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Long noncoding RNA CASC7 is a novel regulator of glycolysis in
oesophageal cancer via a miR-143-3p-mediated HK2 signalling

pathway
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Long noncoding RNAs have been proven to play a crucial role in many tumours. Here, we explored the role of the IncRNA cancer
susceptibility candidate 7 (CASC7) in oesophageal cancer. LncRNA CASC7 was identified in our database analysis, and we found that
it was significantly higher in oesophageal tumour tissue than in normal tissue and that high expression of IncRNA CASC7 predicted
a poor prognosis. Furthermore, we verified through cell experiments that low expression of IncRNA CASC7 in oesophageal cancer
cells significantly inhibited tumour proliferation, which could be explained by the effect of IncRNA CASC7 on aerobic glycolysis.
Next, we found that the expression of CASC7 and hexokinase 2 (HK2) in oesophageal cancer was positively correlated in database
analysis, and this conclusion was further verified in cell experiments. To determine the mechanism, we found that miR-143-3p can
bind to both IncRNA CASC7 and HK2. In clinical specimens, we also found high expression of IncRNA CASC7 in tumours, and the
expression levels of IncRNA CASC7 and HK2 were positively correlated. In conclusion, downregulating IncRNA CASC7 could inhibit
tumour proliferation by reducing glycolysis through the miR-143-3p/HK2 axis.

Cell Death Discovery (2022)8:231; https://doi.org/10.1038/541420-022-01028-y

INTRODUCTION

Oesophageal cancer is one of the most common tumours, and it has
a very poor prognosis and extremely high fatality rate; it is the sixth
leading cause of cancer-related deaths in the world [1, 2]. To find
new therapeutic strategies, it is crucial to determine the molecular
mechanisms underlying oesophageal cancer development.

Long noncoding RNAs (IncRNAs) have been a hot research spot
in recent years. LncRNAs are a class of RNA molecules more than
200 nt in length [3]. They do not directly participate in encoding
proteins, but they do take part in a variety of important regulatory
processes, such as chromatin modification, transcriptional activa-
tion, transcription interference, and intranuclear transport [3-6].
Here, we identified the IncRNA cancer susceptibility candidate 7
(CASC7) from bioinformatics analysis. Due to its relatively high
expression in oesophageal cancer, it is a 9.3 kb IncRNA that has
been reported to have tumour-inhibitory functions in glioma,
colon cancer, and lung cancer [7-9]. However, no studies have
been performed in oesophageal cancer, and how it functions in
oesophageal cancer is still a mystery. In this article, we will explore
the role it plays in oesophageal cancer.

In recent years, the Warburg effect has become one of the most
popular topics in tumour research. Tumour cells can evade the
normal apoptotic process through abnormal glucose metabolism
behaviour, that is, the Warburg effect, and this is a key factor in
the pathogenesis of tumours [10, 11]. The abnormal glucose
metabolism behaviour is aerobic glycolysis; even under aerobic
conditions, the tumour cells seem to adjust better to glycolysis
than oxidative phosphorylation [12]. Hexokinase 2 (HK2) is one of

the most important enzymes in the process of glycolysis [13]. HK2
has been proven to be involved in the progression of many
tumours, including colon cancer [14], gallbladder cancer [15],
glioma [16], myeloma [17], and pancreatic cancer [18], as well as
oesophageal cancer, but the detailed mechanism needs to be
further studied.

Evidence from other studies has confirmed that IncRNAs are
involved in the tumour metabolic regulation process. Whether
IncRNA CASC7 is involved in the process of glucose metabolism
still needs to be addressed. In this study, we report the correlation
between IncRNA CASC7 and HK2 in oesophageal cancer and their
roles in this tumour.

MATERIALS AND METHODS

Cell lines

We obtained human oesophageal cancer cells (ECA109, TE2, TE3, TE7 and
TE8) from the American Type Culture Collection. TE2 and TE7 were cultured
in DMEM with high glucose (Invitrogen, CA, USA) containing 10% foetal
bovine serum, and these cells were maintained at 37 °C with 5% CO..

Cell transfection

The shNC, shCASC7#1, and shCASC7#2 lentiviruses were purchased from
Genchem, Shanghai. Then, we constructed stable cell lines following the
protocol described in another article [19]. HK2 plasmid was purchased
from Weizhen, Shandong, and miR-143-3p mimics and miR-143-3p
inhibitor were from Genchem, Shanghai. These plasmids were transfected
by Lipofectamine 3000 (Invitrogen, CA, USA) following the manufacturer’s
instructions.
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CCKS8, cell colony formation assay

Three thousand cancer cells from different treatment groups were seeded
into each well of a 96-well plate. The cells were cultured for 96 h, and then
CCK8 solution was added to each well for 2 h. Eventually, we detected the
absorbance of each well at 450 nm.

One hundred cells were seeded into each well from every group on a
six-well plate, and the medium was changed regularly. After 2 weeks of
incubation, the cells were fixed with 4% paraformaldehyde. Finally, we
calculated the colony formation efficiency of each group.

qRT-PCR analysis

Total RNA was extracted from cancer cells with TRIzol reagent
(Invitrogen, CA, USA). Then, RNA was reverse transcribed into
complementary DNA (cDNA) using a Superscript Reverse Transcriptase
Kit (Transgene, France) following the manufacturer’s protocol. Finally,
qRT-PCR was performed with an ABI7300 real-time PCR system (Applied
Biosystems) by using a Super SYBR Green Kit (Transgen, France). The
relative primers were as follows: CASC7, 5'- TCCACCTAGACCC-
GACTTTGG-3' and 5’- GTGTTCCACGATTTCCCTGTT-3’; HK2, 5'-GAGCCAC-
CACTCACCCTACT-3’ and 5-CCAGGCATTCGGCAATGTG-3/; miR-143-3p,
5/-CTCGCTTCGGCAGCACA-3’ and 5-AACGCTTCACGAATTTGCGT-3/; and
GAPDH, 5-GAGAGACCCTCACTGCTG-3’ and 5’-GATGGTACATGACAAGGT
GC-3".

Western blotting assay

Western blotting was performed following standard protocols. The
antibodies against GAPDH and HK2 were purchased from Cell Signaling
Technology Company (Massachusetts, USA). Goat anti-mouse and anti-
rabbit antibodies were used as secondary antibodies (Jackson ImmunoR-
esearch, PA, USA).

Glucose secretion and lactate production assay

Each well was seeded with 5* 10° tumour cells from every group on a six-
well plate for 24 h, and then the medium was replaced with FBS-free
DMEM for another 24 h to starve the cells. Next, we changed the medium
to glucose-free medium. After 8h, the glucose concentration was
measured by using the Amplex Red Glucose Assay Kit (Thermo Fisher
Scientific, USA) according to the manufacturer’s instructions. The lactate
concentration was measured by using a Lactate Assay kit (BioVision, K607-
100, Milpitas, CA, USA).
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ECAR analysis

The extracellular acidification rate (ECAR) assay was performed with the
Seahorse Extracellular Flux Analyser XF96 (Seahorse Bioscience) according
to the manufacturer’s instructions. A total of 8000 cells from each group
were seeded into each well on an XF96-well plate for 24 h. Next, the
medium was replaced with serum-free DMEM for another 24 h to starve
the cells. Then, the medium was replaced with unbuffered DMEM, and
glucose, oligomycin and 2-deoxy glucose were added in sequence up to
final concentrations of 10 mM, 1 uM, and 50 mM. The ECAR was measured
as mpH/min.

Dual-luciferase reporter gene assay

The cells were seeded in 24-well plates. Then, the cells were cotransfected
with the relative plasmid and miRNA. After incubation for 48 h, the cell
lysates were collected and tested for luciferase by a dual-luciferase assay
system (Promega, USA) following the manufacturer’s instructions.

RNA fluorescent in situ hybridization (FISH)

Following the instructions of the RNA-FISH kit (BersinBio, Guangzhou,
China), probes were added to tumour cells or tissue slices of both normal
and tumour tissues. Then, after denaturation and hybridisation, the slices
were rinsed and dyed with DAPI, and the results were observed under a
fluorescence microscope.

Statistical analysis

All experimental data were analysed by GraphPad Prism 8.0 software (La
Jolla, USA). All experiments in triplicates, Student’s t test was performed to
analyse the significant difference between every group, and the
significance was considered at P < 0.05.

RESULTS

The IncRNA CASC7 is upregulated and correlated with poor
prognosis in oesophageal cancer

To find the potential correlation between IncRNA CASC7 and
oesophageal cancer we analysed the GEPIA database, and we
found that IncRNA CASC7 was highly expressed in a variety of
tumour tissues compared with normal tissues, and the expression
of IncRNA CASC7 was particularly high in oesophageal cancer
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Fig. 1 IncRNA CASC7 is upregulated and correlated with poor prognosis in oesophageal cancer. A Expression of IncRNA CASC7 in a series
of tumours and their adjacent tissues from GEPIA. B Expression of IncRNA CASC7 in oesophageal cancer tissues and normal tissues from TCGA
analysis. C Survival analysis of high-expression and low-expression IncRNA CASC7 in oesophageal cancer from the database. D qRT-PCR assay
for mRNA expression of INcRNA CASC7 in tumour and normal tissues from surgery patients. (n = 10) (E). RNA-FISH of IncRNA CASC7 in tumour

and normal tissues from surgery patients. Scale bar: 20 pm. **P < 0.01.
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compared to other tumours (Fig. 1A). Similarly, through TCGA
database analysis, we found that the expression level of IncRNA
CASC7 in oesophageal cancer tissues was significantly higher than
that in normal tissues (Fig. 1B). These results indicated that IncRNA
CASC7 may be closely related to the progression of oesophageal
cancer. Furthermore, through survival analysis, the prognosis of
patients with high expression of oesophageal cancer was
significantly worse than that of the low expression group
(Fig. 1Q). To verify this finding, we collected oesophageal cancer
tissues and normal tissues from surgery patients, and through
gRT-PCR assays and RNA-FISH experiments, we obtained similar
results that IncRNA CASC7 was highly expressed in cancer tissues

Table 1.

Relationship between the expression level of IncRNA CASC7
and tumour characteristics.

Characteristics n CASC7 levels P value
low high
Age (years) 0.744
=50 65 25 40
<50 22 10 12
Gender 0.367
male 52 23 29
female 35 12 23
Tumour size (cm) 0.380
>5 46 16 30
<5 41 19 22
Differentiation 0.022*
Moderately and highly 38 21 17
Poorly 49 14 35
TNM stage 0.016*
I+ 35 20 15
I+ v 52 15 37

Low/high by the sample mean. Pearson x? test. *P < 0.05 was considered
statistically significant.
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(Fig. 1D, E). Next, we analysed patient characteristics and found
that the level of IncRNA CASC7 was closely related to the degree
of tumour differentiation and tumour TNM stage (Table 1). The
above results indicated that INcRNA CASC7 played an important
role in the progression of oesophageal cancer.

Knockdown of IncRNA CASC7 inhibits the proliferation of
oesophageal cancer

To analyse the role of IncRNA CASC7 in oesophageal cancer cells,
RT-PCR was performed to analyse the relative expression level of
IncRNA CASC7 in oesophageal cancer cell lines. TE2 and
TE7 showed a higher expression level of IncRNA CASC7 (Fig. 2A),
which may be related to tumour type or malignant degree. Thus,
we silenced IncRNA CASC7 using targeted shRNAs, and qRT-PCR
and RNA-FISH assays were conducted to confirm the efficiency of
the shRNAs (Fig. 2B, C). Next, we completed a series of
experiments to explore the function of IncRNA CASC7 in tumour
cells. In the colony formation assay, cells transfected with shRNAs
showed fewer colonies (Fig. 2D, E). The CCK8 experiment also
revealed similar results showing that downregulating IncRNA
CASC7 inhibited the proliferation of oesophageal cancer cells
(Fig. 2F). Flow cytometry for the cell cycle assay showed that more
tumour cells stayed in GO/G1 phase following treatment with
shRNAs (Fig. 2G), which suggested proliferation inhibition. To
examine the role of CASC7 in cell death, we performed a cell
apoptosis assay to determine the apoptotic cells regulated by
CASC7. We found that CASC7 silencing had a slight role in cell
apoptosis (Supplemental Fig. 2A). Collectively, these data strongly
suggested that knockdown of IncRNA CASC7 inhibits the
proliferation of oesophageal cancer.

Silencing of IncRNA CASC7 attenuates tumour glycolysis in
oesophageal cancer

The Warburg effect is one of the characteristics of tumour cells. To
determine whether IncRNA CASC7 has an impact on aerobic
glycolysis in oesophageal cancer, we conducted a series of
experiments. As shown in Fig. 3A, B, cells transfected with
shCASC7 secreted glucose levels that were significantly higher
than those of the control group, and the production of lactic acid
was lower than that of the control group (Fig. 3C, D). That is,
knockdown of IncRNA CASC7 could inhibit tumour cell glucose
intake and then attenuate glycolysis in tumour cells, eventually
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Fig.2 Knockdown of IncRNA CASC7 inhibits proliferation of oesophageal cancer. A Relative mRNA expression of IncRNA CASC7 in different
oesophageal cancer cell lines (n=3). B gRT-PCR assay for IncRNA CASC7 expression in TE2 and TE7 cells after transfection with shCASC7
(n=3). C RNA-FISH assay for IncRNA CASC7 expression in TE2 and TE7 cells following treatment with shCASC7. Scale bar: 25 um. D, E A cell
colony formation assay was performed to analyse the proliferation of TE2 and TE7 cells after knockdown of CASC7. F CCK8 was performed to
detect the viability of TE2 and TE7 cells after knockdown of CASC7. G. A cell cycle assay was performed to determine the effect on the cell

cycle following treatment with shCASC7 (n = 3). **P < 0.01, *P < 0.05.
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Fig. 3 Silencing of IncRNA CASC7 attenuates tumour glycolysis in oesophageal cancer. A Relative abundance of glucose secretion levels in
the medium of shNC- and shCASC7-transfected TE2 cells (n = 3). B Relative abundance of glucose secretion levels in the medium of shNC- and
shCASC7-transfected TE7 cells (n = 3). C Lactate concentration level in the medium of shNC- and shCASC7-transfected TE2 cells. D Lactate
concentration level in the medium of shNC- and shCASC7-transfected TE7 cells (n=3). E Extracellular acidification rate (ECAR) analysis
presented the glycolytic capacity of shNC- and shCASC7-transfected TE2 and TE7 cells. F Extracellular acidification rate (ECAR)
analysis presented the glycolytic capacity of shNC- and shCASC7-transfected TE7 cells (n = 3). ***P < 0.001, **P < 0.01.

producing less lactate. Similarly, the extracellular acidification rate
was significantly lower than that in the control group (Fig. 3E, F).
Based on these results, IncRNA CASC7 actually played an
important role in the process of glycolysis and promoted tumour
proliferation by promoting glycolysis of tumour cells.

LncRNA CASC7 affects tumour glycolysis and proliferation by
regulating HK2 expression

As mentioned previously, HK2 is one of the most important
enzymes in the process of glycolysis. To further explore how
IncRNA CASC7 affects the process of glycolysis, we obtained from
database (cohort 1) analysis that the expression level of IncRNA
CASC7 was positively correlated with the expression level of HK2
in oesophageal cancer specimens (Fig. 4A). In oesophageal cancer
cell lines, we showed that knockdown of IncRNA CASC7 decreased
both the mRNA level and protein level of HK2 (Fig. 4B, C). To
further verify our hypothesis, we overexpressed HK2 in shCASC7-
transfected cells and found that glucose secretion was signifi-
cantly reduced (Fig. 4D), lactic acid was obviously increased

SPRINGER NATURE

(Fig. 4E), and the extracellular acidification rate was significantly
increased (Fig. 4F), indicating that IncRNA CASC7 affects the
process of tumour glycolysis by regulating HK2. Next, we found
that in shCASC7 cell lines, high expression of HK2 significantly
improved the proliferation of tumour cells (Fig. 4G), which is what
we expected. Thus, we concluded that IncRNA CASC7 affects
tumour glycolysis and proliferation by regulating HK2 expression.

LncRNA CASC7 regulates HK2 expression by competitively
binding to miR-143-3p

The mechanism by which IncRNAs act in tumours is very complex
and has not yet been fully understood, one mechanism involves
IncRNAs affecting the expression of their target genes by
regulating miRNAs [20, 21]. We found that miR-143-3p had
binding sites in IncRNA CASC7 and HK2 from the Diana-Incbase V2
and StarBase databases (Fig. 5A). To confirm this result, an RNA-
FISH experiment was carried out to verify the colocalization of
IncRNA CASC7 and miR-143-3p in TE2 cells (Fig. 5B). Similarly, a
luciferase assay also found that miR-143-3p interacted with both

Cell Death Discovery (2022)8:231
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Fig. 4 IncRNA CASC7 affects tumour glycolysis and proliferation by regulating HK2 expression. A Correlative expression of IncRNA and
HK2 in the oesophageal cancer database (cohort 1). B qRT-PCR analysis of the relative HK2 mRNA expression in shNC- and shCASC7-
transfected TE2 and TE7 cells. C Western blotting for HK2 expression in shNC- and shCASC7-transfected TE2 and TE7 cells. D Relative
abundance of glucose secretion levels in the medium of shNC-transfected, shCASC7-transfected and shCASC7 + HK2-transfected TE2 and TE7
cells (n = 3) E Lactate concentration level in the medium of shNC-transfected, shCASC7-transfected and shCASC7 + HK2-transfected TE2 and
TE7 cells (n = 3). F Extracellular acidification rate (ECAR) analysis revealed the glycolytic capacity of shNC-transfected, shCASC7-transfected and
shCASC7 + HK2-transfected TE2 and TE7 cells. G CCK8 assay of shNC-transfected, shCASC7-transfected and shCASC7 + HK2-transfected TE2
and TE7 cells. (n =3) **P < 0.01, *P < 0.05, NS, not significant.
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IncRNA CASC7 and HK2, but it did not bind to MUT-HK2 and MUT- expression of CASC7 (Fig. 5D), and correspondingly, the expres-
CASC7 (Fig. 5Q). Based on this result, we suspected that miR-143- sion of HK2 significantly decreased upon the high expression of
3p might be the bridge between IncRNA CASC7 and HK2. To miR-143-3p in tumour cells (Fig. 5F). However, the expression level
confirm our hypothesis, through qRT-PCR assays we found that of HK2 was not significantly decreased when miR-143-3p was
the expression of miR-143-3p significantly increased upon the low downregulated at the same time as transfection with shCASC7
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Fig. 5 IncRNA CASC7 regulates HK2 expression by competitively binding to miR-143-3p. A miR-143-3p has a binding site in CASC7 and
HK2 based on analysis of the Diana-Incbase V2 and StarBase databases, and MUT-HK2 and MUT-CASC7 with alterations in the base sequence
on the binding sites were designed for further experiments. B RNA-FISH assay of IncRNA CASC7 and miR-143-3p colocalization in TE2 cells.
Scale bar: 20 pm. C A dual-luciferase reporter gene assay was conducted to verify the targeted relationship between miR-143-3p and IncRNA
CASC7, as well as miR-143-3p and HK2. D qRT-PCR analysis of the relative miR-143-3p mRNA expression in shNC- and shCASC7-transfected
TE2 and TE7 cells (n = 3). E gRT-PCR analysis of the relative HK2 mRNA expression in shNC-transfected, shCASC7-transfected and shCASC7
-+miR-143-3p inhibitor-transfected TE2 and TE7 cells (n = 3). F gRT-PCR analysis of relative HK2 mRNA expression in NC mimic- and miR-143-
3p mimic-transfected TE2 and TE7 cells (n = 3). G Western blotting for HK2 expression in shNC-transfected, shCASC7-transfected and shCASC7
:miR—143—3p inhibitor-transfected TE2 and TE7 cells (n = 3). ***P < 0.001, **P < 0.01, *P < 0.05, NS, not significant.
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Fig. 6 Clinical significance of IncRNA CASC7 and HK2 in oesophageal cancer. A Correlative mRNA expression of IncRNA CASC7, HK2 and
miR-143-3p in the oesophageal cancer database (cohort 2). B Immunohistochemical analysis of the expression of HK2 in low CASC7
expression tumour tissue and high CASC7 expression tumour tissue. Scale bar: 100 pum. C Correlative mRNA expression between IncRNA
CASC7 and HK2 in tumour tissues (cohort 2) (n = 87). D, E Five-year overall survival assay for different levels of CASC7 and HK2 expression in
the oesophageal cancer database (cohort 2) (n = 87) ***P < 0.001, *P < 0.05.

(Fig. 5E, G). In addition, we further explored the role of miR-143-3p of IncRNA CASC7 and HK2 had a relatively good prognosis (Fig.
in cell proliferation and glucose metabolism. Consistent with a 6E). That is, in our clinical data, IncRNA CASC7 and HK2 were also
previous study, high expression of miR-143-3p resulted in cell poor predictive prognostic markers.
proliferation inhibition (Supplementary Fig. 2A), and it negatively
regulated glycolysis in tumour cells (Supplementary Fig. 2B-D). In
conclusion, downregulation of IncRNA CASC7 inhibited tumour DISCUSSION
proliferation by reducing glycolysis in tumour cells through the Despite the continuous improvement of medical research, the
miR-143-3p/HK2 pathway. treatment of tumours is still an intractable problem. Oesophageal
cancer is only one tumour among many, but the mortality rate
Clinical significance of IncRNA CASC7 and HK2 in oesophageal related to oesophageal cancer ranks at the forefront, with an
cancer overall 5-year survival rate of only ~20% [22, 23]. It is extremely
In an effort to investigate the role of IncRNA CASC7 and HK2 in our urgent to explore the pathogenesis of oesophageal cancer and to
clinical centre, after the consent of the patients, we collected the find new treatment strategies. In recent years, research on
surgical specimens of patients with oesophageal cancer (cohort 2). IncRNAs in tumours has become popular. They were initially
We detected the mRNA levels of IncRNA CASC7, HK2 and miR-143- considered to be the ‘noise’ of genome transcription without
3p in tumour tissues. We found that the tissues with high biological function; however, IncRNAs have now been proven to
expression of INcRNA CASC7 were more inclined to have high play an important role in the development of tumours as
expression of HK2, and miR-143-3p was negatively correlated with important regulatory factors of target genes [24] because they
both IncRNA CASC7 and HK2 (Fig. 6A). Further analysis revealed are involved in a series of signalling pathways [25, 26] as either
that high IncRNA CASC7 expression in tumours seemed to oncogenes or tumour suppressor genes [27]. We identified the
correspond to high expression of HK2 (Fig. 6C), and this IncRNA CASC7 from the database, and its expression in specimens
phenomenon was verified by immunohistochemical analysis of oesophageal tumour volume was much higher than that in
(Fig. 6B). These results were consistent with the findings normal tissue. Although IncRNA CASC7 in many tumours plays the
previously mentioned. Additionally, a five-year follow-up was role of a tumour suppressor gene, it is a catalyst in oesophageal
conducted. According to the follow-up data, we analysed the tumour progression because high IncRNA CASC7 expression
5-year overall survival of these patients. There was no coincidence indicates a shorter survival time from database analysis. We also
that patients with high expression of IncRNA CASC7 and HK2 had found that the expression of IncRNA CASC7 was higher in tumour
a poor prognosis (Fig. 6D), and patients with both low expression tissues than in normal tissues collected from surgery patients, and
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it was strongly related to the degree of tumour differentiation and
tumour TNM stage. Next, we verified this conclusion through cell
experiments. We found that the proliferation of tumour cells was
significantly inhibited after the downregulation of IncRNA CASC7,
indicating that IncRNA CASC7 played an important role in the
progression of tumours.

In the 1920s, Warburg found that glucose metabolism in tumour
cells was tenfold higher than that in nontumor cells, and the level of
lactic acid also increased significantly. Subsequently, he found that
the survival of tumour cells depended on the supply of glucose and
oxygen [28]. In short, aerobic glycolysis is the characteristic metabolic
mode of tumours. The effect of aerobic glycolysis on tumours is
multifaceted. It is not only a rapid way to produce ATP [29] but can
also promote tumour biosynthesis [30, 31], even changing the
tumour microenvironment to be more suitable for tumour progres-
sion [32, 33] and influencing cell signal transduction [34, 35]. In
recent years, a series of studies have shown that IncRNAs can
influence aerobic glycolysis [36-38], providing an idea for our study.
Results from our experiments indicated that downregulation of
INcRNA CASC7 increased the formation of glucose and increased
lactic acid levels, and even the extracellular acidification rate was
clearly inhibited, illustrating that low expression of IncRNA CASC7 can
inhibit tumour aerobic glycolysis.

How does IncRNA CASC7 affect glycolysis in oesophageal cancer
cells? We speculated that IncRNA CASC7 can regulate the expression
of key enzymes in the glycolysis process. HK2, PKM2, GLUT1 and
PFK1 are important enzymes in the process of glycolysis [39, 40].
From database analysis, we found that in oesophageal tumours,
INcRNA CASC7 positively correlated with the expression of HK2, and
it was verified by cell experiments that downregulation of IncRNA
CASC7 could reduce the expression of HK2. Then, we transfected the
HK2 plasmid into low-expressing IncRNA CASC7 tumour cells and
found that the inhibition of aerobic glycolysis decreased significantly.
These findings suggested that IncRNA CASC7 affects tumour
glycolysis by regulating HK2. LncRNAs can adsorb miRNAs through
base pairing, resulting in loss or decrease of miRNA function. It has
been reported that IncRNA CASC7 can interact with several
microRNAs, such as miR-21 [41], miR-10a [42], miR-30c [43] and
miR-92a [9]. To find the microRNA that can act as the bridge between
INcRNA CASC7 and HK2, we searched the Diana-Incbase V2 and
StarBase databases and found that miR-143-3p was worthy of further
investigation. Next, we carried out a series of experiments, which
confirmed that miR-143-3p was the downstream target of IncRNA
CASC7 and could regulate HK2 expression.

To further confirm our conclusion, we collected specimens from
clinical surgery patients. Then, we conducted gRT-PCR and
immunohistochemistry experiments, and there was no doubt that
the expression of HK2 was positively related to IncRNA CASC7
expression. Furthermore, we found that low expression of IncRNA
CASC7 and HK2 predicted a relatively good prognosis. These
results were consistent with our previous conclusion.

The pathogenic mechanism and development of tumours are
multifactorial; that is, tumour therapy will always be a difficult
challenge. In the future, IncRNA CASC7 may provide a new clue to
explore the treatments of oesophageal cancer.
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