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Abstract

Stem cell transplantation is a promising tool in neurodegenerative diseases
treatment. Many features of human adipose stem cells (hASCs) among other types of
stem cells demonstrate a glimpse of possibilities in clinical applications. Thus,
researchers have been developing neural transdifferentiation of hASCs methods over
the last decades. Various types of inducing agent, small molecule, chemical genetics
that cause cell reprogramming in a nuclei, and specific signaling pathway inhibitors
were applied to generate an efficient protocol. NO-cGMP signaling pathway is well
known to play a vital role in regulation of cell growth, survival, differentiation,
proliferation, migration, axon guidance and many other processes through a variety of
downstream signaling cascades depending on cell type specific regulation. cGMP, as
the mediator, help support NO regulate cell survival, differentiation and
neuroprotective regulation. Previous research demonstrated that applying NO donor
agents in neural differentiation medium could convert hESCs into neural-like cells.
However, neural differentiation through this specific signaling pathway on hASCs has
not been yet investigated. In this study, 8 Bromo-cyclic GMP (8Br-cGMP) was added to
neural induction cocktails to improve the neural transdifferentiation efficiency of
hASCs. Results demonstrated that hASCs under this condition exhibited higher
expression of neural genes and could further differentiate into mature neuronal and
glial cells. Our findings highlight that differentiated hASCs displayed neuronal
progenitor profile, yet remained their plasticity as they can differentiate toward glial
cells. Future studies employing in vivo transplantation models and their underlying

mechanisms are warrante.
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