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Abstract. The Wnt/β‑catenin signaling pathway is a 
well‑studied pathway that drives the carcinogenesis and 
metastasis of colorectal cancer (CRC). The secretion of 
Wnt proteins is essential for the continuous activation of 
Wnt/β‑catenin signaling in CRC. The secretion of Drosophila 
wingless, which is homologous to the human Wnt protein, is 
mediated by sorting nexin 3 (SNX3) in Drosophila; however, 
the role of SNX3 in CRC remains unknown. In the present 
study it was demonstrated that SNX3 reduced the migratory 
and invasive ability of HCT116 human CRC cells, and reversed 
epithelial‑mesenchymal transition (EMT). Conversely, in the 
HT29 CRC cell line, which endogenously expresses high levels 

of SNX3, short hairpin RNA or siRNA‑mediated knockdown 
of SNX3 induced EMT, and enhanced cell migration and inva-
sion. In addition, upregulation of SNX3 significantly inhibited 
metastasis of HCT116  cells to the lungs of mice. These 
SNX3‑mediated effects were associated with downregulation 
of β‑catenin. Taken together, by downregulating β‑catenin, 
SNX3 may mediate EMT and reverse CRC metastasis.

Introduction

Colorectal cancer (CRC) is the third most common type of 
cancer, accounting for 771,000 cases of mortality annually world-
wide (1). Metastasis is the major cause of mortality in patients 
with CRC; however, effective control strategies are limited. In the 
past few decades, dysfunctional Wnt signaling has been demon-
strated to be the major contributor to CRC tumorigenesis and 
metastasis (2). Over 90% of CRC cases carry mutations in genes 
encoding proteins involved in the Wnt/β‑catenin pathway (2). 
Therefore, understanding the effects of Wnt/β‑catenin signaling 
on the development and metastasis of CRC may be useful in 
identifying potential therapeutic targets (3).

In intestinal epithelial cells, excessive Wnt protein expres-
sion continuously activates Wnt/β‑catenin signaling and 
drives epithelial‑mesenchymal transition (EMT) (4), which is 
considered to be one of the major determinants of metastasis (5). 
Conversely, inhibition of Wnt secretion reverses EMT of CRC 
cells (4). Sorting nexin 3 (SNX3) has been demonstrated to 
regulate the secretion of Drosophila Wingless (Wg) which is 
the homolog of human Wnt, via retromer‑dependent Wntless 
recycling (6,7). Therefore it has been hypothesized that human 
SNX3 may affect EMT or the metastases of CRC cells. In the 
present study, it was demonstrated that SNX3 inhibited β‑catenin 
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signaling in CRC cells and reversed the EMT process, thereby 
reducing the metastasis of CRC cells in vitro and in vivo.

Materials and methods

Cell culture. Human CRC cell lines (HCT116, HT29, SW480, 
SW620, SW1116, HCT8, RKO, Colo205, LOVO, Colo320DM 
and NCI‑H716) and a human normal colon epithelial cell line, 
NCM460, were obtained from the Type Culture Collection 
of the Chinese Academy of Medical Sciences. All cells were 
maintained in RPMI‑1640 medium (Invitrogen; Thermo 
Fisher Scientific Inc.), supplemented with 10% (v/v) fetal 
bovine serum (HyClone; GE Healthcare Life Sciences) in a 
humidified incubator at 37˚C and 5% CO2.

Virus infection, small interfering (si)RNA and small hairpin 
(sh)RNA transfection. SNX3 expression lentivirus and a nega-
tive control lentivirus were purchased from GeneCopoeia, Inc. 
HCT116 cells were seeded into 24‑well plates at a density of 
4x105 cells/well. The HCT116 cells were infected by removing 
the old culture medium and replacing it with 0.5 ml diluted 
viral supernatant and incubated at the 37˚C overnight. The 
clones with stable SNX3 expression were selected using 
2 µg/ml puromycin for 2 weeks.

For the siRNA‑SNX3 experiments, cells were seeded in 
6‑well plates at a density of 1x105 cells/well and medium was 
replaced with serum‑free medium once confluence reached 
~80%. Subsequently, 6 µl siRNA‑SNX3 or negative control 
siRNA (NC siRNA) (Shanghai GenePharma Co., Ltd.) was 
mixed with 94 µl Opti‑Minimum Essential Medium (Gibco; 
Thermo Fisher Scientific, Inc.) and 12 µl HiPerfect transfec-
tion reagent (Qiagen China Co., Ltd.). The oligonucleotide 
sequences were as follows: siRNA‑SNX3‑01 sense strand, 
5'‑GCG​UCA​GCU​UCC​UUU​UAG​ATT‑3' and antisense strand, 
5'‑UCU​AAA​AGG​AAG​CUG​ACG​CTT‑3'; siRNA‑SNX3‑02 
sense strand, 5'‑CCA​GCA​ACU​UCC​UCG​AGA​UTT‑3' and 
antisense strand, 5'‑AUC​UCG​AGG​AAG​UUG​CUG​GTT‑3'; 
and NC siRNA sense strand, 5'‑UUC​UCC​GAA​CGU​GUC​
ACG​UTT‑3' and antisense strand, 5'‑ACG​UGA​CAC​GUU​
CGG​AGA​ATT‑3'. The mixture was gently agitated and subse-
quently incubated for 5‑10 min at room temperature, added to 
the cells, and the cells were incubated for 48 h at 37˚C.

HT29 cells were seeded in 6‑well plates at 2x105 cells/well. 
The following day, 1 µg pLKO.1 puro plasmid (Addgene, Inc.) 
encoding either human SNX3 shRNA or NC shRNA were 
mixed with 3.75 µl HiPerfect transfection reagent (Qiagen 
China Co., Ltd.) and 150 µl RPMI‑1640 medium. The mixture 
was gently mixed and subsequently incubated for 10‑15 min at 
room temperature, after which it was added to the cells. After 
48 h, transfected cells were selected using 2 µg/ml puromycin 
for 2 weeks. The medium was replaced once every three days. 
For the si‑β‑catenin experiments, the shSNX3‑HT29 and 
shNC‑HT29 cells were transfected with the siRNA‑β‑catenin 
or NC siRNA for 48 h. β‑catenin siRNA sense strand, 5'‑GCU​
GCU​UUA​UUC​UCC​CAU​UTT‑3' and antisense strand, 
5'‑AAU​GGG​AGA​AUA​AAG​CAG​CTT‑3' were synthesized by 
Shanghai GenePharma Ltd.

Western blot analysis. Cells were lysed in RIPA buffer 
(Beyotime Institute of Biotechnology) supplemented with 

Protease Inhibitor Cocktail (Roche Diagnostics). Equal quanti-
ties (20 µg) of total protein were separated by SDS‑PAGE using 
a 10% gel and subsequently transferred onto polyvinylidene 
fluoride membranes. The membranes were blocked with 5% 
skimmed milk and immunoblotted with the primary antibodies 
against β‑catenin (1:1,000), E‑cadherin (1:1,000), vimentin 
(1:1,000) cat.  nos.  8480, 3195 and 5741 respectively; Cell 
Signaling Technology, Inc.), SNX3 (1:1,000; cat. no. ab56078; 
Abcam) and GAPDH (1:2,000; cat. no. 60004‑1‑Ig; ProteinTech 
Group, Inc.) at 4˚C overnight; antibodies were diluted in 5% 
BSA (Beijing Solarbio Science & Technology Co., Ltd.) in 
Tris‑buffered saline. Following primary antibody incubation, 
membranes were probed with anti‑mouse immunoglobulin 
G (IgG) or anti‑rabbit IgG secondary antibodies (1:10,000; 
cat. no. SA00001‑01 or SA00001‑02, respectively; ProteinTech 
Group, Inc.) at the room temperature for 2 h. The signal was 
visualized using Immobilon Western Chemiluminescent HRP 
Substrate (EMD Millipore) according to the manufacturer's 
protocol. The detection of GAPDH was used as loading control 
and for densitometric analysis. The intensity of the bands 
was semi‑quantified using ImageJ version 1.46r (National 
Institutes of Health).

Immunocytochemistry. Cells were fixed in 4% paraformalde-
hyde at room temperature for 30 min and blocked with goat 
serum (cat. no. SL038; Solarbio Life Sciences, Inc.) for 1 h at 
37˚C. Subsequently, cells were incubated with E‑cadherin and 
vimentin antibodies (1:100; ProteinTech Group, Inc.) at 4˚C 
overnight. The cells were washed with PBS and incubated with 
Alexa Fluor® 594‑conjugated secondary antibodies (1:200; 
cat. no. A32740; Invitrogen; Thermo Fisher Scientific, Inc.) 
at 1:1,000 for 1 h at 37˚C. DAPI (Beijing Solarbio Science & 
Technology Co., Ltd.) was used to stain the cell nuclei for 5 min 
at the room temperature. Images were captured using a fluo-
rescence microscope (Carl Zeiss AG, Oberkochen, Germany).

Invasion and migration assays. Cell migration and invasion 
assays were performed using a 24‑well migration chamber 
(Corning, Inc.) with or without Matrigel™, respectively. For 
the cell migration assays, cells at a density of 5x105 in 200 µl 
serum‑free medium were seeded onto Transwell inserts. The 
bottom chamber was filled with 600 µl medium containing 
20% FBS. For the invasion assays, Transwell inserts were 
coated with 25 µg Matrigel™. After incubation for 48 h, the 
inserts were fixed with neat methanol at room temperature for 
20 min and stained with 2% crystal violet for 30 sec at the room 
temperature. The number of cells which had invaded through 
the membrane per field was counted and imaged under a light 
microscope (magnification, x200; Carl Zeiss AG).

Wound healing assay. The HT29 and HCT116 cells were 
seeded in 6‑well plates at a density of 1x106 cells/well. A 
scratch was made in the center of the well using a sterile 100‑µl 
pipette tip once the confluence reached ~95%. The cells were 
washed three times with PBS and the medium was replaced 
with fresh serum‑free medium. Images were captured on an 
inverted light microscope (magnification, x100; Carl Zeiss 
AG) at 0 and 24 h. Results were expressed as the migration 
index; the distance migrated by HT29 relative to the distance 
migrated by HCT116 (8).
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In  vivo metastasis. A total of 10  female nude mice (aged 
4‑5 weeks and weighing 16‑22 g), purchased from Chengdu 
Dashuo Experimental Animal Co., Ltd, were maintained 
at 37˚C and 50% humidity under a 12‑h light/dark cycle in 
an animal environmental control chamber with free access 
to food and water under specific pathogen‑free conditions. 
HCT116 cells stably expressing SNX3 or vector control, were 
harvested from cell culture plates, washed with PBS, and 
resuspended at a concentration of 1x107 cells/ml in PBS. A 
total of 10 mice were equally divided into two groups. Nude 
mice were injected with 1x106 cells in 100 µl PBS in to the 
tail vein. After 6 weeks, these mice were sacrificed, and body 
weight was examined. All animal experiments were approved 
by the Animal Experimental Ethics Committee of The Third 
People's Hospital of Chengdu, and all procedures performed 
on animals were in accordance with the ethical standards of 
The Third People's Hospital of Chengdu.

Hematoxylin and eosin staining. Upon culling of the mice, 
the lungs were dissected and fixed with 4% paraformaldehyde 
for 30 min at room temperature, followed by embedding in 
paraffin. The tissues were sliced in to 5 µm thick sections, and 
were stained with hematoxylin and eosin staining for 30 sec 
at room temperature. The metastatic foci in the lungs were 
imaged and counted under a light microscope (magnification, 
x50 and x100, respectively).

Statistical analysis. SPSS 20.0 (IBM Corp.) and GraphPad 
Prism  5.0 (GraphPad Software, Inc.) were used for data 
analysis. Quantitative data are presented as the mean ± stan-
dard error of the mean of three independent experiments. 
Comparisons between groups were analyzed using the 
unpaired two‑tailed Student's t‑test, or a one‑way analysis of 
variance where appropriate with a Student's Newman‑Keuls 
test for post‑hoc analysis. P<0.05 was considered to indicate a 
statistically significant difference.

Results

SNX3 expression is downregulated in human CRC cell lines. 
It has previously been reported that different CRC cell lines 
exhibit variable expression of Wnt protein (9). Considering 
the ability of SNX3 to mediate the secretion of Wg, which 

is the Drosophila homolog of Wnt (7), the expression levels 
of SNX3 were examined in 11 CRC cell lines and a human 
normal colon epithelial cell line. The results demonstrated that 
SNX3 expression was significantly decreased in the CRC cell 
lines compared with in the normal colon epithelial cell line 
NCM460 (Fig. 1A and B). These findings suggested that SNX3 
expression may be downregulated in human CRC cell lines.

Expression of SNX3 is inversely associated with the migratory 
and invasive ability of CRC cells. To understand the role of 
SNX3 in CRC cells, the association between SNX3 expres-
sion and the migratory and invasive ability of CRC cells was 
evaluated. HCT116 and HT29 cells were used to investigate 
the effects of SNX3 on the migration and invasion of human 
CRC cells. HCT116 cells exhibited significantly increased 
migratory and invasive activity compared with HT29 cells 
(Fig. 2A‑C). In addition, compared with HT29, the protein 
expression levels of vimentin were significantly upregulated, 
and E‑cadherin was significantly downregulated in HCT116 
(Fig. 2D and E). Furthermore, the expression levels of SNX3 
were higher in HT29 cells compared with in HCT116 cells 
(Fig. 2D). These data indicated an inverse association between 
the expression of SNX3 and the invasive capacity of CRC cells.

SNX3 overexpression suppresses HCT116 migration and 
invasion. To determine whether SNX3 overexpression affects 
cellular processes that are involved in tumor metastasis, the 
effects of SNX3 overexpression on the migration and invasion 
of tumor cells was measured. Since HCT116 cells exhibited 
low SNX3 expression levels, a SNX3 lentivirus was trans-
fected into these cells (Fig. 3A). Overexpression of SNX3 led 
to a decrease in the motility and invasiveness of HCT116 cells 
in vitro (Fig. 3B and C).

Silencing SNX3 promotes HT29 migration and invasion. To 
further evaluate the function of SNX3 on the migration and 
invasion of CRC cells, siRNAs were designed to knockdown 
SNX3 expression in HT29 cells. siRNA1 and siRNA2 were 
demonstrated to effectively knock down expression (Fig. 4A). 
siRNA2 was used in all subsequent experiments. Transwell 
assays demonstrated that SNX3 knockdown significantly 
increased the migratory and invasive ability of HT29 cells 
(Fig. 4B and C).

Figure 1. Endogenous SNX3 expression is downregulated in human CRC cells compared with in healthy colorectal cells. (A) Western blot analysis was 
performed to examine SNX3 expression in 11 CRC cell lines and a human normal colon epithelial cell line. (B) Densitometric analysis of SNX3 expression 
in the CRC cells relative to the normal colon epithelial cell line NCM460. *P<0.05, **P<0.01 vs. NCM460. CRC, colorectal cancer; SNX3, sorting nexin 3.
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SNX3 expression decreases expression of EMT‑associated 
proteins. Since EMT is largely attributable to the migra-
tory and invasive capacity of CRC cells (10), the expression 
levels of EMT markers were measured. To identify whether 
SNX3 inhibits EMT of HCT116 cells, the expression levels 
of EMT‑associated proteins, E‑cadherin and vimentin, which 
are considered markers of epithelial cells and mesenchymal 
cells, respectively, were determined. Overexpression of SNX3 
increased the expression levels of E‑cadherin and decreased 
the expression levels of vimentin (Fig. 3D and E). Conversely, 
the protein expression levels of E‑cadherin were decreased, 
whereas vimentin expression was increased in HT29 cells 
following SNX3 knockdown (Fig. 4D and E). These findings 
suggested that SNX3 may be able to reverse EMT.

SNX3 may reverse EMT of CRC cells by regulating β‑catenin. 
β‑catenin signaling contributes to CRC pathogenesis and 
EMT  (2). Based on assessment of the expression levels of 
β‑catenin and SNX3 in HCT116 and HT29 cells, β‑catenin 
may be negatively associated with SNX3 expression 
(Figs. 2D and 5A). Notably, SNX3 overexpression decreased the 
expression levels of β‑catenin in HCT116 cells (Fig. 5A and B), 
whereas SNX3 knockdown in HT29 cells increased β‑catenin 
expression (Fig. 5A‑B). To examine the association between 
EMT and β‑catenin, the EMT status and invasive ability of 
β‑catenin‑knockdown on HT29 cells transfected with SNX3 
shRNA were examined. The results demonstrated that β‑catenin 
knockdown in shRNA‑SNX3‑transfected HT29 cells signifi-
cantly abrogated the EMT, migration and invasion induced by 

Figure 2. HT29 and HCT116 cells contain differential levels of SNX3, which is inversely associated with their migratory and invasive potential. (A) Transwell 
assays were performed to determine the migratory and invasive abilities of HT29 and HCT116 cells. Scale bar, 200 µm. (B) Number of cells that had invaded 
or migrated to the lower membrane surface in each field after 48 h was counted. (C) Representative images of the wound healing assay were obtained at 
0 and 24 h after scratching. Scale bar, 50 µm. (D) Western blotting was performed to examine the expression levels of SNX3 and epithelial‑mesenchymal 
transition‑associated proteins in the colorectal cancer cell lines HCT116 and HT29. GAPDH was used as the loading control. (E) Protein expression levels 
of E‑cadherin and vimentin were assessed by immunofluorescence in HT29 and HCT116 cells. Vimentin (red), E‑cadherin (red) and DAPI (blue); scale bar, 
50 µm. **P<0.01; ***P<0.001. SNX3, sorting nexin 3.
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SNX3 shRNA (Fig. 5D and E). Therefore, the results suggested 
that SNX3 may reverse EMT in CRC cells in a β‑catenin depen-
dent manner.

SNX3 inhibits the metastasis of CRC cells to the lung in vivo. 
To further investigate the role of SNX3 in lung metastasis of 
CRC cells in vivo, HCT116 cells were infected with SNX3 
overexpression lentivirus or negative control to establish stable 
CRC cell lines. The effect of SNX3 on lung metastasis was 
assessed in immunodeficient female nude mice using tail vein 
injection. The degree of weight loss may be inversely associated 
with the severity of the lung metastasis. After 8 weeks, the 
weight of mice and the metastatic tumor nodules in the lungs 
were measured. The results demonstrated that the weight of 
mice was significantly decreased in mice injected with the 
negative control cells compared with those injected with 

SNX3 overexpression cells (Fig. 6A). Additionally, a decreased 
number of total metastatic foci in the SNX3‑overexpression 
group was observed (Fig. 6B and C). Hematoxylin and eosin 
staining was used to confirm the presence of metastatic tumor 
nodules in the lungs (Fig. 6D). These findings suggested that 
SNX3 may promote metastasis of CRC cells to the lungs.

Discussion

The most common cause of cancer‑associated mortality 
is metastasis and EMT is the most common process by 
which tumorigenic cells become metastatic (11). Therefore, 
inhibiting this transformation may prove beneficial in cancer 
prevention. Wnt/β‑catenin signaling is considered to be the 
primary pathway that regulates EMT and the expression of 
EMT‑associated molecules, including E‑cadherin, vimentin 

Figure 3. SNX3 inhibits the migration and invasion of HCT116 cells by partially reversing EMT. (A) Western blot analysis was conducted to determine SNX3 
protein expression levels; GAPDH was used as the loading control. (B) Transwell assays were performed to determine the migratory and invasive abilities 
of NC‑HCT116 and SNX3‑HCT116 cells. Scale bar, 100 µm. (C) Number of cells that had invaded or migrated to the lower membrane surface in each field 
after 48 h was counted. (D) Western blotting was performed to examine the expression levels of SNX3 and EMT‑associated proteins in NC‑HCT116 and 
SNX3‑HCT116 cells. GAPDH was used as the loading control. (E) Protein expression levels of E‑cadherin and vimentin were detected by immunofluores-
cence in NC‑HCT116 and SNX3‑HCT116 cells. Vimentin (red), E‑cadherin, (red) and DAPI (blue); scale bar, 50 µm. *P<0.05; **P<0.01; ***P<0.001. EMT, 
epithelial‑mesenchymal transition; NC, negative control; SNX3, sorting nexin 3.
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and Snail (12,13). Therefore, suppression of the Wnt/β‑catenin 
signaling pathway and reversal of EMT in cancer cells may 
be a potential approach to cancer therapy (3). In the present 
study, the results suggested that SNX3 may reverse EMT, and 
inhibit the migratory and invasive potential of CRC cells. In 
addition, it was demonstrated that SNX3 was differentially 
expressed in CRC cells with different metastatic capacities. 
When SNX3 was overexpressed in HCT116 cells, the typically 
high migratory and invasive potential of the cells was 
suppressed, and the expression of EMT‑associated proteins 
were decreased. the mesenchymal phenotype reverted back 
to that of epithelial cells. Conversely, HT29 cells exhibited 
an increase in migratory and invasive capacity following 

knockdown of SNX3. SNX3 is a transporter for the secretion 
of Wnt proteins; therefore, it was hypothesized that the 
actions of SNX3 may be associated with β‑catenin signaling. 
β‑catenin was negatively associated with SNX3 expression, 
and knockdown of β‑catenin expression reduced migration 
and invasion. Furthermore, SNX3 overexpression prevented 
lung metastasis of injected HCT116 cells in vivo.

Sorting nexins are part of a large, evolutionarily ancient 
family of proteins in mammals. These proteins regulate 
the trafficking of various proteins among intracellular 
membranes, including endocytosis, protein degradation and 
recycling (14). SNX3 is the only sorting nexin that mediates 
secretion of Wnt protein and retrieval of its receptor, 

Figure 4. SNX3 knockdown promotes the migration and invasion of HT29 cells by promoting EMT. (A) Protein expression levels of SNX3 were detected 
by western blotting. GAPDH was used as the loading control. (B) Transwell assays were performed to determine the migratory and invasive abilities of 
NC‑HT29 and si‑SNX3‑HT29 cells. Scale bar, 100 µm. (C) Number of cells that had invaded or migrated to the lower membrane surface in each field after 
48 h was counted. (D) Western blotting was performed to examine the expression levels of EMT‑associated proteins in NC‑HT29 and si‑SNX3‑HT29 cells. 
GAPDH was used as the loading control. (E) Protein expression levels of E‑cadherin and vimentin were detected by immunofluorescence in NC‑HT29 and 
si‑SNX3‑HT29 cells. Vimentin (red), E‑cadherin (red) and DAPI (blue); scale bar, 50 µm. *P<0.05; **P<0.01; ***P<0.001. EMT, epithelial‑mesenchymal transi-
tion; NC, negative control; si/siRNA, small interfering RNA; SNX3, sorting nexin 3.
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Wntless (6,7). Although SNX3 is important for Wnt signaling 
and epidermal growth factor receptor trafficking  (15), 
information on its role in cancer prevention is limited. The 
present study demonstrated that SNX3 may reverse the 
EMT in CRC cells by suppressing β‑catenin, thus inhibiting 
metastasis. These findings provide novel insights into the 
functions of SNX3, particularly in regulating the EMT and 
cancer metastasis.

At least 19 Wnt members have been identified to date. 
Various Wnt proteins initiate canonical or noncanonical 
β‑catenin signals for distinctive biological purposes (16,17). 
For example, in CRC, the secretion of Wnt3a, a common 
canonical Wnt, acts as an oncogene that activates β‑catenin (5); 

whereas, a noncanonical Wnt, Wnt5a, serves as a tumor 
suppressor that impairs invasion, migration and metastasis of 
CRC cells (18). Therefore, two possible mechanisms by which 
SNX3 inhibits β‑catenin are hypothesized. Firstly, SNX3 
may enhance non‑canonical Wnt signaling. Notably, Wnt5a 
enhances β‑catenin degradation, downregulates its expression 
in CRC cells (19), and is associated with a good prognosis 
for patients with CRC (18). Secondly, SNX3 may affect the 
stability of Wnt receptors, through a similar mechanism to 
that of SNX27, which enhances the endocytosis of Fzd7 and 
promotes the degradation of Fzd7, thus repressing the signals 
transduced by β‑catenin (20). In the present study, examining 
the secretion of Wnt3 or Wnt5a by HT29 cells overexpressing 

Figure 5. SNX3 may reverse EMT of CRC cells by regulating β‑catenin. (A) Protein expression levels of β‑catenin were determined by western blotting. 
(B) β‑catenin expression was semi‑quantified. (C) Following transfection with sh‑SNX3, the expression levels of β‑catenin were detected by western blotting. 
(D) Protein expression levels of β‑catenin and EMT‑associated proteins in NC‑HT29, shSNX3‑HT29 and shSNX3‑HT29‑si‑β‑catenin cells were analyzed 
by western blotting with GAPDH as the loading control. (E) Transwell assays were performed to determine the migratory and invasive abilities of NC‑HT29, 
shSNX3‑HT29 and shSNX3‑HT29‑si‑β‑catenin cells; scale bar, 200 µm. *P<0.05; **P<0.01; ***P<0.001. EMT, epithelial‑mesenchymal transition; NC, negative 
control; sh, small hairpin RNA; si, small interfering RNA; SNX3, sorting nexin 3.
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SNX3 was attempted; however, in the supernatant of cultured 
CRC cells, the quantity of secretory Wnt was too low to be 
effectively detected (data not shown). Future studies need to 
further investigate the effects of SNX3 on CRC.
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