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ABSTRACT 
Our principal research activity focuses on understanding the role of the STING (Stimulator of interferon genes) protein in the mechanisms regulating innate immunity. We have previously observed that the absence of STING significantly compromises the efficacy of oncolytic therapy in mouse models, reducing the activation of the adaptive antitumor response (Froechlich 2020). This defect results from an alteration in the antigen presentation mechanism, which is essential for the recognition of tumor cells by T lymphocytes (Caiazza et al. 2022). Moreover, we observed an impairment of the Jak1/STAT1 pathway in STING KO macrophages with a reduced production of pro-inflammatory cytokines suggesting that the efficacy of STING in antitumor therapy could also depend on its ability to modulate the polarization of tumor-associated macrophages (TAMs) towards M1 or M2 phenotypes.
Thus, we are testing this hypothesis using the human monocytic cell line THP-1, rendered STING KO via CRISPR/Cas9, which is capable of being polarized towards the M1 or M2 phenotype through specific cytokine cocktails. Moreover, we are now able to induce Macrophage differentiation from human induced pluripotent stem cells (iPSCs) both wild type and STING KO. As reported in the literature, iPSC-derived macrophages represent a functional and molecularly comparable model to PBMCs to test our hypothesis.
More recently, Dr Caiazza RTDA of the research group was awarded a grant (Bando 2022 PNRR Prot. P2022NNSFF) in collaboration with Prof. Perozziello (UNICZ) to develop innovative cell screening devices allowing the culture of cells in complex 3D structures and dynamic microenvironments that mimic the conditions of the human body. Brain organoids, as well as microglial cells, are obtained through sequential steps of differentiation from human iPSCs (WT and APP V717I) and cultured in the microfluidic system to mimic the physiological interaction that exists in the brain. The microfluidic system is also equipped with a well for collecting waste media, which we are regularly collecting for analysis by Raman spectroscopy, with the aim of monitoring the secretion of metabolites and neurodegenerative markers, including beta-amyloid, from day 0 to day 120.
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