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Membrane vesicle-based universal vaccine platform:
Development of a Y. pestis vaccine

Plague exhibits an extremely high mortality rate if left untreated. Its outbreaks are
reported in African and Asian countries. Pneumonic plague poses a severe risk of causing
explosive epidemics through human-to-human transmission via infectious droplets.
Therefore, there is an urgent need to develop a plague vaccine capable of inducing
mucosal immunity and preventing respiratory infections.
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◼ Currently at the preclinical stage.

◼ In further studies, we aim to verify its efficacy as a universal vaccine by 
using antigens other than Y. pestis.

◼ Patent：Application no. 2024-037222 (Abe & Nakao).

◼Background & Challenges

【Vaccines】：Priority Infectious Diseases / Plague

■ Originality & Superiority

・A highly safe, novel universal vaccine platform using Bacillus

subtilis-derived membrane vesicles (MVs).

・Capable of inducing both mucosal and systemic immunity via

intranasal administration.

■ Vaccine Modality & Animal Model

・ Conjugate vaccines produced by covalently binding

recombinant antigen proteins to the B. subtilis MV surfaces.

・ We developed a vaccine (MV-P) using Y. pestis Caf1 protein

and evaluated its efficacy in a mouse infection model.

■ Key findings

Intranasal vaccination with MV-P induced Caf1-specific sIgA

and IgG production in mice. In the infection experiment, MV-

P demonstrated protective efficacy against a 100 LD50

challenge with Y. pestis.
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