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Hesperidin targeting B-catenin inhibits hepatocellular carcinoma stemness and
enhances sorafenib sensitivity

SUN Nianzi, SUN Xiangjun
Graduate Training Base of Linyi People’s Hospital, Guangzhou University of Chinese Medicine, Linyi 276000, China

Abstract: Objective To explore the inhibitory effect of hesperidin on stemness of hepatoma cells by targeting B-catenin, and evaluate
its enhancing effect on sorafenib sensitivity. Methods HepG2 cells in logarithmic growth phase were selected, and control group,
hesperidin low-, high-dose (0.5, 1.5 mmol/L) groups were set up for tumor spheroidization experiments, Western blotting and
immunofluorescence techniques were used to detect the expressions of stemness related proteins, and qRT PCR was used to detect the
expressions of stemness related genes. After one week of HepG2 cells culture, the half inhibitory concentration (ICso) curve of cells
against sorafenib was measured to observe cell proliferation and apoptosis. A stable HepG2 cell line overexpressing f-catenin was
constructed, overexpressing p-catenin group and overexpressing f-catenin + hesperidin (1.5 mmol/L) group were set up for tumor
spheroidization experiments, and the expressions of stemness related proteins were detected; The ICso curve of cells against sorafenib
was measured to observe cell proliferation and apoptosis. After injecting HepG2 cells into nude mice, hesperidin or sorafenib was
administered, tumor size was regularly observed and recorded. Immunohistochemistry and Western blotting were used to detect the
expressions of Ki67, B-catenin, cysteine aspartate protease-3 (Caspase-3), CD44 and CD133 proteins in tumor tissue. Results
Hesperidin could effectively inhibit the spheroidization ability of tumor cells (P < 0.001), reduce the volume and quantity of cell
spheroids (P < 0.001), and significantly decrease the expressions of stemness related proteins (P < 0.001). In addition, hesperidin could
enhance the sensitivity of tumor cells to sorafenib and affect the localization of B-catenin. The in vivo experimental results showed that

hesperidin had anti-tumor effects, and the combination with sorafenib had a better effect. Conclusion Hesperidin inhibits the stemness
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of hepatoma cells by targeting -catenin, and significantly enhances the sensitivity of sorafenib to hepatoma cells.
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Table 1 Primer sequences
H A SIS (5°-37)
CD44 F: ATGGACAAGTTTTGGTGGCACGC
R: AAGATGTAACCTCCTGAAGTGCTGC
CD133 F: TGGATGCAGAACTTGACAACGT
R: ATACCTGCTACGACAGTCGTGGT
[-catenin F: CTTCACCTGACAGATCCAAGTC
R: CCTTCCATCCCTTCCTGTTTAG
GAPDH F: TCGTGGAAGGACTCATGACC

R: TCCACCACCCTGTTGCTGTA
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PCR #:ll CD44. CDI133 mRNA £ik; HxIH4LLE: ™ P<0.001,

A-tumor suspension spheroid experiment (x 100); B-protein expressions of CD44 and CD133 detected by Western blotting; C-protein expressions of CD44
and CD133 detected by immunofluorescence (x 200); D-mRNA expressions of CD44 and CD133 detected by qRT-PCR; P < 0.001 vs control group.

E1

18 B X AT AR T AR HIEER (X +s,n=8)

Fig.1 Inhibitory effect of hesperidin on stemness characteristics of hepatoma cells (X +s,n=38)
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2 Ml Bax SREARIEL; SXRAHE:

*P<0.001.

A-ICs curve of sorafenib against HepG2 cells; B-cell proliferation detected by EAU experiment (x 400); C-cell apoptosis detected by flow cytometry; D-

protein expressions of Bcl-2 and Bax detected by Western blotting;

&R E R AT R A R A BRI (x£s,n=8)

& 2

***P < 0.001 vs control group.

Fig.2 Hesperidin enhances sensitivity of hepatoma cells to sorafenib (X + s, n=8)
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AR B IF R ERSEIS (X 100); B-Western blotting K3l B-catenin 2 13615 : C-HfE5¢ Al B-catenin & [13E7% (X200); *P<<0.05

'p<<0.001, El4. 57H.

P<<0.01

A-tumor suspension spheroid experiment (x 100); B-B-catenin protein expression detected by Western blotting; C-B-catenin protein expression detect by

immunofluorescence (x 200); "P<0.05 **P<0.01

***P <0.001, same as Figs. 4, 5.

3 PEEFEELE p-catenin HHMFIEHZIEA (x+£s,n=8)

Fig. 3 Hesperidin targets f-catenin and inhibits its nuclear translocation (X + s, n =8)
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Fig.5 Hesperidin targets f-catenin to enhance sorafenib sensitivity (X + s, n =8)
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