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Tuberculosis is one of the most dangerous diseases in the history of humanity. It is caused by  

  Mycobacterium tuberculosis. Many efforts are done to fight it, one of them is to find a novel drug 
which can effect on the growth of the causing agent or inhibit one of its vital enzymes. The 
mycosin family are subtilisin-like serine proteases, it consists of five enzymes found within the 
periplasmic space of the M. tuberculosis cell wall. They do not exist in humans, and the most 
similar human homolog, a transmembrane bound human peptidase, have obvious differences in 
the active site to make species specific inhibitor design possible.  

 Mycosin 3 is a member of the mycosin family and is present in pathogenic and nonpathogenic 
mycobacterial species. The high similarity between the five mycosins proteases, the lack of 
information about the role of Mycosin 3 in the biology of M. tuberculosis and the possibility of its 
responsibility for survival in the host, make Mycosin 3 an attractive target for drug development. 
The Mycosin 3 gene was successfully cloned and different constructs were designed. Attempts to 
produce soluble Mycosin 3 protein resulted in formation of inclusion bodies. However, these 
could be denatured and successfully resolubilized using the dialysis and rapid dilution methods. 
Crystallization was performed using sitting and hanging drop methods, which resulted in crystals 
of different quality being obtained. The activity of Mycosin 3 was tested using B-casein and AMC 
substrates, unfortunately it was found to be inactive a result which may be due to protein 
misfolding. 

 Another enzyme, which is considered a promising and classical tuberculosis drug target, is RNA 
polymerase. The important role of this enzyme as a drug target is a result of its relation with 
rifampicin, one of the first line anti-tuberculosis drugs. The inhibition of RNA polymerase of M. 
tuberculosis occurs as a result of rifampicin binding to the beta subunit of RNA polymerase thus 
halting the transcription machinery. An expression vector containing the Mycobacterium 
smegmatis RNA polymerase was constructed by collaborators. Cells containing this vector were 
grown in different media such as 7H9 and LB. Following the induction, M. smegmatis RNA 
polymerase was successfully expressed. Crystallization experiments were performed and crystals 
were obtained. The crystals were tested at a synchrotron but unfortunately no diffraction was 
observed possibly due to insufficient cryo protection.  

 

 
 
 
 

 


