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Abstract: [Objective ] To explore the effect and mechanism of phosphatase PHLPP2 on ferroptosis
inducers (FINs) RSL3 sensitivity in non-small cell lung cancer (NSCLC) cells. [Methods] Human
NSCLC cell lines A549, H1650, HCC827, H1975 and H1299 were treated with GPX4 inhibitor
RSL3, the cell proliferation was assessed by MTT assay in NSCLC cell lines. Real-time fluores-
cence quantitative PCR (qRT-PCR) and Western blot were used to analyze PHLPP2 expression.
Lipid reactive oxygen species (ROS) was assessed by flow cytometry using fluorescent probes C11-
BODIPY. Retrovirus/adenovirus transfection was used to up-regulate and down-regulate the expres-
sion of PHLPP2 in A549 and H1650 cells, respectively. Two-tailed unpaired Student’s t-test was
used for comparison between the two groups. [Results] RSL3 effectively inhibited the viability of
NSCLC cells. After RSL3 treatment, the proliferation rates of HCC827, H1975, H1650, A549
and H1299 cells were 15.22%+2.35% , 25.05%+5.92% , 4.40%+1.61% , 41.48% +10.01% and
13.17%+2.54%, respectively. Overexpression of PHLPP2 promoted cell death and increased lipid
ROS production induced by RSL3 in A549 cells, the lipid ROS production in the A549-vector and
A549-PHLPP2 groups were 4.34%+0.39% and 15.36%=+0.80% , respectively (P<0.001). On the

EE&WE . #r 4 A 5 & A FF %X (LGF21H160027) 5 & M 7 #F 3 i % 7 B (20ywa09)
BIE1EHE 4% % E-mail :yhh93181@hotmail.com
s B #3:2022-01-11; 18 B B #7:2022-02-11

M A& 2022 £4 28 % 6 Hl

459

o =4 R At



Journal of Chinese Oncology,2022,Vol.28.No.6

contrary, in H1650 cells with down-regulated PHLPP2 expression, RSL3 attenuated the prolifera-
tion inhibition of H1650 cells and reduced the accumulation of lipid ROS induced by RSL3. The
levels of lipid ROS of H1650-shControl and H1650-shPHLPP2 were 14.76%+1.22% and 4.89%+
1.81%, respectively (P=0.0 015). Public database mining analysis showed the correlation between
PHLPP2 and iron death key proteins GPX4, SLC7A11 and ASCLA. It was found that PHLPP2 was
negatively correlated with the expression of GPX4 (1=-0.336, P<0.001). Western blot further veri-
fied that up-regulating the expression of PHLPP2 enhanced the inhibitory effect of RSL3 on GPX4
protein. [ Conclusion ] PHLPP2 may promote ferroptosis induced by GPX4 inhibitor RLS3 through

synergistic inhibition of GPX4 activity.
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Notes: A :qRT-PCR analysis of PHLPP2 mRNA level in NSCLC
cell lines;B:Western blotting analysis of PHLPP2 expression in
NSCLC cell lines; C: Cell viability was determined after RSL-3 treat-
ment 72 hours by the MTT assay

Figure 1 NSCLC cell lines expressing higher PHLPP2
exhibit increased sensitivity to FINs RSL3
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cell line;B:Relative levels of lipid peroxidation production assessed by flow cytometry using C11-
BODIPY staining in A549-HA-Vector and A549-HA-PHLPP2 cell lines;C:Western blot analysis of
PHLPP2 expression in sh-Control and sh-PHLPP2 H1650 cell line;D :Relative levels of lipid peroxi-
dation production assessed by flow cytometry using C11-BODIPY staining in H1650-shControl and
H1650-shPHLPP2 cell lines

Figure 2 PHLPP2 overexpression or knockdown expression connect to
NSCLC lines lipid ROS production by RSL3
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Notes: A : Scatter plots showing correlation of PHLPP2 and ACSL4 expression in LUAD from TCGA ;B :Scatter plots showing correlation of
PHLPP2 and SLC7A11 expression in LUAD from TCGA ;C:Scatter plots showing correlation of PHLPP2 and GPX4 expression in LUAD
from TCGA ;D:Western blot for GPX4 in A549-HA-Vector,A549-HA-PHLPP2 ,H1650-shControl ,and H1650-shPHLPP2 cells treatment

Figure 3 PHLPP2 enhanced NSCLC cell lines sensitivity to RSL3 through inhibiting GPX4
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