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ABSTRACT

Succinate is a metabolic intermediate produced by both host cells and gut microbiota, acting
as a signaling molecule in immunity, fibrosis, and metabolism. Elevated succinate levels are
consistently observed in Non-Alcoholic atty liver disease (NAFLD) and Inflammatory
Bowel Disease (IBD), and they contribute to their progression. Strategies to lower succinate
levels could provide a novel therapeutic avenue. We hypothesized that a novel succinate-
degrading enzyme, SD1 and two SDIl-variants, could reduce succinate levels in vivo,
therefore improving metabolic and inflammatory outcomes. The main objective was to
assess their effects on succinate levels, however, more specific ones included producing the

enzymes efficiently, and successfully testing them in vivo.

We worked with three potential therapeutic candidates, SD1 and two variants from SD1
obtained by semi-rational mutagenesis, which were tested in different mouse models. In the
NAFLD-induced model, all three were evaluated, whereas in the DSS model (to simulate
IBD), only SD1 was tested. The in vivo outcomes were then analyzed through different
techniques: histological, qPCR, and ELISA. Culture optimization of the therapeutic variants

was also carried out in parallel with the in vivo studies.

From the overall results, the hypothesis is partially supported. SD1 and one variant showed
promising improvements in the NAFLD mouse model, while SD1 demonstrated favorable
effects in the acute DSS model, although the impact was less pronounced in the relapse
setting. Additionally, the cultivation process was successfully optimized, representing an
important methodological improvement. Further studies are needed to clarify the
mechanisms underlying the observed effects, particularly in the DSS relapse model, and to

guide the complete development of the therapeutic strategy.
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