OncoTargets and Therapy

Dove

ORIGINAL RESEARCH

LhcRNA KCNQIOT!| Promotes Proliferation,
Invasion and Metastasis of Prostate Cancer by
Regulating miR-21 [-5p/CHI3LI Pathway

Hailong Hao'
Huiging Chen'
Liwu Xie?
Hongyu Liu'
Dongwen Wang?

'Department of Urology, Shanxi Cancer
Hospital, Affiliated Cancer Hospital of
Shanxi Medical University, Taiyuan,
Shanxi, People’s Republic of China;
2Department of Pathology, Shanxi Cancer
Hospital, Affiliated Cancer Hospital of
Shanxi Medical University, Taiyuan,
Shanxi, People’s Republic of China;
3National Cancer Center/National
Clinical Research Center for Cancer/
Cancer Hospital & Shenzhen Hospital,
Chinese Academy of Medical Sciences
and Peking Union Medical College,
Shenzhen, People’s Republic of China

Correspondence: Dongwen Wang
Email urology2007@ 126.com

This article was published in the following Dove Press journal:
OncoTargets and Therapy

Background: Bone metastasis after failure of castration therapy is the main reason of death
in patients with prostate cancer (PCa). Therefore, full awareness of the metastasis mechanism
of PCa and discovery of new therapeutic targets are necessary. Studies showed that IncRNA
was involved in the development of cancer. However, its potential role and molecular
mechanism in PCa metastasis are still unclear. YKL-40 is an 18 glycosyl hydrolase family
protein encoded by CHI3L1, which is involved in the invasion and metastasis of various
tumors. A previous study of the authors found that YKL-40 was related to the invasion and
metastasis of PCa cells. However, the cause of its abnormal expression in PCa remains
unclear. The present study explored the role of IncRNA KCNQ1OT1/miR-211-5p/CHI3L1
regulatory axis in the proliferation, invasion, and metastasis of PCa.

Methods: RT-PCR and Western blot were used to measure the expression profiles of
KCNQI1OT1 and YKL. CCK-8 and Transwell assays were used to examine their effects
on cell proliferation and migration. Double luciferase reporter assay was used to verify the
interactions between miR-211-5p and CHI3L1 3'-UTR.

Results: KCNQ1OT1 expression was upregulated in PCa tissues and cells. Downregulating
this expression inhibited PCa cell invasion, proliferation, and metastasis. KCNQ1OT1 bound
miR-211-5p competitively, and miR-211-5p targeted CHI3L1 3'-UTR. miR-211-5p expres-
sion was downregulated, whereas CHI3L1 (YKL-40) expression was upregulated. miR-211-
5p levels were negatively correlated with KCNQ1OT]1 expression and CHI3L1 mRNA. The
decrease in YKL-40 expression in PCa cells induced by the downregulation of KCNQ10T1
expression could be offset by miR-211-5p inhibitor transfection.

Conclusion: This study showed that IncRNA KCNQI1OT1, as a ceRNA, upregulated
CHI3L1 and promoted PCa progression through competitive binding to miR-211-5p.
Keywords: prostatic cancer, PCa, IncRNA KCNQ10T1, miR-211-5p, CHI3L1, competing
endogenous RNA

Introduction

Prostate cancer (PCa) is a common malignant tumor in men." Approximately 80%
of newly diagnosed PCa were localized and 20% were advanced or metastatic. The
overall survival rate (OS) of local PCa is high. However, the survival rate of
advanced and metastatic cases is significantly reduced, and the 5-year OS is only
less than 30%.% Androgen deprivation therapy (ADT) by drug or surgical castration
has been the main treatment for metastatic PCa. However, patients ultimately

develop resistance to ADT. Those with castration-resistant prostate cancer
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(CRPC) have rapid disease metastasis and usually die
within 2-4 years.® Therefore, an enhanced understanding
of the metastasis mechanism of PCa could help treat it,
especially CRPC.

CHI3L1 encodes YKL-40 protein, a member of the 18
glycosylhydrolase family. This protein is important for the
proliferation, survival, and invasion of cancer cells. YKL-
40 could regulate cell matrix interaction, and it is involved
in regulating extracellular matrix production.”* Previous
reports showed that YKL-40 serum level was increased
in patients with colorectal cancer, breast cancer, ovarian
cancer, lung cancer, and PCa.> In breast cancer, YKL-40
could promote the synthesis and secretion of MMP-9, thus
promoting breast cancer metastasis.'® A previous study of
the authors showed that YKL-40 could promote the inva-
sion and metastasis of PCa cells by regulating the epithe-
lial-mesenchymal transition (EMT)."" However, the
molecular mechanism of increased YKL-40 expression in
PCa is still unclear.

Long-chain noncoding RNAs (IncRNAs) have
attracted increasing attention as a kind of key regulatory
molecule. Some IncRNAs regulate gene expression by
recruiting transcriptional regulatory complexes and the
distal
genomes,'? while others could be used as a scaffold or

binding sites of proximal (cis) or (trans)
bait to assist with protein-IncRNA interaction.'> The
abnormal expression of IncRNAs has been found in almost
all tumors, and IncRNAs may be important for regulating
the proliferation, drug resistance, and metastasis.'*'® For
example, differentiation antagonizing non-protein coding
RNA induces lymph node metastasis and proliferation in
bladder cancer via a leucine-rich pentatricopeptide repeat
containing-mediated mRNA stabilization mechanism.'”
LncRNA-LBCS functions as a novel AR translational
regulator that suppresses the castration resistance of PCa
by interacting with hnRNPK.'® LncRNA SChLAPI over-
expression has been found in PCa; it promotes the inva-
siveness of PCa by antagonizing the SWI/SNF chromatin
modification complex.'” LncRNA HOTAIR promoted
androgen-independent AR activity.*

Some studies showed that IncRNA KCNQ1OT1 played
an important role in many biological processes, including
stem cell differentiation, cell proliferation, and cancer
progression.”' > In colon cancer, IncRNA KCNQIOTI
promoted chemoresistance by sponging miR-34a, thus
upregulating Atg4B expression and enhancing protective
autophagy.”* In acute myeloid leukemia, IncRNA
KCNQIOTI controlled the proliferation, differentiation,

and apoptosis in AML cells by acting as a competing
endogenous RNA (ceRNA) for miR-326 to regulate
In PCa, IncRNA KCNQIOTI
sponged miR-15a to promote the immune evasion and

c-Myc expression.”

malignant progression of PCa by upregulating PD-L1.%°
In tongue cancer, IncRNA KCNQ1OT1 sponged miR-211-
5p.*? Bioinformatic prediction revealed targeted binding
sites between IncRNA KCNQI1OT1 and miR-211-5p and
between miR-211-5p and CHI3L1 3'-UTR. Another pre-
vious study confirmed that CHI3L1/YKL-40 promoted the
invasion and metastasis of PCa.'' MiR-211-5p acts as
a tumor suppressor gene in various types of cancer. For
example, miR-211-5p suppressed the metastatic behavior
in renal cancer by targeting SNAI1.>’ In hepatocellular
carcinoma, miR-211-5p played a suppressing role in
metastasis by targeting ZEB2.*® Therefore, IncRNA
KCNQIOT1 may act as a ceRNA to inhibit miR-211-5p,
upregulate CHI3L1 expression, and promote the invasion
and metastasis of PCa.

In this study, two PCa cell lines DU145 and LNCaP
were used, and the functional
KCNQI1OT1/miR-211-5p/CHI3L1
behavior was examined to verify whether this regulatory

significance of the
axis on malignant
axis may function and contribute to the malignant pheno-
types of PCa. The results revealed that KCNQIOTI
sponged miR-211-5p and subsequently upregulated
CHI3L1, which promoted the malignant progression

of PCa.

Materials and Methods

Subjects

From February 2017 to December 2019, 30 cases of PCa
tissues and their paracancerous tissues were taken from the
Department of Urology, Shanxi Cancer Hospital. They
were frozen in liquid nitrogen tank for subsequent nucleic
acid extraction.

Ethical Statement

This study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). All subjects
signed the informed consent form.

Cells

Cells were cultured at 37 °C and 5% CO,. MiR-211-5p
mimic, miR-211-5p inhibitor, miR-NC, inhibitor NC,
KCNQI1OT1 siRNA, CHI3L1 siRNA, and si-NC were pur-
chased from GenePharma (Shanghai, China). They were
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transfected into DU145 and LNCaP cells. Lipofectamine
3000 kit (ThermoFisher Scientific) was used for transfection
in accordance with the manual. The cells were divided into
control, si-NC, si-KCNQ10OT]1, si-CHI3L1, miR-NC, miR-
211-5p mimic, si-KCNQI1OT1 + inhibitor NC, and si-
KCNQI1OTI + miR-211-5p inhibitor groups.

Rt-Pcr

The total RNA of cells was extracted using a TRIzol reagent
in accordance with the instructions. The purity and content
of RNA were determined using a NanoDrop1000 spectro-
photometer (ThermoFisher Scientific). A miScript II RT kit
(Qiagen) was used for reverse transcription in accordance
with the manual. MiR-211-5p mRNA expression was
detected using Tagman specific PCR primers (Assay #
002285) and a miScript PCR Kit (Qiagen) following the
instructions of the manufacturers. The thermocycler condi-
tions were 95 °C for 10 min, 40 cycles of 95 °C for 12 s, and
60 °C for 40 s. U6 and GAPDH were used as internal
controls. Quantification was performed using the2 “*Ct
method. The primer sequences are listed in Table 1.

Cell Viability Test

Cell Counting Kit-8 (CCK-8, Beyotime, Shanghai, China)
was used to analyze cell viability. It contains WST-8, which
was reduced to formazan by dehydrogenase in the mitochon-
dria under the action of 1-methoxy PMS, and the number of
formazan was proportional to the number of living cells. The
cells were collected and cultured in a 96-well plate (2000
cells/well) with a humidified incubator at 37 °C and 5% CO,
overnight. Then, 10 puL of CCK-8 solution was added into
each well. The ODys, value was detected using a plate reader
every day to evaluate the cell viability at days 1-5. The cells
in each group were detected with six repeated wells.

Matrigel Invasion and Transwell Migration
Assays

The cells were collected and diluted with a serum-free
medium. They were inoculated with or without Matrigel
24 well Transwell filters. The lower chamber was added

Table | Primers Used in the Study

with 10% FBS and cultured for 12 h. The cells were fixed
and stained by crystal violet to count the cell number
penetrating the membrane by using the microscope.

Double Luciferase Reporter Gene
Analysis

Wild wt-pGL3-KCNQ1OT1 and mutant mut-pGL3-
KCNQI1OT]1 plasmids were constructed on the basis of the
prediction to detect the targeting effect of KCNQ1OT1 and
miR-211-5p. KCNQI1OT1 luciferase reporter gene plasmids
miR-211-5p and Renilla luciferase were co-transfected with
HEK293 cells, and they were split using dual luciferase
assay following the instructions after culture for 48 h. The
results were analyzed using a Panomics luminometer. They
were homogenized via sea renin fluorescence.

Wild-type and mutant CHI3L1 3'-UTR luciferase repor-
ter gene plasmids wt-pGL3-CHI3L1 and mut-pGL3-
CHI3L1 were constructed to analyze the action between
miR-211-5p and CHI3L1 3'-UTR. MiR-211-5p and Renilla
luciferase were co-transfected with HEK293 cells. The ana-
lysis conducted was the same as the above method.

RNA Immunoprecipitation (RIP)

RIP experiment was conducted using the EZMagna RIP
kit. DU145 cells were harvested and lysed when they
reached 80-90% of confluency. Then, the cell lysate (100
pL) was incubated with anti-Ago2 antibody bound mag-
netic beads, normal mouse IgG (negative control), or anti-
SNRNP70. Subsequently, they were incubated at 55 °C for
30 min to remove the protein by using proteinase K. RNA
was purified using the RNeasy Micro Kit (Qiagen,
Dusseldorf, Germany). The content and purity of RNA
were detected using the NanoDrop 1000 spectrophot-
ometer (ThermoFisher Scientific).

Western Blot

Cells in different groups were harvested and lysed with a lysis
solution. They were centrifuged at 4 °C (10,000 rpm) for 5
min, and the supernatant was collected. Proteins were then
extracted. Their concentration was determined using BCA.

Gene Forward Primer (5'-3") Reverse Primer (5'-3")
KCNQIOTI ACTCACTCACTCACTCACT CTGGCTCCTTCTATCACATT
CHI3LI GTGAAGGCGTCTCAAACAGG GAAGCGGTCAAGGGCATCT
GAPDH GCTCTCTGCTCCTCCTGTTC ACGACCAAATCCGTTGACTC
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The proteins (50 pg/lane) were separated with 12% SDS-
PAGE, and then they were transferred to a membrane. The
PVDF membrane was washed and blocked by a buffer. Anti-
YKL-40/CHI3L1 antibody (1:1000, Abcam, ab255297) and
anti-B-actin antibody (1:2000, Abcam, ab8226) were added
and incubated at room temperature (RT) for 2 h. The mem-
brane was rinsed and a secondary antibody (1:50000, Abcam,
ab6721) was added. They were incubated at RT for 1 h. The
bands were detected using an enhanced chemiluminescence
kit (Perkin—Elmer, Inc). They were quantified with
Imagequant LAS4000 (GE Healthcare, Japan).

Statistical Analysis

SPSS 20.0 software was used to analyze the data. The
differences among groups were tested by Student’s 7-test
or one-way ANOVA. The correlation of the two genes was
examined by Spearman correlation test. P<(0.05 was con-
sidered as significant.
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Results
LncRNA KCNQIOTI Was Upregulated

in PCa Tissues and Cells

UALCAN online analysis of PCa-related data in TCGA
database showed that the KCNQI1OT1 expression in PCa
tissues was higher than that in paracancerous tissues (Figure
1A).* The expression exhibited an upward trend with the
increase in Gleason score (Figure 1B). RT-PCR results indi-
cated that the KCNQIOT]1 expression in tumor was higher
than that in paracancerous tissues (Figure 1C). The
KCNQI1OTT1 expression in DU145 and LNCaP cells were
higher than that in normal RWPE-1 cells (Figure 1D).

Downregulating KCNQIOT | Expression
in PCa Caells Inhibited Cell Proliferation,
Invasion, and Metastasis

SiRNA was used to downregulate the KCNQ1OT]1 expres-
sion in DUI45 and LNCaP cells and observe cell
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Figure | KCNQIOT! expression. (A) UALCAN analysis of KCNQIOT | expression in TCGA database; (B) UALCAN analysis of KCNQIOT | expression with different
Gleason score; (C) RT-PCR results of KCNQIOT | expression in tumor and paracancerous tissues; (D) RT-PCR results of KCNQIOT]I expression in DU145, LNCaP and

RWPE-| cells.
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proliferation, invasion, and metastasis. The results showed
that the downregulation of KCNQIOTI expression
(Figure 2A and B) inhibited cell proliferation (Figure 2C
and D). Matrigel invasion and Transwell migration results
revealed that the invasion and metastasis decreased sig-
nificantly after downregulating KCNQ1OT1 (Figure 2E
and F).

KCNQIOTI Bound with miR-211-5 and

Promoted CHI3LI Expression as ceRNA
The Encyclopedia of RNA Interactomes (ENCORI)*
predicted a binding site between KCNQIOT1 and miR-
211-5p and between miR-211-5p and CHI3L1 3'-UTR
(Figure 3A). Luciferase reporter gene analysis results
indicated that KCNQIOT1 and miR-211-5p (Figure
3B), miR-211-5p, and CHI3L1 3'-UTR (Figure 3C) had
targeted regulatory effects. RT-PCR results also indicated
that miR-211-5p expression could be regulated by chan-
ging KCNQI1OT1 expression in DU145 (Figure 3D) and
LNCaP (Figure 3E) cells. The results showed that YKL-
40 expression could be affected by
KCNQIOT1 and miR-211-5p expression levels in
DU145 and LNCaP cells (Figure 3F and G). As a part
of RNA induced silencing complex (RISC), miRNA
exists in the cytoplasm. Ago2 also exists in RISC and

changing

participates in miRNA-mediated gene silencing. In this
study, anti SNRNP70 antibody was used as a positive
control, and Ago2 antibody was used to conduct RIP test
and analyze whether KCNQ1OT1 and miR-211-5p were
present in RISC. Compared with the control (IgG), Ago2
antibody could enrich KCNQIOT1 and miR-211-5p
(Figure 3H and I). These results suggested that
KCNQI1OT]1 regulated cell proliferation through ceRNA.

Upregulation of miR-211-5 Expression
Inhibited the Invasion, Proliferation, and
Migration of PCa Cells

miR-211-5p mimics were transfected into DU145 and
LNCaP cells (Figure 4A and B) to observe the changes
in cell proliferation, invasion, and metastasis. CCK-8
results indicated that DU145 and LNCaP proliferation
significantly decreased after the transfection of miR-211-
5p mimics (Figure 4C and D, P < 0.01). Matrigel invasion
and Transwell migration results indicated that the invasion
and metastasis decreased significantly after the transfec-
tion of miR-211-5p mimics (Figure 4E and F).

Downregulation of CHI3LI Expression
Promoted Proliferation, Invasion, and

Metastasis of PCa Cells

siRNA was used to downregulate the CHI3L1 expression
in DU145 and LNCaP cells and observe cell prolifera-
tion, invasion, and metastasis (Figure 5A and B). The
results showed that the downregulation of CHI3L1
expression inhibited cell proliferation (Figure 5C and
D). Matrigel invasion and Transwell migration results
demonstrated that the invasion and metastasis decreased
significantly after downregulating CHI3L1 (Figure 5E
and F).

LncRNA KCNQIOT I/miR-211-5p/
CHI3L1 Signal Axis Exists in PCa

Immunohistochemical analysis showed that YKL-40 was
highly expressed in PCa tissues but lowly expressed in
paracancerous tissues (Figure 6A). RT-PCR results illu-
strated that the miR-211-5p expression was low in tumor
tissues and high in paracancerous tissues (Figure 6B).
CHI3L1 mRNA expression was high in tumor tissues
and low in paracancerous tissues (Figure 6C). A negative
correlation was found between KCNQ1OT1 and miR-211-
5p (Figure 6D) and between miR-211-5p expression and
CHI3L1 (Figure 6E).

Discussion

LncRNAs were widely reported to be related to various
human malignant tumors. They also play a role in patho-
logical processes by regulating gene expression. LncRNAs
could be generally used as ceRNAs to bind to microRNAs
specifically. CeRNA is a group of different RNAs that
compete with mRNA for the same pool of miRNA. They
could bind miRNAs via miRNA response elements, acting
as “sponge transcripts” by reducing the pool of miRNAs
available to downregulate the translation of mRNAs.
LncRNAs are also involved in the occurrence and devel-
opment of PCa.>' KCNQIOTI is a newly discovered
IncRNA. Several studies have shown that KCNQI1OT is
associated with breast cancer, non-small cell lung cancer
(NSCLC), and bladder cancer.’*>* KCNQIOT1 expres-
sion was significantly upregulated in NSCLC and posi-
tively correlated with its poor prognosis.*> KCNQIOTI
expression was also upregulated in breast cancer tissues
and cells, and it promoted tumor progression through
miR-145/CCNE2.** In bladder cancer, KCNQIOTI pro-
moted cell proliferation and migration by regulating the
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Figure 3 KCNQIOTI functions as a ceRNA and sponges miR-211-5p. (A) The binding sites of KCNQIOT | with miR-211-5p and miR-211-5p with CHI3LI 3'-UTR were
predicted by ENCORI analysis, and the corresponding wild-type and mutant luciferase reporter gene plasmids were constructed; (B) The targeting effect of KCNQIOT |
and miR-211-5p was analyzed; (C) The targeting effect of CHI3LI 3'-UTR and miR-211-5p was analyzed; (D) The effect of down regulating KCNQIOTI| on miR-211-5p
expression in DU45 cells detected by RT-PCR; (E) The effect of overexpressed KCNQIOT | on miR-21 |-5p expression in LNCaP cells detected by RT-PCR; (F) The effect
of changing KCNQIOTI and miR-211-5p levels on YKL-40 expression in DU145 cells detected by RT-PCR and Western blot; (G) The effect of changing KCNQIOT | and
miR-211-5p levels on YKL-40 expression in LNCaP cells detected by RT-PCR and Western blot; (H) The enrichment of KCNQIOT| and miR-211-5p by Ago2 antibody
analyzed by RIP assay; (I) SNRNP70 antibody was used as positive control in RIP assay.

Abbreviation: n.s., no significant difference.

miR-145-5p/PCBP2 signal axis.>* The present study invasion, and metastasis. These results indicated that
revealed that the KCNQIOT1 expression in PCa tissues KCNQI1OT1 may play the role of oncogene in PCa.

was higher than that in paracancerous tissues. The miRNAs mainly participate in the post-transcriptional
KCNQIOT1 expression in PCa cells was also higher regulation of target genes. They participate in the regula-
than that in RWPEIL cells. Inhibition of KCNQIOT1 tion of many biological processes, and they are impor-
expression in PCa cells could inhibit cell proliferation, tant in the treatment and prognosis of tumors. One study
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Figure 4 Effect of miR-211-5 on proliferation, invasion and metastasis of prostate cancer cells. (A) The expression level of miR-211-5 after transfection of miR-211-5 mimics
into DU 145 cells; (B) The expression level of miR-211-5 after transfection of miR-211-5 mimics into LNCaP cells; (C) Cell proliferation decreased after transfection of miR-
211-5 mimics into DUI45 cells (**P<0.01); (D) Cell proliferation decreased after transfection of miR-211-5 mimics into LNCaP cells (**P<0.01); (E) Matrigel invasion and
transwell migration assays showed decreased cell migration and invasion after transfection of miR-211-5 mimics into DU145 cells; (F) Matrigel invasion and transwell
migration assays showed decreased cell migration and invasion after transfection of miR-211-5 mimics into LNCaP cells.
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Figure 5 Effect of CHI3LI expression on proliferation, invasion and metastasis of prostate cancer cells. (A) The expression level of CHI3LI after transfection of CHI3LI
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reported the role of miRNAs in the occurrence and
development of PCa.*® To the knowledge of the authors,
the function of miR-211-5p has not been reported in
PCa. Bioinformatic prediction showed that KCNQ1OT1
and miR-211-5p had targeted binding sites. KCNQ1OT1
could target binding with miR-211-5p. The KCNQ1OT1
and miR-211-5p expression levels were negatively

correlated in PCa. In breast cancer, miR-211-5p could
promote apoptosis by inhibiting SIRT1 expression.*®
MiR-211-5p could also inhibit the metastasis of renal
cell carcinoma by targeting SNAI1.?’ In addition, miR-
211-5p played the role of tumor suppressor gene in
papillary  thyroid tongue
melanoma,*® and primary liver

carcinoma,’’ cancer,”>
39

cervical cancer,
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cancer.”® The present study revealed that the miR-211-5p
expression in PCa tissues was lower than that in para-
cancerous tissues or normal prostate epithelial cells.
miR-211-5p mimic transfection could inhibit cell inva-
sion, proliferation, and metastasis. Therefore, miR-211-
Sp also played the role of tumor suppressor gene in PCa.

YKL-40, a 40 kDa protein, is secreted by human
osteosarcoma cell line MG63. In terms of structure, it
is related to mammalian chitinase-like proteins, but it
lacks specific enzyme activity. Increased YKL-40 levels
have been reported in various diseases, such as liver
cirrhosis, inflammatory bowel disease, rheumatoid arthri-

tis, bacterial 4044

septicemia, and malignant tumor.
YKL-40 may be related to tumor cell differentiation
and proliferation, apoptotic inhibition, angiogenesis,
and other processes, and it could start extracellular
matrix remodeling.* Elevated serum YKL-40 levels
were associated with the invasion, proliferation, and
metastasis of various cancer cells, including PCa.> '
A previous study showed that YKL-40 promoted the
invasion and metastasis of PCa cells by regulating the
EMT. The present study found that YKL-40 expression
was increased in PCa. Bioinformatics showed that miR-
211-5p could target CHI3L1 3’-UTR. The results of
luciferase reporter gene analysis and RIP experiments
also confirmed that they could target bind, and miR-
211-5p could inhibit CHI3L1 expression. YKL-40
mRNA and miR-211-5p expression levels were nega-
tively correlated. Downregulating the KCNQIOTI
expression or upregulating the miR-211-5p expression
in PCa cells could inhibit YKL-40 expression and inhibit
cell proliferation, invasion, and metastasis. These find-
ings suggested that LncRNA KCNQI1OTI, as a ceRNA,
promoted the proliferation, invasion, and metastasis of

PCa by regulating the miR-211-5p/CHI3L1 signal axis.

Conclusions

In summary, this study showed that KCNQI1OT1 was
upregulated in PCa and it acted as a molecular sponge to
antagonize the negative regulation of miR-211-5p on
YKL-40, thus promoting PCa occurrence. The IncRNA
KCNQI1OT1/miR-211-5p/CHI3L1 signal axis may be
a new therapeutic target for PCa. The upregulation of
miR-211-5p or the downregulation of KCNQI1OT1 and
CHI3L1 may be a therapeutic method to inhibit the malig-
nant growth of PCa cells. A new signal pathway that
mediated the invasion and metastasis of PCa was revealed,

and it may provide a new target for PCa diagnosis and
treatment.
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