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Different electron structures of Pristine CeO, mediates distinct human Neural Progenitor
cell survival and Neuronal differentiation

Ying Wang
Hong Kong Baptist University, China

The survival rate and neural differentiation of after cell transplantation is a huge challenge for neural progenitor cells (NPCs)
therapy, a promising therapeutic strategy for neurodegeneration diseases. Reactive oxygen species (ROS) also plays a critical role
as signaling molecule for numerous biological processes, including cell differentiation, proliferation and apoptosis. Recently,
cerium oxide (CeO2) nanoparticles have been reported for multi-enzyme mimetic activities like that of peroxidase and catalase,
and shown to modulate oxidative stress in several neurodegenerative diseases. Although CeO2-based nanozymes has been
reported with catalase (CAT)-like activity, the role of its crystal facet is still unclear. In this study, the CeO2 in the shape of cube,
rod, octahedron with different facets are prepared and the different antioxidant effect as well as the differentiation on ReNcell CX
immortalized human neural progenitor cells are determined. Detailed data shows that the CeO2 nanoshapes are biocompatible
for ReNcell CX immortalized human NPCs. In which, the cube (100), with the highest electron density and the highest CAT-like
activity, exhibit the best effect on protection NPCs from oxidative stress induced by H202. While, the octahedron (111) is most
effective to promote the differentiation of ReNcell CX cells into neurons. Our findings clarify the facet-dependent biological
effect (e.g. CAT-like activity and enhancement of stem cell differentiation) and might provide a new scientific basis for CeO2
used in stem cell therapy based on the facet-dependent physiochemical properties and catalytic activity.
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Figure. Effects of facel -dependent CeO, nanoparticles on the
human neural progenitor cells proliferation under oxidative stress
induced by H,0, and differentiation.
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