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A novel chalcone derivative C13 inhibits the growth of human
gastric cancer cells through suppressing ErbB4/PI3K/AKT
signaling pathway
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(Modern Research Center for Traditional Chinese Medicine, Beijing Institute of Traditional Chinese Medicine,
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Abstract: 3'-Hydroxy-4' -methoxy-2-hydroxy-5-bromochalcone (hereinafter referred to as C13) is a novel
chalcone derivative obtained in the process of structural modification of DHMMEF, the antitumor active compound
of Resina Draconis, in our laboratory. In this study, we investigated the effects of C13 on the proliferation and
apoptosis of human gastric cancer HGC-27 and AGS cells and its potential mechanism of action. Firstly, through
methyl thiazolyl tetrazolium (MTT), colony formation assay, and S-ethynyl-2'-deoxyuridine (EdU) staining, we
found that C13 inhibited the proliferation ability of human gastric cancer HGC-27 and AGS cells. Using flow
cytometry and Western blot, it was found that C13 induced apoptosis in human gastric cancer HGC-27 and AGS

WcAe 1 H: 2023-11-08; & 18] F ) 2024-01-12.

FEGIH : E KRR A S G R BITE (82074072); H SR s AL AR 55 2% % 0T 4 (2023-JYB-JBQN-051); A3t i 25 25 R 2% [ S RN A Rl & i
R (1ZPY202206); [ 55 H 2 24 5 B =) 15 AR I 3 23 SR

*E T Tel: 86-10-64286180, E-mail: huzhongdong@126.com; drlj666@163.com

DOI: 10.16438/j.0513-4870.2023-1262



- 958 - 222224 Acta Pharmaceutica Sinica 2024, 59(4): 957-964

cells, and up-regulated the protein level of cleaved poly ADP-ribose polymerase (cleaved-PARP). The results of

RNA sequencing analysis showed that the Erb-b2 receptor tyrosine kinase 4/phosphoinositide 3-kinases/AKT

(ErbB4/PI3K/AKT) signaling pathway may be involved in anti-gastric cancer activity of C13. Finally, the results of

immunoblotting assay showed that C13 treatment down-regulated the protein levels of ErbB4 and phospho-ErbB4,

as well as down-regulated the phosphorylation levels of PI3K and AKT in human gastric cancer HGC-27 and AGS

cells, which verified the results from RNA-seq analysis. In conclusion, C13 inhibited the proliferation and induced

apoptosis of human gastric cancer cells, which may be related to the down-regulation of ErbB4/PI3K/AKT

signaling pathway. This study may provide a candidate drug for the treatment of gastric cancer.
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Figure 1 The chemical structure of C13
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Figure 2 Effects of C13 on the proliferation of HGC-27 and AGS cells. A, B: Effects of C13 on the viability of HGC-27 and AGS cells

after treatment with different concentrations and time; C - F: Representative images of EdU staining of HGC-27 and AGS cells and

EdU-positive cell proportion after C13 (1.5 and 3 umol-L™) treatment for 24 h. Scale bars represent 100 um; G, H: Representative images of

the cell colony formation assay of HGC-27 and AGS cells and the quantification of colony number after C13 (1.5 umol-L™") treatment for

12 days; n=3,x+s. "P<0.01 vs control group (0 umol-L™)
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Figure 3 Effects of C13 on apoptosis of HGC-27 and AGS cells. A-D: Representative images of apoptosis detection by Annexin V/PI

flow cytometry and the quantification of apoptosis rate after C13 (1.5 and 3 pmol-L") treatment for 48 h; E, F: Cleaved-poly ADP-ribose

polymerase (cleaved-PARP) protein levels were detected by Western blot analysis and quantified using Tmage T after C13 (1.5 and 3 pmol-L™")

treatment for 48 h. n=3,Xx+5. 'P<0.05, "P < 0.01 vs control group
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Figure 4 Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis of RNA sequencing on HGC-27 cells treated
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Figure 5 Effects of C13 on ErbB4/PI3K/AKT signaling pathway in HGC-27 and AGS cells. HGC-27 and AGS cells treated with C13 (0,
1.5, 3 umol-L™) for 48 h were subjected to Western blot analysis (A), and the quantification using Image J (B-G). n =3,X 5. P < 0.05,
“P<0.01 vs control group. ErbB4: Erb-b2 receptor tyrosine kinase 4; PI3K: Phosphoinositide 3-kinases
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Figure 6 C13 inhibited the proliferation and induced the apoptosis

of human gastric cancer cells through downregulating ErbB4/PI3K/
AKT signaling pathway
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Brs BE W £ Ak AT TR T 5 20 A5 2828 LBl 4 kAT
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