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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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10.1016/j.biochi.2023.02.010. [PMID: 36809827]

. Kye, Y., Nagineni, L., Gadad, S., Ramirez, F., Riva, H., Fernandez, L., Samaniego,
M., Holland, N., Yeh, R., Takigawa, K., Dhandayuthapani, S. and Chacon, J.
2022. The identification and clinical applications of mutated antigens in the era of
immunotherapy. Cancers (Basel) 14(17):4255. DOI:10.3390/cancers14174255
[PMID:36077792]

. Le, I, Dhandayuthapani, S., Chacon, J., Eiring, A.M and Gadad, S.S5.2022.
Harnessing the immune system with cancer vaccines: from prevention to
Therapeutics. Vaccines (Basel). 10(5):816. DOI:10.3390/vaccines10050816
[PMID: 35632572]

10.Ramos, E.I., Das, K., Harrison, A., Garcia, A., Gadad, S and Dhandayuthapani, S.

2021. Mycoplasma genitalium and M. pneumoniae regulate a distinct set of
protein-coding genes in epithelial cells. Frontiers in Immunology
12:738431.d0i:10.3389/fimmu.2021.738431

[PMID:34707609]

11.Patel, Y., Rai, D., Das, K., Dhandayuthapani, S. and Mehra, S. 2020. Ethanol in

combination with oxidative stress significantly impacts mycobacterial physiology.
Journal of Bacteriology Nov. 4 202 (23):e00222-20. doi: 10.1128/JB.00222-20
[PMID:3298928]



https://pubmed.ncbi.nlm.nih.gov/39051374/
https://urldefense.com/v3/__https:/pubmed.ncbi.nlm.nih.gov/38793781/__;!!PZU9J6Y!fpTIGQlTuU5w85uDZDc42ISLDGyvWtXM-4oTTlihsyUqzyjvM8l7-pYn9snvAj_4I_knCIgLbVBTjQmeZtfLThRBePu5yHYJ$
https://urldefense.com/v3/__https:/pubmed.ncbi.nlm.nih.gov/38793781/__;!!PZU9J6Y!fpTIGQlTuU5w85uDZDc42ISLDGyvWtXM-4oTTlihsyUqzyjvM8l7-pYn9snvAj_4I_knCIgLbVBTjQmeZtfLThRBePu5yHYJ$
https://urldefense.com/v3/__https:/pubmed.ncbi.nlm.nih.gov/38793781/__;!!PZU9J6Y!fpTIGQlTuU5w85uDZDc42ISLDGyvWtXM-4oTTlihsyUqzyjvM8l7-pYn9snvAj_4I_knCIgLbVBTjQmeZtfLThRBePu5yHYJ$
https://pubmed.ncbi.nlm.nih.gov/36809827/
https://pubmed.ncbi.nlm.nih.gov/36809827/
https://pubmed.ncbi.nlm.nih.gov/36809827/

12.Das, K., Garnica, O and Dhandayuthapani, S. 2020. Methionine sulfoxide
reductase A (msrA) modulates cell and protects against Mycoplasma genitalium
induced cytotoxicity. Free Radical Biology and Medicine May 20;152:323-335. doi:
0.1016/j.freeradbiomed.2020.03.019 25: 3230335 [PMID32222467]

13.Khan, A., Bakhru, P., Saikolappan, S., Das, K., Soudani, E., Singh, C.R., Estrella,
J.L., Zhang, D., Pasare, C., Ma, Y., Sun, J., Wang, J., Hunter, R.L., Eissa, N.T.,
Dhandayuthapani, S* and Jagannath, C¥.2019. An autophagy-inducing and TLR-
2-activating BCG vaccine induces robust protection against tuberculosis in mice.
Nature PJ Vaccine 5:4:34 doi: 10.1038/s41541-019-0122-8 PMID:
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