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Abstract. Acute lung injury (ALI) is a serious lung
disease that tends to progress to acute respiratory
distress syndrome (ARDS). This study was aimed to
seek new biomarkers of ALI to provide a basis for
monitoring the progress of ALI in time. A human
bronchial epithelial cell line (HBEC3-KT) was treat-
ed with 1 pg/ml lipopolysaccharide (LPS) to induce
the ALI response. The expression of LINC00487 and
hsa-miR-663b in LPS-treated HBEC3-KT cells was
detected by RT-qPCR. The regulation of hsa-miR-
663b by LINC00487 was investigated using a dual
luciferase assay and an over-expression experiment.
Cell proliferation and apoptosis were detected by the
CCK-8 assay and annexin V-FITC kit. Serum levels
of LINC00487 and hsa-miR-663b were detected by
collecting blood samples from ALI patients (with or
without ARDS), and the ROC curve was constructed
to assess their clinical value in ALI. LPS inhibited
proliferation of HBEC3-KT cells and promoted their
apoptosis and inflammatory response, which were
further enhanced by LINC00487 over-expression
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and reversed by an hsa-miR-663b mimic. The hsa-
miR-663b mimic weakened the luciferase activity of
HBEC3-KT cells transfected with the luciferase vec-
tor of wild-type LINCO00487. The cellular level of
hsa-miR-663b was down-regulated by LINC00487
over-expression and increased by LINC00487 knock-
down. The ROC curve showed that LINC00487 com-
bined with hsa-miR-663b effectively diagnosed ALI
(AUC = 0.840) and was a classifier for ALI patients
with or without ARDS (AUC = 0.822). Serum
LINC00487 and hsa-miR-663b levels are valuable
biomarkers of ALI and can monitor the ALI prog-
ress. LINC00487 may promote ALI progression by
negatively regulating hsa-miR-663b.

Introduction

Acute lung injury (ALI) is a common acute respira-
tory disease in clinical practice, with pathological fea-
tures of dysregulation of ventilation/blood flow ratio,
reduced lung compliance, reduced lung volume, and
other consequences (Long et al., 2022). ALI is one of
the fatal complications of respiratory virus infections
such as coronavirus, accompanied by acute severe in-
flammatory reactions in the lung (Zhu et al., 2023).
Severe ALI is prone to acute respiratory distress syn-
drome (ARDS), manifesting as hypoxaemia, acute on-
set, respiratory distress and high fatality rate. In the
United States, the mortality rates for ALI and ARDS
patients are 38.5 vs and 41.1 %, respectively (Suresh et
al., 2000). A global observational study of 145 paediat-
ric intensive care units (ICUs) across 27 countries re-
ported morbidity and mortality rates of 17 % and 3.2 %
in 23,280 ARDS patients (Khemani et al., 2019).

ALI is an injury of alveolar epithelial cells and capil-
lary endothelial cells caused by various injury factors,
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resulting in diffuse pulmonary interstitial and alveolar
oedema, thereby leading to acute hypoxic respiratory
insufficiency (Hu et al., 2022). At present, the diagnostic
criteria for ALI are the presence of pathogenic factors;
oxygenation index (arterial partial pressure of oxygen/
inhaled oxygen concentration, PaO2/Fi02) < 300 mmHg;
bilateral chest infiltration on X-ray; acute episodic re-
spiratory failure (Yang et al., 2023). However, with the
deepening of ALI research, this diagnostic standard still
has some shortcomings.

The studies of biomarkers have now penetrated a va-
riety of human diseases. Mining effective biomarkers
will enable a more accurate diagnosis of ALI and moni-
toring its progress so that relevant medical measures can
be taken in time. The roles of long non-coding RNA
(IncRNA) and microRNA (miRNA) in ALIL both of which
are potential biomarkers of ALI, have been extensively
studied. ALI is a common and serious complication of
sepsis. The expression level of IncRNA H19 was low in
the serum samples of sepsis patients, and the area under
the curve (AUC) of H19 to diagnose sepsis patients with
or without ALI was 0.9141 (95 % CI, 0.87-0.96) (Zhou
et al., 2022). Wei and Liu (2019) showed that IncRNA
MALATI can aggravate sepsis-induced inflammation
by modulating the p38 MAPK/p65 NF-xB signalling
pathway. miR-29a-3p was shown to be down-regulated
in the plasma of ARDS patients and the lung tissues of
ALI mice. Injection of miR-29a-3p can improve lung
injury in ALI mice by reducing PANoptosis of alveolar
epithelial cells and inhibiting expression of inflamma-
tory factors in the lung (Cui et al., 2022). Liu et al.
(2021b) showed that miR-384-5p is enriched in the bone
marrow mesenchymal stem cell-derived exosomes,
which attenuates LPS-induced apoptosis and viability
loss in alveolar macrophages and improves 7-day sur-
vival in ALI rats.

Based on the important functions of IncRNAs and
miRNAs in the progression of ALI, we screened out
another potential IncRNA (LINC00487) related to ALI
by analysing the public datasets (GSE157103 and
GSE243066), and we predicted hsa-miR-663b as the
downstream target of LINCO00487 through the
IncRNASNP2 online database. As a novel IncRNA in ALI,
the function of LINC00487 has not been reported. The
competitive endogenous RNA (ceRNA) network of ALI
constructed by Liu et al. (2021a) revealed the central po-
sition of miR-663b, but its specific role and value have
not yet been studied. Here, we explored the potential func-
tions of LINC00487 and hsa-miR-663b in the progression
of ALI and evaluated their diagnostic value for ALIL

Material and Methods

Databases

The Gene Expression Omnibus (GEO) database is the
source of the GSE157103 and GSE243066 datasets and
is available at: https://www.ncbi.nlm.nih.gov/geo/.
GSE157103 is a gene expression profile obtained through

high-throughput sequencing analysis based on whole
blood leukocyte samples from COVID-19 patients and
non-COVID-19 individuals. GSE243066 is an mRNA
and miRNA sequencing analysis based on whole blood
samples from ARDS patients and healthy donors. The
Human microRNA Disease Database (HMDD v4.0)
(http://www.cuilab.cn/hmdd/) was used to collect ALI-
related miRNAs in this study. Downstream miRNAs of
LINCO00487 were predicted in the IncRNASNP2 data-
base (https://guolab.wchscu.cn/IncRNASNP#!/).

Cell line and treatment

The immortalized HBEC3-KT cell line purchased
from the American Type Culture Collection was main-
tained in a human bronchial epithelial complete culture
medium (Pricella, Houston, TX). The cell line was cul-
tured in a humid 37 °C environment with 5 % CO,.

HBEC3-KT cells were treated with 1 pg/ml of lipo-
polysaccharide (LPS) (Sigma, Burlington, MA) for 24
hours to induce the ALI response. Phosphate-buffered
saline (PBS) was used as a control.

Real time-quantitative PCR (RT-gPCR)

Total RNA was extracted from cells using TRIzol
(Beyotime,Shanghai, China). PCR was performed in an
ABI 7500 system using a ThermoFisher (Waltham, MA)
DyNAmo HS SYBR Green qPCR kit. Finally, the 2-2A¢T
method was used to calculate the fold change of RNA
relative expression. GAPDH was used for the internal
control of LINC00487 and mRNA, and U6 was the in-
ternal reference of hsa-miR-663b.

Cell transfection

One day before transfection, HBEC3-KT cells were
inoculated into a 6- or 96-well plate. The next day, DNA
or RNA transfection was carried out when the cell con-
fluence reached about 70-80 % or 30—40 %. Thirty mi-
nutes before transfection, the complete medium was
replaced with 1.75 ml/190 pl (6-/96-well plate) of se-
rum-free medium. The amount of 125/5 pl of Opti-
MEM medium (Yobibio, Shanghai, China) was added to
each of two sterile centrifuge tubes. The amount of
2.5/0.2 pg of plasmid or 100/5 pmol of RNA was added
to one tube and 6/0.4 pl of Lipofectamine 3000 (Thermo-
Fisher) was added to the other tube. After gently mixing
each, they were left to stand for 5 minutes. The two
tubes of liquid were then mixed and left to stand at room
temperature for 20 minutes. Then, the transfection mix-
ture was added to the cells. A follow-up experiment was
performed 6—8 hours later.

Cell viability assay

After transfection of cells according to the above
method, the cells were treated with or without LPS for
24 hours. After the processing was completed, the cul-
ture medium was replaced with a normal growth culture
medium. Cell proliferation was detected using the CCK-8
reagent (Solarbio, Beijing, China) at different time points.
In short, a medium containing 10 % CCK-8 reagent was
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added to each well. After incubation at 37 °C for 2 hours,
the optical density (OD) value of each well at 450 nm
wavelength was checked using an enzyme-labelling in-
strument.

Apoptosis detection

The Annexin V-FITC Apoptosis Staining kit (Abcam,
Cambridge, UK) was used to stain the treated cells ac-
cording to the instructions. In brief, the processed cells
were digested with trypsin digestion solution and then
collected in centrifuge tubes. After counting, 8 x 10* re-
suspended cells were taken and centrifuged (1000 g,
5 minutes), and the cell precipitates were collected.
First, 195 pul of the binding solution was added to resus-
pend the cell precipitate gently. Then, 5 pl of annexin
V-FITC and 10 pl of propidium iodide solution were
added in sequence to mix gently. The cells were incu-
bated at room temperature in the dark for 20 minutes.
Finally, apoptotic cells were detected by CytoFLEX
flow cytometry (Breckman Coulter, Brea, CA).

Dual luciferase assay

The hsa-miR-663b mimic and the luciferase vectors
of wild-type/mutant LINC00487 were co-transfected
into HBEC3-KT cells according to the above method.
After 48 hours, the luciferase activity was detected ac-
cording to the instructions of the Renilla-Firefly Luci-
ferase Dual Assay kit (MedChemExpress, Monmouth
Junction, NJ).

Volunteers and samples

In this study, we collected the blood samples of 40
healthy volunteers, 36 ALI patients who did not develop
ARDS and 36 ARDS patients (Supplementary Table 1)
from The Affiliated Hospital of Northwest University
(Xi‘an No.3 Hospital). The blood samples were left to
stand at room temperature for 15 minutes and then cen-
trifuged (1000 g for 10 minutes). After centrifugation,
the supernatant in the collection tube represented the
serum sample. The collected serum samples were subject-
ed to RT-qPCR according to the above-mentioned method.
All the volunteers have signed informed consent forms.
This study has been approved by the Ethics Committee
of The Affiliated Hospital of Northwest University
(Xi‘an No.3 Hospital, ethics approval number: 2020024).

Assessment of the clinical value of LINC00487
and hsa-miR-663b

The reliability of LINC00487 and hsa-miR-663b in
diagnosing ALI and ARDS was evaluated through the
ROC analysis using the GraphPad Prism 8.0 software.
Multivariate binary logistic regression analysis was
used to evaluate the influence of each factor on ALI pro-
gression with the aid of the SPSS software.

Statistical analysis

All the data in this study were replicated more than
four times. The GraphPad Prism 8.0 software was ap-

plied to the disparity analysis of experimental data using
the Student’s #-test or one-way ANOVA method. A P va-
lue below 0.05 was statistically significant.

Results

Potential role of LINC00487 in the progression
of ALI

Differential expression analysis of gene expression
data in the GSE157103 and GSE243066 datasets was
performed using the GEO2R function in the GEO data-
base. By setting the screening criteria “P < 0.05 and
[log2 FC| > 27, six and 55 IncRNAs were confirmed
to be differentially expressed in the GSE157103 and
GSE243066 datasets (Fig. 1A and Supplementary
Table 2). Fig. 1B and C show the RNA expression pro-
files of the GSE157103 and GSE243066 datasets, re-
spectively. Because LINC00487 showed a higher fold
change in both datasets, with log2 FC of 3.29 and 3.55,
we chose it as the object of this study.

HBEC3-KT cells were treated with 1 pg/ml LPS for
24 hours to simulate the injury response. LINC00487
was significantly up-regulated in LPS-treated HBEC3-KT
cells (Fig. 1D). The over-expressed plasmid
(op-LINC00487) and small interfering RNA
(si-LINC00487) of LINC00487 were introduced to ex-
plore further mechanisms (Fig. 1E and F). The CCK-8
assay showed that LPS significantly inhibited the cell
viability of HBEC3-KT. Over-expression of LINC00487
further reduced this viability, and LINC00487 knock-
down rescued the LPS-induced decrease in cell viability
(Fig. 1G). Pro-inflammatory factors IL-1 and TNF-a
were significantly increased in the presence of LPS,
while the anti-inflammatory factors IL-4 and TGF-3 were
decreased. The effects of LPS on inflammatory cytokines
were enhanced by increased expression of LINC00487
and reversed by its inhibition (Fig. 1H and I). Moreover,
LPS increased the apoptosis rate of HBEC3-KT cells,
which was also enhanced by LINC00487 over-expres-
sion and reversed by its knockdown (Fig. 1J).

All of the above results suggest that LINC00487 is a
potential risk factor for ALI, which impaired HBEC3-
KT cell proliferation and promoted their inflammatory
response and apoptosis.

Hsa-miR-663b is a downstream target
of LINC00487

For further exploration, we searched the miRNAs
closely related to ALT in the HMDD v4.0 database.
Among them, hsa-miR-663b is the downstream miRNA
of LINC00487 predicted in the IncRNASNP2 database
(Fig. 2A and Supplementary Table 2). Figure 2B shows
the binding sequence of LINC00487 and hsa-miR-663b.
Based on this, we verified the interaction between them
by constructing luciferase vectors. The results showed
that transfection of hsa-miR-663b mimic (mim-663b) sig-
nificantly up-regulated the expression of hsa-miR-663b



82

X. Yan et al.

Vol. 71

A B
GSE243066

GSE157103
36

32|

N
= @

-logu (P value)
R

S

o & ®

log: (Fold Change)
GSE157103 (COVID-19 vs Healthy)

E F

k%

‘ T
1.0
0.5
0.0-

PBS LPS

<

1.0+

0.5

Relative LINC00487 level

Relative LINC00487 level
e = = =
] wn ] n
1 | 1 1
Relative LINC00487 level

== PBS
= LPS

w LPS+op-LINC00487
= [ PS+si-LINC00487
*kk I

]
wn
1

Kok kK

oS
>
1

Relative mRNA level
=]
n
1

Relative mRNA level

s
>
T

TNF-u

® Down-regulated (415) « Not sig (16965) « Up-regulated (905) C

== PBS
= LPS

* %
[

T

IL-4

© Down-regulated (2136) « Not sig (12256) « Up-regulated (2565)
72

log: (Fold Change)
GSE243066 (ARDS vs Healthy)

~&- LPS+op-LINC00487
~®- LPS+si-LINC00487

G - PBS
~&- LPS
* %%k

OD value (450 nm)

W LPS+op-LINC00487
= LPS+si-LINC00487

]

* %k
[
* *kk Kk

~N w e wn
1 1 1 1

Apoptotic cells (%)

—
1

>
[i

TGF$

Fig. 1. LINC00487 in ALI (A) Intersection of differentially expressed miRNAs in the GSE157103 and GSE243066 da-
tasets. (B and C) miRNA expression profiles in GSE157103 and GSE243066 datasets. (D) Expression of LINC00487 in
HBEC3-KT cells with LPS treatment. (E and F) Effect of op-LINC00487 or si-LINC00487 on the expression of LINC00487.
Effects of LPS and LINC00487 on the proliferation (G), inflammation (H and I) and apoptosis (J) of HBEC3-KT cells.

P <0.05, "P<0.01, P <0.001.

(Fig. 2C), which inhibited the luciferase activity in cells
transfected with the luciferase vector of wild-type
LINC00487 (Fig. 2D). After over-expressing LINC00487
in HBEC3-KT cells, the cellular level of hsa-miR-663b
was down-regulated (Fig. 2E) and the hsa-miR-663b
level was increased by LINC00487 knockdown (Fig.
2E). These results suggest that LINC00487 negatively
regulated the cellular level of hsa-miR-663b by binding
to it.

Over-expression of hsa-miR-663b inhibits the
function of LINC00487

The expression of hsa-miR-663b was deficient in
LPS-treated HBEC3-KT cells (Fig. 3A). Transfection of
the hsa-miR-663b mimic saved the decrease of cell via-
bility induced by LPS, and LINC00487 over-expression
counteracted this effect of hsa-miR-663b (Fig. 3B).
Over-expression of LINC00487 intensified the LPS-
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Fig. 2. Regulation of hsa-miR-663b by LINC00487. (A) Intersection of ALI-associated miRNAs and downstream miRNAs
of LINC00487. (B) Binding sequence of LINC00487 targeting hsa-miR-663b. (C) Over-expression efficiency of
hsa-miR-663b mimic. (D) Dual luciferase assay to verify the interaction between LINC00487 and hsa-miR-663b. (E)
Effect of LINC00487 on the cellular level of hsa-miR-663b. "P < 0.05; P < 0.01; *P < 0.001; ns, no significant difference.

induced increase in HBEC3-KT apoptosis, which was
reversed by the hsa-miR-663b mimic (Fig. 3C). Simi-
larly, the hsa-miR-663b mimic also rescued the up-reg-
ulation of pro-inflammatory factors and down-regula-
tion of anti-inflammatory factors caused by LPS and
LINCO00487 over-expression (Fig. 3D and E). These
data suggest that hsa-miR-663b protected HBEC3-KT
cells from the damage caused by LINC00487 over-ex-
pression and LPS.

Clinical value of the LINC00487/hsa-miR-663b
axis in AL

To investigate the clinical value of LINC00487 and
hsa-miR-663b, the peripheral blood samples from 40
healthy volunteers, 36 patients with ALI (who did not
develop ARDS) and 36 patients developing ARDS were
collected for RT-qPCR. The serum LINC00487 levels in
ALI patients were significantly higher than in healthy
controls. With the progression of ALI, the serum
LINCO00487 level was further increased (ARDS patients
vs ALI patients) (Fig. 4A). However, hsa-miR-663b was
deficient in the serum of ALI patients and further de-

creased with the aggravation of ALI (Fig. 4B). ROC
analysis showed that LINC00487 combined with hsa-
miR-663b was a more reliable classifier for healthy per-
sons and ALI patients compared with a single factor,
with AUC of 0.840 (sensitivity = 75.0 %, specificity =
85.0 %) (Fig. 4C-E and I), and AUC of serum
LINCO00487/hsa-miR-663b to distinguish ALI patients
from ARDS patients was 0.754 (sensitivity = 63.9 %,
specificity = 88.9 %) and 0.706 (sensitivity = 86.1 %,
specificity = 50.0 %), respectively (Fig. 4F—G and I).
Their combination displayed a higher reliability, with an
AUC of 0.822 (sensitivity = 75.0 %, specificity =
80.6 %) (Fig. 4H and I), indicating that the LINC00487/
hsa-miR-663b axis is a classifier of ALI and ARDS and
can effectively predict the progression of ALL. Moreover,
the binary logistic regression analysis showed that for
each unit increase in serum LINC00487, the risk of ALI
patients developing ARDS increased by 45.4 % (P =
0.001); and for each unit increase in serum hsa-miR-
663b, the risk of ALI patients developing ARDS was re-
duced by 32.0 % (P =0.013) (Table 1), suggesting that
both LINC00487 and hsa-miR-663b were independent
factors affecting the progression of ALIL
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Fig. 3. Effect of hsa-miR-663b on the function of LINC00487. (A) Expression of hsa-miR-663b in HBEC3-KT cells with
LPS treatment. Effects of hsa-miR-663b mimic on the proliferation inhibition (B), elevated apoptosis rate (C) and inflam-
mation (D and E), induced by LINC00487 over-expression, in LPS-treated HBEC3-KT cells. "P <0.05, “P<0.01, ™P <0.001.

Discussion

ALl is a life-threatening disease with high morbidity
and mortality. Many clinical diseases (such as pneumo-
nia, tuberculosis, sepsis, etc.) will progress to ALI and
even ARDS. Therefore, there is an urgent need to ex-
plore effective biomarkers for early prediction of ALI
onset and monitoring its progression. In this study, by
utilizing the publicly available datasets in the GEO da-
tabase, we discovered a new IncRNA LINC00487 that
might be related to the progress of ALI. LPS is a compo-
nent of the cell wall of gram-negative bacteria and is
composed of lipids and polysaccharides. As an endo-
toxin, LPS can cause a wide range of pathogenic effects
when acting on other organisms or cells such as humans
and animals, and it is also widely used to induce ALI
mouse or cell models (Hou et al., 2021; Wang et al., 2023).
Our data show that over-expression of LINC00487 ag-
gravated the proliferation inhibition, inflammation and
apoptosis of HBEC3-KT cells induced by LPS, while its

silencing protected the cells from these deleterious ef-
fects. Through bioinformatic methods, hsa-miR-663b
was predicted to be the key downstream target of
LINCO00487 that played a role in ALI, and our experi-
ments also proved this. LINC00487 reduced the intra-
cellular level of hsa-miR-663b by sponging it. Over-
expression of hsa-miR-663b attenuated the damaging
effect of LINC00487 on HBEC3-KT cells.

As expounded in the “Introduction”, IncRNA and
miRNA have been widely reported to be involved in the
progression of ALI and are its potential markers. Our
study showed that LINC00487 was up-regulated in
LPS-induced HBEC3-KT cells, but hsa-miR-663b was
under-expressed. Similarly, LINC00487 was highly ex-
pressed in the serum of ALI patients (vs healthy volun-
teers) and ARDS patients (vs ALI patients), and hsa-
miR-663b was deficient. In addition, their combination
had high accuracy in distinguishing healthy persons
from ALI patients, as well as in distinguishing ALI pa-
tients from ARDS patients, with AUC of 0.840 and
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of the ROC curves. "P < 0.05, ™P < 0.001.

0.822, respectively, suggesting that LINC00487 and
hsa-miR-663b can be used as biomarkers of ALI and
can effectively predict the development of ALI.
Existing studies have confirmed that IncRNAs have
miRNA-binding sequences. LncRNAs often act as the
sponge for miRNAs and reduce their intracellular levels
through adsorption, thus regulating the progression of
many human diseases, including ALI. Hong et al. (2021)
revealed up-regulation of IncRNA SNHGI14/Foxo3a

and down-regulation of miR-223-3p in the lung tissues
from LPS-induced mouse models. They have shown
that, as a ceRNA, SNHG14 can bind to miR-223-3p to
promote the expression of Foxo3a, which is involved in
LPS-induced alveolar type II epithelial cell injury and
ALI in mice through the regulation of autophagy.
LncRNA XIST is enriched in monocyte-derived exo-
somes. XIST, transferred into HBEI cells by these exo-
somes, can competitively inhibit the binding of miR-
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Table 1. Binary logistic regression analysis

Factors P value OR 5% C1
Lower | Upper
LINC00487 0.001 1.454 1.157 1.827
Hsa-miR-663b 0.013 0.680 0.502 0.921
Age 0.549 1.019 0.958 1.084
Gender 0.246 2.041 0.611 6.815
Smoking history 0.710 1.261 0.371 4.285
Drinking history 0.378 1.731 0.511 5.869

Notes: OR — odds ratio; CI — confidence interval.

448-5p to HMGB2 mRNA, thereby up-regulating
HMGB2 and ultimately leading to ALI in mice (Li et al.,
2023Db). The injury of alveolar epithelial cells can cause
acute hypoxic respiratory insufficiency. LncRNA PFI
can inhibit apoptosis of alveolar epithelial cells by regu-
lating the miR-328-3p/Crebl axis and alleviating LPS-
induced ALI response (Li et al., 2023b). In our study,
the dual luciferase assay demonstrated the interaction
between LINC00487 and hsa-miR-663b, and LINC00487
negatively regulated the intracellular level of hsa-miR-
663b. The increased level of hsa-miR-663b mitigated
the ALI response of HBEC3-KT cells induced by LPS
and over-expression of LINC00487. In the future, we
will focus on the regulatory effect of hsa-miR-663b on
downstream target genes to better investigate the patho-
genesis of ALIL

The role of IncRNA LINC00487 in ALI has not been
reported, but studies have shown that it is involved in
the progression of other human diseases. The expression
of LINC00487 was significantly elevated in all B-cell
subsets from the serum of patients with primary Sjog-
ren’s syndrome (pSS). Furthermore, Inamo et al. (2020)
suggest that LINC00487 is significantly associated with
disease activity scores for all pSS B-cell subsets.
According to Wang et al. (2022), the IncRNA-regulating
epigenetic event signature (ELncSig), established by
LINCO00487 in combination with eight other IncRNAs
including PRKCQ-AS1, LINC00877, etc., is an inde-
pendent prognostic factor for diffuse large B-cell lym-
phoma, which includes four favourable prognostic fac-
tors, including LINC00487, and five adverse factors.
There are more studies of hsa-miR-663b in human can-
cer. It can regulate the Ras/Raf signalling by down-reg-
ulating TNK1 and promote the development of colorec-
tal cancer (Hong et al., 2020). Hsa-miR-663b is also
significantly up-regulated in the plasma of patients with
bladder cancer (BC), and the exosome hsa-miR-663b
can target Ets2 repressor and promote the proliferation
and epithelial-mesenchymal transformation of BC cells
(Yin et al., 2020). Moreover, circulating hsa-miR-663b
in the plasma is considered a potential novel biomarker
of BC (Du et al., 2015). Studies have shown that over-
expression of hsa-miR-663b can inhibit expression of

inflammatory factors and reduce the apoptosis rate in
nucleus pulposus cells induced by interleukin 1 (Li et
al., 2023a). Furthermore, Liu et al. (2021a) indicate that
hsa-miR-663b is central to the ceRNA network se-
quenced from human bronchial epithelial cells (16HBE)
treated with and without LPS and plays a role in LPS-
induced 16HBE autophagy, indicating the importance of
hsa-miR-663b in ALI.

In conclusion, we revealed that LINC00487 and hsa-
miR-663b were valuable biomarkers of ALI, and their
combination can not only accurately diagnose the onset
of ALI but also effectively detect the progression of
ALI. Mechanistically, LINC00487 can participate in
LPS-induced ALI response by negatively regulating
hsa-miR-663b. Our study has certain reference signifi-
cance for the treatment and diagnosis of ALI.
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