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Abstract: Amino acids serve as indispensable components and nutrients for living organisms,
while recent studies have revealed that amino acid metabolism in pathogenic bacteria plays a
pivotal role in their pathogenic processes. This review summarizes current research on the roles of
different amino acids in facilitating the pathogenicity of pathogenic bacteria. Specifically, we
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highlight how Salmonella enterica utilizes L-aspartate to achieve colonization and dissemination
within the inflamed intestine, and how branched-chain amino acids indirectly regulate the virulence
of Staphylococcus aureus via the global transcriptional regulator CodY. Additionally, we briefly
outline the vital roles of amino acid metabolism throughout the infection processes of pathogenic
bacteria. In-depth research into how amino acid metabolism promotes pathogenic processes will
deepen our understanding of the underlying mechanisms and provide a theoretical basis for
developing novel antibacterial strategies.
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Figure 1  Salmonella enterica utilizes aspartate
released by the lysis of the intestinal microbiota
for anaerobic fumarate respiration. Created with

BioGDP.com.
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Figure 2 BCAAs in combination with CodY inhibit
the expression of BCAAs synthesis and virulence-
related genes in pathogenic bacteria. Created with
BioGDP.com.
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Table 1 The influence of amino acid metabolism on the pathogenic mechanism of pathogenic bacteria and its
key molecules
Amino acid Pathogenic bacteria Key molecules  The influence on the pathogenic mechanism References
Cysteine Acinetobacter baumannii GigC Improve adaptability and virulence [46]
Phenylalanine Acinetobacter baumannii Phenylpyruvate =~ Promote immune escape [47]
Alanine Mycobacterium tuberculosis Rv2780 Promote immune escape [45]
Pseudomonas aeruginosa DadA, DadX Enhance competitive advantage [48]
Glycine Clostridioides difficile GrdAB Enhance virulence [49]
Glutamic acid  Acinetobacter baumannii GdhA Maintain antibiotic resistance [43]
Neisseria meningitidis GItT Affect the development of meningitis [50]
Listeria monocytogenes GadD Promote gastric colonization [39]
Methionine Salmonella enterica MetJ Enhance virulence [51]
Arginine Listeria monocytogenes ArcA Promote gastric colonization [39]
Staphylococcus aureus AhrC, ArcAl Maintain chronic infection [52]
Escherichia coli AdiA Promote intestinal colonization [40]
Lysine Staphylococcus aureus LysA Support bloodstream infection [53]
Tyrosine Clostridioides difficile HpdBCA, CodY Promote intestinal colonization [54]
Proline Helicobacter pylori PutA Promote colonization and movement [55]
Clostridioides difficile PrdB Affect colonization and toxin production [56]
Serine Mycobacterium abscessus WhiB7 Maintain antibiotic resistance [57]
Escherichia coli SdaA, SdaB Promote intestinal colonization [41]
Bacillus abortus SerB Maintain virulence [58]
Mycobacterium tuberculosis  SerC Promote immune escape [29]
Threonine Staphylococcus aureus ThrC Support bloodstream infection [53]
Asparagine Salmonella enterica AnsB Promote immune escape and colonization [59]
Francisella AnsP Promote intracellular replication and dissemination [60]
Helicobacter pylori Asparaginase Promote immune escape [61]
Histidine Acinetobacter baumannii HisC Promote immune escape [43]
Mycobacterium tuberculosis 1FN-y Promote reproduction [62]
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