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[Abstract] Objective This study aims to investigate the impact of glutathione S-transferase (GST) on the environ-
mental adaptability of Streptococcus mutans (S. mutans). Methods A GST knockout strain AgsT was constructed. Tran-
scriptomic sequencing was performed to analyze the gene expression differences between the wild-type S. mutans
UA159 and its GST knockout strain AgsT. Comprehensive functional assessments, including acid tolerance assays, hy-
drogen peroxide challenge assays, nutrient limitation growth assays, and fluorescence in situ hybridization, were conduct-
ed to evaluate the acid tolerance, antioxidant stress resistance, growth kinetics, and interspecies competitive ability of

AgsT within plaque biofilms. Results Compared with the wild-type S. mutans, 198 genes in AgsT were significantly

differentially expressed and enriched in pathways related
[¥fEEEA] 2025-03-06; [fEEIEHEA] 2025-04-30 to metabolism, stress response, and energy homeostasis.
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[EEEE] 4bdF, 2%, 81, E-mail: zoujing@scu.edu.cn markedly reduced (P<0.01). After 15 min of hydrogen

The survival rate of AgsT in acid tolerance assays was
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peroxide challenge, the survival rate of AgsT decreased to 38.12% (wild type, 71.75%). Under nutrient-limiting condi-

tions, AgsT exhibited a significantly lower final OD,,, value than the wild-type strain (P<0.05). In the biofilm competi-

tion assays, the proportion of S. mutans AgsT in the mixed biofilm (8.50%) was significantly lower than that of the wild

type (16.89%) (P<0.05). Conclusion GST enhances the acid resistance, oxidative stress tolerance, and nutrient adapta-

tion of S. mutans by regulating metabolism-related and stress response-related genes.
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B C: Energy production and conversion
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B F: Nucleotide transport and metabolism

@ G: Carbohydrate transport and metabolism
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@ R: General function prediction only

ET: Signal transduction mechanisms

B U: Intracellular trafficking, secretion, and vesicular transport
@ V: Defense mechanisms

@ W: Extracellular structures
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Fig 3 Bar chart of COG classification statistics for gene sets
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Fig 6 Effect of gsT deficiency on acid tolerance
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Fig 7 Effect of gsT deficiency on oxidative stress resistance
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Fig 9 Effect on interspecific competitive ability
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