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Background

MicroRNAs are small non-coding RNAs which regulate gene expression. MIRNA-124 is one of the most abundant miIRNAs in the adult brain. It is highly expressed in neural cells during their
differentiation and able to inhibit proliferation and upregulate differentiation. The expression of miR-124 is also significantly decreases in the nervous tissue after injury, which can lead to severe
outcome. However, using miR-124 inhibitor may contribute to faster recovery after injury. The effect of the inhibitor of miR-124 was demonstrated on human induced pluripotent stem cell-derived
neural precursors (IMR-90). To enchance the absorption of the miR-124 inhibitor into cells, we increased the osmolarity of the medium by adding trehalose at concentrations of 50 mM and 100
mM. Our results show that the presence of trehalose in the medium increases the absorption of the miR-124 inhibitor by neural stem cells. However, though the important roles of miR-124 in
regulating differentiation and development are known not completely, the mechanism which is underlying in this process is remained to be addressed.
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Immunocytochemical staining demonstrates, that treatment of NSCs with MiR-124 inhibitor alters the level of several target proteins in

neural stem cells. The most significant changes were demonstrated for Neurofilament light chain (NF-L) and Vimentin. The effect was Pretreatment with miR-124 inhibitor leads to an increase of eXpression of neural markers
even stronger in the presence of Lipofectamine RNAiMax (A). The addition of trehalose to the culture medium enhances the miR-124 Neurofilament ||ght chain and B-| I1-tubulin. The level of [3-| I1-tubulin was h|gher on 25,3%
inhibitor effect in a concentration-dependent manner. We suggest that trehalose may affect cell membrane permeability for the miR-124 and NF-L on 29% in samples which include trehalose Compared to cells that were treated

inhibitor due to an increase in the osmolarity of culture medium. The levels of Sox 2 and NF-L were significantly altered (B and C),
however, the strongest effect was shown for Sirtiun1(D). The mechanism of trehalose action need to be clarified. On|y with miR-124 inhibitor.

/~ Conclusion: DN

1. RNAIMax lipofectamine transfection reagent provides efficient permeabilization for synthetic oligonucleotides into neural stem cells. Despite its high concentration any
harmful effects were not observed.

2. MiR-124 inhibitor enhances the level of several target proteins such as Sirtuinl, Jagged-1, Neurofilament light chain and g-111-tubulin in neural stem cells. Its effect is
stronger in the presence of RNAiMax.

3. The addition of trehalose to the culture medium enhances the miR-124 inhibitor effect in a concentration-dependent manner.

\4. Further studies are necessary to understand the role of miRNAs in CNS injury. /
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