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TRPV3 inhibits colorectal cancer cell proliferation and migration
by regulating the MAPK signaling pathway
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Background: The aim of this study was to investigate the inhibiting effect of transient receptor potential
vanilloid 3 (TRPV3) on the proliferation and migration of colorectal cancer (CRC) cells and to explore the
underlying mechanism.

Methods: A microarray dataset from the publicly available Gene Expression Omnibus (GEO) database
was used to investigate the prognostic value of TRPV3 in CRC. In addition, 100 CRC tissue samples were
collected at our center to further validate its prognostic value at the protein level. Cell proliferation ability
was detected by Cell Counting Kit-8 (CCK-8) assay, and cell migration ability was detected by transwell
assay. Gene set variation analysis (GSVA) was performed to identify the potential pathways regulated by
TRPV3.

Results: Based on the largest microarray dataset (GSE39582), low expression of TRPV3 was found to be
significantly associated with poor prognosis in CRC patients, and this result was successfully validated at
our cancer center. Functional experiments showed that knockdown of TRPV3 enhanced cell proliferation
and migration, while enforced TRPV3 expression exhibited the opposite effect. GSEA based on public
microarray data revealed that the mitogen-activated protein kinase (MAPK) signaling pathway was notably
activated in patients with low expression of TRPV3. Further experiments iz vivo confirmed that TRPV3
silencing promoted cell proliferation and migration by activating the MAPK signaling pathway.
Conclusions: Low expression of TRPV3, which stimulates cell proliferation and migration by provoking
the MAPK signaling pathway, indicated poor prognosis in CRC patients.
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Introduction

Colorectal cancer (CRC), the most common malignancy
of the gastrointestinal tract, is the third leading cause of
cancer-related death worldwide, accounting for about 10%
of global cancer cases (1), and the fourth most common
cancer in China (2). Although great progress has been
made in surgical treatment and adjuvant therapy for
CRC, overall survival remains poor for patients with an
advanced stage. Recently, lots of newly identified factors
or regulators in different signaling pathways including
cell death or tumor immune micro-environment have
been investigated in CRC (1,2). However, limited factors
have been used in clinical practice. Consequently, more
prognostic markers with translational value are needed,
and the underlying mechanisms of CRC progression
should be explored.

The family of transient receptor potential vanilloid
(TRPV) has been preliminarily found to play an important
role in various cancers (3). To date, 6 subtypes of the
TRPV family have been discovered. TRPV1-4 are heat
sensitive ion channels, and TRPVS and TRPV6 are highly
selective calcium ion (Ca’™) channels that participate in the
process of Ca’* absorption and reabsorption (4). Previous
studies have shown that calcium deficiency can lead to
abnormal growth of colon epithelial cells and increase the
risk of colon cancer (5-7), suggesting the important role of
TRPVs in CRC. Jiang et al. confirmed that TRPV1 gain-
of-function reprograms the immune microenvironment
to facilitate colorectal tumorigenesis (8). In addition,
inhibition of TRPV4 was found to suppress colon cancer
development via activation of the phosphatase and tensin
homolog (PTEN) pathway (9). TRPV3 is widely expressed
and is involved in the formation of the skin barrier, wound
healing, temperature perception, pruritus, pain, and
other processes. However, no previous studies have been
conducted to analyze the prognostic and oncogenic effect of
TRPV3 in CRC progression.

In the present study, low expression of TRPV3 was
found to be significantly associated with poor prognosis
in CRC patients. Further experiments showed that
TRPV3 stimulated cell proliferation and migration by
provoking the mitogen-activated protein kinase (MAPK)
signaling pathway. We present the following article in
accordance with the MDAR reporting checklist (available
at https://jgo.amegroups.com/article/view/10.21037/jgo-
22-938/rc).
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Methods
Source of patients

CRC patients in GSE39582 dataset from Gene Expression
Omnibus (GEO) database were identified to test the
prognostic value of TRPV3. In addition, a total of 100
patients were identified from Fujian Cancer Hospital to
validate the correlation between protein expression level
of TRPV3 and prognosis. Patients who met the following
criteria were included: (I) pathologically diagnosed
colorectal adenocarcinoma; (I) American Joint Committee
on Cancer (AJCC) tumor-node-metastasis (IINM) stage I-
IV; (III) CRC was the only primary tumor; (IV) patients
with complete follow-up information. Patients with missing
information were excluded. This study was conducted in
accordance with the Declaration of Helsinki (as revised
in 2013). The study was examined and approved by the
ethics committee of Fujian Cancer Hospital (No. K2021-
045-01). Written informed consent was obtained from the
participants of this study.

Quantitative reverse transcription polymerase chain

reaction (qRT-PCR)

NucleoZol (MACHEREY-NAGEL, Germany,
740404.200) was used for RNA extraction after tissue
grinding, and SweScrip RT I First Strand cDNA Synthesis
Kit (Servicebio Technology Co., Ltd., Wuhan, China;
MPC2107001) was applied to reverse the RNA into
complementary DNA (cDNA). A qPCR kit (Promega
Corporation, Madison, WI, USA; Art. A6001) was then
used for further experiments and analysis (Heal Force,
Shanghai, China; Art. Cg-02/05).

Immunobistochemistry

The paraffin sections were dehydrated and rehydrated.
Citrate buffer solution (Biyuntian Biotechnology Co.,
Ltd., Shanghai, China; No. ST368) was used for antigen
repair. Endogenous peroxidase blocking agent (Biyuntian
Biotechnology Co., Ltd.; No. PO100A) was incubated at
room temperature for 10 minutes to eliminate endogenous
peroxidase activity. The sections were incubated with
TRPV3 primary antibody (Abcam, Shanghai, China; No.
Ab231150) at 4 °C overnight. The next day, the sections
were combined with secondary antibody and reacted
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with 3,3'-diaminobenzidine (DAB) chromogenic solution
(Fuzhou Maixin Biotechnology Development Co., Ltd.,
Fuzhou, China; No. DAB-0031/1031) for 2 minutes.
Double-distilled water (ddH,0) was used immediately to
wash sections and terminate staining. Next, hematoxylin
(Servicebio Technology Co., Ltd.; No. G1004-100 mL)
was added to the sections, which were dyed for 3 minutes
and then washed with ddH,O. Differentiation solution
(Servicebio Technology Co., Ltd.; No. G1039-500 mL)
was used for about 3 seconds, and the sections were then
washed with ddH,0. Hematoxylin solution (Servicebio
Technology Co., Ltd.; No. G1040-500 mL) was added to
the sections until a blue color appeared (about 3 seconds),
and the sections were then washed with ddH,O. Finally, the
sections were dehydrated, sealed, and photographed under
a microscope.

Scoring method: (I) staining intensity was classified as
0 (no staining), 1 (weak positive), 2 (moderate intensity),
and 3 (strong positive). (II) Percentage scores were divided
into 0 (0=5%), 1 (6-25%), 2 (26-50%), 3 (51-75%), and 4
(76-100%). The total score for each sample was the sum
of the 2 scores: negative (<2 points), + (2-3 points), ++ (4
5 points), and +++ (6-7 points). Patients with fewer than
4 points were categorized as low expression.

Cell culture

Caco-2 and HCTS cells were purchased from the National
Cancer Institute (Bethesda, MD, USA). Caco-2 and HCTS8
cells were taken from the liquid nitrogen tank and placed
into a 37 °C-water bath (Shanghai Jinghong Experimental
Equipment Co., Ltd., Shanghai, China; No. Dk-8d) and
quickly shaken and thawed. The cells were then placed
in a cell culture dish (Corning Inc., Corning, NY, USA;
No. 430167) with 8 mL Dulbecco’s Modified Eagle
Medium (DMEM)-high glucose complete medium (Gibco,
Waltham, MA, USA; No. 11965-092), shaken evenly, and
placed in a 5% CO, cell incubator (Sanyo Co., Ltd., Japan;
No. VMCMMCO-5ACMMO) at 37 °C.

Plasmid construction

The primer sequences of TRPV3 overexpression were as
follows: upstream primer: 5'-CGGGATCCCGATGGTG
CTGTGGGAGTCCCCG-3', downstream primer: 5'-CC
CTCGAGGGCTAAAGTTTGGCCCTTGTGA-3". The
carrier was pcDNA3.1 and the restriction enzymes used
were BamHI and Xhol.
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Plasmid transfection

Once the cancer cells grew to 70% in the 6-well plate,
the supernatant was discarded, the cells were washed with
phosphate-buffered saline (PBS; HyClone, Logan, UT,
USA; No. ABA212278), and 1.7 mL transfection solution
(DMEM-high glucose without serum and double antibody)
was added for later use. Two 1.5-mL Eppendorf tube (EP)
tubes were used to contain 150 pL dye transfection solution
each, with an appropriate concentration of plasmid added to
tube A and an appropriate volume of Lipofectamine ™ 2000
(Invitrogen, Waltham, MA, USA; No. 11668027) to tube B.
The mixtures were left to stand for 5 minutes, stirred gently,
left for 20 minutes, and then evenly added to corresponding
wells. After 5 hours, the medium was changed to DMEM-
high glucose complete medium and cultured in the cell
incubator for 19 hours for subsequent experiments.

Cell Counting Kit-8 (CCK-8) assay

After trypsin digestion of cells from each experimental
group in the logarithmic growth phase, the cells were
resuspended with complete medium, cell counting was
performed, and the concentration of suspension was
adjusted to guarantee consistency among groups. The
diluted single-cell suspension was added to a 96-well plate
with 3 repeat wells for each concentration.

Transwell assay

The cells were digested with trypsin and terminated with
complete medium, pipetted and mixed evenly, centrifuged,
and then the medium was discarded. Next, the cells were
washed with PBS, and the cell density was adjusted to
1x10° with serum-free medium, after which 200 pL of the
cell suspension was added into the transwell chamber and
600 pL medium containing 20% fetal bovine serum (FBS)
was added into the lower chamber of the 24-well plate. After
routine cell culture, the medium in the upper and lower
chambers was removed, and 600 pL. 4% paraformaldehyde
was added to the lower chamber to fix the cells for
30 minutes. The paraformaldehyde was then removed and
the cells that did not pass through the membrane were
wiped oft with cotton swabs. Crystal violet (600 pL 0.1%)
was added to the lower chamber and the cells were stained
for 10 minutes. The cells were then washed with PBS, and
the migrating cells were observed and counted under a
microscope.
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Western blot

After the cell precipitation was collected, protein lysate
containing phenylmethylsulfonyl fluoride (PMSF) was
added, the mixture was placed on ice for 20 minutes,
centrifuged at 12,000 rpm at 4 °C for 20 minutes, and the
supernatant protein solution was transferred into an EP
tube. A bicinchoninic acid (BCA) protein concentration
determination kit (Beijing Solebo Technology Co., Ltd.,
Beijing, China; No. Pc0020-500) was utilized to detect
the protein concentration of each group: the protein
samples were diluted to the same concentration with
radioimmunoprecipitation assay (RIPA) lysis solution, a
100-pL sample was removed, appropriate loading buffer was
added, fully mixed, denaturated in a 98 °C-water bath for
10 minutes, and stored at -20 °C after cooling on ice.
Sodium dodecyl sulphate-polyacrylamide gel electrophoresis
(SDS-PAGE) gel with appropriate concentration was
used for electrophoresis, after which the protein was
transferred to nitrocellulose film and sealed with 5% BSA
for 2 hours. After the membranes were washed with tris-
buffered saline with Tween (TBST), they were incubated
with corresponding antibodies of pMKK4 (Abcam; No.
Ab52958), pJNKI1 (Abcam; No. Ab199380), pJNK2 (Abcam;
No. Ab76125), PAP-1 (Abcam; No. Ab109004), P-MEK1
(Abcam; No. Ab96379), and B-actin (Abcam; No. Ab8226)
at 4 °C overnight. The membranes were washed with TBST
3 times, and the corresponding secondary antibody was
incubated at room temperature on a shaker for 2 hours. The
membranes were then washed again 3 times with TBST,
and an equal volume of liquid A and B from the Thermo
Scientific enhanced chemiluminescence (ECL) kit was
mixed and added to the membrane surface. After standing
in the dark for 3 minutes, the luminescent liquid on the
membrane was removed and placed on the transparent
membrane. Gel imaging system (Shanghai Peiqing
Technology Co., Ltd., Shanghai, China; No. JS-2012) was

used to detect and collect membrane images.

Statistical analysis

All statistical analyses were performed using R software
(version 3.5.0). All experiments were repeated biologically
3 dmes. Data is presented as mean = standard deviation.
To compare differences between groups, Wilcoxon rank-
sum test was performed for data with skewed distribution,
and Student’s 7-test was conducted for data with normal
distribution. Kaplan-Meier survival analysis was performed
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to compare the difference between survival curves. The
X-tile program (https://x-tile.software.informer.com/),
which identified the cutoff with the minimum P values
from log-rank statistics, was used to sort patients from the
GSE39582 dataset of the GEO into high- and low-TRPV3
expression groups. A P value less than 0.05 was considered
significant.

Results

Low expression of TRPV3 indicates poor prognosis in CRC
patients

"To investigate the prognostic value of TRPV3 in CRC, we
downloaded the largest microarray dataset (GSE39582)
from the GEO database. This dataset consists of 557 CRC
patients with transcriptome expression data and complete
follow-up information. Based on the X-tile program
(Figure 1A4), patients were divided in low- and high-level
groups (Figure 1B,1C), and patients with low expression
of TRPV3 exhibited significantly poorer overall survival
than patients with high TRPV3 expression (P=0.045;
Figure 1C).

To further validate the value of TRPV3 at the protein
level, we collected 100 paired CRC cancer and paracancer
tissues to perform immunohistochemistry staining analysis.
Among the 100 patients, 43 were male and 57 were female.
The median age of these patients was 66. The results
showed that TRPV3 was highly expressed in adjacent
normal tissues (P<0.001; Figure 1D) and low expression
of TRPV3 was significantly associated with poor overall
survival (P=0.008; Figure 1E).

TRPV'3 inbibits the proliferation and migration of CRC

cells

To explore the role of TRPV3 in CRC, we enhanced and
silenced TRPV3 expression, respectively, in Caco-2 and
HCTS8 cells with an average constitutive expression of
TRPV3. TRPV3 expression levels were validated by qRT-
PCR and western blot (Figure 24,2B). Next, CCK-8 assay
was performed, with the results showing that knockdown
of TRPV3 significantly enhanced cell proliferation ability,
while its overexpression showed the opposite results
(Figure 2C,2D). Further, the transwell assay showed that
TRPV3 knockdown notably enhanced cell migration ability,
while ectopic expression of TRPV3 markedly inhibited cell
migration ability (Figure 2E,2F).
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TRPV3 expression. The optimal cutoff values highlighted by the black circles in left panel (A) are shown in histogram of the entire cohort (B),

and Kaplan-Meier plot is displayed in the right panel (C). Immunohistochemical staining of CRC tumor tissues and paired normal tissue
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expression (E). TRPV3, transient receptor potential vanilloid 3; CRC, colorectal cancer.

TRPV’3 silence activated the MAPK signaling pathway

To identify the potential signaling pathway regulated
by TRPV3, we performed GSEA analysis based on the
GSE39582 dataset, and significant gene sets [false discovery
rate (FDR) <5%] were visualized as an enrichment map
(Figure 34). The results showed that low expression of
TRPV3 was accompanied by exceptional activation of several
important cancer-related pathways, of which the MAPK
signaling pathway was the most significant (Figure 3B).
Therefore, we subsequently identified hub genes,
including p-p38, p-JNK, p-cJun, and p-MEKI, in the
MAPK pathways and confirmed their differential expression.
Western blot assay was performed, and the results confirmed

© Journal of Gastrointestinal Oncology. All rights reserved.

a downregulated phosphorylation state of p-p38, p-JNK,
p-cJun, and p-MEK]1 in the TRPV3-overexpression group
compared to the control group (Figure 3C,3D). Conversely,
the phosphorylation state of p38, JNK, c-Jun, and MEK1
were upregulated in the TRPV3-knockdown group
compared to the control group (Figure 3E,3F).

The MAPK pathway is essential for promoting the effect of
TRPV3 attenuation on cell proliferation and migration

To confirm the fundamental role of the MAPK pathway
in mediating the promoting effect of TRPV3 on cell

proliferation and migration, we then treated cells with
an EPAC-selective agonist (8-pCPT-2-O-Me-cAMP,

7 Gastrointest Oncol 2022;13(5):2447-2457 | https://dx.doi.org/10.21037/jgo-22-938
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Figure 2 Western blot and RT-PCR showing TRPV3 overexpression and knockdown in Caco-2 (A) and HCTS (B) cells. Analysis of
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hairpin; oe, overexpression; OD, optical density; RT-PCR, reverse transcription polymerase chain reaction.

100 pM), a MAPK activator, to rescue p-p38, p-JNK,
and p-cJun expression. The results showed that upon
addition of the activator, p-p38, p-JNK, p-MEKI, and
p-cJun were upregulated (Figure 44,4B). To further verify

© Journal of Gastrointestinal Oncology. All rights reserved.

the essential role of the MAPK pathway in the TRPV3
knockdown-induced oncogenic effect, we investigated
cell proliferation and migration activity when exposed
to 8-pCPT-2-O-Me-cAMP. The results showed that

7 Gastrointest Oncol 2022;13(5):2447-2457 | https://dx.doi.org/10.21037/jgo-22-938



Journal of Gastrointestinal Oncology, Vol 13, No 5 October 2022 2453

A KEGG nicotinate and nicotinamide metabolism - B
KEGG FC gamma R mediated phagocytosis - . X . i
9 phagocy @ Enrichment plot: KEGG MAPK signaling pathway
KEGG aminoacyl tRNA biosynthesis - o 0.0 4
KEGG leukocyte transendothelial migration - § -0.1+
KEGG protein export . £ —0.27
2 KEGG spli £7997
8 spliceosome - S 044
38 KEGG Toll-like receptor signaling pathway - v
>
((; KEGG mTOR signaling pathway - © | ‘ |||”” mml"W
O} E=a0y
§ KEGG valine leucine and isoleucine degration - g% 0.1 4 hianevel” (positively corre\aten‘i) ‘
KEGG SNARE interactions in vesicular transport - k] ci 0.0 1
oG . Zero cross at 12990
KEGG RNA degradation = 25 -0.1+
=N - a “low level” (negatively correlated)
KEGG nucleotide excision repair - &= 02 ! T T T
0 5000 10000 15000 20000
KEGG basal transcription factors - Rank in ordered dataset
X . |7 Enrichment profile — Hits Ranking metric scores |
KEGG MAPK signaling pathway _
0 2 4 6
-Log (FDR)
C D
PP33 (W W - 20- e e
B = sh-TRPV3
xxx [ 0e-NC

pUNK | e — e G

p-cJun |_ et —d

P-MEKT | — o — — |

1.5 1 =3 0e-TRPV3

1.0 1

0.5

fractin | SR a——— | 00

Relative ratio of protein/B-actin

p-p38 p-JNK p-cdun p-MEK1
E F
2.0 C3sh-NC
p—p38|“ S —— ”| **  Csh-TRPV3
. =) oe-NC

1.5 1 £ 0e-TRPV3

p-NK | ‘“M

p-MEK1 | e — —|

ot | P ——— 60

Figure 3 GSEA analysis based on patients with low- and high-TRPV3 expression from GSE39582 dataset (A). Enrichment plot of MAPK
pathway (B). Phosphorylation state of p-p38, p-JNK, p-cJun, and p-MEK1 in Caco-2 (C,D) and HCT8 (E,F) cells with or without TRPV3
overexpression/knockdown. *, P<0.05; **, P<0.01; ***, P<0.001. KEGG, Kyoto Encyclopedia of Genes and Genomes; FDR, false discovery
rate; MAPK, mitogen-activated protein kinase; TRPV3, transient receptor potential vanilloid 3; NC, negative control; sh, short hairpin; oe,

1.0 1

0.5

Relative ratio of protein/B-actin

p-p38 p-JNK p-cJun p-MEK1

overexpression; GSEA, Gene Set Enrichment Analysis.

© Journal of Gastrointestinal Oncology. All rights reserved. 7 Gastrointest Oncol 2022;13(5):2447-2457 | https://dx.doi.org/10.21037/jgo-22-938



2454

A
p-p38

p—JNK’“_"‘|

p-MEK1 . i - i

| et sy e |

B

D-p3E | — m— o —
p-UNK | S— —— d
P-MEKT | - -

[ e e N

Yu et al. TRPV3 inhibits CRC progression

c 257 cnNe
B e - ccePT
g 20 TR i At = CPT + TRPV3
T - =3 CPT + shTRPV3
S s
O 154 ==
a
ks
2 1.0 1
©
o
= 0.5+
©
¢
0.0 -
p-p38 p-JNK p-cJun p-MEK1
4 — I cne
c3acPT

Relative ratio of protein/B-actin

3 CPT + TRPV3
=3 CPT + shTRPV3

p-JNK p-cdun

p-p38 p-MEK1

Figure 4 Phosphorylation state of p-p38, p-JNK, p-cJun, and p-MEK1 in Caco-2 (A) and HCTS8 (B) cells with or without TRPV3
overexpression/knockdown treated with CPT. *, P<0.05; **, P<0.01; ***, P<0.001. NC, negative control; CPT, 8-pCPT-2-O-Me-cAMP;

TRPV3, transient receptor potential vanilloid 3; sh, short hairpin.

TRPV3 overexpression partially eliminated the enhancing
effect on cell proliferation (Figure 5A4,5B) and migration
(Figure 5C,5D) caused by 8-pCPT-2-O-Me-camp
treatment, while TRPV3 attenuation increased the
effect further, indicating that MAPK signaling pathway
activity was responsible for TRPV3-mediated growth and
migration in CRC.

Discussion

In recent years, CRC has become a common malignant
tumor, especially in China. The latest estimates show that
there are more than 376,000 new cases of CRC in China
every year, and 191,000 people die from it (10). Therefore,
it is of great importance to explore the occurrence and
development mechanisms of CRC for its prevention
and treatment. A previous study has shown that TRPV3
expression is low in CRC (10), indicating that TRPV3
has a potential regulatory role in the progression of CRC.

© Journal of Gastrointestinal Oncology. All rights reserved.

However, no previous studies have reported the prognostic
and oncogenic role of TRPV3 in CRC. Consequently, we
evaluated TRPV3 expression in cancer tissues using a public
database and our cancer center to investigate its prognostic
value, with the results showing that low expression of
TRPV3 correlated to poor survival. TRPV3 expression
was then enhanced and silenced, respectively, in CRC cells
and it was revealed that TRPV3 attenuation promoted
cell proliferation and migration. Further mechanism
experiments showed that the MAPK signaling pathway
was markedly activated in patients with low expression of
TRPV3, and the activation of MAPK was responsible for
the promoting effect on cell growth and TRPV3-expression
deficiency.

In order to sense and convert physical cues into
biological and molecular responses, all tissues possess
specific cellular machineries (11,12). Hence, basing on
the external stimuli, mechanosensation mediated by cell
structure and functions will regulate important cellular
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Figure 5 Analysis of cell proliferation (A,B) and migration (C,D) abilities of Caco-2 (A,C) and HCT8 (B,D; crystal violet staining, 200x)
cells with or without TRPV3 overexpression/knockdown treated with CPT. *, P<0.05; **, P<0.01; ***, P<0.001. OD, optical density; NC,
negative control; CPT, 8-pCPT-2-O-Me-cAMP; TRPV3, transient receptor potential vanilloid 3; sh, short hairpin.

biological process and thus maintaining homeostasis of
cells and tissues. Changes in Ca**-homeostasis participates
in each step of metastatic process and directs the initiation
of epithelial-mesenchymal transition (EMT) and invasion
(13,14). Plasma membrane-embedded calcium channels
is one of the most critical regulator of Ca’*-homeostasis.
Transient receptor potential (TRP) family proteins have
been identified as one of the most essential part of Ca’*-
channels. There proteins will trigger activation of specific
intracellular cascades through subtle changes in ion influx
by responding to a variety of external stimulus (15,16).
According to sequence homology, the TRP superfamily
can be categorized into 7 subfamilies including the
TRPV, TRPA, TRPC, TRPM, TRPML, TRPN, and
TRPP families (17). Once stimulated, these channels
will transform the membrane potential or intracellular
Ca’™ concentration to influence specific cellular events.
Therefore, deregulation of TRPV also plays a crucial role
in tumor development and progression (18-22).

© Journal of Gastrointestinal Oncology. All rights reserved.

Studies have reported that overexpression of TRPV3 in
human lung cancer cells can promote tumor progression.
The inhibition of TRPV3 can block the cell cycle at the
first growth/synthesis (G1/S) boundary and inhibit lung
cancer cell proliferation and cyclin D1 expression (23). In
addition, it has been reported that TRPV3 could promote
the activation of the EGFR/ERK signaling pathway to
stimulate skin cell proliferation (24). In atopic dermatitis,
inhibition of TRPV3 attenuated skin lesions and dermatitis
in mice, proving that TRPV3 could induce the expression
of inflammatory factors (25). Experimental evidence has
demonstrated that TRPV3 has regulatory roles in cell
proliferation and inflammation, and so we collected CRC
tissue samples for further analysis. The results showed
that TRPV3 expression in CRC was markedly reduced
compared with adjacent normal tissues. Via overexpression
and knockdown of TRPV3 in CRC cells, we found that its
overexpression inhibited the proliferation and migration of
CRC cells, while its knockdown showed the opposite results,
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confirming the idea that TRPV3 expression could inhibit
the progression of CRC. In this study, we found that low
expression of TRPV3 was significantly associated with poor
prognosis of CRC patients. Further experiments revealed
that TPRV3 inhibited cell proliferation and migration by
repressing MAPK signaling pathway. Therefore, TRPV3
is a potential biomarker for the prediction of prognosis of
CRC patients. In addition, it is possible to individualized
the use of MAPK inhibitor in CRC.

Although our study provided some intriguing findings,
it had some limitations. First, we did not perform any
in vivo experiments in this study. In addition, we did not
explore why TRPV3 was downregulated in CRC tissues,
the mechanisms of which might provide more alternatives
for developing therapeutic drugs for CRC. Further study
of the mechanisms of TRPV3 deficiency in activating the
downstream pathways of MAPK is needed.

In conclusion, we investigated and uncovered the
prognostic value and functions of TRPV3 in CRC, revealing
it to be a tumor suppressor and a prognostic marker. Our
findings demonstrated that the MAPK signaling pathway
is a critical mechanism contributing to CRC progression
mediated by TRPV3 silencing, which might facilitate future
drug development for CRC patients.
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