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Motivation and Aim: PncA is a gene coding for the enzyme pyrazinamidase in 
Mycobacterium [1].The pyrazinamidase enzyme converts the pyrazinamide into its 
active form pyrazinoic acid [2]. There is significant relation between the mutations 
in PncA gene and the pyrazinamide resistance of M.  tuberculosis. There are several 
mutations in PncA gene identified and reported all over the world from the year 1996 
to till date [2]. The main aim of this study is to investigate those mutations at molecular 
level by applying in silico approaches.
Methods and Algorithms: We modelled the structure of the enzyme pyrazinamidase 
encoded by PncA gene, with I-Tasser tool. The modelled structure is validated by using 
Ramachandran plot. Then the modelled structure is subjected to molecular docking 
with the pyrazinamide drug by utilizing Schrodinger Maestro software. Then the apo 
structure and docked complex were subjected to molecular dynamics simulation by 
using GROMACS software package. 
Results: The mutation at the nucleotide position 202, mutates the residue W in wild protein 
to R in mutant which is disfavoured substitution. This may leads to the pyrazinamide 
resistance. In molecular docking study we identified that the pyrazinamide drug is 
binding well with the wild protein whereas it lacks its binding activity in the mutant 
protein. The binding scores are –4.34 in wild protein and –3.21 in mutant protein. The 
stability of the complexes were further checked with molecular dynamics simulation 
studies.
Conclusion: The results obtained in this study suggesting that the mutation at the 
nucleotide position 202 leads to the pyrazinamide resistance in Mycobacterium 
tuberculosis. Further experimental investigation at that mutation will give us fruitful 
results in future. Hence we are suggesting that the PncA mutant protein is resistance to 
pyrazinamide drug, we can consider it as active drug target for finding the drug alternate 
of pyrazinamide to treat tuberculosis.
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