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Introduction: Long non-coding RNAs (LncRNAs) play a critical role in development and
progression of various cancers. More and more researchers pay attention to the effect of
IncRNA on regulating the cancer. However, the function and mechanism of Duxap$ in
colorectal cancer have not been studied.

Methods: Reverse transcription quantitative PCR (RT-qPCR), cell counting kit-8 (CCK-8),
5-ethynyl-20-deoxyuridine (EdU), colony formation assay, flow cytometry, TdT-mediated
dUTP nick-end labeling (TUNEL), Western blot, hematoxylin-eosin staining (HE), in situ
hybridization (ISH) analysis, immunohistochemistry (IHC) and tumor transplantation experi-
ment were performed to investigate the function and mechanism of Duxap8 in colorectal
cancer.

Results: We found that the expression level of Duxap8 in colorectal cancer was closely
correlated with tumor size (P = 0.024), tumor depth (P = 0.035) and lymphatic invasion (P
=0.067) among 50 colorectal cancer patients. Then, we proved that the expression level of
Duxap8 was significantly increased in human colorectal cancer tissues and cell lines.
Functionally, Duxap8 knockdown inhibited the proliferation and induced the apoptosis of
colorectal cancer cells, while Duxap8 overexpression facilitated the proliferation and sup-
pressed the apoptosis in colorectal cancer in vitro. Moreover, knockdown of Duxap8
inhibited the size and weight of tumors in mice injected with colorectal cancer cells, over-
expression of Duxap8 promoted the growth of colorectal cancer cells in vivo. Mechanically,
we found that Duxap8 was principally located in the cytoplasm. Furthermore, Duxap8
functioned as a competing endogenous RNA to induce the development and progression of
colorectal cancer through sponging miR-519b-3p to upregulate ZNF277.

Discussion: Taken together, our results demonstrated that Duxap8 enhanced the expression
level of ZEB1 to promote via competing for miR-519b-3p, which might be a promising
molecular therapeutic target of colorectal cancer.
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Introduction

Colorectal cancer is the second most common cancer and the third leading cause of
cancer-related deaths all over the world.! Although technological advances in early
detection and early intervention have improved the overall survival of colorectal
cancer in recent years, the recurrence and metastasis rates of advanced colorectal
cancer are high, and the prognosis remains poor.>> Moreover, the exact molecular
mechanism underlying the development and progression of colorectal cancer is still

unclear. Therefore, further molecular analysis of colorectal cancer is necessary to
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improve the understanding of the pathogenesis of color-
ectal cancer and develop new therapeutic strategies.

Long non-coding RANs (LncRNAs) are non-coding
RNAs of at least 200 nucleotides in length that cannot
encode proteins. Emerging evidences have indicated
IncRNAs play a critical role in colorectal cancer and are
associated with the treatment and prognosis of colorectal
cancer. Damas et al report SNHGS5 depletion induces cell
cycle block and cell apoptosis in vitro and inhibits tumor
in vivo, suggesting that Snhg5 acts as a potential molecular
target for colorectal cancer.* Han et al demonstrate that
CRNDE knockdown suppresses cell proliferation and che-
moresistance via regulating miR-181a-5p and Wnt/B-catenin
signaling.” Ding et al prove that IncRNA H19/miR-29b-3p/
PGRN axis facilitates epithelial-mesenchymal transition of
colorectal cancer via regulating the Wnt signaling.® In addi-
tion, diverse IncRNAs oncogenous functions have also been
studied in colorectal cancer, such as Snhg! ,7 Uca],8 Uiclm,9
Xist."® Multiple lines of evidences expound that Duxap8
contributes to the tumorigenesis of numerous
malignancies.'' > However, the effects of long non-coding
RNA Duxap8 on development and progression of colorectal
cancer have been rarely investigated.

In the present study, we found that high expression
level of Duxap8 in colorectal cancer closely associated
with tumor size (P = 0.024), tumor depth (P =0.035) and
lymphatic invasion (P = 0.067) among 50 colorectal can-
cer patients. Moreover, we demonstrated that the expres-
sion level of Duxap8 was significantly increased in tissues
and cell lines of human colorectal cancer. Furthermore,
Duxap8 knockdown inhibited cell proliferation and
induced apoptosis in colorectal cancer in vitro as well as
in vivo, while Duxap8 overexpression produced the oppo-
site results. Mechanically, Duxap8 served as a competing
endogenous RNA of miR-519b-3p to elevate the expres-
sion level of ZNF277, which provided a novel insight into
the treatment of colorectal cancer.

Materials and Methods

Tissue Samples

50 pairs of human colorectal cancer tissues and matched
normal tissues were collected from our department The
First Affiliated Hospital of Soochow University and all
participants signed the written consent forms. To apply
the clinical tissues for study, the approval from the
Institutional Research Ethics Committee of the The First
Affiliated Hospital of Soochow University (2021-024)

were obtained. All patients provided informed consent
according the Declaration of Helsinki. All clinical samples
were stored at —80°C until use.

Cell Lines and Cell Culture

The human colorectal cancer cell lines (HCT-8, Lovo,
SW480, HT-29, H716) and normal cell line (NCM460)
were purchased from the Cell Bank of the Chinese
Academy of Science (Shanghai, China). Cells were main-
tained in high-glucose dulbecco’s modified Eagle’s Medium
(DMEM) with 10% fetal bovine serum (Gibco, NY, USA)
and 100 U/mL penicillin/streptomycin (Corning, NY, USA)
in a humidified incubator of 5% CO, atmosphere at 37°C.

Reverse Transcription Quantitative PCR
(RT-qPCR) Analysis

RNA was isolated by Trizol (Invitrogen, CA, USA)
according to the manufacturer’s protocols. RNAs were
reverse transcribed by employing PrimeScript RT Master
Mix (Takara, Nanjing, China) following the manufac-
turer’s protocols. PCR amplification for Duxap8, miR-
519b-3p and ZNF277 was conducted with the SYBR
TaqTM Kit (Takara, China).
GAPDH and U6 were used to normalize the expression
of Duxap8, miR-519b-3p and ZNF277.

Premix Ex Nanjing,

Cell Proliferation Assay

A Cell Counting Kit-8 (CCK-8, Beyotime Institute of
Biotechnology, China) and a 5-ethynyl-20-deoxyuridine
(EdU, Ribobio, Shanghai, China) assay kit were adopted to
examine nasopharyngeal cancer cell proliferation following
the manufacturer’s instructions. Cell viability and EdU posi-
tive cells were presented as the percentage. Colony forma-
tion assay was also performed to detect cell proliferation.
The experimental steps were as follows. The cells (400 cells
per well) were uniformly placed in a 6-well plate for 14
days. The cells were flushed twice with PBS, and fixed with
methanol for 15 min, and dyed with 0.5% crystal violet for
15 min at room temperature. After washing off the dye,
colonies were photographed and quantified.

Cell Apoptosis Assay

Flow cytometry was conducted to measure colorectal cancer
cell apoptosis. Cells (1x10° cells/well) were seeded in six-
well plates. The cells were harvested at 24 h after treatment
and therewith apoptotic cells were detected through
a FACScalibur Flow Cytometry (BD Biosciences, CA,
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USA) by annexin-V fluorescein isothiocyanate (FITC) and
propidium iodide (PI) apoptosis detection kit (Invitrogen).
TUNEL assay (Roche, Mannheim, Germany) was also con-
ducted to detect cell apoptosis. These assays were carried
out according to the manufacturer’s protocols.

Dual Luciferase Reporter Assay

Bioinformatics  tools TargetScanHuman 7.1 were
employed to predict the Duxap8 binding sites of miR-
519b-3p and the miR-519b-3p binding sites of ZNF277.
Human colorectal cancer cells were transfected with 150
ng of empty pmirGLO-NC, pmirGLO-Duxap8-WT or
pmirGLO-Duxap8-Mut (GenePharma) and the miR-519b-
3p mimics or mimics NC were co-transfected into cells by
using Lipofectamine 2000 (Invitrogen) following the man-
ufacturer's procedures. The relative luciferase activity was
measured after transfection. To verify the targeting rela-
tionship between miR-519b-3p and ZNF277, the principle

is the same as above.

Western Blot Analysis

Total proteins in tissues or cells were extracted with RIPA
lysate buffer (Beyotime Inc., China) including benzosulfo-
nyl fluoride (Beyotime Inc., China) and protease inhibitor
cocktail (Beyotime Inc., China). SDS-PAGE was applied
to isolate equal amounts of protein and then samples were
transferred to PVDF membrane (Millipore Inc., USA). The
membrane was incubated overnight with the primary anti-
body at 4°C and then incubated with HRP coupled sec-
ondary antibody (Santa Cruz Inc., China). Anti-GAPDH
antibody (Santa Cruz Inc., China) was utilized as an inter-
nal control. Protein expression levels were measured using
ECL substrate (Beyotime Inc., China).

RNA Immunoprecipitation (RIP)

The RIP assay was implemented with a Magna RIP™
RNA-Binding
(Millipore) in line with the manufacturer’s recommenda-
tions. AGO2 antibody was applied for RIP (Cell Signaling
Technology, USA) with IgG antibody (Cell Signaling
Technology) as the negative control. RT-qPCR analysis

Protein ~ Immunoprecipitation  Kit

was used to determine the abundance of RNAs specifically
binding to AGO2.

Subcellular Fractionation Analysis
Subcellular fractionation analysis was performed accord-
ing to a previously described method.'*

Hematoxylin-Eosin Staining (HE) and

Immunohistochemical (IHC) Assays

For HE assay, the slices of tumor tissues were stained
with hematoxylin for 5 min, then washed for 1 min, and
restored to blue by 1% ammonia (30 s). Then, slices were
swashed with running water (1 min). After, slices were
stained by 0.5% HE or 1 min, flushed for 30 s then
transparentized and finally mounted with neutral gum.
For THC assay, the appropriate antibody diluent and anti-
gen repair treatment methods were selected following the
manufacturer’s instructions. The paraffin-embedded tis-
sue was dewaxed in xylene, dehydrated in ethanol, and
3% H,0, blocked for 10 min. The antigen was extracted
in 95°C EDTA buffer for 15-20 min. Sections were
incubated with Ki67 antibody (Santa Cruz, USA) over-
night at 4°C. After washing 3 times with PBS, sections
were incubated with the secondary antibody coupled to
HRP (Santa Cruz Inc., USA) at 37°C for 50 min. Finally,
DAB chromogen (Beyotime Inc., China) was added, and
then slices were washed with water and stained with
hematoxylin.

Tumor Transplantation Experiment

All procedures involving mice in this research were
approved by Institutional Research Committee of The
First Affiliated Hospital of Soochow University (2021-
YKLO03-K009). All animals were handled following to
the Standards for Laboratory Animals (GB14925-2001)
and the Guideline on the Humane Treatment of
Laboratory Animals (MOST 2006a) established by the
PR China. All nude mice aged 6—7 weeks and weighing
22-24 g (Shanghai Experimental Animal Centre) were
used. Tumors were occurred by subcutaneously injection
into the right flank of nude mice with 1x10° stably
transfected SW480 cells transfected with Sh-NC, Sh-
Duxap8, Lv-NC and Lv-DUXP8. Mice weight and
tumor volumes were measured weekly over a period of
4 weeks.

Statistical Analyses

All experiments were repeated three times indepen-
dently. All data were presented as the mean = SD of 3
independent experiments. Difference between two or
multiple groups was analyzed by f-test or one-way
ANOVA using SPSS 17.0. Statistical significance was
set at P < 0.05.
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Results
Up-Regulation of DUXAPS8 Predicts the
Poor Clinicopathological Characteristics

of Colorectal Cancer Patients

To analyze the association between Duxap8 expression
level and clinicopathologic characteristics, the 50 patients
with colorectal cancer were classified into high Duxap8
expression group and low Duxap8 expression group using
the median expression level of Duxap$ in colorectal can-
cer tissues. Obviously, high expression level of Duxap8 in
colorectal cancer was positively correlated with tumor size
(P = 0.024), tumor depth (P = 0.035) and lymphatic
invasion (P = 0.067) (Table 1).

DUXAPS is Increased in Colorectal
Cancer

Based on the above findings, we intended to explore the
expression pattern of Duxap8 in colorectal cancer. To
determine the expression level of Duxap8 in human tissues
and cell lines, RT-qPCR was conducted. The results
showed that the expression level of Duxap8 was signifi-
cantly up-regulated in colorectal cancer tissues, when
compared with that in adjacent non-cancer tissues
(Figure 1A). Then, we found that the expression level of
Duxap8 was prominently increased in III and IV stages

Table | Upregulation of Duxap8 Predicts the Poor

Clinicopathological Characteristics of Colorectal Cancer Patients

Clinical DUXAP8 P value
Parameters
Low High
Expression Expression
(n=21) (n=29)
Age 0.103
>60 8 17
<60 13 12
FIGO 0.035
I~ 10 9
Ni~v I 20
Tumor Size 0.024
>2 cm 9 18
<2 cm 12 I
Lymph nodes 0.067
status
Negative 14 19
Positve 7 10

of colorectal cancer compared with that in I and II stages
of colorectal cancer (Figure 1B). Consistently, RT-qPCR
analysis indicated that the expression level of Duxap8 was
higher in human colorectal cancer cell lines (HCT-8, Lovo,
SW480, HT-29, H716) than human normal colon epithelial
cell-line NCM460 (Figure 1C). All these data indicated
a positive relationship between Duxap8 and the colorectal
cancer.

DUXAPS8 Contributes to Cell
Proliferation of Colorectal Cancer

in vitro

To examine the effects of Duxap8 on regulating colorectal
cancer, we first investigated the function of Duxap8 in cell
proliferation of colorectal cancer. The efficiency of
Duxap8 knockdown or overexpression was examined in
SW480 and HT-29 colorectal cancer cells by RT-qPCR.
The results indicated that the expression level of Duxap8
was observably decreased in Sh-Duxap8 group compared
with that in Sh-NC group, while the expression level of
Duxap8 was greatly increased in Lv-Duxap8 group com-
pared with that in Lv-NC group (Figure 2A). Then, CCK-8
assay showed that the proliferation capability of SW480
and HT-29 cells was significantly inhibited in Sh-Duxap$
group compared with that in Sh-NC group, while over-
expression of Duxap8 promoted colorectal cancer cell
proliferation (Figure 2B). Moreover, EQU and colony for-
mation assays further validated the activation role of
Duxap8 in the proliferation capability of SW480 and HT-
29 cells (Figure 2C and D). Consistently, Western blot
analysis illustrated that depletion of Duxap8 overtly
decreased the protein expression levels of Ki67 and
PCNA in SW480 and HT-29 cells, whereas the protein
levels of Ki67 and PCNA were significantly increased in
SW480 and HT-29 cells in Lv-Duxap8 group compared
with that in Lv-NC group (Figure 2E). All these data
suggested that Duxap8 knockdown inhibited cell prolifera-
tion of colorectal cancer, while Duxap8 overexpression
promoted colorectal cancer cell growth.

DUXAPS8 Inhibits Cell Apoptosis of

Colorectal Cancer in vitro

Secondly, we investigated the effects of Duxap8 on the
apoptosis of colorectal cancer. Flow cytometry assay
showed that knockdown of Duxap8 greatly increased the
apoptosis rate in SW480 and HT-29 cells, while overex-
pression of Duxap8 led to the opposite results (Figure 3A).
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Figure 1 DUXAPS is increased in colorectal cancer. (A) RT-qPCR analysis of the expression level of Duxap8 in colorectal cancer tissues and adjacent non-cancer tissues.
%P < 0.001 vs normal tissues group. (B) RT-qPCR analysis of the expression level of Duxap8 in different stages of colorectal cancer. ***P < 0.001 vs | + Il group. (C)
Subcellular fractionation analysis of the location of Duxap8. (D) RT-qPCR analysis of the expression level of Duxap8 in colorectal cancer cell lines. **P < 0.01, ¥**P < 0.001 vs
NCM460 group. All results were presented as the mean * SD from at least three separate experiments.

Moreover, TUNEL assay also confirmed the inhibitory
effects of Duxap8 on colorectal cancer cell apoptosis
(Figure 3B). Similarly, we found that inhibition of
Duxap8 remarkably decreased Bcl-2 level and heightened
the expression levels of apoptosis-related proteins, includ-
ing Bax, Cleaved-caspase-3 and Cleaved-caspase-9, while
Bcl-2 level was increased and the expression levels of
Bax, Cleaved-caspase-3 and Cleaved-caspase-9 were sig-
nificantly downregulated owing to enhanced expression of
Duxap8 (Figure 3C). All these data suggested that Duxap8
blocked cell apoptosis of colorectal cancer.

DUXAPS8 Facilitates Cell Growth of

Colorectal Cancer in vivo

Subsequently, we identified the effects of Duxap8 on colorectal
cancer in vivo by the assay of transplanted tumor in nude mice.
Tumor phenotypes are presented in Figure 4A. We found that
the tumor volume was significantly decreased by suppression
of DXUAPS, while the tumor size was larger in Lv-Duxap8
group than Lv-NC (Figure 4B). Then, HE assay showed the
same effects of DXUAPS on tumor growth (Figure 4C).

determined in
(Figure 4D). The results showed that the tumor weight was
significantly decreased in Sh-DXUAPS group compared with
that in Sh-NC, while forced expression of DXUAPS increased
the weight of xenografts (Figure 4D). Similarly, IHC assay
indicated that knockdown of DXUAPS resulted in the reduc-
tion of Ki67 level and the increased expression level of

Subsequently, the tumor weight was

Cleaved-caspase-3, the opposite consequences were obtained
when DXUAP8 was overexpressed (Figure 4D). All these
results suggested that Duxap8 promoted the growth of color-
ectal cancer in vivo.

DUXAPS8 Negatively Regulates
miR-519b-3p

As Duxap8 was mainly expressed in the cytoplasm of color-
ectal cancer cells, we presumed that Duxap8 might exert its
function by serving as a competing endogenous RNA
(ceRNA). The potential targets of Duxap8 were predicted
by the bioinformatics databases. The miR-519b-3p contained
a putative binding site, which is a complementary sequence
of Duxap8 (Figure 5A). Dual luciferase reporter assay
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Figure 2 Duxap8 contributes to cell proliferation of colorectal cancer in vitro. (A) RT-qPCR analysis of the efficiency of Duxap8 knockdown or overexpression. (B) CCK-8
analysis of the proliferation of SWW480 and HT-29 colorectal cancer cells. (C) EdU assay analysis of the proliferation of SWW480 and HT-29 colorectal cancer cells. (D) Colony
formation assay analysis of the proliferation of SW480 and HT-29 colorectal cancer cells. (E) Western blot analysis of the proliferation-related protein expression levels in
SW480 and HT-29 colorectal cancer cells. *P < 0.05, ¥P < 0.01, **P < 0,001 vs Sh-NC group. *P < 0.05, *P < 0.01, *#Pp < 0.001 vs Lv-NC group. All results were presented

as the mean * SD from at least three separate experiments.

indicated that only the luciferase activity of Duxap8-WT was
impaired by miR-519-3p mimics and no significant differ-
ence was observed in mutant forms of Duxap8 (Figure 5B).
RIP experiment further confirmed that Duxap8 directly com-
bined with miR-519b-3p (Figure 5C). In addition, RT-qPCR
assay showed that the expression level of miR-519b-3p was
significantly decreased in human colorectal cancer tissues
compared with that in human adjacent non-cancer tissues
(Figure 5D). Meanwhile, miR-519b-3p was
expressed in human colorectal cancer cell lines (HCT-§,
Lovo, SW480, HT-29, H716) compared with that in human
normal colon epithelial cell NCM460 (Figure S5E).
Furthermore, we found that miR-519b-3p level was elevated

weakly

by suppression of Duxap8 and inversely the diminution of
miR-519b-3p expression level occurred due to Duxap8

overexpression (Figure 5F). All these data demonstrated
that Duxap8 negatively regulated miR-519b-3p.

miR-519b-3p Targets ZNF277 in

Colorectal Cancer

Thereafter, we carried out bioinformatics analysis and dis-
covered that ZNF277 possessed the predicted binding sites
with miR-519b-3p (Figure 6A). Dual luciferase reporter
assay miR-519-3p mimics only lessened the luciferase activ-
ity of ZNF277-WT, suggesting that miR-519b-3p directly
bound to ZNF277 (Figure 6B). In addition, RT-qPCR deli-
neated that the expression level of ZNF277 was significantly
increased in human colorectal cancer tissues in contrast with
that in human adjacent non-cancer tissues (Figure 6C).
Likewise, ZNF277 level was higher in colorectal cancer
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Figure 3 Duxap8 inhibits cell apoptosis of colorectal cancer in vitro. (A) Flow cytometry analysis of the apoptosis of SW480 and HT-29 colorectal cancer cells. (B) TUNEL
analysis of the apoptosis of SW480 and HT-29 colorectal cancer cells. (C) Western blot analysis of the apoptosis-related protein expression levels in SW480 and HT-29
colorectal cancer cells. *P < 0.05, *P < 0.01, P < 0.001 vs Sh-NC group. *P < 0.05 vs Lv-NC group. All results were presented as the mean % SD from at least three

separate experiments.

cells than normal cells (Figure 6D). Furthermore, we found
that the expression level of ZNF277 was dramatically
declined in SW480 and HT-29 cells in miR-519b-3p mimics
group compared with that in mimics NC group, while inhibi-
tion of miR-519b-3p fortified ZNF277 level (Figure 6E).
Based on the foregoing results, we concluded that miR-
519b-3p targeted ZNF277. In order to verify the CeRNAs
mechanism, the RIP assays was testified for illustrating the
direct binding function as shown in Figure 6F And confirmed
that DUXAPS could interact with ZNF277.

Regulation of ZNF277 by DUXAPS is
Mediated by miR-519b-3p

To investigate whether regulation of ZNF277 by Duxap8 was
mediated by miR-519b-3p, we implemented rescue experi-
ments. RT-qPCR was performed to verify the expression
level of ZNF277 in SW480 and HT-29 colorectal cancer
cells after transfection. Our observations disclosed that the
decreased expression level of ZNF277 caused by Duxap8
depletion was increased by miR-519b-3p inhibitors and then
retrieved by silencing of ZNF277 (Figure 7A). The results of

Western blot showed that ZNF277 expression at protein level
exhibited the same trend (Figure 7B). Then, CCK-8 and EdU
assays illuminated that the proliferation of SW480 and HT-
29 colorectal cancer cells inhibited by Duxap8 down-
regulation was promoted by inhibition of miR-519b-3p and
recovered by depletion of ZNF277 (Figure 7C and D). In
agreement with these findings, we uncovered that miR-519b-
3p increased the declined levels of Ki67 and PCNA induced
by Duxap8 knockdown, the restoration of Ki67 and PCNA
expression levels occurred when ZNF277 was silenced
(Figure 7E). The results of flow cytometry analysis and
TUNEL assay indicated that the apoptosis of SW480 and
HT-29 colorectal cancer cells promoted by repression of
Duxap8 was reversed by miR-519b-3p inhibitors and subse-
quently depletion of ZNF277 abolished the effects of miR-
519b-3p inhibitors on cell apoptosis (Figure 7F and G).
Consistently, Western blot further confirmed that the role of
Duxap8/miR-519b-3p/ZNF277 in the apoptosis of SW480
and HT-29 colorectal cancer cells (Figure 7H). All these data
demonstrated that regulation of ZNF277 by Duxap8 was
mediated by miR-519b-3p.
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Figure 4 Duxap8 facilitates cell growth of colorectal cancer in vivo. (A) Images of xenografts were presented. (B) The growth curve of tumors. (C) HE analysis of colorectal
cancer tissues. (D) Tumor weights. (E) IHC analysis of Ki67 and Cleaved-caspase-3. **P < 0.01 vs Sh-NC group. #P < 0.05, *P < 0.01 vs Lv-NC group.

Discussion

In our study, we found that high expression level of
Duxap8 in colorectal cancer was significantly correlated
with tumor size, tumor depth and lymphatic invasion
through clinical data analysis. Moreover, we demonstrated
that the expression level of Duxap8 was greatly upregu-
lated in human colorectal cancer tissues and cell lines.
Moreover, knockdown of Duxap8 repressed cell prolifera-
tion and promoted cell apoptosis in colorectal cancer
in vitro, while overexpression of Duxap8 caused the oppo-
site results in vitro. Furthermore, Duxap8 facilitated color-
ectal cancer tumor growth in vivo. Mechanically, Duxap8
functioned as an oncogene via sponging miR-519b-3p to
regulating the expression level of ZNF277.

LncRNAs are increasingly important as molecular tar-
gets for cancer treatment. Sun et al have reported that
knockdown of Duxap$8 inhibits non-small-cell lung cancer
cell growth, migration and invasion and induced apoptosis

both in vitro and in vivo, which acts as a potential mole-
cular therapeutic target for non-small-cell lung cancer.'
Ma et al have demonstrated that Duxap8 promotes cell
proliferation and migration of gastric cancer by epigeneti-
cally silencing PLEKHO1 expression, suggesting Duxap8
as a promising therapeutic target for gastric cancer.'?
According to the statistics of their studies, we found that
the expression level of Duxap8 was abnormally expressed
in multiple malignancies. Notably, our results showed that
the expression level of Duxap8 was significantly increased
by 10-15 times in colorectal cancer tissues and cell lines,
indicating that Duxap8 was a sensitive IncRNA in color-
ectal cancer and was closely associated with the develop-
ment and progression of the tumor.

Emerging evidences have indicated that Duxap8 acts as
an oncogene to regulate the development and progression of
various cancers. Lian et al prove that Duxap$§ facilitates cell
proliferation and inhibits cell apoptosis of pancreatic cancer,
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Figure 5 Duxap8 negatively regulates miR-519b-3p. (A) Conservation of Duxap8 in the binding site of miR-519b-3p was predicted. (B) Dual-luciferase reporter assay. (C)
RIP experiment. (D) RT-qPCR analysis of miR-519b-3p in colorectal cancer tissues and adjacent non-cancer tissues. (E) RT-qPCR analysis of the expression level of miR-
519b-3p in colorectal cancer cell lines. (F) RT-qPCR analyses of the expression level of miR-519b-3p in SW480 and HT-29 colorectal cancer cells. ***P < 0.001 vs normal
tissues group. ¥P < 0.01, ¥*P < 0.001 vs Sh-NC group. “P < 0.001 vs Lv-NC group. All results were presented as the mean  SD from at least three separate experiments.

which might represent a promising biomarker of pancreatic
cancer.”” Lin et al point out that Duxap8 promotes cell
proliferation of bladder cancer via regulating the expression
level of PTEN." In addition, Duxap8 was related with the
development and progression of esophageal squamous cell
cancer, '° renal cell cancer,'” and hepatocellular cancer.'® All
these investigations provide strong evidences that Duxap$ is
participated in the tumorigenesis of human cancer through
affecting cell proliferation, apoptosis, migration and inva-
sion. Our studies showed that Duxap8 accelerated colorectal
cancer by modulating the proliferation and apoptosis. These
findings were consistent with the results of previous studies.
More importantly, our results further suggested the effects of
Duxap8 on migration and invasion.

A myriad of literatures justify that IncRNAs can serve as
endogenous molecular sponges to compete for miRNAs so that

to negatively regulate miRNA expression.'® Since the subcel-
lular fractionation analysis revealed the main expression of
Duxapé in the cytoplasm, we hypothesized that Duxap8 exe-
cuted its function via a ceRNA network. Through employment
of bioinformatics databases, we found that Duxap8 harbored
miR-519b-3p binding sites. The inhibitory effects of miR-
519b-3p on cancer have been proven, especially in colorectal
cancer. For instance, Luo et al have reported that miR-519b-3p
facilitates responsiveness of preoperative chemoradiotherapy
in rectal cancer.”’ Shen et al have demonstrated that miR-519b-
3p blocks the cell cycle of Hep-2 cells in the G2/M phase.”!
miR-519b-3p inhibits the proliferation and invasion in color-
ectal cancer via modulating the uMtCK/Wnt signaling
pathway.>> As a result, a targeting relationship between
Duxap8 and miR-519b-3p was worth noted. We testified that
Duxap8 worked as a sponge of miR-519b-3p. Besides, further
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Figure 7 Regulation of ZNF277 by Duxap8 is mediated by miR-519b-3p. (A) RT-qPCR analysis of the expression level of ZNF277 in SW480 and HT-29 colorectal cancer
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assays indicated that Duxap8 enhanced the expression level of
oncogene ZNF277 to induce colorectal cancer development by
miR-519b-3p-dependent mechanism.

In summary, we showed that Duxap8 promoted cell
proliferation and inhibited cell apoptosis in colorectal can-
cer via targeting miR-519b-3p/ZNF277 axis. These find-
ings suggest that Duxap8 might serve as a promising
molecular therapeutic target for the colorectal cancer.
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