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and strong stress resistance of spores. Owing to the special structure and unique physiological

characteristics, the spores are an ideal place for foreign proteins such as enzymes and immunogens to

anchor. B. subtilis spore surface display is one of the methods to express foreign proteins with high

activity and stability. This article mainly reviewed the strategies and application prospects of displaying

antigen proteins on the surface of B. subtilis spores to produce mucosal vaccines.
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Figure 1 Schematic diagram of spore structure.
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Table 1 Integrative plasmids of Bacillus subtilis

Vector plasmids Homologous fragments References

pDG364 aymE Dai X et al., 2018

pDG1663 trpC A M Guérout-Fleury et al., 1996['"!
pDG1661 amyE A M Guérout-Fleury et al., 1996['"!
pDL amyE Yuan G et al., 19957

pJOE8999 aymE Antonio Garcia-Moyano et al., 2020%!
pA-spac lacA B Hirtl et al., 200112

pNW33N aymE Bin Ye et al., 20201

pGlt-Cm gltAd Rebecca Middleton et al., 20044
pSac-Kan sacA Rebecca Middleton et al., 200424
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