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As a leading gastrointestinal malignancy, colorectal cancer (CRC) is a serious threat to people’s health. A great
amount of researches have elaborated that long non-coding RNAs (IncRNAs) play a key role in all kinds of
tumors. In the current study, we mainly probed into the mechanisms of CERS6 antisense RNA 1 (CERS6-AS1)
underlying CRC. For this purpose, the CERS6-AS1 expression level in CRC cells was disclosed by quantita-
tive real-time PCR (qRT-PCR). In vitro and in vivo assays have validated the functional role of CERS6-AS1 in
CRC. Mechanism assays were carried out to confirm the potential mechanism of CERS6-AS1 in CRC. Results
showed that through experiments, we identified that the CERS6-AS1 expression level was up-regulated in
CRC and the depletion of CERS6-AS1 hindered cell proliferative and migratory abilities and stimulated cell
apoptotic levels in CRC. In addition, silencing of CERS6-AS]1 repressed tumor growth. Moreover, CERS6-
AS1 activated by MYC could sequestermiR-6838-5p, and then regulate rubicon-like autophagy enhancer
(RUBCNL) expression level to influence the CRC cell proliferation, migration and apoptosis. In conclusion,
The study focused on the MYC/CERS6-AS1/miR-6838-5p/RUBCNL axis was helpful for the potential dia-

gnosis and standardized treatment of CRC.
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Introduction

Colorectal cancer (CRC) is a prevalent malignant tu-
mor that occurs in the gastrointestinal tract. According to
the statistics on cancer incidence and mortality, CRC ranks
fifth among all malignant tumors(1). In addition, there are
no obvious abnormal symptoms in the early stage (2). The-
refore, most patients have entered into middle and later
stages when they are diagnosed (3). Conventional methods
include surgery, radiotherapy, chemotherapy, physical the-
rapy, etc. (4, 5). However, the effect is not obvious, and the
disease is easy to relapse. Hence, it is urgently needed for
us to investigate new strategies for CRC treatment.

Long non-coding RNAs (IncRNAs) have become a hot
topic in recent years, mainly because of their very impor-
tant regulatory functions (6, 7). The regulatory function of
IncRNA in gene expression and cancer development opens
up a new path for the comprehension of the complexity
of life forms from the perspective of the gene expression
regulatory network(8, 9). For example, IncRNA-RMRP
sponges miR-206 and affects the malignant properties of
bladder cancer (10). Aberrant expression of IncRNA-ATB
is related to papillary thyroid carcinoma(11). LncRNA
FBXL.19-ASI1 facilitates breast cancer (BC) cell prolife-
ration and invasive abilitiesbysequesteringmiR-718 (12).
With the development of various biotechnologies, the
involvement of IncRNAs acting as a tumor promoter or
tumor suppressor in CRC progression has been also wi-
dely studied. Bian Z et al. have concluded that IncRNA-
FEZF1-AS1 binds with PKM2 to activate STAT3 signa-
ling, thereby accelerating proliferation and metastasis

in CRC (13). Xu Y et al. also proved IncRNA MALAT1
affects the malignant behaviors in CRC cells by regulating
SOX9 (14). Despite advanced investigations, the function
of numerous IncRNA has not been covered in CRC and
deserves further study. As reported previously, IncRNA
CERSG6 antisense RNA 1 (CERS6-AS1) can act as a mali-
gnancy promoter in BC (16). We aimed to further explore
its role in CRC in this paper.

Based on former reports, competing endogenous RNA
(ceRNA) activity can influence multiple human diseases,
including cancers(15). A number of studies have proved
that IncRNA-mediated ceRNA network could participate
in CRC initiation and process, thus providing new sight
for the discovery of potential therapeutic targets and bio-
markers of CRC (20)(16). Zhou et al. have revealed the
regulatory role of the HAND2-AS1/miR-1275/KLF14
axis in CRC (17). Wang et al. have verified that IncRNA
SLCO4A1-AS1 is related to CRC progression via seques-
tering miR-508-3p and modulating PARD3 expression
(18). In our study, we tried to discover the ceRNA mecha-
nism involving CERS6-AS1 in CRC.

Materials and Methods

Cell lines and culture

In this study, the CRC cell lines we used included
HTC116, SW620, DLD1 and HT29 while the FHC cell
line was a normal human colorectal mucous membrane
cell line and was used as a negative control. All cells
were commercially acquired from ATCC(Manassas, VA,
USA). Among these cell lines, the FHC cell line was kept
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in DMEM: F12 Medium; SW620 cell line was cultivated
in L-12 Medium; DLD1 cell line was cultivated in RPMI-
1640; and HTC116 and HT29 cell lines were placed in
McCoy’s 5a Medium. All mediums were added with 10%
fetal bovine serum. All cell lines were kept in these com-
plete mediums at 37°C with 5% CO,,.

Cell transfection

The interference with CERS6-AS1 in CRC was carried
out by transfecting cells with sh-CERS6-AS1. In addition,
the miR-6838-5p expression level was also reduced by
transfecting cells with a miR-6838-5p inhibitor. The sh-
CERS6-AS1, sh-NC, mimic-NC and mimic-miR-6838-5
were all commercially attained from Genepharma. Addi-
tionally, pcDNA3. 1-RUBCNL for overexpression of RU-
BCNL was obtained from Realgene. As per the instruction
of the supplier, Lipofectamine 2000 was applied to trans-
fect CRC cell lines.

RNA isolation and quantitative real-time PCR (qRT-
PCR)

Trizol reagent was adopted for the extraction of the
total RNA from cells. M-MLVRT was utilized to obtain
cDNA via reverse transcription of two micrograms of total
RNA. SYBR green real-time Master Mix was adopted to
performqRT-PCR. The method of 2-44 was applied to the
examine relative RNA level.

Cell Counting Kit-8 (CCK-8)

CRC cells were inoculated in 96-well plates and kept in
an incubator with 5% CO, for 24 h at 37°C. After 5 days of
culture, each well was added with 10 mol/L CCK-8 solu-
tions. The absorbance value at the wavelength of 450 nm
was calculated.

Colony formation assay

Simply, all the cells were kept in a 6-well plate for 24 h,
followed by 2 weeks of incubation. Afterward, cells were
fixed utilizing methanol, followed by being dyed with 0.
1% crystal violet. Lastly, the colonies were calculated to
determine cell proliferation.

5-ethynyl-20-deoxyuridine (EdU) staining assay

Cells were taken at the logarithmic growth stage, fol-
lowed by inoculation in 96-well plates with 4x10°~1x10°
cells in each well. Prior to the assay, the cells were culti-
vated to the normal growth stage. After that, the EQU solu-
tion (reagent A) was subjected to dilution at the ratio of
1:1000 in order to prepare50uM the EdU culture medium.
Subsequent to the fixation, the cells weredyedutilizingA-
pollo.

Transwell assay

CRC cells were placed in a transwell chamber system,
followed by inoculation in the upper compartment. Sub-
sequent to 48 h of incubation, methanol was utilized to
fix the filter. After that,0. 1% crystal violet was adopted
to dye the cells. The migrated cells in the lower part were
calculated through microscopy.

Transferase-mediated dUTP nick end labeling (TU-
NEL) assay

CRC cell apoptotic level was examined by Cell Death
Detection Kits. The cells were kept in 6-well plates. DAPI

was used to stain the nuclei and fluorescence microscopy
was used to capture the images.

Chromatin immunoprecipitation (ChIP)

All cells were subjected to fixation in 1% formaldehyde
at room temperature for half of 1 h, and the DNA was cut to
an average fragment size of 500 ~ 1000bp by ultrasound.
Subsequently, the biotin-labeled antibody was used for the
experiment, with anti-IgG utilized as a negative control.

Luciferase reporter assay

CERS6-AS1 promoter binding sequences containing
MYC binding sites were obtained and mutated to establish
wild-type and mutant-type reporter vectors. Similarly,
CERS6-AS1 or RUBCNL binding sequences containing
miR-6838-5p binding sites and mutant binding sites were
sub-cloned into pmirGLOreporter vectors. The above ope-
rations and experiments were implemented three times
according to the supplier’s protocols.

Cytoplasmic and nuclear RNA isolation

In accordance with suppliers' instructions, Thermo
Fisher BioReagents were applied to separate cytoplas-
mic and nuclear parts of CRC cells. The localization of
CERS6-AS1 was determined by gqRT-PCR.

Fluorescent in situ hybridization (FISH)

CRC cells were fixed utilizing 4% PFA for 30min. Af-
ter that,0. 5% TritonX-100 was applied to permeabilize the
cells at 4°C for 15min. CERS6-AS1 probe or control probe
was labeled with Digoxi-genin (DIG) and then subjected
to 4 h of incubation with the cells at 55°C. Subsequent to
three-time washing in PBS, the cells were next subjected
to treatment with a pre-hybridization buffer.

Western blot analysis

BCA protein Assay Kit was employed to determine the
proteins isolated from the cells. 12% sodium lauryl sul-
fate-polyacrylamide gels (SDS-PAGE) were applied for
the separation of the proteins, which were then transferred
to the polyvinylidene difluoride (PVDF) membranes. All
the proteins were cultured at 37°C for 2 h after being bloc-
ked with 5% defatted milk. Subsequent to the three-time
washing with TBST buffer solution at room temperature,
the membranes and secondary antibody were incubated for
2 h. The antibodies against RUBCNL and GAPDH were
commercially attained from Abcam. Lastly, an enhanced
chemiluminescence detection system was employed to
display the strip.

RNA-binding protein immunoprecipitation (RIP)

As per the supplier’s protocol, the EZMagna RIP Kit
was used to conduct RIP. Complete RIP lysis buffer was
utilized to lyse CRC cells. Next, the cell lysates were incu-
bated with coupled magnetic beads with anti-Argonaute 2
(anti-Ago2) or control anti-IgG.

RNA pull-down

The 3’end biotinylated miR-6838-5p or miR-6838-5p-
Mut at a final concentration of 20 nmol/L was transfected
to CRC cells. After that, the transfected cells were lysed,
and then the cell lysates were incubated with magnetic
beads coated by streptavidin. The biotin-linked RNA com-
plexes pulled down by beads were subjected to qRT-PCR
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for examination of the abundance of CERS6-ASI.

Animal experiments

According to the guidelines of Liaocheng People’s
Hospital, the experiments on the animal were perfor-
med. The BALB/c nude mice (female, 5-week-old)were
commercially attained from Vital River Co. Ltd., and the
HTC116 cells transfected with sh-CERS6-AS1 and sh-NC
were subjected to injection into the mice. The weight of
the tumor was calculated every 7 days. All procedures and
animal experiments were permitted by Liaocheng People’s
Hospital.

Bioinformatics analysis

GEPIA (http://gepia. cancer-pku. cn/index. html),
TCGA (https://www. cancer. gov/about-nci/organization/
ccg/research/structural-genomics/tcga) were used to pre-
dict CERS6-AS1 expression level. UCSC (http://genome.
ucsc. edu/index. html), HumanTFDB (http://bioinfo. life.
hust. edu. ecn/HumanTFDB#!/) and Jaspar (http://jaspar.
genereg. net/analysis) were retrieved to forecast transcrip-
tion factors and binding sites.

Statistical analysis

In the current study, all the assays were independently
carried out in triplicate. The data was recorded and ana-
lyzed utilizing SPSS 22. 0, and were displayed as the
mean+SD. The experiments that only one of the factors
considered were evaluated using one-way ANOVA while
experiments concerning two factors were testified using
two-way ANOVA. Student’s t-test was utilized for dif-
ferent comparisons between the two groups. As for the
P-value, P < 0. 05 was regarded to be the threshold for
statistical significance.

Results

CERSO6-AS1 was overexpressed in CRC and promotes
tumor growth

Bioinformatics software was applied for the analysis
of CERS6-AS1expression level in CRC tissues. GEPIA
and TCGA databases unclosed that CERS6-AS1 expres-
sion in CRC tissues was dramatically up-regulated as
compared to normal tissues (Fig. 1A-B). Subsequently,
CERS6-AS1 expression levels in normal FHCcellline and
CRC cell lines (HTC116, SW620, DLDI1, HT29) were
examined by qRT-PCR. It was presented that CERS6-AS1
expression was notably higher in these CRC cells relative
to the control group (Fig. 1C). To further probe into the
influence of CERS6-AS1 expression level on CRC, we
first knocked down CERS6-AS1 expression in CRC cells
(Fig. 1D). Animal experiments were conducted by injec-
ting CERS6-AS1-depleted HTC116 cells into mice, and
the tumors in mice were measured. It was found that de-
pletion of CERS6-AS1 noticeably hindered tumor growth
(Fig. 1E-F). The above-mentioned results indicated that
CERS6-AS1 might facilitate CRC cell progression.

CERSG6-ASlinhibition suppressed cell proliferation
and migration while accelerating cell apoptosis in CRC

Next, functional assays were implemented to assess
CERS6-AS] functions in vitro. CCK-8 assay was first car-
ried out to measure cell viability. From the experimental
results, it was unearthed that the viability of CRC cells was

significantly inhibited uponCERS6-AS1 deficiency (Fig.
2A). Meanwhile, as demonstrated by the results of colony
formation and EdU assays,afterCERS6-AS1 was silenced,
proliferative capacity in CRC cells was greatly weakened
(Fig. 2B-C). Afterward, we carried out a transwell assay
to unearth the migratory capacity of CRC cells. The out-
comes disclosed that when CERS6-AS1 expression was
suppressed, CRC cell migration was also significantly
inhibited(Fig. 2D). In order to detect the apoptotic rate
of the CRC cells, we conducted the TUNEL experiment.
On the contrary, cell apoptosis was dramatically stimula-
ted due to CERS6-AS1 depletion (Fig. 2E). Meanwhile,
we detected the cleaved PARP and cleaved caspases
(caspase-3 and caspase-9) expression after CERS1-AS1
knockdown. The result analyzed via western blot uncove-
red that cleaved PARP and cleaved caspases protein levels
were enhanced after CERS1-AS1 knockdown (Fig. S1A).
In summary, CERS6-AS1 promoted cell proliferation and
migration but hindered cell apoptosis of CRC.

MYC activated the transcription of CERS6-AS1 in
CRC cells

Four potential transcription factors (MYC, TRIM24,
LMNBI1 and CBX3) ofCERS6-ASlwere obtained by
the intersection of predicted transcription factors in Hu-
manTFDB whose score was more than or equal to 20 and
the transcription factors in GEPIA whose log?2 fold change
was more than or equal to 1 (Fig. 3A). Many reports have
confirmed that MYC is a common transcription factor, so
we chose MYC for further investigation. It was uncovered
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Figure 1. The expression of CERS6-AS1 was high in CRC and
promoted tumor growth. (A) The expression level of CERS6-AS1
in normal and tumor tissues was shown in the GEPIA database. (B)
The expression level of CERS6-AS1 in normal and tumor tissues was
shown in the TCGA database. (C) Expression of CERS6-AS1 in CRC
cell lines and normal human colorectal mucosal cell lines was detec-
ted by qRT-PCR. (D) gqRT-PCR was used to detect the knockdown
efficiency of sh-CERS6-AS1#1 and sh-CERS6-AS1#2. (E) The de-
tection of tumor volume in mice and corresponding pictures. (F) The

detection of tumor weight in mice. * P<0. 05, ** P<0. 01.
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Figure 2. CERS6-AS1 inhibition suppressed cell proliferation and
migration while accelerating cell apoptosis in CRC. (A)CCK-8
was used to detect the effect of CERS6-AS1 deficiency on cell viabi-
lity. (B)Colony formation was used to detect the number of colonies
caused by the inhibition of CERS6-AS1. (C)EdU assay detected cell
proliferation when CERS6-AS1 was silenced. (D)Transwell assay
was implemented to detect the migration ability of CRC cells. (E)
TUNEL assay detected the effect of CERS6-ASI silencing on cell
apoptosis. ** P<0. 01.

by qRT-PCR outcomes that the CERS6-AS1 expression le-
vel was evidently up-regulated in CRC cells subsequent to
transfection of pcDNA3. 1-MYC (Fig. 3B). Also, we knoc-
ked down MYC and measured the expression of CERS1-
AS1, and the result revealed that MYC depletion would
cause a CERS1-AS1 decrease (Fig. S1B). We used rela-
ted bioinformatics software HumanTFDB and JASPAR to
forecast the binding sites between MYC and CERS6-AS1
promoters (Fig. 3C). It was unearthed by the outcomes of
ChIPthat MYC could interact with the CERS6-AS1pro-
moter (Fig. 3D). The luciferase report showed that when
the binding sites of MYC on CERS6-AS1promoter were
not mutated, the luciferase activity was increased; while
the luciferase activity did not change subsequent to the
mutation of binding sites (Fig. 3E). The results in Fig. 3E
reflected that MY C could bind to the CERS6-AS1promo-
ter through this binding site. To conclude, MYC could act
as a transcription factor to activate CERS6-AS1 in CRC
cells.

CERS6-AS1 sponged miR-6838-5p in CRC cells
Subsequently, we studied the distribution of CERS6-
AS1 in CRC cells. As indicated by both subcellular fractio-
nation and FISH assays, CERS6-AS1 was predominantly
distributed in CRC cell cytoplasm (Fig. 4A-B). Through
starBase, we predicted6 potential miRNAs. Among them,
we selected miR-6838-5p and focused on the relationship
between CERS6-AS1 and miR-6838-5p in CRC for that

only miR-6838-5p had not been researched in CRC. Ad-
ditionally, the detection of qRT-PCRunmaskedthat miR-
6838-5p expression level in CRC cells was low in relation
to normal cells (Fig. 4C). It was uncovered byAgo2 RIP
that CERS6-AS1 and miR-6838-5p had a strong binding
affinity(Fig. 4D). StarBase demonstrated the binding sites
between CERS6-AS1 and miR-6838-5p (Fig. 4E). It was
confirmed via RNA pull-down assay that biotinylated
CERS6-AS1-WT probe, instead of biotinylated CERS6-
AS1-Mut probe, had the ability to pull downmiR-6838-5p
(Fig. 4F). Luciferase reporter assay validated that mi-
mic-miR-6838-5plessened the luciferase activity in the
CERS6-AS1-WT group while failing to influence that in
the CERS6-AS1-Mut group (Fig. 4G). Collectively, miR-
6838-5p was sequestered by CERS6-AS1 in CRC cells.

MiR-6838-5p could target RUBCNL

In this section, we further studied the downstream
target genes of miR-6838-5p. We intersected all the
mRNAs predicted by starBase that could combine with-
miR-6838-5p with the mRNAs that were up-regulated in
TCGA database, and obtained seven common mRNAs
(Fig. 5A). Among them, VMA21 and RUBCNL have not
been studied in CRC, and then their expression levels were
unclosed by qRT-PCR. It was uncovered that when miR-
6838-5p was overexpressed, only RUBCNL expression
was observably down-regulated in the HTC116 cell line
(Fig. 5B). The results of western blot also showed that
RUBCNL had higher protein levels in CRC cells(Fig. 5C).
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Figure 3. MYC activated the transcription of CERS6-AS1 in CRC
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vector transfected with MYC and the expression of CERS6-ASI in
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The interacting relationship between RUBCNL and miR-
6838-5p was confirmed by Ago2 RIP (Fig. 5D). Luciferase
reporter assay outcomes unveiled that when the binding
sites of RUBCNL and miR-6838-5p were not mutated, the
binding affinity between them was strong(Fig. SE). Then,
we implemented qRT-PCR to determine miR-6838-5p and
RUBCNL expression levels in HTC116 and HT29 cells
subsequent to transfection with sh-MYC. It was uncove-
red that miR-6838-5p expression level was not influenced
subsequent to MY C depletion, while RUBCNL expression
was down-regulated (Fig. S1C). In conclusion, miR-6838-
5p could target RUBCNL to modulate its expression.

InterferencewithmiR-6838-5p or up-regulation of RU-
BCNL rescued the impacts of CERS6-AS1depletion on
the malignant progression of CRC

Herein, we carried out a range of rescue experiments,
intending to further validate whether CERS6-ASI1 in-
fluenced the malignant process of CRC cells by targeting
the miR-6838-5p/RUBCNL axis. It was unclosed by the
outcomes of CCK-8 and colony formation experiments that
depletion of CERS6-AS1 reduced the proliferative ability
of CRC cells, while impairment of miR-6838-5p or up-re-
gulation of RUBCNL could reverse this phenomenon(Fig.
6A-B). Similarly, the results of EQU also unveiled that miR-
6838-5p inhibitor or pcDNA3. 1-RUBCNL could restore
the inhibition of sh-CERS6-AS1 on cell proliferation(Fig.
6C). In addition, the suppression of miR-6838-5p or en-

A [ Hcieus W Fucieus B
Cytopiasm Crlopiasm
150 150
HTC118 W29 CERSE-AS1 Hoecre! Mot
£ £ HTE118
gloo- i - glno . i 1
] 50 g 50 HTZ
= =
L . L
™ e P
o o
C D
HTC118 [ Y HTZ9 . Ani-ig G
1.59 L Anti-Agel 100 Anti-Agel
i = o = b
B = 0 = B0
1.0 B 10 5 70
2 o iz
50 Eso
I 10
2
2505 5 g &
§E 6 &
3 . :l £
= [ 3 2 iz
0.0= L L
B P AS1  miR- RSE-AST
@0\}‘;@1@&0‘,@. CERSE-AS 683550 CERSS-AS1  miR-6535-5
E E & | [N
5 = = Blo-CERSE-AS1M
- EEk-CERSE-AST-M
CERSS-ASI-WT. & maucumuncuugc??c?e ¥ E%
3
mRGEGSE ¥ UCWAGAACGGU-GACGACGAS 5 E%':
«
CERSE-ASI-MUT: § 83008 AGACAMUUGUACGACGAS X H
- ns ns
= e
HTC1E HT29
G - NC - NE
i i
_1so HTCHS mieTic-miR -5836-5p Ems HT2 riTC-mR-E538-50
ns.
g " §
g 1.0
i i
-}
0.5 0.5
£ -
3 :
o, o,

0 e
CERS8-A51 CERSE-AS1 CERSE-AS1 CERSE-AS!
R Mt W Mt
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The localization of CERS6-AS1 in CRC was determined by subcel-
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was conducted to verify the binding relationship. (G)The binding sites
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hancement of RUBCNL could also reduce the inhibition
of CERS6-AS1 depletion on CRC cell migration(Fig. 6D).
Apoptosis induced by CERS6-ASI silencing could be re-
paired by miR-6838-5p inhibitor or pcDNA3. 1-RUBCNL
as well(Fig. 6E). At last, we probed into miR-6838-5p and
RUBCNL expression levels in tumor tissues excised from
sacrificed mice. The qRT-PCR results verified that tumor
tissues from mice injected with HTC116 cells transfected
with sh-CERS6-AS1 were with lower RUBCNL expres-
sion while miR-6838-5p expression remained stable (Fig.
S1D). All the above results demonstrated that CERS6-AS1
could exacerbate the malignancy of CRC cells by seques-
tering miR-6838-5p and eliminating the miRNA-induced
suppression of RUBCNL expression.

Discussion

Since a great deal of evidence has uncovered that IncR-
NAs have an impact on the evolution and development
of cancers, more and more studies have been conducted
on IncRNAs and CRC. For instance, Xu et al. have pro-
posed that by targeting the miR-145/SOX9 axis, IncRNA
MALAT1 influences CRC progression (14). As indicated
by former studies, CERS6-AS1 can play a promoting role
in regulating malignancyofBC(19, 20). Moreover, several
reports have determined that CERS6-AS1 has the possi-
bility to serve as a biomarker in Alzheimer's disease and
hepatocellular carcinoma (21, 22). In this study, we first
used bioinformatics software to predict CERS6-AS1 ex-
pression level in CRC and identified that CERS6-AS1 was
high-expressed in CRC tissues. In addition, CERS6-AS1
down-regulation dramatically repressed cell proliferative
and migratory abilities and promoted apoptotic levels of
CRC cells. These results suggested the oncogenic property
of CERS6-AS1 in CRC.

MYC is a common transcription factor that can induce
aberrant expression of most IncRNAs in cancers. As a
transcription factor, MYC plays important role in the pa-
thogenesis of cancer(23). Down-regulation of MYC was
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Figure 6. Inhibition of miR-6838-5p or overexpression of RUBC-
NL rescued the influences of CERS6-AS1 knockdown on mali-
gnant behaviors of CRC. (A)The results of CCK-8 showed cell
viability in sh-NC, sh-CERS6-AS1#1, sh-CERS6-AS1#1+miR-6838-
5p inhibitor and sh-CERS6-AS1#1+pcDNA3. 1-RUBCNL groups.
(B-C)Colony formation and EdU assays were performed to observe
cell proliferation. (D) Transwell assay was utilized to examine the
migratory ability of CRC cells in different groups. (E) Cell apoptosis
was assessed by TUNEL assay. ** P<0. 01.

proven to reset the altered metabolism and repressed cell
growth in CRC (24). We also found that in CRC, MYC
could serve as a transcription factor to activate the trans-
cription of CERS6-AS1 and mediate the up-regulation of
CERS6-AS1 in CRC.

The CeRNA network has been reported to participate
in CRC initiation and process (25). It has been reported
that ceRNA networks featuring IncRNA/miRNA/mRNA
interactions are implicated in a wide range of biological
progression in CRC(25). In general, there are several re-
ports related to miRNA and cancer that need to be consi-
dered (26-31).

In the current research, we demonstrated that CERS6-
AS1sequesteredmiR-6838-5p and modulated RUBCNL
expression. Finally, a series of rescue experiments have
unclosed that CERS6-AS]1 affected CRC progression by
targeting the miR-6838-5p/ RUBCNL axis.

We have identified that IncRNA CERS6-AS1 expres-
sion level in CRC cell lines was evidently up-regulated.
Moreover, CERS6-AS1 was activated by MYC to sponge
miR-6838-5p and then modulated RUBCNL expression
level, thus affecting the biological function of CRC cells.

To our best knowledge, it is the first time to reveal the
biological functions and potential mechanisms of CERS6-
AS1 in CRC. Hence, our study provides help for the re-
search of the potential mechanism of CRC. Though we
have studied CERS6-AS1 functions in vivo and in vitro,
there are still some limitations. For example, other poten-
tial mechanisms of CERS6-AS1 in CRC have not been

studied. Therefore, the mechanisms of CERS6-AS1 un-
derlying modulation of CRC cell phenotype need to be
further explored.
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Abbreviation

Colorectal cancer (CRC); long non-coding RNAs (IncR-
NAs); CERS6 antisense RNA 1 (CERS6-AS1); rubicon-
like autophagy enhancer (RUBCNL); American Type
Culture Collection (ATCC); Quantitative real-time PCR
(qRT-PCR); Moloney Murine Leukemia Virus Reverse
Transcriptase (M-MLVRT); Cell Counting Kit-8 (CCK-
8); S-ethynyl-20-deoxyuridine (EdU); Transferase-me-
diated dUTP nick end labeling (TUNEL); Fluorescent in
situ hybridization (FISH); RNA binding protein immu-
noprecipitation (RIP); Chromatin immunoprecipitation
(ChIP); Digoxi-genin (DIG); sodium lauryl sulfate-poly-
acrylamide gels (SDS-PAGE); polyvinylidene difluoride
(PVDF); Anti-Argonaute 2 (Ago 2); competing endoge-
nous RNA (ceRNA).
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