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Development of an efficient method for generation of genetically modified
insulin secreting cells and its application for studies on insulin secretion

ISHIHARA, Hisamitsu
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Genetic modyfication of insulin secreting cells is a powerful strategy to
study mechanisms of insulin secretion and of cell death. However, one of the disadvantages
encountered in using these cells is the low transfection efficiency of nucleotides. To circumvent
the difficulties, we have established a very efficient system based on the recombinase-cassette
exchange for generation of a insulin secreting MIN6-derived master cell line.

A recipient platform was generated that has the zeocin-resistant gene flanked with a set of yeast
flippase recognition target sites and placed on the genome of MIN6 cells. Overexpression and
suppression of gene-of-interest are achieved by delivery with an exchange vector of cDNAs and
shRNAs, respectively. Using this cell line, we showed that engineered clones were created within 6
weeks. Moreover, we could generate more than 100 transfectant cell lines and identified novel genes
involved in regulation of glucose-stimulated insulin secretion.
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