
    
    
    
        
            
            
                
            

            
        
    


    
        Skip to main content

        
        

        
            
                Advertisement

                

            

        

        

    
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    






        
            
                
                    
                        
                    

                
                
                    
[image: Book cover]


Pathogenicity and Drug Resistance of Human Pathogens pp 3–31Cite as






                

                
    
        
            	
                        Home



	
                        Pathogenicity and Drug Resistance of Human Pathogens

	
                        Chapter


                                Molecular Basis of Drug Resistance in Mycobacteria

                                	Vishwa Mohan Katoch3 


                                	Chapter
	First Online: 24 January 2020



                                
                                    
    
        
            	
                        429 Accesses

                    
	
                            1
                                Citations

                        


        

    



                                


                                
                                
                            

                        
                        

                            
                                
                                    Abstract
Currently, about two dozen drugs belonging to 15 classes are being used to treat tuberculosis, leprosy, and various nontuberculous mycobacterial diseases. Over the years, wealth of information has accumulated on molecular targets and their alterations related to the mechanisms of susceptibility/resistance to these antimycobacterial drugs. Intrinsic mechanism(s) involving permeability, expression of various enzymes, and efflux pumps appear relevant for isoniazid (INH), ethambutol (EMB), fluroquinolones (FQs), macrolides, and tetracyclines (TET). Important gene targets/loci identified for susceptibility/resistance to various antimycobacterial drugs include, Rifampicin resistance-determining (RRD) region of rpoB for Rifampicin; katG, inhA, kasA, ndh, oxyR-ahpC, furA-katG, dfrA, mabAfor INH; inhA promoter, katG, ethA, ethR, mshA, ndh, inhA for Ethionamide/Prothionamide; pncA gene or upstream, RpsA and pyrazinoic acid (POA) efflux for Pyrazinamide; embB, embC for Ethambutol; ribosomal protein S12/16S rRNA. gidB locus, 5′ untranslated region of the transcriptional activator whiB7, eis (Rv2416c) and tap (Rv1258c)) for various aminoglycosides; interface involving 23S rRNA helix 69 and 16S rRNA helix, tlyA, rrs for cyclic peptide antibiotics; rv0678, MmpL5, MAB 2299c, MAB 1483, and MAB 0540 for clofazimine; atpE, mmpR for bedaquiline; upregulation of Mmpl5 for cross resistance between clofazimine and bedaqquiline; Gly81Ser and Gly81Asp for delaminid; byrrl, rplC and rrl genes, 23S rRNA, rplD, efflux pumps lmrS and MmpL9for linezolid; 16 different gene targets for cycloserine; gyrA, gyrBfor FQs; 23S rRNA gene, erm 39, hemerythin-like protein for macrolides; FolP1 for sulphones; thyA gene, folC for p-aminosalicylic acid PAS; L,D-transpeptidases for beta lactam antibioticsand for Tetracyclines -Tet M determinant which codes for a ribosomal protection protein and Tet B efflux determinant, WhiB7-independent tetracycline-inactivating monooxygenase, MabTetX (MAB1496c) have been shown to be important. Despite this vast information, understanding appears to be incomplete for most of these agents.
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