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Abstract
Lung cancer is notorious for high morbidity and mortality around the world. Interleukin (IL)-8, a proinflammatory
chemokine with tumorigenic and proangiogenic effects, promotes lung cancer cells growth and migration and
contributes to cell aggressive phenotypes. Integrin αvβ6 is a receptor of transmembrane heterodimeric cell
surface adhesion, and its overexpression correlates with poor survival from non–small cell lung cancer. However,
the cross talk between αvβ6 and IL-8 in lung cancer has not been characterized so far. Herein, human lung cancer
samples were analyzed, and it revealed that the immunohistochemical and mRNA expression of integrin αvβ6 was
significantly correlated with the expression of IL-8. Furthermore, in vitro, integrin αvβ6 increased cell proliferation,
migration, and invasion by impairing the expressions of MMP-2 and MMP-9 and inhibited cell apoptosis in human
lung cancer cells A549 and H460. In addition, integrin αvβ6 upregulated IL-8 expression through activating MAPK/
ERK signaling. The in vivo experiment showed that integrin αvβ6 promoted tumor growth in xenograft model mice
by accelerating tumor volume and reducing apoptosis. Meanwhile, lung metastasis model experiment suggested
that integrin αvβ6 stimulated tumor metastasis with the increase of lung/total weight and tumor nodules.
Simultaneously, integrin αvβ6 upregulated IL-8 expression detected by both Western blots and immunohis-
tochemistry, along with the activation of MAPK/ERK signaling. Overall, these data suggested that, in vitro and
in vivo, integrin αvβ6 promoted lung cancer proliferation and metastasis, at least in part, through upregulation of
IL-8–mediated MAPK/ERK signaling. Thus, the inhibition of integrin αvβ6 and IL-8 may be the key for the treatment
of lung cancer.
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Introduction
Lung cancer is one of the most common types of malignancies
worldwide, and the two major types consist of small cell lung cancer
and non–small cell lung cancer (NSCLC), the later accounting for
approximately 85% of lung cancers [1]. At present, the most effective
therapy to lung cancer is complete lung resection plus appropriate
chemotherapeutic strategy [2]. Nevertheless, lung cancer frequently
metastasizes to bone, brain, lung, and liver, causing a shorter survival
and deaths [3].
Interleukin (IL)-8, a proinflammatory chemokine with tumori-

genic and proangiogenic effects, can be detected in many types of
malignant tumors, including lung cancer [4]. Studies have revealed
that IL-8 increased cancer stem cell populations and promoted the
adhesion, migration, and invasion of gastric and breast cancer cells
[5–8]. Besides, IL-8 overexpression promoted NCI-H1792 NSCLC
cell growth and migration and contributed to cell aggressive
phenotypes [9]. However, the mechanism involved in IL-8 resulting
from lung cancer is still unclear.
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Integrins, a family of transmembrane heterodimeric cell surface
adhesion receptors, are involved in many cellular functions [10].
Integrins modulate cellular functions depending on the cellular and
microenvironmental context, both in physiological and in patholog-
ical conditions including cancer [11]. The αvβ6, expressed only by
epithelial cells, is usually only detectable on cells undergoing tissue
remodeling, including wound healing and cancer [12]. Integrin αvβ6
promotes invasion of carcinoma cells, and its overexpression correlates
with poor survival from colon, cervix, and NSCLC [13–15].
Meanwhile, IL-8 could enhance the migration of colorectal cancer
cells by increasing αvβ6 integrin expression through the ERK/Ets-1
pathway [16]. However, the association of integrin αvβ6 with IL-8 in
lung cancer has not been characterized so far. Herein, this study was
to investigate the association and the mechanism between integrin
αvβ6 and IL-8 in lung cancer.

Material and Methods

Chemicals and Reagents
Fetal bovine serum, RPMI-1640 medium, and trypsin were from the

United States GIBCO company. Matrigel was purchased from BD
Transduction Laboratories (Lexington, KY). Becton Dickinson (Biosci-
ences, San Jose, California). Antibodies against MMP-2, MMP-9, αvβ6,
IL-8, ERK, phospho (p)-ERK, JNK, p-JNK, p-38, p-p38, and GAPDH
were purchased from Cell Signaling Technology (Beverly, MA, USA).
Secondary antibodies for goat-anti-rabbit immunoglobulinG and donkey
anti-rabbit IgG-labeled were from Abcam (Cambridge, USA).

Tissue Specimens
Cancer tissues were collected from 60 patients (early stage, n = 20,

middle stage, n = 20 and late stage, n = 20) with lung cancer who
underwent surgery at the Department of Jiangsu Cancer Hospital
(Nanjing Medical University, China). The lung tissue was determined
by immunohistochemical analysis. Written informed consents were
obtained from all patients, and the study protocol was approved by the
Institutional Ethics Committee of Nanjing Medical University.

Immunohistochemistry Assay
Lung samples were freshly isolated and fixed in 10% neutral

buffered formalin and then embedded in paraffin wax. Lung sections
with a thickness of 4 μm were mounted onto slides. Slides were
deparaffinized with xylene, rehydrated with ethanol, and incubated
with H2O2 at 37°C for 10 minutes. Following blocking using 1.5%
normal goat serum (Shanghai Yeasen Biotechnology Co., Ltd.) at
37°C for 20 minutes, sections were incubated overnight with αvβ6 or
IL-8 monoclonal antibody (1:1000 dilutions). The sections were
incubated with biotin-conjugated goat-anti-rabbit immunoglobulin
G secondary antibody (diluted with 3% bovine serum albumin/PBS)
at 37°C for 30 minutes and then incubated with horseradish
peroxidase–conjugated streptavidin at 37°C for 30 minutes. 3,3’-
Diaminobenzidine (DAB) was used as chromogenic agent. Images
were obtained using a fluorescence microscope (FSX100; Olympus,
Southend-on-Sea, UK).

RNA Isolation and Quantitative Real-Time PCR (qRT-PCR)
Total RNA was isolated by TRIzol according to the manufacturer's

protocol. Equal amounts of RNA were transcribed into cDNA using
RNeasy plus micro kit. The total cDNA was used as starting material
for real-time PCR with FastStart Universal SYBR Green Master
(Roche Applied Science, Mannheim, Germany) on the StepOne real-
time PCR System (Life Technologies Corp.). The Primer Premier
software (PREMIER Biosoft International, USA) was used to design
specific primers for integrin αvβ6, IL-8, and GAPDH based on known
sequences. The primers for integrin αvβ6 were 5′-TTCCTAAT
GACGGGCTCTG-3′ (forward) and 5′-TTGGGTTACAGCGAA
GATCA-3′ (reverse). The primers for IL-8 were 5′-CAATCC
TAGTTTGATA CTCCC-3′ (forward) and 5′-AATTACTAATATT
GACTGTGGAG-3′ (reverse). The expression levels of each target gene
were normalized to correspondingGAPDH threshold cycle (CT) values
using the 2−ΔΔCT comparative method.

Cell Culture
The human lung cancer cell lines A549 and H460 were purchased

from the American Type Tissue Culture Collection (Manassas, VA).
The cells were cultured in RPMI-1640 medium, supplemented with
10% fetal bovine serum, 100 U/ml penicillin, and streptomycin
(Sigma-Aldrich, St. Louis, MO), in a humidified atmosphere
containing 5% CO2 at 37°C.

siRNA Transfection
Integrin αvβ6 siRNA and nonspecific control siRNA duplexes

were designed and purchased from Dharmacon RNA Technologies
(Chicago, IL). A549 (1 × 105 cells) and H460 (3 × 105 cells) were
seeded in six-well plates, incubated overnight, and transfected with
siRNAs using Lipofectamine 2000 (Life Technologies).

MTT Assay
To the transfected A549 andH460 cells was added 20μl of a 5-mg/ml

MTT solution to each well, and the plate was further incubated at 37°C
for 4 hours. Thereafter, the medium was aspirated and the wells washed
with PBS; 150 μl of DMSOwas added to each well. The microtiter plate
was placed on a shaker in order to dissolve the dye. The absorbance was
determined spectrophotometrically at 490 nm on an ELX800 UV
universal microplate reader after the formazan crystals had dissolved.

Apoptosis Analysis
The effect of integrin αvβ6 on the apoptosis of A549 and H460 cells

was evaluated by flow cytometry using the Annexin V PE Apoptosis kit
(BD Pharmingen, USA). Firstly, the transfected cells were washed by 1×
PBS (4°C) followed by resuspending the cell pellet with 300 μl of 1×
Binding Buffer. Next, 5 μl of Annexin V-PE was added to the cell
suspension for 15 minutes in the dark at room temperature, according
to the manufacturer's instructions. Five microliters of 7-AAD solution
was added in the cell suspension 5 minutes before flow cytometry
analysis, and then 200 μl of 1× Binding Buffer was added for flow
cytometry analysis. The percentage of apoptotic cells was evaluated by
FACS Calibur (BD Biosciences, USA).

Cell Migration Assay
The cell migration assay was carried out using Transwell chambers

(8-μm pore size, Corning Costar, Cambridge, MA) without Matrigel.
The transfected cells (1.0 × 105 cells/chamber) were seeded in the
upper chamber and incubated for 24 hours at 37°C, 5% CO2. FBS
(20%), acting as a chemoattractant, was placed in the lower chambers.
After incubation, all of the noninvaded cells on the upper surface were
removed with a cotton swab; the invaded cells on the lower surface
were fixed with 100% methanol and then stained with 1% crystal
violet. The migrated cells were counted with a microscope, and six
randomly chosen fields were counted for each assay.



Figure 1. Integrin αvβ6 expression is positively correlated with IL-8 expression in lung cancer tissues. (A) The immunohistochemistry
assay was used to determine the expressions of integrin αvβ6 and IL-8 in lung cancer tissues. (B) ThemRNA levels of integrin αvβ6 and IL-
8 in lung cancer tissues were detected by qRT-PCR analysis. GAPDH was used as a control. (C) The relative expression levels between
integrin αvβ6 and IL-8 expression. Bars indicate the mean ± SEM, *P b.05 vs. control group.
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Cell Invasion Assay
The cell invasion assay was carried out using Transwell chambers

coated with Matrigel. The transfected cells (1.0 × 105 cells/chamber)
were seeded in the upper chamber and incubated for 24 hours at 37°C,
5% CO2. FBS (20%), acting as a chemoattractant, was placed in the
lower chambers. After incubation, all of the noninvaded cells on the
upper surface were removed with a cotton swab; the invaded cells on the
lower surface were fixedwith 100%methanol and then stainedwith 1%
crystal violet. The invaded cells were counted with amicroscope, and six
randomly chosen fields were counted for each assay.

Western Blot Analysis
The total proteins of cells and lung tissue were extracted according

to the manufacturer's recommended protocol (Vazyme, USA). The
protein concentrations were determined using the BCA Protein Assay
Kit (Vazyme, USA). Samples with equal amounts of protein (25 μg)
were fractionated on 10% SDS polyacrylamide gels, transferred to
polyvinylidene difluoride membranes, and blocked in 5% skim milk
in TBST for 1.5 hour at 25°C ± 1°C. The membranes were then
incubated at 4°C overnight with 1:1000 dilutions (v/v) of the primary
antibodies. After washing the membranes with TBST, incubations
with 1:1000 dilutions (v/v) of the secondary antibodies were
conducted for 2 hours at 25°C ± 1°C. Protein expression was
detected using an Enhanced Chemiluminescence Detection System.
GAPDH was used as a loading control.

Luciferase Assay
The 1796-bp fragment of human integrin β3 promoter was

generated by PCR amplification from genomic DNA of MDA-MB-
231 cells and subcloned into pGL3-basic luciferase reporter plasmid
(Promega). MAPK/ERK siRNA and control siRNA were purchased
from Cell Signaling (Beverly, MA). pRL-TK vector was used as
internal control. Transfection of siRNA was performed using
Lipofectamine 2000 (Life Technologies) regent according to the
manufacturer’s instructions. Six hours later, the cells were washed and
incubated in complete medium for 36 hours; then the cells were
lysed, and lysates were assayed for luciferase activity using Dual-Glo
Luciferase assay system (Promega) on an Ultra Multifunctional
Microplate Reader (Tecan).

Animal Model
Female nude mice (6 weeks old, 18-22 g) were obtained from

Shanghai Jiesijie Experimental Animal Company. Mice were given
free access to water and standard rodent chow and were housed in
pathogen-free cages. The animals were acclimated for a week before
use. Animal welfare and experimental procedures complied with
national guidelines and were approved by the Animal Experimental
Ethical Committee of Nanjing Medical University.

Mice were randomly divided into three groups: Control (PBS),
Control-siRNA (nonspecific control siRNA), and Integrin αvβ6-
siRNA (integrin αvβ6-siRNA).

Xenograft model: After being anesthetized by inhalation, mice were
inoculated with cells (100 μL of 1 × 106 cells) into the right axilla of
the mice. And then mice were sacrificed on day 28, the subcutaneous
tumors were removed, and the tumor volume was calculated.

Lung metastasis model: Mice were injected 100 μL of 1 × 105 cells
into the median tail vein. Then mice were sacrificed on day 21, and
the lungs were removed and weighed.

TUNEL Staining
The apoptosis of paraffin-embedded tumor sections was detected

using a TUNEL assay kit according to the manufacturer’s manual
(Roche, USA). In brief, fixed and paraffin-embedded sections were
dewaxed then permeabilized with proteinase K for 15 minutes at



Figure 2. Integrin αvβ6 increases IL-8 expression in lung cancer cells. A549 and H460 cells were transfected with integrin αvβ6 siRNA or
nonspecific control siRNA. (A) The mRNA levels of integrin αvβ6 and IL-8 in lung cancer cells A549 and H460 were detected by qRT-PCR
analysis. GAPDHwas used as a control. (B)Western blots were performed to detect protein levels ofMAPK alongwith their phosphorylation.
GAPDHwas used as a control. (C) Luciferase activity was detected in A549 cells. Bars indicate the mean ± SEM, *P b .05 vs. control group.
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room temperature. Sections were treated with 3% H2O2 to block
endogenous peroxidases and incubated with equilibration buffer and
terminal deoxynucleotidyl transferase enzyme. Finally, sections were
incubated with antidigoxigenin-peroxidase conjugate. Tissue perox-
idase activity was evaluated through DAB application. Sections were
examined under a light microscope.

Histological Assay
The lung tissues were obtained, fixed in 10% formalin, and then

stained by hematoxylin-eosin staining. Ten random areas of interest
were examined in each section and were identified by computer-
generated field identification. At least six different sections of lung
tissues were examined for each animal in groups. Images were
obtained using a fluorescence microscope.

Statistical Analysis
GraphPad Prism 5 software was used to carry out all statistical

analysis. One-way analysis of variance was used for multiple group
comparison; when only two groups were compared, Student’s t test was
performed. P values of b .05 were considered statistically significant.
Results

Integrin αvβ6 is Positively Correlated with IL-8 in Lung
Cancer Tissues

To evaluate whether integrin αvβ6 expression was correlated to IL-
8 expression, the early-stage, middle-stage, and late-stage lung tumor
samples were detected. The immunohistochemistry assay and qRT-
PCR analysis both showed that the expressions of integrin αvβ6 and
IL-8 were elevated with the severity of lung cancer (Figure 1, A-B).
The relative expression levels showed the positive correlation between
integrin αvβ6 and IL-8 expression in lung cancer tissues (Figure 1C).

Integrin αvβ6 Increases IL-8 Expression in Lung Cancer Cells
To examine whether integrin αvβ6 regulates IL-8 expression in

lung cancer cells, we transfected A549 and H460 cells with integrin



Figure 3. Integrin αvβ6 promotes the proliferation and inhibits apoptosis of lung cancer cells partially through the upregulation of IL-8.
A549 and H460 cells were transfected with integrin αvβ6 siRNA or nonspecific control siRNA. (A) A549 and H460 cells were transfected
and then assayed by MTT. (B) A549 and H460 cells apoptosis was determined by flow cytometry analysis. Quantitative results for
apoptosis cell rates have been shown. Bars indicate the mean ± SEM, *P b .05 vs. control group.
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αvβ6 siRNA or nonspecific control siRNA. Integrin αvβ6 siRNA led
to 79% and 65% reduction in αvβ6 mRNA level in A549 and H460
cells, respectively (Figure 2A). The data demonstrate that integrin
αvβ6 siRNA was efficient and specific to knockdown αvβ6 in lung
cancer cells. Notably, we found that knockdown of αvβ6 suppressed
IL-8 expression at mRNA level in A549 and H460 cells (60% and
55% decrease compared to the controls) (Figure 2A). Knockdown of
αvβ6 also reduced IL-8 expression at protein level in A549 and H460
cells (Figure 2B). Furthermore, the luciferase assay showed that the
luciferase activity driven by IL-8 promoter was reduced in integrin
αvβ6 siRNA transfected cells (Figure 2C). Taken together, these data
provide evidence that integrin αvβ6 upregulates IL-8 expression in
lung cancer cells specifically.

Integrin αvβ6 Promotes the Proliferation and Inhibits Apoptosis
of Lung Cancer Cells Partially Through the Upregulation of IL-8
To evaluate the effect of integrin αvβ6 on cell proliferation, the

MTT assay was used on A549 and H460 cells. After the transfection
with integrin αvβ6 siRNA, the cell viabilities were significantly
suppressed both in A549 and H460 cells (Figure 3A).

Furthermore, flow cytometry analysis was performed to determine
the cell apoptosis. The cells in the upper-right (UR, Q2) and lower-
right (LR, Q3) quadrants of the FACS histogram represent apoptotic
cells. As shown in Figure 3B, after the transfection with integrin αvβ6
siRNA, the apoptosis cell rates of A549 and H460 cells were
enhanced compared with the controls. These results suggest that
integrin αvβ6 promotes proliferation and inhibits apoptosis in lung
cancer partially via the upregulation of IL-8 expression.

Integrin αvβ6 Promotes Migration and Invasion of Lung
Cancer Cells Partially through the Upregulation of IL-8

The migration and invasion assays were performed in A549 and
H460 cells to detect the cell migration and invasion, respectively. The
migration cells were obviously reduced by the transfection with
integrin αvβ6 siRNA in both A549 and H460 cells, similar to the
result of the invasion cells (Figure 4, A-B).



Figure 4. Integrin αvβ6 promotesmigration and invasion of lung cancer cells partially through the upregulation of IL-8. A549 and H460 cells were
transfectedwith integrin αvβ6 siRNAor nonspecific control siRNA. (A) Themigration ability of cellswas quantified by counting the number of cells
that migrated to the underside of the porous polycarbonate membrane. The photographs were taken at the magnification of ×200. Quantitative
results for invasiondatahavebeenshown. (B)The invasionabilityof cellswasquantifiedbycounting thenumberof cells that invaded theunderside
of the porous polycarbonate membrane. The photographs were taken at the magnification of ×200. Quantitative results for invasion data have
been shown. (C) Western blots were performed to detect protein levels of MMP-2 andMMP-9. GAPDHwas used as a control. Bars indicate the
mean ± SEM, *P b .05 vs. control group.

Figure 5. Integrinαvβ6activatesMAPK/ERKsignalingpathwaypartially
through the upregulation of IL-8. A549 andH460 cellswere transfected
with integrin αvβ6 siRNA or nonspecific control siRNA. Western blots
were performed to detect protein levels of MAPK along with their
phosphorylation. GAPDHwas used as a control. GAPDHwas used as a
control. Bars indicate the mean ± SEM, *P b .05 vs. control group.
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Matrix metalloproteinases (MMPs) are zinc-dependent proteolytic
enzymes of the extracellular matrix widely used by cells during
invasion and migration [17,18]. MMP2 and MMP9 have been
strongly correlated with the invasiveness of many types of cancer cells
[19,20]. Thus, the protein expressions of MMP-2 and MMP-9 were
detected to evaluate the effect of integrin αvβ6 on the invasiveness of
lung cancer cells. It showed that integrin αvβ6 knockdown
significantly decreased the protein expression of MMP-2 and
MMP-9 (Figure 4C). These data revealed that integrin αvβ6
promotes migration and invasion in lung cancer partially via the
upregulation of IL-8.

Integrin αvβ6 Activates MAPK/ERK Signaling Pathway
Partially through the Upregulation of IL-8

Mitogen-activated protein kinases (MAPKs), including ERK,
JNK, and p38, control the induction and regulation of inflammatory
response, leading to the expression of inflammatory cytokines and
chemokines upon pathogen challenge [21]. MAPK pathways are
known to be evolutionarily conserved kinase modules which link
extracellular signals to the machinery that controls fundamental cell
processes such as growth, migration, and apoptosis [22].

To further investigate the mechanism of integrin αvβ6 with IL-8 in
lung cancer, the expressions of MAPK, including ERK, JNK, and
p38, were examined. The results showed that the integrin αvβ6
siRNA group significantly inhibited the phosphorylation expression
of ERK in both A549 and H460 cells and the phosphorylation
expression of p38 in A549 cells but had no significant effect on the
phosphorylation expression of JNK (Figure 5). It suggested that



Figure 6. Integrin αvβ6 increases tumor proliferation and inhibits
cell apoptosis in mice partially through the upregulation of IL-8.
After the transfection with integrin αvβ6 siRNA, different groups of
a549 cells were inoculated subcutaneously into the right axilla of
nude mice. All mice were sacrificed on day 28, and the tumors
were obtained. (A) The tumor volume was calculated. (B) The
TUNEL assay in tumor issue was performed. The photographs
were taken at the magnification of ×200. (C) Western blots were
performed to detect protein levels of integrin αvβ6, ERK, and p-
ERK. GAPDH was used as a control. Bars indicate the mean ±
SEM, *P b .05 vs. control group.

Figure 7. Integrin αvβ6 increases tumor metastasis in mice partially
through the upregulation of IL-8. After the transfection with integrin
αvβ6 siRNA, different groups of a549 cells were injected from tail
vein, and mice were sacrificed on day 21; the lung tissues were
removed and weighed. (A) The lung/total weight was detected. (B)
The number of tumor nodules was detected. (C) A representative
histological view of the liver sections was photographed. The
photographs were taken at the magnification of ×200. (D) The
expression of IL-8 was determined by immunohistochemistry
assay. The photographs were taken at the magnification of ×200.
(E) Western blots were performed to detect protein levels of MMP-
2, MMP-9, integrin αvβ6, ERK, and p-ERK. GAPDH was used as a
control. Bars indicate the mean ± SEM, *P b .05 vs. control group.
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integrin αvβ6 could activate MAPK/ERK signaling pathway partially
through the upregulation of IL-8.

Integrin αvβ6 Increases Tumor Proliferation and Inhibits Cell
Apoptosis in Mice Partially through the Upregulation of IL-8
To further confirm the result between integrin αvβ6 and IL-8,

different groups of A549 cells were inoculated subcutaneously into
the right axilla of nude mice. All mice were sacrificed on day 28, and
the tumors were obtained and tumor volume was measure. The result
revealed that integrin αvβ6 siRNA group significantly inhibited the
tumor volume compared with the controls (Figure 6A). The TUNEL
assay indicated that, compared with the controls, the integrin αvβ6
siRNA group clearly decreased tumor cell apoptosis (Figure 6B). As
shown in Figure 6C, integrin αvβ6 siRNA group exhibited obviously
lower expressions of integrin αvβ6 and IL-8 compared with the
controls. Similarly, the phosphorylation expression of ERK was
significantly repressed in integrin αvβ6 siRNA group (Figure 6C).

Integrin αvβ6 Increases Tumor Metastasis in Mice Partially
through the Upregulation of IL-8
The lung metastasis model was performed to confirm the

relationship of integrin αvβ6 and IL-8. Cells were injected from
tail vein, and mice were sacrificed on day 21; the lungs were removed
and weighed. The tumor nodules were counted, and histological
assays were performed on the lung tissues. Afterwards, the proteins
were collected in lung tissues, and an immunohistochemistry assay
was used to detect the expression of IL-8. The lung/total weight and
tumor nodules were reduced in integrin αvβ6 siRNA group
compared with the controls (Figure 7, A-B). Additionally, the lung
metastases lesions were visualized by H&E staining (Figure 7C).
Meanwhile, the immunohistochemistry assay showed that integrin
αvβ6 siRNA group exhibited the lowest IL-8 expression between
these groups (Figure 7D). Furthermore, integrin αvβ6 siRNA group
exhibited obviously lower expressions of integrin αvβ6 and IL-8
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compared with the controls. Similarly, the expressions of MMP-2 and
MMP-9 and the phosphorylation expression of ERK were signifi-
cantly repressed in integrin αvβ6 siRNA group (Figure 7E).
Collectively, these results provide the direct evidence to support our
hypothesis that integrin αvβ6 increased tumor metastasis in mice
partially through the upregulation of IL-8.
Discussion
Lung cancer is one of the most common types of malignancies
worldwide, and the main difficulties in the treatment of this tumor
are the occurrence of invasion and metastasis of lung cancer cells [23].
Cancer cells that disperse from the primary tumor undergo a cascade
of events, including localized invasion, intravasation into the blood or
lymphatic system, and extravasation from the blood or lymphatic
vessel where they colonize and form new tumors [24].

IL-8, a chemokine produced by macrophages and other cell types
such as epithelial cells, is a neutrophil chemotactic factor [25].
Considerable data have demonstrated that tumor cells expressing
abnormal levels of IL-8 facilitate tumor progression [16]. IL-8 plays
an important role in cell proliferation, angiogenesis, migration, and
invasion, and thereby is involved in the metastatic process of various
cancers including lung cancer [26,27]. It has been reported that IL-8
could potentiate tumor cell migration or invasion through ERK,
NF-κB, and PI3K/Akt signaling [28,29].

Integrins are the transmembrane receptors that are composed of
an α-subunit and a β-subunit involved in regulating a variety of cellular
processes, including adhesion, migration, proliferation, and differenti-
ation [30]. Overexpression ofαvβ6, an epithelium-specific integrin, has
been reported to correlate with malignant progression and poor clinical
prognosis in a variety of carcinomas and to promote metastasis [31].

This study showed conclusively that the expression of αvβ6 was
significantly correlated with expression of IL-8 in human lung cancer
samples. Furthermore, integrin αvβ6 increased cell proliferation,
migration, and invasion by impairing the expressions of MMP-2 and
MMP-9 and inhibited cell apoptosis in human lung cancer cells A549 and
H460. In addition, integrin αvβ6 upregulated IL-8 expression through
activation of MAPK/ERK signaling pathway. The in vivo experiment
showed that integrin αvβ6 promoted tumor growth in xenograft models
by accelerating tumor volume and reducing apoptosis. Meanwhile, lung
metastasis model experiment suggested that integrin αvβ6 stimulated
tumor metastasis with the increase of lung/total weight and tumor
nodules. Simultaneously, integrin αvβ6 upregulated IL-8 expression
detected by both Western blots and immunohistochemistry, while the
MAPK/ERK signaling pathway was activated.

In conclusion, this study indicated that integrin αvβ6 promoted
lung cancer cell proliferation and metastasis, at least in part, through
upregulation of IL-8–mediated MAPK/ERK signaling. Thus, the
inhibition of integrin αvβ6 and IL-8 may be the key for the treatment
of lung cancer.
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