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A preliminary study on the differentiation of neural stem cells after
hypoxia and related signaling pathways
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[ Abstract]  Objective To observe the trend of differentiation of neural stem cells ( NSCS) at different time points
after oxygen glucose deprivation/reoxygenation (OGD/R) and its correlation with Erythropoietin Receptor ( EPOR), B-
Common Receptor (BCR) and PDZ-binding-kinase (PBK). Methods The primary neural stem cells of mice were isolated
and the OGD model was made. The OGD was hypoxia for 3 hours, reoxygenation for 1 hour, 2 hours, 4 hours, 6 hours and
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8 hours. The differentiation trend of neural stem cells was observed. CNP and MBP, GFAP and S100B, RBFOX3, MAP2
and TUBB3, EPOR, CSF2RB and PBK were detected by RT-PCR and Pearson correlation analysis was carried out.
Results 1, OGD treatment promoted the differentiation of neural stem cells to oligodendrocytes, and the expressions of
Cnp and Mbp were increased obviously at 4 h after OGD. 2, OGD treatment promoted the differentiation of neural stem cells
to astrocytes, and the expression of Gfap was decreased at 2~6 h after OGD, while the expression of Gfap was increased at
1 h and 8 h after OGD. The expression of S100b was significantly increased at 2~ 8 h after OGD. 3, OGD treatment reduced
neuronal differentiation of neural stem cells, and the expression of Rbfox3 and Tubb3 were decreased after OGD significantly
at 2 h and 6 h after OGD. 4, Pbk was reduced at 1 h and 8 h after OGD. Epor and Pbk were positively correlated with the
expression of Cnp, and Pbk was positively correlated with the expression of Mbp. Conclusions Hypoxia injury significantly
promoted the formation of oligodendrocytes and astrocytes and inhibited the neuronal differentiation of neural stem cells.

EPOR and PBK may be involved in the differentiation of neural stem cells to oligodendrocytes. These result may provide a

basis for the further research on the related mechanism of nerve regeneration after ischemia.
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Gene Primer sequence

P EE (bp)
Product length

F:5” GCCTTCAAGAAAGAGCTTCG 3’

Crp R:5’ CAGATCACTGGGCCACAACT 3 21
F.5’ TCCGACGAGCTTCAGACCA 3°
Mip s , 207
R:5’ ACCCCTGTCACCGCTAAAGA 3
o F.5’ AACAACCTGGCTGCGTAT 3° 235
7P R:5’ CTGCCTCGTATTGAGTGC 3
$1008 F.5’ CCCTCATTGATGTCTTCCACC3’ 128
R.5’ TTCCTGCTCCTTGATTTCCTC 3
F.5’ TGGATTTTATGGTGCTGAGATT 3’
Rbfox3 s s 95
R.5’ CATAACTGTCACTGTAGGCTGCT 3
. F.5’ TCTCTAAAGAACATCCGTCAC 3 3
P R.5” ATCTTCACATTACCACCTCC 3°
o3 F:5’ GCGCCTTTGGACACCTATT 3° s
" R.5’ CCAGCACCACTCTGACCAA 3’
F.5’ TCCTGGAGCACCTATGACC 3
Epor ) . ) 283
R:5’ CGAGATGAGGACCAGAATGA 3
F.5’ TGGAGCAAGTGGAGCGAA 3°
Cofarb R.5’ CACAGCCAAAGCGAAGGAT 3 121
- F:5’ AGAGGGTTGTCTCATTCTCC 3 )38
R.5’ CTTTGTTCCGCTCTTCTATT 3 -
o F:5’ GTACCACCATGTACCCAGGC 3 "

R:5" AACGCAGCTCAGTAACAGTCC 3’
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Note. A, The gene expressions of oligodendrocyte marker CNP in neural stem cells at different time points after OGD 3 h/reoxygenation were
compared. B, The gene expressions of oligodendrocyte marker MBP in neural stem cells at different time points after OGD 3 h/reoxygenation were
compared. Cnp, 2’ , 3’ -cyclic nucleotide 3’ -phosphodiesterase gene. Mbp, Monobutyl phthalate gene. Compared with the control group, * P<0. 05.
Figure 1 Expression levels of Cnp and Mbp at different time points after OGD/R in neural stem cells
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Note. A, The gene expressions of astrocyte marker GFAP in neural stem cells at different time points after OGD 3 h/reoxygenation were compared. B,
The gene expressions of astrocyte marker S1I00B in neural stem cells at different time points after OGD 3 h/reoxygenation were compared. Gfap, Glial
fibrillary acidic protein gene. S100b, S100 beta protein gene. Compared with the control group, * P<0. 05. Compared with the control group, ™ P<0. 01.
Figure 2 Expression levels of Gfap and S100b at different time points after OGD/R in neural stem cells
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Note. A, The gene expressions of neuron marker RBFOX3 in neural stem cells at different time points after OGD 3 h/reoxygenation were
compared. B, The gene expressions of neuron marker MAP2 in neural stem cells at different time points after OGD 3 h/reoxygenation were
compared. C, The gene expressions of neuron marker TUBB3 in neural stem cells at different time points after OGD 3 h/reoxygenation were
compared. Rbfox3, Neuronal nuclear protein gene. Map2, Microtubule-associated protein-2 gene. Tubb3, Beta Ill-tubulin gene. Compared
with the control group, * P<0. 05.
Figure 3 Expression levels of Rbfox3, Map2 and Tubb3 at different time points after OGD/R in neural stem cells
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T4 OGD 3 h/ B SUS ARI] £i45 573 T CSF2RB (YL R FKAELL ; €. 3R ST RT-PCR 2 LA Z T 4 OGD 3 h/ RS A}
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Note. A, The gene expressions of the signal molecule EPOR in neural stem cells at different time points after OGD 3 h/reoxygenation were compared.
B, The gene expressions of the signal molecule CSF2RB in neural stem cells at different time points after OGD 3 h/reoxygenation were compared. C,
The gene expressions of the signal molecule PBK in neural stem cells at different time points after OGD 3 h/reoxygenation were compared. Epor,
Erythropoietin receptor gene. Csf2rb, Common beta-subunit heteroreceptor gene. Pbk, PDZ-binding-kinase gene. Compared with the control group,
* P<0. 05.
Figure 4 Expression levels of Epor Csf2rb and Pbk at different time points after OGD/R in neural stem cells
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Note. A, Expression levels of Epor at different time points after OGD/R in neural stem cells. B, Correlation between Epor and Cnp. C,

Correlation between Epor and Mbp. D, Correlation between Epor and Gfap. E, Correlation between Epor and S100b. F, Correlation between

Epor and Rbfox3. G, Correlation between the Epor and Map2. H, Correlation between the Epor and Tubb3.

Figure 5 Correlation analysis of cell marker proteins with signal molecule EPOR
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Note. A, Expression levels of Pbk at different time points after OGD/R in neural stem cells. B, Correlation between Pbk and Cnp. C,

Correlation between Pbk and Mbp. D, Correlation between Pbk and Gfap. E, Correlation between Pbk and S100b. F, Correlation between Pbk

and Rbfox3. G, Correlation between Pbk and Map2. H, Correlation between Pbk and Tubb3.

Figure 6 Correlation analysis of cell marker proteins with signal molecule Pbk
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