGCCGTCACCTCCAAT,A->ATGCCGTCACCTCCCAT,A->ATGCCGTCACCTCCCCT,A->ATGCCGTCACCTCGAAT,A->ATGCCGTCACCTCGCACT,A->ATGCCGTCACCTCGCAT,A->ATGCCGTCACCTCGCC,A->ATGCCGTCACCTCGCCT,A->ATGCCGTCACCTCGCG,A->ATGCCGTCACCTCGCGT,A->ATGCCGTCACCTCGCTT,A->ATGCCGTCACCTCGGAT,A->ATGCCGTCACCTCGTAT,A->ATGCCGTCACCTCTCAT,A->ATGCCGTCACCTGGCAT,A->ATGCCGTCACCTTGCAT,A->ATGCCGTCACTTCGCAT,A->ATGCCGTCCCCCCGCAT,A->ATGCCGTCCCCTCCCAT,A->ATGCCGTCCCCTCGAAT,A->ATGCCGTCCCCTCGCCT,A-

21044 2339617 1.0 A|T 1.0|1.0 Rv2082 hypothetical protein303 Rv2082, (MTCY49.21), len: 721 aa. Conserved hypothetical protein. Similar to Mycobacterium tuberculosis Rv0029, and to Rv3899c and Rv3900c which may be frameshifted.G->-,G->CCAGCGCCCCCGCCGTTGGTGTTGGTGGCCCGTCAGTACCGGCCGCTGGCATGCCGCCA,G->GA,G->GAGCGGCG,G->GCCA,G->GCCGCCA,G->GGTCAAAAGCGACCAAAGCGAGCAAGTCGCCGATACGGTGAACTATTTGCGGGATCGGCTGACCGAGATCGCACAATCCGGCAATCAGCAAATCAACCAAATCCTGGCCGGCAAAGGGCCGATAGAGGCCAAAGTTGCCGCGGTGAACGCCGTCATCGAGCAGTCGAATGCCATGGCCGACCATGTGGGAGCAACCGCGATGTCCAACATTATCGACGCGACGCAACGAGTGTTCGACGAGACCATCGGTGGTGACGCCCACACCTGGTTGCGTGACCACGGTGTAAGCCTCGACACTCCCGCGCGGCCACGCCCAGTGACCGCTGAAGACATGACTTCTATGACGGCGAACTCGCCTGCAGGATCCCCATTCGGTGCTGCTCCGTCTGCGCCCAGTCATTCGACGACAACCAGCGGCCCGCCGACAGCTCCAACACCAACATCACCATTCGGCACTGCTCCCATGCCGCCCGGCCCACCCCCACCGGGTACCGTCTCACCACCCCTACCCCCCAGCGCCCCCGCCGTTGGTGTTGGTGGCCCGTCAGTACCGGCCGCTGGCATGCCGCCA,G->TGCCGCGGTGAACGCCGTCATCGAGCAGTCGAATGCCATGGCCGACCATGTGGGAGCAACCGCGATGTCCAACATTATCGACGCGACGCAACGAGTGTTCGACGAGACCATCGGTGGTGACGCCCACACCTGGTTGCGTGACCACGGTGTAAGCCTCGACACTCCCGCGCGGCCACGCCCAGTGACCGCTGAAGACATGACTTCTATGACGGCGAACTCGCCTGCAGGATCCCCATTCGGTGCTGCTCCGTCTGCGCCCAGTCATTCGACGACAACCAGCGGCCCGCCGACAGCTCCAACACCAACATCACCATTCGGCACTGCTCCCATGCCGCCCGGCC

21531 2413615 1.0 D|E 1.0|1.0 Rv2154c ftsW 437 FtsW-like protein FtsWNot found

22309 2534559 1.0 R|L 1.0|1.0 Rv2262c hypothetical protein332 Rv2262c, (MTV022.12c), len: 360 aa. Conserved hypothetical protein, with function unknown but some similarity to N-terminal 70% of P23930|P77703|LNT_ECOLI|cute|B0657 apolipoprotein N-acyltransferase from Escherichia coli strain K12 (512 aa), FASTA scores: opt: 239, E(): 1.6e-07, (30.4% identity in 359 aa overlap). Note that neighboring ORF shows similarity to N -terminal part of PCC6803 apolipoprotein N-acyltransferase from Synechocystis sp., suggesting possibility of frameshift. Sequence of clones from two sources has been checked but no error found. Appear to be two extra bases at position 1876970 compared to CDC1551 strain.A->-,A->AG,Not found

22380 2542964 1.0 N|T 1.0|1.0 Rv2268c cyp128 438 Probable cytochrome P450 128 Cyp128Not found

26733 3131468 1.0 L|Y 1.0|1.0 Rv2823c hypothetical protein103 Rv2823c, (MTCY16B7.19), len: 809 aa. Conserved protein, similar in part to others e.g. Q9X2D1|TM1811Thermotoga maritima (717 aa), FASTA scores: opt: 401, E(): 3.6e-18, (27.15% identity in 773 aa overlap); O27154|MTH1082 conserved hypothetical protein from Methanothermobacter thermautotrophicus (822 aa), FASTA scores: opt: 306, E(): 6e-12, (25.55% identity in 872 aa overlap); Q59066|MJ1672 hypothetical protein from Methanococcus jannaschii (800 aa), FASTA scores: opt: 302,E(): 1.1e-11, (24.9% identity in 812 aa overlap); etc. This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).G->GACGGCGACG,G->GCCGGCGATT,G->GGCGATG,G->GGCGGCGACG,G->GGCGGCGAGG,G->GGCGGCGATT,G->GTCCGCGAGGT,G->GTCGACGTTGT,G->GTCGGAGAGGT,G->GTCGGCCATCT,G->GTCGGCGAAGT,G->GTCGGCGACAT,G->GTCGGCGACGT,G->GTCGGCGAGGT,G->GTCGGCGATAT,G->GTCGGCGATC,G->GTCGGCGATCT,G->GTCGGCGATGGT,G->GTCGGCGATGT,G->GTCGGCGATT,G->GTCGGCGATTT,G->GTCGGCGGCGT,G->GTCGGCGGGCT,G->GTCGGCGGGGT,G->GTCGGCGTTGT,G->GTCGGCTATCT,G->GTCGGGGAGGT,G->GTCGGGGTGGT,G->GTCGGGGTTGT,G->GTCGTCGACGT,G->GTCGTCGATTT,G->GTGGGCGACGT

36915 4263501 1.0 T|P 1.0|1.0 Rv3802c Probable conserved membrane protein289 Rv3802c, (MTV026.07c), len: 336 aa. Probable conserved membrane protein, with a N-terminal signal sequence followed by Pro-rich region. Equivalent to Q9CDB3|ML0099 hypothetical protein from Mycobacterium leprae (336 aa) FASTA scores: opt: 1759, E(): 1.1e-85,(75.5% identity in 335 aa overlap). A core mycobacterial gene; conserved in mycobacterial strains (See Marmiesse et al., 2004). Predicted to be an outer membrane protein (See Song et al., 2008).Not found,T->G

37865 4369612 1.0 A|P 1.0|1.0 Rv3886c mycP2 187 Probable alanine and proline rich membrane-anchored mycosin MycP2 (serine protease) (subtilisin-like protease) (subtilase-like) (mycosin-2)G->-,G->C,G->G,G->GTGCC,Not found

5 8 0.93 D,R,Y|R,Y 0.63,0.18,0.18|0.5,0.5Rv0001 dnaA 3 Chromosomal replication initiator protein DnaAC->AGATACGTCGTTGAC,C->CACGACGTTGAC,C->CACGTCGCTGAC,C->CACGTCGTGGAC,C->CACGTCGTTGAC,C->CAGATACGTCGTTGAC,C->CATACGTCGTTGAA,C->CATACGTCGTTGAC,C->CCCAGGGAGATACGTCGTTGACC,C->CCGAGAACCAGGGAGATACGTCGTTGACCGA,C->CCTAACGAGAACCAGGGAGATACGTCGTTGACC,C->CGAC,C->CGGAGATACGTCGTTGAC,C->CGTCGGTGAC,C->CGTCGTTAAC,C->CGTCGTTGAC,C->CGTCGTTGACC,C->CGTTGAC,C->CTGAC,C->G,C->GAGATACGTCGTTGAC,C->GTCGTTGAC,C->T,C->TACGTCGTTGAC,C->TCGTTGAC,C->TGAC,C->TTGAC,Not found

5634 552507 0.93 C|S 1.0|1.0 Rv0461 Probable transmembrane protein161 Rv0461, (MTV038.05), len: 174 aa (start uncertain). Probable transmembrane protein. Nucleotide position 552085 in the genome sequence has been corrected, A:G resulting in Q20Q.A->AATA,A->ACAAC,A->ACCAC,A->ACGAC,A->ACTACT,A->ACTCCT,A->ACTGCTGC,A->ACTTCT,Not found

9838 1069151 0.93 V,G|G 0.93,0.06|1.0Rv0957 purH 316 Probable bifunctional purine biosynthesis protein PurH: phosphoribosylaminoimidazolecarboxamide formyltransferase (AICAR transformylase) (5'-phosphoribosyl-5-aminoimidazole-4-carboxamide formyltransferase) + inosinemonophosphate cyclohydrolase (imp cyclohydrolase) (inosinicase) (imp synthetase) (ATIC)Not found,T->G

18925 2133468 0.93 C,*|W 0.93,0.06|1.0Rv1883c hypothetical protein76 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).G->GCAGGCCGTCACCGCGCA,G->GCATACCGTCACCTCCCATACCGTC,G->GCATCCCGTCACCCCGCAT,G->GCATCCCGTCACCTCTCAT,G->GCATCCCGTCACCTGGCAT,G->GCATGACGTCACCTAGCAT,G->GCATGCCATCACCTCCCAT,G->GCATGCCCTCCCCTCTCAT,G->GCATGCCGCCACCCCGCAT,G->GCATGCCGCCACTTCGCAT,G->GCATGCCGGCCCCCCCCAT,G->GCATGCCGTAACCTTGCAT,G->GCATGCCGTCACCACGCAT,G->GCATGCCGTCACCCCGCAT,G->GCATGCCGTCACCGCGCAT,G->GCATGCCGTCACCTACCAT,G->GCATGCCGTCACCTAGCAT,G->GCATGCCGTCACCTCA,G->GCATGCCGTCACCTCACAT,G->GCATGCCGTCACCTCCCAT,G->GCATGCCGTCACCTCGCAT,G->GCATGCCGTCACCTCT,G->GCATGCCGTCACCTCTCAT,G->GCATGCCGTCACCTGGCAT,G->GCATGCCGTCACCTTGCAT,G->GCATGCCGTCACTTCGCAT,G->GCATGCCGTCCCCCCGCAT,G->GCATGCCGTCCCCTCCCAT,G->GCATGCCGTCCCCTCTCAT,G->GCATGCCGTCGCCTAGCAT,G->GCATGCCGTCGCCTTGCAT,G->GCATGCCGTGATCTCCCAT,G->GCATGCGGTCACCCCGCAT,G->GCATGGCGTCACCTGGCAT,G->GCATTCCGTCACCTAGCAT,G->GCCTGCCGTCACCGCGC,G->GCGTGCCGTCCCCTCCC,G->GCTTGCCGTCACCTCTC,G->GTATGCCGTCACCTCC,Not found

18931 2133479 0.93 E,G|G 0.93,0.06|1.0Rv1883c hypothetical protein72 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).T->TCAC,T->TCACC,T->TCACCTC,T->TCACCTCC,T->TCACCTCCC,T->TCACCTCCCATACCGTC,T->TCACCTCGAAGCCCGGC,T->TCACCTCGAATACCGTC,T->TCACCTCGCATACAGTC,T->TCACCTCGCATACCACC,T->TCACCTCGCATACCATC,T->TCACCTCGCATACCCCC,T->TCACCTCGCATACCCTC,T->TCACCTCGCATACCGC,T->TCACCTCGCATACCGCC,T->TCACCTCGCATACCGG,T->TCACCTCGCATACCTAC,T->TCACCTCGCATACCTCC,T->TCACCTCGCATACTGTC,T->TCACCTCGCATATCGTC,T->TCACCTCGCATCCCCG,T->TCACCTCGCATCCCGG,T->TCACCTCGCATCCCGTC,T->TCACCTCGCATGCCTTC,T->TCACCTCGCATTCCGTC,T->TCACCTCGCCTACCGTC,T->TCACCTGCCATCCCGTC

19489 2180817 0.93 M,R|K 0.93,0.06|1.0Rv1928c Probable short-chain type dehydrogenase/reductase134 Rv1928c, (MTCY09F9.36), len: 255 aa. Probable short-chain dehydrogenase/reductase, highly similar to others e.g. NP_228109.1|NC_000853 oxidoreductase (short chain dehydrogenase/reductase family) from Thermotoga maritima (257 aa); T41116 short chain dehydrogenase from Schizosaccharomyces pombe (261 aa); P87219|SOU1_CANAL sorbitol utilization protein (SDR family) from Candida albicans (281 aa); P25529|HDHA_ECOLI 7-alpha-hydroxysteroid dehydrogenase from Escherichia coli (255 aa), FASTA scores: opt: 541, E(): 1.2e-27, (37.5% identity in 251 aa overlap); etc. Also similar to many mycobacterial tuberculosis proteins e.g. Rv1350, Rv0927c, Rv2002, Rv0769, Rv2766c,etc. Contains PS00061 Short-chain alcohol dehydrogenase family signature. Belongs to the short-chain dehydrogenases/reductases (SDR) family.A->-,A->A,A->ACC,A->ACCT,A->ACCTCGCCTTG,A->ACGCCTTG,A->AGCA,A->C,A->G,A->T

23545 2705439 0.93 A,G|G 0.93,0.06|1.0Rv2407 hypothetical protein248 Rv2407, (MTCY253.13c), len: 273 aa. Conserved hypothetical protein, highly similar (but longer at N-terminus) to AAK46775|MT2479 putative arylsulfatase from Mycobacterium tuberculosis strain CDC1551 (224 aa) FASTA scores: opt: 1433, E(): 2.5e-81, (96.43% identity in 224 aa overlap); O33130|MLCL536.01 hypothetical protein from Mycobacterium leprae (220 aa), FASTA scores: opt: 658, E(): 1.5e-33, (56.75% identity in 215 aa overlap). Also similar to AAK23160|CC1176 Metallo-beta-lactamase family protein from Caulobacter crescentus (317 aa), FASTA scores: opt: 286, E(): 1.8e-10, (33% identity in 291 aa overlap). And similar to other hypothetical proteins eg Q49744|B1937_C1_163 hypothetical 22.6 KDA protein (precursor) from Mycobacterium leprae (211 aa), FASTA scores: opt: 623, E(): 2.1e-31, (56.3% identity in 206 aa overlap); O27859|MTH1831 conserved protein from Methanothermobacter thermautotrophicus (307 aa), FASTA scores: opt: 268, E(): 2.3e-09, (28.35% identity in 307 aa overlap); etc.C->G,Not found

23840 2751960 0.93 L,P|P 0.93,0.06|1.0Rv2450c rpfE 74 Probable resuscitation-promoting factor RpfEA->AG,A->G

23841 2751963 0.93 N,T|T 0.93,0.06|1.0Rv2450c rpfE 73 Probable resuscitation-promoting factor RpfET->G

25801 2993862 0.93 V,G|G 0.93,0.06|1.0Rv2677c hemY 44 Probable protoporphyrinogen oxidase HemY (protoporphyrinogen-IX oxidase) (protoporphyrinogenase) (PPO)A->C,Not found

27165 3190151 0.93 L,W|W 0.93,0.06|1.0Rv2879c hypothetical protein1 Rv2879c, (MTCY274.10c), len: 189 aa. Conserved hypothetical protein, similar to others e.g. C-terminus of Q9RVT6|DR0936 conserved hypothetical protein from Deinococcus radiodurans (346 aa), FASTA scores: opt: 505,E(): 1e-26, (46.5% identity in 185 aa overlap); O34617|YLON_BACSU hypothetical 41.6 KDA protein from Bacillus subtilis (363 aa), FASTA scores: opt: 459, E(): 1.2e-24, (40.5% identity in 185 aa overlap); YFGB_ECOLI|P36979 hypothetical 43.1 kDa protein from Escherichia coli (384 aa), FASTA scores, opt: 410, E(): 2.8e-21, (41.7% identity in 187 aa overlap); etc. Appears to be a frame shift with respect to following ORF but we can detect no error in the cosmid sequence to account for this.Not found

27693 3262948 0.93 V,G|G 0.93,0.06|1.0Rv2934 ppsD 234 Phenolpthiocerol synthesis type-I polyketide synthase PpsDNot found,T->G

27708 3266044 0.93 V,G|G 0.93,0.06|1.0Rv2934 ppsD 1266 Phenolpthiocerol synthesis type-I polyketide synthase PpsDNot found,T->G

36943 4269124 0.93 A,V|V 0.93,0.06|1.0Rv3806c ubiA 237 Decaprenylphosphoryl-5-phosphoribose (DPPR) synthase (decaprenyl-phosphate 5-phosphoribosyltransferase)G->A

37867 4369618 0.93 A,P|P 0.93,0.06|1.0Rv3886c mycP2 185 Probable alanine and proline rich membrane-anchored mycosin MycP2 (serine protease) (subtilisin-like protease) (subtilase-like) (mycosin-2)G->A,Not found

1033 91805 0.86 A,G|G 0.86,0.13|1.0Rv0083 Probable oxidoreductase469 Rv0083, (MTV030.27, MTCY251.01), len: 640 aa. Probable oxidoreductase, showing some similarity to other various oxidoreductases. Nucleotide position 91071 in the genome sequence has been corrected, T:C resulting in I224I.Not found

1244 109635 0.86 R,*|* 0.86,0.13|1.0Rv0099 fadD10 494 Possible fatty-acid-CoA ligase FadD10 (fatty-acid-CoA synthetase) (fatty-acid-CoA synthase)Not found

1300 118429 0.86 P,Q|Q 0.86,0.13|1.0Rv0102 Probable conserved integral membrane protein239 Rv0102, (MTCY251.21), len: 661 aa. Probable conserved integral membrane protein, highly similar to P53525|Y102_MYCLE|ML1998|NP_302349.1|NC_002677 possible membrane protein from Mycobacterium leprae (659 aa), FASTA scores: opt: 3107, E(): 0, (70.2% identity in 662 aa overlap). Also similar to others e.g. CAC01497.1|AL391017 putative integral membrane protein from Streptomyces coelicolor (316 aa); etc. Contains PS00343 Gram-positive cocci surface proteins 'anchoring' hexapeptide.C->A,Not found

5633 552501 0.86 Y,C,S|S 0.86,0.06,0.06|1.0Rv0461 Probable transmembrane protein159 Rv0461, (MTV038.05), len: 174 aa (start uncertain). Probable transmembrane protein. Nucleotide position 552085 in the genome sequence has been corrected, A:G resulting in Q20Q.A->-,A->AATA,A->ACCAC,A->ACTACTACTACT,A->ACTCCT,A->ACTGCT,A->ACTTCT,A->AGTA,A->ATTA

5821 584045 0.86 A,P|P 0.86,0.13|1.0Rv0493c hypothetical protein216 Rv0493c, (MTCY20G9.19), len: 329 aa. Conserved protein, showing some similarity to U00018_33|B2168_F2_93 from Mycobacterium leprae (167 aa), FASTA scores: opt: 166,E(): 0.00077, (35.9% identity in 131 aa overlap).C->G,C->T

6652 679865 0.86 F,V|V 0.86,0.13|1.0Rv0584 Possible conserved exported protein213 Rv0584, (MTV039.22), len: 877 aa. Possible conserved exported protein, similar to other hypothetical proteins which are not necessarily secreted e.g. CAB61925.1|AL133278 putative secreted protein from Streptomyces coelicolor (772 aa); AAD51075.1|AF175722_1|AF175722 immunoreactive 89kD antigen PG87 from Porphyromonas gingivalis (781 aa), FASTA scores: opt: 637, E(): 2.1e-30, (29.1% identity in 794 aa overlap); etc. Contains PS00699 Nitrogenases component 1 alpha and beta subunits signature 1. Has potential N-terminal signal peptide. Predicted to be an outer membrane protein (See Song et al., 2008).Not found

9248 970823 0.86 L,V|V 0.86,0.13|1.0Rv0873 fadE10 107 Probable acyl-CoA dehydrogenase FadE10Not found

13788 1524566 0.86 T,S|S 0.86,0.13|1.0Rv1356c Hypothetical protein86 Rv1356c, (MTCY02B10.20c), len: 263 aa. Hypothetical unknown protein. This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).Not found

15574 1715969 0.86 Q,*|* 0.86,0.13|1.0Rv1522c mmpL12 549 Probable conserved transmembrane transport protein MmpL12Not found

17787 1990716 0.86 A,G|G 0.86,0.13|1.0Rv1759c wag22 621 PE-PGRS family protein Wag22A->-,C->-,G->-,G->C,Not found

18502 2064958 0.86 T,P|P 0.86,0.13|1.0Rv1820 ilvG 54 Probable acetolactate synthase IlvG (acetohydroxy-acid synthase)(ALS)A->C,Not found

19996 2239350 0.86 A,V|V 0.86,0.13|1.0Rv1996 Universal stress protein family protein116 Rv1996, (MTCY39.23c), len: 317 aa. Universal stress protein family protein. Similar to several Mycobacterium tuberculosis hypothetical proteins e.g. Rv2005c|Q10851|YK05_MYCTU (295 aa), FASTA scores: opt: 775,E(): 0, (50.3% identity in 316 aa overlap); Rv2026c (294 aa) (47.9% identity in 311 aa overlap); and Rv2623, etc. Also similar to SCJ1.30c|AL109962 hypothetical protein from Streptomyces coelicolor (328 aa). Predicted possible vaccine candidate (See Zvi et al., 2008).C->-,C->T

19997 2239352 0.86 N,D|D 0.86,0.13|1.0Rv1996 Universal stress protein family protein117 Rv1996, (MTCY39.23c), len: 317 aa. Universal stress protein family protein. Similar to several Mycobacterium tuberculosis hypothetical proteins e.g. Rv2005c|Q10851|YK05_MYCTU (295 aa), FASTA scores: opt: 775,E(): 0, (50.3% identity in 316 aa overlap); Rv2026c (294 aa) (47.9% identity in 311 aa overlap); and Rv2623, etc. Also similar to SCJ1.30c|AL109962 hypothetical protein from Streptomyces coelicolor (328 aa). Predicted possible vaccine candidate (See Zvi et al., 2008).A->-,A->G   
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7625 820620 0.99 P,H|P,H 0.99,0.0|0.0,0.99Rv0728c serA2 286 Possible D-3-phosphoglycerate dehydrogenase SerA2 (phosphoglycerate dehydrogenase) (PGDH)T->-,T->T,T->TG,T->TGGGGG

10866 1187298 0.99 L,P|L,P 0.99,0.0|0.0,0.99Rv1064c lpqV 9 Possible lipoprotein LpqVA->A,A->AG

18931 2133479 0.99 E,G|P,T 0.99,0.0|0.0,0.99Rv1883c hypothetical protein72 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).T->TCAC,T->TCACC,T->TCACCTC,T->TCACCTCC,T->TCACCTCCC,T->TCACCTCCCATACCGTC,T->TCACCTCGAAGCCCGGC,T->TCACCTCGAATACCGTC,T->TCACCTCGCATACAGTC,T->TCACCTCGCATACCACC,T->TCACCTCGCATACCATC,T->TCACCTCGCATACCCCC,T->TCACCTCGCATACCCTC,T->TCACCTCGCATACCGC,T->TCACCTCGCATACCGCC,T->TCACCTCGCATACCGG,T->TCACCTCGCATACCTAC,T->TCACCTCGCATACCTCC,T->TCACCTCGCATACTGTC,T->TCACCTCGCATATCGTC,T->TCACCTCGCATCCCCG,T->TCACCTCGCATCCCGG,T->TCACCTCGCATCCCGTC,T->TCACCTCGCATGCCTTC,T->TCACCTCGCATTCCGTC,T->TCACCTCGCCTACCGTC,T->TCACCTGCCATCCCGTC

15995 1774033 0.93 A|A,Q 1.0|0.0,0.99Rv1566c Possible Inv protein197 Rv1566c, (MTCY336.37), len: 230 aa. Possible inv protein, probably exported as has QQAPV repeats at C-terminus. Similar to Q49634 inv protein from Mycobacterium leprae (246 aa), FASTA scores: opt: 957, E(): 0, (70.0% identity in 207 aa overlap); also to putative invasins 1,2 (O07390, O07391) from Mycobacterium avium. Slightly similar to C-terminus of P60_LISMO|P21171 Listeria invasion-associated protein p60 precursor. Also similar to Mycobacterium tuberculosis p60 homologues Rv1477, Rv1478,Rv0024, Rv2190c. Predicted to be an outer membrane protein (See Song et al., 2008).T->-,T->C,T->T,T->TTGGACGGGCGCTTGC

10866 1187298 0.99 L,P|L,P 0.99,0.0|0.0,0.99Rv1064c lpqV 9 Possible lipoprotein LpqVA->A,A->AG

18675 2094916 0.99 S,H|A,T 0.99,0.0|0.99,0.0Rv1844c gnd1 92 Probable 6-phosphogluconate dehydrogenase Gnd1Not found

18931 2133479 0.99 E,G|A,P,T 0.99,0.0|0.0,0.0,0.99Rv1883c hypothetical protein72 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).T->TCAC,T->TCACC,T->TCACCTC,T->TCACCTCC,T->TCACCTCCC,T->TCACCTCCCATACCGTC,T->TCACCTCGAAGCCCGGC,T->TCACCTCGAATACCGTC,T->TCACCTCGCATACAGTC,T->TCACCTCGCATACCACC,T->TCACCTCGCATACCATC,T->TCACCTCGCATACCCCC,T->TCACCTCGCATACCCTC,T->TCACCTCGCATACCGC,T->TCACCTCGCATACCGCC,T->TCACCTCGCATACCGG,T->TCACCTCGCATACCTAC,T->TCACCTCGCATACCTCC,T->TCACCTCGCATACTGTC,T->TCACCTCGCATATCGTC,T->TCACCTCGCATCCCCG,T->TCACCTCGCATCCCGG,T->TCACCTCGCATCCCGTC,T->TCACCTCGCATGCCTTC,T->TCACCTCGCATTCCGTC,T->TCACCTCGCCTACCGTC,T->TCACCTGCCATCCCGTC

37728 4359135 0.99 I,M|I,M 0.99,0.0|0.0,0.99Rv3879c espK 217 ESX-1 secretion-associated protein EspK Alanine and proline rich proteinNot found,T->-,T->C,T->T,T->TCGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGCTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGTTACCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGTTCCCGGCGTGATC,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGG,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCCTGATC,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGAGTCGGGGTTCCCGGGGTGATCGGGGTTCCCGG,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGGGGTGATCGGGGTTCCCGGGGTGATCGGGGTTCCCGG,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGTGGGGTTCCCGGGGTGATCGGGGTTCCCGG,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGCTC,T->TGGGGTTCCCGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGGG,T->TGGGGTTCCCTGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGTTCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGG,T->TTGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TTGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGGNNNNNNNNNN

7625 820620 0.98 P,H|P,H 0.99,0.0|0.0,0.99Rv0728c serA2 286 Possible D-3-phosphoglycerate dehydrogenase SerA2 (phosphoglycerate dehydrogenase) (PGDH)T->-,T->T,T->TG,T->TGGGGG

22338 2536688 0.98 Q,S|Q,S 0.99,0.0|0.0,0.99Rv2264c Conserved hypothetical proline rich protein555 Rv2264c, (MTV022.14c), len: 592 aa. Conserved hypothetical Pro-rich protein, similar to hypothetical proteins Rv0312 (MTCY63.17, 620 aa and Rv0350) that has highly Pro-, Thr-rich C-terminus. Contains PS00343 Gram-positive cocci surface proteins 'anchoring' hexapeptide. FASTA scores: Z96800|MTCY63_17 Mycobacterium tuberculosis cosmid (620 aa) opt: 1075, E(): 8.8e-24; (38.9% identity in 627 aa overlap). Predicted to be an outer membrane protein (See Song et al., 2008).A->A,A->ACGTGGTCGCCGGCGGCTG,A->G

15995 1774033 0.92 A|A,Q 1.0|0.0,0.99Rv1566c Possible Inv protein197 Rv1566c, (MTCY336.37), len: 230 aa. Possible inv protein, probably exported as has QQAPV repeats at C-terminus. Similar to Q49634 inv protein from Mycobacterium leprae (246 aa), FASTA scores: opt: 957, E(): 0, (70.0% identity in 207 aa overlap); also to putative invasins 1,2 (O07390, O07391) from Mycobacterium avium. Slightly similar to C-terminus of P60_LISMO|P21171 Listeria invasion-associated protein p60 precursor. Also similar to Mycobacterium tuberculosis p60 homologues Rv1477, Rv1478,Rv0024, Rv2190c. Predicted to be an outer membrane protein (See Song et al., 2008).T->-,T->C,T->T,T->TTGGACGGGCGCTTGC

19116 2155168 0.67 S|S,I,N,T 1.0|0.23,0.0,0.0,0.75Rv1908c katG 315 Catalase-peroxidase-peroxynitritase T KatGC->A,C->G,C->T

10866 1187298 0.99 L,P|L,P 0.99,0.0|0.0,0.99Rv1064c lpqV 9 Possible lipoprotein LpqVA->A,A->AG

18931 2133479 0.99 E,G|P,T 0.99,0.0|0.0,0.99Rv1883c hypothetical protein72 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).T->TCAC,T->TCACC,T->TCACCTC,T->TCACCTCC,T->TCACCTCCC,T->TCACCTCCCATACCGTC,T->TCACCTCGAAGCCCGGC,T->TCACCTCGAATACCGTC,T->TCACCTCGCATACAGTC,T->TCACCTCGCATACCACC,T->TCACCTCGCATACCATC,T->TCACCTCGCATACCCCC,T->TCACCTCGCATACCCTC,T->TCACCTCGCATACCGC,T->TCACCTCGCATACCGCC,T->TCACCTCGCATACCGG,T->TCACCTCGCATACCTAC,T->TCACCTCGCATACCTCC,T->TCACCTCGCATACTGTC,T->TCACCTCGCATATCGTC,T->TCACCTCGCATCCCCG,T->TCACCTCGCATCCCGG,T->TCACCTCGCATCCCGTC,T->TCACCTCGCATGCCTTC,T->TCACCTCGCATTCCGTC,T->TCACCTCGCCTACCGTC,T->TCACCTGCCATCCCGTC

22515 2564368 0.97 G|G,A 1.0|0.01,0.98Rv2293c hypothetical protein222 Rv2293c, (MTCY339.17), len: 246 aa. Conserved hypothetical protein; some similarity to hypothetical protein (299 aa) AAK24237.1| (AE005897) belonging to phosphorylase family [Caulobacter crescentus] (33% identity in 131 aa overlap). Possible lipoprotein: signal peptide at N-terminusG->-,G->C,G->GC,G->GCC,G->GG

15995 1774033 0.94 A|A,Q 1.0|0.0,0.99Rv1566c Possible Inv protein197 Rv1566c, (MTCY336.37), len: 230 aa. Possible inv protein, probably exported as has QQAPV repeats at C-terminus. Similar to Q49634 inv protein from Mycobacterium leprae (246 aa), FASTA scores: opt: 957, E(): 0, (70.0% identity in 207 aa overlap); also to putative invasins 1,2 (O07390, O07391) from Mycobacterium avium. Slightly similar to C-terminus of P60_LISMO|P21171 Listeria invasion-associated protein p60 precursor. Also similar to Mycobacterium tuberculosis p60 homologues Rv1477, Rv1478,Rv0024, Rv2190c. Predicted to be an outer membrane protein (See Song et al., 2008).T->-,T->C,T->T,T->TTGGACGGGCGCTTGC

10866 1187298 0.99 L,P|L,P 0.99,0.0|0.0,0.99Rv1064c lpqV 9 Possible lipoprotein LpqVA->A,A->AG

7625 820620 0.98 P,H|P,H 0.99,0.0|0.0,0.99Rv0728c serA2 286 Possible D-3-phosphoglycerate dehydrogenase SerA2 (phosphoglycerate dehydrogenase) (PGDH)T->-,T->T,T->TG,T->TGGGGG

22338 2536688 0.98 Q,S|Q,S 0.99,0.0|0.0,0.99Rv2264c Conserved hypothetical proline rich protein555 Rv2264c, (MTV022.14c), len: 592 aa. Conserved hypothetical Pro-rich protein, similar to hypothetical proteins Rv0312 (MTCY63.17, 620 aa and Rv0350) that has highly Pro-, Thr-rich C-terminus. Contains PS00343 Gram-positive cocci surface proteins 'anchoring' hexapeptide. FASTA scores: Z96800|MTCY63_17 Mycobacterium tuberculosis cosmid (620 aa) opt: 1075, E(): 8.8e-24; (38.9% identity in 627 aa overlap). Predicted to be an outer membrane protein (See Song et al., 2008).A->A,A->ACGTGGTCGCCGGCGGCTG,A->G

15995 1774033 0.92 A|A,Q 1.0|0.0,0.99Rv1566c Possible Inv protein197 Rv1566c, (MTCY336.37), len: 230 aa. Possible inv protein, probably exported as has QQAPV repeats at C-terminus. Similar to Q49634 inv protein from Mycobacterium leprae (246 aa), FASTA scores: opt: 957, E(): 0, (70.0% identity in 207 aa overlap); also to putative invasins 1,2 (O07390, O07391) from Mycobacterium avium. Slightly similar to C-terminus of P60_LISMO|P21171 Listeria invasion-associated protein p60 precursor. Also similar to Mycobacterium tuberculosis p60 homologues Rv1477, Rv1478,Rv0024, Rv2190c. Predicted to be an outer membrane protein (See Song et al., 2008).T->-,T->C,T->T,T->TTGGACGGGCGCTTGC

19116 2155168 0.62 S,T|S,I,N,T0.99,0.0|0.26,0.0,0.0,0.71Rv1908c katG 315 Catalase-peroxidase-peroxynitritase T KatGC->A,C->G,C->T

  

Appendix 15: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 4 (LAM). 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType

8317 868157 0.97 Q,E|Q,E 0.99,0.0|0.01,0.98Rv0774c Probable conserved exported protein66 Rv0774c, (MTCY369.19c), len: 303 aa. Possible conserved exported protein with hydrophobic region near N-terminus, highly similar, except in N-terminus, to Rv0519c|Z97831|MTY20G10.09c|O33364 hypothetical protein from Mycobacterium tuberculosis (300 aa), FASTA scores: opt: 1092, E(): 0, (57.9% identity in 299 aa overlap). Contains PS00061 Short-chain alcohol dehydrogenase family signature, and PS00120 Lipases, serine active site. So could be a lipase. Start changed since first submission (-9 aa). Predicted to be an outer membrane protein (See Song et al., 2008).Not found

13935 1535147 0.96 D,A|D,A 0.99,0.0|0.02,0.97Rv1363c Possible membrane protein83 Rv1363c, (MTCY02B10.27c), len: 261 aa. Possible membrane protein, similar to Mycobacterium tuberculosis hypothetical proteins Rv1362c|MTCY02B10.26c (25.9% identity in 216 aa overlap); Rv1972|MTV051.10 and Rv0177 etc.C->-,C->C,C->CTCATAGTCG,C->CTCATAGTCGTCATAGTC

13935 1535147 0.98 D,A|D,A 0.99,0.0|0.0,0.99Rv1363c Possible membrane protein83 Rv1363c, (MTCY02B10.27c), len: 261 aa. Possible membrane protein, similar to Mycobacterium tuberculosis hypothetical proteins Rv1362c|MTCY02B10.26c (25.9% identity in 216 aa overlap); Rv1972|MTV051.10 and Rv0177 etc.C->-,C->C,C->CTCATAGTCG,C->CTCATAGTCGTCATAGTC

8317 868157 0.96 Q,E|Q,E 0.99,0.0|0.01,0.98Rv0774c Probable conserved exported protein66 Rv0774c, (MTCY369.19c), len: 303 aa. Possible conserved exported protein with hydrophobic region near N-terminus, highly similar, except in N-terminus, to Rv0519c|Z97831|MTY20G10.09c|O33364 hypothetical protein from Mycobacterium tuberculosis (300 aa), FASTA scores: opt: 1092, E(): 0, (57.9% identity in 299 aa overlap). Contains PS00061 Short-chain alcohol dehydrogenase family signature, and PS00120 Lipases, serine active site. So could be a lipase. Start changed since first submission (-9 aa). Predicted to be an outer membrane protein (See Song et al., 2008).Not found

8317 868157 0.95 Q,E|Q,E 0.99,0.0|0.03,0.96Rv0774c Probable conserved exported protein66 Rv0774c, (MTCY369.19c), len: 303 aa. Possible conserved exported protein with hydrophobic region near N-terminus, highly similar, except in N-terminus, to Rv0519c|Z97831|MTY20G10.09c|O33364 hypothetical protein from Mycobacterium tuberculosis (300 aa), FASTA scores: opt: 1092, E(): 0, (57.9% identity in 299 aa overlap). Contains PS00061 Short-chain alcohol dehydrogenase family signature, and PS00120 Lipases, serine active site. So could be a lipase. Start changed since first submission (-9 aa). Predicted to be an outer membrane protein (See Song et al., 2008).Not found

13935 1535147 0.97 D,A|D,A 0.99,0.0|0.02,0.97Rv1363c Possible membrane protein83 Rv1363c, (MTCY02B10.27c), len: 261 aa. Possible membrane protein, similar to Mycobacterium tuberculosis hypothetical proteins Rv1362c|MTCY02B10.26c (25.9% identity in 216 aa overlap); Rv1972|MTV051.10 and Rv0177 etc.C->-,C->C,C->CTCATAGTCG,C->CTCATAGTCGTCATAGTC

8317 868157 0.96 Q,E|Q,E 0.99,0.0|0.02,0.97Rv0774c Probable conserved exported protein66 Rv0774c, (MTCY369.19c), len: 303 aa. Possible conserved exported protein with hydrophobic region near N-terminus, highly similar, except in N-terminus, to Rv0519c|Z97831|MTY20G10.09c|O33364 hypothetical protein from Mycobacterium tuberculosis (300 aa), FASTA scores: opt: 1092, E(): 0, (57.9% identity in 299 aa overlap). Contains PS00061 Short-chain alcohol dehydrogenase family signature, and PS00120 Lipases, serine active site. So could be a lipase. Start changed since first submission (-9 aa). Predicted to be an outer membrane protein (See Song et al., 2008).Not found

 

Appendix 16: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 4 (S-type). 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType

22754 2604156 0.95 I,L|I,L 0.98,0.01|0.03,0.96Rv2330c lppP 23 Probable lipoprotein LppPT->-,T->T,T->TCAGTGCCAA,T->TCAGTGCCAACAGTGCCAA,T->TCAGTGCCAACAGTGCCAACAGTGCCA,T->TCAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCA

22754 2604156 0.95 I,L|I,L 0.98,0.01|0.02,0.97Rv2330c lppP 23 Probable lipoprotein LppPT->-,T->T,T->TCAGTGCCAA,T->TCAGTGCCAACAGTGCCAA,T->TCAGTGCCAACAGTGCCAACAGTGCCA,T->TCAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCA

22754 2604156 0.95 I,L|I,L 0.98,0.01|0.02,0.97Rv2330c lppP 23 Probable lipoprotein LppPT->-,T->T,T->TCAGTGCCAA,T->TCAGTGCCAACAGTGCCAA,T->TCAGTGCCAACAGTGCCAACAGTGCCA,T->TCAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCA

Appendix 17: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 4 (Tur). 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType

7235 761155 1.0 S|L 1.0|1.0 Rv0667 rpoB 450 DNA-directed RNA polymerase (beta chain) RpoB (transcriptase beta chain) (RNA polymerase beta subunit)C->A,C->G,C->T

12520 1341099 1.0 I|V 1.0|1.0 Rv1198 esxL 32 Putative ESAT-6 like protein EsxL (ESAT-6 like protein 4)A->G

12523 1341114 1.0 T|A 1.0|1.0 Rv1198 esxL 37 Putative ESAT-6 like protein EsxL (ESAT-6 like protein 4)A->A,A->G

12524 1341120 1.0 S|G 1.0|1.0 Rv1198 esxL 39 Putative ESAT-6 like protein EsxL (ESAT-6 like protein 4)A->G

20435 2289213 1.0 Q|R 1.0|1.0 Rv2043c pncA 10 Pyrazinamidase/nicotinamidase PncA (PZase)T->C,T->G

36800 4249518 1.0 H|R 1.0|1.0 Rv3795 embB 1002 Integral membrane indolylacetylinositol arabinosyltransferase EmbB (arabinosylindolylacetylinositol synthase)A->G

37808 4363805 1.0 A|V 1.0|1.0 Rv3883c mycP1 318 Membrane-anchored mycosin MycP1 (serine protease) (subtilisin-like protease) (subtilase-like) (mycosin-1)G->A,G->T

19116 2155168 0.95 S,T|T 0.95,0.04|1.0Rv1908c katG 315 Catalase-peroxidase-peroxynitritase T KatGC->A,C->G,C->T

21030 2339448 0.91 S,T|T 0.91,0.08|1.0Rv2082 hypothetical protein247 Rv2082, (MTCY49.21), len: 721 aa. Conserved hypothetical protein. Similar to Mycobacterium tuberculosis Rv0029, and to Rv3899c and Rv3900c which may be frameshifted.G->-,G->ACAGCTCCAACACCAACATCACCATTCGGCACTGCTCCCATGCCGCCCGGCCCACCCCCACCGGGTACCGTCTCACCACCCCTACCCCCCAGCGCCCCCGCCGTTGGTGTTGGTGGCCCGTCAGTACCGGCCGCTGGCATGCCGCCA,G->C,G->CACCCCTACCCCCCAGCGCCCCCGCCGTTGGTGTTGGTGGCCCGTCAGTACCGGCCGCTGGCATGCCGCCA,G->GGCAGCCACCC,G->GTAGCAACGCGCCGATGTTGTCACTGGCAACGCCAGCGTTCGGTAGTAGCCAGCCGATGCCGGGCCCACCCCCACCATGTACCGTCTCACCACCCCTACCCCCCAGCGCCCCCGCCGTTGGTGTTGGTGGCCCGTCAGTACCGGCCGCTGGCATGCCGCCA,G->GTAGCAACGCGCCGATGTTGTCACTGGCAACGCCAGCGTTCGGTAGTAGCCAGCCGATGCCGGGCCCACCCCTACCATGTACCGTCTCACCACCCCTACCCCCCAGCGCCCCCGCCGTTGGTGTTGGTGGCCCGTCAGTACCGGCCGCTGGCATGCCGCCA,G->GTAGCAACGCGCCGATGTTGTCACTGGCAACGCCAGCGTTCGGTAGTAGCCAGCCGATGCCGGGCCCACCNNNNNNNNNNCCCCCACCATGTACCGTCTCACCACCCCTACCCCCCAGCGCCCCCGCCGTTGGTGTTGGTGGCCCGTCAGTACCGGCCGCTGGCATGCCGCCA,T->-

1001 89388 0.87 P,S|S 0.91,0.08|1.0Rv0080 hypothetical protein123 Rv0080, (MTV030.24), len: 152 aa. Conserved hypothetical protein. Belongs to pyridoxine 5'-phosphate (PNP) oxidase-like (PNPOx-like) superfamily.C->-,C->G,C->T

2214 216586 0.87 Q,H|H 0.91,0.08|1.0Rv0186 bglS 106 Probable beta-glucosidase BglS (gentiobiase) (cellobiase) (beta-D-glucoside glucohydrolase)A->C,A->G

26305 3065920 0.87 P,L|L 0.91,0.08|1.0Rv2752c hypothetical protein91 Rv2752c, (MTV002.17c), len: 558 aa. Conserved hypothetical protein, equivalent to Q9CBW5|ML1512 hypothetical protein from Mycobacterium leprae (558 aa),FASTA scores: opt: 3301, E(): 1.2e-195, (89.05% identity in 558 aa overlap). Also highly similar to other hypothetical proteins from a wide range of prokaryotes e.g. CAC19480|P54122|YOR4_CORGL from Corynebacterium glutamicum (Brevibacterium flavum) (718 aa), FASTA scores: opt: 2142,E(): 3.5e-124, (57.2% identity in 554 aa overlap) (N-terminus longer); O86842|SC9A10.09 from Streptomyces coelicolor (561 aa), FASTA scores: opt: 2077, E(): 2.9e-120, (55.95% identity in 556 aa overlap); Q9ZI80 from Streptomyces toyocaensis (528 aa), FASTA scores: opt: 1843,E(): 7.3e-106, (52.45% identity in 528 aa overlap) (N-terminus shorter 30 aa); etc.G->-,G->A,Not found

16149 1789446 0.83 V,I|I 0.9,0.09|1.0Rv1588c Partial REP13E12 repeat protein131 Rv1588c, (MTCY336.16), len: 222 aa. Partial REP13E12 repeat protein (see citation below), nearly identical to ORF's in other Rep13E12 repeats, including Rv0095c|MTCY251.14c|Y05E_MYCTU|Q10891 hypothetical 15.4 kd protein cy251.14 from Mycobacterium tuberculosis (136 aa),FASTA results: opt: 613, E(): 9.9e-29, (86.5% identity in 111 aa overlap). This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).A->-,C->T,T->C

1294 117403 0.75 A,V|V 0.9,0.1|1.0Rv0101 nrp 2468 Probable peptide synthetase Nrp (peptide synthase)C->T

2335 232110 0.75 T,M|M 0.9,0.1|1.0Rv0196 Possible transcriptional regulatory protein155 Rv0196, (MTV033.04), len: 194 aa. Possible transcriptional regulatory protein, similar to two Bacillus subtilis regulators: P42105|YXAF_BACSU hypothetical 21.0 kDa protein (191 aa), FASTA scores: opt: 323, E(): 2.1e-15,(30.9% identity in 181 aa overlap); and Z99105|BSUB0002_9 negative regulator of the lincomycin operon (188 aa), FASTA scores: opt: 255, E(): 1e-10, (25.9 identity in 185 aa overlap).C->T

5440 524095 0.75 S,P|P 0.9,0.1|1.0Rv0435c Putative conserved ATPase147 Rv0435c, (MTCY22G10.32c), len: 728 aa. Putative conserved ATPase, similar to others e.g. SAV_SULAC|Q07590 sav protein involved in cell division from sulfolobus acidocaldarius (780 aa), FASTA scores: opt: 897, E(): 0,(34.5% identity in 693 aa overlap); NP_148637.1|7435761|B72479 transitional endoplasmic reticulum ATPase from Aeropyrum pernix (699 aa); etc. Also similar to Rv3610c and Rv2115c from Mycobacterium tuberculosis. Contains PS00017 ATP/GTP-binding site motif A (P-loop), and PS00674 AAA-protein family signature.A->G

7609 818798 0.75 N,K|K 0.9,0.1|1.0Rv0726c Possible S-adenosylmethionine-dependent methyltransferase282 Rv0726c, (MTCY210.45c), len: 367 aa. Possible S-adenosylmethionine-dependent methyltransferase (see Grana et al., 2007), highly similar to other proteins from Mycobacterium tuberculosis e.g. Q10552|Y893_MYCTU|Rv0893c|MT0917|MTCY31.21c (325 aa), FASTA scores: opt: 646, E(): 0, (38.3% identity in 329 aa overlap); Rv0731c|MTV041.05c (318 aa), Rv3399, etc. Also similar to proteins from Mycobacterium leprae and other organisms e.g. T35930 hypothetical protein SC9B5.10 from Streptomyces coelicolor (303 aa).Not found

10864 1186775 0.75 V,I|I 0.9,0.1|1.0Rv1063c hypothetical protein17 Rv1063c, (MTV017.16c), len: 360 aa. Conserved hypothetical protein, similar to P37053|YCHK_ECOLI hypothetical protein from Escherichia coli (314 aa), FASTA scores: opt: 487, E(): 7.2e-23, (32.7% identity in 321 aa overlap). Also partially similar to Rv3239c|MTCY20B11.14c. Belongs to the UPF0028 (SWS) family.C->T

13043 1416410 0.75 L,R|R 0.9,0.1|1.0Rv1267c embR 313 Probable transcriptional regulatory protein EmbRA->C

13117 1430158 0.75 A,T|T 0.9,0.1|1.0Rv1279 Probable dehydrogenase FAD flavoprotein GMC oxidoreductase33 Rv1279, (MTCY50.03c), len: 528 aa. Probable dehydrogenase, FAD flavoprotein GMC oxidoreductase, similar to several e.g. dBETA_ECOLI|P17444 choline dehydrogenase from Escherichia coli (556 aa), FASTA scores, opt: 1047,E(): 0, (37.7% identity in 541 aa overlap). Similar to Rv0697 putative Mycobacterium tuberculosis GMC oxidoreductase. Contains PS00623 GMC oxidoreductases signature 1, and PS00624 GMC oxidoreductases signature 2. Belongs to the GMC oxidoreductases family.G->A,G->C

13650 1502795 0.75 M,T|T 0.9,0.1|1.0Rv1334 mec 52 Possible hydrolaseT->-,T->C

15494 1706034 0.75 C,R|R 0.9,0.1|1.0Rv1514c hypothetical protein188 Rv1514c, (MTCY277.36c), len: 262 aa. Conserved hypothetical protein. Similar to other hypothetical proteins, and to WCAE_ECOLI|P71239 putative colanic acid biosynthesis glycosyl transferase (248 aa), FASTA scores: opt: 231, E(): 4.1e-08, (33.3% identity in 210 aa overlap). Also similar to Mycobacterium tuberculosis hypothetical glycosyltransferase, Rv2957.A->G

15498 1706262 0.75 K,E|E 0.9,0.1|1.0Rv1514c hypothetical protein112 Rv1514c, (MTCY277.36c), len: 262 aa. Conserved hypothetical protein. Similar to other hypothetical proteins, and to WCAE_ECOLI|P71239 putative colanic acid biosynthesis glycosyl transferase (248 aa), FASTA scores: opt: 231, E(): 4.1e-08, (33.3% identity in 210 aa overlap). Also similar to Mycobacterium tuberculosis hypothetical glycosyltransferase, Rv2957.T->C

15880 1757105 0.75 Q,P|P 0.9,0.1|1.0Rv1551 plsB1 554 Possible acyltransferase PlsB1A->C

15931 1763855 0.75 D,G|G 0.9,0.1|1.0Rv1559 ilvA 143 Probable threonine dehydratase IlvAA->G

20478 2294896 0.75 L,F|F 0.9,0.1|1.0Rv2048c pks12 4031 Polyketide synthase Pks12G->A

21787 2447282 0.75 E,D|D 0.9,0.1|1.0Rv2185c TB16.3 74 Conserved protein TB16.3T->G

22506 2562752 0.75 V,I|I 0.9,0.1|1.0Rv2290 lppO 52 Probable conserved lipoprotein LppOG->A

24071 2794793 0.75 M,I|I 0.9,0.1|1.0Rv2486 echA14 148 Probable enoyl-CoA hydratase EchA14 (enoyl hydrase) (unsaturated acyl-CoA hydratase) (crotonase)G->A

25095 2899538 0.75 D,A|A 0.9,0.1|1.0Rv2575 Possible conserved membrane glycine rich protein67 Rv2575, (MTCY227.26c), len: 293 aa. Possible conserved membrane gly-rich protein, highly similar to hypothetical proteins e.g. Q9RR98|DR2596 conserved hypothetical protein from Deinococcus radiodurans (313 aa),FASTA scores: opt: 734, E(): 2.8e-38, (42.95% identity in 291 aa overlap); Q9HV81|PA4717 from Pseudomonas aeruginosa (297 aa), FASTA scores: opt: 641, E(): 1.5e-32, (43.35% identity in 300 aa overlap); Q98IA4|MLL2493 from Rhizobium loti (Mesorhizobium loti) (306 aa), FASTA scores: opt: 628,E(): 1e-31, (38.45% identity in 307 aa overlap); etc. Contains PS00142 Neutral zinc metallopeptidases,zinc-binding region signature.A->C

26337 3069778 0.75 F,L|L 0.9,0.1|1.0Rv2756c hsdM 103 Possible type I restriction/modification system DNA methylase HsdM (M protein) (DNA methyltransferase)G->A,G->T

29053 3480435 0.75 H,R|R 0.9,0.1|1.0Rv3113 Possible phosphatase121 Rv3113, (MTCY164.23), len: 222 aa. Possible phosphatase, with weak similarity to other phosphatases e.g. Q9KYY0|SCE33.02c from Streptomyces coelicolor (223 aa), FASTA scores: opt: 368, E(): 1.2e-16, (32.9% identity in 222 aa overlap); and Q55039|GPH_SYNP7|CBBZ phosphoglycolate phosphatase from Synechococcus sp. strain PCC 7942 (Anacystis nidulans R2) (212 aa), FASTA scores: opt: 176, E(): 0.00025, (24.7% identity in 182 aa overlap). This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).A->-,A->G

30315 3696179 0.75 V,A|A 0.9,0.1|1.0Rv3308 pmmB 439 Probable phosphomannomutase PmmB (phosphomannose mutase)T->C

33155 3898637 0.75 V,I|I 0.9,0.1|1.0Rv3479 Possible transmembrane protein940 Rv3479, (MTCY13E12.32), len: 1021 aa. Possible transmembrane protein, with hydrophobic stretches at C-terminus. Start changed since first submission (-54 aa). Alternative nucleotide at position 3896340 (T->G; L174R) has been observed.G->A

34621 3958797 0.75 A,V|V 0.9,0.1|1.0Rv3522 ltp4 117 Possible lipid transfer protein or keto acyl-CoA thiolase Ltp4C->T

36229 4179179 0.75 I,V|V 0.9,0.1|1.0Rv3729 Possible transferase299 Rv3729, (MTV025.077), len: 776 aa. Conserved hypothetical protein, possible transferase, similar to several hypothetical proteins and various transferases e.g. O26919|MTH831 molybdenum cofactor biosynthesis MOAA homolog from Methanobacterium thermoautotrophicum (497 aa), FASTA scores: opt: 697, E(): 4.8e-34, (30.7% identity in 492 aa overlap); Q58036|Y619_METJA|MJ0619 hypothetical protein from Methanococcus jannaschii (506 aa), FASTA scores: opt: 670, E(): 2e-32, (30.6% identity in 497 aa overlap); O27968|AF2316 conserved hypothetical protein from Archaeoglobus fulgidus (518 aa), FASTA scores: opt: 477,E(): 6.4e-21, (29.4% identity in 500 aa overlap); BAB60102|TVG0985801 molybdenum cofactor biosynthesis protein from Thermoplasma volcanium (606 aa), FASTA scores: opt: 402, E(): 2.1e-16, (28.1% identity in 509 aa overlap); etc. C-terminus similar to methyltransferases e.g. Q9S0N6|AVED C5-O-methyltransferase from Streptomyces avermitilis (283 aa), FASTA scores: opt: 298, E(): 1.9e-10,(31.5% identity in 292 aa ovA->G

36518 4214751 0.75 T,N|N 0.9,0.1|1.0Rv3769 Hypothetical protein46 Rv3769, (MTCY13D12.03), len: 90 aa. Hypothetical unknown protein, possible coiled-coil protein.Not found

36758 4245055 0.75 T,N|N 0.9,0.1|1.0Rv3794 embA 608 Integral membrane indolylacetylinositol arabinosyltransferase EmbA (arabinosylindolylacetylinositol synthase)Not found

37844 4367911 0.75 I,T|T 0.9,0.1|1.0Rv3885c eccE2 204 ESX conserved component EccE2 ESX-2 type VII secretion system protein Possible membrane proteinA->AC,A->G  

Appendix 18: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 4 (Uganda). 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType

20966 2338200 0.78 V|V,G 1.0|0.2,0.8Rv2081c Conserved transmembrane protein103 Rv2081c, (MTCY49.20c), len: 146 aa. Conserved transmembrane protein, similar to many. Hydrophobic stretch from aa 32-54.Not found

16498 1843567 0.66 I,P|A 0.94,0.05|1.0Rv1637c hypothetical protein43 Rv1637c, (MTCY01B2.29c,MTCY06H11.01c), len: 264 aa. Conserved protein, some similarity to others e.g. P05446|GLO2_RHOBL probable hydroxyacylglutathione hydrolase (255 aa), FASTA scores: opt: 252, E(): 2e-09, (39.0% identity in 146 aa overlap). Also similar to Q9Z505|AL035591|SCC54.20 putative hydrolase from Streptomyces coelicolor (218 aa), FASTA scores: opt: 732,E(): 0, (52.3% identity in 220 aa overlap). Also similar to Mycobacterium tuberculosis hypothetical proteins and putative glyoxylases e.g. Rv0634c, Rv3677c, Rv2581c,Rv2260.Not found

16502 1843636 0.87 H,*|D,I 0.94,0.05|0.8,0.2Rv1637c hypothetical protein20 Rv1637c, (MTCY01B2.29c,MTCY06H11.01c), len: 264 aa. Conserved protein, some similarity to others e.g. P05446|GLO2_RHOBL probable hydroxyacylglutathione hydrolase (255 aa), FASTA scores: opt: 252, E(): 2e-09, (39.0% identity in 146 aa overlap). Also similar to Q9Z505|AL035591|SCC54.20 putative hydrolase from Streptomyces coelicolor (218 aa), FASTA scores: opt: 732,E(): 0, (52.3% identity in 220 aa overlap). Also similar to Mycobacterium tuberculosis hypothetical proteins and putative glyoxylases e.g. Rv0634c, Rv3677c, Rv2581c,Rv2260.Not found

19478 2180650 0.85 S,G,R|H,R 0.85,0.02,0.12|0.8,0.2Rv1928c Probable short-chain type dehydrogenase/reductase190 Rv1928c, (MTCY09F9.36), len: 255 aa. Probable short-chain dehydrogenase/reductase, highly similar to others e.g. NP_228109.1|NC_000853 oxidoreductase (short chain dehydrogenase/reductase family) from Thermotoga maritima (257 aa); T41116 short chain dehydrogenase from Schizosaccharomyces pombe (261 aa); P87219|SOU1_CANAL sorbitol utilization protein (SDR family) from Candida albicans (281 aa); P25529|HDHA_ECOLI 7-alpha-hydroxysteroid dehydrogenase from Escherichia coli (255 aa), FASTA scores: opt: 541, E(): 1.2e-27, (37.5% identity in 251 aa overlap); etc. Also similar to many mycobacterial tuberculosis proteins e.g. Rv1350, Rv0927c, Rv2002, Rv0769, Rv2766c,etc. Contains PS00061 Short-chain alcohol dehydrogenase family signature. Belongs to the short-chain dehydrogenases/reductases (SDR) family.Not found,T->C,T->TGCC,T->TGCCG

16922 1894296 0.8 G,P|P,R 0.86,0.13|0.2,0.8Rv1668c Probable first part of macrolide-transport ATP-binding protein ABC transporter350 Rv1668c, (MTV047.04c), len: 372 aa. Probable first part of macrolide-transport ATP-binding protein ABC transporter (see citation below), similar to many ATP-binding proteins ABC transporter e.g. X80735|SEABCT_1|Q54072 Saccharopolyspora erythraea ertX gene (481 aa), FASTA scores: opt: 938, E(): 0, (45.6% identity in 353 aa overlap); etc. Similarity to other NBD components of ABC transporters suggests that Rv1667c and Rv1668c should be contiguous. However, sequence has been checked and no error found, also same sequence in Mycobacterium tuberculosis CSU93 and Mycobacterium bovis. Contains PS00211 ABC transporters family signature and two times PS00017 ATP/GTP-binding site motif A. Belongs to the ATP-binding transport protein family (ABC transporters).Not found

20966 2338200 0.78 V|V,G 1.0|0.2,0.8Rv2081c Conserved transmembrane protein103 Rv2081c, (MTCY49.20c), len: 146 aa. Conserved transmembrane protein, similar to many. Hydrophobic stretch from aa 32-54.Not found

16498 1843567 0.66 I,P|A 0.94,0.05|1.0Rv1637c hypothetical protein43 Rv1637c, (MTCY01B2.29c,MTCY06H11.01c), len: 264 aa. Conserved protein, some similarity to others e.g. P05446|GLO2_RHOBL probable hydroxyacylglutathione hydrolase (255 aa), FASTA scores: opt: 252, E(): 2e-09, (39.0% identity in 146 aa overlap). Also similar to Q9Z505|AL035591|SCC54.20 putative hydrolase from Streptomyces coelicolor (218 aa), FASTA scores: opt: 732,E(): 0, (52.3% identity in 220 aa overlap). Also similar to Mycobacterium tuberculosis hypothetical proteins and putative glyoxylases e.g. Rv0634c, Rv3677c, Rv2581c,Rv2260.Not found

1146 103793 0.99 D,Q,S|Q,R0.99,0.0,0.0|0.02,0.97Rv0094c hypothetical protein291 Rv0094c, (MTCY251.13c), len: 317 aa. Member of 13E12 repeat family, showing some similarity to U15187|MLU15187_7 from Mycobacterium leprae (94 aa), FASTA score: (49.4% identity in 79 aa overlap).C->CTGCT,C->CTGCTG,C->CTGCTGAA,C->CTGCTGAAGAACATTCCACGCCAGGAGATCAACCATGACCACCACACCAGCACGTTTCAACCACTTGGTGACGGTAACCGACCTGGAAACCGGTGACCGCGCCGTCTGCGACCGCGACCAGGTGGCCGAGACGATCCGGGCGTGGTTCCCGGACGCGCCCTTGGAGGTGAGGGAAGCGCTCGTTCGGCTGCAGGCCGCGTTGAANNNNNNNNNN,C->CTGCTGAAGAACATTCCACGCCAGGAGATCAACCATGACCACCACACCAGCACGTTTCAACCACTTGGTGACGGTAACCGACCTGGAAACCGGTGACCGCGCCGTCTGCGACCGCGACCAGGTGGCCGAGACGATCCGGGCGTGGTTCCCGGACGCGCCCTTGGAGGTGAGGGAAGCGCTCGTTCGGCTGCAGGCCGCGTTGAATCGGCACGAGCACACCGGCGAGCTCGNNNNNNNNNN,C->CTGCTGAAGAACATTCCACGCCAGGAGATCAACCATGACCACCACACCAGCACGTTTCAACCACTTGGTGACGGTAACCGACCTGGAAACCGGTGACCGCGCCGTCTGCGACCGCGACCAGGTGGCCGAGACGATCCGGGCGTGGTTCCCGGACGCGCCCTTGGAGGTGAGGGAAGCGCTCGTTCGGCTGCAGGCCGCGTTGAATCGGNNNNNNNNNN,C->CTGCTGAAGAACATTCCACGCCAGGAGATCAACCATGACCACCACACCAGCACGTTTCAACCACTTGGTGACGGTAACCGACCTGGAAACCGGTGACCGCGCCGTCTGCGACCGCGACCAGGTGGCCGAGACGATCCGGGCGTGGTTCCCGGACGCGCCCTTGGNNNNNNNNNN,C->CTGCTGAAGAACATTCCACGCCAGGAGATCAACCATGACCACCACACCAGCACGTTTCAACCACTTGGTGACGGTAACCGACCTGGAAACCGGTGACCGCGCCGTCTGCGACCGCGACCAGGTGGCCG

15571 1715939 0.99 A,Q|F,Q 0.99,0.0|0.02,0.97Rv1522c mmpL12 559 Probable conserved transmembrane transport protein MmpL12Not found

20966 2338200 0.97 V|V,G 1.0|0.02,0.97Rv2081c Conserved transmembrane protein103 Rv2081c, (MTCY49.20c), len: 146 aa. Conserved transmembrane protein, similar to many. Hydrophobic stretch from aa 32-54.Not found

22754 2604156 0.96 I,L,W|I,L 0.98,0.0,0.0|0.02,0.97Rv2330c lppP 23 Probable lipoprotein LppPT->-,T->T,T->TCAGTGCCAA,T->TCAGTGCCAACAGTGCCAA,T->TCAGTGCCAACAGTGCCAACAGTGCCA,T->TCAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCA

38403 4408009 0.96 V,G|G 0.99,0.0|1.0Rv3919c gid 65 Probable glucose-inhibited division protein B GidA->AC,A->ACCCC,A->C,A->G

17822 1992320 0.95 Y,G,H|G 0.98,0.0,0.0|1.0Rv1759c wag22 87 PE-PGRS family protein Wag22Not found

18926 2133472 0.95 Y|* 1.0|1.0 Rv1883c hypothetical protein74 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).C->CAGGCCGTCACCGCGCA,C->CAGGCCGTCACCTCGGA,C->CATACCGTCACCTCCCATACCGTC,C->CATACCGTCACCTCGAATACCGTC,C->CATCCCGTCACCCCGCAT,C->CATCCCGTCACCTCGGAT,C->CATCCCGTCACCTCTCAT,C->CATCCCGTCACCTGGCAT,C->CATGACGTCACCTAGCAT,C->CATGACGTCACCTCGAAT,C->CATGCCATCACCTCCCAT,C->CATGCCCTCCCCTCTCAT,C->CATGCCGCCACCCCGCAT,C->CATGCCGCCACTTCGCAT,C->CATGCCGGCCCCCCCCAT,C->CATGCCGTAACCTTGCAT,C->CATGCCGTCACCACGCAT,C->CATGCCGTCACCCCGCAT,C->CATGCCGTCACCGCGCAT,C->CATGCCGTCACCTACCAT,C->CATGCCGTCACCTAGAAT,C->CATGCCGTCACCTAGCAT,C->CATGCCGTCACCTCACAT,C->CATGCCGTCACCTCCAAT,C->CATGCCGTCACCTCCCAT,C->CATGCCGTCACCTCGAAT,C->CATGCCGTCACCTCGCAT,C->CATGCCGTCACCTCGGAT,C->CATGCCGTCACCTCGTAT,C->CATGCCGTCACCTCTCAT,C->CATGCCGTCACCTGGCAT,C->CATGCCGTCACCTTGCAT,C->CATGCCGTCACTTCGCAT,C->CATGCCGTCCCCCCGCAT,C->CATGCCGTCCCCTCCCAT,C->CATGCCGTCCCCTCGAAT,C->CATGCCGTCCCCTCTCAT,C->CATGCCGTCGCCTAGCAT,C->CATGCCGTCGCCTTGCAT,C->CATGCCGTGATCTCCCAT,C->CATGCGGTCACCCCGCAT,C->CATGGCGTCACCTCTGAT,C->CATGGCGTCACCTGGCAT,C->CATTCCGTCACCTAGCAT,C->CCTGCCGTCACCGCGC,C->CGTGCCGTCCCCTCCC,C->CTT

7511 802427 0.93 P,-,L|- 0.99,0.0,0.0|1.0Rv0703 rplW 99 50S ribosomal protein L23 RplWC->ATCC,C->CCAGGGCAATGC,C->CCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATG,C->CCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGA,C->CCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGA,C->CGGCAATG,C->CTG,C->T

16498 1843567 0.92 I,P|A 0.99,0.0|1.0Rv1637c hypothetical protein43 Rv1637c, (MTCY01B2.29c,MTCY06H11.01c), len: 264 aa. Conserved protein, some similarity to others e.g. P05446|GLO2_RHOBL probable hydroxyacylglutathione hydrolase (255 aa), FASTA scores: opt: 252, E(): 2e-09, (39.0% identity in 146 aa overlap). Also similar to Q9Z505|AL035591|SCC54.20 putative hydrolase from Streptomyces coelicolor (218 aa), FASTA scores: opt: 732,E(): 0, (52.3% identity in 220 aa overlap). Also similar to Mycobacterium tuberculosis hypothetical proteins and putative glyoxylases e.g. Rv0634c, Rv3677c, Rv2581c,Rv2260.Not found

22313 2534564 0.91 L,P|L,R 0.99,0.0|0.04,0.95Rv2262c hypothetical protein330 Rv2262c, (MTV022.12c), len: 360 aa. Conserved hypothetical protein, with function unknown but some similarity to N-terminal 70% of P23930|P77703|LNT_ECOLI|cute|B0657 apolipoprotein N-acyltransferase from Escherichia coli strain K12 (512 aa), FASTA scores: opt: 239, E(): 1.6e-07, (30.4% identity in 359 aa overlap). Note that neighboring ORF shows similarity to N -terminal part of PCC6803 apolipoprotein N-acyltransferase from Synechocystis sp., suggesting possibility of frameshift. Sequence of clones from two sources has been checked but no error found. Appear to be two extra bases at position 1876970 compared to CDC1551 strain.A->-,A->A,A->AACCCTTCG,A->AAGCAGAAG,A->ACG,A->AGCGGC,A->AGG,A->AGTGCAGCGG,A->C,A->CACATATTCGCCAAACGGAACCAACCGGGTCTTCCGGTAGCTGCCCACAGCTTCGTGCGCGCCGACAAGCACCGCCGACTTGTAGATTCCCCCGTCCGGTGCC,A->CACATATTCGCCAAACGGAACCAACCGGGTCTTCCGGTAGCTGCCCACAGCTTCGTGCGCGCCGACAAGCACCGCCGACTTGTAGATTCCCCCGTCCGGTGCCGGGGCGTCGACGTTGACCAACAAATCCGCGCCCACCCGCTGTGACT,A->G,A->T

19487 2180815 0.79 V,C,L|C,W0.93,0.05,0.0|0.04,0.95Rv1928c Probable short-chain type dehydrogenase/reductase135 Rv1928c, (MTCY09F9.36), len: 255 aa. Probable short-chain dehydrogenase/reductase, highly similar to others e.g. NP_228109.1|NC_000853 oxidoreductase (short chain dehydrogenase/reductase family) from Thermotoga maritima (257 aa); T41116 short chain dehydrogenase from Schizosaccharomyces pombe (261 aa); P87219|SOU1_CANAL sorbitol utilization protein (SDR family) from Candida albicans (281 aa); P25529|HDHA_ECOLI 7-alpha-hydroxysteroid dehydrogenase from Escherichia coli (255 aa), FASTA scores: opt: 541, E(): 1.2e-27, (37.5% identity in 251 aa overlap); etc. Also similar to many mycobacterial tuberculosis proteins e.g. Rv1350, Rv0927c, Rv2002, Rv0769, Rv2766c,etc. Contains PS00061 Short-chain alcohol dehydrogenase family signature. Belongs to the short-chain dehydrogenases/reductases (SDR) family.C->-,C->C,C->CAAG,C->CCAGCA,C->CGA

18928 2133474 0.68 C|C,* 1.0|0.2,0.8Rv1883c hypothetical protein74 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).Not found

1146 103793 0.98 D,Q,S|Q,R0.98,0.0,0.0|0.0,0.99Rv0094c hypothetical protein291 Rv0094c, (MTCY251.13c), len: 317 aa. Member of 13E12 repeat family, showing some similarity to U15187|MLU15187_7 from Mycobacterium leprae (94 aa), FASTA score: (49.4% identity in 79 aa overlap).C->CTGCT,C->CTGCTG,C->CTGCTGAA,C->CTGCTGAAGAACATTCCACGCCAGGAGATCAACCATGACCACCACACCAGCACGTTTCAACCACTTGGTGACGGTAACCGACCTGGAAACCGGTGACCGCGCCGTCTGCGACCGCGACCAGGTGGCCGAGACGATCCGGGCGTGGTTCCCGGACGCGCCCTTGGAGGTGAGGGAAGCGCTCGTTCGGCTGCAGGCCGCGTTGAANNNNNNNNNN,C->CTGCTGAAGAACATTCCACGCCAGGAGATCAACCATGACCACCACACCAGCACGTTTCAACCACTTGGTGACGGTAACCGACCTGGAAACCGGTGACCGCGCCGTCTGCGACCGCGACCAGGTGGCCGAGACGATCCGGGCGTGGTTCCCGGACGCGCCCTTGGAGGTGAGGGAAGCGCTCGTTCGGCTGCAGGCCGCGTTGAATCGGCACGAGCACACCGGCGAGCTCGNNNNNNNNNN,C->CTGCTGAAGAACATTCCACGCCAGGAGATCAACCATGACCACCACACCAGCACGTTTCAACCACTTGGTGACGGTAACCGACCTGGAAACCGGTGACCGCGCCGTCTGCGACCGCGACCAGGTGGCCGAGACGATCCGGGCGTGGTTCCCGGACGCGCCCTTGGAGGTGAGGGAAGCGCTCGTTCGGCTGCAGGCCGCGTTGAATCGGNNNNNNNNNN,C->CTGCTGAAGAACATTCCACGCCAGGAGATCAACCATGACCACCACACCAGCACGTTTCAACCACTTGGTGACGGTAACCGACCTGGAAACCGGTGACCGCGCCGTCTGCGACCGCGACCAGGTGGCCGAGACGATCCGGGCGTGGTTCCCGGACGCGCCCTTGGNNNNNNNNNN,C->CTGCTGAAGAACATTCCACGCCAGGAGATCAACCATGACCACCACACCAGCACGTTTCAACCACTTGGTGACGGTAACCGACCTGGAAACCGGTGACCGCGCCGTCTGCGACCGCGACCAGGTGGCCG

22754 2604156 0.97 I,L|I,L,W 0.98,0.01|0.0,0.98,0.0Rv2330c lppP 23 Probable lipoprotein LppPT->-,T->T,T->TCAGTGCCAA,T->TCAGTGCCAACAGTGCCAA,T->TCAGTGCCAACAGTGCCAACAGTGCCA,T->TCAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCA

7511 802427 0.95 -,P|-,L,P 0.99,0.0|0.0,0.0,0.98Rv0703 rplW 99 50S ribosomal protein L23 RplWC->ATCC,C->CCAGGGCAATGC,C->CCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATG,C->CCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGA,C->CCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGATGCAGAGCGAAGCGATGAGGAGGAGCAGGGCAATGCGGCCTAGCCCGGCGACGA,C->CGGCAATG,C->CTG,C->T

17822 1992320 0.94 Y,G,H|G 0.97,0.0,0.01|1.0Rv1759c wag22 87 PE-PGRS family protein Wag22Not found

15152 1655176 0.93 P|P,A,L 1.0|0.03,0.95,0.01Rv1467c fadE15 110 Probable acyl-CoA dehydrogenase FadE15Not found

37709 4358495 0.93 G|G,E,T 1.0|0.03,0.01,0.95Rv3879c espK 430 ESX-1 secretion-associated protein EspK Alanine and proline rich proteinT->TC,T->TCCC

22313 2534564 0.91 L,P|L,R 0.99,0.0|0.01,0.98Rv2262c hypothetical protein330 Rv2262c, (MTV022.12c), len: 360 aa. Conserved hypothetical protein, with function unknown but some similarity to N-terminal 70% of P23930|P77703|LNT_ECOLI|cute|B0657 apolipoprotein N-acyltransferase from Escherichia coli strain K12 (512 aa), FASTA scores: opt: 239, E(): 1.6e-07, (30.4% identity in 359 aa overlap). Note that neighboring ORF shows similarity to N -terminal part of PCC6803 apolipoprotein N-acyltransferase from Synechocystis sp., suggesting possibility of frameshift. Sequence of clones from two sources has been checked but no error found. Appear to be two extra bases at position 1876970 compared to CDC1551 strain.A->-,A->A,A->AACCCTTCG,A->AAGCAGAAG,A->ACG,A->AGCGGC,A->AGG,A->AGTGCAGCGG,A->C,A->CACATATTCGCCAAACGGAACCAACCGGGTCTTCCGGTAGCTGCCCACAGCTTCGTGCGCGCCGACAAGCACCGCCGACTTGTAGATTCCCCCGTCCGGTGCC,A->CACATATTCGCCAAACGGAACCAACCGGGTCTTCCGGTAGCTGCCCACAGCTTCGTGCGCGCCGACAAGCACCGCCGACTTGTAGATTCCCCCGTCCGGTGCCGGGGCGTCGACGTTGACCAACAAATCCGCGCCCACCCGCTGTGACT,A->G,A->T

19487 2180815 0.73 V,C,L|C,W0.88,0.1,0.0|0.01,0.98Rv1928c Probable short-chain type dehydrogenase/reductase135 Rv1928c, (MTCY09F9.36), len: 255 aa. Probable short-chain dehydrogenase/reductase, highly similar to others e.g. NP_228109.1|NC_000853 oxidoreductase (short chain dehydrogenase/reductase family) from Thermotoga maritima (257 aa); T41116 short chain dehydrogenase from Schizosaccharomyces pombe (261 aa); P87219|SOU1_CANAL sorbitol utilization protein (SDR family) from Candida albicans (281 aa); P25529|HDHA_ECOLI 7-alpha-hydroxysteroid dehydrogenase from Escherichia coli (255 aa), FASTA scores: opt: 541, E(): 1.2e-27, (37.5% identity in 251 aa overlap); etc. Also similar to many mycobacterial tuberculosis proteins e.g. Rv1350, Rv0927c, Rv2002, Rv0769, Rv2766c,etc. Contains PS00061 Short-chain alcohol dehydrogenase family signature. Belongs to the short-chain dehydrogenases/reductases (SDR) family.C->-,C->C,C->CAAG,C->CCAGCA,C->CGA

8122 842057 0.9 V,F|F 0.9,0.09|1.0Rv0750 hypothetical protein9 Rv0750, (MTV041.24), len: 81 aa. Conserved hypothetical protein, showing almost perfect overlap with C-terminus of Rv0740|MTV041_14 conserved hypothetical protein from Mycobacterium tuberculosis (175 aa), FASTA scores: (93.8% identity in 81 aa overlap). Possible duplication. This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).G->A,G->T

8123 842058 0.9 V,D|D 0.9,0.09|1.0Rv0750 hypothetical protein9 Rv0750, (MTV041.24), len: 81 aa. Conserved hypothetical protein, showing almost perfect overlap with C-terminus of Rv0740|MTV041_14 conserved hypothetical protein from Mycobacterium tuberculosis (175 aa), FASTA scores: (93.8% identity in 81 aa overlap). Possible duplication. This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).T->A

22986 2626513 0.9 T,S|S 0.9,0.09|1.0Rv2347c esxP 3 Putative ESAT-6 like protein EsxP (ESAT-6 like protein 7)T->A,T->G

3574 341719 0.81 F,V|V 0.81,0.18|1.0Rv0281 Possible S-adenosylmethionine-dependent methyltransferase241 Rv0281, (MTV035.09), len: 302 aa. Possible S-adenosylmethionine-dependent methyltransferase (see Grana et al., 2007), member of Mycobacterium tuberculosis protein family that includes Rv0726c, Rv0731c, Rv3399, Rv1729c,etc. MTCY31_23 (325 aa), FASTA scores: opt: 1386, E(): 0,(69. 1% identity in 301 aa overlap). Contains possible N-terminal signal sequence.C->CGG,C->T

5475 529908 0.81 A,V|V 0.81,0.18|1.0Rv0440 groEL2 434 60 kDa chaperonin 2 GroEL2 (protein CPN60-2) (GroEL protein 2) (65 kDa antigen) (heat shock protein 65) (cell wall protein A) (antigen A)C->T

7272 764817 0.81 V,A,G|A,G0.81,0.09,0.09|0.5,0.5Rv0668 rpoC 483 DNA-directed RNA polymerase (beta' chain) RpoC (transcriptase beta' chain) (RNA polymerase beta' subunit)T->C,T->G

8120 842051 0.81 D,N|N 0.81,0.18|1.0Rv0750 hypothetical protein7 Rv0750, (MTV041.24), len: 81 aa. Conserved hypothetical protein, showing almost perfect overlap with C-terminus of Rv0740|MTV041_14 conserved hypothetical protein from Mycobacterium tuberculosis (175 aa), FASTA scores: (93.8% identity in 81 aa overlap). Possible duplication. This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).G->A

8125 842065 0.81 H,Q|Q 0.81,0.18|1.0Rv0750 hypothetical protein11 Rv0750, (MTV041.24), len: 81 aa. Conserved hypothetical protein, showing almost perfect overlap with C-terminus of Rv0740|MTV041_14 conserved hypothetical protein from Mycobacterium tuberculosis (175 aa), FASTA scores: (93.8% identity in 81 aa overlap). Possible duplication. This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).C->G

16024 1779243 0.81 H,P|P 0.81,0.18|1.0Rv1572c hypothetical protein19 Rv1572c, (MTCY336.31B), len: 34 aa. Partial ORF,part of REP13E12 repeat element; 3' end of Rv1587c (MTCY336.17) after phage-like element (see citation below). Similar to C-terminal ends of other REP13E12 repeat elements e.g. Rv1148, Rv1945, Rv3467, etc. Length extended since first submission (+7 aa). This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).T->C,T->G,T->T,T->TTCGG

18149 2030758 0.81 A,G|G 0.81,0.18|1.0Rv1793 esxN 22 Putative ESAT-6 like protein EsxN (ESAT-6 like protein 5)C->G

20213 2266660 0.81 R,C|C 0.81,0.18|1.0Rv2020c hypothetical protein21 Rv2020c, (MTV018.07c), len: 99 aa. Conserved hypothetical protein, nearly identical to C-terminal part of hypothetical protein RvD1-Rv2024c' from Mycobacterium bovis BCG (1606 aa) emb|CAB44655.1| (Y18605). Corresponds to deletion region RvD1 so probably truncated protein.G->A

21008 2339276 0.81 V,L|L 0.81,0.18|1.0Rv2082 hypothetical protein190 Rv2082, (MTCY49.21), len: 721 aa. Conserved hypothetical protein. Similar to Mycobacterium tuberculosis Rv0029, and to Rv3899c and Rv3900c which may be frameshifted.G->-,G->C,T->-

21017 2339424 0.81 M,T|T 0.81,0.18|1.0Rv2082 hypothetical protein239 Rv2082, (MTCY49.21), len: 721 aa. Conserved hypothetical protein. Similar to Mycobacterium tuberculosis Rv0029, and to Rv3899c and Rv3900c which may be frameshifted.G->-,T->-,T->C,T->CGGCACCAGGTTTATCGCTACCACGTAGCAACGCGCCGATGTTGTCACTGGCAACGCCAGCGTTCGGTAGTAGCCAGCCGATGCCGGGCCCACCCCCACCATGTACCGTCTCACCACCCCTACCCCCCAGCGCCCCCGCCGTTGGTGTTGGTGGCCCGTCAGTACCGGCCGCTGGCATGCCGCCA,T->CGGCACCAGGTTTATCGCTACCACGTAGCAACGCGCCGATGTTGTCACTGGCAACGCCAGCGTTCGGTAGTAGCCAGCCGATGCCGGGCCCACCCCTACCATGTACCGTCTCACCACCCCTACCCCCCAGCGCCCCCGCCGTTGGTGTTGGTGGCCCGTCAGTACCGGCCGCTGGCATGCCGCCA,T->CGGCACCAGGTTTATCGCTACCACGTAGCAACGCGCCGATGTTGTCACTGGCAACGCCAGCGTTCGGTAGTAGCCAGCCGATGCCGGGCCCACCNNNNNNNNNNCCCCCACCATGTACCGTCTCACCACCCCTACCCCCCAGCGCCCCCGCCGTTGGTGTTGGTGGCCCGTCAGTACCGGCCGCTGGCATGCCGCCA,T->TGCCGCCC,T->TGCCGCCCG,T->TGCCGCCCGCCCCACCCCCACCG,T->TGCCGCCCGGCCCACCCCCACCG  

Appendix 19: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 4 (Ural). 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType

17280 1947061 0.99 G,E|G,V 0.99,0.0|0.0,0.99Rv1720c vapC12 120 Possible toxin VapC12C->C,C->CT,C->CTGAAC,C->CTGAACCGC,C->CTGAACCGCC,C->T

17698 1987453 0.99 S,N|A,N,T 0.99,0.0|0.99,0.0,0.0Rv1755c plcD 82 Probable phospholipase C 4 (fragment) PlcDC->-,C->CCGGGACCACGACCGAAGAATCCGCTGAGCTGAAGCGCTTGCGGCGGGACAACGCCNNNNNNNNNN,C->CGCAGCTCGCGGCGGCTGGGCTCCCGGTTGATGTGGTCGTAGTAGGTCGATGGGGCGATCGGCACACCCAGCTCGGTCAGCTGTGTGCAGATCGACTCGACACCCCACCGCAAACCATCGGGGCCCTCGCGGTGGCCCTGATGATCGGCGATGAACCGGGTAATTAGCGTGCTGGCCGGTCGAGCTCGGCCGCGAAGAAAGCCGACGCGGTCTTTAAAATCGCGTTCGCCCTTCGCAATTCGGCGTTGTCCCGCCGCAAGCGCTTCAGCTCAGCGGATTCTTCGGTCGTGGTCCCGGGCCGTGCGCCGGCATCGACCTGCGCCTGGCGCACCCACTTACGCACCGTCTCCGCGCAGCCAACACCAAGTAGACGGGCGACCTCACTGATCGCTGCCCACTCCGAATCGTGCTGACCGCGGATCTCTGCGACCATCCGCACCGCCCGCTCACGCAGCTCCGGCGGGTACCTCCTCGATGAACCACCTGACATGACCCCATCCTTTCCAAGAACTGGAGTCTCCGGACATGCCGGGGCGGTTCANNNNNNNNNNTGAACCGCCCCGGTGAGTCCGGAGACTCTCTGATCTGAGACCTCAGCCGGCGGCTGGTCTCTGGCGTTGAGCGTAGTAGGCAGCCTCGAGTTCGACCGGCGGGACGTCGCCGCAGTACTGGTAGAGGCGGCGATGGTTGAACCAGTCGACCCAGCGCGCGGTGGCCAACTCGACATCCTCGATGGACCGCCAGGGCTTGCCGGGTTTGATCAGCTCGGTCTTGTATAGGCCGTTGATCGTCTCGGCTAGTGCATTGTCATAGGAGCTTCCGACCGCTCCGACCGACGGTTGGATGCCTGCCTCGGCGAGCCGCTCGCTGAACCGGATCGATGTGTACTGAGATCCCCTATCCGTATGGTGGATAACGTCTTTCAGGTCGAGTACGCCTTCTTGTT

35941 4139180 0.99 G|H,Y 1.0|0.0,0.99Rv3696c glpK 193 Probable glycerol kinase GlpK (ATP:glycerol 3-phosphotransferase) (glycerokinase) (GK)Not found

4408 424011 0.98 -,R|-,Q,R 0.99,0.0|0.0,0.0,0.99Rv0353 hspR 125 Probable heat shock protein transcriptional repressor HspR (MerR family)C->C,C->CAGTTGGCACCA,C->CGCCGGTGAGCGAGCGCGCGTAGCGGGGAGCGAACGGCGCAGTTGGCACCAGCCGGTGAGCGAGCGCGCGTAGCGGGGG,C->CGCCGGTGAGCGAGCGCGCGTAGCGGGGGAGCGAACGGCGCAGTTGGCACCAGCCGGTGAGCGAGCGCGCGTAGCGGGGGAGCGAACGGCGCAGTTGGCACCAGCCGGTGAGCGAGCGCGCGTAGCGGGGGAGCGAACGGCGCAGTTGGCACCAGCCGGTGAGCGAGCGCGCGTAGCGGGGGAG,C->CTGGCACCA

6241 636921 0.98 S,P|A,P 0.99,0.0|0.99,0.0Rv0545c pitA 182 Probable low-affinity inorganic phosphate transporter integral membrane protein PitANot found

18676 2094921 0.98 H,R|A,T 0.99,0.0|0.99,0.0Rv1844c gnd1 90 Probable 6-phosphogluconate dehydrogenase Gnd1C->-,C->CG,C->T,C->TGGCG,Not found

26358 3072705 0.98 I,D,G|G 0.99,0.0,0.0|1.0Rv2762c hypothetical protein118 Rv2762c, (MTV002.27c), len: 139 aa. Conserved hypothetical protein, similar to C-terminus of hypothetical proteins: Q9A380|CC3324 from Caulobacter crescentus (409 aa), FASTA scores: opt: 181, E(): 9.8e-05, (43.55% identity in 101 aa overlap); Q98KQ4|MLR1373 from Rhizobium loti (Mesorhizobium loti) (399 aa), FASTA scores: opt: 174, E(): 0.00028, (46.35% identity in 82 aa overlap); and Q9HZZ9|PA2844 from Pseudomonas aeruginosa (402 aa), FASTA scores: opt: 158, E(): 0.0033, (40.0% identity in 80 aa overlap).T->T,T->TC,T->TCCCCCC,T->TCCCCCCCC

26739 3131484 0.98 A,D,G,V|G0.99,0.0,0.0,0.0|1.0Rv2823c hypothetical protein97 Rv2823c, (MTCY16B7.19), len: 809 aa. Conserved protein, similar in part to others e.g. Q9X2D1|TM1811Thermotoga maritima (717 aa), FASTA scores: opt: 401, E(): 3.6e-18, (27.15% identity in 773 aa overlap); O27154|MTH1082 conserved hypothetical protein from Methanothermobacter thermautotrophicus (822 aa), FASTA scores: opt: 306, E(): 6e-12, (25.55% identity in 872 aa overlap); Q59066|MJ1672 hypothetical protein from Methanococcus jannaschii (800 aa), FASTA scores: opt: 302,E(): 1.1e-11, (24.9% identity in 812 aa overlap); etc. This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).G->GAGATGTAGG,G->GC,G->GCGAGGTAGGC,G->GCGATATAGGC,G->GCGATCGAGGC,G->GCGATCTAGGC,G->GCGATGATGGC,G->GCGATGC,G->GCGATGCAGGC,G->GCGATGGAGGC,G->GCGATGTAGA,G->GCGATGTAGACC,G->GCGATGTAGC,G->GCGATGTAGCCC,G->GCGATGTAGT,G->GCGATGTATGC,G->GCGATGTCGTCC,G->GCGATTTAGGC,G->GCGCTGTAGGC,G->GGGATGTAGG,G->GTGATGTAGG

37720 4358976 0.98 A,P|P 0.99,0.0|1.0Rv3879c espK 270 ESX-1 secretion-associated protein EspK Alanine and proline rich proteinNot found

37727 4359126 0.98 I,P|I,P 0.99,0.0|0.0,0.99Rv3879c espK 220 ESX-1 secretion-associated protein EspK Alanine and proline rich proteinNot found,T->C,T->GTGTGATTGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->GTGTGATTGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGGNNNNNNNNNN,T->T,T->TGCGATTGGGGTTCCCTGGGTGATCGGGGTTCCCGGC,T->TGGTGTTGGGCGTCGCGGGGTGATCGGGGTTCCCGGC,T->TGTGAGTGGGGTTCCCGGGGTGATCGGGGTTCCCGGC,T->TGTGAGTGGTGTTCTCGGTGTGATCGGGGTTCCCGGC,T->TGTGATCGGGGTTCCCGGGGTGATCGGGGTTCCCGGC,T->TGTGGTTGGGGTTCCCTGGGTGATCGGGGTTCCCGGC,T->TTCCCGGC,T->TTCCCGGCGT

38035 4380295 0.98 N,T|S,T 0.99,0.0|0.0,0.99Rv3894c eccC2 53 ESX conserved component EccC2 ESX-2 type VII secretion system protein Possible membrane proteinG->C,G->G,G->GAA,G->GCCAGACTCTC,G->GCCAGACTCTCT

5162 483294 0.97 V,F|V,R 0.99,0.0|0.0,0.99Rv0403c mmpS1 122 Probable conserved membrane protein MmpS1Not found

19489 2180817 0.97 M,K,R|M,K,N0.98,0.0,0.0|0.0,0.0,0.99Rv1928c Probable short-chain type dehydrogenase/reductase134 Rv1928c, (MTCY09F9.36), len: 255 aa. Probable short-chain dehydrogenase/reductase, highly similar to others e.g. NP_228109.1|NC_000853 oxidoreductase (short chain dehydrogenase/reductase family) from Thermotoga maritima (257 aa); T41116 short chain dehydrogenase from Schizosaccharomyces pombe (261 aa); P87219|SOU1_CANAL sorbitol utilization protein (SDR family) from Candida albicans (281 aa); P25529|HDHA_ECOLI 7-alpha-hydroxysteroid dehydrogenase from Escherichia coli (255 aa), FASTA scores: opt: 541, E(): 1.2e-27, (37.5% identity in 251 aa overlap); etc. Also similar to many mycobacterial tuberculosis proteins e.g. Rv1350, Rv0927c, Rv2002, Rv0769, Rv2766c,etc. Contains PS00061 Short-chain alcohol dehydrogenase family signature. Belongs to the short-chain dehydrogenases/reductases (SDR) family.A->-,A->A,A->ACC,A->ACCT,A->ACCTCGCCTTG,A->ACGCCTTG,A->AGCA,A->C,A->G,A->T

24154 2798756 0.96 G,W|P,R 0.99,0.0|0.0,0.99Rv2488c Probable transcriptional regulatory protein (LuxR-family)709 Rv2488c, (MTV008.44c), len: 1137 aa. Probable transcriptional regulatory protein, belonging to luxR family, similar to many in Mycobacterium tuberculosis e.g. AAK44621|MT0399 from strain CDC1551 (1092 aa) FASTA scores: opt: 3767, E(): 1.8e-211, (56.75% identity in 1093 aa overlap); O53720|Rv0386|MTV036.21 from strain H37Rv (1085 aa), FASTA scores: opt: 3756, E(): 7.6e-211, (56.75% identity in 1089 aa overlap); AAK45665|MT1402 from strain CDC1551 (1159 aa), FASTA scores: opt: 3395, E(): 8.2e-190,(52.0% identity in 1093 aa overlap); etc. Also similar to transcriptional regulatory proteins luxR-family from other organisms e.g. Q9CBP3|ML1753 from Mycobacterium leprae (1106 aa), FASTA scores: opt: 2823, E(): 1.5e-156, (50.35% identity in 1116 aa overlap); Q9KYF4|SCD72A.02 from Streptomyces coelicolor (1114 aa), FASTA scores: opt: 915,E(): 1.7e-45, (30.7% identity in 1143 aa overlap); etc. Some similarity with Q9KXP6|SC9C5.28 hypothetical 81.8 KDA protein from Streptomyces coelicolor (750 aa), FASTA scores: opt: 10C->A,C->CGG,C->T

22756 2604165 0.9 L,*,I|*,C 0.99,0.0,0.0|0.0,0.99Rv2330c lppP 20 Probable lipoprotein LppPA->-,A->AAAGTGCCAA,A->AAAT,A->AAATCA,A->ACAATCA,A->ACAGTGACAACAGTG,A->ACAGTGCAAACAGTGC,A->ACAGTGCCAACAGTGCCA,A->ACAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCA,A->ACAGTGCCACCAGTGCCA,A->ACAGTGCCAG,A->ACAGTTCCAACAGT,A->ACTGTGCCAAC,A->ATCA

16502 1843636 0.94 H,*|D,I 0.96,0.03|0.88,0.11Rv1637c hypothetical protein20 Rv1637c, (MTCY01B2.29c,MTCY06H11.01c), len: 264 aa. Conserved protein, some similarity to others e.g. P05446|GLO2_RHOBL probable hydroxyacylglutathione hydrolase (255 aa), FASTA scores: opt: 252, E(): 2e-09, (39.0% identity in 146 aa overlap). Also similar to Q9Z505|AL035591|SCC54.20 putative hydrolase from Streptomyces coelicolor (218 aa), FASTA scores: opt: 732,E(): 0, (52.3% identity in 220 aa overlap). Also similar to Mycobacterium tuberculosis hypothetical proteins and putative glyoxylases e.g. Rv0634c, Rv3677c, Rv2581c,Rv2260.Not found

16921 1894298 0.87 S,A|P 0.98,0.01|1.0Rv1668c Probable first part of macrolide-transport ATP-binding protein ABC transporter349 Rv1668c, (MTV047.04c), len: 372 aa. Probable first part of macrolide-transport ATP-binding protein ABC transporter (see citation below), similar to many ATP-binding proteins ABC transporter e.g. X80735|SEABCT_1|Q54072 Saccharopolyspora erythraea ertX gene (481 aa), FASTA scores: opt: 938, E(): 0, (45.6% identity in 353 aa overlap); etc. Similarity to other NBD components of ABC transporters suggests that Rv1667c and Rv1668c should be contiguous. However, sequence has been checked and no error found, also same sequence in Mycobacterium tuberculosis CSU93 and Mycobacterium bovis. Contains PS00211 ABC transporters family signature and two times PS00017 ATP/GTP-binding site motif A. Belongs to the ATP-binding transport protein family (ABC transporters).A->-,A->AAGGTCTTGC,A->AAGGTCTTGCC,A->ACAGTCTTGCC,A->ACGGTCTTGC,A->ACGGTCTTGCC,A->ACGGTCTTGCCGCGG,A->ACTGTCTTGCC,A->AGGGTCTTGCC,A->ATGGTCTTGC,A->ATGGTCTTGCC

21297 2372436 0.72 L|L,P,R 1.0|0.12,0.75,0.12Rv2112c dop 45 Deamidase of pup DopG->C,G->GCAAC,G->GCCCGCCGACGATGCGGGCCGCGCAGCGGGCCGCTGAGGAGGCGGGCATCAAGCAAC,G->GGCCCGCCGACGATGCGGGCCGCGCAGCGGGCCGCTGAGGAGGCGGGCATCAAGCAACGCCCGCCGACGATGCGGGCCGCGCAGCGGGCCGCTGAGGAGGCGGGCATCAAGCAACGCCCGCCGACGATGCGGGCCGCGCAGCGGGCCGCTGAGGAGGCGGGCATCAAGCAA,G->GGCCCGCCGACGATGCGGGCCGCGCAGCGGGGCCGCTGAGGAGGCGGGCATCAAGCAACGCCCGCCGACGATGCGGGCCGCGCAGCGGG

16922 1894296 0.7 G,P|P,R 0.9,0.09|0.22,0.77Rv1668c Probable first part of macrolide-transport ATP-binding protein ABC transporter350 Rv1668c, (MTV047.04c), len: 372 aa. Probable first part of macrolide-transport ATP-binding protein ABC transporter (see citation below), similar to many ATP-binding proteins ABC transporter e.g. X80735|SEABCT_1|Q54072 Saccharopolyspora erythraea ertX gene (481 aa), FASTA scores: opt: 938, E(): 0, (45.6% identity in 353 aa overlap); etc. Similarity to other NBD components of ABC transporters suggests that Rv1667c and Rv1668c should be contiguous. However, sequence has been checked and no error found, also same sequence in Mycobacterium tuberculosis CSU93 and Mycobacterium bovis. Contains PS00211 ABC transporters family signature and two times PS00017 ATP/GTP-binding site motif A. Belongs to the ATP-binding transport protein family (ABC transporters).Not found

25778 2990584 0.7 Q,-|- 0.96,0.03|1.0Rv2673 aftC 432 Possible arabinofuranosyltransferase AftCC->CACCGCCATCGGGACTA,C->CAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCAGTCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCG,C->CAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACT,C->CAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCG,C->CAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCG,C->CATCGGGACT,C->CATCGGGACTA,C->CATCGGGACTAG,Not found

16502 1843636 0.98 H,*|D,I 0.99,0.0|0.96,0.03Rv1637c hypothetical protein20 Rv1637c, (MTCY01B2.29c,MTCY06H11.01c), len: 264 aa. Conserved protein, some similarity to others e.g. P05446|GLO2_RHOBL probable hydroxyacylglutathione hydrolase (255 aa), FASTA scores: opt: 252, E(): 2e-09, (39.0% identity in 146 aa overlap). Also similar to Q9Z505|AL035591|SCC54.20 putative hydrolase from Streptomyces coelicolor (218 aa), FASTA scores: opt: 732,E(): 0, (52.3% identity in 220 aa overlap). Also similar to Mycobacterium tuberculosis hypothetical proteins and putative glyoxylases e.g. Rv0634c, Rv3677c, Rv2581c,Rv2260.Not found

16921 1894298 0.96 S,A|P 0.99,0.0|1.0Rv1668c Probable first part of macrolide-transport ATP-binding protein ABC transporter349 Rv1668c, (MTV047.04c), len: 372 aa. Probable first part of macrolide-transport ATP-binding protein ABC transporter (see citation below), similar to many ATP-binding proteins ABC transporter e.g. X80735|SEABCT_1|Q54072 Saccharopolyspora erythraea ertX gene (481 aa), FASTA scores: opt: 938, E(): 0, (45.6% identity in 353 aa overlap); etc. Similarity to other NBD components of ABC transporters suggests that Rv1667c and Rv1668c should be contiguous. However, sequence has been checked and no error found, also same sequence in Mycobacterium tuberculosis CSU93 and Mycobacterium bovis. Contains PS00211 ABC transporters family signature and two times PS00017 ATP/GTP-binding site motif A. Belongs to the ATP-binding transport protein family (ABC transporters).A->-,A->AAGGTCTTGC,A->AAGGTCTTGCC,A->ACAGTCTTGCC,A->ACGGTCTTGC,A->ACGGTCTTGCC,A->ACGGTCTTGCCGCGG,A->ACTGTCTTGCC,A->AGGGTCTTGCC,A->ATGGTCTTGC,A->ATGGTCTTGCC

22313 2534564 0.94 L,P|L,R 0.99,0.0|0.03,0.96Rv2262c hypothetical protein330 Rv2262c, (MTV022.12c), len: 360 aa. Conserved hypothetical protein, with function unknown but some similarity to N-terminal 70% of P23930|P77703|LNT_ECOLI|cute|B0657 apolipoprotein N-acyltransferase from Escherichia coli strain K12 (512 aa), FASTA scores: opt: 239, E(): 1.6e-07, (30.4% identity in 359 aa overlap). Note that neighboring ORF shows similarity to N -terminal part of PCC6803 apolipoprotein N-acyltransferase from Synechocystis sp., suggesting possibility of frameshift. Sequence of clones from two sources has been checked but no error found. Appear to be two extra bases at position 1876970 compared to CDC1551 strain.A->-,A->A,A->AACCCTTCG,A->AAGCAGAAG,A->ACG,A->AGCGGC,A->AGG,A->AGTGCAGCGG,A->C,A->CACATATTCGCCAAACGGAACCAACCGGGTCTTCCGGTAGCTGCCCACAGCTTCGTGCGCGCCGACAAGCACCGCCGACTTGTAGATTCCCCCGTCCGGTGCC,A->CACATATTCGCCAAACGGAACCAACCGGGTCTTCCGGTAGCTGCCCACAGCTTCGTGCGCGCCGACAAGCACCGCCGACTTGTAGATTCCCCCGTCCGGTGCCGGGGCGTCGACGTTGACCAACAAATCCGCGCCCACCCGCTGTGACT,A->G,A->T

25778 2990584 0.93 Q,-|- 0.99,0.0|1.0Rv2673 aftC 432 Possible arabinofuranosyltransferase AftCC->CACCGCCATCGGGACTA,C->CAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCAGTCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCG,C->CAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACT,C->CAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCG,C->CAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCGGTGATCGCAAGCGCGGCGAGCCGGGCGCAGCGGGTCACCGCCATCGGGACTAGCG,C->CATCGGGACT,C->CATCGGGACTA,C->CATCGGGACTAG,Not found

16922 1894296 0.91 G,P|P,R 0.97,0.02|0.06,0.93Rv1668c Probable first part of macrolide-transport ATP-binding protein ABC transporter350 Rv1668c, (MTV047.04c), len: 372 aa. Probable first part of macrolide-transport ATP-binding protein ABC transporter (see citation below), similar to many ATP-binding proteins ABC transporter e.g. X80735|SEABCT_1|Q54072 Saccharopolyspora erythraea ertX gene (481 aa), FASTA scores: opt: 938, E(): 0, (45.6% identity in 353 aa overlap); etc. Similarity to other NBD components of ABC transporters suggests that Rv1667c and Rv1668c should be contiguous. However, sequence has been checked and no error found, also same sequence in Mycobacterium tuberculosis CSU93 and Mycobacterium bovis. Contains PS00211 ABC transporters family signature and two times PS00017 ATP/GTP-binding site motif A. Belongs to the ATP-binding transport protein family (ABC transporters).Not found

38071 4383142 0.86 C,G,P|G 0.97,0.01,0.0|1.0Rv3897c hypothetical protein167 Rv3897c, (MTCY15F10.15), len: 210 aa. Conserved hypothetical protein, highly similar in part to Q10691|YK83_MYCTU|Rv2083|MT2145|MTCY49.22 hypothetical 30.8 KDA protein from Mycobacterium tuberculosis (314 aa) FASTA scores: opt: 815, E(): 4.7e-26, (73.05% identity in 167 aa overlap). Similarity to MTCY49.22 suggests that this is a continuation of MTCY15F10.14. There is a frameshift mutation near 3'-end with respect to this sequence as well,similarity to MTCY49.22 continues in an overlapping ORF. Sequence appears to be correct.A->-,A->AAACGG,A->AACCAGG,A->AACCGG,A->ACACGG,A->ACCCGG,A->ACCCGGG,A->ACCGG,A->AGACGGG,A->AGCAGGGC,A->AGCCCG,A->AGCCCGGCCCG,A->AGCCGAGCC,A->AGCCGCGCC,A->AGCCGG,A->AGCCGGG,A->AGCCGGGCC,A->AGCCGGGGCC,A->AGCGGG,A->AGCGGGGC,A->AGGCGG,A->AGGCGGG,A->AGTCGGG,A->ATCCGG

6241 636921 0.99 S,P|A,P 0.99,0.0|0.99,0.0Rv0545c pitA 182 Probable low-affinity inorganic phosphate transporter integral membrane protein PitANot found

35941 4139180 0.99 G|H,Y 1.0|0.0,0.99Rv3696c glpK 193 Probable glycerol kinase GlpK (ATP:glycerol 3-phosphotransferase) (glycerokinase) (GK)Not found

38035 4380295 0.99 N,T|S,T 0.99,0.0|0.0,0.99Rv3894c eccC2 53 ESX conserved component EccC2 ESX-2 type VII secretion system protein Possible membrane proteinG->C,G->G,G->GAA,G->GCCAGACTCTC,G->GCCAGACTCTCT

16921 1894298 0.98 S,A,G|P 0.99,0.0,0.0|1.0Rv1668c Probable first part of macrolide-transport ATP-binding protein ABC transporter349 Rv1668c, (MTV047.04c), len: 372 aa. Probable first part of macrolide-transport ATP-binding protein ABC transporter (see citation below), similar to many ATP-binding proteins ABC transporter e.g. X80735|SEABCT_1|Q54072 Saccharopolyspora erythraea ertX gene (481 aa), FASTA scores: opt: 938, E(): 0, (45.6% identity in 353 aa overlap); etc. Similarity to other NBD components of ABC transporters suggests that Rv1667c and Rv1668c should be contiguous. However, sequence has been checked and no error found, also same sequence in Mycobacterium tuberculosis CSU93 and Mycobacterium bovis. Contains PS00211 ABC transporters family signature and two times PS00017 ATP/GTP-binding site motif A. Belongs to the ATP-binding transport protein family (ABC transporters).A->-,A->AAGGTCTTGC,A->AAGGTCTTGCC,A->ACAGTCTTGCC,A->ACGGTCTTGC,A->ACGGTCTTGCC,A->ACGGTCTTGCCGCGG,A->ACTGTCTTGCC,A->AGGGTCTTGCC,A->ATGGTCTTGC,A->ATGGTCTTGCC

25465 2950630 0.98 F|P,R 1.0|0.99,0.0Rv2624c Universal stress protein family protein227 Rv2624c, (MTCY01A10.08), len: 272 aa. Universal stress protein family protein, similar to several Streptomyces proteins e.g. Q9RIY5|SCJ1.29c hypothetical 30.1 KDA protein from Streptomyces coelicolor (283 aa),FASTA scores: opt: 260, E(): 5e-09, (32.05% identity in 290 aa overlap). Also similar to Mycobacterium tuberculosis proteins O53474|Rv2028c|MTV018.15c (279 aa), FASTA scores: opt: 563, E(): 7e-28, (36.85% identity in 266 aa overlap); P95192|Rv3134c|MTCY03A2.240 (268 aa), FASTA scores: opt: 458, E(): 2.3e-21, (36.55% identity in 271 aa overlap); Q10851|YK05_MYCTU|Rv2005c|MT2061|MTCY39.12 (295 aa), FASTA scores: opt: 199, E(): 3.2e-05, (29.35% identity in 286 aa overlap); etc.Not found

37727 4359126 0.98 I,P|I,P 0.99,0.0|0.0,0.99Rv3879c espK 220 ESX-1 secretion-associated protein EspK Alanine and proline rich proteinNot found,T->C,T->GTGTGATTGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->GTGTGATTGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGGNNNNNNNNNN,T->T,T->TGCGATTGGGGTTCCCTGGGTGATCGGGGTTCCCGGC,T->TGGTGTTGGGCGTCGCGGGGTGATCGGGGTTCCCGGC,T->TGTGAGTGGGGTTCCCGGGGTGATCGGGGTTCCCGGC,T->TGTGAGTGGTGTTCTCGGTGTGATCGGGGTTCCCGGC,T->TGTGATCGGGGTTCCCGGGGTGATCGGGGTTCCCGGC,T->TGTGGTTGGGGTTCCCTGGGTGATCGGGGTTCCCGGC,T->TTCCCGGC,T->TTCCCGGCGT

9889 1075947 0.97 A,*,T|L,R,T0.99,0.0,0.0|0.0,0.98,0.0Rv0963c hypothetical protein51 Rv0963c, (MTCCY10D7.11), len: 266 aa. Conserved hypothetical protein, similar in part to other conserved hypothetical proteins from Mycobacterium tuberculosis e.g. Rv2797c|MTCY16B7.46 (562 aa), FASTA scores: E(): 1.2e-23,(39.0% identity in 254 aa overlap); Rv2542 (403 aa); Rv2079 (656 aa). Also similar in part to AL133423|SC4A7_3 hypothetical secreted protein from Streptomyces coelicolor (406 aa), FASTA scores: opt: 231, E(): 6.8e-07, (31.4% identity in 204 aa overlap); and SCH10.21c|T36533 hypothetical protein from Streptomyces coelicolor (329 aa).C->-,C->CAGG,C->CAGGT,C->CCGGGGCGGTTCA,C->CCGGGGCGGTTCAG,C->CCGGGGCGGTTCAGGT,C->CCGGTTCAGGT,C->CGGGGCGGTTCA,C->CGGGGCGGTTCAGGT,C->CGGTTCA,C->CGGTTCAGGT,C->CGGTTGAACCGCCCCGGT,C->CTCA,C->CTCAGGT,C->GCGGTTCCGGT

26732 3131470 0.97 H,R,T|T 0.99,0.0,0.0|1.0Rv2823c hypothetical protein102 Rv2823c, (MTCY16B7.19), len: 809 aa. Conserved protein, similar in part to others e.g. Q9X2D1|TM1811Thermotoga maritima (717 aa), FASTA scores: opt: 401, E(): 3.6e-18, (27.15% identity in 773 aa overlap); O27154|MTH1082 conserved hypothetical protein from Methanothermobacter thermautotrophicus (822 aa), FASTA scores: opt: 306, E(): 6e-12, (25.55% identity in 872 aa overlap); Q59066|MJ1672 hypothetical protein from Methanococcus jannaschii (800 aa), FASTA scores: opt: 302,E(): 1.1e-11, (24.9% identity in 812 aa overlap); etc. This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).T->-,T->TGACGGCGACG,T->TGGCGATG,T->TGGCGGCGACG,T->TGGCGGCGAGG,T->TGTCCGCGAGGT,T->TGTCGACGTTGT,T->TGTCGGAGAGGT,T->TGTCGGCCAA,T->TGTCGGCGAA,T->TGTCGGCGAAGT,T->TGTCGGCGACGT,T->TGTCGGCGAG,T->TGTCGGCGAGGT,T->TGTCGGCGATGGT,T->TGTCGGCGATGT,T->TGTCGGCGGCGT,T->TGTCGGCGGGGT,T->TGTCGGCGTTGT,T->TGTCGGGGAGGT,T->TGTCGGGGTGGT,T->TGTCGGGGTTGT,T->TGTCGTCGACGT,T->TGTGGGCGACGT,T->TTTCGGCGTT

22756 2604165 0.92 L,*,I|*,C 0.99,0.0,0.0|0.01,0.98Rv2330c lppP 20 Probable lipoprotein LppPA->-,A->AAAGTGCCAA,A->AAAT,A->AAATCA,A->ACAATCA,A->ACAGTGACAACAGTG,A->ACAGTGCAAACAGTGC,A->ACAGTGCCAACAGTGCCA,A->ACAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCA,A->ACAGTGCCACCAGTGCCA,A->ACAGTGCCAG,A->ACAGTTCCAACAGT,A->ACTGTGCCAAC,A->ATCA

16028 1779280 0.93 S,T,V|P,T,V0.98,0.0,0.0|0.02,0.02,0.94Rv1572c hypothetical protein7 Rv1572c, (MTCY336.31B), len: 34 aa. Partial ORF,part of REP13E12 repeat element; 3' end of Rv1587c (MTCY336.17) after phage-like element (see citation below). Similar to C-terminal ends of other REP13E12 repeat elements e.g. Rv1148, Rv1945, Rv3467, etc. Length extended since first submission (+7 aa). This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).C->-,C->C,C->CG,C->CGAGG,C->CGAGGCGGGG,C->CGAGGT,C->CGAGGTG,C->CGAGGTGG,C->CGAGGTGGGA,C->CGAGGTGGGG,C->CGAGGTGGGGT,C->CGAGGTGGGGTGG,C->CGAGGTGGGGTGGT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTGTTGTGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGTCGCAGGCCAGGGTGAGG,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTTTTGCGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTTTTGCGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGTCGCAGGCCAGGGTGAGG,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTTTTGCGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGTCGCAGGCCAGGGTGAGGTCGGTGATGTCGGTGCGTCCGGTGCTGGTCCAGGCGGTGACGTGGTGGGCTTGGCTGTGGTAGGCCGGTGCGTCACAGCCGGGTTTGGTGCAGCCGCGGTCGTTGGCGAACAGCATGATCCGCTGGGCCGGGGAGGCTAGGCGTTTGGTGTGATACAGCGCCAGGGGTGTGCCGTGGTCGAAGATCGCCTGGGGGTACCTCCCGCTTGCGGGGGAGTAGTGGTGGGCGTGGCTGGTCATGCGGATCACATCGGCCATGGGTAGCAGGGTGCCGCCGCCGGTGAAGCCCTTGCCGGCGCCGGTTTGCAGGTCGGTCAGGGTGGTGGTGACCACGATCGAGACGGGAAGACCGTTGTGTTGGCCCAGTT

18922 2133465 0.85 C|C,G,V 1.0|0.02,0.94,0.02Rv1883c hypothetical protein77 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).Not found

16028 1779280 0.88 V,P,T|V,S 0.94,0.0,0.04|0.04,0.95Rv1572c hypothetical protein7 Rv1572c, (MTCY336.31B), len: 34 aa. Partial ORF,part of REP13E12 repeat element; 3' end of Rv1587c (MTCY336.17) after phage-like element (see citation below). Similar to C-terminal ends of other REP13E12 repeat elements e.g. Rv1148, Rv1945, Rv3467, etc. Length extended since first submission (+7 aa). This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).C->-,C->C,C->CG,C->CGAGG,C->CGAGGCGGGG,C->CGAGGT,C->CGAGGTG,C->CGAGGTGG,C->CGAGGTGGGA,C->CGAGGTGGGG,C->CGAGGTGGGGT,C->CGAGGTGGGGTGG,C->CGAGGTGGGGTGGT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTGTTGTGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGTCGCAGGCCAGGGTGAGG,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTTTTGCGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTTTTGCGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGTCGCAGGCCAGGGTGAGG,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTTTTGCGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGTCGCAGGCCAGGGTGAGGTCGGTGATGTCGGTGCGTCCGGTGCTGGTCCAGGCGGTGACGTGGTGGGCTTGGCTGTGGTAGGCCGGTGCGTCACAGCCGGGTTTGGTGCAGCCGCGGTCGTTGGCGAACAGCATGATCCGCTGGGCCGGGGAGGCTAGGCGTTTGGTGTGATACAGCGCCAGGGGTGTGCCGTGGTCGAAGATCGCCTGGGGGTACCTCCCGCTTGCGGGGGAGTAGTGGTGGGCGTGGCTGGTCATGCGGATCACATCGGCCATGGGTAGCAGGGTGCCGCCGCCGGTGAAGCCCTTGCCGGCGCCGGTTTGCAGGTCGGTCAGGGTGGTGGTGACCACGATCGAGACGGGAAGACCGTTGTGTTGGCCCAGTT

18922 2133465 0.83 C|C,G,V 1.0|0.04,0.9,0.04Rv1883c hypothetical protein77 Rv1883c, (MTCY180.35), len: 153 aa. Conserved hypothetical protein, some similarity to hypothetical proteins e.g. Rv2778c|AL008967|MTV002.43 from Mycobacterium tuberculosis (156 aa), FASTA score: opt: 212, E(): 3.1e-08,(34.4% identity in 151 aa overlap). Also similar to U75434|SAU75434_3 Nsh-OrfB from Streptomyces actuosus (173 aa), FASTA score: opt: 207, E(): 1.8e-07, (40.2% identity in 102 aa overlap).Not found

5159 483287 0.92 E,P|P,R 0.97,0.02|0.25,0.75Rv0403c mmpS1 124 Probable conserved membrane protein MmpS1C->AGGAGCTTCCGACCGCTCCGACCGACGGTTGGATGCCTGCCTCGGCGAGCCGCTCGCTGAACCGGATCGATGTGTACTGAGATCCCCTATCCGTATGGTGGATAACGTCTTTCAGGTCGAGTACGCCTTCTTGTTGGCGGGTCCAGATGGCTTGCTCGATCGCGTCGAGGACCATGGAGGTGGCCATCGTGGAAGCGACCCGCCAGCCCAGGATCCTGCGAGCGTAGGCGTCGGTGACAAAGGCCACGTAGGCGAACCCTGCCCAGGTCGACACATAGGTGAGGTCTGCTACCCACAGCCGGTTAGGTGCTGGTGGTCCGAAGCGGCGCTGGACGAGATCGGCGGGACGGGCTGTGGCCGGATCAGCGATCGTGGTCCTGCGGGCTTTGCCGCGGGTGGTCCCGGACAGGCCGAGTTTGGTCATCAGCCGTTCGACGGTGCATCTGGCCACCTCGATGCCCTCACGGTTCAGGGTTAGCCACACTTTGCGGGCACCGTAAACACCGTAGTTGGCGGCGTGGACGCGGCTGATGTGCTCCTTGAGTTCGCCATCGCGCAGCTCGCGGCGGCTGGGCTCCCGGTTGATGTGGTCGTAGTAGGTCGATGGGGCGATCGGCACACCCAGCTCGGTCAGCTGTGTGCAGATCGACTCGACACCCCACCGCAAACCATCGGGGCCCTCGCGGTGGCCCTGATGATCGGCGATGAACCGGGTAATTAGCGTGCTGGCCGGTCGAGCTCGGCCGCGAAGAAAGCCGACGCGGTCTTTAAAATCGCGTTCGCCCTTCGCAATTCGGCGTTGTCCCGCCGCAAGCGCTTCAGCTCAGCGGATTCTTCGGTCGTGGTCCCGGGCCGTGCGCCGGCATCGACCTGCGCCTGGCGCACCCACTTACGCACCGTCTCCGCGCAGCCAACACCAAGTAGACGGGCGACCTCACTGATCGCTGCCCACTCCGAATCGTGCTGACCGCGGATCTCTGCGACCATCCGCACCGCCCGCTCACGCAGCTCCGGCGGGTAC

20686 2306510 0.81 G,D,T|D,R 0.88,0.05,0.05|0.12,0.87Rv2048c pks12 160 Polyketide synthase Pks12G->C,G->CGTCATTAC,G->GTC,G->GTCA

22435 2550013 0.78 T,S|K,N 0.93,0.06|0.25,0.75Rv2277c Possible glycerolphosphodiesterase6 Rv2277c, (MTCY339.33), len: 301 aa. Possible glycerolphosphodiesterase, similar to e.g. UGPQ_ECOLI P10908 glycerophosphoryldiester phosphodiesterase (cytosolic) (247 aa), FASTA scores, opt: 149, E(): 0.0061,(27.2% identity in 195 aa overlap). Start of protein uncertain, encoded by neighbouring IS6110 as given, is intact in Mycobacterium tuberculosis CDC1551G->-,G->C,G->G,G->GCAATTGGCT,G->GCACCCAACATAGCCGTC,G->GCAGCAATC,G->GCCA,G->GCGC,G->GCGCCCAACATAGCCGTC,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAAAGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCANNNNNNNNNN,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAAAGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGNNNNNNNNNNGCCACACT,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAAAGTGCGCAATGCGCGGCGCACAGTATCGANNNNNNNNNN,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGANNNNNNNNNN,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCAGCGCAGCGNNNNNNNNNNAACGTAAAGAATGATCACCATCACCTCGCT,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGA 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType

2510 257787 1.0 R|- 1.0|1.0 Rv0215c fadE3 357 Probable acyl-CoA dehydrogenase FadE3C->CAAGGGTGCGTCGCGGAAGT,C->CCAGGATCATCAAGGGTGCGTCGCGGAAGG,C->CGAGGATCACCAAGGGTGCTTCGCGGAAGT,C->CGAGGATCATCAAAGGTGCGTCGCGGAAGT,C->CGAGGATCATCAAGGGGGCGTCGCGGAAGT,C->CGAGGATCATCAAGGGGTCGTCGCGGAAGT,C->CGAGGATCATCAAGGGTGCGCCGCGGAAGT,C->CGAGGATCATCAAGGGTGCGTCGCGGAAGT,C->CTAGGATCATCAAGGGTGCGTCGCGGAAGT,C->CTAGGATCATCAAGGGTGCGTCGCGGACGT,Not found

7230 761109 1.0 D|Y 1.0|1.0 Rv0667 rpoB 435 DNA-directed RNA polymerase (beta chain) RpoB (transcriptase beta chain) (RNA polymerase beta subunit)G->-,G->C,G->G,G->T,G->TGG

12520 1341099 1.0 I|V 1.0|1.0 Rv1198 esxL 32 Putative ESAT-6 like protein EsxL (ESAT-6 like protein 4)A->G

12523 1341114 1.0 T|A 1.0|1.0 Rv1198 esxL 37 Putative ESAT-6 like protein EsxL (ESAT-6 like protein 4)A->A,A->G

12524 1341120 1.0 S|G 1.0|1.0 Rv1198 esxL 39 Putative ESAT-6 like protein EsxL (ESAT-6 like protein 4)A->G

12525 1341148 1.0 A|V 1.0|1.0 Rv1198 esxL 48 Putative ESAT-6 like protein EsxL (ESAT-6 like protein 4)C->T

22761 2604173 1.0 L|S 1.0|1.0 Rv2330c lppP 17 Probable lipoprotein LppPA->-,A->AACAGTGCCA,A->AACAGTGCCAACAGTGCCAACAGTGCCA,A->AACAGTGCCC,A->AACAGTGCCCACAGTGCC,A->AACAGTGCCG,A->AACAGTGCCT,A->AACAGTGGCG,A->AACAGTTCCC,A->ACCAGTGCCA

35393 4060588 1.0 T|A 1.0|1.0 Rv3620c esxW 2 Putative ESAT-6 like protein EsxW (ESAT-6 like protein 10)T->-,T->ATCGCGCCCGCGCAAAACGGCGCCTGGAAGGCGGCCGATAGGGCGTGCCCGACGACCGGGATGTAGGTCAGGTCCACAGCCACCGGGCGCACGAACTCGAGACCTTTCTTGGCGCCCTCCAGGATGTCGCGGGTCGTCTGGACCGCGTTGGCCTGGTCGTGGATCAGGCTGATGAGCTGACGATCGAGGTCTGCCAGTTCCTGGAAAAAATTCACGTGGTTGCGGTTTTTGCCGGCGTATTTGTCCGCGGCCGAACCTAACCAGCCATCACCCGGAAACGCTGCTGCCAGCTCCTCCAGGGCTTTTTCGAAGTACTCTAGTGAGGAGTAAAGGATACCCCCTTGGTTGGGTATTCCAATCCCCAGAAGGTCGTACAAGCCGTCAATGGCACTGATCGTTGGATCGATGATGAACGCTCTGCTCATGCCTGCCGCCTATCTCAACGGTCGTCGATTCCATGCATAGACTTGGTTCTGCATTGCACGCGTAGGGCCTACAGTCTGGCTGTCATGCTTGGCCGATGTCAACAGTTTTTTTCATGCTAAGCAGATCGTCAGTTTTGAGTTCGTGAAGACGGCATGTTCACTTGTTGTCGACTACATCGTCTGCGCACATTTGCCCTCCTGCAACTGCGCTGCGACAATGCGCCAACCGCCGTGTAGGCGGCGCGATCCCAAGGCAGTGTCTCCGACGTCGATGCCTGCGCTTCGCCTTCGATCGGTATGAGATCTGTTGCAGGAGAGTCTATATAGTGTGCTCATGGGGCTAGCCGGCGGCGGCCTCGTGGCGGGCACAATCACCTCGCCGGTGGCGCAATCAGGGCTGTGCTAACCCACCATCACTCACCCGATTCGGCGTCGAAGCGGGGCGCTCTCATGGTTGCGAG,T->C,T->CCGCTGGTCGCGCCGGTCAAGCCGGGGACGCCCGCAAAGAAGGACTCCAGGTTCGACCACCCTCGAGAGAACAGTCCGGTCACCCACCCCGTGAGCTTGTCCCAAAGCTCTTTCAGGCCGT

36776 4247431 1.0 M|I 1.0|1.0 Rv3795 embB 306 Integral membrane indolylacetylinositol arabinosyltransferase EmbB (arabinosylindolylacetylinositol synthase)G->A,G->C,G->T

545 48957 0.94 P,H|H 0.94,0.05|1.0Rv0044c Possible oxidoreductase24 Rv0044c, (MTCY21D4.07c), len: 264 aa. Possible oxidoreductase, highly similar to AAD32732.1|MmcI|AF127374| F420-dependent H4MPT reductase from Streptomyces lavendulae (264 aa). Also similar to Mycobacterium tuberculosis proteins e.g. Rv1855c, Rv0953c, Rv0791c, Rv0132c, etc.T->G,T->T,T->TG,T->TGGGGG,T->TT

7402 781822 0.94 K,R|R 0.94,0.05|1.0Rv0682 rpsL 88 30S ribosomal protein S12 RpsLA->C,A->G,A->T

10783 1169447 0.94 A,T|T 0.94,0.05|1.0Rv1047 Probable transposase9 Rv1047, (MTCY10G2.02c), len: 415 aa. IS1081 transposase, most similar to TRA1_MYCBO|P35882 transposase for insertion sequence element (415 aa), FASTA scores: opt: 2675, E(): 0, (99.8% identity in 415 aa overlap). Contains PS01007 Transposases, Mutator family, signature. This region is a possible MT-complex-specific genomic island (See Becq et al., 2007).C->ACGCCGAGCAGCTTCTGGCTGACCAACTCGCACAGGCGAGCCCGGATCTGCTGCGCGGGCTGCTCTCGACGTTCATCGCCGCCTTGATGGGGGCTGAAGCCGACGCCCTGTGCGGGGCGGGCTACCGCGAACGCAGCGATGAGCGGTCCAATCAGCGCAACGGCTACCGCCACCGTGATTTCGACACCCGTGCCGCAACCATCGACGTCGCGATCCCCAAGCTGCGCCAGGGCAGCTATTTCCCGGACTGGCTGCTGCAGCGCCGCAAGCGAGCTGAACGCGCACTGACCAGCGTGGTGGCGACCTGCTACCTGCTGGGAGTATCCACTCGCCGGATGGAGCGCCTGGTCGAAACACTTGGTGTGACAAAGCTTTCCAAGTCGCAAGTGTCGATCATGGCCAAAGAGCTCGACGAAGCCGTAGAGGCGTTTCGGACCCGCCCGCTCGATGCCGGCCCGTATACCTTCCTCGCCGCCGACGCCCTGGTGCTCAAGGTGCGCGAGGCAGGCCGCGTCGTCGGA,G->A

16028 1779280 0.94 V,P|P 0.94,0.05|1.0Rv1572c hypothetical protein7 Rv1572c, (MTCY336.31B), len: 34 aa. Partial ORF,part of REP13E12 repeat element; 3' end of Rv1587c (MTCY336.17) after phage-like element (see citation below). Similar to C-terminal ends of other REP13E12 repeat elements e.g. Rv1148, Rv1945, Rv3467, etc. Length extended since first submission (+7 aa). This region is a possible MT-complex-specific genomic island (See Becq et al.,2007).C->-,C->C,C->CG,C->CGAGG,C->CGAGGCGGGG,C->CGAGGT,C->CGAGGTG,C->CGAGGTGG,C->CGAGGTGGGA,C->CGAGGTGGGG,C->CGAGGTGGGGT,C->CGAGGTGGGGTGG,C->CGAGGTGGGGTGGT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTGTTGTGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGTCGCAGGCCAGGGTGAGG,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTTTTGCGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGT,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTTTTGCGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGTCGCAGGCCAGGGTGAGG,C->CGAGGTGGGGTGGTGGTAGCCATTCGGTGTGGCCGTGGGTGTTTTTGCGGGTGGTCCAGCCTTTTTCGGCGAGTCGGTTGTCGGGGTCGCAGGCCAGGGTGAGGTCGGTGATGTCGGTGCGTCCGGTGCTGGTCCAGGCGGTGACGTGGTGGGCTTGGCTGTGGTAGGCCGGTGCGTCACAGCCGGGTTTGGTGCAGCCGCGGTCGTTGGCGAACAGCATGATCCGCTGGGCCGGGGAGGCTAGGCGTTTGGTGTGATACAGCGCCAGGGGTGTGCCGTGGTCGAAGATCGCCTGGGGGTACCTCCCGCTTGCGGGGGAGTAGTGGTGGGCGTGGCTGGTCATGCGGATCACATCGGCCATGGGTAGCAGGGTGCCGCCGCCGGTGAAGCCCTTGCCGGCGCCGGTTTGCAGGTCGGTCAGGGTGGTGGTGACCACGATCGAGACGGGAAGACCGTTGTGTTGGCCCAGTT

20889 2329747 0.94 G,R|R 0.94,0.05|1.0Rv2072c cobL 134 Precorrin-6Y C(5,15)-methyltransferase (decarboxylating) CobLC->-,C->G

21125 2347464 0.94 L,P|P 0.94,0.05|1.0Rv2090 Probable 5'-3' exonuclease31 Rv2090, (MTCY49.30), len: 393 aa. Probable 5'-3' exonuclease, similar to exonuclease part of DNA polymerase. Belongs to family a of DNA polymerases.T->-,T->C

27908 3296369 0.94 R,P|P 0.94,0.05|1.0Rv2947c pks15 491 Probable polyketide synthase Pks15C->CAGCCGC,C->CAGCCGCG,C->CAGCCGCGGG,C->CCGCCGCG,C->CCGCG,C->CCGCGGG,C->CGACCGCG,C->CGACCGCGG,C->CGCCCGCG,C->CGCCCGCGG,C->CGGACGCG,C->CGGACGCGGG,C->CGGCAGCG,C->CGGCCCCG,C->CGGCCCCGGGCC,C->CGGCCGAG,C->CGGCCGCA,C->CGGCCGCG,C->CGGCCGCGGCCGCGGCC,C->CGGCCGCGGGCCGCGG,C->CGGCCGGGGGCCG,C->CGGCGGCG,C->CGGCGGCGGGC,C->CGGGCGCG,C->CGGGCGCGGG,C->CGTCCGCG,C->CGTCCGCGG,C->CTGCCGCG,C->TGGCCGCG

16922 1894293 0.89 W,K|N 0.89,0.1|1.0Rv1668c Probable first part of macrolide-transport ATP-binding protein ABC transporter351 Rv1668c, (MTV047.04c), len: 372 aa. Probable first part of macrolide-transport ATP-binding protein ABC transporter (see citation below), similar to many ATP-binding proteins ABC transporter e.g. X80735|SEABCT_1|Q54072 Saccharopolyspora erythraea ertX gene (481 aa), FASTA scores: opt: 938, E(): 0, (45.6% identity in 353 aa overlap); etc. Similarity to other NBD components of ABC transporters suggests that Rv1667c and Rv1668c should be contiguous. However, sequence has been checked and no error found, also same sequence in Mycobacterium tuberculosis CSU93 and Mycobacterium bovis. Contains PS00211 ABC transporters family signature and two times PS00017 ATP/GTP-binding site motif A. Belongs to the ATP-binding transport protein family (ABC transporters).Not found

36841 4253290 0.89 P,A|A 0.89,0.1|1.0Rv3798 Probable transposase100 Rv3798, (MTV026.03), len: 444 aa. Probable transposase for insertion sequence element IS1557, highly similar to Q60255 similar to transposase of ISAE1 from alcaligenes eutrophus H1-4 (fragment) from dibenzofuran-degrading bacterium DPO360 (163 aa) FASTA scores: opt: 767, E(): 3.2e-42, (67.25% identity in 168 aa overlap); and similar to P74920 transposase from Thiobacillus ferrooxidans (404 aa), FASTA scores: opt: 375,E(): 1.1e-16, (27.55% identity in 439 aa overlap); Q48349 transposase from Alcaligenes eutrophus (Ralstonia eutropha) (408 aa), FASTA scores: opt: 324, E(): 2e-13, (3.9% identity in 369 aa overlap); Q9FDC1|TNP transposase from Burkholderia mallei (Pseudomonas mallei) (386 aa) FASTA scores: opt: 282, E(): 9.8e-11, (25.85% identity in 391 aa overlap); etc. C-terminal end identical to O53804|Rv0741|MTV041.15 transposase from Mycobacterium tuberculosis (104 aa), FASTA scores: opt: 582, E(): 1.8e-30, (85.6% identity in 104 aa overlap). Belongs to the transposase family 12.C->G

17822 1992320 0.84 Y,H|H 0.88,0.11|1.0Rv1759c wag22 87 PE-PGRS family protein Wag22Not found

22338 2536688 0.84 S,Q|Q 0.88,0.11|1.0Rv2264c Conserved hypothetical proline rich protein555 Rv2264c, (MTV022.14c), len: 592 aa. Conserved hypothetical Pro-rich protein, similar to hypothetical proteins Rv0312 (MTCY63.17, 620 aa and Rv0350) that has highly Pro-, Thr-rich C-terminus. Contains PS00343 Gram-positive cocci surface proteins 'anchoring' hexapeptide. FASTA scores: Z96800|MTCY63_17 Mycobacterium tuberculosis cosmid (620 aa) opt: 1075, E(): 8.8e-24; (38.9% identity in 627 aa overlap). Predicted to be an outer membrane protein (See Song et al., 2008).A->A,A->ACGTGGTCGCCGGCGGCTG,A->G

1180 104824 0.78 S,I|I 0.88,0.11|1.0Rv0095c hypothetical protein131 Rv0095c, (MTCY251.14c), len: 136 aa. Member of 13E12 repeat, also partially similar to AF0418|AF041819_8 from Mycobacterium bovis BCG (222 aa), FASTA score: (89.6% identity in 96 aa overlap).C->-,C->A,C->ACCC,C->CAGCGTGCCGCCCAGTTCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCC,C->CAGTTCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->CCCAGTTCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->CCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCA,C->CTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCA,C->GATGCGCCGGGCGGCG,C->GATGCGTA,C->GATGCGTAGGGCGGCG,C->GATGCGTAGGGCGGCGTCGGGCTTGGTGATGCGTAACCGGTTGGCCAGCGCGCAGCACAGCGTGCCGCCCAGTTCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->GGCGATGCGTAGGGCGGCGTCGGGCTTGGTGATGCGTAA,C->GGGCGGCG,C->GGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->GTGACCC,C->TCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->TTCCAGAGACCGCAGCCGTTCCGGGGTGGTCAACACCTCAAAA,G->-,G->CGAGTTGGTTGATCAACGTGTGCTGGGCCGCCGGTAGCCGGCGCGCCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGCTCAGCACCTCAAAGG,G->CGCCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGCTCAGCACCTCAAAGG,G->CTGCGTCGGCCGGCTTCGGGCTTGGTGATGCGCAGCCGGTTGGCCAGCGCGCAGCACAGCGTGCCGCCCAGTTCTTCCT

23644 2724179 0.78 I,T|T 0.88,0.11|1.0Rv2426c hypothetical protein2 Rv2426c, (MTCY428.21), len: 291 aa. Conserved hypothetical protein, highly similar to others e.g. Q51326|ORF4 from Pseudomonas carboxydovorans (295 aa),FASTA scores: opt: 853, E(): 3.7e-43, (48.75% identity in 277 aa overlap); BAB47746|MLR0088 from Rhizobium loti (309 aa), FASTA scores: opt :809, E(): 1.5e-40, (46.5% identity in 291 aa overlap); Q9Y9R8|APE2220 from Aeropyrum pernix (297 aa), FASTA scores: opt: 763, E(): 7.4e-38, (47.1% identity in 261 aa overlap); etc. Contains PS00017 ATP/GTP-binding site motif A (P-loop).G->-,G->CACGATCGGGTCTCCTCGAG,G->CACGATCGGGTCTCCTCTAG,G->CACGATCGGGTCTCCTCTAGCNNNNNNNNNN,G->G,Not found

37728 4359135 0.73 I,M|M 0.87,0.12|1.0Rv3879c espK 217 ESX-1 secretion-associated protein EspK Alanine and proline rich proteinNot found,T->-,T->C,T->T,T->TCGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGCTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGTTACCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGTTCCCGGCGTGATC,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGG,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCCTGATC,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGAGTCGGGGTTCCCGGGGTGATCGGGGTTCCCGG,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGGGGTGATCGGGGTTCCCGGGGTGATCGGGGTTCCCGG,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGTGGGGTTCCCGGGGTGATCGGGGTTCCCGG,T->TGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGCTC,T->TGGGGTTCCCGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGGG,T->TGGGGTTCCCTGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGGTTCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGG,T->TTGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATC,T->TTGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGGNNNNNNNNNN

22754 2604156 0.63 I,L|L 0.85,0.14|1.0Rv2330c lppP 23 Probable lipoprotein LppPT->-,T->T,T->TCAGTGCCAA,T->TCAGTGCCAACAGTGCCAA,T->TCAGTGCCAACAGTGCCAACAGTGCCA,T->TCAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCAACAGTGCCA

37534 4340994 0.63 F,C|C 0.85,0.14|1.0Rv3864 espE 242 ESX-1 secretion-associated protein EspET->-,T->G,T->TCCCCTCCCTA,T->TGCCCGGGTTGCCCAGCATTCCCAACTTGTTCCCCGGCTTGCCGGGTCTGGGCGACCTGCTGCCCGGCGTAGGCGATTTGGGCAAGTTACCCACCTGGACTGAGCTGGCCGCTTTGCCTGACTTCTTGGGCGGCTTCGCCGGCCTGCCCAGCTTGGGTTTTGGCAATCTGCTCAGCTTTGCCAGTTTGCCCACCGTGGGTCAGGTGACCGCCACCATGGGTCAGCTGCAACAGCTCGTGGCGGCCGGCGGTGGCCCCAGCCAACTGGCCAGCATGGGCAGCCAACAAGCGCAACTGATCTCGTCGCAGGCCCAGCAAGGAGGCCAGCAGCACGCCACCCTCGTGAGCGACAAGAAGGAAGACGAGGAAGGCGCGGCCGC

21125 2347464 0.66 L|L,P 1.0|0.33,0.66Rv2090 Probable 5'-3' exonuclease31 Rv2090, (MTCY49.30), len: 393 aa. Probable 5'-3' exonuclease, similar to exonuclease part of DNA polymerase. Belongs to family a of DNA polymerases.T->-,T->C

15577 1716472 0.72 S,P|P 0.86,0.13|1.0Rv1522c mmpL12 381 Probable conserved transmembrane transport protein MmpL12A->G,G->-

24502 2829779 0.61 T,A|A 0.84,0.15|1.0Rv2512c Transposase for insertion sequence element IS10819 Rv2512c, (MTCY07A7.18c), len: 415 aa. Transposase for IS1081, identical to P35882|TRA1_MYCBO transposase for insertion sequence element IS1081 from Mycobacterium bovis (415 aa), FASTA scores: opt: 2680, E(): 1.9e-162, (100.0% identity in 415 aa overlap). Also highly similar to others from Mycobacterium tuberculosis e.g. P96354|Rv1047|MTCY10G2.02c|Rv3115|MTCY164.25|Rv3023c|MTV01 2.38c (415 aa), FASTA scores: opt: 2675, E(): 3.9e-162, (99.75% identity in 415 aa overlap). Contains PS00435 Peroxidases proximal heme-ligand signature, PS01007 Transposases,Mutator family, signature. Belongs to the mutator family of transposase.T->C

7402 781822 1.0 K|R 1.0|1.0 Rv0682 rpsL 88 30S ribosomal protein S12 RpsLA->C,A->G,A->T

20962 2338191 0.83 C,G|G 0.83,0.16|1.0Rv2081c Conserved transmembrane protein106 Rv2081c, (MTCY49.20c), len: 146 aa. Conserved transmembrane protein, similar to many. Hydrophobic stretch from aa 32-54.Not found

22436 2550014 0.83 T,A|A 0.83,0.16|1.0Rv2277c Possible glycerolphosphodiesterase6 Rv2277c, (MTCY339.33), len: 301 aa. Possible glycerolphosphodiesterase, similar to e.g. UGPQ_ECOLI P10908 glycerophosphoryldiester phosphodiesterase (cytosolic) (247 aa), FASTA scores, opt: 149, E(): 0.0061,(27.2% identity in 195 aa overlap). Start of protein uncertain, encoded by neighbouring IS6110 as given, is intact in Mycobacterium tuberculosis CDC1551C->-,T->-,T->C,T->CAATTGGCT,T->CGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCAGCGCAGCGTTGGAAAGNNNNNNNNNN,T->CGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCAGCGCAGCGTTGGAAAGTGAGGCCTCCGANNNNNNNNNN,T->CGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCAGCGCAGCGTTGGAAAGTGAGGCCTCCGATGAGTGAAATGACAGCTCGGTTTNNNNNNNNNN,T->CGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCAGCGCAGCGTTGGAAAGTGAGGCCTCCGATGAGTGAAATGACAGCTCGGTTTTCCGAAANNNNNNNNNN,T->CGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAG

23535 2704887 0.83 G,S|S 0.83,0.16|1.0Rv2407 hypothetical protein64 Rv2407, (MTCY253.13c), len: 273 aa. Conserved hypothetical protein, highly similar (but longer at N-terminus) to AAK46775|MT2479 putative arylsulfatase from Mycobacterium tuberculosis strain CDC1551 (224 aa) FASTA scores: opt: 1433, E(): 2.5e-81, (96.43% identity in 224 aa overlap); O33130|MLCL536.01 hypothetical protein from Mycobacterium leprae (220 aa), FASTA scores: opt: 658, E(): 1.5e-33, (56.75% identity in 215 aa overlap). Also similar to AAK23160|CC1176 Metallo-beta-lactamase family protein from Caulobacter crescentus (317 aa), FASTA scores: opt: 286, E(): 1.8e-10, (33% identity in 291 aa overlap). And similar to other hypothetical proteins eg Q49744|B1937_C1_163 hypothetical 22.6 KDA protein (precursor) from Mycobacterium leprae (211 aa), FASTA scores: opt: 623, E(): 2.1e-31, (56.3% identity in 206 aa overlap); O27859|MTH1831 conserved protein from Methanothermobacter thermautotrophicus (307 aa), FASTA scores: opt: 268, E(): 2.3e-09, (28.35% identity in 307 aa overlap); etc.A->-,A->AAGCT,A->AAGCTC,A->AAGCTCG,A->AAGCTCGGCG,A->AATATCGCCGAGCT,A->ACAGCGACCACATCGCCGAGCT,A->ACAGCGACCATATCGCCGAGCT,A->ACAGCGACCATATCGCCGAGCTC,A->ACAGCGACCATATCGCCGAGCTCG,A->ACAGCGACCATATCTCCGAGCT,A->ACCGAGCT,A->ACCGAGCTC,A->ACCGAGCTCG,A->ACGAGCTCG,A->ACGCTCG,A->ACGTCGCCGAGCTCG,A->AGAGCT,A->AGAGCTC,A->AGAGCTCG,A->AGAGCTCGGCG,A->AGCCGAGCT,A->AGCCGAGCTCG,A->AGCGACCATATCGCCGAGCT,A->AGCGCT,A->AGCT,A->AGCTC,A->AGCTCG,A->AGCTCGG,A->AT,A->ATCGCCGAGCT,A->CCGAACA,A->CCGAGCAC,A->CGAGCAC,A->G,A->GAACA,A->T

1180 104824 0.66 S,I|I 0.66,0.33|1.0Rv0095c hypothetical protein131 Rv0095c, (MTCY251.14c), len: 136 aa. Member of 13E12 repeat, also partially similar to AF0418|AF041819_8 from Mycobacterium bovis BCG (222 aa), FASTA score: (89.6% identity in 96 aa overlap).C->-,C->A,C->ACCC,C->CAGCGTGCCGCCCAGTTCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCC,C->CAGTTCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->CCCAGTTCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->CCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCA,C->CTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCA,C->GATGCGCCGGGCGGCG,C->GATGCGTA,C->GATGCGTAGGGCGGCG,C->GATGCGTAGGGCGGCGTCGGGCTTGGTGATGCGTAACCGGTTGGCCAGCGCGCAGCACAGCGTGCCGCCCAGTTCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->GGCGATGCGTAGGGCGGCGTCGGGCTTGGTGATGCGTAA,C->GGGCGGCG,C->GGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->GTGACCC,C->TCTTCCTCGCTGGCTTGGGTGTCGAGTTGGTTGATCAACGCGTGACCCACCGCCGGTAGCCGGCGCA,C->TTCCAGAGACCGCAGCCGTTCCGGGGTGGTCAACACCTCAAAA,G->-,G->CGAGTTGGTTGATCAACGTGTGCTGGGCCGCCGGTAGCCGGCGCGCCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGCTCAGCACCTCAAAGG,G->CGCCAAGCATTCCAGACGTTCCAGAGACCGCAGCCGTTCCGGGGTGCTCAGCACCTCAAAGG,G->CTGCGTCGGCCGGCTTCGGGCTTGGTGATGCGCAGCCGGTTGGCCAGCGCGCAGCACAGCGTGCCGCCCAGTTCTTCCT

37534 4340994 0.66 F,C|C 0.66,0.33|1.0Rv3864 espE 242 ESX-1 secretion-associated protein EspET->-,T->G,T->TCCCCTCCCTA,T->TGCCCGGGTTGCCCAGCATTCCCAACTTGTTCCCCGGCTTGCCGGGTCTGGGCGACCTGCTGCCCGGCGTAGGCGATTTGGGCAAGTTACCCACCTGGACTGAGCTGGCCGCTTTGCCTGACTTCTTGGGCGGCTTCGCCGGCCTGCCCAGCTTGGGTTTTGGCAATCTGCTCAGCTTTGCCAGTTTGCCCACCGTGGGTCAGGTGACCGCCACCATGGGTCAGCTGCAACAGCTCGTGGCGGCCGGCGGTGGCCCCAGCCAACTGGCCAGCATGGGCAGCCAACAAGCGCAACTGATCTCGTCGCAGGCCCAGCAAGGAGGCCAGCAGCACGCCACCCTCGTGAGCGACAAGAAGGAAGACGAGGAAGGCGCGGCCGC 

Appendix 21: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 5. 
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'id Position Power Alleles Allelic_frequenciesLocus Gene Codon AnnotationMolType

19116 2155168 0.88 S,I,T|T 0.93,0.04,0.02|1.0Rv1908c katG 315 Catalase-peroxidase-peroxynitritase T KatGC->A,C->G,C->T

2570 264754 0.68 H,R|-,R 0.94,0.05|0.5,0.5Rv0221 Possible triacylglycerol synthase (diacylglycerol acyltransferase)230 Rv0221, (MTCY08D5.16), len: 469 aa. Possible triacylglycerol synthase (See Daniel et al., 2004), similar to other proteins from Mycobacterium tuberculosis e.g. Q50680|Rv2285|MT2343|MTCY339.25c 47.7 kDa protein (445 aa),FASTA scores: opt: 455, E(): 8.1e-23, (26.7% identity in 461 aa overlap); Rv3740c, Rv3734c, etc.C->CGGAT,C->CGGATAAAGA,C->CGGATAAAGAA,C->CGGATAAAGAAGCCGTTGTCCAAGCCCTCGGGACGGCCGCCGCCGCACACCAACCGAGCGCCCTCCTCGATGCCCTTGGCGATGTAGCG

11885 1265912 0.6 S,P|P 0.93,0.06|1.0Rv1138c Possible oxidoreductase193 Rv1138c, (MTCI65.05c), len: 338 aa. Possible oxidoreductase, similar to Q9EWQ8 putative oxidoreductase from Streptomyces coelicolor (343 aa). Also similar to many Mycobacterium tuberculosis hypothetical proteins e.g. Rv1751|P72008|MTCY04C12.35 (412 aa), fasta scores: opt: 89,E(): 4.5e-09, (24.6% identity in 358 aa overlap).Not found

17758 1989911 0.6 G,K|K 0.93,0.06|1.0Rv1759c wag22 890 PE-PGRS family protein Wag22A->-,A->A,A->ATTGCCGCCGTTGCCG,A->TGTCACCGACGCCTACGCTCGCAGGATCCTGGGCTGGCGGGTCGCTTCCACGATGGCCACCTCCATGGTCCTCGACGCGATCGAGCAAGCCATCTGGACCCGCCAACAAGAAGGCGTACTCGACCTGAAAGACGTTATCCACCATACGGATAGGGGATCTCAGTACACATCGATCCGGTTCAGCGAGCGGCTCGCCGAGGCAGGCATCCAACCGTCGGTCGGAGCGGTCGGAAGCTCCTATGACAATGCACTAGCCGAGACGATCAACGGCCTATACAAGACCGAGCTGATCAAACCCGGCAAGCCCTGGCGGTCCATCGAGGATGTCGAGTTGGCCACCGCGCGCTGGGTCGACTGGTTCAACCATCGCCGCCTCTACCAGTACTGCGGCGACGTCCCGCCGGTCGAACTCGAGGCTGCCTACTACGCTCAACGCCAGAGACCAGCCGCCGGCTGAGGTCTCAGATCAGAGAGTCTCCGGACTCACCGGGGCGGTT,A->TGTCACCGACGCCTACGCTCGCAGGATCCTGGGCTGNNNNNNNNNN,T->-

22435 2550013 0.96 -,T|R,T 0.96,0.03|0.25,0.75Rv2277c Possible glycerolphosphodiesterase6 Rv2277c, (MTCY339.33), len: 301 aa. Possible glycerolphosphodiesterase, similar to e.g. UGPQ_ECOLI P10908 glycerophosphoryldiester phosphodiesterase (cytosolic) (247 aa), FASTA scores, opt: 149, E(): 0.0061,(27.2% identity in 195 aa overlap). Start of protein uncertain, encoded by neighbouring IS6110 as given, is intact in Mycobacterium tuberculosis CDC1551G->-,G->C,G->G,G->GCAATTGGCT,G->GCACCCAACATAGCCGTC,G->GCAGCAATC,G->GCCA,G->GCGC,G->GCGCCCAACATAGCCGTC,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAAAGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCANNNNNNNNNN,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAAAGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGNNNNNNNNNNGCCACACT,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAAAGTGCGCAATGCGCGGCGCACAGTATCGANNNNNNNNNN,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGANNNNNNNNNN,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGAGAGCCAACCACGATGATTTGCCCGCACCGGCAGCGATAAAGTAAGTCGCGGTCGGGCACGCAGCGCAGCGNNNNNNNNNNAACGTAAAGAATGATCACCATCACCTCGCT,G->GCGCCCAACATAGCCGTCTTCACCATCGGTCCCCTTCAGGCTTTCCCCACCGTAGAAACGTGCGCAATGCGCGGCGCACAGTATCGAACCGTACCGCTGA

37735 4359182 0.72 R,G|P 0.96,0.03|1.0Rv3879c espK 201 ESX-1 secretion-associated protein EspK Alanine and proline rich proteinG->-,G->GCGTGATCGGGGTTCCCGGTGTGCCCGG,G->GGGTGACTCGGGGTTCCCGGGGTGATCGGGGTTCCCGG,G->GGGTGATCGG,G->GGGTGATCGGGGTTCCCGG,G->GGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGG,G->GGGTGATCGGGGTTCCCGGCGTGATCGGGGTTTCCGG,G->GGGTGATCGGGGTTCCCGGGGTGATCGGGGTTCCCGG,G->GGGTGATCGGGGTTCCCGGTGTGCCCGGTGTGCCCGGTGTGCCCGGGAATGGCACGACCAGGGTAGGCACGTCTGGGGGTGGCGGCGACTTCTGCTGAAGCAAATCCTCGAGTGCGTTCTTCGGAGGTTTCCAATTCTTGGATTCCAGCACCCGCTCAGCGGTCTCGGCGACCAGACTGACATTGGCCCCATGCGTCGCC,G->GGTGATCGGGGTTCCCGGGGTGATCGGGGTTCCCGG,G->GNNNNNNNNNNCGTGATCGGGGTTCCCGGTGTGCCCGG,G->GNNNNNNNNNNGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGG,G->GNNNNNNNNNNGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGGTGTGCCCGG,G->GNNNNNNNNNNGGGGTTCCCGGGGTGATCGGGGTTCCCGGCGTGATCGGGGTTCCCGGTGTGCCCGGTGTGCCCGGTGTGCCCGGGAATGGCACGACCAGGGTAGGCACGTCTGGGGGTGGCGGCGACTTCTGCTGAAGCAAATCCTCGAGTGCGTTCTTCGGAGGTTTCCAATTCTTGGATTCCAGCACCCGCTCAGCGGTCTCGGCGACCAGACTGACATTGGCCCCATGCGTCGCC,G->GTGTGCCCGA,G->GTGTGCCCGT

2570 264754 0.61 H,R|-,R 0.9,0.09|0.75,0.25Rv0221 Possible triacylglycerol synthase (diacylglycerol acyltransferase)230 Rv0221, (MTCY08D5.16), len: 469 aa. Possible triacylglycerol synthase (See Daniel et al., 2004), similar to other proteins from Mycobacterium tuberculosis e.g. Q50680|Rv2285|MT2343|MTCY339.25c 47.7 kDa protein (445 aa),FASTA scores: opt: 455, E(): 8.1e-23, (26.7% identity in 461 aa overlap); Rv3740c, Rv3734c, etc.C->CGGAT,C->CGGATAAAGA,C->CGGATAAAGAA,C->CGGATAAAGAAGCCGTTGTCCAAGCCCTCGGGACGGCCGCCGCCGCACACCAACCGAGCGCCCTCCTCGATGCCCTTGGCGATGTAGCG

2570 264754 0.7 H,R|-,R 0.91,0.08|0.75,0.25Rv0221 Possible triacylglycerol synthase (diacylglycerol acyltransferase)230 Rv0221, (MTCY08D5.16), len: 469 aa. Possible triacylglycerol synthase (See Daniel et al., 2004), similar to other proteins from Mycobacterium tuberculosis e.g. Q50680|Rv2285|MT2343|MTCY339.25c 47.7 kDa protein (445 aa),FASTA scores: opt: 455, E(): 8.1e-23, (26.7% identity in 461 aa overlap); Rv3740c, Rv3734c, etc.C->CGGAT,C->CGGATAAAGA,C->CGGATAAAGAA,C->CGGATAAAGAAGCCGTTGTCCAAGCCCTCGGGACGGCCGCCGCCGCACACCAACCGAGCGCCCTCCTCGATGCCCTTGGCGATGTAGCG

 

Appendix 22: The most discriminative polymorphisms to distinguish between resistant and 

susceptible strains in lineage 6. 
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Query Sbjct [AB,aB,Ab,ab]LD Chi2 A->a|b Err1 B->b|a Err2

Rv1313c|198A(-1)Pks12|1630E(-1)[9206,85,28,72]0.71 3041.18 0.45 0.072 0.71 0.159

Rv1313c|198A(-1)Rv3716c|127A(-1)[8685,25,549,132]0.82 1401.14 0.82 0.182 0.18 0.017

Pks12|1630E(-1)Rv3716c|127A(-1)[8676,34,615,66]0.63 518.68 0.63 0.138 0.08 0.011

Rv3716c|127A(-1)Rv3900c|199A(-1)[8707,669,3,12]0.78 118.21 0.01 0.004 0.78 0.516

 

Appendix 23: Epistatic links between polymorphisms in lineage 1. 
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Query Sbjct [AB,aB,Ab,ab]LD Chi2 A->a|b Err1 B->b|a Err2

DnaA|1M(1)RecF|245I(1)[7433,1557,89,312]0.72 881.02 0.12 0.008 0.72 0.092

DnaA|1M(1)GyrA|20I(3)[7503,1588,19,281]0.92 1057.78 0.12 0.008 0.92 0.221

DnaA|1M(1)Rv0008c|145S(-1)[7495,1605,27,264]0.88 944.82 0.11 0.007 0.88 0.182

DnaA|1M(1)Rv0012|232Y(3)[7504,1331,18,538]0.95 2190.12 0.24 0.012 0.95 0.231

DnaA|1M(1)Rv0064|457G(1)[7392,1395,130,474]0.73 1389.34 0.2 0.011 0.73 0.076

DnaA|1M(1)Rv0064|732N(3)[7502,1621,20,248]0.9 913.03 0.1 0.007 0.9 0.214

DnaA|1M(1)Rv0068|213E(3)[7440,1577,82,292]0.72 826.88 0.12 0.008 0.72 0.096

DnaA|1M(1)Mak|17L(3)[7506,1637,16,232]0.91 866.67 0.1 0.007 0.91 0.241

DnaA|1M(1)Mce1F|370L(1)[7433,1627,89,242]0.66 609.36 0.09 0.007 0.66 0.089

DnaA|1M(1)Rv0193c|417K(-1)[7434,1576,88,293]0.71 809.38 0.12 0.008 0.71 0.092

DnaA|1M(1)Rv0194|74M(1)[7436,1555,86,314]0.73 899.93 0.13 0.008 0.73 0.094

DnaA|1M(1)NrdB|32W(3)[7479,1584,43,285]0.83 956.73 0.12 0.008 0.83 0.141

DnaA|1M(1)Rv0259c|182A(-2)[7491,1585,31,284]0.87 1009.21 0.12 0.008 0.87 0.169

DnaA|1M(1)EccE3|216A(3)[7502,1630,20,239]0.9 875.21 0.1 0.007 0.9 0.214

DnaA|1M(1)Rv0318c|223G(-2)[7438,1624,84,245]0.68 636.8 0.09 0.007 0.68 0.093

DnaA|1M(1)Rv0338c|621A(-2)[7503,1588,19,281]0.92 1057.78 0.12 0.008 0.92 0.221

DnaA|1M(1)Rv0395|80V(1)[7425,1605,97,264]0.66 667.26 0.1 0.007 0.66 0.085

DnaA|1M(1)ThiG|75S(1)[7491,1629,31,240]0.85 825.2 0.1 0.007 0.85 0.168

DnaA|1M(1)CtpH|689M(-1)[7437,1570,85,299]0.72 843.79 0.12 0.008 0.72 0.094

DnaA|1M(1)MmpL2|426R(1)[7433,1586,89,283]0.7 766.71 0.11 0.008 0.7 0.091

DnaA|1M(1)Rv0556|15L(1)[7434,1544,88,325]0.73 936.64 0.13 0.008 0.73 0.093

DnaA|1M(1)Mce2A|51F(1)[7424,1546,98,323]0.7 892.65 0.13 0.008 0.7 0.087

DnaA|1M(1)Rv0658c|75L(-2)[7507,1640,15,229]0.92 859.38 0.09 0.007 0.92 0.249

DnaA|1M(1)MmpL5|948I(-1)[7478,1672,44,197]0.77 593.38 0.08 0.006 0.77 0.135

DnaA|1M(1)PhoR|172P(1)[7510,1645,12,224]0.93 854.51 0.09 0.007 0.93 0.28

DnaA|1M(1)Rv0812|145I(2)[7510,1660,12,209]0.93 791.56 0.09 0.006 0.93 0.28

DnaA|1M(1)Rv0829|80A(1)[7462,1549,60,320]0.8 1027.4 0.13 0.008 0.8 0.117

DnaA|1M(1)FadA|149Q(3)[7503,1592,19,277]0.91 1040.8 0.12 0.007 0.91 0.221

DnaA|1M(1)Rv0881|114A(3)[7443,1650,79,219]0.66 554.41 0.08 0.006 0.66 0.095

DnaA|1M(1)Rv0891c|37V(-2)[7431,1549,91,320]0.72 905.66 0.13 0.008 0.72 0.091

DnaA|1M(1)PstA1|304R(3)[7513,1366,9,503]0.97 2084.81 0.22 0.011 0.97 0.33

DnaA|1M(1)Rv0964c|124P(-1)[7435,1579,87,290]0.71 801.1 0.11 0.008 0.71 0.093

DnaA|1M(1)PepD|390L(1)[7502,1580,20,289]0.91 1086.49 0.12 0.008 0.91 0.215

DnaA|1M(1)GalU|235Q(1)[7434,1567,88,302]0.71 844.91 0.12 0.008 0.71 0.092

DnaA|1M(1)MetS|39R(-1)[7435,1617,87,252]0.67 653.72 0.1 0.007 0.67 0.091

DnaA|1M(1)GlyA1|36V(1)[7503,1599,19,270]0.91 1011.13 0.11 0.007 0.91 0.221

DnaA|1M(1)Pks3|489*(2)[7511,1382,11,487]0.97 2001.37 0.21 0.011 0.97 0.297

DnaA|1M(1)Rv1320c|531T(-1)[7500,1701,22,168]0.85 571.12 0.07 0.005 0.85 0.199

DnaA|1M(1)Rv1321|143C(3)[7502,1600,20,269]0.91 1001.63 0.11 0.007 0.91 0.215

DnaA|1M(1)Rv1364c|465A(-2)[7426,1610,96,259]0.66 651.49 0.1 0.007 0.66 0.086

DnaA|1M(1)Rv1374c|136T(-1)[7498,1575,24,294]0.9 1086.8 0.12 0.008 0.9 0.195  

Appendix 24: Epistatic links between polymorphisms in lineage 1.2. 
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Query Sbjct [AB,aB,Ab,ab]LD Chi2 A->a|b Err1 B->b|a Err2

Rv0010c|111L(-1)Rv0823c|321R(-2)[8840,1,548,2]0.64 20.12 0.64 0.816 0.0 0.002

Rv0010c|111L(-1)Rv1269c|29A(-1)[8876,1,512,2]0.64 21.72 0.64 0.816 0.0 0.002

Rv0010c|111L(-1)Rv1435c|119G(-2)[8879,1,509,2]0.64 21.86 0.64 0.816 0.0 0.002

Rv0010c|111L(-1)OpcA|9T(-1)[8866,1,522,2]0.64 21.25 0.64 0.816 0.0 0.002

Rv0010c|111L(-1)Rv1668c|348P(-1)[8496,1,892,2]0.63 11.37 0.63 0.816 0.0 0.001

Rv0010c|111L(-1)Rv1883c|75E(-2)[8634,1,754,2]0.63 13.92 0.63 0.816 0.0 0.001

Rv0010c|111L(-1)Rv1883c|75E(-1)[8629,1,759,2]0.63 13.82 0.63 0.816 0.0 0.001

Rv0010c|111L(-1)Rv1883c|74C(-2)[8635,1,753,2]0.63 13.95 0.63 0.816 0.0 0.001

Rv0010c|111L(-1)Rv1883c|74C(-1)[8629,1,759,2]0.63 13.82 0.63 0.816 0.0 0.001

Rv0010c|111L(-1)Rv2823c|102N(-1)[8609,1,779,2]0.63 13.4 0.63 0.816 0.0 0.001

Rv0010c|111L(-1)Rv3483c|165N(-1)[8838,1,550,2]0.64 20.04 0.64 0.816 0.0 0.002

Rv0010c|111L(-1)Rv3897c|166G(-1)[8515,1,873,2]0.63 11.68 0.63 0.816 0.0 0.001

Rv0036c|255R(-2)Rv0095c|92Q(-3)[5860,11,3488,32]0.59 25.14 0.59 0.259 0.0 0.001

Rv0036c|255R(-2)Rv0095c|91A(-2)[4898,11,4450,32]0.51 12.33 0.51 0.259 0.0 0.0

Rv0036c|255R(-2)Rv0823c|321R(-2)[8832,9,516,34]0.77 419.95 0.77 0.296 0.05 0.01

Rv0036c|255R(-2)Rv0823c|320L(-2)[7113,6,2235,37]0.81 90.11 0.81 0.378 0.01 0.002

Rv0036c|255R(-2)Rv1148c|299A(-2)[7411,16,1937,27]0.52 45.8 0.52 0.197 0.0 0.002

Rv0036c|255R(-2)Rv1269c|29A(-1)[8868,9,480,34]0.77 452.24 0.77 0.296 0.06 0.011

Rv0036c|255R(-2)OpcA|9T(-1)[8857,10,491,33]0.75 415.24 0.75 0.276 0.05 0.01

Rv0036c|255R(-2)Rv1668c|348P(-1)[8490,7,858,36]0.82 276.12 0.82 0.345 0.03 0.006

Rv0036c|255R(-2)Rv1883c|75E(-2)[8627,8,721,35]0.79 313.93 0.79 0.318 0.04 0.007

Rv0036c|255R(-2)Rv1883c|75E(-1)[8622,8,726,35]0.79 311.6 0.79 0.318 0.04 0.007

Rv0036c|255R(-2)Rv1883c|74C(-2)[8628,8,720,35]0.79 314.4 0.79 0.318 0.04 0.007

Rv0036c|255R(-2)Rv1883c|74C(-1)[8623,7,725,36]0.82 331.69 0.82 0.345 0.04 0.007

Rv0036c|255R(-2)Rv1945|242P(3)[7291,13,2057,30]0.61 56.49 0.61 0.231 0.0 0.002

Rv0036c|255R(-2)LppA|92F(3)[7201,16,2147,27]0.51 38.15 0.51 0.197 0.0 0.001

Rv0036c|255R(-2)LppA|93D(1)[7221,14,2127,29]0.57 48.32 0.57 0.219 0.0 0.001

Rv0036c|255R(-2)LppA|94D(2)[7216,16,2132,27]0.51 38.65 0.51 0.197 0.0 0.001

Rv0036c|255R(-2)LppB|36G(1)[5048,11,4300,32]0.52 13.91 0.52 0.259 0.0 0.0

Rv0036c|255R(-2)LppB|38N(1)[5089,11,4259,32]0.52 14.36 0.52 0.259 0.0 0.0

Rv0036c|255R(-2)LppB|43P(1)[5079,11,4269,32]0.52 14.25 0.52 0.259 0.0 0.0

Rv0036c|255R(-2)LppB|44H(1)[5081,11,4267,32]0.52 14.27 0.52 0.259 0.0 0.0

Rv0036c|255R(-2)Rv2823c|102N(-1)[8604,6,744,37]0.84 342.3 0.84 0.378 0.04 0.007

Rv0036c|255R(-2)Rv3483c|165N(-1)[8832,7,516,36]0.82 473.13 0.82 0.345 0.06 0.01

Rv0036c|255R(-2)Rv3897c|166G(-1)[8508,8,840,35]0.79 265.61 0.79 0.318 0.03 0.006

Rv0044c|24H(-2)Rv0095c|131S(-2)[5814,2,3564,11]0.75 11.96 0.75 0.65 0.0 0.0

Rv0044c|24H(-2)LppB|36G(1)[5057,2,4321,11]0.71 7.75 0.71 0.65 0.0 0.0

Rv0044c|24H(-2)LppB|38N(1)[5098,2,4280,11]0.71 7.94 0.71 0.65 0.0 0.0

Rv0044c|24H(-2)LppB|43P(1)[5088,2,4290,11]0.71 7.9 0.71 0.65 0.0 0.0  

Appendix 25: Epistatic links between polymorphisms in lineage 2. 
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Query Sbjct [AB,aB,Ab,ab]LD Chi2 A->a|b Err1 B->b|a Err2

DnaA|2T(1)FhaA|246E(-3)[5206,211,3377,597]0.54 360.94 0.54 0.057 0.07 0.004

DnaA|2T(1)FhaA|242R(-1)[8004,183,579,625]0.74 3293.73 0.74 0.063 0.47 0.028

DnaA|2T(1)FhaA|240E(-3)[8024,185,559,623]0.73 3344.67 0.73 0.063 0.48 0.028

DnaA|2T(1)Rv0095c|92Q(-2)[4689,197,3894,611]0.53 270.74 0.53 0.06 0.05 0.003

DnaA|2T(1)Rv0095c|92Q(-1)[4689,198,3894,610]0.52 268.54 0.52 0.06 0.05 0.003

DnaA|2T(1)Rv0095c|91A(-2)[4719,190,3864,618]0.55 293.07 0.55 0.061 0.05 0.003

DnaA|2T(1)Cyp123|194Y(-2)[8402,570,181,238]0.52 1295.58 0.26 0.021 0.52 0.054

DnaA|2T(1)CtpD|17R(2)[8565,632,18,176]0.89 1698.68 0.2 0.017 0.89 0.224

DnaA|2T(1)CtpD|18V(2)[8515,488,68,320]0.8 2808.46 0.37 0.026 0.8 0.109

DnaA|2T(1)Rv1572c|7V(-1)[5628,173,2955,635]0.65 609.86 0.65 0.065 0.09 0.005

DnaA|2T(1)Rv1730c|496V(-1)[8182,342,401,466]0.53 2475.55 0.53 0.039 0.49 0.035

DnaA|2T(1)Rv1730c|445A(-1)[8181,339,402,469]0.53 2498.9 0.53 0.039 0.49 0.034

DnaA|2T(1)Rv1754c|11R(-1)[8524,660,59,148]0.68 1064.72 0.16 0.015 0.68 0.109

DnaA|2T(1)Rv1907c|48D(-1)[8550,504,33,304]0.89 2960.01 0.35 0.025 0.89 0.164

DnaA|2T(1)Rv2016|65S(3)[8527,456,56,352]0.84 3272.17 0.41 0.029 0.84 0.123

DnaA|2T(1)Rv2262c|331R(-1)[7566,111,1017,697]0.83 2740.7 0.83 0.087 0.35 0.017

DnaA|2T(1)Rv2264c|555S(-1)[8572,752,11,56]0.82 482.42 0.06 0.008 0.82 0.275

DnaA|2T(1)Rv2407|63H(3)[7937,157,646,651]0.77 3309.89 0.77 0.07 0.45 0.025

DnaA|2T(1)Rv2823c|103I(-2)[8576,708,7,100]0.92 991.0 0.11 0.012 0.92 0.365

DnaA|2T(1)Pks15|187L(-1)[8573,784,10,24]0.67 166.72 0.02 0.005 0.67 0.265

DnaA|2T(1)FadE36|303K(-1)[8523,626,60,182]0.72 1401.23 0.2 0.017 0.72 0.111

GyrA|95S(1)TrpG|68I(2)[4908,4,3338,1141]0.99 1411.01 0.99 0.498 0.15 0.005

GyrA|95S(1)FhaA|246E(-3)[4354,3892,1063,82]0.83 660.23 0.11 0.003 0.6 0.01

GyrA|95S(1)Rv0039c|24C(-2)[4905,22,3341,1123]0.96 1335.75 0.96 0.21 0.14 0.005

GyrA|95S(1)Ino1|190R(-1)[6542,8,1704,1137]0.98 2946.45 0.98 0.351 0.31 0.012

GyrA|95S(1)Rv0068|213E(3)[8234,783,12,362]0.96 2603.9 0.28 0.018 0.96 0.283

GyrA|95S(1)Rv0095c|91A(-2)[4221,261,4025,884]0.52 324.89 0.52 0.052 0.06 0.003

GyrA|95S(1)OxcA|224S(-1)[4897,6,3349,1139]0.98 1396.11 0.98 0.406 0.15 0.005

GyrA|95S(1)FusA2|562N(-2)[8228,869,18,276]0.93 1891.56 0.21 0.015 0.93 0.227

GyrA|95S(1)Rv0194|74M(1)[8226,765,20,380]0.94 2675.94 0.3 0.019 0.94 0.217

GyrA|95S(1)Rv0210|485G(3)[4909,21,3337,1124]0.96 1342.14 0.96 0.215 0.14 0.005

GyrA|95S(1)EccE3|216A(3)[8237,895,9,250]0.96 1769.33 0.19 0.014 0.96 0.327

GyrA|95S(1)Rv0368c|249R(-2)[4911,20,3335,1125]0.96 1347.37 0.96 0.22 0.14 0.005

GyrA|95S(1)LpqM|296T(3)[4910,40,3336,1105]0.93 1267.16 0.93 0.154 0.14 0.005

GyrA|95S(1)CtpH|689M(-1)[8219,788,27,357]0.91 2440.08 0.28 0.018 0.91 0.184

GyrA|95S(1)Rv0465c|106C(-1)[4921,75,3325,1070]0.87 1139.75 0.87 0.11 0.13 0.005

GyrA|95S(1)Rv0576|233R(1)[4920,111,3326,1034]0.81 1009.38 0.81 0.088 0.13 0.005

GyrA|95S(1)GalTb|173A(3)[6639,54,1607,1091]0.93 2820.88 0.93 0.131 0.32 0.012

GyrA|95S(1)MmpL5|948I(-1)[8237,913,9,232]0.95 1633.03 0.18 0.013 0.95 0.326

GyrA|95S(1)MmpL5|794T(-2)[4905,27,3341,1118]0.95 1315.7 0.95 0.189 0.14 0.005

GyrA|95S(1)PurF|476R(1)[4138,52,4108,1093]0.89 847.53 0.89 0.134 0.1 0.003

GyrA|95S(1)Rv0836c|218*(-2)[4908,39,3338,1106]0.93 1269.93 0.93 0.156 0.14 0.005  

Appendix 26: Epistatic links between polymorphisms in lineage 3. 
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Query Sbjct [AB,aB,Ab,ab]LD Chi2 A->a|b Err1 B->b|a Err2

OpcA|12A(-1)PncA|136D(-2)[7182,2187,4,18]0.76 41.77 0.0 0.001 0.76 0.452

 

Appendix 27: Epistatic links between polymorphisms in lineage 4. 
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Query Sbjct [AB,aB,Ab,ab]LD Chi2 A->a|b Err1 B->b|a Err2

GyrA|90A(1)KatG|328W(-2)[9152,229,2,8]0.79 244.26 0.03 0.011 0.79 0.632

GyrA|90A(1)SerA1|122A(-2)[9150,229,4,8]0.65 200.95 0.03 0.011 0.65 0.408

GyrA|90A(1)Rv3693|354P(1)[9152,229,2,8]0.79 244.26 0.03 0.011 0.79 0.632

Rv0012|258G(1)TrpG|68I(2)[4469,10,2385,2527]0.99 3117.47 0.99 0.315 0.33 0.01

Rv0012|258G(1)Rv0039c|24C(-2)[4457,7,2397,2530]0.99 3112.95 0.99 0.377 0.33 0.01

Rv0012|258G(1)Rv0045c|194V(-1)[5225,15,1629,2522]0.98 4295.5 0.98 0.256 0.46 0.015

Rv0012|258G(1)Rv0045c|84H(-1)[6793,1834,61,703]0.89 1782.12 0.21 0.009 0.89 0.121

Rv0012|258G(1)Rv0064|549K(3)[4461,10,2393,2527]0.99 3106.75 0.99 0.315 0.33 0.01

Rv0012|258G(1)Rv0071|24D(3)[6817,1504,37,1033]0.95 2960.62 0.33 0.013 0.95 0.16

Rv0012|258G(1)Rv0071|29A(1)[6851,1982,3,555]0.99 1579.2 0.16 0.008 0.99 0.575

Rv0012|258G(1)Rv0095c|92Q(-2)[4797,89,2057,2448]0.93 3278.78 0.93 0.102 0.37 0.012

Rv0012|258G(1)Rv0095c|92Q(-1)[4797,90,2057,2447]0.93 3274.95 0.93 0.102 0.37 0.012

Rv0012|258G(1)Rv0095c|91A(-2)[4813,96,2041,2441]0.92 3275.98 0.92 0.098 0.37 0.012

Rv0012|258G(1)Rv0095c|85A(-2)[5181,61,1673,2476]0.95 4021.58 0.95 0.125 0.44 0.014

Rv0012|258G(1)Rv0104|401G(3)[4465,10,2389,2527]0.99 3112.1 0.99 0.315 0.33 0.01

Rv0012|258G(1)OxcA|224S(-1)[4471,17,2383,2520]0.98 3093.24 0.98 0.241 0.33 0.01

Rv0012|258G(1)Mce1R|171G(-1)[4563,177,2291,2360]0.86 2630.92 0.86 0.07 0.32 0.01

Rv0012|258G(1)Mce1A|312A(3)[4449,10,2405,2527]0.99 3090.73 0.99 0.315 0.33 0.01

Rv0012|258G(1)Rv0209|162V(1)[4485,7,2369,2530]0.99 3150.61 0.99 0.377 0.33 0.01

Rv0012|258G(1)Rv0210|485G(3)[4454,7,2400,2530]0.99 3108.94 0.99 0.377 0.33 0.01

Rv0012|258G(1)EccA3|6E(1)[4422,10,2432,2527]0.99 3054.98 0.99 0.315 0.32 0.01

Rv0012|258G(1)Rv0325|74G(3)[4463,12,2391,2525]0.99 3101.73 0.99 0.287 0.33 0.01

Rv0012|258G(1)Rv0368c|249R(-2)[4452,8,2402,2529]0.99 3102.42 0.99 0.352 0.33 0.01

Rv0012|258G(1)Rv0376c|14T(-1)[5166,11,1688,2526]0.99 4203.52 0.99 0.3 0.45 0.014

Rv0012|258G(1)Pta|122G(1)[4465,9,2389,2528]0.99 3115.96 0.99 0.332 0.33 0.01

Rv0012|258G(1)LpqM|296T(3)[4428,13,2426,2524]0.98 3051.41 0.98 0.276 0.32 0.01

Rv0012|258G(1)Rv0428c|149D(-2)[4403,11,2451,2526]0.99 3026.23 0.99 0.3 0.32 0.009

Rv0012|258G(1)Rv0465c|314R(-2)[6850,1511,4,1026]0.99 3092.29 0.33 0.013 0.99 0.498

Rv0012|258G(1)Rv0465c|106C(-1)[4389,6,2465,2531]0.99 3027.08 0.99 0.407 0.32 0.009

Rv0012|258G(1)Rv0493c|174S(-1)[4448,8,2406,2529]0.99 3097.09 0.99 0.352 0.33 0.01

Rv0012|258G(1)Rv0576|233R(1)[4354,6,2500,2531]0.99 2981.84 0.99 0.407 0.31 0.009

Rv0012|258G(1)GalK|198H(3)[4393,5,2461,2532]0.99 3036.11 0.99 0.446 0.32 0.009

Rv0012|258G(1)AtsD|349D(1)[4452,10,2402,2527]0.99 3094.73 0.99 0.315 0.33 0.01

Rv0012|258G(1)RpoC|1092E(2)[6851,1510,3,1027]0.99 3100.56 0.33 0.013 0.99 0.576

Rv0012|258G(1)MmpL5|794T(-2)[4443,16,2411,2521]0.98 3059.76 0.98 0.248 0.33 0.01

Rv0012|258G(1)SppA|622R(1)[6852,2470,2,67]0.96 173.17 0.01 0.002 0.96 0.696

Rv0012|258G(1)SerA2|242R(-2)[4440,9,2414,2528]0.99 3082.61 0.99 0.332 0.33 0.01

Rv0012|258G(1)Rv0797|54W(2)[6482,1673,372,864]0.58 1327.79 0.24 0.011 0.58 0.041

Rv0012|258G(1)PurF|476R(1)[5187,14,1667,2523]0.99 4229.24 0.99 0.265 0.45 0.014

Rv0012|258G(1)Rv0823c|321R(-2)[6849,1992,5,545]0.98 1539.25 0.16 0.008 0.98 0.444

Rv0012|258G(1)Rv0836c|218*(-2)[4435,9,2419,2528]0.99 3075.98 0.99 0.332 0.33 0.01

Rv0012|258G(1)Rv0845|219A(1)[4431,16,2423,2521]0.98 3043.9 0.98 0.248 0.32 0.01

Rv0012|258G(1)Rv0862c|749L(-2)[4438,7,2416,2530]0.99 3087.64 0.99 0.377 0.33 0.01  

Appendix 28: Epistatic links between polymorphisms in lineage 4.1. 
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Query Sbjct [AB,aB,Ab,ab]LD Chi2 A->a|b Err1 B->b|a Err2

Rv1572c|7V(-1)Rv3655c|101T(-1)[5794,3565,7,25]0.64 21.64 0.0 0.0 0.64 0.333

 

Appendix 29: Epistatic links between polymorphisms in lineage 4 (Ghana). 
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Query Sbjct [AB,aB,Ab,ab]LD Chi2 A->a|b Err1 B->b|a Err2

RodA|461A(-2)HddA|192V(1)[8861,11,435,84]0.87 1263.06 0.87 0.283 0.15 0.018

RodA|461A(-2)Rv0210|151L(1)[9022,33,274,62]0.63 1058.51 0.63 0.14 0.17 0.025

RodA|461A(-2)Pnp|190R(1)[9061,37,235,58]0.59 1065.6 0.59 0.127 0.18 0.028

RodA|461A(-2)Rv0612|113V(1)[8936,22,360,73]0.75 1138.45 0.75 0.186 0.16 0.02

RodA|461A(-2)Rv0686|222A(1)[9076,36,220,59]0.6 1164.19 0.6 0.13 0.2 0.03

RodA|461A(-2)RpsH|80V(1)[8994,30,302,65]0.67 1063.63 0.67 0.15 0.16 0.023

RodA|461A(-2)Rv0744c|41V(-2)[8830,13,466,82]0.85 1131.26 0.85 0.257 0.14 0.017

RodA|461A(-2)GgtA|211V(-2)[8944,40,352,55]0.55 664.03 0.55 0.119 0.12 0.018

RodA|461A(-2)PurL|231V(1)[8845,22,451,73]0.75 925.07 0.75 0.186 0.13 0.016

RodA|461A(-2)Rv1268c|28S(-2)[8947,26,349,69]0.71 1048.98 0.71 0.166 0.15 0.02

RodA|461A(-2)Zwf2|300T(-1)[9032,30,264,65]0.67 1196.38 0.67 0.15 0.18 0.026

RodA|461A(-2)UvrB|310Y(3)[9061,41,235,54]0.55 930.08 0.55 0.117 0.17 0.027

RodA|461A(-2)Pks8|234A(3)[8909,28,387,67]0.69 900.2 0.69 0.158 0.13 0.018

RodA|461A(-2)PyrG|576G(1)[8963,38,333,57]0.58 751.98 0.58 0.125 0.13 0.02

RodA|461A(-2)Rv1823|229R(3)[8901,19,395,76]0.78 1132.71 0.78 0.204 0.15 0.019

RodA|461A(-2)Gnd1|90A(-1)[8569,13,727,82]0.85 736.0 0.85 0.257 0.09 0.01

RodA|461A(-2)Rv1883c|74C(-1)[8615,15,681,80]0.82 746.47 0.82 0.236 0.09 0.011

RodA|461A(-2)Dgt|108H(-2)[9004,32,292,63]0.64 1031.84 0.64 0.143 0.16 0.023

RodA|461A(-2)SubI|258T(-1)[8959,31,337,64]0.65 934.74 0.65 0.146 0.15 0.02

RodA|461A(-2)ValS|697A(-2)[8988,26,308,69]0.71 1172.65 0.71 0.166 0.17 0.023

RodA|461A(-2)Rv2474c|46W(-2)[9023,39,273,56]0.57 872.67 0.57 0.122 0.16 0.024

RodA|461A(-2)Gdh|118G(-1)[9037,25,259,70]0.72 1398.23 0.72 0.171 0.2 0.027

RodA|461A(-2)AspS|426D(-2)[9002,33,294,62]0.63 994.36 0.63 0.14 0.16 0.023

RodA|461A(-2)FadD9|225A(1)[9062,28,234,67]0.69 1401.95 0.69 0.158 0.21 0.03

RodA|461A(-2)Rv2823c|102N(-1)[8597,13,699,82]0.85 765.75 0.85 0.257 0.09 0.011

RodA|461A(-2)Rv2954c|204A(-2)[9070,33,226,62]0.64 1248.86 0.64 0.14 0.2 0.03

RodA|461A(-2)LigA|528V(-2)[9020,35,276,60]0.61 987.49 0.61 0.133 0.17 0.024

RodA|461A(-2)Rv3060c|334T(-1)[8786,24,510,71]0.73 777.01 0.73 0.176 0.11 0.014

RodA|461A(-2)Rv3201c|355N(-2)[9069,41,227,54]0.55 958.75 0.55 0.117 0.18 0.028

RodA|461A(-2)Rv3272|92L(3)[8945,31,351,64]0.65 900.35 0.65 0.146 0.14 0.02

RodA|461A(-2)Rv3401|97D(2)[9057,45,239,50]0.51 790.11 0.51 0.107 0.16 0.026

RodA|461A(-2)IspD|81S(-1)[8968,23,328,72]0.74 1204.12 0.74 0.181 0.17 0.022

RodA|461A(-2)Rv3729|707R(3)[8927,29,369,66]0.67 913.41 0.67 0.154 0.14 0.019

Rv0044c|151G(-1)HddA|192V(1)[8832,40,383,136]0.75 1768.32 0.75 0.138 0.24 0.025

Rv0044c|151G(-1)Rv0210|151L(1)[8995,60,220,116]0.64 2019.92 0.64 0.104 0.33 0.038

Rv0044c|151G(-1)Pnp|190R(1)[9025,73,190,103]0.57 1821.38 0.57 0.088 0.33 0.042

Rv0044c|151G(-1)Rv0612|113V(1)[8904,54,311,122]0.67 1707.5 0.67 0.112 0.26 0.029

Rv0044c|151G(-1)Rv0686|222A(1)[9044,68,171,108]0.6 2121.54 0.6 0.094 0.37 0.046

Rv0044c|151G(-1)RpsH|80V(1)[8955,69,260,107]0.59 1545.68 0.59 0.093 0.27 0.032

Rv0044c|151G(-1)Rv0744c|41V(-2)[8811,32,404,144]0.8 1884.53 0.8 0.159 0.24 0.024

Rv0044c|151G(-1)GgtA|211V(-2)[8927,57,288,119]0.66 1732.27 0.66 0.108 0.27 0.03

Rv0044c|151G(-1)PurL|231V(1)[8821,46,394,130]0.72 1587.37 0.72 0.126 0.23 0.024

Rv0044c|151G(-1)Rv1268c|28S(-2)[8928,45,287,131]0.73 2065.36 0.73 0.127 0.3 0.032

Appendix 30: Epistatic links between polymorphisms in lineage 4 (Haarlem). 
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Query Sbjct [AB,aB,Ab,ab]LD Chi2 A->a|b Err1 B->b|a Err2

Rv0080|122H(3)Nrp|2468A(1)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)BglS|106Q(2)[9371,9,2,9]0.81 3835.62 0.49 0.235 0.81 0.639

Rv0080|122H(3)Rv0196|155T(1)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)Rv0435c|147S(-1)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)Rv1063c|17V(-1)[9368,9,5,9]0.64 3010.81 0.49 0.235 0.64 0.358

Rv0080|122H(3)EmbR|313L(-2)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)Rv1279|32V(3)[9367,9,6,9]0.59 2809.19 0.49 0.235 0.59 0.316

Rv0080|122H(3)Mec|52M(1)[9367,9,6,9]0.59 2809.19 0.49 0.235 0.59 0.316

Rv0080|122H(3)Rv1514c|188C(-1)[9367,9,6,9]0.59 2809.19 0.49 0.235 0.59 0.316

Rv0080|122H(3)Rv1514c|112K(-1)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)PlsB1|554Q(1)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)IlvA|143D(1)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)Pks12|4031L(-1)[9367,9,6,9]0.59 2809.19 0.49 0.235 0.59 0.316

Rv0080|122H(3)TB16.3|73E(-3)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)LppO|51M(3)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)EchA14|148M(2)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)Rv2575|67D(1)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)Rv2752c|91P(-2)[9371,9,2,9]0.81 3835.62 0.49 0.235 0.81 0.639

Rv0080|122H(3)HsdM|102F(-3)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)Rv3113|121H(1)[9368,9,5,9]0.64 3010.81 0.49 0.235 0.64 0.358

Rv0080|122H(3)PmmB|439V(1)[9367,9,6,9]0.59 2809.19 0.49 0.235 0.59 0.316

Rv0080|122H(3)Rv3479|939V(3)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)Ltp4|117A(1)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)Rv3729|298C(3)[9369,9,4,9]0.69 3243.45 0.49 0.235 0.69 0.415

Rv0080|122H(3)EccE2|204I(-2)[9368,9,5,9]0.64 3010.81 0.49 0.235 0.64 0.358

Nrp|2468A(1)Rv1063c|17V(-1)[9377,0,1,13]1.0 8719.28 0.0 0.0 0.92 0.963

Nrp|2468A(1)Rv1148c|319I(-1)[9329,6,49,7]0.53 622.73 0.53 0.299 0.12 0.05

Nrp|2468A(1)Rv1279|32V(3)[9376,0,2,13]1.0 8137.13 0.0 0.0 0.86 0.658

Nrp|2468A(1)Mec|52M(1)[9376,0,2,13]1.0 8137.13 0.0 0.0 0.86 0.658

Nrp|2468A(1)Rv1514c|188C(-1)[9376,0,2,13]1.0 8137.13 0.0 0.0 0.86 0.658

Nrp|2468A(1)Pks12|4031L(-1)[9376,0,2,13]1.0 8137.13 0.0 0.0 0.86 0.658

Nrp|2468A(1)Rv2082|247S(1)[9268,6,110,7]0.53 292.74 0.53 0.299 0.05 0.023

Nrp|2468A(1)Rv2277c|6T(-1)[6194,4,3184,9]0.53 7.2 0.53 0.415 0.0 0.0

Nrp|2468A(1)Rv3113|121H(1)[9377,0,1,13]1.0 8719.28 0.0 0.0 0.92 0.963

Nrp|2468A(1)PmmB|439V(1)[9376,0,2,13]1.0 8137.13 0.0 0.0 0.86 0.658

Nrp|2468A(1)EccE2|204I(-2)[9377,0,1,13]1.0 8719.28 0.0 0.0 0.92 0.963

BglS|106Q(2)EsxL|31I(3)[8794,5,586,6]0.51 43.39 0.51 0.33 0.0 0.003

BglS|106Q(2)EsxL|36L(3)[8822,5,558,6]0.51 45.96 0.51 0.33 0.0 0.004

BglS|106Q(2)EsxL|38A(3)[8780,5,600,6]0.51 42.19 0.51 0.33 0.0 0.003

BglS|106Q(2)Rv2082|247S(1)[9270,4,110,7]0.63 348.42 0.63 0.398 0.05 0.023

BglS|106Q(2)Rv2277c|6T(-1)[6195,3,3185,8]0.58 7.36 0.58 0.492 0.0 0.0

Rv0196|155T(1)Rv1063c|17V(-1)[9377,0,1,13]1.0 8719.28 0.0 0.0 0.92 0.963  

Appendix 31: Epistatic links between polymorphisms in lineage 4 (Uganda). 
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Query Sbjct [AB,aB,Ab,ab] LD Chi2 A->a|b Err1

FadD34|23L(1) Rv0163|108E(3) [9306,3,0,82] 0.99 9056.63 0.96 0.566

FadD34|23L(1) Rv0188|129G(3) [9306,27,0,58] 1.0 6389.43 0.68 0.158

FadD34|23L(1) GroEL2|434A(1) [9306,29,0,56] 1.0 6167.79 0.65 0.15

FadD34|23L(1) CcsA|26V(3) [9306,27,0,58] 1.0 6389.43 0.68 0.158

FadD34|23L(1) MmaA4|232P(-1) [9306,27,0,58] 1.0 6389.43 0.68 0.158

FadD34|23L(1) RpoB|450S(1) [7119,28,2187,57]0.56 87.87 0.56 0.154

FadD34|23L(1) RpsL|88K(1) [9074,26,232,59] 0.68 1256.18 0.68 0.162

FadD34|23L(1) Rv0750|26D(3) [8912,27,394,58] 0.66 753.08 0.66 0.158

FadD34|23L(1) Rv0794c|326A(-1) [9306,27,0,58] 1.0 6389.43 0.68 0.158

FadD34|23L(1) RpfA|196V(-1) [9087,39,219,46] 0.52 823.05 0.52 0.117

FadD34|23L(1) Rv1047|8D(3) [8797,31,509,54] 0.61 503.81 0.61 0.142

FadD34|23L(1) FadD11|470P(3) [9306,27,0,58] 1.0 6389.43 0.68 0.158

FadD34|23L(1) EsxN|22A(1) [9238,32,68,53] 0.61 2514.8 0.61 0.139

FadD34|23L(1) EsxN|23S(1) [9241,31,65,54] 0.63 2657.78 0.63 0.142

FadD34|23L(1) Rv1835c|420Y(-2) [9306,28,0,57] 0.99 6278.6 0.66 0.154

FadD34|23L(1) Rv2038c|54L(-2) [9306,26,0,59] 0.99 6500.29 0.69 0.162

FadD34|23L(1) CobL|298P(-1) [9306,20,0,65] 0.99 7165.95 0.76 0.195

FadD34|23L(1) LppB|175F(3) [9134,7,172,78] 0.91 2628.07 0.91 0.361

FadD34|23L(1) LppB|176N(1) [9137,11,169,74] 0.86 2428.15 0.86 0.28

FadD34|23L(1) LppB|177L(3) [9130,10,176,75] 0.87 2414.0 0.87 0.296

FadD34|23L(1) LppB|178G(1) [9132,11,174,74] 0.86 2377.5 0.86 0.28

FadD34|23L(1) Rv2694c|39I(-1) [9306,27,0,58] 1.0 6389.43 0.68 0.158

FadD34|23L(1) GlnA4|440A(-2) [9306,26,0,59] 0.99 6500.29 0.69 0.162

FadD34|23L(1) Rv2886c|184P(-2) [9306,26,0,59] 0.99 6500.29 0.69 0.162

FadD34|23L(1) Rv2913c|493P(-2) [9306,21,0,64] 0.99 7054.95 0.75 0.188

FadD34|23L(1) Rv3115|327K(3) [7054,19,2252,66]0.7 129.42 0.7 0.201

FadD34|23L(1) NagA|3V(1) [9306,26,0,59] 0.99 6500.29 0.69 0.162

FadD34|23L(1) Rv3395A|1M(1) [9306,27,0,58] 1.0 6389.43 0.68 0.158

FadD34|23L(1) Cyp137|92A(-1) [9306,20,0,65] 0.99 7165.95 0.76 0.195

Rv0163|108E(3) Rv0188|129G(3) [9309,24,0,58] 1.0 6625.33 0.7 0.171

Rv0163|108E(3) Rv0378|22S(3) [9306,0,3,82] 0.99 9056.63 0.0 0.0

Rv0163|108E(3) GroEL2|434A(1) [9309,26,0,56] 0.99 6395.5 0.68 0.161

Rv0163|108E(3) CcsA|26V(3) [9309,24,0,58] 1.0 6625.33 0.7 0.171

Rv0163|108E(3) MmaA4|232P(-1) [9309,24,0,58] 1.0 6625.33 0.7 0.171

Rv0163|108E(3) RpoB|450S(1) [7119,28,2190,54]0.55 80.08 0.55 0.152

Rv0163|108E(3) RpsL|88K(1) [9076,24,233,58] 0.69 1260.17 0.69 0.171

Rv0163|108E(3) Rv0750|26D(3) [8915,24,394,58] 0.69 784.57 0.69 0.171

Rv0163|108E(3) Rv0794c|326A(-1) [9309,24,0,58] 1.0 6625.33 0.7 0.171

Rv0163|108E(3) RpfA|196V(-1) [9090,36,219,46] 0.54 856.2 0.54 0.124

Rv0163|108E(3) Rv1047|8D(3) [8800,28,509,54] 0.63 525.93 0.63 0.152

Rv0163|108E(3) FadD11|470P(3) [9309,24,0,58] 1.0 6625.33 0.7 0.171

Rv0163|108E(3) EsxN|22A(1) [9241,29,68,53] 0.64 2609.84 0.64 0.148

Rv0163|108E(3) EsxN|23S(1) [9244,28,65,54] 0.65 2758.09 0.65 0.152

Rv0163|108E(3) Rv1835c|420Y(-2) [9309,25,0,57] 0.99 6510.4 0.69 0.166

Appendix 32: Epistatic links between polymorphisms in lineage 4 (Ural). 
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Query Sbjct [AB,aB,Ab,ab] LD Chi2 A->a|b Err1

HspR|124P(3) Gnd1|90A(-1) [8579,3,800,9] 0.72 67.26 0.72 0.499

HspR|124P(3) Rv1883c|75E(-2) [8630,5,749,7] 0.54 41.04 0.54 0.341

HspR|124P(3) Rv2823c|102N(-1) [8606,4,773,8] 0.63 53.65 0.63 0.408

MmpS1|124E(-1) MmpS1|120E(-2) [9156,18,174,43] 0.69 1264.42 0.69 0.197

MmpS1|124E(-1) Rv0963c|51A(-1) [9259,18,71,43] 0.7 2457.31 0.7 0.197

MmpS1|124E(-1) Gnd1|90A(-1) [8566,16,764,45] 0.71 331.09 0.71 0.214

MmpS1|124E(-1) Rv1883c|75E(-2) [8617,18,713,43] 0.67 323.4 0.67 0.197

MmpS1|124E(-1) Rv1928c|134M(-2)[8164,12,1166,49]0.77 247.54 0.77 0.258

MmpS1|124E(-1) Rv2823c|102N(-1) [8590,20,740,41] 0.64 279.32 0.64 0.182

MmpS1|124E(-1) Rv3093c|203A(-2) [9253,19,77,42] 0.68 2241.64 0.68 0.189

MmpS1|120E(-2) Rv0963c|51A(-1) [9120,157,54,60] 0.51 1294.52 0.26 0.041

MmpS1|120E(-2) Rv1928c|134M(-2)[8137,39,1037,178]0.79 941.33 0.79 0.144

Rv0963c|51A(-1) Rv1928c|134M(-2)[8152,24,1125,90]0.75 446.4 0.75 0.18

Rv1046c|171E(-2) Rv1572c|7V(-1) [5790,11,3561,29]0.55 19.98 0.55 0.256

Rv1046c|171E(-2) Gnd1|90A(-1) [8575,7,776,33] 0.8 278.55 0.8 0.343

Rv1046c|171E(-2) Rv1883c|75E(-2) [8628,7,723,33] 0.8 300.8 0.8 0.343

Rv1046c|171E(-2) Rv2823c|102N(-1) [8602,8,749,32] 0.78 270.72 0.78 0.315

Rv1572c|7V(-1) PlcD|82A(-1) [5785,3551,16,39]0.52 25.02 0.0 0.001

Rv1572c|7V(-1) Gnd1|90A(-1) [5632,2950,169,640]0.66 626.55 0.1 0.005

Rv1572c|7V(-1) Rv1883c|75E(-2) [5661,2974,140,616]0.7 651.38 0.09 0.005

Rv1572c|7V(-1) Pks12|179S(-1) [5774,3492,27,98]0.65 86.57 0.01 0.001

Rv1572c|7V(-1) Rv2823c|102N(-1) [5645,2965,156,625]0.67 630.21 0.09 0.005

Rv1572c|7V(-1) FadE22|94S(-1) [5765,3479,36,111]0.6 87.9 0.01 0.001

VapC12|120G(-2) Rv1928c|134M(-2)[8171,5,1167,48] 0.89 285.15 0.89 0.425

Gnd1|90A(-1) Dop|45P(-2) [8581,781,1,28] 0.96 285.74 0.03 0.006

Gnd1|90A(-1) AftC|431G(3) [8573,732,9,77] 0.88 721.92 0.08 0.01

Gnd1|90A(-1) Rv2823c|97A(-2) [8569,783,13,26] 0.63 167.64 0.02 0.005

Rv1883c|75E(-2) Dop|45P(-2) [8633,729,2,27] 0.92 284.29 0.03 0.006

Rv1883c|75E(-2) AftC|431G(3) [8622,683,13,73] 0.83 692.2 0.08 0.011

Rv1883c|75E(-2) Rv2823c|97A(-2) [8620,732,15,24] 0.58 151.36 0.02 0.006

Rv1928c|134M(-2)Rv2488c|709G(-1) [8162,1191,14,24]0.57 85.42 0.01 0.003

Rv1928c|134M(-2)Rv3093c|203A(-2) [8141,1131,35,84]0.66 355.62 0.05 0.006

Dop|45P(-2) Rv2823c|102N(-1) [8606,4,756,25] 0.84 231.46 0.84 0.464

LppP|20L(-1) LppP|15A(-1) [8105,1179,11,96]0.88 534.79 0.06 0.006

AftC|431G(3) Rv2823c|102N(-1) [8599,11,706,75] 0.86 708.49 0.86 0.281

Rv2823c|102N(-1) Rv2823c|97A(-2) [8596,756,14,25] 0.6 159.84 0.02 0.005

Appendix 33: Epistatic links between polymorphisms in lineage 4 (X-type). 
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Query Sbjct [AB,aB,Ab,ab] LD Chi2 A->a|b Err1

Rv0044c|24H(-2) Rv0095c|131S(-2) [5814,2,3564,11] 0.75 11.96 0.75 0.65

Rv0044c|24H(-2) MmpL12|381S(-1) [4924,12,4454,1] 0.83 8.24 0.75 0.08

Rv0095c|131S(-2) FadE3|357R(-2) [5815,3565,1,10] 0.85 13.04 0.0 0.0

Rv0095c|131S(-2) MmpL12|381S(-1) [3939,516,1877,3059] 0.69 2521.94 0.69 0.037

Rv0095c|131S(-2) Rv3798|99V(3) [5814,3191,2,384] 0.99 643.97 0.06 0.003

EsxL|31I(3) EsxL|48A(1) [8783,480,16,112] 0.86 1448.46 0.17 0.018

EsxL|36L(3) EsxL|48A(1) [8805,458,22,106] 0.81 1356.12 0.17 0.019

EsxL|38A(3) EsxL|48A(1) [8771,492,14,114] 0.88 1467.03 0.17 0.018

MmpL12|381S(-1) CobL|134G(-1) [4922,14,4453,2] 0.73 7.84 0.66 0.094

MmpL12|381S(-1) Pks15|491R(-2) [4453,4289,2,647] 0.99 621.09 0.06 0.002

MmpL12|381S(-1) EsxW|2T(-1) [4356,2422,99,2514] 0.92 2766.46 0.32 0.01

MmpL12|381S(-1) Rv3798|99V(3) [4553,383,4452,3] 0.98 351.51 0.88 0.01

Rv1572c|7V(-1) EsxW|2T(-1) [5161,1617,640,1973] 0.6 2130.61 0.37 0.014

LppP|23I(-1) LppP|17L(-2) [8889,490,2,10] 0.82 145.05 0.01 0.006

 

Appendix 34: Epistatic links between polymorphisms in lineage 5. 
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Appendix 35: The complete set of virulence factor genes found in each lineage of the 

Mycobacterium tuberculosis complex. 

Lineage Gene Annotation Virulence type 

1 None   

1.2 caeA 

dppA 

mce1A 

mce1C 

mce1D 

mce1F 

mce1R 

mce2A 

mce2B 

mce2F 

mce3A 

pstA1 

yrbE1B 

yrbE2B 

Probable carboxylesterase 

CaeA 

Probable periplasmic 

dipeptide-binding 

lipoprotein DppA 

Mce-family protein Mce1A 

Mce-family protein Mce1C 

Mce-family protein Mce1D 

Mce-family protein Mce1F 

Probable transcriptional 

regulatory protein Mce1R 

(probably GntR-family) 

Mce-family protein Mce2A 

Mce-family protein Mce2B 

Mce-family protein Mce2F 

Mce-family protein Mce3A 

Probable phosphate-

transport integral membrane 

ABC transporter PstA1 

Conserved integral 

membrane protein YrbE1B 

Conserved hypothetical 

integral membrane protein 

YrbE2B 

Cell wall proteins 

 cyp125 

 

Probable cytochrome P450 

125 Cyp125 

Cholesterol catabolism 

 aceAa 

fadD28 

mmpL7 

Probable isocitrate lyase 

AceAa [first part] (isocitrase) 

(isocitratase) (Icl) 

Lipid and fatty acid 

metabolism 
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pks15 

pks5 

pks7 

plcA 

plcC 

Fatty-acid-AMP ligase 

FadD28 (fatty-acid-AMP 

synthetase) (fatty-acid-AMP 

synthase) 

Conserved transmembrane 

transport protein MmpL7 

Probable polyketide synthase 

Pks15 

Probable polyketide synthase 

Pks5 

Probable polyketide synthase 

Pks7 

Membrane-associated 

phospholipase C 1 PlcA 

(MTP40 antigen) 

Probable phospholipase C 3 

PlcC 

 irtA 

mbtB 

Iron-regulated transporter 

IrtA 

Phenyloxazoline synthase 

MbtB (phenyloxazoline 

synthetase) 

Metal transporter proteins 

 acg 

sapM 

Conserved protein Acg 

Acid phosphatase (acid 

phosphomonoesterase) 

(phosphomonoesterase) 

(glycerophosphatase) 

Other 

 pepD Probable serine protease 

PepD (serine proteinase) 

(Mtb32B) 

Proteases 

 katG 

nuoG 

ponA2 

Catalase-peroxidase-

peroxynitritase T KatG 

Proteins inhibiting 

antimicrobial responses of 

the macrophage 
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Probable NADH 

dehydrogenase I (chain G) 

NuoG (NADH-ubiquinone 

oxidoreductase chain G) 

Probable bifunctional 

membrane-associated 

penicillin-binding protein 

1A/1B PonA2 (murein 

polymerase) [includes: 

penicillin-insensitive 

transglycosylase 

(peptidoglycan TGASE) + 

penicillin-sensitive 

transpeptidase (DD-

transpeptidase)] 

4(Ghana) pknG 

 

Serine/threonine-protein 

kinase PknG (protein kinase 

G) (STPK G) 

Serine-threonine 

proteinkinases 

4(Haarlem) sigG Probable alternative RNA 

polymerase sigma factor 

SigG (RNA polymerase ECF 

type sigma factor) 

Sigma factors 

4(LAM) mazF3 

vapB22 

vapB47 

vapC13 

vapC37 

vapC38 

vapC40 

vapC46 

vapC47 

vapC6 

Toxin MazF3 

Possible antitoxin VapB22 

Possible antitoxin VapB47 

Possible toxin VapC13 

Possible toxin VapC37 

Contains PIN domain 

Possible toxin VapC38 

Contains PIN domain 

Possible toxin VapC40 

Contains PIN domain 

TA systems 
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Possible toxin VapC46 

Contains PIN domain 

Possible toxin VapC47 

Contains PIN domain 

Possible toxin VapC6 

4(S-type) dosT 

mprB 

phoR 

Two component sensor 

histidine kinase DosT 

Two component sensor 

kinase MprB 

Possible two component 

system response sensor 

kinase membrane associated 

PhoR 

Two-component systems 

4(Tur) eccB1 

eccD1 

espA 

secA2 

ESX conserved component 

EccB1 ESX-1 type VII 

secretion system protein 

Possible membrane protein 

ESX conserved component 

EccD1 ESX-1 type VII 

secretion system protein 

Probable transmembrane 

protein 

ESX-1 secretion-associated 

protein A, EspA 

Possible preprotein 

translocase ATPase SecA2 

Type VII secretion system 

2 mce3B Mce-family protein Mce3B Cell wall proteins 

 pks15 Probable polyketide synthase 

Pks15 

Lipid and fatty acid 

metabolism 

 irtB Iron-regulated transporter 

IrtB 

Metal transporter proteins 
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 sodC Periplasmic superoxide 

dismutase [Cu-Zn] SodC 

Proteins inhibiting 

antimicrobial responses of 

the macrophage 

 mazF2 

vapC12 

vapC46 

Toxin MazF2 

Possible toxin VapC12 

Possible toxin VapC46 

Contains PIN domain 

TA systems 

 eccCb1 ESX conserved component 

EccCb1 ESX-1 type VII 

secretion system protein 

Type VII secretion system 

3 lprL 

mce1R 

mce3A 

pstA1 

Possible Mce-family 

lipoprotein LprL (Mce-

family lipoprotein Mce2E) 

Probable transcriptional 

regulatory protein Mce1R 

(probably GntR-family) 

Mce-family protein Mce3A 

Probable phosphate-

transport integral membrane 

ABC transporter PstA1 

Cell wall proteins 

 ltp2 Probable lipid transfer 

protein or keto acyl-CoA 

thiolase Ltp2 

Cholesterol catabolism 

 pks15 

pks7 

Probable polyketide synthase 

Pks15 

Probable polyketide synthase 

Pks7 

Lipid and fatty acid 

metabolism 

 ctpV 

mbtB 

Probable metal cation 

transporter P-type ATPase 

CtpV 

Phenyloxazoline synthase 

MbtB (phenyloxazoline 

synthetase) 

Metal transporter proteins 
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 pepD 

rip 

Probable serine protease 

PepD (serine proteinase) 

(Mtb32B) 

Membrane bound 

metalloprotease 

Proteases 

 katG Catalase-peroxidase-

peroxynitritase T KatG 

Proteins inhibiting 

antimicrobial responses of 

the macrophage 

 mazF3 

vapB47 

vapC37 

vapC38 

Toxin MazF3 

Possible antitoxin VapB47 

Possible toxin VapC37 

Contains PIN domain 

Possible toxin VapC38 

Contains PIN domain 

TA systems 

 dosT 

mprB 

Two component sensor 

histidine kinase DosT 

Two component sensor 

kinase MprB 

Two-component systems 

 secA2 Possible preprotein 

translocase ATPase SecA2 

Type VII secretion system 

4 None   

4.1 dppA 

mce1A 

mce1D 

mce1R 

mce2F 

mce3A 

mce4C 

yrbE2B 

Probable periplasmic 

dipeptide-binding 

lipoprotein DppA 

Mce-family protein Mce1A 

Mce-family protein Mce1D 

Probable transcriptional 

regulatory protein Mce1R 

(probably GntR-family) 

Mce-family protein Mce2F 

Mce-family protein Mce3A 

Mce-family protein Mce4C 

Cell wall proteins 
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 Conserved hypothetical 

integral membrane protein 

YrbE2B 

 

 

 

 

 ltp2 Probable lipid transfer 

protein or keto acyl-CoA 

thiolase Ltp2 

Cholesterol catabolism 

 fadD28 

pks15 

pks5 

pks7 

plcA 

plcC 

Fatty-acid-AMP ligase 

FadD28 (fatty-acid-AMP 

synthetase) (fatty-acid-AMP 

synthase) 

Probable polyketide synthase 

Pks15 

Probable polyketide synthase 

Pks5 

Probable polyketide synthase 

Pks7 

Membrane-associated 

phospholipase C 1 PlcA 

(MTP40 antigen) 

Lipid and fatty acid 

metabolism 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 

 
 
 



 

137 
 

Probable phospholipase C 3 

PlcC 

 ctpV 

mbtB 

Probable metal cation 

transporter P-type ATPase 

CtpV 

Phenyloxazoline synthase 

MbtB (phenyloxazoline 

synthetase) 

Metal transporter proteins 

 rip Membrane bound 

metalloprotease 

Proteases 

 katG 

ponA2 

Catalase-peroxidase-

peroxynitritase T KatG 

Probable bifunctional 

membrane-associated 

penicillin-binding protein 

1A/1B PonA2 (murein 

polymerase) [includes: 

penicillin-insensitive 

transglycosylase 

(peptidoglycan TGASE) + 

penicillin-sensitive 

transpeptidase (DD-

transpeptidase)] 

Proteins inhibiting 

antimicrobial responses of 

the macrophage 

 sigG Probable alternative RNA 

polymerase sigma factor 

SigG (RNA polymerase ECF 

type sigma factor) 

Sigma factors 

 mazF3 

vapB47 

vapC37 

vapC38 

vapC40 

Toxin MazF3 

Possible antitoxin VapB47 

Possible toxin VapC37 

Contains PIN domain 

Possible toxin VapC38 

Contains PIN domain 

TA systems 
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Possible toxin VapC40 

Contains PIN domain 

 dosT 

mprB 

Two component sensor 

histidine kinase DosT 

Two component sensor 

kinase MprB 

Two-component systems 

 eccCb1 

secA2 

ESX conserved component 

EccCb1 ESX-1 type VII 

secretion system protein 

Possible preprotein 

translocase ATPase SecA2 

Type VII secretion system 

Lineage_4_Cameroon None   

Lineage_4_Ghana None   

Lineage_4_Haarlem pks7 Probable polyketide synthase 

Pks7 

Lipid and fatty acid 

metabolism 

 sigG Probable alternative RNA 

polymerase sigma factor 

SigG (RNA polymerase ECF 

type sigma factor) 

Sigma factors 

 vapB16 

vapB43 

vapC31 

Possible antitoxin VapB16 

Possible antitoxin VapB43 

Possible toxin VapC31 

Contains PIN domain 

TA systems 

Lineage_4_LAM katG Catalase-peroxidase-

peroxynitritase T KatG 

Proteins inhibiting 

antimicrobial responses of 

the macrophage 

Lineage_4_S-type katG   Catalase-peroxidase-

peroxynitritase T KatG 

Proteins inhibiting 

antimicrobial responses of 

the macrophage 

 mycP1 Membrane-anchored 

mycosin MycP1 (serine 

protease) (subtilisin-like 

Type VII secretion system 
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protease) (subtilase-like) 

(mycosin-1) 

Lineage_4_Ural mmaA4 Methoxy mycolic acid 

synthase 4 MmaA4 (methyl 

mycolic acid synthase 4) 

(MMA4) (hydroxy mycolic 

acid synthase) 

Mycolic acid synthesis 

Lineage_4_X-type hspR Probable heat shock protein 

transcriptional repressor 

HspR (MerR family) 

Other 

 vapC12 Possible toxin VapC12 TA systems 

Lineage_5 pks15 Probable polyketide synthase 

Pks15 

Lipid and fatty acid 

metabolism 

Lineage 6 katG Catalase-peroxidase-

peroxynitritase T KatG 

Proteins inhibiting 

antimicrobial responses of 

the macrophage 
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Appendix 36: Epistatic interactions showing various evolutionary paths in lineage 1.2. The 

green nodes represent a pre-requisite mutation, the blue nodes an intermediate mutation, the 

orange nodes represent DR mutations, and the pink nodes and final/compensatory mutation. 

Epistatic links to and from known DR mutations are highlighted by orange edges. Nodes are 

labelled by the respective gene name and codon position number following the horizontal line. 
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Appendix 37: Epistatic interactions showing various evolutionary paths lineage 2. The green 

nodes represent a pre-requisite mutation, the blue nodes an intermediate mutation, the orange 

nodes represent DR mutations, and the pink nodes and final/compensatory mutation. Epistatic 

links to and from known DR mutations are highlighted by orange edges. Nodes are labelled by 

the respective gene name and codon position number following the horizontal line. 
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Appendix 38: Epistatic interactions showing various evolutionary paths towards drug 

resistance (DR) in lineage 3. The green nodes represent a pre-requisite mutation, the blue nodes 

an intermediate mutation, the orange nodes represent DR mutations, and the pink nodes and 

final/compensatory mutation. Epistatic links to and from known DR mutations are highlighted 

by orange edges. Nodes are labelled by the respective gene name and codon position number 

following the horizontal line. 
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Appendix 39: Epistatic interactions showing the mutational path in lineage 4. The orange node 

represents a drug resistance (DR) mutation and the pink node a final/compensatory mutation. 

Epistatic links to and from known DR mutations are highlighted by orange edges. Nodes are 

labelled by the respective gene name and codon position number following the horizontal line. 
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Appendix 40: Epistatic interactions showing various evolutionary paths in lineage 4.1. The 

green nodes represent a pre-requisite mutation, the blue nodes an intermediate mutation, the 

orange nodes represent DR mutations, and the pink nodes and final/compensatory mutation. 

Epistatic links to and from known DR mutations are highlighted by orange edges. Nodes are 

labelled by the respective gene name and codon position number following the horizontal line. 
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Appendix 41: Epistatic interactions showing various evolutionary paths in lineage 4(Haarlem). 

The green nodes represent a pre-requisite mutation, the blue nodes an intermediate mutation, 

the orange nodes represent DR mutations, and the pink nodes and final/compensatory mutation.  

Epistatic links to and from known DR mutations are highlighted by orange edges. Nodes are 

labelled by the respective gene name and codon position number following the horizontal line. 
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Appendix 42: Epistatic interactions showing various evolutionary paths towards drug 

resistance (DR) in lineage 4(Ural). The green nodes represent a pre-requisite mutation, the blue 

nodes an intermediate mutation, the orange nodes represent DR mutations, and the pink nodes 

and final/compensatory mutation. Epistatic links to and from known DR mutations are 

highlighted by orange edges. Nodes are labelled by the respective gene name and codon 

position number following the horizontal line. 
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Appendix 43: Epistatic interactions showing various evolutionary paths in lineage 4(Ural). The 

green nodes represent a pre-requisite mutation, the blue nodes an intermediate mutation, the 

orange nodes represent DR mutations, and the pink nodes and final/compensatory mutation. 

Epistatic links to and from known DR mutations are highlighted by orange edges. Nodes are 

labelled by the respective gene name and codon position number following the horizontal line. 
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