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Research Focus 

The development of preventive and therapeutic vaccines for infectious and non-infectious 
diseases, including cancer, is essential for reducing morbidity and mortality associated 
with these conditions. Our laboratory has been involved in the development of novel 
vaccines against tuberculosis (TB) for over 15 years. TB is a chronic infectious disease 
caused by the bacterium Mycobacterium tuberculosis (Mtb), which claims the lives of 
more than a million people each year. Currently, Bacille Calmette-Guérin (BCG), an 
attenuated strain of Mycobacterium bovis, is administered to infants as a preventive 
vaccine against TB. However, the efficacy of BCG diminishes over time, resulting in only 
mild protection for older children and adults.  

We have previously reported on the development of a recombinant autophagy-inducing 
BCG vaccine that offers superior protection against tuberculosis compared to the 
standard BCG vaccine. Presently, we are employing an alternative approach to create 
attenuated vaccines by rationally deleting specific genes from the chromosome of virulent 
M. tuberculosis. This strategy is also being utilized to enhance the immunogenicity and 
effectiveness of the BCG vaccine.  

Interestingly, BCG has been used as a therapeutic vaccine for bladder cancer for over 
fifty years. Our objective is to replace the standard BCG with our genetically altered or 
improved BCG vaccines for the treatment of bladder cancer and other malignancies. 
Moreover, we have initiated studies aimed at developing therapeutic vaccines against 
various types of cancer, utilizing recombinant bacteria as delivery systems. This involves 
the use of different enterobacteria and the soil bacterium Bacillus subtilis. We have 
engineered B. subtilis to express cancer antigens on its spore coats, which will be applied 
in preclinical models for cancer treatment. 

Publications 

Dr. Dhandayuthapani has made significant contributions to the understanding of the 
pathogenic mechanisms of tuberculosis and the development of vaccines against 
tuberculosis, as evidenced by his peer-reviewed publications, listed below.  
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