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Development of TB vaccine using BCG-derived membrane vesicles

◼ Tuberculosis causes approximately 1.25 million deaths annually worldwide.

◼ Although BCG protects against childhood tuberculosis, it is unsuitable for 
immunocompromised individuals and is insufficient for adult tuberculosis.

◼ A safe and effective non-live tuberculosis vaccine is urgently needed.
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◼ Originality and Advantages of This Research: 
We have shown that BCG-derived membrane vesicles (BCG-MVs) can 
induce protective efficacy comparable to conventional BCG vaccination.

◼ However, large-scale production of BCG-MVs has been difficult because 
BCG requires long-term cultivation. 

◼ We have now developed a new method to efficiently produce large 
quantities of BCG-MVs, and a patent application is under preparation.

◼ In addition, BCG-MVs may induce trained immunity, suggesting their 
potential application as immunoprophylactic agents against infections 
beyond tuberculosis.

◼ Key publication: Yamaguchi et al., Frontiers in Immunology, 2025

◼ Name: Takehiro Yamaguchi

◼ Affiliation: Dept of Bacteriology I
National Institute of Infectious Diseases,
Japan Institute for Health Security

◼ Collaborators: Sohkichi Matsumoto, Niigata Univ.
Masayuki Shiota, Osaka Metropolitan Univ.

◼ We are seeking collaboration with companies capable of producing BCG-MVs at an 
industrial scale using our newly developed method.

◼ After confirming the immunogenicity and protective efficacy of the newly produced BCG-
MVs, we plan to proceed with patent filing.

◼Background and Unmet Needs

【Vaccine】：Tuberculosis
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（ Electron microscope） BCG-MVs contain

known protective 

antigens, such as

- Ag85A

- MPT64

- HspX

- GroEL2

- LpqH

Using mouse models, we are currently evaluating 

the following points:

1. Induction of safe and effective anti-

tuberculosis immunity

2. Booster vaccination effects
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