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Abstract:

Diabetes is an intractable disease causing hyperglycemia and serious complications.
Due to burdens regarding therapeutic efficiency and adverse events, stem cell-based
regenerative therapy has been proposed for treating diabetes especially for normoglycemic
control in type | diabetes. Various cell resources and induction protocols have been studied.
However, the information regarding pancreatic differentiation by human dental pulp stem cells
(hDPSCs) using genetic manipulation protocol is still lacking.

In this study, roles of crucial pancreatic-driven gene, pancreatic and duodenal homeobox
(PDX)-1, on pancreatic differentiation potential of hDPSCs were determined in vitro. The results
illustrated the beneficial effects of PDX-1 overexpression by lentiviral transfection on micro-
environmental manipulating-based pancreatic induction protocol. Pancreatic endoderm
induction along with pancreatic maturation of PDX-1-expressing hDPSCs resulted in high
number of large-size (> 100 um) three-dimension (3-D) islet-like colony formation. These islet-
like colonies illustrated mMRNA expression regarding early pancreatic (h(NGN-3 and hNKX-6.1),
late pancreatic (hMAF-A, hINSULIN, and hGLUT-2), pancreatic-related (hGLP-1R) markers
along with Notch target genes (hHES-1 and hHEY-1). There was trend of hGLUCAGON
downregulation. Insulin protein but not pro-insulin expression was detected by
immunocytochemistry staining which suggesting pancreatic beta-cell commitment.

Taken together, the results demonstrated a feasibility of insulin-producing cells (IPCs)
production from hDPSCs using integrating PDX-1-related genetic manipulation and micro-
environmental manipulation approach.
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