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Aims:
Islet transplantation is an emerging therapeutic approach for restoring endogenous insulin production in individuals with type-1 diabetes. However, early post-transplant graft loss remains a major limitation, driven by hypoxia, insufficient revascularization, inflammatory damage, and immune-mediated stress. The extracellular matrix (ECM) surrounding islets plays a critical role in this process by providing structural support, anchoring β-cells, guiding vascular ingrowth, and modulating local immune interactions. Our previous data show that Y4R⁻/⁻ islets had improved ECM environment that may enhance islet survival, vascular integration, and immune adaptation. This study investigates whether Y4R⁻/⁻ islets could improve transplant efficiency in Type-1 diabetes models.
Methods:
To induce diabetes, age-matched recipient WT or Y4R⁻/⁻ mice were intravenously injected with alloxan. Islets were isolated from the pancreases of either Y4R⁻/⁻ mice or control donor mice, and the same number of islets were transplanted into the kidney capsule of each recipient mouse. Blood glucose was monitored daily for 21 days. An iv-GTT was performed at day 5. Kidney grafts were collected for immunofluorescence staining and RNAseq. 
Results:
Mice transplanted with Y4R⁻/⁻ islets showed a rapid reduction in blood glucose, achieving normoglycaemia and maintaining levels below 10 mmol/L throughout the 21-day period. In contrast, wild-type islet recipients showed minimal glucose reduction, with blood glucose remaining above 25 mmol/L. During the ivGTT, Y4R⁻/⁻ islets recipients cleared the glucose load effectively due to markedly greater insulin secretion, whereas wild-type islet recipients showed little insulin secretion. Compared with WT grafts, Y4R⁻/⁻ grafts showed greater islet survival, as evidenced by stronger insulin staining. RNAseq further revealed upregulation of pathways related to insulin production and secretion and hypoxia adaptation.
Conclusions:
Our studies show that Y4 receptor deficiency enhances insulin secretion and improves the restoration of normoglycaemia following transplantation, compared with wild-type islets. These findings identify the Y4 receptor as a potential therapeutic target for improving islet transplantation outcomes in patients with type-1 diabetes.
