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Glaucocalyxin B triggers the senescence of lung adenocarcinoma
cells via the inhibition of Prdx I/ROS/p53 pathway

CHEN Tian-chen, JIANG Xiao-gang’, SUN Xiong-hua’

(College of Pharmaceutical Sciences, Suzhou Medical College of Soochow University, Suzhou 215123, China)

Abstract: Exploring cellular senescence inducers is one of the approaches to screen anti-tumor active lead
compounds. Whether glaucocalyxin B induces cellular senescence remains to be elucidated. This study aims to
investigate the effect and mechanism of glaucocalyxin B on the senescence of lung adenocarcinoma A549 cells.
2 and 5 pmol-L" of glaucocalyxin B induced senescence in A549 cells. Glaucocalyxin B significantly increased the
levels of cyclin-dependent kinase inhibitor 1A (p21) and the proportion of f-galactosidase staining-positive cells in
A549 cells. Glaucocalyxin B had no significant effect on the levels of peroxiredoxin I (Prdx I) protein in A549 cells
but significantly inhibited its enzymatic activity. Knockdown of Prdx I induced senescence in A549 cells.
Glaucocalyxin B inhibited the enzyme activity of Prdx I, leading to the increase of reactive oxygen species (ROS),
and the ROS scavenger N-acetylcysteine attenuated glaucocalyxin B-induced the senescence of A549 cells. Either
glaucocalyxin B or Prdx I knockdown significantly upregulated the levels of tumor protein p53 in AS549 cells,
while knockdown of p53 significantly inhibited glaucocalyxin B-induced the senescence of A549 cells. In
conclusion, glaucocalyxin B can induce senescence in lung adenocarcinoma cells by inhibiting the Prdx I/ROS/p53
pathway, which might be one of its anti-tumor mechanisms.
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Figure 1 GLB induces the senescence of lung adenocarcinoma

cells. A: A549 cells were treated with GLB at 2 and 5 pmol-L"' for
48 h, and the levels of p21 protein expression were determined by
Western blot analysis; B: A549 cells were treated with GLB at 2
and 5 pmol-L"' for 48 h, and the percentage of senescent cells was
measured by senescence-associated f -galactosidase (SA-/ -gal)
staining method. Scale bar: 20 pm, x200. n =3, X+ s. P < 0.05 vs
control group. Veh: Vehicle; GLB: Glaucocalyxin B
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Figure 2 GLB induced the increase of ROS in lung adenocarcinoma
cells. Immunofluorescence staining of intracellular ROS (red) after
5 umol-L" GLB treatment for 48 h using 2',7'-dichlorodihydrofluo-
rescein diacetate (DCFH-DA) probe staining method. Scale bar:
20 pm, x200
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Figure 3 ROS is necessary for GLB-induced the senescence of lung adenocarcinoma cells. A: A549 cells were treated with 5 pmol-L™
GLB and/or 5 mmol-L" N-acetylcysteine (NAC) for 48 h, and the levels of p21 and GAPDH protein were determined by Western blot
analysis; B: A549 cells were treated with 5 umol-L"' GLB and/or 5 mmol-L" NAC for 48 h, and the percentage of senescent cells was

measured by SA-$-gal staining method. Scale bar: 20 pm, x200. n =3, X+ 5. "P < 0.05 vs control group; "P < 0.05 vs GLB group
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Figure 4 GLB repressed the peroxidase activity of peroxiredoxin N | # 3
5 pm
(Prdx I) in human lung adenocarcinoma cells. A: A549 cells were NCSiRNA g, PrdxIsiRNA-#1 Pre I siRNA-#2
treated with 5 pmol-L" GLB for 48 h, and the levels of Prdx I E&o *
protein were determined by immunoblotting; B: The relative 2?340
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Figure 5 Knockdown of Prdx I induced the senescence of lung
adenocarcinoma cells. A: A549 cells were transfected with Prdx [
siRNA for 48 h, and the levels of p21 and GAPDH protein
expression were determined by Western blot analysis; B: A549
cells were transfected with Prdx I siRNA for 48 h, and the
percentage of senescent cells was measured by SA-/f-gal staining
method. Scale bar: 20 um, x200. n = 3, X + s. P < 0.05 vs NC
siRNA group
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Figure 6 p53 is essential in GLB-induced the senescence of lung adenocarcinoma cells. A: A549 cells were treated with 5 umol-L" GLB

or transfection with Prdx I siRNA for 48 h, and the level of p53 protein were measured by immunoblotting; B: A549 cells were treated with

5 umol-L" GLB and/or p53 knockdown for 48 h, and the levels of p21 and GAPDH protein were determined by Western blot analysis; C:

A549 cells were treated with 5 pmol-L" GLB and/or p53 knockdown for 48 h, and the percentage of senescent cells was measured by

SA-f-gal staining method. Scale bar: 20 um, x200. n =3, %+ 5. "P < 0.05 vs NC siRNA group; "P < 0.05 vs NC siRNA + GLB group
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