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            Abstract
Determining the signalling pathways that direct tissue expansion is a principal goal of regenerative biology. Vigorous pancreatic β-cell replication in juvenile mice and humans declines with age, and elucidating the basis for this decay may reveal strategies for inducing β-cell expansion, a long-sought goal for diabetes therapy. Here we show that platelet-derived growth factor receptor (Pdgfr) signalling controls age-dependent β-cell proliferation in mouse and human pancreatic islets. With age, declining β-cell Pdgfr levels were accompanied by reductions in β-cell enhancer of zeste homologue 2 (Ezh2) levels and β-cell replication. Conditional inactivation of the Pdgfra gene in β-cells accelerated these changes, preventing mouse neonatal β-cell expansion and adult β-cell regeneration. Targeted human PDGFR-α activation in mouse β-cells stimulated Erk1/2 phosphorylation, leading to Ezh2-dependent expansion of adult β-cells. Adult human islets lack PDGF signalling competence, but exposure of juvenile human islets to PDGF-AA stimulated β-cell proliferation. The discovery of a conserved pathway controlling age-dependent β-cell proliferation indicates new strategies for β-cell expansion.
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                    Figure 1: 
                        Age-dependent attenuation of Pdgfr-α limits β-cell 
                        Ezh2
                         expression and proliferation in neonatal and juvenile mice.
                      


Figure 2: 
                        Pdgfra
                         loss impairs β-cell regeneration in STZ-induced diabetes.
                      


Figure 3: 
                        Activated PDGFR-α delays age-dependent Ezh2 loss and replication failure in pancreatic β-cells.
                      


Figure 4: PDGFR-α promotes β-cell expansion through  Ezh2. 


Figure 5: 
                        Pdgfr signalling governs Erk and Rb/E2f regulation of 
                        Ezh2
                         in islet β-cells.
                      


Figure 6: 
                        PDGFR-α regulates human β-cell 
                        EZH2
                         expression and proliferation.
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Age-related β-cell decline
Pancreatic β-cell expansion declines with age, and the identification of the mechanism involved could help with the design of treatments for diabetes mellitus. Chen et al. show, surprisingly, that reduced platelet-derived growth factor receptor (PDGFR) signalling underlies this problem in mouse and human pancreatic islets. Declining β-cell PDGFR expression reduces levels of Enhancer of zeste homolog 2 (Ezh2), and impedes replication of the β cells.
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