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Abstract: Objective To discover natural product molecules with novel scaffolds targeting the epidermal growth factor receptor
(EGFR) for the treatment of non-small cell lung cancer (NSCLC) from a traditional Chinese medicine (TCM) natural product database.
Methods A consensus virtual screening method was utilized to screen potential compound molecules from a TCM natural product
compound library, followed by enzymatic and cellular activity tests for validation. Results A total of four compounds with inhibitory
activity against EGFR were screened from a TCM natural product compound library consisting of 527 small molecules. Among them,
the compound hirsutrin (248) exhibited superior inhibitory activity against wild-type NSCLC cells (ICs0= 0.016 umol/L) compared to
the control drug gefitinib (ICso = 0.343 pmol/L). Additionally, the compound phellamurin (376) not only demonstrated inhibitory
activity against wild-type NSCLC cells (ICs0= 18.725 umol/L) but also showed approximately two-fold selectivity towards two EGFR
mutant cells (L858R-T790M-C797S and dell9-T790M-C797S), indicating potential anti-drug resistance properties. Conclusion
Through this study, a total of four TCM natural product molecules with inhibitory activity against EGFR and NSCLC cells were
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identified. These findings will provide assistance for subsequent structural modifications and the development of more efficient small-

molecule EGFR inhibitors, and lay a foundation for the research and clinical studies of NSCLC drugs.

Key words: epidermal growth factor; natural product of traditional Chinese medicine; virtual screening; non-small cell lung cancer;

hirsutrin; phellamurin
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Fig. 1 Several representative EGFR inhibitors approved for marketing
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Table 1 Virtual screening of 14 natural product molecules
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Fig. 3 Structures, names and CAS numbers of five screened TCM natural products and commercial inhibitor erlotinib
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erlotinib (F) with EGFR, respectively
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Table 2 Inhibition rate of four TCM natural products

targeted to EGFR
R k] /%
248 22.81
290 34.98
376 28.41
377 28.12

R3 A FRGRAFYMEARRIE A E ISR
Table 3 Inhibitory activity of four TCM natural products

towards to lung cancer cells
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I
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