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Abstract

BACKGROUND: Previous studies have demonstrated that the cannabinoid type | receptor can enhance the proliferation and neural differentiation of neural
stem cells and mesenchymal stem cells. Moreover, cannabinoid type | also governs the proliferation and mineralization capacity of human apical papilla stem
cells. However, there are relatively few investigations concerning the impact of cannabinoid type | overexpression on the neural differentiation of human apical
papilla stem cells.
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OBJECTIVE: To investigate the effect of cannabinoid type | on neural differentiation of human apical papilla stem cells in vitro.

METHODS: Healthy third molars with immature root tips that need to be removed for orthodontic treatment were collected, and human apical papilla stem
cells were isolated and cultured by tissue block method combined with enzyme digestion method. Cannabinoid type | gene was introduced into human apical
papilla stem cells by lentivirus-mediated transfection technique. A blank control group, a negative control group, and cannabinoid type | overexpression group
were set up. The transfection effect of overexpression of cannabinoid type I lentivirus on human apical papilla stem cells was verified by Western Blot. The
control group, negative control group, cannabinoid type | overexpression group and cannabinoid type | overexpression + AM251 (cannabinoid type | receptor
antagonist) group were set up. Cell proliferation was detected by CCK-8 assay at 1, 5, and 10 days after neural induction. On day 10 of neural induction, the
expression levels of TH, NeuroD-1, and NCAM1 genes were detected by gRT-PCR, and the protein expression levels of Nestin and TUBB3 were detected by

immunofluorescence.

RESULTS AND CONCLUSION: (1) Compared with the blank control group and the negative control group, the expression of cannabinoid receptor | protein in
the cannabinoid receptor | overexpression group was significantly increased, and the difference was significant (P < 0.05). (2) Compared with the blank control
group and the negative control group, the proliferation ability of human apical papilla stem cells in the cannabinoid type | overexpression group was the
strongest at 5 and 10 days after neural induction (P < 0.05). (3) Compared with the blank control group and the negative control group, the mRNA expression
of NeuroD-1, NCAM1, and TH in the stem cells of the human apical papilla in the cannabinoid type | overexpression group was significantly increased, and

the fluorescence intensity of Nestin and TUBB3 was significantly enhanced (P < 0.05). (4) Compared with the cannabinoid type | overexpression group,

the proliferation ability, mMRNA expression level of NeuroD-1, NCAM1, and TH, as well as the fluorescence intensity of Nestin and TUBB3, were significantly
decreased in the cannabinoid type | overexpression + AM251 group (P < 0.05). These findings conclude that overexpression of cannabinoid type | promoted the

proliferation and neural differentiation of human apical dentin papilla stem cells.

Key words: human apical dental papilla stem cell; dental papilla; cannabinoid type | receptor; neural differentiation; proliferation; lentivirus; AM251; nerve

injury
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F 1 | WHEE mRNA &S HF5)
Table 1 | Primer sequences for fluorescent quantitative mRNA assay

FER S5 (5'to 3') PR
TH F: GGG CTG TGT AAG CAG AACG 107 bp
R: AAG GCCCGAATCTCAGGCT
NeuroD-1 F: ATG ACC AAATCG TAC AGC GAG 141 bp
R: GTT CAT GGC TTC GAG GTC GT
NCAM1 F: GGCATT TAC AAG TGT GTG GTT AC 100 bp
R: TTG GCG CAT TCT TGA ACATGA
hsa GAPDH F: TGT TGC CAT CAATGA CCCCTT 202 bp
R: CTCCACGACGTACTCAGCG
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2.7 qRT-PCR #:0) TH. NeuroD-1. NCAM1 mRNA %i& 575
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Figure 1 | Morphology of human apical dental papilla stem cells in
primary culture (x100)
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Figure 2 | Flow cytometric characterization of surface markers of human
apical dental papilla stem cells
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Figure 3 | Transfection of human apical dental papilla stem cells with
different co-infection reagents using different multiplicities of infection
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Figure 4 | Lentiviral transfection of human apical dental papilla stem cells
with cannabinoid type | (CB1) protein expression
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Figure 5 | Effect of cannabinoid type | (CB1) overexpression on

proliferative activity of human apical dental papilla stem cells
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Figure 6 | Morphology of human apical papilla stem cells after neural
differentiation in each group (x100)
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Figure 7 | The mRNA expressions
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cell cells after 10 days of neural
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