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Abstract: Objective To investigate the effect of blueberry-derived tectorigenin (TEC) on hepatocellular carcinoma cell lines
HepG2 and Huh7 and its mechanism. Methods TEC was extracted from blueberries and purified, and a bioinformatics analysis was
performed to identify potential target genes and signaling pathways. HepG2 and Huh7 cell lines were used and divided into 0, 30, 60,
and 90 pg/mL groups according to the concentration of TEC. CCK-8 assay was used to measure cell viability ; wound healing assay and
Transwell assay were used to assess the migration ability of cells; flow cytometry was used to measure cell apoptosis rate ; Western Blot
was used to measure the protein expression levels of CCNB1, p53, MDM2, Bax, Bcl-2, and active-Caspase 3. Cell models with low
CCNBI1 expression (NC group, si-NC group, si-NCHTEC group, si-CCNBI1 group, and si-CCNBI+TEC group) and CCNBI
overexpression (OE-NC group, OE-NC+TEC group, OE-CCNBI1 group, and OE-CCNBI+TEC group) were established to validate the
targets. A one-way analysis of variance or two factors analysis of variance was used for comparison of continuous data between multiple
groups, and the least significant difference ¢-test was used for further comparison between two groups. The Wilcoxon signed rank sum test
was used to compare the expression levels of genes between cancer tissue and paracancerous tissue. Results  In HepG2 and Huh7 cells
under the same concentration of TEC, cell viability at 24 hours of TEC intervention was significantly lower than that at 12 and 48 hours
(all P<0.05), and at 24 hours of intervention, the TEC 90 wg/mL group had a significantly lower cell viability than the other groups (all
P<0.05). Therefore, TEC intervention for 24 hours at a concentration of 90 pg/mL was used for subsequent studies. Compared with the
TEC 0 pg/mL group, the 30, 60, and 90 pg/mL groups had significant reductions in the number of migrated cells and wound healing
rate (all P<0.05), and compared with the NC group and si-NC group, the si-NC+TEC group and the si-CCNB1 group for HepG2 and
Huh7 cells had significant reductions in the number of migrated cells and wound healing rate (all P<0.05). Compared with the NC group
and si-NC group, the si-NC+TEC group and the si-CCNB1 group for HepG2 and Huh7 cells had a significant increase in cell apoptosis
rate (all P<0.05). For HepG2 cells, compared with the O pg/mL group, the 30, 60, and 90 pg/mL groups had significant reductions in
the protein expression levels of CCNB1 and Bel-2 (all P<0.05), and the 60 and 90 wg/mL groups had significant increases in the protein
expression levels of p53, Bax, and active-Caspase 3 (all P<0.001) and a significant reduction in the protein expression level of MDM2
(both P<0.05). For Huh7 cells, compared with the 0 pg/mL group, the 30, 60, and 90 pg/mL groups had a significant reduction in the
protein expression level of CCNB1 (all P<0.01) ; the 60 and 90 pg/mL groups had significant increases in the protein expression levels of
p53 and Bax and a significant reduction in the protein expression level of MDM2 (all P<0.05) ; the 90 wg/mL group had a significant
reduction in the protein expression level of Bel-2 and a significant increase in the protein expression level of active-Caspase 3 (both P<
0.01). Compared with the si-NC group, the si-NC+TEC group and the si-CCNB1 group for HepG2 and Huh7 cells had significant
reductions in the protein expression levels of CCNB1, MDM2, and Bel-2 and significant increases in the protein expression levels of p53
and Bax (all P<0.05). Compared with the OE-NC group, the OE-NCHTEC group for HepG2 and Huh7 cells had significant reductions in
the protein expression levels of CCNB1 and MDM2 and a significant increase in the protein expression level of p53 (all P<0.05) , while
the OE-CCNB1 group had significant increases in the protein expression levels of CCNB1 and MDM2 and a significant reduction in the
protein expression level of p53 (all P<0.05) , and there were no significant differences in the protein expression level of CCNBI,
MDM2, and p53 between the OE-CCNB1 group and the OE-CCNBI+TEC group (all P>0.05). Conclusion TEC can inhibit the
proliferation and migration of HepG2 and Huh7 cells and promote their apoptosis in vitro, possibly by downregulating the expression of

CCNBI and activating the p53 signaling pathway.
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Table 1 The effect of different concentrations of TEC on
the survival rate of HepG2 and Huh7 cells

TEC ¥k J¥ Yl BAF 15 %
(pg/mL) 12h 24 h 48 h
HepG2
0 1.000" 1.000" 1.000"
30 0.829+0.102"  0.647+0.042"  0.911+0.090"?
60 0.749+0.087"%  0.588+0.064"  0.839+0.034%
90 0.585+0.062  0.516+0.055 0.742+0.096%
Huh7
0 1.000" 1.000" 1.000
30 0.937+0.052"%  0.803+0.029"  0.983+0.034%
60 0.843+0.038%  0.752+0.057"”  0.987+0.051%
90 0.812+0.131¥  0.734+0.063 0.913+0.092%

U 2 51— ] A TEC R I 90 pg/mL 4 LLAE, 1) P<0.0555
[f]— TEC ¥ B2 N T B 24 h B3, 2) P<0.05,
2.5 TEC A& ie B =9 %ee 5 NCYL K si-NCZHAH
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M TR B E ETH(PE<0.05) 5 si-CCNBI+TEC 45
si-CCNB1 410 LI 3 1 2 0 (PE4>0.05) (K1 7).
2.6 TECHATE Atk & & &k 9% 1E HepG2 4l
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i CCNB1 i Bel-2 8 1A KF- 19 T I (P {44 <0.05) , 60
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-1 9E (P{EF4<0.001) , [F] B FBf MDM2 2 [ 2 55 1 FEAIG
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20 CCNB1 . MDM2 '3 T~ ¥, p53 & /K F_LiE (P <
0.05) , i OE-CCNB1 #1 /Y CCNB1 F1 MDM2 %5 14 £ 35 /K
S B pS3 B AR A KOE ) I R (P <
0.05) ; #X1i ,OE-CCNB1 215 OE-CCNBI+TEC 21 CCNB1 ,
MDM2 } p53 £ IR KPR IR GE T2 25 7 (P (3>
0.05)(&110).
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Figure 2 CCNBI is highly expressed in hepatocellular carcinoma tissues
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Figure 3 The results of Transwell experiment in each group of cells (crystal violet staining ,x100)
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Figure 4 The results of cell scratch test in each group
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Figure 5 Results of Transwell assay after CCNB1 knockdown in each group of cells (crystal violet staining,x100)
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Figure 6 Scratch images of cells in each group after knockdown of CCNB1
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Figure 10 Comparison of protein expression levels in different groups of cells after overexpression of CCNB1
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