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INTRODUCTION

Esophageal cancer is one of the most usual cancers in the world
with the sixth highest mortality rate among all cancers [1]. The
pathological types of esophageal cancer include squamous cell
carcinoma, adenocarcinoma and undifferentiated small cell car-
cinoma, of which esophageal squamous cell carcinoma (ESCC)
accounts for the majority [2]. ESCC is mainly treated by surgery

ABSTRACT Esophageal squamous cell carcinoma (ESCC) is a kind of malignant
tumor with high incidence and mortality in the digestive system. The aim of this
study is to explore the function of Inc-ABCA12-3 in the development of ESCC and its
unique mechanisms. RT-PCR was applied to detect gene transcription levels in tis-
sues or cell lines like TE-1, EC9706, and HEEC cells. Western blot was conducted to
identify protein expression levels of mitochondrial apoptosis and toll-like receptor 4
(TLR4)/nuclear factor kappa-B (NF-kB) signaling pathway. CCK-8 and EdU assays were
carried out to measure cell proliferation, and cell apoptosis was examined by flow
cytometry. ELISA was used for checking the changes in glycolysis-related indicators.
Lnc-ABCA12-3 was highly expressed in ESCC tissues and cells, which preferred it to
be a candidate target. The TE-1 and EC9706 cells proliferation and glycolysis were ob-
viously inhibited with the downregulation of Inc-ABCA12-3, while apoptosis was pro-
moted. TLR4 activator could largely reverse the apoptosis acceleration and relieved
the proliferation and glycolysis suppression caused by Inc-ABCA12-3 downregula-
tion. Moreover, the effect of Inc-ABCA12-3 on ESCC cells was actualized by activating
the TLR4/NF-kB signaling pathway under the mediation of exosome. Taken together,
the Inc-ABCA12-3 could promote the proliferation and glycolysis of ESCC, while
repressing its apoptosis probably by regulating the TLR4/NF-«B signaling pathway
under the mediation of exosome.

supplemented with chemotherapy and radiotherapy, while the
treatment effect of advanced esophageal cancer is not ideal [3]. At
present, there are five auxiliary diagnostic methods for esopha-
geal cancer including esophageal barium contrast, endoscopy,
radionuclide examination, tracheoscopy and chest and abdomen
CT examination [4]. However, the current mainstream diagnostic
means cannot be widely used to screen patients with early esoph-
ageal cancer, resulting in the majority of patients have developed
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to the middle and late stage when diagnosed. Previous researches
have shown that treatment of esophageal cancer patients with
early diagnosis depicted a significantly better prognosis than the
middle and late patients [5]. Therefore, early intervention in the
development of esophageal cancer is of great significance to im-
prove its prognosis.

Almost all kinds of cells including tumor cells can secrete a
double lipid membrane structure known as exosomes, which
contain a variety of nucleic acid molecules from mother cells
including long non-coding RNA (IncRNA), mRNA and miRNA
[6]. Recent studies have demonstrated that exosomes are involved
in cell migration [7], extracellular information exchange [8], cell
differentiation and invasion in tumor microenvironment [9].
Moreover, exosomes released by tumor cells have been found
in peripheral blood of patients with esophageal cancer, prostate
cancer, breast cancer and other tumors [10]. LncRNAs are a type
of RNA molecules with surpass 200 nucleotides in length without
protein-coding functions [11]. According to previous studies,
IncRNA MALAT-1 [12], PCAT-1 [13] and TUGI [14] have been
proved to be closely connected with the occurrence and devel-
opment of ESCC. LncRNAs like IncRNA XIST could promote
the aggressive tumor phenotype and was associated with poor
prognosis in ESCC [15]. Till now, a multi-IncRNA has accredited
for suvival prediction in ESCC patients [16]. Recently, a novel
IncRNA, Inc-ABCA12-3, was founded to be overexpressed in
ESCC tissues and could interfere with the cell proliferation, inva-
sion and differentiation [17]. However, the specific relationship
between ESCC and Inc-ABCA12-3 and the unique mechanism
therein remains uncovered.

Toll-like receptor 4 (TLR4), known as a key molecule in innate
immune response, recognized the pathogen-associated molecular
patterns and danger-associated molecular patterns before activat-
ing the pro-inflammatory nuclear factor kappa-B (NF-xB) [18].
LncRNA could benefit for the inflammatory development under
the impact of TLR4/NF-«B signaling pathway in osteoarthritis
and ESCC [19,20]. In some cases, the apoptosis of ESCC was due
to the imbalance of mitochondrial pathway [21]. Interestingly,
TLR4 activation could promote the mitochondrial dynamic
imbalance and damage to some extent [22]. Besides, excessive
activation of glycolysis could mediate the progression and the
metastasis of ESCC through mitochondrial function and NF-kB/
COX-2/VEGF axis [23].

In the present study, through gene-chip analysis, it was found
that Inc-ABCA12-3 was overexpressed in ESCC tissues. Further
studies showed that Inc-ABCA12-3 was upregulated in the serum
of ESCC patients and the exosomes in the serum. Importantly,
exosome-derived Inc-ABCA12-3 enhanced cell viability and
glycolysis, and restrained apoptosis by regulating TLR4/NF-xB
signaling pathway in ESCC. Lnc-ABCA12-3 might be considered
as a candidate target favoring the early diagnosis and treatment
for ESCC.
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METHODS
Cell culture

ESCC cell line TE-1 (affandi-e, X120245), EC9706 (affandi-e,
X120243), HEEC (affandi-e, X120567) were conventionally cul-
tured using the RPMI-1640 medium (Gibco, Grand Island, NY,
USA, 11875119) supplied with 10% FBS (Gibco, 10099-141). For
culture conditions, cells were hatched in a constant temperature
incubator (Thermo Fisher Scientific, Waltham, MA, USA) at
37°C with 5% CO,. Exosome was separated using the total exo-
some isolation reagent (Thermo Fisher Scientific, 4478359). Then
the specialized non-exosome medium was collected for other use.

Patients and samples

Clinical data were collected from 30 patients with ESCC re-
ceiving palliative surgical resection in the Second Department
of Thoracic of Hunan Cancer Hospital. The normal tissues were
collected from the paracancer tissues of the same patient (> 2.0
cm from the edge of the tumor tissue) and no residual cancer cells
were found on the resection edge by postoperative pathological
diagnosis. The serum samples were collected from ESCC patients
and healthy volunteers. All samples were frozen in a liquid nitro-
gen tank for 24 h after acquisition, and then placed in a -80°C
refrigerator for subsequent experiments. The degree of tumor
differentiation and staging were determined according to the
standards of the 7th edition staging system released by the Inter-
national Union Against Cancer in 2009. All the selected patients
signed the informed consent form. All relevant operations were
approved by the Institutional Ethics Committee of Hunan Can-
cer Hospital (approval No. KLL-2020-131) and consistent with the
relevant regulations.

Chip and bioinformatics analysis

Total RNA of the ESCC tissues and adjacent normal tissues
were extracted with RNA enzyme inhibitor RNAiso Plus and de-
livered to Shanghai Kangcheng Biological Co., LTD for chip ser-
vice. First, IRNA and DNA were removed from 1 pg of total RNA,
then the template was amplified and reversely transcribed into
fluorescent cDNA with random primers. The labeled cDNA was
hybridized with Human LncRNA Array v3.0 (8 x 60K; Arraystar,
Rockville, MD, USA), the chip was washed, and the fluorescence
signal intensity of the chip was scanned by a GenePix4000B
chip scanner (Molecular Devices, San Jose, CA, USA). Finally,
GenePix Pro V6.0 (Molecular Devices) was used for hierarchical
clustering analysis of raw data. The screening conditions for dif-
ferentially expressed genes were as follows: |Fold| > 2, p < 0.05,
and false discovery rate (FDR) < 0.05.
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Quantitative real-time polymerase chain reaction
(qRT-PCR)

A TRIzol reagent (Life Technologies, Carlsbad, CA, USA)
was used to extract the total RNA. Then RNA was reverse-tran-
scribed with the HiScript 1st Strand cDNA Synthesis Kit (R111-
01; Vazyme, Nanjing, China). qRT-PCR was executed with a
AceQ Universal SYBR qPCR Master Mix (Q511-02; Vazyme). The
primer sequences were shown as follow: GAPDH sense primer
5-ACAGCCTCAAGATCATCAGC-3 and the antisense primer
5-GGTCATGAGTCCTTCCACGAT-3’, Inc-ABCA12-3 sense

primer 5-TGTGTGTCCTCCCATTTCCAGT-3’ and the anti-
sense primer 5-GCACCACTTTGCCACTCTCTTC-3. GAPDH
is used as an internal parameter. 2"**“ was used to calculate the

relative mRNA expression level.

Lentivirus and cell transfection

Short hairpin RNAs (shRNAs) of Inc-ABCA12-3 was con-
structed into a lentiviral vector (GeneChem, Shanghai, China),
and a blank load transfection was sited as the negative control.
The sequence against Inc-ABCA12-3 was as follows: 5-CCAA-
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Fig. 1. Lnc-ABCA12-3 was overexpressed in esophageal squamous cell carcinoma (ESCC) tissues, serum (exosomes), and cells. (A) Volcanic dia-
gram of differential distribution of IncRNAs expression in microarray of ESCC and adjacent normal tissues. (B) The top 10 upregulation and downregula-
tion of differentially expressed IncRNAs was showed in heat map. (C) Lnc-ABCA12-3 levels in normal and tumor tissues were measured by RT-PCR. **p <
0.01 vs. Normal tissues group. (D) Lnc-ABCA12-3 levels in serum from healthy people and ESCC patients were measured by RT-PCR. *p < 0.01 vs. Control
group. (E) Lnc-ABCA12-3 levels in serum-exosomes from healthy people and ESCC patients were detected by RT-PCR. *p < 0.01 vs. Control group. (F)
Lnc-ABCA12-3 levels in HEEC, TE-1, and EC9706 cells were assessed by RT-PCR. "p < 0.01 vs. HEEC group. Data were presented as mean # SD.
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GATGCAAAGAAACAT-3. The shRNA in the lentiviral vector
was transfected into cells using Lipofectamine 2000 (Invitrogen,
Carlsbad, CA, USA) according to the manufacturer’s protocol.
The transfection efficiency was evaluated by qRT-PCR.

Cell proliferation assay

Cell proliferation was evaluated by cell counting kit-8 (CCK-8,
Beyotime Biotechnology, Shanghai, China) and EdU Kit (C10310-
1, RiboBio, Guangzhou, China). For CCK-8 assay: 1 x 10*/ml
single cell suspensions were inoculated into 96 well culture plates

with 100 ul per well, and cultured for 0, 24, 48, and 72 h, respec-
tively. The original medium was discarded, and 100 ul 10% CCK-
8 solution was added to each well for 2 h. Then the absorbance
was measured at 450 nm using a microplate reader (Thermo
Fisher Scientific). The experiment was repeated 3 times in each

group.
Glycolysis pathway analysis

Glucose oxidase method [24] was used to measure glucose
concentration and calculate its consumption. The experiment
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Fig. 2. Knockdown of Inc-ABCA12-3 inhibited the proliferation and glycolysis of esophageal squamous cell carcinoma (ESCC) cells. (A) After
transfection with sh-ABCA12-3, Inc-ABCA12-3 expression was measured by RT-PCR. (B) The viability of ESCC cells were assessed by CCK-8 assay. (C, D)
The proliferation was detected by EdU assay. Scale bar, 20 um. (E-G) The contents of ATP, glucose uptake, and lactic acid production were tested by
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was repeated for 3 times in each group, and the average value was
taken. ATP detection kit (S0026; Beyotime Biotechnology) was
used to measure the amount of ATP production in cells. The cells
culture medium was discarded and cells were lysed to obtain the
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Fig. 3. Knockdown of Inc-ABCA12-3 promoted the apoptosis of esophageal squamous cell carcinoma (ESCC) cells. (A, B) ESCC cells apoptosis
were measured by flow cytometry. (C, D) The expression of Bax, Bcl-2, caspase-3, cleaved caspase-3 were detected by Western blot. Data were pre-

sented as mean + SD. **p < 0.01 vs. sh-NC group.
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Cell apoptosis detection

After 48 h of transfection, cells in each group were collected
through centrifugation at 4°C for 5 min at 1,000 r/min, then
washed twice by PBS. The cell concentration was adjusted to 1 x
10°/ml. Staining was performed according to the instructions of
Annexin V/PIkit, and cell apoptosis was detected by flow cytom-
etry. Cells in each group were tested in triple.

Western blot

The total protein content was extracted using RIPA reagent
(Beyotime Biotechnology) before subjected to SDS-PAGE with an
equal amount. After transferred, the membranes were blocked
with 5% skim milk powder in PBST for 1 h at room temperature.
Then, the membranes were immune-stained with 1:1,000 di-
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Cleaved Caspase-3 (Abcam, ab32042) and anti-GAPDH (Abcam,
ab8245) overnight at 4°C, respectively. The membranes were
washed with PBST and incubated with corresponding horserad-
ish peroxidase-conjugated 1:5,000 goat anti-mouse secondary
antibodies. The bands were measured and analyzed by using a
MiniChemi imaging system (SINSAGE, Guangzhou, China) and
the Image] software (National Institutes of Health, Bethesda,
MD, USA).

Statistical analysis

For three or more independent trials in this study, data were
presented as mean + standard deviation (SD). Significant differ-
ences were identified using factorial analysis of Student’s t-test
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(two groups) and analysis of variance (multiple groups). SPSS 22.0
software (IBM Co., Armonk, NY, USA) was used for statistical
analysis. p < 0.05 is considered significant and is indicated by an
asterisk in the bar chart.

RESULTS

Lnc-ABCA12-3 was highly expressed in ESCC tissues
and cells

The IncRNA expression profile of ESCC tissues and adjacent
normal esophageal tissues were primarily detected. Volcanic dia-
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gram depicted the differential distribution of IncRNAs expression
changes in ESCC tissues and normal adjacent tissues. The red
and blue area points in the figure represent the IncRNA whose
expression changes were greater than 2, and p-value was less than
0.05 (Fig. 1A). The top 10 differentially expressed IncRNAs of up-
regulation or downregulation were showed in heat map (Fig. 1B).
As the qRT-PCR results shown, Inc-ABCA12-3 was significantly
overexpressed in ESCC tumor tissues comparing the adjacent
normal esophageal tissues (Fig. 1C). Besides, Inc-ABCA12-3
expression in patient serum and serum exosomes were both obvi-
ously elevated compared to their normal controls, respectively
(Fig. 1D, E). ESCC cell lines TE-1 and EC9706 were used for the
following in vitro test according to their higher Inc-ABCA12-3
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Fig. 5. Lnc-ABCA12-3 regulated proliferation, glycolysis and apoptosis via activating TLR4. (A) The viability of esophageal squamous cell car-
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expression levels than the HEEC cell line (Fig. 1F).

Downregulation of Inc-ABCA12-3 restrained the
proliferation and glycolysis, while promoted the
apoptosis in ESCC cells

To investigate the function of Inc-ABCA12-3 in ESCC, Inc-AB-
CA12-3 in both TE-1 and EC9706 cells were downregulated using
shRNA. As the results shown, expression of Inc-ABCA12-3 in sh-
ABCAI12-3 group was significantly decreased compared to the
sh-NC group and the blank control group (Fig. 2A). It was worth
noting that proliferation and glycolysis of sh-ABCA12-3 group
in either TE-1 or EC9706 cells were all obviously inhibited after
downregulation of Inc-ABCA12-3 (Fig. 2B-G), while the cells
apoptosis were advanced to a conspicuous level (Fig. 3A, B). To
uncover the possible relevancy between Inc-ABCA12-3 and ESCC
and the potential mechanisms therein, mitochondrial apoptosis-
related proteins and TLR4/NF-kB signaling pathway relevant
proteins were detected. Results depicted that expression of Bcl-
2 was restrained, while the Bax and cleaved caspase-3 expression
levels were enhanced in both TE-1 and EC9706 cells (Fig. 3C, D).
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As for TLR4/NF-«B signaling pathway, TLR4, P-IxBa and p-NF-
kB were all down-regulated (Fig. 4).

Lnc ABCA123 promoted proliferation and glycolysis
and inhibited apoptosis of ESCC cells by regulating
the TLR4/NF-xB signaling pathway

To explore the mechanisms of Inc-ABCA12-3 impact on ESCC,
sh-NC and sh-ABCA12-3 of TE-1 cells were separately disposed
with lipopolysaccharide (LPS) (S1732; Beyotime Biotechnology),
a specific activator of TLR4 [27]. As the results shown, cell prolif-
eration of TE-1 could be accelerated to some degree on effect of
the TLR4 activator, and it could also dismiss the cell proliferation
inhibition induced by sh-Inc-ABCA12-3 (Fig. 5A-C). TLR4 acti-
vator could promoted the cell glycosis while its influence on cell
apoptosis was not significant. Besides, TLR4 activator could obvi-
ously relieved the glycosis suppress and the apoptosis acceleration
on basis of the dates compared to their controls, respectively (Fig.
5D-H). Among mitochondrial apoptosis-related proteins, expres-
sion of Bcl-2 was enhanced while expression of Bax and cleaved
caspase-3 were notably decreased in the sh-ABCA12-3 + TLR4

Relavtive Bcl-2 protein expression

Fig. 6. The effect of Inc-ABCA12-3 on
mitochondrial apoptosis pathway and
toll-like receptor 4 (TLR4)/nuclear fac-
tor kappa-B (NF-xB) pathway in esoph-
ageal squamous cell carcinoma (ESCC)
cells treated with LPS. (A) The expres-
sion of Bax, Bcl-2, caspase-3, cleaved cas-
pase-3 were detected by Western blot. (B)
The expression of TLR4, lkBa, p-lkBa, NF-
kB, p-NF-kB were assessed by Western
blot. Data were presented as mean + SD.
LPS, lipopolysaccharide. **p < 0.01 vs.
sh-NC group, *p < 0.01 vs. sh-ABCA12-3

group.

Relavtive p-IxBa/IxBa ratio
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activator group comparing the sh-ABCA12-3 group. Bcl-2 expres-
sion in the TLR4 activator group was partly elevated compared
with the sh-NC group (Fig. 6A). For TLR4/NF-«B signaling
pathway related proteins, expression levels of TLR4, p-IxBa and
p-NF-«B in the TLR4 activator group were obviously upregulaed
compared with the sh-NC group. However, their expression levels
were dramatically improved in the sh-ABCA12-3 + TLR4 activa-
tor group comparing to the sh-ABCA12-3 group (Fig. 6B).

Function of IncABCA12-3 in ESCC cells mediated by
the exosome

To further investigate the manner of IncABCA12-3 function
to ESCC, TE-1 cells were still used and disposed with exosomes
separated from itself with or without the sh-IncABCA12-3. As the
results shown, expression levels of IncABCA12-3 were primar-
ily confirmed in the control group (TE-1 cells were treated by
PBS), TE-1-exo group (TE-1 cells were treated by exosomes from
TE-1 cells), CM group (TE-1 cells were treated by conditioned
culture medium without exosomes), sh-NC-TE-1-exo group (TE-
1 cells were treated by exosomes from sh-NC transcribed TE-1
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cells) and sh-ABCA12-3-TE-1-exo (TE-1 cells were treated by
exosomes from sh-ABCA12-3 transcribed TE-1 cells). Compared
with control group, IncABCA12-3 expression was raised in TE-1-
exo group, while elimination of exosomes or silencing of sh-AB-
CA12-3 attenuated the effect (Fig. 7A). Cell proliferation and gly-
colysis were significantly enhanced in TE-1-exo group compared
to the control group, and elimination of exosomes reversed the
effect. Moreover, both cell proliferation and glycolysis were sup-
pressed in sh-ABCA12-3-TE-1-exo group compared to the sh-NC-
TE-1-exo group (Fig. 7B-G). For mitochondrial apoptosis-related
proteins, expression of Bcl-2 was improved under the occurrence
of exosome, while the expression of Bax and cleaved caspase-3
were inhibited concurrently. However, once the IncABCA12-3
was knocked down, the effects were restored (Fig. 8A). In TLR4/
NF-kB signaling pathway, expression levels of TLR4, p-IxBa and
p-NF-«B all could be facilitated under the function of exosome
(TE-1-exo group) compared with the control group. While this
status could be reversed after IncABCA12-3 down-regulated (Fig.
8B).

Control

TE-1-ex0

CM

sh-NC-TE-1-exo
sh-ABCA12-3-TE-1-exo

Fig. 7. Lnc-ABCA12-3 functioned with the esophageal squamous cell carcinoma (ESCC) cells was under the mediated of exosomes. (A) After
treatment with exosomes from TE-1 cells transfected with or without sh-ABCA12-3. Lnc-ABCA12-3 expression was measured by RT-PCR. (B) The viabil-
ity of ESCC cells were assessed by CCK-8 assay. (C, D) The proliferation was detected by EdU assay. Scale bar, 20 um. (E-G) The contents of ATP, glucose
uptake, and lactic acid production were tested by the corresponding commercial kits. Data were presented as mean + SD. **p < 0.01 vs. control group,

*p < 0.01 vs. TE-1-ex0 group, “p < 0.01 vs. sh-NC-TE-1-exo group.
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Fig. 8. Lnc-ABCA12-3 regulated mitochondrial apoptosis pathway and toll-like receptor 4 (TLR4)/nuclear factor kappa-B (NF-kB) pathway
under the mediated of exosomes. (A) The expression of Bax, Bcl-2, caspase-3, cleaved caspase-3 were detected by Western blot. (B) The expression
of TLR4, IxBa,, p-lkBo, NF-kB, p-NF-kB were assessed by Western blot. Data were presented as mean + SD. **p < 0.01 vs. control group, “p < 0.01 vs.

TE-1-exo group, ““p < 0.01 vs. sh-NC-TE-1-exo group.

DISCUSSION

ESCC was a domestic epidemic malignant tumor, its clinical
examination was given priority to with esophagoscope and gas-
troscope. While most patients in the non-symptoms early period
showed rare desiderate to do this examination due to the special
characteristics of these methods. The other detection methods
as serological markers detection of p53 and carcinoembryonic
antigen screening presented low sensitivity and specificity which
made the early diagnosis of ESCC more difficult [28]. Previous
studies have better revealed the pathological and physiological
mechanisms of ESCC, thus further elucidated the pathogenesis
of ESCC and found a non-invasive, effective, sensitive and highly
specific detection method in the clinic was of great significance
for the early screening, prognosis judgment and targeted treat-

Korean J Physiol Pharmacol 2023;27(1):61-73

ment of ESCC.

LncRNAs abnormally expressed in varieties of tumors and
were closely related to their occurrences and developments thus
always served as a potential biomarker. Using hepatocellular car-
cinoma specific cDNA microarray technology, IncRNA HULC
was founded highly expressed in hepatocellular carcinoma tissues
and serum, and expression of several hepatocellular carcinoma
related genes was changed after the expression of HULC was
interfered [29]. In addition, the increased expression of IncRNA
PCGEML also could promote the proliferation of prostate cancer
cells [30]. Recently, expression profiles of IncRNAs in ESCC had
also been focused, which provided a certain basis for clarifying
the molecular mechanism of ESCC occurrence and development.
For instance, CASC9 and LINC01980 could act as a promoter
in ESCC progress [31,32]. LncRNA PART1 functioned in else
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aspects as the gefitinib resistance in ESCC [33]. Lnc-ABCA12-3,
a new noticed IncRNA, once was demonstrated to facilitate the
cell invasion, migration and proliferation under the influence of
fibronectin 1 in ESCC [34]. However, other unique roles of Inc-
ABCA12-3 in ESCC remained to be further explored. In this
study, the IncRNA expression profile of ESCC tissues and adja-
cent normal esophageal tissues were detected and Inc-ABCA12-3
was higher expressed in ESCC tumor tissues, patient serum and
serum exosomes. LncRNA PEGI10 was detected to be highly
expressed in 43 ESCC patients tissues and positively correlated
with lymph node metastasis and tissue differentiation, while tu-
mor proliferation and infiltration were inhibited after its down-
regulation [35]. To uncover the role of Inc-ABCA12-3 in ESCC,
Inc-ABCA12-3 was silenced in TE-1 and EC9706 cells. The cell
proliferation and glycolysis were repressed, while cell apoptosis
was promoted. Multiple IncRNAs like GAS5 [36], MEG3 [37] and
SNHG20 [38] could accelerate tumor cell apoptosis by interfering
the mitochondrial apoptosis pathway. The mitochondrial apop-
tosis related proteins were also examined in this study, the down-
regulated of Bcl-2 and elevated expression of Cleaved caspase-3
indicated that cells apoptosis of TE-1 and EC9706 after Inc-
ABCA12-3 knock-down were probably related to mitochondrial
apoptosis.

Previous studies demonstrated that IncRNA FTHI1P3 could
regulate the metastasis and invasion of ESCC through NF-«B
pathway and TGF-beta-induced NKILA could also inhibit ESCC
cell migration and invasion in the same way [39,40]. To inves-
tigate the possible mechanism of Inc-ABCA12-3 impact on the
ESCC, pivotal proteins in TLR4/NF-kB signaling pathway were
detected, among which expression of TLR4, P-IxBa and p-NF-kB
were enhanced. This gave a support for Inc-ABCA12-3 function
to the ESCC by regulating the TLR4/NF-«B signaling pathway.
To further confirm this hypothesis, a TLR4 activating model was
conducted as previous executed [41]. The TLR4 activator could
promote the cell proliferation and compensate the repression of
glycolysis and proteins expression in mitochondrial apoptosis
pathway and TLR4/NF-kB signaling pathway resulting from the
Inc-ABCA12-3 knock-down. LncRNAs always served as a kind
of biomarker basing on its signature in exosomes [42]. LncRNA
PART1 had been proved can induce gefitinib resistance in ESCC
under mediation of exosome via functioning as a competing en-
dogenous RNA [33]. To figure out the manner of Inc-ABCA12-3
acting on the ESCC, exosome with higher Inc-ABCA12-3 levels
were extracted and disposed with ESCC cells. As results depicted,
the proliferation and glycolysis of ESCC were significantly in-
creased and cells apoptosis were repressed, reversing to the status
of Inc-ABCA12-3 knock-down. Besides, these favorable appear-
ances could be eliminated again after silencing of Inc-:ABCA12-3.
In cardiac fibroblasts, exosomal IncRNA AK139128 derived from
the hypoxic cardiomyocytes could promote the cell apoptosis
and inhibit the cell proliferation [43]. This was consistent to our
findings of Inc-ABCA12-3. In this study, the function of Inc-

www.kjpp.net

ABCA12-3 in ESCC was focused on the TLR4/NF-«B signaling
pathway due to its dependency with the tumor occurrence and
development [44]. However, whether the Inc-ABCA12-3 aspect in
ESCC with this unitary way or not remained to be discussed, and
our results required more validations in vivo as favor. These will
be under the focus in our future work.

To sum up, Inc-ABCA12-3 was screened from the numerous
abnormal expression IncRNAs, and demonstrated to facilitate
proliferation and glycolysis while suppress the apoptosis in ESCC
by regulating the TLR4/NF-«B signaling pathway. The impact of
Inc-ABCA12-3 on ESCC was under the mediation of exosome.
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