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Placenta-specific protein 8 promotes the proliferation
of lung adenocarcinoma PC-9 cells and their tolerance
to an epidermal growth factor receptor tyrosine kinase

inhibitor by activating the ERK signaling pathway
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Abstract. Placenta-specific protein 8 (PLACS) is a conserved
protein with a molecular weight of 12.5 kDa. The specific
function of this protein has not been fully elucidated, however,
PLACS has been found to play an important tumor regulatory
role in certain types of cancer, including colon, pancreatic and
liver cancer. PLACS also participates in the regulation of the cell
cycle, autophagy, epithelial-mesenchymal transition and other
cellular functions, indicating its potential as a molecular target
worth further investigation. The present study investigated the
effect of PLACS on the proliferation of lung adenocarcinoma
PC-9 cells and their sensitivity to gefitinib, an epidermal
growth factor receptor tyrosine kinase inhibitor (EGFR-TKI).
It was found that the inhibition of PLACS expression in PC-9
cells resulted in significantly decreased proliferation, whereas
overexpression of PLACS significantly increased the prolifera-
tion (P<0.05) of PC-9 cells. Furthermore, inhibition of PLAC8
expression resulted in decreased activity of the ERK signaling
pathway, while PLAC8 overexpression increased activity of this
pathway. Inhibition of the ERK signaling pathway with U0126
reversed the effects induced by inhibiting or overexpressing
PLACS on cell proliferation. In addition, overexpression of
PLACS significantly decreased the sensitivity of PC-9 cells to
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gefitinib, and this effect was reversed by U0126. Overall, these
results suggest that PLACS is involved in the regulation of
proliferation of lung adenocarcinoma PC-9 cells and impacts
their sensitivity to an EGFR-TKI. Thus, PLACS is a potential
novel target in lung adenocarcinoma for future studies.

Introduction

Lung adenocarcinoma is one of the most common malignant
tumors in China (1). It has a high incidence rate, progresses
rapidly and poses a threat to human health (2). Lung adenocar-
cinoma is prone to metastasis at an early stage and is likely to
develop resistance to standard treatments such as radiotherapy
and chemotherapy, resulting in poor clinical efficacy and poor
prognosis (3). A number of studies (4-6) have been conducted
to explore the molecular mechanism underlying proliferation
and drug sensitivity of lung adenocarcinoma cells, in order to
enhance the understanding of the disease pathogenesis and for
the identification of potential therapeutic targets.

Among these studies, ERK has been frequently studied
as a molecular target (7,8). ERK has several regulatory roles
in various cellular functions, including cell proliferation
and differentiation (9). Moreover, ERK is a member of the
mitogen-activated protein kinase (MAPK) signaling cascade,
which includes three classes of protein kinases: MAPK kinase
kinase, MAPK kinase, MAPK/ERK kinase (MEK) and
MAPK ERK. The ERK signaling pathway is activated by a
combination of growth factors, extracellular matrix, receptor
tyrosine kinases and integrins (10). Phosphorylated (p)-ERK,
the active form of ERK, is an important indicator of ERK
signaling activity (11-13). p-ERK translocates to the nucleus
and regulates gene expression by directly phosphorylating
various nuclear proteins, including transcription factors, and
thereby regulates cell proliferation (14,15). However, the
upstream regulatory mechanism of the ERK signaling pathway
in tumor progression requires further investigation.

Placenta-specific protein 8 (PLACS) is a protein with a
molecular weight of 12.5 kDa, and its molecular structure is
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highly conserved from amphibians to humans (16). PLACS
was originally discovered in mice and was considered to be a
placental-specific transcriptional gene (17). It was eventually
found to play an important role in malignant tumor progression,
including in leukemia, pancreatic cancer, colon cancer and
osteosarcoma (18-21), by regulating various cellular functions,
including apoptosis, differentiation and autophagy (20-22).
Recently, a study by Jin et al (23) found that PLACS expres-
sion levels were significantly higher in lung adenocarcinoma
cells that were tolerant to radiotherapy compared with that
in lung adenocarcinoma cells that were sensitive to radio-
therapy. Moreover, it was demonstrated that overexpression of
PLACS enhanced the stemness and tolerance to radiotherapy
of lung adenocarcinoma cells, indicating a role for PLACS
in the regulation of sensitivity to radiotherapy (23). A study
by Zhang et al (24) revealed that expression of PLAC8 was
high in osteosarcoma cells with a p53 gene mutation, and this
was found to be associated with promotion of osteosarcoma
metastasis through the MAPK signaling pathway. Considering
the diversity of PLACS8 function and its regulatory role in
lung adenocarcinoma, it was hypothesized that PLAC8 may
be involved in lung adenocarcinoma cell proliferation and
the regulation of drug sensitivity to gefitinib, an epidermal
growth factor receptor tyrosine kinase inhibitor (EGFR-TKI),
via the ERK signaling pathway. This study aimed to deter-
mine whether PLAC8 may enhance the effect of gefitinib and
represent a potential novel target in lung adenocarcinoma.

Materials and methods

Cell culture. PC-9 cells were purchased from the American
Type Culture Collection. The cells were maintained in
RPMI 1640 medium (Gibco; Thermo Fisher Scientific, Inc.)
containing 10% fetal calf serum (Gibco; Thermo Fisher
Scientific, Inc.) and cultured at 37°C in 5% carbon dioxide.

Lentiviral transfections. In the present study, two short
hairpin (sh) RNA interference sequences for PLACS, shl#
and sh2#, were designed as follows: Shl, 5'-CCGGCAATG
AGGACTCTCTACAGGACTCGAGTCCTGTAGAGAGTC
CTCATTGTTTTTTG-3"; and Sh2, 5-CCGGCTTTGCCA
AATCAAGAGATGTCTGGAGATCTCTCTTGATTTGGC
AAAGTTTTTTG-3' (RuboBio Biotechnology Co., Ltd.).
PC-9 cells (50% confluence) were transfected with 2 ug
plasmid for 72 h. The DNA sequence of human PLACS
(NM_001130715.1) was obtained from human monocytes
by PCR and inserted into the vector using Cloning Kit
(Promega Corporation) (25). The primers for PLAC8 used
for the PCR were as follows: PLACS forward, 5'-GAACTC
AGATCTCGAAAAATGCAAGCTCAGGCGC-3', and
reverse 5-CATGACCGGTGGATCGAAAGTACGCAT
GGCTCTC-3". The pLKO.1 puro lentiviral vector (Chengdu
Biomart Biotechnology Co., Ltd.) was used as the interfer-
ence vector and a scrambled shRNA sequence 5'-CCGGGA
GCAATCGCACGAGCTAATTCTCGAGAATTAGCTCGT
GCGATTGCTCTTTTTTG-3' was used as a knockdown
negative control (KDNC). The pLVX-IRES-puro lentiviral
vector (Chengdu Biomart Biotechnology Co., Ltd.) was
used as the overexpression vector and an empty vector
was used as an overexpression negative control (OENC).
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After 72 h of lentivirus transfection, positive cells were
selected with puromycin. To do so, cells were incubated
with 2 ug/ml puromycin for 5 days at 37°C. Cells that were
resistant to puromycin represented cells that were efficiently
transfected.

Western blot analysis. Protein extraction and western blot
analyses were performed as previously described (26).
Briefly, IP lysis buffer (Beyotime Institute of Biotechnology)
and protease inhibitor (complete ULTRA tablets; Roche
Diagnostics GmbH) were used for protein extraction at 4°C
for 30 min. Cell lysate was then centrifuged at 12,000 x g for
5 minutes and the supernatant was discarded. A BCA protein
assay kit (Beyotime Institute of Biotechnology) was used to
detect protein concentrations. Proteins (30 pg) were separated
by 10% SDS-PAGE gels and transferred onto polyvinylidene
difluoride membranes. Membranes were blocked with 5%
skimmed milk for 1 h at room temperature, and incubated with
primary antibodies against PLACS (1:1,000; cat. no. 13885),
ERK1/2 (1:2,000; cat. no. 4695), p-ERK1/2 (1:2,000; cat.
no. 9101), EGFR (1:3,000; cat. no. 4267), p-EGFR (1:800;
cat. no. 3777), cleaved caspase 3 (1:1,500; cat. no. 9661),
cleaved poly (ADP-ribose) polymerase 1 (PARP) (1:3,000; cat.
no. 9532) and GAPDH (1:5,000; cat. no. 5174) overnight at 4°C.
All primary antibodies were purchased from Cell Signaling
Technology. Membranes were then incubated with horse-
radish peroxidase-conjugated goat anti-rabbit and anti-mouse
secondary antibodies (cat. nos. ZB-2301 and ZB-2305,
respectively; 1:10,000; OriGene Technologies, Inc.). Bands
were detected using enhanced chemiluminescence substrate
(Bio-Rad Laboratories, Inc.)

Detection of cell viability and proliferation by Cell Counting
Kit-8 (CCK-8) assay. Cell viability was measured using
the CCK-8 assay kit (Beyotime Institute of Biotechnology).
Following 72 h of cell transfection with lentivirus, cells were
seeded in 96-well plates at 5,000 cells/well. At the time of
detection, 10 ul CCK-8 solution was added to each well, and the
absorbance was measured at 450 nm using a microplate reader
(Thermo Fisher Scientific, Inc.) after 90 min. To measure
the relative proliferative rate of cells, PC-9 OENC and PC-9
PLACS cells were seeded in 96-well plates, and each group
was administered DMSO or 0.001, 0.01, 0.05, 0.1, 0.5, 1 and
5 uM gefitinib (Selleck Chemicals; cat. no. S1025). For U0216
(MedChemExpress; cat. no. HY-12031) administration, only
PC-9 OENC and PC-9 PLACS groups treated with DMSO were
added as controls. After 72 h, medium was changed and cells
were incubated with 100 I medium containing 10% CCK-8
for 90 min. Absorbance was then measured at 450 nm using a
microplate reader, and the relative proliferative rate of the cells
was calculated as the ratio of the optical density (OD) value of
the treatment group at 72 h to the OD value of the control group
at 72 h. Eight replicate wells were tested for each set of samples,
and the average absorbance was calculated. GraphPad Prism
software v7.0 (GraphPad Software, Inc.) was used to plot the
proliferation curves and to calculate the ICs, values.

Statistical analysis. Each experiment was repeated 3 times
and representative results were selected. Data analysis was
performed using SPSS version 18.0 statistical software (IBM
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Figure 1. Western blot analysis of PLACS protein expression in PC-9 cells. (A) PLACS protein expression was detected following transfection of PC-9 cells
with PLAC8-shRNA and control lentiviruses. (B) PLAC8 protein expression following transfection of PC-9 cells with PLACS8 overexpression and control
lentiviruses. PLACS, placenta-specific protein 8; KDNC, knockdown negative control; OENC, overexpression negative control; sh, short hairpin.

Corp.). The data are expressed as the mean + SD. The CCK-8
assay was analyzed using one-way ANOVA, followed by the
least significant difference test. P<0.05 was considered to
indicate a statistically significant difference.

Results

Stable infection of the PC-9 cell line with PLACS8-silencing
and PLACS-overexpressing lentiviruses. Lung adenocar-
cinoma PC-9 cells were infected with lentiviruses carrying
PLACS-targeting shRNAs (sh1#, sh2#), a knockdown control
(KDNC), PLACS8 or an empty vector control (OENC).
Western blot analysis demonstrated reduced protein expres-
sion of PLACS in the shl# and sh2# groups compared with
that in the KDNC group (Fig. 1A). PLACS8 protein expression
was increased in the PLACS8 group compared with that in
the OENC group (Fig. 1B). Thus, the western blot analysis
confirmed the successful transfection of PLAC8 shRNAs and
overexpression vector.

PLACS enhances PC-9 cell proliferation. To study the effect
of PLACS on the proliferation of lung adenocarcinoma PC-9
cells, the CCK-8 assay was used. Proliferation was detected
at 0, 24, 48 and 72 h (Fig. 2). As presented in Fig. 2A, the
proliferative capacity of PC-9 cells was significantly decreased
following PLACS knockdown. At 24 h, there was no signifi-
cant difference between the three groups (P>0.05). At 48 h,
the proliferation was significantly reduced in shl# and sh2#
groups compared with that in the KDNC group (P<0.05). At
72 h, the difference between the KDNC group and the sh1# and
sh2# groups was greater (P<0.05). As presented in Fig. 2B, the
proliferation of PC-9 cell was significantly increased following
PLACS overexpression. There was no significant difference
between the PLAC8 and OENC groups at 0 and 24 h. However,
by 48 h, the proliferation was higher in the PLACS overex-
pression group compared with the OENC group and at 72 h,
the difference between the two groups was further increased
(P<0.05). These results indicated that PLACS influenced PC-9
cell proliferation, as it was inhibited following knockdown and
enhanced following overexpression of PLACS.

PLACS8 enhances ERK signaling pathway activity. Western
blot analysis was performed to study the mechanism under-
lying the impact of PLACS8 on proliferation of PC-9 cells.
The ERK signaling pathway was investigated as it plays an
important regulatory role in tumor cell viability (27,28).
As presented in Fig. 3A, there was no change in ERK1/2
total protein expression after knockdown of PLAC8, however

p-ERK1/2 expression was decreased, indicating decreased
ERK signaling activity. As shown in Fig. 3B, protein expres-
sion of ERK1/2 did not change after PLACS8 overexpression,
however p-ERK1/2 protein levels were increased in cells with
overexpression of PLACS. These results indicate a regulatory
role for PLACS in the activity of the ERK signaling pathway.

PLACS8 promotes PC-9 cell proliferation through the ERK
signaling pathway. To investigate whether PLACS regulates
the proliferation of PC-9 cells via the ERK signaling pathway,
PC-9 cells with PLACS overexpression and knockdown were
treated with the ERK signaling pathway inhibitor U0126
(5 uM). The CCK-8 assay was used to detect cell prolif-
eration with and without the addition of the ERK signaling
pathway inhibitor U0126 at 0, 24, 48 and 72 h (Fig. 4). As
presented in Fig. 4A, when U0126 was not added, cell prolif-
eration was significantly lower in cells transfected with two
PLACS-targeting shRNAs compared to control KDNC cells.
However, there were no significant differences in the prolifera-
tion rate between KDNC cells and those with PLAC8 knocked
down that had been treated with the ERK signaling pathway
inhibitor U0126. Similarly, the proliferation of PC-9 PLACS
cells was significantly higher compared with that of the PC-9
OENC group in untreated cells, but there was no significant
difference in the proliferation ability of the two groups after the
addition of U0126 (Fig. 4B). These results demonstrated that
altering the expression of PLACS8 while inhibiting the ERK
signaling activity did not affect the proliferation of PC-9 cells.

PLACS decreases the sensitivity of PC-9 cells to gefitinib.
PC-9 cells carry EGFR-sensitive mutations and can
be treated with gefitinib, an EGFR-TKI. OENC and
PLACS8-overexpressing cells were treated with 0.001, 0.01,
0.05, 0.1, 0.5, 1 and 5 uM gefitinib. Cells treated with
DMSO alone were used as controls. Following 72 h, the
effect of gefitinib was detected by CCK-8 assay and the cell
viability of OENC and PLACS-overexpressing cells was
determined. Fig. 5SA shows that the PC-9 cells with over-
expression of PLACS were more tolerant to gefitinib than
PC-9 OENC cells; the PLACS8 group had an ICs, value of
0.1526 M, which was higher than that of the PC-9 OENC
group (0.0177 uM). Subsequently, OENC and PLACS groups
were treated with 0.5 yM gefitinib for 24 h to detect the
expression of apoptosis-associated proteins. As shown in
Fig. 5B, apoptosis-associated protein levels were lower in
PC-9 PLACS cells compared with those in PLAC8 OENC
cells, further indicating that the sensitivity of PC-9 cells to
gefitinib was decreased following PLACS overexpression.
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Figure 2. PC-9 cell proliferation curves. (A) CCK-8 assay was used to determine proliferation following transfection of PC-9 cells with PLAC8-shRNA and
control lentiviruses. (B) Proliferation of PC-9 cells following transfection of PC-9 cells with PLAC8 overexpression and control lentiviruses. "P<0.05 vs.
control group. PLACS, placenta-specific protein 8; KDNC, knockdown negative control; OENC, overexpression negative control; sh, short hairpin.
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Figure 3. Western blot analysis of p-ERK1/2 and ERK1/2 expression in PC-9
cells. Protein expression of p-ERK1/2 and ERK1/2 in (A) PLAC8-shRNA
and control PC-9 cells and in (B) PLACS8-overexpressing and control PC-9
cells. PLACS, placenta-specific protein 8; KDNC, knockdown negative
control; OENC, overexpression negative control; sh, short hairpin.

PLACS decreases the sensitivity of PC-9 cells to gefitinib
by activating the ERK pathway. The role of ERK in the
PLACS8-mediated decrease in sensitivity to gefitinib was
investigated. OENC and PLACS-overexpressing cells were
treated with 0.05 M gefitinib alone or in combination with
5 uM U0126. Cells treated with DMSO were considered as
the control groups. The expression of ERK proteins and the
relative cell viability was detected by western blot and CCK-8
assays, respectively.

As presented in Fig. 6, western blot analysis revealed a
decrease in the protein expression of p-EGFR in PC-9 OENC
and PC-9 PLACS cells following 72 h of gefitinib treatment,
but EGFR expression level was not changed. The anticancer
effect exerted by gefitinib is mediated by the inhibition of
EGFR phosphorylation (29,30). Following PLAC8 overexpres-
sion, ERK was phosphorylated in PC-9 cells, but ERK protein
expression was not significantly changed. Following treatment
with U0126 and gefitinib, ERK phosphorylation was inhibited
in PLACS overexpressing cells. The CCK-8 results presented
in Fig. 7 revealed that the relative survival rates of OENC
cells and PLACS8-overexpressing cells were significantly
different following 72 h of gefitinib treatment. The survival
rate of PLACS8-overexpressiong cells was significantly higher
compared with that of OENC cells (P<0.05). By contrast,
when UO126 treatment was used to inhibit the ERK signaling

pathway, the relative cell survival rate was not significantly
different between OENC and PLACS cells following 72 h of
gefitinib treatment, indicating that PLACS could not induce
resistance in PC-9 cells to gefitinib following inhibition of the
ERK signaling pathway. These results suggested that the ERK
signaling pathway was involved in the regulation of PC-9 cell
sensitivity to gefitinib by PLACS.

PLACS decreases the expression of apoptosis-associated
proteins via the ERK pathway in PC-9 cells treated with
gefitinib. OENC and PLACS-overexpressing cells were
treated with 0.5 yM gefitinib alone or in combination with
5 puM UO0126 and the expression levels of apoptosis-associated
proteins, cleaved caspase 3 and cleaved PARP, were detected
by western blot analysis after 24 h. As presented in Fig. 8§,
the expression of cleaved caspase 3 and cleaved PARP was
reduced in PLACS8-overexpressing cells compared with that
in OENC cells following 24 h of gefitinib treatment. This
suggested that PLAC8 decreased the sensitivity of PC-9 cells
to gefitinib-induced apoptosis. However, inhibition of the
ERK signaling pathway by treatment with U0126 reversed
the effect of PLACS8 overexpression on the expression of
cleaved caspase 3 and cleaved PARP in cells treated with
gefitinib. This suggested that PLAC8-mediated resistance to
gefitinib-induced apoptosis may be dependent on the ERK
signaling pathway.

Discussion

In recent years, the role of PLACS in tumor progression has
begun to be uncovered (18,31). However, to the best of our
knowledge, the regulatory role and mechanism of PLACS in
lung adenocarcinoma have not yet been reported. Recently,
Jin et al (23) reported that PLACS is involved in the resistance
of lung adenocarcinoma to radiotherapy. No studies have been
performed on the regulation of lung adenocarcinoma cell
proliferation by PLACS.

Firstly, the present study demonstrated a role for PLACS in
regulating the proliferation of lung adenocarcinoma PC-9 cells.
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Figure 4. Proliferation in PC-9 cells with PLAC8 knockdown and overexpression following U0126 treatment. Cell proliferation in (A) PLAC8-shRNA and
control groups and (B) PLAC8-overexpressing and control groups of PC-9 cells, following treatment with 5 uM U0126 (red) or untreated (black). "P<0.05.
PLACS, placenta-specific protein 8; KDNC, knockdown negative control; OENC, overexpression negative control; sh, short hairpin.
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Figure 5. Cell viability in PLACS8-overexpressing PC-9 cells treated
with gefitinib. (A) Cell viability at 72 h following treatment with gefitinib
in PLACB8-overexpressing and control PC-9 cells. (B) The expression
of apoptotic proteins 24 h following treatment with 0.5 M gefitinib was
determined by western blot analysis in PC-9 OENC and PC-9 PLACS cells.
PLACS, placenta-specific protein 8; OENC, overexpression negative control;
IC, inhibitory concentration.
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Figure 6. Expression of ERK pathway proteins following treatment of
PLACS-overexpressing PC-9 cells with gefitinib and the ERK inhibitor, U0126.
Cells were treated with DMSO (control treatment group) or with gefitinib
alone or in combination with ERK inhibitor U0126. PLACS, placenta-specific
protein 8; OENC, overexpression negative control; p, phosphorylated; EGFR,
epidermal growth factor receptor; DMSO, dimethyl sulfoxide.
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Figure 7. Relative cell viability rate of PLACS8-overexpressing PC-9 cells
treated with gefitinib and U0126. CCK-8 assays were used to detect the
proliferation of OENC and PLACS8-overexpressing cells treated with DMSO
(control treatment group) or with the gefitinib alone or in combination
with ERK inhibitor, U0126. NS, non-significant; PLACS, placenta-specific
protein 8; OENC, overexpression negative control. “P<0.05 and ““P<0.01.
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Figure 8. Expression of apoptotic proteins in PLAC8-overexpressing PC-9
cells at 24 h following treatment with gefitinib and U0126. The expression
levels of cleaved caspase 3 and cleaved PARP was detected by western blot
analysis. PLACS8, placenta-specific protein 8; OENC, overexpression negative
control; PARP, poly (ADP-ribose) polymerase 1.

enhance the proliferation ability of PC-9 cells. Subsequently,
it was revealed that PLACS plays a regulatory role in the ERK
signaling pathway, as the inhibition of PLACS resulted in
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decreased p-ERK expression. Finally, it was found that PLACS
was unable to regulate PC-9 cell proliferation following the
inhibition of the ERK signaling pathway. This indicates that
the regulation of PC-9 cell proliferation by PLACS is mediated
via the ERK signaling pathway.

U0126 is an effective compound that inhibits ERK1/2
activation by specifically inhibiting the activity of the
ERK1/2 upstream kinase MEK1/2 (32). In the present study,
cells were treated with U0126, which can induce apoptosis
rapidly via inhibiting the ERK signaling pathway activity,
and the impact on PC-9 cell proliferation was investigated
using the CCK-8 assay. This revealed that the inhibition of
ERK activity had no effect on cell proliferation. The prolif-
eration of cells at 72 h after U0126 administration was the
latest time point detected; therefore, a low concentration of
U0126 (5 uM) was used to prevent the drug from directly
causing apoptosis (33). The results indicated that inhibition
of ERK signaling pathway activity resulted in the loss of
PLACS8-mediated regulation of PC-9 cell proliferation.
These findings demonstrate that PLACS regulates PC-9
cell proliferation in a manner dependent on ERK signaling
pathway activation. In addition, these results confirm that
the ERK signaling pathway activation may be critical for
promoting lung adenocarcinoma cell proliferation, and this
observation is consistent with previous studies showing
that ERK signaling pathway activation promotes tumor
proliferation (34-36).

Certain subtypes of lung cancer have EGFR mutations.
Approximately 10-50% of patients with non-small cell lung
cancer have EGFR-activating mutations (37,38). These
patients are sensitive to EGFR-TKIs such as gefitinib and
erlotinib, and benefit from better therapeutic effects. However,
such patients will eventually develop EGFR-TKI resis-
tance (39). Although the number of studies on the mechanism
of EGFR-TKI resistance and resistance reversal has increased,
current, alternative treatments are limited, and there is still no
effective way to reverse EGFR-TKI resistance. The present
study found that PC-9 cells are sensitive to gefitinib. A low
concentration of gefitinib significantly inhibited cell prolif-
eration, and overexpression of PLACS significantly enhanced
the resistance of PC-9 cells to gefitinib, demonstrating that
PLACS may play an important role in mediating resistance
to EGFR-TKIs in lung adenocarcinoma. Furthermore, it was
found that PLACS activated the ERK signaling pathway and
that ERK signaling was required for the PLAC8-mediated
resistance of PC-9 cells to gefitinib. In addition, overexpres-
sion of PLACS8 decreased expression of gefitinib-induced
apoptosis-associated proteins in PC-9 cells, and inhibition
of ERK signaling pathway blocked this effect. These results
indicated that PLACS induced resistance of PC-9 cells to
gefitinib via the ERK signaling pathway. The present study
revealed the mechanism underlying the resistance of lung
adenocarcinoma cell to EGFR-TKIs, thus providing a novel
approach for reversing EGFR-TKI resistance.

One of the limitations of the present study was that the
mechanistic studies were not comprehensive. The mechanism
by which PLACS activates the ERK signaling pathway remains
to be determined. Furthermore, in addition to its regulatory
role in lung adenocarcinoma cells, the role of PLACS in other
diseases remains to be further explored.
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In conclusion, the present study demonstrated that
PLACS8 enhanced proliferation and resistance to EGFR-TKIs
in lung adenocarcinoma PC-9 cells by activating the
ERK signaling pathway. These findings demonstrate the
functional diversity of the role of PLACS in lung adeno-
carcinoma and provide a novel therapeutic target for future
studies.
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