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miR-205 regulates A549 cells proliferation by targeting PTEN
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Abstract: miR-205 is an epithelial-specific miRNA and has been shown to orchestrate some cellular processes such
as epithelial mesenchymal transition (EMT) and differentiation fate of stem cells in mammary gland. miR-205 play
a part of a tumor suppressor in human cancers. However, the role of miR-205 in lung cancer is unclear. In this
study, we detected the expression level of miR-205 in 46 cases clinical lung cancer specimens and adjacent normal
tissues by stem-loop RT-PCR. We found that the expression of miR-205 was significantly increased in lung cancer
specimens compared to adjacent normal tissues (P < 0.01). Furthermore, we observed the expressions of PTEN pro-
tein and mRNA in lung cancer tissues and adjacent normal tissues by methods of western blot and Real time PCR
respectively. We found that the expressions of PTEN protein and mRNA was significantly decreased in lung cancer
specimens compared to adjacent normal tissues. And then, we found there is a negative relationship between the
expression of miR-205 and PTEN mRNA in lung cancer by analyzed. To validate whether PTEN was direct targets of
miR-205, a dual-luciferase reporter assay was employed, the result showed that PTEN is a target gene of MiR-205.
In subsequent experiments, we examined the expressions of PTEN protein and mRNA after transfection of miR-205
mimics or inhibitor into A549 cells, and A549 cell proliferation was measured by CCK-8 tests. We found that the
expression of PTEN protein and mRNA in A549 cells were significantly down-regulated or up-regulated after miR-205
mimics and miR-205 inhibitors transfected into, and miR-205 could inhibits A549 cells proliferation. These results
indicate that miR-205 might inhibitor the proliferation of A549 cells by regulating the expression of PTEN.
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Introduction

Lung cancer is a high incidence of cancer
increasing year by year. With the development
of science and technology, the treatment of
lung cancer had penetrated the gene level. In
recent years, miRNA has been paid more and
more attention. MicroRNAs (miRNAs) are small
noncoding RNAs that regulate gene expression
through base-pairing with their target messen-
ger RNAs. miR-205 is a highly conserved
microRNA and it has been proved that miR-205
shares a similar expression pattern with miR-
200 family [1]. It has been proved that miR-205
might associated with the occurrence, develop-
ment and prognosis of kinds tumors, and many
studies suggest that expression levels of miR-
205 were evidently differentin different tumors.
For example, the expressions of miR205 was
down-regulated in Breast cancer [2], the former
Prostate cancer [3], however, up-regulate in
Endometrial carcinoma [4], non small cell lung

cancer [5], head and neck squamous cell carci-
noma [6] and melanoma [7]. These results in-
dicated that miR-205 might play a tumor sup-
pressor in specific tissues. Therefore, further
research is needed to understand the mecha-
nism of action and function of miR-205 in differ-
ent tumor tissues.

PTEN is a phosphatase that can affect the
activity of Akt, a regulator involved in cell sur-
vival, which belongs to tumor suppressor gene
family. Clinical studies have demonstrated that
different degrees of PTEN gene mutation or
loss exist in a variety of advanced tumor. Study
found that the expression of PTEN in non small
cell lung cancer (NSCLC) group was significantly
lower than that of adjacent group, and irrele-
vant with gender, age and lymph node metasta-
sis in patients [8]. There was low expression or
no expression of PTEN in 74% regu/117) There
was low expres [9]. The negative stained rate of
PTEN inssion of PTEN in 74%regulator involved
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in cell survival, which belongs to tumor sup-
pressor gene family. ssues, which indicate that
PTENegative stained rate of PTEN inssion of
PTEN in 74%regulator inv [10]. LimNegative
stained rate of PTEN inssion of PTEN in 74%reg-
ulator involved in cell survival, which belongs to
tumor suppressor gene family. ssues, which ies
patients of PTEN positive group was significant-
ly higher than in PTEN negative group in the
period of IV. It suggested that the expression
level of PTENof PTEN in 74%regulator involved
in cell survival, which belongs to tumor sup-
pressor gene family. ssue of PTEN could sig-
nificantly shorten the patient’s survival. In
conclusion,pression level of PTENof PTEN in
T4%regulator involved in cell survival, which
belwith occurrence, developmentn, preprogno-
sis of lung cancer.

In this study, we detected the expression of
miR-205 and PTEN in lung cancer tissues. The
functional role of miR-205 in lung cancer and
its influence on PTEN protein and mRNA expres-
sion, and cell proliferation, was studied after
transfection of miR-205 mimics or inhibitor into
A549 cell line. The solution to these problems
helped to illustrate that whether PTEN is a tar-
get of miR-205 in the pathological mechanism
of lung cancer,

Materials and methods
Patients and tissue samples

46 specimens of lung cancer and adjacent nor-
mal tissue (The distance of 5-10 cm from
tumor) were obtained from the Department of
Pathology, Liaoning cancer hospital, between
December 2010 and December 2012. This
study was approved by our institution’s
Research Ethics Committee; informed consent
was obtained from each patient. The age of
patients ranged from 42 to 75 years, mean
54.33 + 7.79 years, and included 32 males and
14 females, 25 cases of squamous cell carci-
noma and 21 cases adenocarcinoma.

Western blot analysis

The lung cancer specimens paired to adjacent
normal tissues or approximately 2 x 108 cells
was treated by 500 ul lysate, and then ultra-
sound in the ice bath, the supernatant was col-
lected after low temperature centrifugation.
The BAC method was chosen to detect the con-
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centration of protein. Equal amounts of sample
protein was separated by 12% polyacrylamide
gel electrophoresis, and then transferred to the
PVDF membrane. An anti-PTEN and anti-GAP-
DH were incubated overnight at 4 degrees after
5% BSA closed 2 h, subsequently incubated
with secondary antibodies labeled with horse-
radish peroxidase for 1 h at room temperature,
then ECL exposed and developed. Each sample
was repeated 3 times. The ratio of target pro-
tein to the corresponding GAPDH protein opti-
cal density as the relative expression of the
target protein.

Quantitative real time (RT)-PCR (qRT-PCR)

According to Takara Company SYBR® Pri-
meSCript® miRNA RT-PCR Kit instructions,
the reaction begins after 1 pg total RNA and
necessary reverse transcription reaction re-
agents were added, reaction conditions: 37°C,
60min, 85°C, 5 s. The expression of miR-205
which template was reverse transcription
synthesized cDNA was observed by real-time
PCR. According to Takara Company SYBR®
PrimeSCript® miRNA RT-PCR Kit instructions,
the reaction begins after SYBR® Premix Ex
TaqTM 1l (2 x), PCR Forward Primer (10 pmol
L-1), Uni-miR gPCR Primer (10 ymol L-1), tem-
plate (cDNA solution) were added, the reaction
system was 25uL, reaction conditions: 95°C, 5
min; 95°C, 10 s, 60°C, 20 s, 40 cycles. U6B
was used as a reference. RT-PCR was per-
formed using the following primers: miR-205,
5-CTTGTCCTTCATTCCACCGGA-3’ (forward) and
5-TGCCGCCTGAACTTCACTCC-3’ (reverse) [12];
PTEN, 5-TGTGGTCTGCCAGCTAAAGG-3' (for-
ward) and 5-CGGCTGAGGGAACTCAAAGT-3’ (re-
verse) [12]; UB,5-CTCGCTTCGGCAGCACA-3/5™-
AACGCTTCACGAATTTGCGT-3’ [13].

miR-205 target gene prediction

PicTar, TargetScan and miRanda were queried
to Predict target gene of MiR-205, and then, a
candidate target genes of the MiR-205 was
Determined according to the result of target
site combination.

Cell culture and transfection

A549 cells were seeded in 10% FBS + RPMI-
1640 medium. Cultures were maintained in a
humidified atmosphere of 5% CO2 at 37°C, and
Conventional passaged. Cells were divided into
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Figure 1. The expression of MiR-205 was up-regulated in lung cancer tissue. U6 RNA was used as an endogenous
normalizer and the relative combined expression levels of miR-205 are shown. 22 values + SEM, n = 46, *P <

0.01.
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Figure 2. The expression of PTEN is downregulated in lung cancer tissue. U6 RNA was used as an endogenous nor-
malizer and the relative combined expression levels of miR-205 are shown. 22 values + SEM, n = 46, *P < 0.01.

negative control group, miR-205 mimics
(miR-205), mimic NC, miR-205 inhibitor and
inhibitor NC group [14]. Cells in logarithmic
growth phase were transfected with negative
control, miR-205 mimics or miR-205 inhibitor
respectively according to Lipofectamin 2000
instructions.

Luciferase reporter assay

The target sequences of PTEN wild type 3'UTR
were cloned into a luciferase vector which con-
tained the Renilla luciferase gene. In addition,
mutant 3’UTR was also cloned. HEK-293T cells
were cotransfected with miR-NC or miR-205
mimics using Lipofectamine 2000 (Invitrogen).
Cells were collected 48 h after transfection and
analyzed using the Dual-Luciferase Reporter
Assay System (Promega, Madison, WI), and
luciferase activity values were normalized rela-
tive to that of the Renilla luciferase internal
control.
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Cell Counting Kit-8

Cell proliferation analysis was performed using
the Cell Counting Kit-8 (CCK-8) (Tongren,
Shanghai, China). The optimum reaction time of
CCK-8 was determined to be 2.5 h. When 80%
confluent, A549 cells (100 uL/well) were seed-
ed into 96-well plates, and were left untrans-
fected or transfected with miR-205-sense or
miR-205-antisense, and further incubated for
12, 24, 48, and 72 hours using three repli-
cates. Approximately 10 yL of tetrazolium salt,
WST-8, was added to each well for 1 hour. The
optical density (OD), at 450 nm, of each well
was determined by microplate reader.

Statistical analysis

Statistical analysis of data was performed
using SPSS19.0 software. Statistical evalua-
tion was performed using one-way analysis of
variance (ANOVA; P < 0.05) and Student’s t-test.
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Figure 3. The expression of PTEN protein is downregulated in lung cancer tissue. (A) PTEN protein expression was
determined by Western blot in lung cancer (C) and normal tissues (N). (B) Optical density values for combined PTEN
protein relative to GAPDH in lung cancer tissues. N = 46. *P < 0.01.
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Figure 6. Determination of miR-205 mimics or miR-205 inhibitors transfection efficiency. A. The expression of miR-
205 was significantly increased after miR-205 mimics’ transfection into A549 cells. B. The expression of miR-205
was significantly decreased after miR-205 inhibitors transfection into A549 cells. *P < 0.01.

Expression of PTEN protein was downregu-
lated in lung cancer tissues

The expression of PTEN in 46 lung cancer spec-
imens and their corresponding adjacent normal
tissues (The distance of 5-10 cm from tumor)
was detected by western blot method. We
found that the expressionof PTEN was signifi-
cantly decreased in lung cancer specimens
compared to adjacent normal tissues (P < 0.01;
Figure 3A, 3B).

A negative relationship between the expres-
sion of miR-205 and PTEN mRNA in lung
cancer

The scatter diagram was obtained according to
experimental data, and Spearman correlation
analysis showed that miR-205 level were nega-
tively correlated with the expression of PTEN (r
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= -0.594, P < 0.01) in lung cancer tissues
(Figure 4).

Luciferase reporter assay results

We employed the target gene prediction da-
tabase to predict MiR 205 target genes, and
we found that PTEN mRNA 3’UTR had multiple
regions and 2~8 nucleotides of miR-205
Complete complementary (Figure 5A). Luci-
ferase reporter assay results showed that
the expression levels of fluorescent protein in
PTEN 3’UTR and miR-205 mimics cotransfec-
tion group is lower than in PTEN 3'UTR and
miR-205 control mimics cotransfection group
(P < 0.01); However, the expression levels
of fluorescent protein in Mut PTEN 3’UTR and
miR 205 mimics cotransfection group is higher
than in PTEN 3’'UTR and miR-205 mimics
cotransfection group (P < 0.01). These results

Int J Clin Exp Pathol 2015;8(2):1175-1183
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Figure 7. Effect of miR-205 mimics and inhibitor on PTEN mRNA and protein levels in A549 cells. A549 cells were untreated (A, D), treated with miR-205 mimics
(B), treated with miR-205 NC (C), treated with miR-205 inhibitors (E), treated with miR-205 inhibitors NC(F). (A, C) The expression of PTEN protein was determined
by Western blot. (B, D) Optical density values for combined PTEN protein relative to GAPDH. (E) The expression of PTEN mRNA was determined by Realtime PCR, (F)
Optical density values for combined PTEN mRNA relative to U6, n = 46. *P < 0.01.
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Figure 8. Effect of miR-205 on proliferation of A549 cells. A. A549 cells were untreated or transfected with miR-
205-NC or miR-205-mimics for up to 72 h. B. A549 cells were untreated or transfected with miR-205-inhibitor-NC or
miR-205- inhibitor for up to 72 h. Cell proliferation was measured by CCK-8. *P < 0.05.

indicated that PTEN is a target gene of MiR205
(Figure 5B).

Determination of miR-205 mimics transfection
efficiency

The relative expression of miR-205 in A549
cells transfected by miR-205 mimics and
normal control was determined by Real-time
PCR. Compared with transfection of miR-205
normal control, the expression of miR-205 was
increased significantly after transfection of
miR-205 mimics (P < 0.01, Figure 6A), and
decreased significantly after miR-205 mimics
inhibitors (P < 0.01, Figure 6B).

Effect of miR-205 on the expression of PTEN
protein and mRNA in A549 cells

We employed western blot methods to study
the effects of miR-205 mimics or inhibitor on
the expression of PTEN in A549 cells. We found
that the expression of PTEN in A549 cells was
significantly down-regulated or up-regulated
after miR-205 mimics (Figure 7A and 7B) or
inhibitor (Figure 7C and 7D) was transfected
into A549 cells respectively (P < 0.01 for both).
We also observed the expression of PTEN
MRNA in A549 cells by Realtime PCR, and we
found that the expression level of PTEN in A549
cells was significantly down-regulated or up-
regulated after miR-205 mimics (Figure 7E) or
inhibitor (Figure 7F) was transfected into A549
cells respectively (P < 0.01 for both).

MiR-205 inhibits cell proliferation of A549
cells

We employed Cell Counting Kit-8 (CCK-8) meth-
ods to study the effects of miR-205 mimics or
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inhibitor on cell proliferation of A549 cells. Cell
proliferation assays were performed at 12 h,
24 h, 48 h and 72 h after miR-205-mimics or
miR-205-inhibitors transfection of A549 cells.
Compared with untreated or miR-205-mimics-
NC group, the cell proliferation of A549 cells in
miR-205-mimics group was decreased signifi-
cantly (P < 0.05; Figure 8A); compared with
untreated or miR-205-inhibitors-NC group, the
cell proliferation of A549 cells in MiR-205-in-
hibitors group was increased significantly (P <
0.05; Figure 8B). These results indicate that
miR-205 inhibits A549 cells proliferation.

Discussion

miR-205 conducts conflicting functions in
human cancers, where it may functions either
as a tumor suppressor or an oncogene in a sin-
gle tumor type depending on targeted mRNA
[15-17]. Then, what would miR-205 be like in
human lung cancer? We detected the expres-
sion of MmiR-205 in 46 lung cancer specimens
and their corresponding adjacent normal
tissues by stem-loop RT-PCR. We found the
expression of miR-205 was significantly
increased in lung cancer specimens compared
to adjacent normal tissues. The result implied
that the down-regulation of miR-205 might
be involved in human lung cancer disease
processes, which consistent with previous
research [5].

PTEN was the first discovered tumor suppres-
sor gene with dual specificity phosphatase
activity, and its mutation, inactivation and
decreased expression were closely related with
the occurrence, development and prognosis of
patients with lung cancer, playing an important

Int J Clin Exp Pathol 2015;8(2):1175-1183
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role in the tumor chemotherapy resistance [18-
22]. We detected the expressions of PTEN
mMRNA and protein in 46 lung cancer specimens
and their corresponding adjacent normal tis-
sues, found the expressions of PTEN mRNA
and protein was significantly decreased in lung
cancer tissues than in adjacent normal tissues,
which consistent with previous research [5].
However, it is a problem whether PTEN is a tar-
get of miR-205 in the pathogenesis of lung
cancer.

To validate whether PTEN was direct targets of
miR-205, at first, the statistical analyses of
experimental data were done to draw a conclu-
sion that miR-205 level were negatively corre-
lated with the expression of PTEN in lung can-
cer tissues, and then we employed the target
gene prediction database to predict miR-205
target genes, found that PTEN mRNA 3'UTR
had multiple regions and 2~8 nucleotides of
miR-205 complete complementary. At last, a
dual-luciferase reporter assay was employed;
the result showed that PTEN is a target gene of
MiR205. But, it is a problem whether PTEN was
regulated by miR-205 in lung cancer cells.

We designed miR-205 mimics and inhibitor for
verifying the relationship between miR-205 and
PTEN. We detected the expression change of
PTEN mRNA and protein after miR-205 mimics
or inhibitor were transfected into A549 cells.
We found that the expression of PTEN protein
and mRNA in A549 cells was down-regulated
and up-regulated respectively after transfec-
tion of miR-205 mimics or inhibitor. These find-
ings support the idea that PTEN might be a tar-
get of miR-205 in lung cancer. And then, CCK-8
tests were used to evaluate the effects of miR-
205 on cell proliferation of A549 cells. We
found that miR-205 overexpression caused
A549 cell growth inhibition.

Thus, we hypothesized that miR-205 may func-
tion as a tumor suppressor, and the abnormal
expression of miR-205 might be an important
factor in lung cancer incidence.
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