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injury in LPS-treated mice by inhibiting
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Abstract: Acute lung injury (ALI), which is an excessive uncontrolled inflammatory response in the lung, is medi-
ated by several pro-inflammatory mediators. Recent evidence has implicated microRNAs (miRNAs) in regulation
of inflammation in different diseases. However, the roles and underlying molecular mechanism of miRNAs in ALI
have not been adequately elucidated. Thus, the aim of the present study was to investigate the possible regulatory
mechanism of miRNAs in ALI. In this study, microRNA microarray analysis showed that 48 miRNAs were differen-
tially expressed in lung tissues of an ALI model induced by LPS. Downregulation of miR-27a, played a key role in
the regulation of the inflammatory response and protection from traumatic injury. Functional analyses indicated
that overexpression of miR-27a using miR-27a agomir (agomiR-27a) protected the animals from LPS-induced ALI
through decreased pulmonary inflammation, decreased wet-to-dry weight ratio, and ameliorated lung histopatholog-
ical changes. In addition, agomiR-27a also decreased production of inflammatory cytokines, such as tumor necro-
sis factor-a (TNF-a), interleukin-6 (IL-6) and interleukin-13 (IL-1B) in bronchoalveolar lavage fluid (BALF). Moreover,
transforming growth factor B-activated kinase 1 binding protein 3 (TAB3), as an activator of NF-kB, was confirmed
as a direct target of miR-27a. Further study showed that the anti-inflammatory mechanism of miR-27a is exerted via
suppression NF-kB signaling by inhibiting expression of TAB3 in LPS-induced ALI mice. Taken together, these data
define the protective mechanism of miR-27a via inhibition of the inflammatory response through blocking NF-kB
pathway. Therefore, miR-27a/TAB3/NF-kB axis may be therapeutically targeted to repress inflammation following
ALl in the future.

Keywords: ALI, inflammation, microRNA-27a, TAB3, nuclear factor-kB (NF-kB)

Introduction in understanding the pathophysiology of ALl
had been achieved, the available therapies re-

Inflammation is a type of nonspecific immune main unsatisfactory [5, 6]. It is an urgent need

reaction that may be initiated by a complex pro-
cess involving leukocytes and inflammatory
mediators such as cytokines [1]. However, in-
flammation can often lead to the development
of auto-immune diseases and organ dysfunc-
tion [2]. An important inflammatory lung dis-
ease of rapid onset is acute lung injury (ALI),
which causes a high morbidity and mortality
rate worldwide [3]. ALl is characterized as an
acute diffuse, inflammatory lung injury, leading
to increased pulmonary vascular permeability,
decreased lung compliance, and loss of ae ra-
ted lung tissue leading to severe perturbations
in gas exchange [4]. Although great advances

to find a new therapeutic strategy for the treat-
ment of ALI. Thus, increased understanding of
molecular mechanism involved in ALI formation
and development is important.

MicroRNAs (miRNAs) are highly conserved,
small, noncoding RNAs that regulate protein
coding gene expression by binding to the
3’-untranslated regions (UTRs) of mMRNAs [7]. A
large body of evidence has indicated that miR-
NAs are involved in the regulation of immune
system development, differentiation of Band T
cells, proliferation of monocytes and neutro-
phils, antibody production, release of inflamma-
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tory mediators and certain inflammatory lung
diseases [8, 9]. Recent studies show that miR-
27a attenuates ischemia reperfusion-induced
inflammatory damage and LPS-induced pro-
duction inflammatory cytokines in microglia
[10-12]. Additionally, miR-27a has been report-
ed to play a protective role in a variety of tissue
injuries [13-15]. However, whether miR-27a pro-
tects ALI by inhibiting inflammatory responses
remains unclear.

Nuclear factor-kappaB (NF-kB) is a family of
transcription factors that play an important role
in the regulation of inflammatory processes
and inhibition of NF-kB function may be useful
for protection of ALI [16-19]. For example, Liao
et al. reported that a novel DHA-derived media-
tor resolvin D1 (RvD1) attenuates lung inflam-
mation of LPS-induced acute lung injury by sup-
pressing NF-kB activation [20]. Furthermore, it
has been reported that apigenin shows anti-
inflammatory effects against LPS-induced ALI
by suppressing NF-kB pathway [21]. To date,
there have been no reports disclosing a regula-
tory mechanism of miR-27a inhibiting inflam-
matory responses through the NF-kB pathway
in ALI. Therefore, we hypothesized that miR-27a
may negatively regulate of inflammatory res-
ponse via NF-kB signaling pathway in LPS-
induced ALl mice model.

In the present study, we evaluate the potential
role of miR-27a against ALl using a LPS-induced
mice model, and we found that miR-27a signifi-
cantly reduced LPS-induced ALI through inhi-
bition of pulmonary inflammation. Moreover,
miR-27a suppresses NF-kB signaling by target-
ing TAB3 in LPS-induced ALl mice. Therefore,
these data suggest that miR-27a/TAB3/NF-kB
signaling pathway may be a potential therapeu-
tic target for ALI.

Materials and methods
Animals and ALl model

Healthy male BALB/c mice (8-10 weeks old,
18-20 g each) were purchased from Shanghai
Laboratory Animal Co Ltd (SLAC, Shanghai,
China). They were kept in plastic cages at 22°C
with free access to pellet food and water on a
12 h light/dark cycle. Mice allowed to acclimate
for 3 days before experimentation. Animal wel-
fare and experimental procedures were strictly
in accordance with the Guide for the Care and
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Use of Laboratory Animals. All animal experi-
ments were approved by the Animal Care and
Use Committee of the Second Affiliated Hos-
pital of Kunming Medical University. The murine
model of LPS-induced ALl was established as
previous reported [29]. Briefly, all mice were
randomly divided into different groups: a con-
trol group with intra-tracheal instillation of 1.5
mg/kg normal saline (NS) and ALI was induced
in mice by intra-tracheal instillation of LPS.
Mice were anesthetized by an intraperitoneal
injection of 10% chloral hydrate and kept in a
supine position while spontaneous breathing
was monitored. Mice were sacrificed at the indi-
cated time after injury. ALl induction was veri-
fied by pathological examination of the lung.

RNA extraction and quantitative real-time PCR
(QRT-PCR)

Total RNA from tissue samples, bronchoalveo-
lar lavage fluid and cells were extracted using
an RNeasy mini kit (Qiagen, Japan) for both
miR-27a and TAB3 mRNA analyses according
to the manufacturer’s instructions. RNA qua-
lity was measured using the Agilent 2100
Bioanalyzer (Agilent Technologies, USA). cDNA
synthesis was performed using PrimeScript RT
reagent Kit (Takara, China) according to the
manufacturer’s instructions. For detection of
miR-27a and TAB3 mRNA expression, gqPCR
was performed using the miScriptSYBR®green
PCR Kit (Qiagen, USA) according to the manu-
facturer’s protocol. The relative expression
levels of genes of interest were calculated by
the 222¢t method. B-actin were used as inter-
nal controls for miRNAs. the primer for miR-
27a were: 5-ACA CTC CAG CTG GGT TCA CAG
TGG CTAAG-3’ (sense) and 5’-TGG TGT CGT GGA
GTC G-3’ (antisense), and their reverse primer
was the universal primer supported by the
miScriptSYBR®green PCR Kit (Qiagen, USA).
The TAB3 mRNA forward primer was 5-CAG
CCC ACA GCT TGA TAT TC-3' and the rever-
se primer was 5-CAT GAC TTT GCC CGA GTT
AG-3'. The B-actin primer forward primer was
5-CGA GCG GGC TAC AGC TTC-3' and the
reverse primer was 5-GTC ACG CAC GAT TCC
CTCT-3.

Microarray analysis
Total RNA was extracted from lung tissues of

mice with or without LPS treatment using a
miRNAeasy mini kit (Qiagen). Purity and quanti-
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ty of total RNA were assessed by NanoDrop
ND-1000 Spectrophotometry (Thermo Scien-
tific, USA) and Agilent’s 2100 Bioanalyzer. The
miRCURYHy3/Hy5Power labeling kit (Exigon,
Vedbaek, Denmark) was used according to the
manufacturer’s guideline for miRNA labeling.
Total RNA (200 ng) was labeled using the miR-
CURYHy3/Hy5Power labeling kit (Exigon, Ved-
baek, Denmark) according to the manufactur-
er's guideline, and the Hy3™-labeled samples
were hybridized on the miRCURYTM LNA Array
(v.16.0) (Exigon) according to the manufactur-
er’'s instruction. The feature extraction software
(Agilent Technologies) was used to quantify the
fluorescent intensity of each spot of microarray
images, and signal intensities >10 were con-
sidered positive expression. The statistical sig-
nificance of upregulated or downregulated
miRNAs was analyzed by t-test. MEV software
(v4.6, TIGR) was used to perform hierarchical
clustering.

Cell culture and transfection

293T cells were purchased from the China Cell
Culture Center (Shanghai, China) and were cul-
tured in RPMI 1640 (Hyclone, USA) medium,
supplemented with 10% fetal bovine serum
(FBS, Gibco, USA) and antibiotics (100 U/ml
penicillin and 100 pg/ml streptomycin) (Inv-
itrogen, China). The 293T cells were kept in an
incubator in a humidified atmosphere with 5%
CO, at 37°C. miR-27a mimic and corresponding
mimic negative control (mimic NC), miR-27a
inhibitor and corresponding inhibitor negative
control (inhibitor NC) were designed and pur-
chased from GenePharma (Shanghai, China).
These molecular products were transiently
transfected into 293T cells using Lipofectamine
2000 Reagent (Invitrogen, USA) according to
the manufacturer’s protocol.

Myeloperoxidase (MPO) activity assay

After BALF collection, the left upper lobe was
removed, washed and kept in -80°C. Then,
after weighing, the lungs were homogenized in
4-(2-hydroxyethyl)-1-piperazineethanesulfonic
acid containing 0.5% cetyltrimethyl ammonium
bromide and subjected to three freeze-thaw
cycles. The homogenate was then centrifuged
(4°C, 8000 x g for 20 min). MPO activity was
assayed using a commercially available ELISA
Kit (Invitrogen, USA). The samples were diluted
in phosphate citrate buffer (pH 5.0) and the
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absorbance was measured at 460 nm with a
microplate reader (Model 550, Bio-Rad Labo-
ratories, USA). Results are expressed as units
of MPO activity per gram of lung tissue.

Lung wet/dry weight ratio

The severity of pulmonary edema was assessed
by the wet to dry ratio (W/D ratio) by the wet/dry
ratio from the initial weight of the right lung
middle lobe (wet weight) to its weight after des-
iccation at 70°C for 24 h (dry weight).

Histological examination

The left lower lung from each mouse was fixed
in 10% formalin, imbedded in paraffin and sli-
ced. Following H&E staining, pathological ch-
anges of lung tissues were observed under a
light microscope (BXFM, Japan). The standard
lung injury score performed by a blinded pathol-
ogist to objectively quantify the lung injury.

Cytokine assay

To obtain the BALF, ice-cold PBS was infused
into the lungs two times and withdrawn each
time using a tracheal cannula. The total leuko-
cyte count was determined using a hemocy-
tometer. BALF samples were centrifuged at
2000 rpm for 10 min at 4°C, the supernatants
were stored in -80°C for analysis of cytokine
concentrations. Levels of TNF-a, IL-6, IL-13 and
IFN-y in BALF were determined by ELISA kits
according to the instructions recommended by
the manufacturers. The optical density of each
well was read at 450 nm.

Western blot analysis

Lung tissue homogenate samples and cells
were harvested and were separated on 10%
sodium dodecyl sulfate (SDS)-polyacrylamide
gels and then transferred to polyvinylidene
fluoride membranes. The membranes were
blocked with 5% non-fat milk for 1 hr and then
incubated overnight at 4°C with the following
specific primary antibodies. The primary anti-
bodies used include p65, IkB-a, TAB3 and
B-actin (Santa Cruz Biotechnology, USA). After
three times washing, the membranes were
incubated in horseradish peroxidase-conjugat-
edsecondary antibody (Amersham Biosciences,
USA) for 1 hr at room temperature. Then, the
protein band was visualized using the ECL
Western blotting substrate (Promega, USA).
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Figure 1. Screening of differentially expressed miRNAs in the murine ALI model. A. microRNA microarray was con-
ducted with the paired lung samples from four mice of ALl group and normal group. Both down-regulated (green)
and up-regulated (red) miRNAs are shown. B. Levels of miR-27a were determined by qRT-PCR in lung tissues of LPS-
induced ALI mice or normal mice. C. Levels of miR-27a in BLAF was determined in LPS-induced ALI mice or normal
mice. D. Levels of miR-27a were determined by qPCR in splenocytes of LPS-induced ALl mice or normal mice. Data
are showed as mean + SD (n = 3). “"P<0.01 vs. normal group.

Vector construction and luciferase activity
assay

For luciferase reporter experiments, luciferase
reporter assays were performed in 293T cells.
Cells were co-transfected with psiCheck-2 rep-
orter plasmid (Promega, USA) containing the
wild type or mutant type of TAB3 3’UTR, along
with mimic negative control (NC), miR-27a
mimic, inhibitor NC and miR-27a inhibitor by the
Lipofectamine 2000 (Invitrogen, USA). The cells
were harvested 24 h after transfection, and
luciferase activity was measured with a dual
luciferase reporter assay kit (Promega, USA) on
a luminometer (Lumat LB9507, Germany).

Statistical analysis

GraphPad Prism 5.0 software and the SPSS
16.0 software was used to conduct all the
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statistical analyses. The results are repres-
ented as mean + SD (standard deviation) of at
least three independent experiments. The
differences between two experimental condi-
tions were compared on a one-to-one basis
using two-tailed Student’s test. Values of
P<0.05 was considered to be statistically
significant.

Results

miRNA expression signatures in an ALI model
induced by LPS

To determine the potential involvement of miR-
NAs in the ALI mice after LPS-induced, we used
microarray analysis to determine miRNAs levels
in the lung tissues. The results showed that
compared with the normal group, 48 miRNAs
were identified as differentially expressed with-
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Figure 2. Effects of miR-27a on LPS-induced ALI. Three days after LPS injec-
tion with agomiR-27a or agomiR-NC treatments, mice were sacrificed and
their lungs were removed, lung injury score, Evans blue (EB), wet-to-dry ra-
tio and MPO activity was detected. A. Effects of agomiR-27a on lung injury
score was measured via HE stain. B. Effects of agomiR-27a on EB content in
lungs. C. Effects of agomiR-27a on lung wet-to-dry ratio in lungs. D. Effects
of agomiR-27a on MPO activity in lungs. Data are shown as mean = SD (n =
3). "P<0.05 "*P<0.01 vs. Control group; #*P<0.01 vs. LPS-treated mice group.

in the ALI group induced by LPS. Among them,
25 miRNAs were up-regulated, whereas 23
miRNAs were down-regulated in ALl groups.
miR-27a which is one of the most dysreregulat-
ed miRNAs and plays key roles in the regulation
of the inflammatory response and protection of
traumatic injury [10-15]. Therefore, it was se-
lected for further studies (Figure 1A). To verify
microRNA microarray analysis findings, the
abnormal expression of miR-27a was detected
in mouse lung tissue, bronchoalveolar lavage
fluid (BALF), and splenocytes by gRT-PCR assay.
We found that the expression level of miR-27a
was significantly decreased in the lung tissue
of ALl mice (Figure 1B, P<0.01). Furthermore,
miR-27a expression was also down-regulated
in BALF and splenocytes of ALI mice (Figure 1C
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and 1D, P<0.01). Taken to-
gether, these findings may
indicate an important role for
miR-27a in the progression of
ALI.

agomiR-27a attenuates LPS-
induced lung injury

To access the effect of miR-
27a-based strategy on the
treatment of ALI, groups of
mice were challenged with
LPS and agomiR-27a. To as-
sess the pathological chang-
es, HE staining and lung injury
score system were used in
our study. In the LPS group,
HE staining of lung tissue
showed significant inflamma-
tory exudates, fibroblastic foci
and distortion of the struct-

ural damage of lung tissue.
However, after agomiR-27a
treatment, the lung injury sc-
ores were significantly reduc-
ed than LPS group (Figure
2A). We also investigated the
effect of overexpression of
miR-27a on lung vascular per-
meability. As determined by
Evans blue dye extravasation,
LPS challenged mice showed
the significant increase in
lung microvascular permea-
bility compared with the con-
trol group. However, such in-
crease was significantly blocked by agomiR-
27a treatment, evidenced by reduced Evans
blue content in lung tissue compared with
LPS group (Figure 2B). Subsequently, the lung
wet/dry weight ratio in the lung tissues was
analyzed. The lung wet/dry ratio in the lung
tissues were significantly increased after the
LPS challenge compared with the control gr-
oup. However, agomiR-27a post-treatment
group obviously attenuated the wet/dry ratio
than LPS group in lung tissues (Figure 2C). In
addition, we found that MPO activity in the
ALI model group was markedly higher than con-
trol group. However, agomiR-27a post-treat-
ment group obviously reduced the MPO activity
ratio than LPS group in lung tissues (Figure
2D). These data suggest that overexpression of
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Figure 3. agomiR-27a down-regulates TNF-¢, IL-6, IL-13 and IFN-y in BALF.
Three days after LPS injection with agomir-NC or agomiR-27a treatments,
mice were sacrificed, their lungs were lavaged, and the BALF were collected.
TNF-a, IL-6, IL-13 and IFN-y were detected by ELISA. A. TNF-a concentration
in BALF. B. IL-6 concentration in BALF. C. IL-1p concentration in BALF. D. IFN-y

induced inflammation resp-
onse in lung.

TAB3 is a target of miR-27a

To explore the underlying me-
chanism of miR-27a in regu-

lating inflammation respon-
se in ALl mice, the predicted
target genes of miR-27a were
screened by TargetScan and
RNAhybrid algorithms assay,
and we found that TAB3, the
upstream positive regulator
of the NF-kB pathway [22], is
a potential target for miR-27a
since there was a putative
miR-27a binding sites within
the 3'UTR of TAB3 mRNA
(Figure 4A). To test whether

TAB3 is a target of miR-27a,
we constructed luciferase
reporter plasmids with WT/
Mut TAB3 3'UTR. Next, these
constructs were transfected
into 293T cells with miR-27a
mimic or miR-27a inhibitor.
Luciferase activity indicated
that transfection of miR-27a
mimics in the wild-type group
efficiently reduced expression

concentration in BALF. Data are showed as mean + SD (n = 3). “P<0.05 of the luciferase reporter

“*P<0.01 vs. Control group; #*P<0.01 vs. LPS alone group.

miR-27a reduced the ALl damage to the lung
tissue.

agomiR-27a down-regulated the LPS-induced
production of pro-inflammatory cytokines in
BALF

To examine whether miR-27a plays a role in
the LPS-induced inflammatory response, we
further detected the pro-inflammatory cyto-
kines including TNF-«, IL-6, IL-1B and IFN-y
in BALF by ELISA. We found that TNF-«, IL-
6, IL-1B and IFN-y in BALF in the mice with
LPS injection were markedly higher than the
mice in control group. However, up-regula-
tion of miR-27a resulted in reduced the TNF-«,
IL-6, IL-AB and IFN-y level in BALF in the
LPS-induced ALl mice with agomiR-27a in-
jections (Figure 3A-D). These results suggest
that agomiR-27a treatment attenuates LPS
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compared with transfection of

mimics NC, but transfection
of miR-27a inhibitor in the wild-type group effi-
ciently increased the expression of the lucifer-
ase reporter compared with transfection of
inhibitor NC. However, there was no effect was
observed in the mut-type group, suggesting
that miR-27a efficiently controls TAB3 expres-
sion direct targeting the 3'UTR of TAB3 mRNA
(Figure 4B). Furthermore, qRT-PCR results
showed that transfected with miR-27a mimics
could decrease TAB3 mRNA level compared
with control and mimics NC group, in contrast,
miR-27a inhibitor could increase TAB3 mRNA
level compared with inhibitor NC group (Figure
4C). Western blotting results showed that
transfected with miR-27a mimics could de-
crease TAB3 expression on protein level com-
pared with mimics NC group, in contrast, trans-
fected with miR-27a inhibitor could increase
TAB3 expression on protein level compared
with inhibitor NC group (Figure 4D). These data

Int J Clin Exp Pathol 2018;11(6):2980-2989
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Figure 4. miR-27a targets NF-kB signaling pathway member TAB3. A. The target regions of the miR-27a in TAB3
was predicted using Targetscan. B. A luciferase reporter plasmid containing wild TAB3 3’UTR or mutant TAB3 3'UTR
was transfected into 293T cells alone, together with miR-27a mimic, inhibitor or controls and luciferase activity
was measured. C. gRT-PCR detection of TAB3 mRNA expression after administration of miR-27a mimics or miR-27a
inhibitor. D. Western blot detection of TAB3 protein expression after administration of miR-27a mimics or miR-27a
inhibitor in. Data are shown as mean £ SD (n = 3). **P<0.01 vs. mimics control group; ##P<0.01 vs. inhibitor con-

trol group.

show that miR-27a can downregulate TAB3
expression by directly targeting its 3’'UTR, sug-
gesting miR-27a may inhibit inflammatory
responses through TAB3/NF-kB signaling.

Effects of miR-27a on activation of NF-kB in
LPS-induced ALl mice

As mentioned above, TAB3 is the upstream
positive regulator of the NF-kB pathway, and
NF-kB signaling pathway plays an important
role in the regulation of inflammatory cascade.
We therefore examined the effects of miR-27a
on the activation of NF-kB signaling pathways
which mediated immune responses in LPS-
induced ALI mice. Western blot was performed
to investigate the levels of TAB3, NF-kB p65
and IkB-a in mouse lung tissues. As shown in
Figure 5, after LPS administration, the expres-
sion of TAB3 and NF-kB p65 in lung tissues
markedly increased compared with control
group, in contrast, LPS markedly decreased the
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protein expression of IkB-a compared with con-
trol group. However, the pre-treatment with
agomiR-27a significantly decreased TAB3 and
NF-kB p65 expression in lung tissues com-
pared with LPS + agomiR-NC group, in contrast,
significantly increased the protein expression
of IkB-a compared with LPS + agomiR-NC
group. Thus, miR-27a suppresses NF-kB sign-
aling by inhibiting the expression of TAB3 in
LPS-induced ALI mice model. These data sug-
gested that the protective mechanism of miR-
27a may be attributed partly to decreased pro-
duction of pro-inflammatory cytokines through
the TAB3/NF-kB signaling pathway.

Discussion

ALl is a severe inflammatory disease with high
morbidity and mortality rates worldwide, how-
ever there are no effective drugs in the clinic
treatment [3]. Therefore, find out a novel
approach to understand the molecular mecha-

Int J Clin Exp Pathol 2018;11(6):2980-2989
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Figure 5. miR-27a suppressed NF-kB pathway in lung tissues of LPS-induced
ALI mice. A. The protein levels of TAB3, NF-kB p65 and IkB-a were assessed
by Western blotting. B-actin were used as internal control. B. Quantification of
protein expression was normalized to internal control using a densitometer.
Data are shown as mean + SD (n = 3). "P<0.05 ""P<0.01 vs. Control group;

#P<0.01 vs. LPS + agomir-NC group.

nism involved in ALl is in urgent need. It is wide-
ly known that an imbalance of inflammatory
responses plays an important role in the devel-
opment of ALIL An increase in the levels of pro-
inflammatory cytokines such as TNF-q«, IL-6,
IL-1B and IFN-y have been documented to
aggravate ALl severity [23, 24]. However the
underlying mechanisms of excessive inflamma-
tory response during the progression of ALl are
unknown.

As a newly discovered gene regulator, microR-
NAs have drawn increasing attention for possi-
ble mediation of immune response in the ALI
progression. For example, miR-155 has been
identified as a pro-inflammatory factor in LPS-
induced ALI mice, and overexpression of miR-
155 remarkably exaggerated LPS-induce acute
lung injury [25]. It has been reported that miR-
19 inhibited the LPS-induced inflammatory
response in mice via targeting p47phox which
is an important molecule in ROS-derived acti-
vating of inflammatory response [26]. In the
present study, microRNA microarray revealed a
multitude of microRNAs differentially expre-
ssed in LPS-induced ALI mice, among them,
miR-27a was the most obvious down-regulated
miRNA. In recent studies, miR-27a was found to
be linked to cellular immunity in various diseas-
es. For instances, miR-27a significantly decr-
eased the production of inflammatory media-
tors during LPS-induced microglial activation,
suggesting miR-27a may be an appropriate
therapeutic target for various neuronal damage
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disease [10]. A previous study
revealed an important role of
miR-27a on relieving pulmo-
nary inflammation and pro-
moting survival rate in septic
mice [27]. Xie et al. reported
that miR-27a negatively regu-
lates inflammatory respon-
se of LPS-stimulated macro-
phages by targeting IL-10 [28].
However, a functional role and
the underlying molecular me-
chanism of miR-27a in ALI
have never been reported. In
the present study, we found
that treatment with agomiR-
27a could decrease the LPS-
induced pulmonary inflamma-
tion, wet to dry weight ratio,
and MPO activity. Further-
more, we also found that
treatment with agomiR-27a significant attenu-
ated TNF-q, IL-6, IL-1B3 and IFN-y expression in
BALF after LPS challenge. These results sug-
gested that the protective effects of agomiR-
27a on LPS-induced ALl are exerted through
anti-inflammatory response, suggesting that
agomiR-27a treatment may serve as a new
therapeutic approach in human ALL.

To assess the anti-inflammatory mechanism of
miR-27a in LPS-induced ALlI, the target genes of
miR-27a was predicted using bioinformatics
methods. We found that TAB3 a constituent of
the NF-kB pathway is a potential target gene of
miR-27a. It is well known that NF-kB is an impor-
tant transcription factor in infammatory res-
ponses through regulating the production of
pro-inflammatory cytokines [16-19]. Previous
studies have demonstrated that NF-kB path-
way played a pivotal role in ALl disease and
restraining NF-kB pathway is a potential strate-
gy for ALI treatment. For example, Li et al.
reported that pretreatment with ulinastatin sig-
nificantly attenuated LPS induced ALI in mice.
The protective mechanism of ulinastatin may
be attributed to decreased production of pro-
inflammatory cytokines through blocking NF-kB
signaling pathway [29]. Zhu et al. reported that
andrographolide treatment reduced the severi-
ty of LPS-induced ALl by virtue of androgra-
pholide-mediated inhibition of IKKB/NF-kB acti-
vation [30]. Since TAB3 is essential for the
activation of the NF-kB pathway, we suspected
that the anti-inflammatory effects of agomiR-
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27a in LPS-induced ALl mice are exerted
through inhibition NF-kB activity via targeting
TAB3. Further, our results confirmed that NF-kB
signaling is activated in LPS-induced ALI mice.
However, the pre-treatment with agomiR-27a
significantly decreased TAB3 and NF-kB p65
expression in lung tissues, suggesting blocked
the NF-kB pathway. These data suggest that
the protective mechanism of miR-27a may be
attributed partly to decreased production of
pro-inflammatory cytokines through the TAB3/
NF-kB signaling pathway.

In summary, the present study identified a list
of differentially expressed microRNAs that may
contribute to LPS-induced ALI. Among these
identified microRNAs, miR-27a functions as an
anti-inflammatory factor in LPS-induced ALI via
suppressing the TAB3/NF-kB pathway. Our find-
ings could expand our understanding of the
effect of miR-27a on the development of ALI,
and lead to miR-27a treatment as a novel
approach for ALI patients.
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