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ABSTRACT 
Inflammation is one of the processes that can promote cancer development. It can persist due to a continuous inflammatory trigger or because of defects in the body’s ability to “resolve” inflammation. Normally, our body actively switches off inflammation through a process in which pro-inflammatory molecules are replaced by lipid-based molecules called Specialized Pro-resolving Mediators (SPMs). The majority of these derive from ω-3 and ω-6 polyunsaturated fatty acids through the action of specific enzymes, cycloxygenases (COX2) and lipoxygenases (LOX5/15). SPMs bind to receptors of the GPCR family, promoting the resolution of inflammation without suppressing the immune response.
We recently discovered that the receptor FPR1, involved in the innate immune response, plays a key role in regulating pro-resolving pathways in gastrointestinal cancers (stomach and colorectal cancer): 
1. When FPR1 is “switched off” in stomach and colorectal cancer cells, inflammation increases, new blood vessel formation (angiogenesis) is enhanced, and tumors grow faster.
2. Conversely, when FPR1 is “turned on”, inflammation, angiogenesis and tumor growth are significantly inhibited.
3. Exogenous administration of SPMs, such as resolvin D1 (RvD1) or lipoxin B4 (LXB4) can counteract the excessive inflammation and angiogenesis caused by the loss of FPR1, inhibiting tumor growth.
Moreover, certain genetic variants of FPR1 are linked to a higher risk of developing stomach cancer. In colorectal tumors, a reduced presence of pro-resolving molecules has been observed, suggesting a defective lipid class switching.
Our Research Goals
Building on these findings, we aim to:
1. Understand FPR1 molecular pathways: We are investigating which genes and transcription factors are activated by FPR1. We identified two main FPR1-regulated gene clusters: cholesterol synthesis pathway, upregulated in FPR1-overexpressing and down-regulated in FPR1-silenced cells; antiviral interferon response, displaying the opposite behavior. We also identified transcriptional factors (TFs) activated upon FPR1 stimulation. We are currently trying to understand how these pathways influence the production of pro-resolving molecules.
2. Explore how SPMs shape the tumor microenvironment, using experimental syngeneic mice models of colorectal cancer.
3. Test new therapeutic strategies that target FPR1 or boost pro-resolving mediators to slow down or block tumor growth.
4. Identify prognostic markers: Using data from The Cancer Genome Atlas (TCGA), we found that high expression of FPR1 and ALOX15 is linked to better patient outcomes. We are developing a “composite score” based on genes involved in SPM metabolism to correlate pathway activity with tumor progression and clinical features.
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