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Aim:

Bacillus Calmette–Guérin (BCG) vaccine, introduced almost 
100 years ago, is the only option to prevent Tuberculosis (TB) 
disease. It effectively protects newborns from meningeal TB but 
fails to prevent adult pulmonary TB. TB kills 1.3 million people 
annually in areas where BCG vaccination is widely practiced. 
Thus, more effective TB vaccines are urgently needed. It has 
been shown that BCG mimics features of virulent M. tuberculo-
sis, in particular attenuation of essential macrophage functions 
such as phagosome maturation and antigen presentation. 

Findings:

One of these studies revealed that defect in antigen presenta-
tion is largely due to down-regulation of the cysteine protease 
Cathepsin S (CatS), which prevents MHC II molecule matu-
ration and proper antigen peptide loading. Recent studies also 
suggested a potential role for cysteine proteases in the regulation 
of apoptosis, a key cellular process used by the macrophage to 
contain and process ingested bacteria and facilitate cross-talk 
antigen presentation between the macrophage and dendritic 
cells. To reverse the phenotype of vaccine-mediated macrophage 
attenuation, it is engineered a novel BCG strain that expresses 
and secretes active CatS (rBCG-CatS) to examine its proapop-
totic properties in vitro and subsequently, immunogenicity in 
mice. Transcriptomic profiling of macrophages infected with rB-
CG-CatS but not BCG, revealed upregulation of key pro-apop-

Note : This research was partly presented at 3rd International Conference on Applied Microbiology and Ben-
eficial Microbes June 06-07, 2018 Osaka, Japan
Citation: Zakaria Hmama (2020) Improving the efficacy of the tubercu-
losis vaccine M. bovis BCG- Zakaria Hmama- The University of British 
Columbia. JBMT 1:3. Author Affiliations

The University of British Columbia, Canada
Received: April 20, 2020 Accepted: May 03, 2020 Published: May 10, 2020

Zakaria Hmama, JBMT 2020, 1:3

totic genes and downregulation of anti-apoptotic genes, which 
were further confirmed by RT-qPCR analyses of expression of 
selected genes. Macrophages infected with rBCG-CatS undergo 
apoptosis as indicated by increased levels of annexin V staining 
and intracellular caspase-3 cleavage. Consistent with these find-
ings, mice vaccinated with rBCG-CatS showed increased anti-
gen-specific CD4+ T-cell responses, as well as enhanced cytokine 
production and proliferation in CD4+ upon ex vivo re-stimu-
lation. Collectively, this study shows that a pro-apoptotic BCG 
strain alleviates adverse traits of the wild-type strain, resulting in 
a highly immunogenic TB vaccine


