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LncRNA LINC01871 sponging miR-142-3p to modulate
ZYG11B promotes the chemoresistance of colorectal cancer

cells by inducing autophagy

Bensong Duan®*, Haibin Zhang®*, Zhen Zhu®, Xiaohan Yan?, Zhonghua Ji¢ and

Jingze Li®

Background Colorectal cancer (CRC) is a malignant
tumor in the digestive tract. Increasing evidence indicated
that chemoresistance leads to a poor prognosis of CRC.
Herein, we aimed to uncover the potential mechanism by
which long intergenic noncoding RNA-1871 (LINC01871)
affects the chemoresistance of CRC cells.

Methods Relative level of LINCO1871 in CRC tissues
was assessed by reverse transcription quantitative PCR
(RT-gPCR). Kaplan-Meier analysis was conducted to
determine the relevance of LINC01871 and the prognosis
of CRC patients. Cell Counting Kit-8 (CCK-8) and colony
formation assay were used to evaluate the proliferation of
SW480 cells. Expression levels of proteins and their genes
were assessed by western blot, immunofluorescence
staining and RT-qPCR. In addition, the interaction of
LINC01871, miR-142-3p and protein zyg-11 homolog B
(ZYG11B) were analyzed via dual-luciferase reporter assays.

Results LINC01871 was low-expressed in CRC tissues
and cell lines. Patients with a low level of LINC0O1871
showed significantly lower survival rate. pcDNA-
LINCO01871 significantly reduced the viability of SW480
cells (P<0.01), elevated SW480 cells sensitivity to 5-FU
(P<0.01), reduced LC3 punctate aggregates (P<0.01)
and downregulated the relative mRNA expression level

Introduction

Currently, colorectal cancer (CRC) is the third common
malignancy in the world, with the second highest mortal-
ity rate. According to the estimated data of GLOBOCAN,
an estimated 1.9 million new CRC cases and almost 0.9
million deaths occurred in 2020. The incidence and mor-
tality of CRC are estimated to be 19.5 per 100000, and
9.0/100000, respectively [1]. Meanwhile, the reported
number of CRC cases and CRC death cases were about
388000 and 187000 in China in 2015 [2]. Because CRC is a
multifactorial disease, the known risk factors cause for CRC
include obesity, consumption of red meat, insufficient fiber
intake, alcoholism, smoking and sedentary lifestyle [3-6].
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of autophagy related protein 9A, autophagy related
protein 4B and high mobility group box 1 (P<0.01) in
SW480 cells. Moreover, LINC01871 was found to sponge
miR-142-3p, and ZYG11B was the target of miR-142-3p.
MiR-142-3p mimic significantly recovered the effect of
pcDNA-LINC001871, whereas pcDNA-ZYG11B reversed
the recovery effect of the miR-142-3p mimic.

Conclusion LINC01871/miR-142-3p/ ZYG11B axis
regulates the chemoresistance of CRCs by inducing
autophagy. Anti-Cancer Drugs 34: 827-836 Copyright ©
2023 The Author(s). Published by Wolters Kluwer Health,
Inc.
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In current, chemotherapy, surgery and radiotherapy are the
main treatment methods for CRC therapy. However, even
though these main treatments extended the survival time
of CRC patients, the prognosis is still alarming [7-9].

More and more research works have reminded the role of
autophagy in CRC development [10,11]. Autophagy regu-
lates mitochondrial function by decomposing organelles or
cytoplasmic proteins under nutrient deficiency or hypoxia
[12]. Meanwhile, autophagy can promote the progression
of CRC [13]. And the inhibition of autophagy enhances
the sensibility of CRC cells to 5-fluorouracil (5-FU) [14].
Hence, illustrating the mechanisms regulating autophagy
in CRC will contribute to find new targets for CRC therapy.

Long noncoding RNAs (I.LncRNAs) are a kind of RNAs
with exceed 200 nt in length but cannot be translated to
proteins. Acting as microRNA sponges [15] or trans reg-
ulators scaffolds [16], IncRNAs play essential biological
functions in CRC cell biology [17]. For example, plasma
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IncRNA GASS8-AS1 is upregulated in CRC patients with
early-stage, and it inhibits the proliferation of CRC cells by
suppressing the IncRNA AFAP1-AS1 [18]. High expression
of LncRNA T'T'N-AS1 was found in CRC tissues and cells,
and it promotes the development of CRC by sponging
miR-376a-3p and then upregulating KILF15 [19].

Increasing studies implicated LINCO01871 involved in
various kinds of cancers via controlling autophagy, such as
cervical [20], gastric [21] and breast cancer [22]. Here, we
aimed to reveal the effect of LINC01871 in the chemore-
sistance of CRC. Expression levels of LINC01871 and
related target miRNAs and genes were measured in CRC
tissues and cells. Furthermore, the potential mechanism
of LINCO01871 on drug susceptibility to 5-FU and auto-
phagy were studied. This study provides novel candi-
dates and mechanisms for the therapy of CRC.

Materials and methods

TCGA database

The expression pattern of LINCO01871, miR-142-3p and
7ZYG11B in CRC samples were analyzed by the Encyclopedia
of RNA Interactomes (ENCORI) compared with normal
samples in the cancer genome atlas colon adenocarcinoma
(TCGA-COAD) dataset (http://gepia.cancer-pku.cn/detail.
php). Kaplan-Meier survival analysis of CRC patients
was performed based on the levels of LINCO01871 and
miR-142-3p.

Cell culture and treatments

Four CRC cell lines SW480, HC'T'116, HT29 and SW620
and normal human colorectal mucosa cell line FHC
(Fetal Human Colon) were obtained from the American
Type Culture Collection (ATCC) of the USA. HT29
cells were cultured in Roswell Park Memorial Institute
1640, SW620, SW480 and HC'T'116 cells were cultured
in dulbecco's modified eagle medium (DMEM), while
FHC cells were cultured in DMEM/F12 added with
supplements including 1% penicillin/streptomycin and
10% fetal bovine serum. The medium and the supple-
ments were purchased from Gibco (USA). The culture
condition was 37 °C with 5% COZ. When the conflu-
ence reached 85-95%, cells were harvested for further
experiments.

For chemoresistance treatment, SW480 cells were treated
with 2.5, 5 or 10 pmol/L. of 5-FU (Sigma-Aldrich, USA)
for another 48 h.

The fragments of LINCO01871 (XR_001739273.1) and
ZYG11B (DQ646393.1) were cloned into pcDNA3.1 plasmid
to construct LINCO01871 and ZYG11B expression vectors,
respectively. Mimic and inhibitor of miR-142-3p and their
negative controls (NC) were synthesized by GenePharma
(China). SW480 cells were transfected with pcDNA-NC,
pcDNA-LINCO01871 plasmids, pcDNA-ZYG11B plasmids,
miR-142-3p mimic, miR-142-3p inhibitor or NC using lipo-
fectamine 3000 (Invitrogen, USA) respectively.

Cell viability

The viability of the treated cells was evaluated accord-
ing to the manual of the Cell Counting Kit-8 (CCK-8 kit)
(Beyotime, China). Briefly, 0, 12, 24, 48 and 72 h after treat-
ment, the supernatant of the treated SW48 cell was removed.
Also, 100 pl of the detection reagent was injected and incu-
bated with SW480 for another 3 h in the incubator. Then the
optical density value of the treated cells was measured by a
Microplate Reader (Biobase, China) at 460 nm.

Colony formation assay

"This experiment was used to determine the growth of the
treated cells according to the previous report [23]. Briefly, 4x 10*
of SW480 cells were inoculated in 6-well plates. Next, cells
were transfected with pcDNA-NC or pcDNA-LINC01871
plasmids using lipofectamine 3000. However, 8days later, col-
onies of the treated cells were stained by 2% crystal violet for
30min. After washing, the colonies were counted by Image]
software (Madison, Wisconsin, USA).

StarBase analysis and dual-luciferase reporter assay
The interactions of LINCO01871 and miR-142-3p, as
well as ZYG11B and miR-142-3p, were predicted using
StarBase (http://starbase.sysu.edu.cn/).

Dual-luciferase reporter assay was carried out as the
previous description [24]. First, the full-length of the
wild-type and mutant LINCO01871 and ZYG11B were
inserted into pmirGLO dual-luciferase vectors (Promega,
USA). Then, miR-142-3p mimic or miR-NC along with
wild-type/mutant reporter plasmids of LINCO01871 or
7ZYG11B were co-transfected into SW480 cells. The rela-
tive luciferase activities were detected and calculated at
about 48 h after transfection.

Reverse-transcription quantitative PCR

"The total RNA of cells and tissues was extracted using Trizol
(Keybio, China). Then, PrimeScript RT Kit (RR037Q; Takara,
Japan) was used for reverse transcription to obtain the cDNA.
The reverse transcription quantitative PCR (RT-qPCR) Kit
(638314; Takara, Japan) was used for constructing the reac-
tion system. Glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) and U6 were used as normalization controls. The

Table 1 The primers for reverse transcription quantitative PCR

Genes Forward primer (5'-3") Reverse primer (5'-3')

LINCO1871 TCTCCCTATTCCTTACTTG AGCCCACTGATAATGTCT

miR-142-3p [25] GTCGTATCCAGTGCAGGG CGACGTGTAGTGTTTCCTA

ZYG11B GACAGATAAAGCCGTTGA GCACTGGCAAATTCATAG

ué CTCGCTTCGGCAGCACA  AACGCTTCACGAATTTG-
CGT

GAPDH GAACGGGAAGCTCACTGG GCCTGCTTCACCACCT-
TCT

ATG9A GGATTGGCATCGCTAACT GTTGAAGTGGCGGAG-
GTA

ATG4B TCAGAGCCCGTTTGGATA CGATGAATGCGTTGAG-
GAC

ATGO9A, autophagy related protein 9A; ATG4B, autophagy related protein 4B;
GAPDH, glyceraldehyde-3-phosphate dehydrogenase.
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27 method was applied for relative quantitative analysis

of gene expression. Table 1 shows the sequences of primers,
and they were synthesized by GenePharma (China).

Immunofluorescence staining

Immunofluorescence staining was performed to detect LC3
in SW480 cells in situ according to the previous description
[26]. Briefly, 4 10* of SW480 cells were inoculated in 6-well
plates and treated as required. Then, cells were fixed with the
fixative for 15min, permeabilized for 10min, then blocked
with 1% BSA for 30 min, successively. Next, [LC3 primary anti-
body [12741S, Cell Signaling Technology (CST), USA, 50 ng/
ml] was incubated overnight with the cells at 4 °C. After three
washes, the cells were then incubated with a fluorescent sec-
ondary antibody (4412S, CS'T; 5 pg/ml) for 2h away from light.
Finally, the nucleus was stained using 4',6-diamidino-2-phe-
nylindole (DAPT; 4083S, CST), and the images of cells were
captured by the fluorescence microscope (Olympus BX51).
"The amount of LC3 puncta was analyzed by Image].

Western blot

The treated cells were lysed with the radio immunopre-
cipitation assay (RIPA; Applygen, China) reagent on ice for
30min, and then the mixture was centrifugated at 15000 g
and 4 °C for S5min to obtain the supernatant. The protein
concentration was determined and compared to the stand-
ard BSA curve. After that, 20 pg of proteins were separated
via 10% SDS-PAGE and then transferred to the polyvi-
nylidine fluoride (PVDF) membrane (Absin, China). Next,
the membrane was blocked with 1% skim milk for 30 min
and then reacted with the required primary antibodies
purchased from CST: anti-caspase-3 (142208, 1:2000), anti-
cleaved caspase-3 (9579S, 1:3000), anti-caspase-9 (207508,
1:5000), anti-cleaved caspase-9 (207508, 1:1000), anti-1.C3
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4 °C overnight. On the second day, the PVDF's were rinsed
with Tris-buffered saline with Tween-20 and further incu-
bated with the secondary antibody (14708S, 1:15000) for
1h. At last, the enhanced chemiluminescence reagent
(Abbkine, USA) was used for developing, and Image] was
used for gray analysis.

Statistical analysis

All data were obtained from at least three repeated
experiments. GraphPad Prism (V6.01) was used for the
statistical analysis. Student 7-test was applied to analyze
the differences between the two groups. P<0.01 was
regarded as a statistically significant difference.

Results

LINC01871 is associated with colorectal cancer
progression

To confirm the function of LINCO01871 in CRC pro-
gression, the expression profiling of LINC01871
(ENSG00000235576) in CRC and normal adjacent tissues
in the TCGA-COAD dataset was analyzed. The results
showed that the level of LINCO01871 was obviously
decreased in CRC samples (z=471) compared to the con-
trol (z=41) (Fig. 1a). Additionally, patients with low-ex-
pressed LLINCO01871 exhibited poorer survival than those
with LINCO01871 (Fig. 1b). Furthermore, the expression
of LINCO01871 in CRC cells was remarkably lower than
that in FHC cells (P<0.01; Fig. 1c). Because the expres-
sion level of LINCO01871 in SW480 cells was the lowest,
we chose SW480 cells as the model for further study.

LINC01871 inhibits proliferation of colorectal cancer
cells and elevates cell sensitivity to 5-FU
To investigate the effect of LINCO01871 on CRC

II/I (127418, 1:5000), anti-Beclin-1 (3495S, 1:4000), anti-  progression, SW480 cells were transfected with
ULK1 (8054S, 1:3000) and anti-B-actin (4970S, 1:10000) at ~ pcDNA-LINCO01871/NC.  The  introduction  of
Fig. 1
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The expression level of LINCO1871 was downregulated in different CRC tissues and cell lines. (a) The expression level of LINCO1871 were
measured by ENCORI in CRC tissues (n = 471) compared with normal samples (n = 41) from TCGA-COAD dataset (http://gepia.cancer-pku.
cn/detail.php). (b) Kaplan—Meier survival analysis for CRC patients based on the expression level of IncRNA LINC01871. (c) RNA expression of
LINCO01871 in HT29, HCT116, SW480 and SW620 cells were measured by RT-gPCR. CRC, colorectal cancer; ENCORI, the Encyclopedia of
RNA Interactomes; RT-gPCR, reverse transcription quantitative PCR; TCGA-COAD, cancer genome atlas colon adenocarcinoma.
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pcDNA-LINCO01871 signally reduced the viability of
SW480 compared with the pcDNA-NC group (P<0.01;
Fig. 2a), and colony formation assay showed similar
results (Fig. 2b). Furthermore, the transfected SW480
cells were treated with 2.5, 5 or 10 pmol/L of 5-FU. After
72 h of the treatment, the viability of SW480 transfected
with pcDNA-LINCO01871 was lower than that of pcD-
NA-NC-transfected cells (P <0.05 with the concentration
of 2.5 and 5pmol/L; while P<0.001 with the concentra-
tion of 10 pmol/L; Fig. 2¢). Finally, the levels of apopto-
sis-related proteins in the transfected SW480 cells were
tested. Both of the ratios of cleaved caspase-3 to caspase-3
and the cleaved caspase-9 to caspase-9 were reduced in
the pcDNA-LINCO01871 transfected cells (Fig. 2d). In
combination, the above data proved that LINCO01871
inhibited proliferation, promoted apoptosis of CRC cells
and elevated sensibility to 5-FU.

LINC01871 inhibits autophagy of colorectal cancer cells

Then we intended to investigate the function
of LINCO1871 in the autophagy of CRC cells.
Immunofluorescence staining, western blot and

RT-qPCR were carried out to assess the expression of
autophagy-related proteins. Immunofluorescence stain-
ing revealed that fewer LC3 punctate aggregates were

found in pcDNA-LINCO01871 transfected SW480 cells
(Fig. 3a), which indicates that LINC01871 overexpres-
sion led to fewer autophagosomes. Besides, the LC3
I1/T was significantly increased, whereas the expression
of Beclin-1 and ULK1 was downregulated in pcD-
NA-LINCO01871 transfected SW480 cells (Fig. 3b).
In addition, the mRNA level of several ATGs includ-
ing autophagy related protein 9A (ATG9A) and auto-
phagy related protein 4B (ATG4B) were determined
by RT-qPCR. All three ATGs were notably downregu-
lated in pcDNA-LINCO01871 transfected SW480 cells
(P<0.01; Fig. 3c). These suggested that LINC01871
inhibits the autophagy of CRC cells.

LINC01871 sponges miR-142-3p in colorectal cancer
cells

Furthermore, we aimed to reveal the mechanism by
which LINCO01871 inhibits autophagy in CRC cells.
T'he probable target miRNAs of LINC01871 were ana-
lyzed by bioinformatics software, and miR-142-3p was
screened as the target miRNAs of LINCO01871 (Fig. 4a).
Dramatically, miR-142-3p mimic obviously inhibited
the luciferase activity of LINC01871-W'T, whereas the
inhibition was abrogated in LINCO01871-Mut group
(Fig. 4b). Meanwhile, the transfection of miR-142-3p
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mimic reduced the level of LINC01871 in SW480 cells
(Fig. 4c). The above confirmed the sponging regulation
of LINCO01871 to miR-142-3p.

MiR-142-3p promotes colorectal cancer progression

Next, the expression profiling of miR-142-3p
(ENSG00000284353) in CRC and normal adjacent tis-
sues was analyzed in the TCGA-COAD dataset. MiR-
142-3p was dramatically upregulated in CRC samples
(7=450) compared with the control (z=8) (Fig. 4d).
Additionally, we found the high expression of miR-
142-3p exhibited a positive correlation with the poor
survival of patients (Fig. 4e). These results declared the
acceleration of miR-142-3p to the development of CRC.

MiR-142-3p promotes the growth of colorectal cancer
cells and induces chemoresistance to 5-FU

To further find out the effect of miR-142-3p level on
CRC cells, we suppressed the expression of miR-142-3p
in SW480 cells. The introduction of miR-142-3p inhibit
signally reduced the viability of SW480 compared with
NC inhibit group (P<0.01; Fig. 5a). The miRNA inhib-
itors transfected SW480 cells were incubated with 2.5,
5 or 10pmol/LL of 5-FU. MiR-142-3p inhibitor reduced

the viability of SW480 cells (P<0.05 for 2.5 and 5 pmol/L
5-FU, whereas P<0.001 for 10 pmol/L. 5-FU; Fig. 5b).

miR-142-3p promotes the autophagy of colorectal
cancer cells

The role of miR-142-3p in the autophagy of CRC cells
was investigated by immunofluorescence staining, west-
ern blot and RT-qPCR. Immunofluorescence stain-
ing revealed that fewer LLC3 punctate aggregates were
existed in miR-142-3p-inhibited SW480 cells (P<0.01;
Fig. 5¢), western blot showed protein expression levels
of Beclin-1, ULK1 and the LC3 II/I were all downregu-
lated in the miR-142-3p-inhibited SW480 cells (P<0.01;
Fig. 5d). Meanwhile, RT-qPCR exhibited that the rela-
tive mRNA level of ATG9A and AT'G4B were remarkably
downregulated along with the suppression of miR-142-3p
(P<0.01; Fig. 5¢). Overall, LINCO01871 inhibits the auto-
phagy of SW480 cells via sponging miR-142-3p.

miR-142-3p downregulates ZYG11B in colorectal cancer
cells

The underlying targets of miR-142-3p were analyzed by
StarBase. It was predicted that ZYG11B is the target of miR-
142-3p, and their binding site sequences were exhibited in
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LINCO1871 inhibited the autophagy of SW480 cells via sponging miR-142-3p. (a) The putative binding sites between LINC01871 and miR-142-3p
were predicted by StarBase. (b) Dual-luciferase reporter assay was performed to reveal the relationship between LINC01871 and miR-142-3p. (c)
The mRNA expression of LINCO1871 in SW480 cells treated with miR-142-3p mimic was determined by RT-qPCR. The results were representative
of three independent experiments. (d) The expression level of miR-142-3p were measured by ENCORI in CRC tissues (n = 450) compared with nor-
mal samples (n = 8) from TCGA-COAD dataset (http://gepia.cancer-pku.cn/detail.php). (e) Kaplan—-Meier survival analysis for CRC patients based
on the expression level of miR-142-3p. CRC, colorectal cancer; ENCORI, the Encyclopedia of RNA Interactomes; RT-gPCR, reverse transcription
quantitative PCR; TCGA-COAD, cancer genome atlas colon adenocarcinoma.

Fig. 6a. Then, the targeted regulatory relationship between
miR-142-3p and ZYG11B was verified. The luciferase activ-
ity of ZYG11B -W'T could be inhibited by the introduction
of miR-142-3p mimic, while the inhibition was abrogated
in ZYG11B-MUT (Fig. 6b). Besides, the expression of
7ZYG11B in miR-142-3p mimic transfected SW480 cells was
decreased (Fig. 6¢). As a sequence, a negative relationship
between ZYG11B and miR-142-3p was confirmed.

ZYG11B is associated with colorectal cancer
progression

Next, the expression profiling of ZYGI11B
(ENSG00000162378.12) in CRC and normal adjacent
tissues was analyzed in the TCGA-COAD dataset. The
results showed that ZYG11B was slightly downregu-
lated in CRC tissues (2=471) compared with the control
(n=41) (Fig. 6d). And patients with low-expressed of
7ZYG11B tended to exhibit worse survival (Fig. 6¢).

LINC01871 inhibits autophagy by targeting ZYG11B via
sponging miR-142-3p in colorectal cancer cells

Recovery experiments were carried out to confirm the
role of the LINCO01871/miR-142-3p/ZYG11B axis in

autophagy. As pcDNA-LINCO01871 reduced the viability
of SW480 cells (Fig. 7a), elevated SW480 cells’ sensitiv-
ity to 5-FU (Fig. 7b), reduced LLC3 punctate aggregates
(Fig. 7c) and downregulated the relative mRNA expres-
sion level of ATG9A and ATG4B (Fig. 7d) in SW480
cells. MiR-142-3p mimic could markedly recover the
viability (Fig. 7a), reduced sensibility to 5-FU (Fig. 7b)
and attenuated autophagy activation, as the [LC3 punc-
tate aggregates were improved (P<0.01; Fig. 7¢) and
relative mRNA expression level of ATG9A, ATG4B
and high mobility group box 1 (HMGB1) were upreg-
ulated (P<0.01; Fig. 7d) in SW480 cells co-transfected
pcDNA-LINCO01871, miR-142-3p mimic. Besides that,
pcDNA-ZYG11B could reverse the recovery of the
miR-142-3p mimic. As the cells viability was reduced
(Fig. 7a), sensitivity to 5-FU was elevated (Fig. 7b),
LC3 punctate aggregates were reduced (Fig. 7c¢) and
the relative mRNA expression level of ATGY9A and
ATG4B were downregulated (Fig. 7d) in SW480 cells
co-transfected pcDNA-LINC01871, miR-142-3p mimic
and pcDNA-ZYG11B compared with the SW480
cells co-transfected pcDNA-LINCO01871, miR-142-3p
mimic and pcDNA-NC. These recovery experiments
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indeed confirmed that LLINCO1871 regulated auto-
phagy of SW480 cells by targeting ZYG11B via sponging
miR-142-3p.

Discussion

CRC is a serious menace to human health [1,2]. However,
the therapeutic effect of the main treatments (includ-
ing chemotherapy, radiotherapy and surgery) for CRC
is still not ideal. A lot of evidence have suggested that
CRC shows resistance to chemotherapy (such as 5-FU),
which will bring poor prognosis [27]. Here, we con-
firmed the decreased expression of LINCO01871 CRC.
Overexpression of LLINCO01871 inhibited cell prolifer-
ation, elevated the chemosensitivity to 5-FU and pro-
moted apoptosis in SW480 cells. This suggested that
LINCO01871 might be a hopeful candidate for CRC
treatment.

Abnormal expression of various IncRNAs in human can-
cers is an essential cause of chemoresistance [28-30].
For example, Xu ez a/. [29] found patients with colon
cancer with increased expression of IncRNA CASC9 suf-
fered an unfavorable chemotherapy effect [31]. Here, we
found LINC01871 was dramatically downregulated in
clinical CRC samples, and patients with low-expressed
LINCO01871 had worse survival. Similarly, LINC01871
was low-expressed in CRC cell lines. Many studies impli-
cated LINCO1871 involved in various kinds of cancers

via controlling autophagy, such as cervical [20], gastric
[21] and breast cancer [22]. Wang ¢z a/. [32] reported that
LLINCO01871 affects the occurrence and development of
endometrial cancer by regulating autophagy. In the pres-
ent study, we treated the LINCO01871 overexpression
SW480 cells with three different concentrations (2.5, 5
or 10 pmol/L) of 5-FU. Serious detection in LINC01871
overexpression SW480 cells showed that the relative via-
bility of the treated cells was reduced 72h after 5-FU
treated, the ratios of cleaved caspase-3/9 to caspase-3/9
were decreased, LC3 II/I and the expression of Beclin-
land ULK1 were downregulated, the relative expres-
sion of ATG9A, ATG4B and HMGB1 in RNA level was
decreased. In combination, these data confirmed that
LINCO01871 inhibited cell autophagy, and promoted
5-FU-induced apoptosis in SW480 cells.

Because IncRNAs play essential biological functions in
CRC cell biology via sponging microRNAs [15] or scaf-
folding trans regulators [16]. Here, we validated that
miR-142-3p was the target of LINC01871. Numerous
research works have pointed out the abnormal expres-
sion of miR-142-3p in many cancers [33,34]. For instance,
Chen ¢ al. [33] found the upregulated miR-142-3p in
carcinoma tissues and HT29 cells treated with celecoxib.
In this research, the expression of miR-142-3p was ver-
ified to increase in CRC clinical samples and the high
level of miR-142-3p may relate to the bad survival. In the
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meantime, miR-142-3p was also found upregulated in the
four CRC cell lines. Yadav e7 a/. [35] reported the level
of miR-142-3p in the plasma of 5-FU-treated cancer-as-
sociated fibroblast-educated DLLD1xenograft mouse was
the highest. Here, we found the decreased expression of
miR-142-3p could reduce the viability of SW480 cells,
decrease the LLC3 II/T and the expression of Beclin-1
and ULK1 and downregulate the relative expression
of ATG9A, ATG4B and HMGBI1 in RNA level. Taken
together, these results suggested that LINC01871 inhib-
its autophagy, and promotes 5-FU-induced apoptosis via
sponging miR-142-3p in CRC cells.

Through the bioinformatics prediction, we screened out
ZYG11B as the direct target of miR-142-3p. ZYG11B,
a subunit of the E3 ubiquitin ligase complex, is known
to be involved in the clearance of proteolytic frag-
ments produced by caspase cleavage during apoptosis
[36]. Balachandran ez a/. [37] suggested that ZYG11B
as the potential for antimitotic combination therapy, for
7ZYG11B subunit knockdown inhibited mitotic slippage
in human cells. In the present study, ZYG11B overexpres-
sion could reverse the recovery of the miR-142-3p mimic.

As the cells viability was reduced, sensitivity to 5-FU was
elevated, LC3 punctate aggregates were reduced and the
relative mRNA level of autophagy-related proteins was
decreased in the SW480 cells. Besides, the decreased
expression of ZYG11B was found in CRC patients, the
patients with low ZYG11B expression have worse sur-
vival, and the ZYG11B expression was relatively low in
the four CRC cell lines.

Conclusion

In this study, we found that LINCO01871 could promote
CRC cells’ chemoresistance via sponging miR-142-3p to
increase the level of ZYG11B. Our research may provide
promising candidates for CRC therapy.
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