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Supplementary Table 2. List of primers used in this study 4 
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Gene Primer sequence (5’-3’) 

Rv2170F GGAATTCCATATGCATCACCATCACCATCA

CTTGGCGATA 

TTCCTCATCGA 

Rv2170R CGCGGATCC TTAGAGCGGTAGCGTGCGAC 

Rv0428cF GATCCATATGCATCACCATCACCATCACAT

GGATCTCGTG 

GCCGGGG 

Rv0428R GATCAAGCTTCTAGAAGGTATCCCAGCCG 

MSMEG_4238F GATCCATATGCATCACCATCACCATCACAT

GGCGGCGATG 

GCG 

MSMEG_4238R GATCAAGCTTCTACAGGGGCAGGGGCC 

Rv2170PBENF GATC 

GGATCCTTGGCGATATTCCTCATCGA 

Rv2170PBENR GATCAAGCTT 

TTAGAGCGGTAGCGTGCGAC 

Rv2170(R16A)F GATATGGAGCGCGCCCTCGGTGATG 

Rv2170(R16A)R GCTGGGCGGCAGATCGATGAG 

Rv2170(Y24A)F CCTGACGGTGGCCGTCGACGCG 

Rv2170(Y24A)R GCATCACCGAGGCGGCGCTCC 

Rv2170(R16A/Y24A/E129A)R GCATCACCGAGGGCGCGCTCC 

Rv2170(E129A)F CGAGTTGACTGCCTTGCACATCC 

Rv2170(E129A)R AAGTAGCTGGTCATCAGTCGG 



 18 

 19 

 20 

Supplementary Figure 1. Resazurin microtiter assay (REMA) to determine the minimum 21 
inhibitory concentration (MIC) of isoniazid against M. smegmatis.Wells of rows 1 and 2 (1A 22 

to 2J) and 3 and 4 (3A to 4J) contain M. smegmatis treated with decreasing concentrations of 23 
isoniazid (64 µg/mL to 0.122 ng/mL). Wells 5A to 5E contain bacteria without any drug, and 24 

the remaining wells in row 5 contain sterile water. Wells of row 6 contain medium with 25 
isoniazid (64 µg/mL to 0.125 µg/mL ) alone. Well 1D represents the MIC (8 µg/mL) of 26 

isoniazid against M. smegmatis. 27 
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Supplementary Figure 2. Analysis of relative viability of M. smegmatis by measuring the 42 

ratio of green to red fluorescence. M. smegmatis incubated with 8 µg/mL each of isoniazid 43 
(INH), isonicotinic acid (INA), and acetylhydrazine (AH). Rifampicin (RIF) 1 µg/mL was 44 

used as positive control.The experiments were performed in triplicate and values were plotted 45 
as mean ± standard deviation. *significance of difference from control sample, p≤0.05 46 
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Supplementary Figure 3. Resazurin microtiter assay (REMA) to determine the toxicity of 64 
acetylisoniazid (AcINH) and isoniazid (INH) against M. smegmatis. Wells A1 to A3 contain 65 

bacteria without any drug, and A4 contains bacteria treated with rifampicin (1 µg/mL). The 66 
remaining wells in row A contain sterile water. Wells of row B (B1 to B10) and 3 (C1 to 67 

C10) contain M. smegmatis treated with decreasing concentrations of AcINH (16 µg/mL to 68 
0.03125 µg/mL). Wells of rows D1 to E10 and F1 to G10 contain M. smegmatis treated with 69 

decreasing concentrations of isoniazid (64 µg/mL to 0.122 ng/mL).  70 

 71 

 72 

 73 

 74 

 75 

 76 

 77 

 78 

 79 



 80 

Supplementary Figure 4. HPLC analysis of in vitro acetylation of isoniazid [INH] by 81 

MSMEG_4238 shows formation of very little of (A) isonicotinic acid [INA], and (B) 82 
acetylhydrazine [AH] in test samples (INH + MSMEG_4238). 83 
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Supplementary Figure 5. Quantification of isoniazid (INH), isonicotinic acid (INA) and 112 
acetylhydrazine (AH) after in vitro acetylation of INH by Rv2170 based on HPLC analysis. 113 

The experiments were performed in triplicate and values were plotted as mean ± standard 114 
deviation. *Rv2170 significantly different from control and MSMEG_4238, p≤0.05 115 
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 133 

Supplementary Figure 6. Resazurin microtiter assay (REMA) to determine the minimum 134 

inhibitory concentration (MIC) of isoniazid against MTB H37Rv. Wells of rows 1 to 3 (1A to 135 
3E) contain MTB H37Rv treated with decreasing concentrations of isoniazid (4 µg/mL to 136 

0.000237 ng/mL). Wells 4A to 6E represent duplicates of the same. Wells 3G, 3H, 6G, and 137 
6H contain bacteria treated with rifampicin (1 µg/mL). Wells 3I, 3J, 6I an 6J  contain bacteria 138 

without any drug. Wells 3Fand 6F contain sterile water. Wells 1E and 4E represent the MIC 139 
(0.25 µg/mL) of isoniazid against MTBH37Rv. 140 
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Supplementary Figure 7. REMA of MTB H37Rv in the presence of INH treated with 165 
Rv2170 (Lane 1-Test) and MSMEG_4238 (Lane 2-Test). 166 
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 182 

Supplementary Figure 8. Sequence alignment of Rv2170 and its orthologous protein 183 
MSMEG_4238. Amino acid substitutions are indicated in boxes. 184 
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Supplementary Figure 9. Lysates of E. coli Rosetta BL21(DE3) overexpressing Rv2170 206 

(wild type and mutants) after induction with IPTG. Lane 1 - protein ladder, Lane 2 - 207 
uninduced (representative), Lane 3 - Rv2170 (R16A), Lane 4 - Rv2170 (Y24A), Lane 5 - 208 

Rv2170 (E129A), Lane 6 - Rv2170 (R16A/Y24A/Y129A) and Lane 7 - Rv2170 (wild type). 209 
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Supplementary Figure 10. Resazurin microtiter assay (REMA) to determine the minimum 214 

inhibitory concentration (MIC) of isoniazid against MTB H37Ra. Wells of rows 1 and 2 (1A 215 
to 2J) and 3 and 4 (3A to 4J) contain MTB H37Ra treated with decreasing concentrations of 216 

isoniazid (4 µg/mL to 0.0076 ng/mL). Wells 3A to 4J represent duplicates of the same. Wells 217 
5A to 5C contain bacteria treated with rifampicin (1 µg/mL). Wells 5D to 5F contain bacteria 218 

without any drug. Wells 5G to 6F contain sterile water. Wells 6G to 6J contain medium with 219 
isoniazid (4 to 0.5 µg/mL) alone. Well 1D represents the MIC (0.5 µg/mL) of isoniazid 220 

against MTB H37Ra. 221 
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Supplementary Figure 11. Fluorometric acetyltransferase assay to determine the 234 
acetyltransferase activity of Rv2170 using different antibiotics as substrates. A ready-to-use 235 

positive control provided by the kit manufacturer to ensure the activity of kit components was 236 
used as control for this particular experiment. The experiment was performed in triplicate and 237 

values were plotted as mean ± standard deviation. *represents the significance of difference 238 
from the blank. 239 
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Supplementary Figure 12. Amino acid sequence alignment of Rv2170 and its orthologs 252 

present in pathogenic and non-pathogenic mycobacteria. Significant amino acid substitutions 253 
are highlighted. 254 
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 270 

Supplementary Figure 13. Cladogram of Rv2170 of MTB H37Rv and its orthologs in 271 
pathogenic and non-pathogenic mycobacteria. 272 
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Supplementary Figure 14. Representative confocal microscopy images showing the 293 

viability of M. smegmatis after it was incubated with (A) untreated, (B) INH-treated (C) INH 294 
+ Rv2170-treated and (D) INH + MSMEG_4238-treated. The live and dead bacteria are 295 

stained green and red, respectively. Scale bar - 10 µm. 296 
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Supplementary Figure 15. Original images of gel and blots of Figure 1 (A, B, C, D), Figure 311 

7 (B) and Supplementary Figure 9 (E). 312 


