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The limitations in utilizing human embryonic stem cells (ESCs) resulted in
promoting the promise of mesenchymal stem cells (MSCs) in regenerative medicine.
MSCs, especially from dental pulp tissues and called dental pulp-derived stem cells
(DPSCs), serve as a potential source for cell therapy because of their high
accessibility, minimal invasive collection, and the least ethical concern.

The primary aim of this study was to explore the effects of the Notch signaling
inhibitor GSI-IX, LY-374973, N-[N-(3,5-Difluorophenacetyl)-L-alanyl]-S-phenylglycine
t-butyl ester (DAPT) and the DNA demethylating agent (5-Azacytidine, 5-aza) on
neural differentiation of human dental pulp stem cells ((DPSCs) and investigate the
role of autophagy during neural differentiation. It was found that after the isolation of
hDPSCs, the cells could be expanded, and exhibited t_ypical MSC property. The
isolated hDPSCs were positive for CD73, CD90 and CD105. Additionally, hDPSCs
were multipotent, as they were able to differentiate toward osteocytes,

chondrocytes, and adipocytes.
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To optimize the DAPT concentration, hDPSCs were treated under different
DAPT concentrations (0, 5, 10 and 20 uM). The results showed that after 7 days of the
induction, the differentiated hDPSCs with 10 and 20 pM DAPT significantly
upregulated neural-specific genes Nestin, Sox2 and Blll-tubulin (p<0.01). Moreover,
autophagy-related genes (LC3J/II and Beclin-I) were highly upregulated during cell
differentiation consistent with the neural gene expression. Gene expression analysis
revealed that the addition of DAPT, together with 5-azacytidine, contributed to the
highest expression level of neural-specific genes, including SIII-tubulin, Nestin and
GADI. Interestingly, this combined treatment of DAPT and 5-aza significantly
promoted the expression of LC3VII and Beclin-1 (p<0.01). The significance of
autophagy during neural differentiation was further confirmed by supplementing either
Valproic acid (VPA; autophagy activator) or chloroquine (Cq; autophagy inhibitor).
The results demonstrated that after the treatment of VPA, BIll-tubulin and LC3V/1I
genes and proteins were significantly upregulated, while the treatment of Cq led to the
downregulation of BIII-tubulin.

Altogether, this study concluded that the inhibition of Notch signaling and
DNA methylation could promote the differentiation of hDPSCs toward neural cells,
and autophagy was modulated during this process. Hence, this study paved the way for
an effective way to differentiate hDPSCs, and would be beneficial for clinical

applications in the future.
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