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Abstract: Ectopic expression of DEP domain containing 1 (DEPDCI1) in lung adenocarcinomas
is associated with poor prognosis, but its role and the underlying mechanism remain unknown.
In this study, DEPDC1 expression in lung cancer cell lines was examined with Western blot
assay, and DEPDC1-positive cell A549 was selected for further experiments. DEPDC1 inhibitor
miR-130a was overexpressed in A549 cells, and the proliferation and apoptosis of these cells were
analyzed with cell counting and flow cytometry assay. Interfering peptide 11R-DEP:611-628
and JNK inhibitor SP600125 were used alone or in combination to treat A549 cells, and the
cell proliferation and apoptosis were assessed by flow cytometry assay; caspase 3 and cleaved
caspase 3, phosphor-JNK, and total JNK were detected by Western blotting; and nuclear factor
kappa B (NF-xB) localization was determined by immunofluorescence staining. We found that
miR-130a and 11R-DEP:611-628 peptides (5 uM) both inhibited A549 proliferation and induced
apoptosis. We observed that 11R-DEP:611-628 peptide treatment resulted in elevated A20
expression, dramatically reduced nuclear NF-xB, and increased phosphor-JNK. These find-
ings indicate that DEPDCI1 inhibits apoptosis of A549 cell by suppressing A20 expression to
regulate NF-kB activity, and that JNK plays a protective role upon 11R-DEP:611-628 peptide
treatment. In conclusion, DEPDC1 might be a novel therapeutic target for lung cancer, and the
11R-DEP:611-628 peptide is a potent apoptosis inducer in A549 cells.
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Introduction

Lung cancer is one of the most common cancers in the world. The incidence and
mortality of lung cancer in the United States, as estimated in 2017, are 13.0% of total
new cancer cases and 26% of total cancer mortality, respectively.! Lung cancer is
the first cause of cancer death among males, and the leading cause of cancer death
among females.? Based on histological features, lung cancers are classified into four
types: adenocarcinoma, squamous cell carcinoma, small-cell carcinoma, and large-cell
carcinoma.’ From a genetic aspect, lung cancers occur due to chromosomal changes
and alteration in gene copy numbers, DNA single-nucleotide alterations and insertions
and deletions, epigenetic alterations, transcriptome alterations, or pathway alterations;*
thus, lung cancers may be categorized into different molecular subtypes, which have
various genetic changes that drive and maintain lung tumorigenesis. Surgical resection
is the most common treatment method for early-stage non-small cell lung cancer.’
However, most lung cancers are diagnosed at an advanced stage, and treatment is
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chemotherapy and/or radiation therapy.’ Current molecular
targeted therapies, such as specific epidermal growth factor
receptor (EGFR) kinase inhibitors and ALK inhibitors,*
are widely used in the treatment of lung cancers, and have
been shown to have better outcomes than platinum-based
chemotherapy.* However, it is necessary to discover novel
therapeutic targets and drugs for lung cancer to provide per-
sonalized treatment to patients who have specific molecular
subtypes.

DEP domain containing 1 (DEPDC1) is an oncoprotein,
and its expression is undetectable in the lung and other
examined normal human tissues, except the testis.** DEPDCI
was first reported in bladder cancer, where it plays an impor-
tant role in carcinogenesis by forming a complex with zinc-
finger protein 224 (ZNF224) to suppress the transcription of
A20, an NF-xB inhibitory protein, leading to translocation
of NF-xB into the nucleus, where the expression of genes
related to the anti-apoptotic function is activated.” DEPDC1
physically interacts with ZNF224 by its molecular region
(598-653). The mimicking peptide of DEPDC1 611-628
region, conjugated with 11 residues of arginine (11R) at its
NH2 terminus, and named the 11R-DEP:611-628 peptide, is
able to efficiently disrupt interaction between DEPDC1 and
ZNF224, and is capable of inducing apoptosis of UM-UC-3
bladder cancer cells both in vitro and in vivo.® A recent study
reported that, in HeLa, MCF7, or SH-SYS5Y cells, DEPDC1
is involved in vincristine-induced cell death by promoting
JNK-dependent degradation of MCL1." DEPDC1 is upregu-
lated in a variety of tumor tissues, such as bladder, breast,
and liver cancers.*>!12 DEPDC1 expression is also elevated
in lung adenocarcinomas and can be a prognostic marker
for patients with non-small cell lung cancer.!* However, the
mechanism by which DEPDCI participates in carcinogenesis
in the lung is still unknown.

In the present study, we examined the expression of
DEPDCI in several lung cancer cell lines, investigated the
function of DEPDC1 in A549 cells, and tested the possibility
of inducing A549 apoptosis by targeted interfering DEPDCI.
Our study may provide evidence to understand the function
of DEPDCI in lung cancer and find a novel therapeutic target
and drug for the treatment of lung cancer.

Materials and methods

Antibodies, peptides, and other reagents
The information for antibodies used in this experiment is as
follows. DEPDCI1 antibody (#LS-C167364) was purchased
from LifeSpan BioSciences Inc. (Seattle, WA, USA). Caspase
3 antibody (#9665S), JNK antibody (c-Jun N-terminal

kinase; #9252S), and NF-xB antibody (#8242S) were
purchased from Cell Signaling Technology (Beverly, MA,
USA). p-JNK antibody (phosphorylated c-Jun N-terminal
kinase; #ab76572) and cleaved caspase 3 antibody
(#ab32042) were obtained from Abcam (Cambridge, MA,
USA). B-actin antibody (#TA-09) was purchased from
ZSGB-BIO (Beijing, People’s Republic of China). The dilu-
tions of these antibodies in Western blotting are as followed:
DEPDCI 1:500, caspase 3 1:300, cleaved caspase 3 1:500,
JNK 1:500, p-JNK 1:4,000, and B-actin 1:1,000.

The 11R-DEP:611-628 peptide and its scramble peptide
were synthesized by Shanghai Top-peptide Biotechnology
Co. (Shanghai, People’s Republic of China) according to the
sequence from a previous report.” JNK inhibitor SP600125
was purchased from Santa Cruz Biotechnology (Dallas,
TX, USA).

Cell lines and cell culture

Lung adenocarcinoma cell lines A549, H3255, HCCS827,
H1993, and H1995 were obtained from the Kunming cell
bank of the Chinese Academy of Sciences (Kunming,
Yunnan, People’s Republic of China). Cells were cultured
in Roswell Park Memorial Institute (RPMI-1640) medium
containing 10% fetal bovine serum at 37°C in a 5% CO,
incubator.

Western blot assay

Western blotting was conducted as described previously.'
In brief, cells were harvested and lysed with lysis buffer
(#R0020; Solarbio, Beijing, People’s Republic of China)
on ice for 5 min. The lysate was centrifuged at 12,000 rpm
for 20 min at 4°C to obtain supernatant, in which the protein
concentration was measured with a BCA Kit (Beyotime Bio-
technology, Shanghai, People’s Republic of China) according
the manufacturer’s instructions. Proteins were separated with
10% or 15% sodium dodecyl sulfate-polyacrylamide gels
and transferred onto the membrane, which was blocked with
5% nonfat milk at room temperature (RT) for 2 h, followed
by incubation with primary antibody at 4°C overnight. The
membrane was then incubated with the secondary antibody at
RT for 1 h. Blots were developed using ECL Kit (Beyotime
Biotechnology).

Cell proliferation analysis

Cell proliferation was measured with the Cell Counting
Kit-8 (CCK-8, Dojindo CK04, Kumamoto, Japan). A549
cells (7x10%) were seeded into 96-well culture plates, and
cultured at 37°C in a 5% CO, incubator for 16 h. A549 cells
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were treated with 11R-DEP:611-628 or scramble peptide
at different concentrations (0, 1, 2, 3, 4, 5, or 6 uM) in the
RPMI-1640 containing 2% fetal bovine serum for the indi-
cated time. Media with peptide in every well were replaced
every 24 h to maintain peptide activity. At the end of the
experiments, 10 UL CCK-8 reagent was added and incubated
for 1 h at 37°C and, finally, the absorbance was read with a
plate reader (Spectra, max plus 384, Sunnyvale, CA, USA)
at 450 nm.

Flow cytometric analysis

The flow cytometry assay was conducted to examine the
apoptotic death of cells treated with indicated reagents.
A549 cells (1.5x10° cells/well) were seeded in six-well
plates, and cultured for 16 h, followed by treatment with
11R-DEP:611-628 peptide or scramble peptide alone or in
combination with JNK inhibitor (10 uM), as well as appro-
priate control for the indicated time. Then, the cells were
harvested and stained with the FITC Annexin V Dead Cell
Kit (Merck Millipore, Darmstadt, Germany) for 20 min at RT
in a dark chamber according to the manufacturer’s instruc-
tions. Finally, the cells were analyzed with flow cytometry
(Muse™ Cell Analyzer, Merck Millipore).

Light microscopic imaging

A549 cells were seeded in six-well plates, and cultured at
37°Cina 5% CO, incubator for 16 h, then treated with indi-
cated reagents for a certain period, and the cell morphologi-
cal change was monitored with a contrast phase microscope
(Olympus, Tokyo, Japan).

Quantitative real-time polymerase

chain reaction

Quantitative real-time polymerase chain reaction (QRT-PCR)
assay was conducted as described previously.' In brief; total
RNA from cells was extracted using TRIzol (#15596026,
Thermo Fisher Scientific, Waltham, MA, USA). RNA
concentration was measured with the NanoDrop 2000
spectrophotometer (Thermo Fisher Scientific). cDNA was
amplified with 2 ug of total RNA for each sample according
to the protocol of the Reverse Transcription Kit (TTANGEN,
Beijing, People’s Republic of China). In order to examine
the expression of 420 gene, qRT-PCR was conducted using
SYBR Green I (#RR820A, Takara Bio Inc., Beijing, People’s
Republic of China). PCR conditions were as follows: 95°C for
30 ;40 cycles: 95°C for 5 s, and 60°C for 30 s. All reactions
were carried out in triplicate. GAPDH was used as the inter-
nal control. The primers for A20 were as followed: forward,

5’-CGTCCAGGTTCCAGAACACCATTC-3’; reverse,
5’-TGCGCTGGCTCGATCTCAGTTG-3". The primers
for GAPDH were as follows: forward, 5-CAGGAGG
CATTGCTGATGAT-3’, reverse, 5'-GAAGGCTGG
GGCTCATTT-3". For the miR-130a experiment, cDNA
was amplified according to the manufacturer’s protocol
using Mir-X miRNA First Strand Synthesis Kit (#638313,
Takara Bio Inc., Mountain View, CA, USA). qRT-PCR was
conducted according to kit instructions of Mir-X miRNA
gqRT-PCR SYBR kit (#638314, Takara Bio Inc). PCR con-
ditions were as followed: 95°C for 10 s; 40 cycles: 95°C
for 5 s, and 60°C for 20 s. U6 RNA was used as an internal
control. The relative expression level was determined with
the AA method.

Plasmids and cell transfection
MicroRNA-130a (miR-130a)-expressing plasmids, where
coding sequence has-mir-130a is inserted into X#ol/BamHI
sites of vector plasmid GV514, were purchased from
Shanghai Genechem Co., Ltd. Empty GV514 was used as a
negative control plasmid.

A549 cells were seeded in 12-well plates 1 day prior to
transfection. Cells were transfected with 1.25 ug plasmid
DNA/well by using Lipofectamine 3000 (Invitrogen,
Carlsbad, CA, USA) according to the manufacturer’s
instruction. A total of 72 h post-transfection, the cells were
harvested for cell counting, imaging, and analysis for gene
expression and apoptosis.

Immunofluorescence staining
Immunofluorescence staining was conducted as described
previously.'® In brief, A549 cells (3.5x10* cells/well)
were seeded into 24-well plates and cultured at 37°C in
a 5% CO, incubator for 16 h, followed by treatment with
11R-DEP:611-628 peptide (5 uM) or scramble peptide
(5 uM) for 3 h. Cells were fixed with 4% paraformaldehyde
for 20 min at RT. The cell membrane was penetrated with
3% Triton X-100 for 15 min at RT. Nonspecific binding was
blocked with 5% bovine serum albumin for 1 h at RT. The
cells were incubated with anti-NF-«B antibody (1:50, CST) at
4°C overnight. The nucleus was stained with 4”,6-diamidino-
2-phenylindole (DAPI) for 5 min. Finally, the cells were
visualized with fluorescence microscopy (Olympus TH4-200,
Tokyo, Japan), and images were obtained.

Statistical analysis
GraphPad Prism 5 (GraphPad Software Inc., San Diego, CA,
USA) and the SPSS version 11.0 (SPSS Inc, Chicago, IL, USA)
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were used to analyze data. All experiments were conducted at
least three times independently, and the results are shown as
mean = SD. Comparison between different groups was under-
taken by unpaired or paired Student’s #-test, and P<<0.05 was
considered statistically significant.

Results
DEPDCI is expressed in multiple lung

cancer cell lines

It was reported that DEPDCI expression was upregulated
in lung tissues." To study the function of DEPDCI in vitro,
we need lung cell lines with DEPDCI1 expression. Thus, we
detected expression levels of DEPDCI in several lung cancer
cell lines with Western blot analysis. As shown in Figure 1,
DEPDCI is expressed in all of the lung cancer cell lines
tested, and the expression level in H3255 and A549 cells is
higher than in the rest. Because A549 is often used in lung
cancer cell lines, we used it for subsequent experiments.

Downregulating DEPDCI by miR-130a
results in inhibited proliferation and

enhanced apoptosis in A549 cells

As it was reported very recently that miR-130a effectively
reduced cell viability and invasion capability, while it
increased apoptosis in prostate cancer cells by targeting
DEPDC1 and SEC23B,!” we used miR-130a as a tool
to study the function of DEPDCI in A549 cells, which
were transfected with miR-130a-expressing plasmids. We
monitored morphological changes of cells, measured cell
amounts, analyzed apoptosis, and detected the expression
of DEPDCI1 and A20 72 h after transfection. The results
showed that, compared with the control group, cells appeared
thinner and longer (Figure 2A) and the amounts of live cells
were decreased by approximately 50% (Figure 2B) with
miR-130a expression (Figure 2C); furthermore, apoptotic
cells were increased by approximately 30% (Figure 2D).
Compared with the cells transfected with control plasmids,

H3255 HCC827 H1993 H1995  A549

?” ‘ — g DEPDCH1
- i &

B-actin

Figure | DEPDCI expression levels in lung cancer cell lines. DEPDCI is expressed
in all the lung cancer cell lines tested, and expression levels in H3255 and A549 cells
are higher than in the remaining cell lines.

cells with miR-130a expression had significantly reduced
DEPDCI level (Figure 2E) and increased A20 (Figure 2F).
These results imply that DEPDC1 plays a role in promoting
A549 proliferation via regulating apoptosis, and targeting
interference of DEPDCI1 expression might induce apoptosis
of A549 cells via modulating A20 expression.

Targeted disrupting of DEPDCI1—
ZNF224 complex with peptide inhibits

proliferation and induces apoptosis in
A549 cells

To confirm the aforementioned findings, we used interfering
peptide to conduct further experiments. Because DEPDC1
physically interacts with ZNF224 to form a complex, and
acts as transcription suppressor of A20 in the bladder cancer
cell line UM-UC-3, a cell-permeable peptide capable of
disrupting the DEPDC1-ZNF224 complex, named the
11R-DEP:611-628 peptide, is able to inhibit proliferation
of UM-UC-3 cells.’ To test whether DEPDCI1 functions in
A549 cells through the same mechanism, we treated cells
with the 11R-DEP:611-628 peptide at various concentra-
tions, and measured cell proliferation with CCK-8 assay to
determine the effect of this peptide on A549 cells and find
the optimal working concentration of peptide. The results
showed that the 1 IR-DEP:611-628 peptide at 5 uM or higher
concentration inhibited proliferation of A549 cells dramati-
cally, as compared with scramble peptide (Figure 3), and the
inhibitory effect of the 1 IR-DEP:611-628 peptide was dose
dependent. These data indicate that DEPDC1 promotes A549
cell proliferation by forming a complex with ZNF224, and
that the 1 1R-DEP:611-628 peptide at 5 UM can inhibit the
function of DEPDCI in A549 cells efficiently. Therefore,
11R-DEP:611-628 at 5 uM was selected to conduct further
experiments.

A previous report showed that DEPDC1 promotes prolif-
eration through suppressing apoptosis in bladder cancer cells.’
To test whether the same occurs in A549 cells, we treated
A549 cells with 5 uM 11R-DEP:611-628 peptide, and moni-
tored the morphological change of cells. The results showed
that A549 cells appeared abnormal and began to shrink within
1 h after treatment with the 11R-DEP:611-628 peptide
(Figure 4A). To examine the effect of the 1 1R-DEP:611-628
peptide on apoptosis, we first analyzed cells with flow cytom-
etry assay. The data demonstrated that the 11R-DEP:611-628
peptide could effectively induce A549 cell apoptosis,
and the effect was time dependent (Figure 4B and C).
Caspase 3 is an apoptosis marker that is cleaved when cells

submit your manuscript

4446

Dove

OncoTargets and Therapy 2017:10


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dovepress Interfering DEPDCI induces apoptosis in A549 cells

? skekok
2 —_
N \°
g; e

[72]
1007 Q 40 “» 100}
5 c S
o ® 3
o < o
= o o
) o ©
@ s0f w 20} 2 50
2 ©
pr) —
) [7)
[7) 14
[1'4

0 o . 0l—= . 0 - .
& F & & & &
Ny NN & &
F 25~
skefok

2.0

E

miR-NC miR-130a

~ B-actin

_
[6)]

Fold change
5

0.5

0.0

Figure 2 Overexpression of miR-130a inhibits proliferation of A549 cells and induces apoptosis. A549 cells were transfected with miR-130a-expressing or control plasmids
and examined 72 h after transfection. (A) Compared with the control group, cells with miR-130a appeared thinner and longer. Scale bar 100 um. (B) The amount of live cells
was decreased to approximately 50% with miR-130a expression. (C) miR-130a transcript levels measured with qRT-PCR were increased approximately 50-fold. (D) Relative
apoptosis of A549 cells determined with flow cytometry assay was increased approximately 30%. (E) DEPDCI expression levels detected with Western blot were decreased
dramatically. (F) A20 levels measured with qRT-PCR were increased twofold. *P<<0.01; **P<0.001.
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Figure 3 The | IR-DEP:611-628 peptide suppresses proliferation of A549 cells. Cells were treated with scramble peptide (A) or | IR-DEP:611-628 peptide (B) at the
indicated concentration and time, and viability was determined with CCK-8 assay. Compared with scramble peptide, the | IR-DEP:611-628 peptide at 5 uM or higher

concentration had a potent inhibitory effect on the proliferation of cells. *P<<0.05.

undergo apoptosis.'® We detected the levels of caspase 3 in
A549 cells treated with 5 uM 11R-DEP:611-628 peptide with
Western blot analysis. The results showed that protein levels
of caspase 3 in cells treated with 1 1R-DEP:611-628 peptide
were decreased significantly; further, cleaved caspase 3 levels
were increased (Figure 4D), indicating increased apoptosis.

These findings suggest that DEPDC1 plays a vital role in
the regulation of proliferation of A549 cells by modulating
apoptosis via forming a complex with ZNF224.

| IR-DEP:611-628 peptide blocks NF-xB
nuclear translocation via activation of
A20 expression in A549 cells

Previous reports proposed the mechanism that, in bladder
cancer cells, DEPDC1 suppresses A20 expression by form-
ing a complex with ZNF224, leading to NF-kB nuclear

1h

3h

translocation. To investigate whether DEPDC1 has an
effect on A20 and NF-xB in A549 cells, we treated cells
with 11R-DEP:611-628 peptide (5 uM for 1, 3, 6, 12, and
24 h) and analyzed A20 expression and NF-xB localization.
The qRT-PCR results demonstrated that the expression of
A20 was elevated to 1.5-fold at 1 h, peaked around 3.5-fold
at 3 h, and was maintained around twofold during the rest
period (Figure 5A). Immunofluorescence staining images
showed that the amount of NF-«xB in the nuclei was sig-
nificantly decreased 3 h after 11R-DEP:611-628 peptide
treatment (Figure 5B and C). The data demonstrated that the
11R-DEP:611-628 peptide is capable of effectively inducing
A20 expression, and blocking NF-kB nuclear translocation
in A549 cells. These findings imply that DEPDC1 serves as
aregulatory factor of apoptosis in A549 cells by suppressing
A20 expression to regulate NF-xB cellular localization.

Scramble

6h 12h 24 h

11R-DEP:611-628

1h
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Figure 4 The | IR-DEP:611-628 peptide induces apoptosis of A549 cells. A549 cells were treated with 5 uM | IR-DEP:6 1 1-628 peptide or scramble peptide for the indicated
time. (A) Cell morphological changes of A549 cells after peptide treatment were monitored with contrast phase microscope. The pictures showed that cells appeared
abnormal and began to shrink within | h after treatment with the | IR-DEP:611-628 peptide, and the changes were time dependent. Scale bar 100 um. (B, C) Compared with
that of the scramble group, apoptosis levels of cells treated with the | IR-DEP:611-628 peptide were increased significantly. Representative data of flow cytometry are shown
in panel B, and results of quantitative analysis of flow cytometry are shown in panel C. The difference between the | IR-DEP:611-628 and scramble groups was compared
by paired t-test. Value of P=0.0006. (D) Western blot results showed that caspase 3 levels were decreased in cells treated with the | IR-DEP:611-628 peptide; meanwhile,
cleaved caspase 3 levels were increased, indicating enhanced apoptosis.

| |R-DEP:611-628 peptide treatment in HeLa and MCF-7 cells.'® To further confirm these
results in activation OfJNK in A549 cells findings and reveal the role of JNK in apoptosis of A549
A study reported that. in HeLa and MCF7 cells. DEPDC1 CGHS, we treated A549 cells by combining JNK inhibitor
mediates vineristine-induced apoptosis via promoting JNK-  (SP600125; 10 M) afld the llR'PEPf&l’&S peptide
dependent MCL1 degradation.! Therefore, we reasoned (5 HM), and then examined apoptosis with flow cytometry

that the 11R-DEP:611-628 peptide might induce apoptosis ~ 2558¥- "l"he- results showed that SP600125 could induce
of A549 cells via regulating JNK activity. To test this apoptosis in A549 cells. Moreover, SP600125 enhanced

idea, we treated A549 cells with the 11R-DEP:611-628 ~ 11R-DEP:611-628 peptide-induced apoptosis (Figure 6B
peptide and examined JNK activity by detecting the levels and C). These findings imply that JNK plays an antiapop-
of p-JNK. The results showed that cells treated with the totic role in A549 cells.

11R-DEP:611-628 peptide had obviously increased protein

levels of p-JNK (Figure 6A), indicating that JNK is acti- Discussion

vated upon treatment and JNK is inhibited by DEPDC1 in  Lung cancer is a serious health threat for people worldwide,
A549 cells, which is the opposite of previous observations  and discovery of novel therapeutic targets and drugs for

A B Scramble 11R-DEP:611-628 C
120 -
m
= ¥
4 [ No treatment 8 I.zl. 100
[ Scramble 0 =
o ® 80
Il 11R-DEP:611-628 =0
&3 S3
g g2
Q
52 > 4
S & 2
o n
I.E 1H ¥ c 20
3
0 2 >
A
1 3 6 12 24 (h) L \/Q;L
o) N
o ©
s
Q
o

Figure 5 The |IR-DEP:611-628 peptide treatment results in activation of A20 expression and blocking of NF-kB (p65) nuclear translocation in A549 cells. (A) Cells
were treated with 5 UM | IR-DEP:611-628 peptide for the indicated time, and the expression of A20 was increased approximately 2.5-fold, as shown by qRT-PCR results.
P<0.05. (B, C) Cells were treated with 5 UM | IR-DEP:61 1-628 peptide or scramble peptide for 3 h. Results showed that the amount of NF-kB in the nuclei was significantly
decreased 3 h after the | IR-DEP:611-628 peptide treatment. Representative images of immunofluorescence staining are shown in panel B: NF-xB (green) and nuclei (blue).
Scale bar 20 um. Quantitative results of immunofluorescence images are shown in panel C. **P<0.001.

Abbreviation: qRT-PCR, quantitative real-time polymerase chain reaction.
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Figure 6 (Continued)
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Figure 6 INK inhibitor enhances apoptosis induced by the | IR-DEP:611-628 peptide in A549 cells. (A) Cells were treated with | IR-DEP:611-628 peptide for the indicated
time, and p-JNK and total JNK levels were examined with Western blot. Data showed that the treatment led to increased p-JNK levels, indicating stronger JNK activity.
(B, C) Cells were treated with the | IR-DEP:611-628 peptide in the presence or absence of JNK inhibitor (10 M) for the indicated time, and apoptosis was examined with
flow cytometry. The results showed that JNK inhibitor (SP600125) could induce apoptosis in A549 cells and enhance apoptosis induced by the | IR-DEP:611-628 peptide.
Quantitative results of apoptotic A549 cells are shown in panel B, and the apoptosis profile of A549 cells is shown in panel C. ¥*P<0.01.

lung cancer is imperative. In this study, we investigated the
role of DEPDCI1 and the mechanism by which DEPDC1
participates in carcinogenesis in A549 by using miR-130a
and the 1 IR-DEP:611-628 peptide as interfering tools. Our
results demonstrated that DEPDCI is expressed in all of
the examined lung cancer cell lines, and that miR-130a and
11R-DEP:611-628 peptide both are able to inhibit A549
cell proliferation and promote apoptosis. Our data showed

that, in A549 cells, the 11R-DEP:611-628 peptide could
induce A20 expression and block nuclear translocation of
NF-xB. The results also showed that the 11R-DEP:611-628
peptide treatment led to increased JNK phosphorylation,
and JNK inhibitor could enhance apoptosis induced by the
11R-DEP:611-628 peptide.

It has been a decade since DEPDC1 was first reported
to be involved in bladder carcinogenesis, but the role of
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DEPDCI in lung cancer remains unknown although a study
revealed that the DEPDCI level is elevated in EGFR/KRAS/
ALK-negative lung adenocarcinomas.'® In bladder cancer
cells, DEPDCI1 regulates cell proliferation via forming a
functional complex to suppress the expression of A20, an
NF-xB inhibitory and antiapoptotic signaling protein, lead-
ing to abnormal NF-xB activation and translocation into
the nucleus, where expression of antiapoptotic proteins is
activated by NF-xB.° To reveal the role of DEPDCI and
the underlying mechanism, we used the 1 1R-DEP:611-628
peptide, which is capable of specifically disrupting physical
interaction between DEPDC1 and ZNF224, to treat cells
and observed elevated A20 and decreased nuclear NF-xB
expression. These findings not only indicate that, in A549
cells, DEPDCI1 functions by forming a complex with ZNF224
to suppress A20 expression and ultimately regulates the
function of NF-xB, but also provides evidence to support
the previously proposed mechanism by which DEPDCI1
regulates apoptosis. More importantly, the data suggest
that the DEPDC1-ZNF224 complex is a potential thera-
peutic target for lung cancer where DEPDCI is expressed,
and the 11R-DEP:611-628 peptide is a promising thera-
peutic candidate. Because DEPDC1 expression is increased
in multiple tumor tissues, it is worth investigating whether
DEPDCI functions by the same mechanism in other types
of cancer and whether the 1 1R-DEP:611-628 peptide works
effectively in other cancer cells. Because A20 is the only
defined target gene regulated by the DEPDC1-ZNF224
complex, it is worth exploring whether any other genes are
regulated by the DEPDC1-ZNF224 complex, and whether
and how they are involved in carcinogenesis.

A previous study observed that DEPDCI is involved in
vincristine-induced apoptosis of HeLa and MCF-7 cells.!
The cellular response to vincristine was reduced if treated
with DEPDC1 siRNA, but increased if DEPDC1 was over-
expressed. The underlying mechanism is that DEPDCI1
promotes JNK-dependent degradation of MCL1. We, there-
fore, examined JNK activity in A549 cells by detecting INK
phosphorylation upon treatment with the 11R-DEP:611-628
peptide. To our surprise, the results showed that JNK phos-
phorylation increased, indicating that disrupting the DEPDC1—
ZNF224 complex leads to JNK activation. Moreover, JNK
inhibitor SP600125 could enhance apoptosis induced by
11R-DEP:611-628 peptide, implying that DEPDC1 inhibits
INK activity and JNK prevents cells from apoptosis under this
circumstance. These data raise an argument against the previ-
ous study as to the relationship between DEPDC1 and JNK in
HeLa and MCF-7 cells,'® but are consistent with another report
with regard to the protective role of INK in A549 cells."”

A recent study reported that overexpression of miR-130a
reduces cell viability and increases apoptosis by downregu-
lating the expression of DEPDC1 and SEC23B in prostate
cancer cells."” Our data suggest miR-130a also plays a key
role in regulating proliferation of A549 cells. Given that
miR-130a has multiple targets in mammalian cells, we may
draw a conclusion cautiously that miR-130a fulfills its func-
tion in A549 partially via regulating the DEPDC1 because
we are unable to rule out whether miR-130a modulates cel-
lular function through other targets. In addition, our findings
suggest miR-130a might be a potential therapeutic factor for
lung cancers with DEPDCI1 expression.

In summary, our current study for the first time reveals
the role of DEPDCI1 and the mechanism by which DEPDC1
participates in carcinogenesis of lung cancer. Moreover, the
study demonstrates in vitro that DEPDCI is a therapeutic
target for lung cancer, and the 11R-DEP:611-628 peptide
and miR-130a are potential therapeutic agents for lung cancer
with DEPDC1 expression, although further in vivo evidence
is needed to confirm our findings.
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