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ABSTRACT

Salmonellae are Gram-negative, facultative anaerobic, and intracellular pathogens that
cause a variety of disease syndromes, ranging from common food poisoning to sometimes
life-threatening typhoid fever. Salmonella has evolved different strategies to modulate
intracellular trafficking within host macrophages to avoid lysosomal degradation. The
pathogenesis of Salmonella depends on the coordinated function of various sets of virulence
proteins encoded by gene clusters called Salmonella Pathogenicity Islands (SPI). Survival of
Salmonella inside host cells requires a continuous supply of nutrients like fatty acids, amino
acids, glucose, etc. Various reports suggest that a large number of intracellular pathogens
need to acquire fatty acids from host cells. One possible way is via the lipid bodies present in
host cells. Our lab has previously demonstrated that Sa/monella-containing phagosomes
(SCPs) recruit Rab18, but its role in Salmonella pathogenesis is not known.

Here, we have reported that Salmonella specifically recruits Rabl18 to its SCPs in
THP-1 macrophages using its effectors SipA and SipC. We have also determined the specific
domains of the effectors that bind to Rabl8, as well as the active form of Rab18. As Rabs
exist in GTP- and GDP-bound forms in the cell depending on their activity, this distinction is
important. The recruitment of Rab18 to SCPs is a live bacteria-driven phenomenon, as dead
bacteria are unable to recruit host Rab18. We have reported that Salmonella recruits Rab18 to
its SCPs in a time-dependent manner, and this recruitment is abolished in SPI-1 KO, SipA
KO, and SipC KO strains. We have also addressed the mechanism regulating Rabl8
expression in Salmonella infected THP-1 macrophages. We have reported that Salmonella
upregulates the expression of Rab18 at the transcriptional level. Subsequently, we identified a
host microRNA, hsa-miR-1914-3p, which has a specific target site in the 3'UTR of Rab18
mRNA. Further, overexpression of miR-1914-3p in macrophages leads to a reduction in host
Rab18 levels. Our findings indicate that Salmonella infection significantly downregulates
miR-1914-3p expression in macrophages. This effect is mediated through SPI-1 effectors,
which in turn leads to an upregulation of Rab18.

We have also reported that Sa/monella enhances lipid droplet (LD) number in THP-1-
infected macrophages, leading to overexpression of PLIN2, a protein present on LDs.
Interestingly, the increase in PLIN2 is disrupted in the absence of SPI-1 effectors.
Subsequently, purified SCPs show the presence of Rab18, PLIN2, the RAB3GAP complex,
and ZW10 proteins on live SCPs, and reduced amounts in dead SCPs, bead containing
phagosomes, and SPI-1 KO SCPs, indicating the role of Rab18 recruitment on SCPs. Finally,
we have found that intracellular bacterial growth is compromised in miR-1914-3p-
overexpressing THP-1 cells, and this inhibition of bacterial growth is significantly rescued by
fatty acid supplementation using oleic acid. These results demonstrate that Salmonella
modulates host miR-1914-3p to recruit Rab18 to its phagosome and modulate its maturation
through the acquisition of nutrients from host cells.
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