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mechanisms remain unclarified. Firstly, the effects of artesunate on cell activity, proliferation and apoptosis of U87
and U251 human glioma cells were explored. It was found that artesunate exerted stronger inhibitory effects on the
activity and proliferation of U87 cells than U251 cells. It could significantly promote apoptosis in U87 cells (P <
0.05), while only high dose of artesunate can promote that of U251 cells (P < 0.01), detected by Hoechst and
TUNEL cell apoptosis staining. Further, the differential expression gene sets between artesunate-sensitive and
non-sensitive cell line, as well the therapeutic effects-related genes of artesunate were obtained through
transcriptome sequencing and differential data analysis by using the lysates of U87 and U251 cells before and after
artesunate treatment, aiming to explore the molecular mechanism of distinct artesunate sensitivity to two types of
cells. Then, key putative targets that related to therapeutic effects were screened by constructing the interaction
network of differential genes of three above comparison groups, and calculating their topological characteristics.
Pathway enrichment analysis showed that those key putative targets were significantly enriched in several signaling
pathways that were closely associated with the main pathological changes of glioma, among which apoptosis-
related activating transcription factor 4 (ATF4)-DNA damage induced transcript 3 (DDIT3) - polyadenosine
diphosphate ribose polymerase 1 (PARP1) signaling axis was the most enriched in. Molecular docking indicated
that artesunate had fine binding affinities with ATF4 and DDIT3. Above all, this study preliminarily revealed that
ATF4-DDIT3-PARP1 signaling axis is the target pathway of artesunate intervening with U87 glioma cells, and
PARP1 may be an important gene for U251 cells to develop resistance to artesunate. Our results not only provide
fundamental experimental evidence for artesunate as a potential therapeutic drug in glioma treatment, but shed
light into overcoming drug resistance in its clinical therapy.
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Figure 1 The effects of artesunate (ART) on the cell viability (A, B) and proliferation (C, D) of U87 and U251 glioma cells. n = 3, x + s.

‘P<0.05,"P<0.01, P <0.001 vs the control group
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Figure 4 Molecular docking of ART with ATF4 (A, D), DDIT3 (B, E) and PARP1 (C, F) proteins using AutoDock v4.2.6 and AutoDock
Vina v1.1.2. software. ATF4: Activating transcription factor 4; DDIT3: DNA damage induced transcript 3; PARP1: Polyadenosine

diphosphate ribose polymerase 1

Table 1 Binding energy of ART with ATF4, DDIT3, PARP1 and
protein complex ligands calculated by AutoDock Vina v1.1.2

Gene name Ligand name Binding energy/kcal-mol”
ATF4 PO4* -3.90
Mn** -1.20
ART ~7.60
PARP1 Talazoparib -14.30
ART -6.90
DDIT3 ART -6.50
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Figure 5 Schematic diagram of ART intervening with glioma. ATF4-DDIT3-PARP1 signaling pathway may be the target axis of ART in

the treatment of glioma
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