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Hill D J and Beamish C			


PLASTICITY OF PANCREATIC BETA CELLS TO DE-DIFFERENTIATE INTO A PROLIFERATIVE PROGENITOR PHENOTYPE, AND RE-DIFFERENTIATE TO YIELD DE NOVO ISLET-LIKE CELL CLUSTERS: POTENTIAL FOR TARGETED BETA CELL EXPANSION 


Lawson Health Research Institute and Departments of Medicine and Physiology and Pharmacology, The University of Western Ontario, London, Ontario, Canada.


During pregnancy maternal beta cell mass transiently increases by both neogenesis and beta cell replication. Controlled expansion could be beneficial during pregnancies complicated by diabetes. We hypothesized that beta cells have the plasticity to de-differentiate to a non-endocrine progenitor phenotype and subsequently re-differentiate to reform islets. Mice transgenic for Cre recombinase expressed behind the rat insulin promoter after activation with tamoxifen (RIPCreER) were crossed with mice expressing human alkaline phosphatase behind a loxP-flanked stop codon (Z/AP). Excision of the stop codon by Cre in adult mice created beta cells permanently tagged with AP. Mouse islets were isolated enzymically and cultured for 4 weeks on a type 1 collagen matrix in the presence of epidermal growth factor and cholera toxin. Islet morphology was lost to yield a highly proliferative, cytokeratin +ve epithelial cell monolayer that no longer expressed endocrine hormones. These cells could be repeatedly passaged in vitro for at least six months. Following re-plating on to a Matrigel extracellular matrix and culture with insulin-like growth factor-II and fibroblast growth factor 7 the cells re-formed islet-like clusters. Clusters expressed beta cell-associated transcription factors such as Pdx-1, Pax4 and Nkx2.2, insulin and GLUT2 when examined by microarray and quantitative PCR. The de-differentiated cultures retained around 50% of cells expressing AP, showing that they had derived in part from functional beta cells. Similarly, AP-positive cells contributed to the formation of islet-like clusters. The results show by lineage tracing that mature beta cells have the plasticity to transform into a proliferative, progenitor phenotype with loss of endocrine function, and to re-differentiate back into cells with the gene expression signature of beta cells. This suggests that targeted beta cell expansion is a strategy in diabetic pregnancy.
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