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Abstract  

c-di-AMP, cyclic nucleotide second messengers contribute to the regulation of  

cellular pathways of bacteria such as growth, peptidoglycan homeostasis, acid, heat and 

osmotic stress. In Lactococcus, spontaneous mutation in gdpP gene encoding c-di-AMP 

phosphodiesterase resulted in phenotypic changes, namely heat resistance and salt 

hyposensitivity. However, when growing this mutant on 0.2 M NaCl agar plate, we 

observed the formation of some colonies at low frequency after incubation. Therefore, in 

this research, we isolated salt reverse resistant strains from gdpP mutation strain (L. lactis 

0342 Rwt) and identified the location of these spontaneous mutations. The common 

mutations of these salt resistant mutants were found in dacA gene encoding the c-di-AMP 

synthase. These mutations occur randomly along the dacA gene from N-terminal 

transmembrane, DAC and C-terminal domain. We have not yet determined which gene is 

responsible for the salt sensitive property of those non-DacA mutants. This research 

shows that c-di-AMP levels affect the salt sensitive property of Lactococcus. 
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1. Introduction 

Lactic acid bacteria (LAB) are mesophilic gram-positive species related to the 

Streptococcaceae. It includes three subspecies which are L. lactis subsp. hordniae, L. 

lactis subsp. lactis and L.lactis subsp. cremoris. LAB produces lactic acid from the 

fermentation of the available carbon source. This results in acidification of the food raw 

material which plays an important role in the preservation of these products. Therefore 

this bacterial is used widely in food fermentation industry and beverages. LAB also 

contributes to other food properties such as flavor, texture and nutrition (Kleerebezem 

and Hugenholtz, 2003, Makarova et al., 2006). Among the fermentation dairy products, 

L. lactis is predominantly in cheese production which originated thousands of years ago 

in the Middle East as a starter cultures. The nature and quality of cheese products 

depends on many factors such as milk with high microbiological and chemical quality, 


