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Analysis of injured bacteria formation mechanism based on deterioration of
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The germination ﬁrocess of Bacillus subtilis spores was compared with
heating using a microplate reader with the aim of obtaining information on damage and repair of the
cell viability including genomic DNA repair within the spores during germination and
post-germination outgrowth. Germination rate was reduced by the heat treatment at 980C, while gamma
irradiation did not affect the germination. Employing dipicolinic- acid deficient strain, the GFP
fusion protein-producing strain reporting the denaturation of cellular proteins , and carvacrol and
thymol that inhibit the germination of the spores, it has been strongly suggested that damage and
repair of genomic DNA in spores is strongly associated with cell death in the case of gamma
irradiation while protein denaturation has been implicated for the deterioration of the spore
germination by heating.
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