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Association analysis of core pathways and epithelial cell subsets in
garcinol-mediated anti-breast cancer using network pharmacology

combined with single-cell RNA sequencing
Zhang Wenlong, Liu Jinhong, Yao Hui, Hu Yirong, Hu Xin"
(College of Pharmaceutical Science, South-Central Minzu University, Wuhan 430074, Hubei China)

Abstract To investigate the mechanism of action of garcinol against breast cancer and the characteristics of targeted
association with epithelial cell subsets, 283 potential targets of garcinol and 4560 targets related to breast cancer were
screened by network pharmacology, 192 intersection targets were obtained, PPI network was constructed and core targets
such as TP53, SRC, and AKT1 were selected; GO/KEGG enrichment analysis showed that potential targets were mainly
concentrated in tumor-related pathways such as pathway signaling in cancer and MAPK pathway. Molecular docking
verified that garcinol had good binding activity (binding energy<—5.0 kcal/mol) to potential targets, with binding energy
—8.7 kcal/mol to STAT3. Cell experiments showed that garcinol concentration-dependently inhibited the proliferation of two
breast cancer cells and down-regulated mRNA transcription and post-translational modifications (p-STAT3, p-AKT and
p-SRC). Single-cell sequencing analysis identified the subset composition of MCF-7 and MDA-MB-231 cells and selected
key epithelial cell subsets whose potential targeted pathways closely matched those predicted by network pharmacology.
Intersection analysis revealed potential genes and pathways involved in the regulation of malignant phenotypes of MCF-7

(proliferation-apoptosis) and MDA-MB-231 (invasion-migration) by garcinol. The study reveals the specific regulatory
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mechanism of garcinol against breast cancer and provides a theoretical basis for individualized treatment of breast cancer

and clinical translation of garcinol.

Keywords garcinol; breast cancer; network pharmacology; single-cell sequencing
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Tab. 1 Primer sequence

Gene Forward Primers (5'-3") Reverse Primers (5'-3")

TP53 TGTGACTTGCACGTACTCCC ACCATCGCTATCTGAGCAGC

SRC ACATCCCCAGCAACTACGTG CAGTAGGCACCTTTCGTGGT
AKTI CAGGATGTGGACCAACGTGA TCTCCTCCTCCTCCTGCTTC

JUN AACAGGTGGCACAGCTTAAAC CAACTGCTGCGTTAGCATGAG
EP300 ACCAGGAATGACTTCTAGTTTGA TGGAAGGCTGTTGCATACGA
MAPK3 CTCTGCCCTCCAAGACCAAG GACTGGCCCACCTCATCC
STAT3 CAGCAGCTTGACACACGGTA AAACACCAAAGTGGCATGTGA
MAPKI TACACCAACCTCTCGTACATCG CATGTCTGAAGCGCAGTAAGATT
RELA CCCCTTCCAAGAAGAGCAGC AGATCTTGAGCTCGGCAGTG
PIK3RI TGGACGGCGAAGTAAAGCAT AGCCATAGCCAGTTGCTGTT
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Fig. 3  Protein-protein interaction network of core genes for garcinol against breast cancer
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Fig. 4  Core target analysis of garcinol in breast cancer
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Tab. 2 Molecular docking binding energy between garcinol and top 10

core targets by degree value

[GEEN ZAk 45 45AE/ (keal/mol )

LA STAT3 -8.7
MAPK3 -7.6

EP300 -7.4

MAPK1 -7.1

AKTI -7.0

JUN -7.0

SRC -6.1

RELA -5.8

TP53 -5.7

PIK3R1 -73
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Fig. 6 Molecular docking conformations of garcinol with four core targets possessing the lowest binding energy
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Fig. 7 Effects of garcinol on proliferation and core target mRNA expression in breast cancer cells
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Fig. 8 Effects of garcinol on core target protein expression in breast cancer cells
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Fig. 9 Quality control pass rate and index distribution before and after quality control of single-cell transcriptome data of MCF-7 and MDA-MB-231 cells
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of MCF-7 and MDA-MB-231
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