
 

How salmonella uses a metabolite to
reprogram the Krebs cycle to promote its own
survival
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Salmonella bacteria (red) cause up to a million deaths a year worldwide and there
is a need for effective vaccines. New work from UC Davis shows how
salmonella-specific T-cells can be stimulated to take up residence in the liver,
ready to quickly fight off the infection. Credit: Rocky Mountain Laboratories,
NIAID, NIH
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A team of researchers affiliated with several institutions in Israel has
discovered the means by which salmonella bacteria use a metabolite to
reprogram the Krebs cycle to promote their own survival. In their paper
published in the journal Science, the group describes their study of the
reaction of salmonella to the presence of succinate and what it revealed
about the role succinate might play in bacterial infections in general.
Jason Lynch and Cammie Lesser with Massachusetts General Hospital,
have published a Perspectives piece in the same journal issue outlining
the work by the team.

When bacteria enter the body, the immune system carries out a response
aimed at killing them to prevent harm. Part of that response involves the
activation of macrophages—phagocytic cells that attack and kill
pathogens. Prior research has shown that they also produce chemicals
that set off an inflammatory response to slow the spread of the pathogen.
In this new effort, the researchers took a closer look at that process to
better understand why this inflammatory response does not always occur
during an infection.

The researchers chose the bacteria salmonella as a pathogen because it is
well understood. Their work involved watching what happened when
salmonella entered the macrophages that were intent on killing it. They
discovered that once inside the cell, the bacteria made their way to the
parts involved in the Krebs cycle—the series of reactions inside certain
cells that result in generation of cell energy during aerobic respiration.

The researchers discovered that the bacteria reprogramed the Krebs
cycle to make it behave in ways that enhanced its own chances of
survival (such as increasing oxygen in intestinal epithelial cells, making it
easier for the bacteria to replicate.) The researchers also discovered via
RNA sequencing of both the macrophages and the bacteria that the
bacteria activated this process when it sensed the presence of succinate,
one of the metabolites produced by the macrophage to instigate an 
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inflammatory response. The researchers suggest that other pathogens
also likely sense the presence of succinate and use it to initiate their own
survival mechanisms.

  More information: Gili Rosenberg et al. Host succinate is an
activation signal for Salmonella virulence during intracellular infection, 
Science (2021). DOI: 10.1126/science.aba8026 

Jason P. Lynch et al. A host metabolite promotes Salmonella survival, 
Science (2021). DOI: 10.1126/science.abf8414
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