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group, was investigated in this study to examine its effects on human non-small cell lung cancer cell line H1299 in vitro
and elucidate its potential mechanism of action. The impact of C12 on the proliferation, migration, and invasion abilities
of H1299 cells were assessed using methyl thiazolyl tetrazolium (MTT) assay, wound healing assay, cloning formation
assay, and Transwell assay. Flow cytometry was employed to evaluate the influence of C12 on cell cycle progression,
reactive oxygen species (ROS) production, mitochondrial membrane potential (MMP), and apoptosis induction in H1299
cells. Western blot analysis was conducted to investigate the expression levels of p21, Cyclin B1, CDK1, Bax, Bcl-2,
INK, p-INK, Erk1/2, p-Erk1/2, p38 and p-p38 proteins for exploring the anti-tumor mechanism underlying C12's actions.
The results demonstrated that C12 exerted inhibitory effects on the proliferation, migration, and invasion capacities of
H1299 cells in a time-dependent and concentration-dependent manner. Moreover, C12 induced G2/M phase arrest in the
cell cycle, reduced MMP levels, elevated ROS production, and triggered apoptotic processes. Flow cytometry analysis
revealed that C12 downregulated Cyclin B1 and CDKI1 protein expressions, resulting in G2/M phase arrest. C12 also
upregulated Bax/Bcl-2 ratio, promoting apoptosis. Furthermore, C12 activated MAPK signaling pathway by enhancing
phosphorylation levels of INK, Erkl1/2, and p38 proteins. In conclusion, C12 significantly suppressed proliferation,
migration, and invasion capabilities while inducing cell cycle arrest and apoptosis in H1299 cells. These effects may be
attributed to activation of the MAPK signaling pathway.
Key words: piperlongumine derivative; H1299 cell; proliferation; apoptosis; MAPK signaling pathway
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C12 exhibited antiproliferative effects in H1299 cells. A: Chemical structure of C12 and PL; B: The viability of cells after

treatment of C12 or PL with different concentrations and time were detected by MTT assay. n =3, X £ 5. P <0.05, "P < 0.01, ""P < 0.001

vs control group (0 umol-L™"). PL: Pierlongumine

A

24

Control 0.6 pmol-L!

.8 umol-L!
Figure 2

B
501 Bl 2h
x
=5 = 24h
£ 40+
-
=
S 30+
=
&
é 20
2
g 10_ Aeskok
© Fokeok
~ 0
”® - Control 0.6 0.8 1.0
1.0 pmol-L! C12 /pmol L

Inhibition of C12 on migration of H1299 cells. A: The migration ability of H1299 cells after C12 treatment was detected by
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Figure 3 C12 inhibited cell invasion and colony formation of H1299 cells. A: The Transwell assay was used to determine the invasiveness
of H1299 after exposure to C12; B: The colony formation assay was used to test the inhibition of C12. Scale: 100 um. n =3, ¥ 5. P <
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Figure 5 C12 induced apoptosis in H1299 cells. A: Measurement of mitochondrial membrane potential in H1299 cells. The cells were

stained with JC-1 staining and then analyzed by flow cytometry; B: The apoptosis rate of H1299 cells treated with C12 and PL was detected

by flow cytometry; C: The expression levels of Bax and Bcl-2 were detected by Western blot. n =3, % = 5. P <0.05, "P <0.01, ""P < 0.001

vs control group. Bax: Bcl-2 associated X protein; Bel-2: B-cell lymphoma-2
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Figure 6 ROS are involved in C12-induced apoptosis in H1299 cells. A, B: H1299 cells were cultured with C12 with or without NAC

(5 mmol-L™") and stained with DCFH-DA (10 pumol-L™) for 20 min. Cells were analyzed by a fluorescence microscope; C: Cell viability

effects of NAC and C12 were detected by MTT assay; D: Cell apoptosis rate was measured by flow cytometry after treated with C12 with or
without NAC for 24 h. n =3, X 5. 'P < 0.05, P < 0.01 vs control group; P < 0.001 vs C12 (1.0 umol-L"). ROS: Reactive oxygen

species, NAC: N-Acetyl-L-cysteine
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