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reactions. In eukaryotic cells, galactose or its derivatives can act as signaling molecules to

participate in intercellular communication. Recent studies have revealed that galactose can

modulate bacterial virulence by regulating intracellular signal transduction. Accordingly,

galactose is considered an underappreciated environmental regulator in bacterial infection.

However, the specific regulatory mechanisms remain incompletely elucidated. This review

integrates the latest research findings to summarize the bacterial galactose metabolic pathway,

the biological implications of galactose metabolism in bacterial virulence and interactions with

hosts, and the key proteins (enzymes) in the galactose metabolism pathway as potential targets

for developing novel vaccines. It offers new insights and reference for comprehending bacterial

infection mechanisms and exploring innovative antibacterial strategies.
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Figure 1

Tagatose-6-phosphate and Leloir galactose metabolic pathways in bacteria. The enzymes involved

in the different catalyzed reactions are indicated in the text.
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Table 1 The effects of galactose metabolism on bacteria virulence and the main mechanism
Bacteria Effect on virulence Mechanism References
Sreptococcus pyogenes Facilitation (1) Inducing the expression of virulence genes [39-44]
(2) Supplying binding site for attachment
(3) Supplying identification targets on host cells for the
membrane localization of virulence factors
S. pneumonia Facilitation (1) Inducing the expression of transcriptional regulators [45-54]
(2) Activating QS system
(3) Promoting CPS and biofilm formation
S. agalactiae Facilitation Promoting formation of a-2,3 CPS [56-57]
S. suis Facilitation Promoting CPS formation [58-59]
S mutans Suppression Inhibiting biofilm and EPS formation [60-61]
Bacillus anthracis Facilitation Maintaining precise glycosylation of SCWP and capsule [67,70-71]
B. cereus Suppression (1) Antagonizing the oligomerization and assembly of toxins [72-74]
(strain specificity) (2) Antagonizing the dimerization of F-actin
B. subtilis Facilitation Promoting biofilm formation [68,75-76]
B. velezensis
B. licheniformis
EHEC Facilitation Inducing the expression LEE pathogenicity island [16]
Citrobacter rodentium
Listeria monocytogene  Facilitation (1) Maintaining precise assembly of WTA [77-78]
(2) Reconstructing the surface structure of cell membrane
Yersinia pestis Facilitation Promoting LPS formation [79-80]
S epidermidis Suppression Inhibiting biofilm formation [81]
Idiomarina Facilitation Promoting LPS formation [82]
fontislapidosi
Erwinia amylovora Facilitation (1) Inducing the expression of transcriptional regulators [83]
(2) Promoting the process of amylovoran synthesis
(3) Maintaining precise assembly of LPS
Ralstonia solanacearum Facilitation Activating QS system [84]
Xanthomonas oryzae Facilitation Inducing the expression of transcriptional regulators [85]
Salmonella spp. Facilitation Maintaining precise assembly of LPS [86]
Pseudomonas Facilitation Activating QS system [87]
aeruginosa
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