

Characterising the role of Hypothalamic TRIM28 in central glucose regulation.
 
Aim/s
Type 2 diabetes is a leading global cause of disease-related mortality. The brain, particularly the hypothalamus, plays a critical role in regulating glucose homeostasis, with genetic factors strongly influencing this regulation. One such gene is Tripartite motif containing-28 (Trim28), which encodes an epigenetic co-repressor previously linked to obesity and glucose metabolism. Despite TRIM28’s high hypothalamic expression, its central glucoregulatory role remains unclear. Therefore, this study aims to investigate the role of hypothalamic TRIM28 in central glucose homeostasis.

Methods
To characterise the central glucoregulatory role of TRIM28, we utilised a murine model in which Trim28 was selectively deleted from leptin receptor-expressing neurons, a neuronal population critical for glucose regulation. Knockout mice were compared with wildtype control littermates. Glycaemic control was assessed using glucose and insulin tolerance tests, alongside metabolic phenotyping including body weight, body composition, and food intake.

Results 
We demonstrated that Trim28 deletion improved central glucose regulation. Trim28 knockout mice exhibited better glycaemic control compared with sex- and diet-matched wildtype littermates, without differences in body weight or composition. Male knockouts showed better insulin sensitivity under high fat diet, whereas female knockouts demonstrated more pronounced metabolic improvements, with enhanced glucose tolerance and insulin sensitivity on both diets.

Furthermore, hypothalamic bulk RNA sequencing identified Peptidoglycan-recognition protein 1 (Pglyrp1), a gene encoding an innate immune protein, as significantly downregulated in Trim28 knockout mice, which was validated by qPCR. Given evidence linking PGLYRP1 to microglia-mediated neuroinflammation, and the established associated between hypothalamic inflammation and metabolic dysregulation, we further examined hypothalamic inflammation. Indeed, female Trim28-knockout mice exhibited lower hypothalamic microglia count, as assessed by immunofluorescence staining, indicating attenuated neuroinflammation. 

Conclusion
We propose that neuroinflammation mediated by the Trim28-Pglyrp1 pathway in the hypothalamus drives metabolic dysfunction. Thus, deleting Trim28 ameliorated this hypothalamic inflammation, contributing to better glycaemic outcomes observed in Trim28 knockout mice. 


