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Investigation into effect and mechanism of resveratrol in reversing tamoxifen
resistance in breast cancer using DIA proteomics

LI Juan, SHEN Lijie
Department of Pharmacy, Changzhou Maternity and Child Health Hospital, Changzhou 213003, China

Abstract: Objective To investigate the effect and molecular mechanism of resveratrol in reversing tamoxifen resistance in breast
cancer. Methods The half-maximal inhibitory concentration (ICso) of TAM on MCF-7 parental cells and MCF-7/TAM resistant cells
was determined at 24, 48, and 72 hours using the CCK-8 assay to establish the resistance model. Resveratrol (10, 20, 50 umol-L™") was
combined with TAM to treat MCF-7/TAM cells, and cell proliferation, apoptosis, and cell cycle were assessed. Differential proteins
were identified via DIA-based quantitative proteomics, followed by gene ontology (GO) functional analysis, KEGG pathway analysis,
and protein-protein interaction (PPI) network analysis. Western blotting was used to validate the expression of key proteins in the
PI3K/Akt signaling pathway. Results The ICso values of MCF-7/TAM cells at all time points were significantly higher than those of
parental cells (P < 0.05), confirming successful establishment of a stable resistant model. Compared with TAM alone, the combination
of resveratrol and TAM significantly suppressed MCF-7/TAM cell proliferation, increased total apoptosis rate, and arrested cells in the
Gi phase (all P < 0.05). Proteomic analysis identified 491 differentially expressed proteins (239 upregulated, 252 downregulated),
primarily enriched in cell cycle regulation, apoptosis, and drug transport processes, including key proteins such as fibrillin 1 (Fbnl),
myeloid nuclear differentiation antigen (Mnda), high-mobility group nucleosome-binding domain 2 (Hmgn2), and ATPase 9A (Atp9a).
GO analysis revealed that differentially expressed proteins were mainly involved in molecular function regulation, intracellular

anatomical structure, and immune system processes. KEGG and PPI analyses indicated that the PI3K/Akt signaling pathway was the
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central pathway. Western blotting confirmed that compared with TAM treatment alone, the combination therapy significantly reduced

the expression levels of p-PI3K and p-Akt (P < 0.05). Conclusion Resveratrol can effectively reverse tamoxifen resistance in MCF-

7/TAM cells by inhibiting the PI3K/Akt signaling pathway and regulating the expression of proteins related to cell cycle, apoptosis and

drug transport.
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Table 1 ICso values of TAM against MCF-7 cells and MCF-7/TAM-resistant cells ( X *s, n=3)

ICso/(ng ML)

24 h

48 h 72h

MCF-7 401
MCF-7/TAM {24 41 Jfa

4.47+0.78
22.184+2.14™

3.38+0.52
17.54+1.87"

3.11£0.33
11.47+1.43™

5 MCF-7 4iiffatb#%: **P<<0.001.
P <0.001 vs MCF-7 cell.
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Table 2 Effect of combination therapy on proliferative capacity of MCF-7/TAM-resistant cells ( X *s, n=3)
HA) WK HHIRAER/ % HETE AN 2 /%
Xof et — 93.62+1.35 6.38+1.35
TAM 10 pg'mL™! 76.35+2.18 23.651+2.18
TAM+ HZE g 10 pg-mL™'+10 umol-L™! 61.09+2.63 39.9142.63
10 pg'mL™'+20 pmol-L™! 50.37+1.88" 49.631+1.88"
10 pg'mL™'+50 pumol-L™! 42.18+3.02" 57.82£3.02"

5 TAM 464 "P<<0.05.
“P < 0.05 vs TAM group.
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Fig. 1 Effects of resveratrol combined with tamoxifen on apoptosis (A) and cell cycle distribution (B) in MCF-7/TAM cells
detected by flow cytometry

# 3 BESFZX MCF-7/TAM THZAZHRURAT MM (X £s, n=3)
Table 3 Effect of combination therapy on apoptosis in MCF-7/TAM-resistant cells ( X *s, n=3)

51 WA RIATRI% G1/%
X i — 9.32+1.83 58.92+5.45
TAM 10 pg-mL™! 10.39+2.03 60.34+5.98
TAM+ H# g 10 pg'mL™'+10 pmol-L! 12.71+£3.44" 63.12+6.02"
10 pg'mL™'420 pmol-L™! 15.38+3.19" 67.48+5.76"
10 pg-mL™'+50 pmol-L~! 18.39+3.32" 71.29+5.12°
5 TAM AL "P<<0.05.
“P<0.01 vs TAM group.
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PR R AT TR S T, (R 25 40
T2, E25WI%HE 710, ATP B 9A (Atp9a) 1E N
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Fig. 8 Statistical chart of pathway annotations for significantly differentially expressed proteins (Top 20)
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Fig. 9 Western blotting analysis of effects of combination
therapy on expression of proteins associated with PI3K/Akt
signaling pathway
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Table 4 Effects of combination therapy on expression of proteins associated with PI3K/AKkt signaling pathway ( X s, n=3)

) WP PI3K/B-actin p-PI3K/B-actin Akt/B-actin p-Akt/B-actin
MCF-7 41 — 1.15%0.11 0.8440.22 1.024+0.15 0.9440.18
TAM 10 pg-mL™! 1.13£0.09 1.31+£0.287 1.06£0.17 1.24+0.24%
TAM+ 22 10 pg'mL™'450 pmol-L™! 0.78+0.12" 0.92+0.19" 1.04£0.12 0.66+0.13"

5 MCF-7 448 *P<0.05: 5 TAM 4L "P<0.05.
#P <0.05 vs MCF-7 cell group; “P < 0.01 vs TAM group.
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