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Abstract: Osimertinib, as a first-line therapeutic agent for non-small cell lung cancer (NSCLC), significantly
prolongs patients' progression-free survival and overall survival. However, the development of acquired resistance
to this agent remains an unavoidable clinical challenge. This study investigated platycodin D (PD) as a potential
resistance modulator. Cell viability was assessed using the CCK-8 assay; cell proliferation was detected using the
colony formation assay; cytotoxic effects were evaluated via lactate dehydrogenase (LDH) release; apoptosis was
detected by PI/Hoechst double staining and flow cytometry; and the expression of apoptosis-related proteins and
key components of the Akt/p70S6K pathway as well as phosphorylation levels were examined by Western blot.
Results demonstrated that platycodin D suppressed the viability of osimertinib-acquired resistant NSCLC cells and

exhibited synergistic antiproliferative effects when combined with osimertinib. The combination treatment
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significantly inhibited cell growth and induced apoptosis, with effects markedly stronger than either agent alone.

Mechanistic studies revealed that the combined treatment more effectively suppressed the phosphorylation of Akt

and p70S6K as compared to the single treatment group. In conclusion, this study reveals that platycodin D can

enhance the cytotoxic effect of osimertinib against resistant NSCLC cells and reverse osimertinib resistance by

inhibiting the Akt/p70S6K signaling pathway, thereby providing a promising strategy to overcome osimertinib

resistance.
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Figure 1 Sensitivity of non-small cell lung cancer cells to

osimertinib (Osi). The indicated cells were exposed to Osi for 48 h
and then detected by CCK-8 assay
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Figure 2 Effects of platycodin D (PD) on the proliferation of Osi-sensitive and -resistant cell lines. A, B: PC9 and PC9/OR (A), HCC827

and HCC827/0OR (B) cells were treated with different concentrations of PD, and cell viability was assessed using the CCK-8 assay; C, D:
CCK-8 assay was used to determine the viability of PC9/OR (C) and HCC827/OR (D) cells after 24, 48 and 72 h treatment with different
concentrations of PD. "P < 0.05, “P < 0.01, “"P < 0.001, """P < 0.000 1; E: The clone formation was used to detect the effect of PD on the

proliferation of PC9/OR and HCC827/OR cells (left) and the quantitative analysis of the results (right); F: Cellular morphology of PC9/OR
and HCC827/0OR cells after treatment with PD (4, 8, 12 and 20 pmol-L™) for 48 h. Magnification = 10x, scale bar: 360 um, n = 3, x £ s.
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Figure 3 Effects of the combination of PD and Osi on NSCLC cells resistant to Osi in vitro. A, B: CCK-8 assay was conducted to explore
the proliferative capacities of PC9/OR (A) and HCC827/OR (B) treated with the Osi (0.1, 1, 2.5 and 5 pmol-L™), PD (4, 8, 10 and 12 pmol-L™),
and the combination of PD and Osi for 48 h; C, D: Synergy scoring models demonstrating the synergistic effect of Osi and PD. PC9/OR (C)
and HCC827/OR (D) cells were treated with different concentrations of Osi and PD, or their combination as indicated for 48 h.
Subsequently, the synergy scoring models were constructed by SynergyFinder according to the cell viability; E: Cellular morphology of PC9/
OR and HCC827/OR cells after treatment with PD and Osi for 48 h, Magnification = 10x , scale bar: 360 pum; F, G: The lactate
dehydrogenase (LDH) release assay was used to determine LDH content in the cell supernatant. PC9/OR (F) cells were treated with 1 pmol-L"
Osi and 8 umol-L"' PD, while HCC827/OR (G) cells were treated with 2.5 pmol-L™" Osi and 10 pmol-L" PD, for 24 h. n =3, x £5. "P < 0.05,

HkE wkk

“P<0.01,P<0.001, P <0.000 1
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Figure 4 The enhancement effect of PD combined with Osi on apoptosis of the Osi-resistant cells. A, B: The CCK-8 assay was applied to
determine the reversal effect of 2.5 mmol-L" 3-methyladenine (3-MA), 10 pumol-L" chloroquine (CQ), 20 umol-L"' ferrostatin-1 (Fer-1) and
20 umol-L" Z-VAD (OMe)-FMK (Z-VAD) on the viability suppression induced by the combined treatment of 8 pmol-L" PD and 1 umol-L"'
Osi in PC9/OR (A) and HCC827/OR (B) cell lines; C—F: The apoptosis of PC9/OR (E) and HCC827/OR (F) treated with 10 umol-L™" PD
and 2.5 pmol-L™" Osi was measured by flow cytometry with Annexin V-FITC/PI staining. The quantitative results are displayed in Figure 4C
and D, respectively; G-J: PC9/OR (G) and HCC827/OR (I) cells were treated with different concentrations of PD for 24 h, followed by
Western blot analysis to detect the protein expression of cleaved-PARP and quantification values; K—M: PC9/OR cells were treated with
8 umol-L™" PD and 1 pmol-L™" Osi for 6 h, followed by Western blot analysis to detect the protein expression of cleaved-PARP and CCAS3
and quantification values; N-P: HCC827/OR cells were treated with 10 pumol-L"' PD and 2.5 umol-L" Osi for 5 h, followed by Western blot
analysis to detect the protein expression of cleaved-PARP and CCAS3 and quantification values; Q—T: PC9/OR and HCC827/OR treated
with 8 pmol-L”" PD and 1 umol-L™" Osi for 24 h, stained with PI and Hoechst 33342 and photographed by fluorescence microscopy.
Quantitative analysis of fluorescence staining in PC9/OR and HCC827/OR cell lines and conducted using Image J for statistical evaluation.
Magnification = 10%, scale bar: 170 um. n =3, x £5. 'P<0.05,"P<0.01,

ok

P<0.001,
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P<0.000 1. CAS3: Caspase 3; CCAS3: Cleaved-Caspase 3
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Figure 5 The inhibitory effect of PD combined with Osi on the Akt/p70S6K signaling pathway. A—F: Western blot analysis of the effects
of different concentrations of PD on the phosphorylation of Akt and p70S6K in PC9/OR (A) and HCC827/OR (D) cells for 24 h, along with
their normalization analysis; G-L: Western blot analysis of the effects of PD and Osi on the phosphorylation of Akt and p70S6K in PC9/OR
(G) and HCC827/OR (J) cells, along with their normalization analysis; M, N: Effects of Osi combined with 0.5 pmol-L" capivasertib on the

viability of PC9/OR (M) and HCC827/OR (N) cells were assessed by CCK-8 assay. n=3,x 5. P <0.05, "P<0.01,
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