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A metabolic reprogramming drives a proinflammatory 
phenotype in macrophages activated by pathogen-

associated molecular patterns like lipopolysaccharide or 
lipoteichoic acid. Changes in gene expression also represent 
a hallmark of induced macrophages. Both metabolic and 
gene regulation shifts aim to support cell’s function; although 
the relationships between them remain poorly explored. In 
recent years, we demonstrated that the metabolic enzyme 
ATP citrate lyase (ACLY), the producer of citrate-derived 
acetyl-coenzyme and oxaloacetate, plays a pivotal role in 
producing critical inflammatory mediators such as reactive 
reactive oxygen species, nitric oxide and prostaglandin 
E2, whose levels lowered after treatments with ACLY 
inhibitors or during ACLY gene silencing. Newly, through 
immunocytochemistry and cytosol–nucleus fractionation, we 
observed a short-term ACLY nuclear translocation. By means 
of protein immuno-precipitation, the role of nuclear ACLY in 
NF-kB acetylation has been proved in human PBMC-derived 
macrophages. Markedly, septic patients - with sepsis in the 

early hyper inflammatory phase -showed ACLY-mediated 
NF-kB acetylation. By inducing NF-kB full activation, ACLY-
mediated NF-κB acetylation drives the expression levels of 
proinflammatory genes, including SLC25A1 which encodes 
the mitochondrial citrate carrier—and ACLY, thus promoting 
a proinflammatory loop.
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