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Supplementary Material 

File S1. Pipeline used to analyze sequencing data starting from fastq generated after Illumina run: 

• Sickle (sequence quality filter) 

sickle pe -f <name> _R1.fastq -r <name>_R2.fastq -t sanger -o <name>_F_trimmed -p <name>_R_trimmed -s <name>_trimmed 

• BWA (mapping against reference genome H37v_NC_000962.3) 

bwa index -p H37Rv_NC_000962.3_index -a is H37Rv_NC_000962.3.fasta 

bwa mem / H37Rv_NC_000962.3_index ../<name>_R1.fastq ../<name>_R2.fastq > -o  <name>_alin_vs_lin.sam 

• Sam to bam (transformation of bwa ouput to analize SNP) 

samtools view -S -b <name>_alin_vs_lin.sam > <name>_alin_lin.bam 

samtools sort -o <name>_sorted_alin_lin.bam <name>_alin_lin.bam 

samtools index -b <name>_sorted_alin_lin.bam <name>sorted_alin_lin.bam.bai 

• bcftools mpileup (SNPs analysis) 

bcftools mpileup -O b -o <name>.bcf -f /gen_lineage.fasta <name>_sorted_alin_lin.bam 

• Variant calling (Identification of SNPs) 

bcftools call -o <name>.vcf -mv <name>.bcf 

bcftools filter --exclude "QUAL < 30" <name>.vcf > <name>_filtered.vcf 

bcftools view -v snps <name>_filtered.vcf | more 

ls | less -S <name>.vcf | grep -v "##" | cut -f1,2,3,4,5,6,10 | sed '/^#/{x;p;x}' > snp.txt 
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Table S1: Sample information. Age, Gender and bacterial culture results, previous culture (relapse) and HIV information were 
recorded. Reclusion Center: N°4 (-34.8036113,-56.3547671), N°5 (-34.791844, -56.230891), N°6 (-34.8363927,-56.092903), N°7 (-
34.5270384,-56.2663051), N°18 (-33.379260, -56.521940). * Detected at Entry Center, then transferred to N°4. 

 
ID Age Sex Bacterial culture Relapse HIV Reclusion Center 
1 25 M Positive ++ 0 0 N°4* 
2 28 M Positive ++   N°6 
3 20 M Positive + 0 0 N°4* 
4 31 M Positive ++   N°4* 
5 35 M Positive <20 0 0 N°4* 
6 43 F Positive <20 0 0 N°18 
7 60 M Positive +++ 0 0 N°4* 
8 24 M Positive ++ 0 0 N°4* 
9 23 M Positive + 0 0 N°4* 
10 46 M Positive <20 0 0 N°4* 
11 54 M Positive + 0 0 N°4* 
12 33 M Positive <20 0 0 N°4* 
13 27 M Positive +++ 0 0 N°6 
14 26 M Positive <20 0 0 N°4 
15 26 M Positive ++ 0 0 N°4* 
16 30 M Positive +   N°4* 
17 22 M Positive <20 0 0 N°4* 
18 28 M Positive +++ 0 0 N°4* 
19 40 M Positive <20 0 0 N°4* 
20 39 M Positive <20 0 0 N°4* 
21 73 M Positive <20 1 0 N°4* 
22 37 M Positive + 0 0 N°4* 
23 25 F Positive <20 0 0 N°5 
24 48 F Positive <20   N°5 
25 21 M Positive +++ 0 0 N°6 
26 43 M Positive <20 0 0 N°4* 
27 46 M Positive +++ 0 0 N°4* 
28 24 M Positive ++ 0 0 N°4 
29 25 M Positive + 0 0 N°4* 
30 41 M Positive <20 0 0 N°4* 
31 32 M Positive <20 1 0 N°7 
32 31 F Positive ++ 0 0 N°5 
33 27 M Positive + 0 0 N°7 
34 30 M Positive <20   N°6 
35 23 M Positive +++ 0 0 N°4* 
36 35 M Positive +++ 0 0 N°4* 
37 34 M Positive <20 0 0 N°6 
38 38 M Positive +++ 1 0 N°6 
39 29 M Positive <20 0 0 N°4* 
40 36 M Positive +++ 0 0 N°4* 
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41 19 M Positive <20 0 0 N°7 
42 29 M Positive <20 0 1 N°4* 
43 41 M Positive <20 0 0 N°4* 
44 32 M Positive +++ 0 0 N°6 
45 35 M Positive + 0 0 N°4 
46 31 M Positive <20 1 0 N°4 
47 39 M Positive <20 0 0 N°4* 

 

Table S2: Lineage Region information. The table indicates the lineage, the name or denomination it receives, the gene and the 
position of the mutation with respect to the reference genome. Additionally, the base change, the codon number where it occurs, is 
indicated. They are all silent substitutions so there is no amino acid change. 

Lineage Sublineage Position* Gen 
coord. 

Allelic 
change 

Codon 
number 

Codon 
Change 

AA 
change ID Locus Gen 

name 
lineage7 Lineage 7 1137518 543 G/A 181 AAC/AAT N/N Rv1018c glmU 
lineage6 Lineage 6 1816587 399 C/G 133 GTC/GTG V/V Rv1617 pykA 
lineage5 Lineage 5 1799921 339 C/A 113 GGC/GGA G/G Rv1599 hisD 
lineage4.4.1.1 S 355181 684 G/A 228 AAG/AAA K/K Rv0291 mycP3 
lineage4.3 LAM 764995 1626 C/G 542 GCC/GCG A/A Rv0668 rpoC 
lineage4.1.2.1 Haarlem 107794 195 C/T 65 GCC/GCT A/A Rv0098 fcoT 
lineage4.1.1 X 514245 1077 C/T 359 GTG/GTA V/V Rv0425c ctpH 
lineage4 Lineage 4 931123 171 T/C 57 TAT/TAC Y/Y Rv0835 lpqQ 
lineage3 Lineage 3 3273107 894 C/A 298 GCC/GCA A/A Rv2936 drrA 
lineage2 Lineage 2 497491 810 G/A 270 GAC/GAT D/D Rv0411c glnH 
lineage1 Lineage 1 615938 1104 G/A 368 GAG/GAA E/E Rv0524 hemL 

*According to the reference genome NC_000962.3 

Table S3: Region information. Genes associated with resistance to anti-tuberculosis drugs 
Gene Resistance Position* 

eis Kanamycin 2714124-2715332 
embB Ethambutol 4246514-4249810 
gyrA Fluoroquinolones 7302-9818 
gyrB Fluoroquinolones 5240-7267 
inhA Isoniazid 1674202-1675011 
katG Isoniazid 2153889-2156111 
pncA Pyrazinamide 2288681-2289241 
rpoB Rifampicin 759807-763325 
rrS Streptomycin 1471846-1473382 

*According to the reference genome NC_000962.3 
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Table S4. Primers designed for lineage pool 
Gene Lineage Fwd/Rev Sequence 5´-3´ Amplicon size (bp) 

ctpH X 
Fwd GGAAAAGTGCCTCGACTGC 

374 
Rev GTTTCGCGCTGATCCAAG 

mycP3 S 
Fwd TGACGGCTTCTCTGGTGTG 

400 
Rev GCCACCGACAACACGTAG 

fcoT Haarlem 
Fwd GGTTCCGATCGCAGAGGA 

320 
Rev TTGATCGCCGGGAGTTGTAA 

rpoC LAM 
Fwd CGCCGGAAATCATCGTCAAC 

648 
Rev TCGGTGGTCAGGTAGTACAG 

hemL Lineage 1 
Fwd GAAGTGGTTGGTACGGAATC 

372 
Rev ATGGCATGAAAGAACGCTGG 

glnH Lineage 2 
Fwd GATACAACGTGTTCCAGGTG 

356 
Rev GTCTACCTCGACGCCAAC 

drrA Lineage 3 
Fwd TGAAGGATCTGGACGCTATC 

201 
Rev TCAGAGACTCGGTGGGATC 

lpqQ Lineage 4 
Fwd GATCAGTCGTGTGTTGCTCC 

269 
Rev TACGGAACTCTGACCAGTCG 

hisD Lineage 5 
Fwd TCTGGGAGAATGGTCTACGTG 

435 
Rev CACCACGTTCATCACCAC 

pykA Lineage 6 
Fwd ACAAGGTCGCCTATGAGC 

364 
Rev GAGATCCTCGATGTCCTTC 

glmU Lineage 7 
Fwd CTGGCATGTACGGTCTGG 

212 
Rev GATGATCCCTTCGGCTAC 

alkA Bovis 
Fwd GGCCTTCGTCGATACCTG 

732 
Rev AATGGAATGTGCGTAGTGAC 
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Table S5. Primers designed for resistance pool 
Gen Resistance Fwd/Rev Sequence 5´-3´ Amplicon size (bp) 

eis Kanamycin 
Fwd AAAGCCCGTCAGCCTAGC 

1280 
Rev ATCGCGTGATCCTTTGCC 

embB Ethambutol 

Fwd1 GGATCGGTGGAGCAGTACC 
1281 

Rev1 GTTGTTGAACGGCATCCAC 
Fwd2 TACCGCCGCATTCACACT 

1080 
Rev2 GGCTGGTTGGGTTTCATCACG 
Fwd3 GAGTCCTGGCATCAATGGTT 

978 
Rev3 CCAACACCCCTGCGCCGAC 

gyrA 
Fluoroquinolones Fwd AAACGAGGAATAGATGACAG 

2588 
Rev CACCCCGACTCCTAACACTC 

gyrB 
Fluoroquinolones Fwd GGGTAAAAACGAGGCCAGA 

2114 
Rev CAGGGTTGCGTTAGACATCC 

inhA Isoniazid 
Fwd GGCCACTGACACAACACAAG 

825 
Rev CAGCAGGACGGCATCAAATTG 

katG Isoniazid 

Fwd1 CGATCAACCCGAATCAGC 
1141 

Rev1 GGTGGATCCGATCTATGAGC 
Fwd2 GTCAGTGGCCAGCATCGTCG 

1044 
Rev2 GATCACAGCCCGATAACACC 

pncA Pyrazinamide 
Fwd AACAGTTCATCCCGGTTCG 

575 
Rev GTCGCCCGAACGTATGGTG 

rpoB Rifampicin 

Fwd1 GATTCCCGCCAGAGCAAAAC 
1281 

Rev1 TAGTCCACCTCAGACGAGGG 
Fwd2 CCCTCGTCTGAGGTGGACTA 

906 
Rev2 GTCGAGCACGTAACTCCCTT 

rrs Streptomycin 
Fwd TCCAAAGGGAGTGTTTGGGT 

1594 
Rev CAGTTGGGGCGTTTTCGTG 
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Table S6. Coverage by sequenced resistance regions.  
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Table S7. Coverage by sequenced lineage regions.  

 


