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LONG Haitao', LEI Xue', CHEN Jiayi', MENG Jiao?>, SHAO Lihui®, LI Zhurui'*, CHEN Danping',
WANG Zhenchao'?*?, ZHOU Yue'**, LI Chengpeng'**

(‘College of Pharmacy, Guizhou University, Guiyang 550025, China; *National Key Laboratory of Green Pesticide, Key Laboratory
of Green Pesticide and Agricultural Bioengineering, Ministry of Education, Center for R&D of Fine Chemicals of Guizhou University,
Guiyang 550025, China; *Guizhou Engineering Laboratory for Synthetic Drugs, Guizhou University, Guiyang 550025, China)

Abstract This study aimed to investigate the inhibitory effect of Piperlongumine derivative C12 on
NSCLC (non-small cell lung cancer) cell line A549 and its mechanism in vitro. MTT assay and colony formation
assay were used to detect the effect of C12 on cell proliferation. Scratch assay and Transwell assay were used to
detect the effects of C12 on cell migration and invasion. Cell cycle and apoptosis were detected by flow cytometry.

Transcriptome sequencing was used to predict DEGs (differentially expressed genes) after C12 treatment. Western
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blot was used to verify the effect of C12 on the expression of related proteins. The results showed that C12 could ef-
fectively inhibit the proliferation, migration, and invasion of A549 cells, arrest cell cycle at Go/M phase and induce
cell apoptosis by regulating the expression of Bax and Bcl-2. The regulatory genes were mainly present in the chro-
mosomal component and were significantly enriched in molecular functions related to catalytic activity and DNA
binding, cell cycle biological processes, and MAPK and PI3K/Akt signaling pathways. C12 could increase intracel-
lular ROS level and activate MAPK signaling pathway to induce cell apoptosis by up-regulating the expression of
p-JNK, p-Erk1/2 and p-p38. At the same time, C12 induced autophagy by down-regulating p-Akt and p-mTOR and
up-regulating LC3-II. In conclusion, C12 could activate MAPK signaling pathway to induce apoptosis and inhibit

PI3K/Akt/m-TOR signaling pathway to induce autophagy in A549 cells.
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A: CL12M46 5 45K B: MTTIEA I C12%F ASA9AM I M C: R Asss SR AEC 1218 24 h/E g 172 fk; D: C12X 4lu 4R & 1L
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A: chemical structures of C12; B: the inhibitory effect of C12 on A549 cells was detected by MTT assay; C: the cell morphology of cells after treatment

with C12 for 24 h was observed under microscope; D: effect of C12 on cell colony formation. ****P<(0.000 1 compared with Control group.
El1 C124HIAS494RAEIETE
Fig.1 C12 exhibited antiproliferative effects in A549 cells
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A: the migration ability of A549 cells after C12 treatment was detected by scratch test; B: Transwell assay was used to detect the invasion ability of
A549 cells after C12 treatment. ***P<0.001 compared with Control group.

B2 C12ilHIAS49 BT B F1RZE
Fig.2 Inhibition of C12 on migration and invasion of A549 cells
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A: flow cytometry was used to detect the cell cycle distribution after C12 and PL treatment. B: Western blot was used to detect the expression levels of

G,/M phase related proteins p21, Cyclin Bl and CDK1. The data were expressed as the X£s of triplicate experiment. *P<0.05, **P<0.01 compared with
Control group.
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Fig.3 C12 induced G»/M cell cycle arrest in A549 cells
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A: the apoptosis rate of A549 cells treated with C12 and PL was detected by flow cytometry. B: the expression levels of apoptosis-related proteins Bax
and Bcl-2 were detected by Western blot. The data were expressed as the X+s of triplicate experiment. **P<0.01, ***P<0.001 compared with Control

group.
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Fig.5 Transcriptome sequencing analysis
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[El6 Western blot53#7C12%TMAPK/E S @ 18 X & AFRIK K FHIF2 N
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Fig.8 C12 induced autophagy in A549 cells through PI3K/Akt/mTOR signaling pathway
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