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Table 1 Potential beneficial attributes of spore vaccines
Aspect Comments
Delivery route Be effective for oral delivery of an antigen and can stimulate mucosal immune response.
Stability Stable to 85 90C depending on species, can be desiccated and stored at room temperature and no cool-chain needing.
Safety Most Bacillus spore formers are non-pathogenic or attenuated nontoxinogenic.
Production Simplified production, but production of spores would require a separate fermentor.
Genetic manipulation Excellent genetic tools available for Bacillus subtilis. Genome sequenced for a number of spore formers.
licensing Have been used as human and animal probiotics in Europe, Asia and the US.
Others Potential to express multiple antigens i‘n spores. Two routes for antigen expression available (spore and germinating
spore). Potential to express any biologically important protein.
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Bacterial spore - a new vaccine vehicle—A Review

Yanchun Wang, Zhaoshan Zhang'

(Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100071, China)

Abstract: Bacterial spores are robust and dormant life forms with formidable resistance properties. Spores of the genus
Bacillus have been used for a long time as probiotics for oral bacteriotherapy both in humans and animals. Recently, ge-
netically modified B. subtilis spores and B. anthracis spores have been used as indestructible delivery vehicles for vaccine
antigens. They were used as vaccine vehicles or spore vaccine for oral immunization against tetanus and anthrax, and the
results were very exciting. Unlike many second generation vaccine systems currently under development, bacterial spores
offer heat stability and the flexibility for genetic manipulation. At the same time, they can elicit mucosal immune response

by oral and nasal administration. This review focuses on the use of recombinant spores as vaccine delivery vehicles.
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