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2d). Interestingly, knock down miR-21 had the opposite e�ect of neural 
di�erentiation in NSPCs. �ese phenomenons demonstrated that miR-
21 could promote the neural di�erentiation of NSPCs.

MiR-21 inhibits the proliferation of NSPCs

To determine the e�ect of miR-21 on proliferation of NSPCs. First 
of all, we detected cell viability by MTT assay. Single NSPCs were plated 
onto poly-D-lysine-coated glass coverslips, 24-well plate in serum-free 
complete medium. A day later, synthesized pre-miR-21 or anti-miR-21 
was transfected into NSPCs, and then detected cell viability at di�erent 
time points by MTT assay. �e result showed that knocking down miR-
21 could enhance the cell viability of NSPCs. Obvious proliferation 
was observed in 12 h, and over time, the e�ect would be more evident, 
reaching a peak in the 24 h. In contrast, pre-miR-21 attenuated the cell 
viability of NSPCs. Cells were overexpressed miR-21 for a further 24 
h or 48 h, and the cell viability was attenuated (Figure 3a). To further 
verify the role of miR-21 on NSPCs proliferation, proliferating cells 
were distinguished from viable cells by BrdU staining and Western 
blotting to detect the changes in the expression of cell cycle protein 

Cyclin D1. Compared to the miR-control group, the results showed 
that the positive rate of BrdU was signi�cantly increased from 13.51% 
± 1.75% to 20.82% ± 3.15% in the group of knocking down miR-
21, and the positive rate of BrdU was 7.58% + 1.04% in the group of 
overexpression of miR-21, which is signi�cantly lower than knocking 
down miR-21 (Figures 3b and 3c). �e changes in the cell cycle protein 
Cyclin D1 expression were similar to the BrdU staining results, which 
showed that knocking down miR-21 can signi�cantly promote the 
expression of Cyclin D1, whereas overexpression of miR-21 worked in 
the opposite direction (Figures 3d and 3e). �ese data suggested that 
miR-21 inhibits the proliferation of NSPCs.

MiR-21 in�uence on the activation of AKT and GSK-3β 
signaling pathway

To explore possible involvement of miR-21 signaling pathway in 
the regulation the behavior of NSPCs, we investigated the activation of 
AKT and GSK-3β by western blot analysis. Single NSPCs were plated 
onto poly-D-lysine-coated 6-well plates in serum-free di�erentiation 
medium. A day later, synthesized pre-miR-21 or anti-miR-21 was 
transfected into NSPCs, and cultured cells within three days. �en, 
we detected the changes in the AKT and GSK-3β phosphorylation 
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