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One third of the population in the world is infected with M. tuberculosis, which has been 
considered as a common but sometimes lethal pathogen, it infects the lung or other parts 
of the body, causing cough, and sneezing. Nine out of ten human infections don’t result 
in any symptoms, however, when the disease progresses from latent infections to active 
phase, it can be severe and kill people if untreated. Drug research and design against M. 
tuberculosis has been a hotspot in scientific world for a dozen of years. A list of enzymes 
that are crucial to the growth, proliferation and infection of M. tuberculosis has been 
published, and researchers all over the world can select targets of interest to work on.  

M. smegmatis is evolutionarily close to M. tuberculosis, and more advantageously 
proteins from M. smegmatis are more likely to be soluble when they are expressed in 
different engineering hosts. Therefore, studies on enzymes from M. smegmatis has been 
considered more practical.  

NADH dehydrogenase II (NDH-2), is an important enzyme in respiratory chain, in all 
organisms. NDH-2 are highly similar in sequence among different species. Therefore, 
studies on NDH-2 from M. smegmatis would give us hints of the detailed structure and 
function of NDH-2 from M. tuberculosis, furthermore, it could help developing potential 
drugs to tuberculosis. 

In this study, we have designed different constructs of NDH-2 from M. smegmatis to get 
soluble and stable enzyme, which can be purified and crystallized for a structure 
determination. NDH-2 is an enzyme, the C-terminus of which is docked into the 
membrane, transferring hydrogen from NADH to ubiquinone. Considering of potential 
problems caused by the hydrophobic fragment at the C-terminus in aqueous environment, 
C-terminus was truncated by means of gene modification. Several constructs of NDH-2 
could be produced and purified. Some of them turned out not to be stable, but we still 
tried to crystallize them. 

The relatively stable constructs were setup for crystallization with commercial screens, 
with different additives, such as substrates of this enzme, NADH, or some potential 
inhibitors, but so far no suitable conditions leading to useful crystals have been found.  

Soluble, stable and homogenous protein is needed for a crystallographic study, so more 
effort will put on improving the stability and purity of the protein. 	  


