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Exosomal long non-coding RNA DLX6-AS1 as a potential
diagnostic biomarker for non-small cell lung cancer
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Abstract. Distal-less homeobox 6 antisense RNA 1
(DLX6-AS1) is upregulated in various solid tumors and
serves a critical role in the tumorigenesis of cancer. However,
to the best of our knowledge, the expression of circulating
DLX6-ASI and its role in the diagnosis of non-small cell lung
cancer (NSCLC) have not been previously clarified. The aim
of the present study was to investigate the expression and
clinical significance of circulating DLX6-ASI using reverse
transcription-quantitative PCR in serum and exosomes
derived from patients with NSCLC and healthy donors. The
diagnostic value of circulating DLX6-AS1 was identified by
receiver operating characteristic curve (ROC) analysis. First,
it was revealed that the expression levels of DLX6-AS1 were
significantly increased in tumor tissues compared with in
adjacent normal tissues. In addition, DLX6-AS1 was highly
expressed in NSCLC cell lines compared with in BEAS-2B
cells. DLX6-AS1-knockdown inhibited cell proliferation and
migration in vitro. It was subsequently demonstrated that the
serum DLX6-AS1 level was significantly higher in patients
with NSCLC compared with in healthy controls. Additionally,
the higher DLX6-AS1 expression was associated with
advanced disease stage, positive lymph node metastasis and
poor tumor differentiation of NSCLC. ROC analysis demon-
strated that the sensitivity and specificity of DLX6-AS1 were
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higher than those of CYFRAZ21-1, which is a serum marker
for NSCLC. Finally, exosomal DLX6-ASI1 expression was
increased in patients with NSCLC compared with in healthy
controls. The present data implied that circulating DLX6-AS1
was mainly incorporated into exosomes, providing a novel
potential diagnostic marker for NSCLC.

Introduction

Lung cancer remains a major cause of cancer-associated
morbidity and mortality worldwide, particularly in
China (1,2). Non-small cell lung cancer (NSCLC) is a major
histopathological subtype that accounts for 80-85% of all lung
cancer cases (3). Despite significant improvements in clinical
strategies for NSCLC, including surgery, targeted therapy,
immunotherapy, chemotherapy and radiotherapy, the prog-
nosis of patients with NSCLC remains poor (1). Considerable
evidence has demonstrated that the poor prognosis of NSCLC
is attributed to tumor metastasis (4), drug resistance (5) and
lack of early sensitivity and specificity diagnostic markers (6).
Therefore, it is urgent to find novel therapeutic targets for
NSCLC.

Long non-coding RNAs (IncRNAs) are a member of the
non-coding RNA family, >200 nucleotides in length and
without protein translation capacity (7). An increasing number
of studies (8,9) have demonstrated that IncRNAs serve an
important role in human diseases, including cancer (10).
IncRNAs are involved in multiple physiological and patho-
logical processes, including cell proliferation, apoptosis and
invasion, as well as tumor metastasis and tumorigenesis (10,11).
Notably, IncRNAs are abundantly found in the serum, plasma,
saliva and urine, and can serve as potential biomarkers
for the early diagnosis and prognosis of NSCLC (12,13).
Previous studies (8,13) have indicated that the dysregula-
tion of certain IncRNAs has been identified in NSCLC and
serves an important role in the tumorigenesis and progression
of NSCLC, providing a novel potential therapeutic target
for NSCLC. For example, HOX transcript antisense RNA is
overexpressed in NSCLC and promotes tumorigenesis and
metastasis by regulating microRNA (miR)-613 (14). Distal-less
homebox 6 antisense RNA 1 (DLX6-AS1) is upregulated in
various solid tumors, including NSCLC (15-17), renal cell
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carcinoma (18), hepatocellular carcinoma (19-21), colorectal
cancer (22), pancreatic cancer (23,24), glioma (25) and osteo-
sarcoma (26,27), acting as an early diagnostic and prognostic
biomarker. However, the expression and function of circulating
DLX6-AS1 in NSCLC have not been widely demonstrated.

The present study revealed that DLX6-AS1 was overex-
pressed not only in tumor tissues compared with in adjacent
normal tissues, but also in the serum of patients with NSCLC
compared with that of healthy donors. In addition, the circu-
lating DLX6-AS1 expression was significantly associated with
advanced disease stage and lymph node metastasis in patients
with NSCLC. Furthermore, exosomal DLX6-AS1 was upregu-
lated in patients with NSCLC and had a higher sensitivity and
specificity for NSCLC diagnosis than CYFRAZ21-1, which
is a serum diagnostic marker for NSCLC (28), suggesting it
could be a potential novel marker for the early diagnosis and
metastasis of NSCLC.

Materials and methods

Patient samples and healthy donors. A total of 72 patients who
were pathologically confirmed with NSCLC and 64 healthy
donors were enrolled at the First Affiliated Hospital of Huzhou
University between October 2016 and December 2018. The
NSCLC patient group consisted of 39 men and 33 women
(age range, 28-81 years; mean age, 61 years). Healthy controls
comprised 31 men and 33 women (age range, 29-89 years;
mean age, 62 years). Serum samples were obtained from
patients on pre-operative day 1 and post-operative day 3,
and from healthy controls, and stored at -80°C prior to use.
Furthermore, 27 pairs of tumor tissues and matched adjacent
normal tissues (>5 cm away from the tumor) were collected
immediately after resection and stored in liquid nitrogen until
further use. No patients had received adjuvant therapy prior to
surgical resection. The pathological diagnosis was confirmed
and classified by two certified pathologists based on the
7th Edition of the Union for International Cancer Control (29).
Clinical information, including age, sex, smoking history,
tumor size, tumor differentiation, lymph node metastasis and
TNM stage, was collected. The present study was approved
by the Ethics Committee of the First Affiliated Hospital
of Huzhou University, and written informed consent was
provided by all patients and healthy controls.

Gene Expression Profiling Interactive Analysis (GEPIA).
GEPIA (http:/gepia.cancer-pku.cn/) is a public web server used
for evaluation of cancer and normal gene expression profiling
and interactive analysis according to The Cancer Genome
Atlas (TCGA) and the Genotype-Tissue Expression (GTEx) data-
base (30). DLX6-ASI1 expression levels in lung adenocarcinoma
(LUAD, n=483) and lung squamous cell carcinoma (LUSC,
n=486) were compared with their normal cohorts (n=347; n=338).
Association between DLX6-AS1 expression and TNM stage was
investigated in LUAD and LUSC cohort. Additionally, patients
with LUAD and LUSC were divided into two groups according to
DLX6-ASI expression. Overall survival and disease-free survival
were performed using the Kaplan-Meier method.

Cell lines and culture. The human NSCLC A549, H1299 and
95D, and normal human epithelial BEAS-2B cell lines were
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obtained from The Cell Bank of Type Culture Collection of
the Chinese Academy of Sciences, and cultured in DMEM
(HyClone; GE Healthcare Life Sciences) containing 10% fetal
bovine serum (FBS; Gibco; Thermo Fisher Scientific,
Inc.), 100 U/ml penicillin and 100 pg/ml streptomycin
(Sigma-Aldrich; Merck KGaA) at 37°C in a humidified incu-
bator with 5% CO,.

Cell transfection. The two specific small interfering RNAs
(siRNAs) of IncRNA DLX6-AS1 (20 M) and scrambled
siRNA (20 puM) were designed and synthesized by Guangzhou
RiboBio Co., Ltd.. Once they reached 50-70% conflu-
ence, the A549 and H1299 cells were transfected with
Lipofectamine® 2000 reagent (Invitrogen; Thermo Fisher
Scientific, Inc.), according to the manufacturer's protocol.
At 2 days after transfection, cells were harvested and the
DLX6-ASI expression was measured by reverse transcrip-
tion-quantitative PCR (RT-qPCR) to confirm the transfection
efficiency. The siRNA sequences used in the experiment were
as follows: si-DLX6-AS1#1 forward, 5'-GGCUAACACAUC
CAUGGAAJTAT-3' and reverse, 5-UUCCAUGGAUGUGUU
AGCCdTdT-3"; si-DLX6-AS1#2 forward, 5'-GCCGCUUGU
CUUACUUAAAJTAT-3' and reverse, 5S'-UUUAAGUAAGAC
AAGCGGCATAT-3"; and scrambled siRNA forward, 5'-UUC
UCCGAACGUGUCACGUTT-3' and reverse, 5'-ACGUGA
CACGUUCGGAGAATT-3".

RNA extraction and RT-gPCR. Total RNA from tissues,
cells and exosomes was extracted using TRIzol® reagent
(Invitrogen; Thermo Fisher Scientific, Inc.), as described
previously (31). Complementary DNA was reverse synthesized
using the PrimeScript RT reagent kit (Takara Biotechnology
Co., Ltd.), according to the manufacturer's protocol. RNA
(500 ng), 2 pl PrimeScript™ RT Master Mix (Perfect Real
Time) and RNase free water (up to 10 ul), were mixed together
and incubated at 37°C for 15 min and 85°C for 5 sec. gPCR
was performed with SYBR Green PCR Master Mix using the
7500 system (Applied Biosystems; Thermo Fisher Scientific,
Inc.). The qPCR reaction system (10 1) included the following:
5 u1 2X SYBR Green PCR Master Mix, 0.3 ul forward primer
(10 uM), 0.3 ul reverse primer (10 xM), 50 ng cDNA and
RNase free water. The thermocycling conditions used for the
gPCR were as follows 95°C for 10 min, followed by 40 cycles
of 95°C for 15 sec and 60°C for 1 min. Gene expression was
normalized to 18S ribosomal RNA (18sRNA), and the relative
expression level was calculated using the 2224 method (32).
The primer sequences used in the present study were as
follows: DLX6-AS1 forward, 5-AGTTTCTCTCTAGATTGC
CTT-3' and reverse, 5'-ATTGACATGTTAGTGCCCTT-3";
18sRNA forward, 5'-GTAACCCGTTGAACCCCATT-3' and
reverse, 5'-CCATCCAATCGGTAGTAGCG-3'.

Western blotting. Exosomes were lysed in RIPA buffer
(cat. no. POO13B; Beyotime Institute of Biotechnology)
containing protease and phosphatase inhibitor (Beyotime
Institute of Biotechnology) and the total protein concentration
was measured using a bicinchoninic acid assay (Beyotime
Institute of Biotechnology). An equal amount of protein
(30 pg) was loaded onto 10-15% SDS-PAGE gels. The proteins
were then transferred onto 0.45-ym PVDF membranes
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Figure 1. DLX6-AS] is overexpressed in NSCLC. (A) DLX6-AS1 expression data were obtained from the Gene Expression Profiling Interactive Analysis
database. (B) Associations between DLX6-AS1 expression and TNM stage of patients with NSCLC were analyzed. (C) Kaplan-Meier survival analysis of
overall survival of patients with NSCLC with low and high DLX6-ASI expression. (D) Kaplan-Meier survival analysis of disease-free survival of patients
with NSCLC with low and high DLX6-AS1 expression. (E) DLX6-AS1 expression was detected in 27 pairs of tumor and adjacent normal tissues. Data were
analyzed using Student's t test. “P<0.05. DLX6-ASI, distal-less homeobox 6 antisense RNA 1; LUAD, lung adenocarcinoma; LUSC, lung squamous cell
carcinoma; NSCLC, non-small cell lung cancer; TPM, transcripts per million; n(T), number (Tumor); n(N), number (Normal).

(EMD Millipore). The membranes were blocked with
5% non-fat milk at room temperature for 1 h, and incubated
with specific primary antibodies at 4°C overnight, followed
by incubation with horseradish peroxidase-conjugated
goat-anti-mouse secondary antibody (cat. no. A0286; dilu-
tion, 1:1,000; Beyotime Institute of Biotechnology) at room
temperature for 1 h. Bands were visualized using enhanced
chemiluminescence (Beyotime Institute of Biotechnology).
Relative expression level of proteins was normalized to
B-actin using ImageJ v1.6.0 software (National Institutes of
Health). The primary antibodies used in the present study were
as follows: Anti-CD81 (cat. no. sc-166029; dilution, 1:200;
Santa Cruz Biotechnology, Inc.); anti-CD9 (cat. no. sc-13118;
dilution, 1:200; Santa Cruz Biotechnology, Inc.); anti-Alix

(cat. no. sc-53540; dilution, 1:200; Santa Cruz Biotechnology,
Inc.); and anti-p-actin (cat. no. 4967S; dilution, 1:2,000; Cell
Signaling Technology, Inc.).

Exosomes isolation. Plasma (5 ml) was collected and divided
into two parts, and exosomes were isolated using ExoQuick
Exosome Precipitation solution (System Biosciences, LLC)
according to the manufacturer's protocol. Exosomes were
resuspended in PBS for transmission electron microscopy and
nanoparticle tracking analysis, in RIPA buffer for western
blotting or TRIzol® for RNA extraction.

Transmission electron microscopy. Exosomes were fixed
with 4% paraformaldehyde for 4 h at 22°C, followed by
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1% glutaraldehyde for 30 min at 22°C. The samples were
dropped onto formvar carbon-coated grids and allowed to
absorb for 10 min, followed by fixation with 4% paraformalde-
hyde at room temperature for 10 min. Following PBS washing,
exosomes were stained with 2% uranyl acetate solution for
1 min at room temperature. Images were observed under a
Tecnai G2 spititi electron microscopy.

Nanoparticle tracking analysis (NTA). The size distribu-
tion and concentration of exosomes were analyzed by NTA,
according to the manufacturer's instructions. Briefly, exosomes
were resuspended and diluted at 1:200 in PBS, and the particle
concentration of exosomes was assessed using a NanoSight
NS500 Instrument (Malvern Instruments, Ltd.).

Real-time cell analysis (RTCA) assays. Cell proliferation and
migration were assessed using the RTCA xCell Ligence system,
as previously described (33). For cell proliferation assays,
A549 or H1299 cells were seeded at 6,000 or 10,000 cells/well
density and incubated for 30 min at room temperature. The
plate was loaded and the data were collected every 15 min
for 60 h. For cell migration assays, 165 ul DMEM containing
10% FBS (Gibco; Thermo Fisher Scientific, Inc.) was added
into the lower chamber and 30 pl serum-free medium was
added into upper chamber. A549 or H1299 cells were seeded
at 40,000 or 60,000 cells/well density in the upper chamber.
The plate was loaded and the data were collected every 15 min
for 48 h.

Statistical analysis. All data are presented as the mean + stan-
dard deviation of three independent experiments. Comparisons
between two groups were performed by Student's t-test, and
comparisons between more than two groups were performed
using one-way ANOVA followed by a Bonferroni post hoc
test. The diagnostic values of circulating DLX6-AS1 and
CYFRAZ21-1 for NSCLC were analyzed using receiver oper-
ating characteristic curve (ROC) analysis. Survival curves
were analyzed using the Kaplan-Meier method with the
log-rank test. Data were analyzed using SPSS (version 21.0;
IBM Corp.). P<0.05 was considered to indicate a statistically
significant difference.

Results

DLX6-ASI is upregulated in NSCLC. The present study first
investigated DLX6-AS1 expression by using GEPIA tool (30),
which provides single gene, cancer type and multiple gene
analysis. The results demonstrated that DLX6-AS1 expression
was significantly increased in lung squamous cell carcinoma
(Fig. 1A), but was not associated with TNM stage (Fig. 1B).
In addition, patients with low DLX6-AS1 expression had a
poor prognosis with a shorter disease-free survival (Fig. 1C
and D). Additionally, it was found that DLX6-AS1 was over-
expressed in 23 pairs (accounting for 85% of total samples) of
tumor tissues, compared with in adjacent normal tissues from
patients with NSCLC (Fig. 1E).

DLX6-ASI expression was studied in NSCLC cell lines,
and it was identified that DLX6-AS1 exhibited significantly
higher expression levels in A549, H1299 and 95D cells,
compared with in the normal human epithelial BEAS-2B cells
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Figure 2. Serum DLX6-ASI1 is highly expressed in samples from patients with
NSCLC and associated with clinicopathological characteristics. (A) Serum
level of DLX6-AS1 was measured by reverse transcription-quantitative
PCR in patients with NSCLC and healthy donors. (B) Associations between
the serum DLX6-AS1 expression and TNM stage of patients with NSCLC.
(C) Associations between the serum DLX6-AS1 expression and lymph node
metastasis of patients with NSCLC. (D) Associations between the serum
DLX6-AS1 expression and tumor differentiation of patients with NSCLC.
Data were analyzed using Student's t-test. "P<0.05 and ““P<0.001. 18sRNA,
18S ribosomal RNA; DLX6-AS1, distal-less homeobox 6 antisense RNA 1;
NSCLC, non-small cell lung cancer.

(Fig. S1A). Subsequently, the effect of DLX6-ASI on cell prolif-
eration and migration in A549 and H1299 cells transfected
with two DLX6-AS1 siRNAs or scrambled siRNA was inves-
tigated. The RT-qPCR results demonstrated that DLX6-AS1
expression was significantly reduced following transfection
(Fig. S1B). DLX6-AS1-knockdown suppressed A549 and
H1299 proliferation and migration in vitro (Fig. SIC-F).

Serum DLX6-ASI expression is increased in NSCLC. The
present study investigated the serum expression levels of
DLX6-ASI1 in patients with NSCLC and healthy controls. The
results demonstrated that serum DLX6-AS1 expression was
significantly increased in patients with NSCLC compared with
healthy controls (Fig. 2A). The association between the serum
expression levels of DLX6-AS1 and clinicalpathological
features of patients with NSCLC was also investigated. The
data indicated that the serum expression levels of DLX6-AS1
were significantly higher in patients with advanced disease
stage, positive lymph node metastasis and poor tumor differ-
entiation compared with in patients with earlier disease stage,
negative lymph node metastasis and well/moderate tumor
differentiation, respectively (Fig. 2B-D). However, DXL6-AS1
expression was not associated with sex, age, smoking history
and tumor size (Table I).

Serum DLX6-ASI expression is reduced in patients
post-operatively. To investigate the effect of surgery on the
serum DLX6-AS1 expression, alterations in DLX6-AS1
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Table I. Association between DLX6-AS1 expression and clinicopathological characteristics of patients with non-small cell lung

cancer.

Features n DLX6-AS1 (mean + SD) t P-value

Sex 1.902 0.065
Male 39 3.15+£3.00
Female 33 2.00+1.31

Age, years 0.066 0.197
>65 35 2.92+2 95
<65 37 2.96+2.12

Smoking history 1.347 0.075
Yes 37 3.33+2.88
No 35 2.52+2.08

Tumor size, cm 0.981 0.102
>3 30 3.71+£3.11
<3 42 2.69+1.90

Tumor differentiation 5.294 <0.001
Well/moderate 55 2.08+1.46
Poor 17 5.37+£3.40

TNM 2.334 0.022
I-11 52 2.52+2.26
II-1v 20 4.03+2.95

Lymphovascular invasion 6.005 <0.001
Present 16 5.69+2.40
Absent 56 2.15+1.98

DLX6-AS1, distal-less homeobox 6 antisense RNA 1.

expression were compared between pre- and post-operative
serum samples from a set of 20 matched patients, who were
selected to our follow-up study. The data demonstrated that
the serum DLX6-ASI1 expression was significantly lower in
post-operative samples than in pre-operative samples (Fig. 3).
These results suggest that circulating DLX6-AS1 is derived
from tumor tissues, providing a potential marker for the early
diagnosis of NSCLC.

Exosomal DLX6-ASI expression in patients with NSCLC
and healthy donors. Previous studies have demonstrated that
exosomes are abundantly present in the serum, and exosomal
IncRNAs are more stable than free IncRNAs (34,35).
Therefore, the exosomal DLX6-AS1 levels were examined in
patients with NSCLC and healthy donors. The results revealed
that exosomes were abundant in the serum of patients with
NSCLC and healthy controls (Fig. 4A) according to electron
microscopy. The concentration and size of particles were
detected by NTA, and the majority of particles were distrib-
uted between 39.8 and 136 nm (Fig. 4B). Exosomal markers
(CD9, CDS8I and Alix) were measured by western blot analysis
(Fig. 4C). In addition, the exosomal DLX6-AS1 expression
was significantly increased in patients with NSCLC compared
with in healthy controls (Fig. 4D).

Diagnostic value of circulating DLX6-ASI in patients
with NSCLC. To further explore the diagnostic value of

Relative expression level of
DLX6-AS1/18sRNA

0 T T
Pre-operation Post-operation

Figure 3. DLX6-AS1 expression is altered in patients pre- and
post-operatively. Serum DLX6-AS1 expression was detected by reverse
transcription-quantitative PCR in patients pre- and post-operatively. The
data were analyzed using Student's t-test. ““P<0.001. 18sRNA, 18S ribosomal
RNA; DLX6-ASI, distal-less homeobox 6 antisense RNA 1.

DLX6-AS1 in NSCLC, ROC curve analysis was performed
(Fig. 5). The results indicated that the area under curve of
DLX6-AS1 was 0.806 and the sensitivity and specificity were
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Figure 4. Exosomal DLX6-AS1 expression in patients with NSCLC and healthy controls. (A) Exosomes were identified by electron microscopy. Scale bar,
100 nm. (B) Concentration and sizes were measured by nanoparticle tracking analysis. (C) CD9, CD81, Alix and -actin expression was detected by western
blotting. (D) Exosomal DLX6-AS1 was measured by reverse transcription-quantitative PCR. The data were analyzed using Student's t-test. "P<0.05 and
“"P<0.001. 18sRNA, 18S ribosomal RNA; DLX6-ASI, distal-less homeobox 6 antisense RNA 1; NSCLC, non-small cell lung cancer.

0.775 and 0.859, respectively. However, the area under curve
of CYFRAZ21-1 was 0.600. The sensitivity reached 0.606 and
specificity was 0.547. These results suggested that circulating
DLX6-ASI could serve as a novel biomarker for the early
diagnosis of NSCLC.

Discussion

In recent years, an increasing number of functional IncRNAs
have been identified through next generation sequencing
technology or gene microarrays. Accumulating evidence has
demonstrated the effect of IncRNAs on cell proliferation,
migration, invasion and metastasis, which can be regarded
as an effective biomarker for the early diagnosis and prog-
nosis of NSCLC (36,37). Notably, IncRNAs are abundantly
present in bodily fluids, including serum, plasma, urine and
saliva (35). Circulating IncRNAs have great potential for
diagnosis in liquid biopsy due to being easily and non-inva-
sively obtained from patients (35). For instance, three
circulating IncRNA signatures are significantly elevated
in patients with NSCLC compared with in healthy donors,
demonstrating their critical role in the tumorigenesis of
NSCLC (38). The present study investigated the expression
of circulating DLX6-AS1 and its role in the clinical diag-
nosis of NSCLC.

1.0 .
=
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Z
=
g
3 == DLXB-AS1
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0.0 0.2 0.4 0.6 0.8 1.0
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Figure 5. Diagnostic value of serum DLX6-ASI in NSCLC. The diagnostic
value of circulating DLX6-AS1 and CYFRAZ21-1 was examined by receiver
operating curve analysis in NSCLC. DLX6-ASI, distal-less homeobox 6
antisense RNA 1; NSCLC, non-small cell lung cancer.

DLX6-AS1 has been identified as an oncogene in
various solid tumors, including NSCLC (15-17), renal cell
carcinoma (18), hepatocellular carcinoma (19-21), colorectal
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cancer (22), pancreatic cancer (23,24), glioma (25) and
osteosarcoma (26,27). Previous studies have demonstrated
that DLX6-AS1 expression is upregulated in NSCLC (15,16).
DLX6-AS1-knockdown significantly suppresses cell prolifera-
tion, migration and invasion, and promotes cell apoptosis via
the miR-144/proline rich 11 signaling pathway (15), suggesting
that DLX6-ASI1 can be regarded as a promising target for
NSCLC therapy.

The present study revealed that DLX6-AS1 was highly
expressed in NSCLC, particularly in squamous cell lung
carcinoma (data from GEPIA database and study cohort),
which was consistent with previous studies (15-17). Patients
with lower DLX6-AS1 expression exhibited a poorer prog-
nosis than those with higher expression, since the relative
expression of DLX6-AS1 in stage III+IV disease was lower
than in stage I+II disease. Recent studies have demonstrated
that IncRNAs are easily detected in the serum or plasma of
patients and provide a non-invasive target for NSCLC (36,37).
Therefore, the present study investigated the circulating
DLX6-AS1 expression in NSCLC and revealed that the
serum DLX6-ASI1 expression was significantly higher in
patients with NSCLC compared with in healthy controls. The
higher expression levels of DLX6-AS1 were associated with
advanced disease stage, positive lymph node metastasis and
poor tumor differentiation, suggesting that DLX6-AS1 may
be a promising therapeutic target for NSCLC. In addition,
the serum expression of DLX6-AS1 was reduced in patients
post-operatively.

An increasing number of studies have indicated that
exosomes containing IncRNAs stably exist in various condi-
tions and serve a critical role in metastasis, drug resistance and
immunosuppression, providing a novel therapeutic target for
NSCLC (36,39-42). Therefore, exosomal DLX6-ASI1 expres-
sion in NSCLC and healthy control samples was investigated.
The results indicated that exosomal DLX6-ASI levels were
significantly increased in NSCLC samples compared with
in samples from healthy controls. In addition, ROC analysis
results demonstrated that circulating DLX6-AS1 had a
higher sensitivity and specificity for NSCLC diagnosis than
CYFRAZ21-1. These results suggest that exosomal DLX6-AS1
may serve as a potential diagnostic marker for NSCLC.
However, further investigation is required to determine the
underlying mechanisms of circulating DLX6-AS1 on NSCLC
progression.
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