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Abstract

Tuberculosis caused by the bacterium Mycobacterium tuberculosis (Mtb) remains a global
challenge, especially with the emergence of drug-resistant strains. This study analyzes the
epigenetics of drug resistance in tuberculosis and the most important factors affecting it,
including DNA methylation, histone modifications, and genome dark matter. This review
analyzed in vitro, in vivo, and in silico studies published within the last 10 years. This review
study shows that DNA methylation of immune cells can cause the silencing or activation of
immune-related genes such as interleukins, interferons, and pattern recognition receptors, and
affects the survival of Mth. This methylation can also occur in Mtb in drug resistance-related
genes such as drug efflux pump genes. In addition, histone modifications in macrophages and
lymphocytes in response to Mtb greatly impact on the disease. While miRNAs mostly inhibit
the immune response to Mth and lead to resistance to anti-TB drugs through post-transcriptional
regulation, INcCRNAs and circRNAs have dual roles, and circRNAs can influence the immune
response to TB by regulating gene expression and recruitment of microRNAs. Identification of
epigenetic mechanisms related to tuberculosis could lead to the development of new diagnostic
methods and targeted therapies to combat drug-resistant strains and improve TB treatment
outcomes.
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