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Abstract. Ly6/Plaur domain‑containing 8 (LYPD8) contrib-
utes to the segregation of intestinal microbiota and intestinal 
epithelia and is critical for the prevention of intestinal inflam-
mation. However, its relevance in cancer biology remains to 
be fully elucidated. The present study aimed to clarify the 
biological effects of LYPD8 on colon cancer tissue from 
patients and colorectal cancer (CRC) cells. The results revealed 
that the expression of LYPD8 was significantly reduced in 
the CRC tissue compared with that in precancerous tissue 
and normal tissue, particularly in stage III tissue. The results 
also revealed increased levels of P65 and signal transducer 
and activator of transcription  3 (STAT3) phosphorylation 
and increased secretion of interleukin‑6 (IL‑6) and tumor 
necrosis factor‑α (TNF‑α) in CRC tissue compared with levels 
in precancerous tissue. Supporting these findings, the levels 
of secreted TNF‑α and IL‑6 were significantly reduced when 
LYPD8 was overexpressed in human CRC cells, and the secre-
tion of TNF‑α and IL‑6 were positively associated with the 
phosphorylation of STAT3 and P65. However, this trend was 
restored upon supplementation with TNF‑α and IL‑6 in CRC 
cells. Furthermore, the overexpression of LYPD8 in CRC cells 
significantly inhibited CRC cell proliferation and migration. 
Overall, the LYPD8‑mediated tumor‑inhibiting role involves a 

direct effect on the secretion of IL‑6/TNF‑α in CRC cells by 
reducing the phosphorylation of STAT3 and P65.

Introduction

Recently, a highly glycosylated glycosylphosphatidylinositol‑ 
anchored protein, known as Ly6/Plaur domain‑containing 8 
(LYPD8), was identified as a novel molecule contributing to 
the segregation of intestinal bacteria and intestinal epithelia in 
the large intestine (1). Lypd8, which is anchored to intestinal 
epithelial cells in the uppermost epithelial layer, is constitu-
tively shed into the intestinal lumen and preferentially binds 
to flagellated bacteria from various genera (2). Mice lacking 
LYPD8 lack the bacteria‑free space immediately above 
the epithelial layer of the colon, indicating that LYPD8 is 
critical for the segregation of intestinal bacteria and colonic 
epithelia (3). Furthermore, LYPD8 is also expressed in the 
colonic epithelia, and the expression of LYPD8 is reduced 
in the colon of some patients with ulcerative colitis (UC) (4). 
However, the biological action and functions of LYPD8 in 
colorectal cancer (CRC) remain to be fully elucidated.

Previous studies have confirmed that several cytokines 
are involved in the transition from inflammation to tumor (5). 
Interleukin‑6 (IL‑6) is an inflammatory factor with a wide 
range of biological effects, including tumor‑promoting 
effects  (6). The levels of IL‑6 have been observed to be 
significantly increased in the serum of patients with UC, 
and the degree of the increase was associated with the 
disease (7). The expression of IL‑6 is regulated by nuclear 
factor‑κB (NF‑κB), which is expressed in multiple cells 
and is involved in regulating the transcription of tumor 
proliferation‑related genes (8). NF‑κB is typically present 
as a dimer or heterodimer, such as the P65/P50 heterodimer, 
in cells  (9). Tumor necrosis factor‑α (TNF‑α) is another 
important inflammatory factor, and increased TNF‑α expres-
sion is present in serum and colon mucosa of patients with 
CRC (10). TNF‑α promotes the progression of CRC, and its 
mechanism may be associated with activation of the NF‑κB 
signaling pathway (11).
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The signal transducer and activator of transcription  3 
(STAT3) signaling pathway acts as a bridge between inflam-
mation and tumors (12). This signaling pathway is a positive 
feedback regulator in various types of cancer, including CRC, 
prostate, lung, breast, pancreatic and ovarian cancer (13). The 
activation of STAT3 can induce the abnormal transcription 
of oncogenes associated with cell proliferation, apoptosis 
and differentiation (14). Numerous cytokines, including IL‑6 
and TNF‑α, exert biological effects in cancer cells through 
the STAT3 signaling pathway  (15). Previous studies have 
demonstrated that the overexpression of IL‑6 can increase the 
anti‑apoptotic effect in cancer cells through the IL‑6‑STAT3 
signaling pathway (16).

In the present study, to evaluate the effects of LYPD8 in 
the biological function of cancer, the expression of LYPD8 
was examined, and the corresponding levels of STAT3/P65 
phosphorylation in and secretion of IL‑6/TNF‑α from CRC 
tissues at different tumor stages were compared with corre-
sponding precancerous tissue and normal tissue. Following 
this, IL‑6/TNF‑α secretion, STAT3/P65 dephosphorylation 
and cell proliferation and migration were detected when 
LYPD8 was overexpressed in CRC cells.

Materials and methods

Histological analysis. A total of 40 patients with CRC (range, 
45‑70  years old) who underwent surgery between  2014 
and 2015 at Sir Run Run Shaw Hospital (Hangzhou, China) 
were recruited. All experiments using human tissues were 
approved by the local institutional Ethics Committee (insti-
tutional review board reference no. 20140213‑19). Written 
informed consent was obtained from patients prior to their 
inclusion in the study. The histological types, disease stages and 
cancer cell contents in each formalin‑fixed paraffin‑embedded 
section were examined by experienced pathologists. Normal 
tissue samples (>3 cm from the edge of cancer tissues) and 
precancerous tissue samples (within 3 cm from the edge of 
cancer tissues) were used as controls. None of the patients 
included in the present study had received preoperative radio-
therapy, chemotherapy or immunotherapy prior to surgery. 
The tissues were fixed overnight in 4% paraformaldehyde 
solution, dehydrated and embedded in paraffin. The tissue 
sections were then deparaffinized in xylene and rehydrated 
in graded ethanol, followed by antigen microwave retrieval. 
The sections were blocked with 3% H2O2 and 10% goat serum 
(cat. no. ab7481; Abcam, Cambridge, UK), and then incu-
bated overnight at 4˚C with STAT3 antibody (dilution 1:100; 
cat. no. ab68153; Abcam) and P65 antibody (dilution 1:100; 
cat. no. ab32536; Abcam). The sections were then incubated 
at 37˚C for 1 h with FITC/PE‑conjugated antibody (dilu-
tion  1:200; cat.  no.  A0562/A0423; Beyotime Institute of 
Biotechnology, Haimen, China). The nuclei were stained DAPI 
(Beyotime Institute of Biotechnology) for 5 min. All sections 
were observed under a confocal laser microscope (LSM780; 
Carl Zeiss AG, Oberkochen, Germany).

Western blotting. The preparation of protein extracts 
from the tissues/cells and electrophoretic separation were 
performed as previously described (17). Following electro-
phoresis, the proteins were transferred onto a polyvinylidene 

difluoride (PVDF) membrane (Merck KGaA, Darmstadt, 
Germany), which was blocked in 5% non‑fat milk (for 
1  h) and further incubated with a STAT3 antibody (dilu-
tion  1:1,000;  cat.  no.  ab68153; Abcam), phosphorylated 
(p)‑STAT3 antibody (dilution 1:1,000; cat. no. AF3294; Affinity 
Biosciences, Zhenjiang, China), P65 antibody (dilution 1:1,000; 
cat. no. ab32536; Abcam), p‑P65 antibody (dilution 1:1,000; 
cat. no. AF2006; Affinity Biosciences) and GAPDH antibody 
(dilution 1:2,000; cat. no. AP0063; Bioworld Technology, Inc., 
St. Louis Park, MN, USA) overnight at 4˚C. Following incuba-
tion, the blots were incubated with the appropriate alkaline 
phosphatase‑labeled secondary antibody (dilution 1:5,000; 
cat. no. AF1030; Beyotime Institute of Biotechnology) for 
2 h at room temperature. Following stringent washing with 
Tris‑buffered saline (TBS) and Tween‑20, the membranes 
were incubated with the alkaline phosphatase substrate for 
5 min at room temperature and then submitted to fluorescence 
detection using the VersaDoc 3000 Imaging system (Bio‑Rad 
Laboratories, Inc., Hercules, CA, USA). The band intensities 
were analyzed using ImageJ v1.8.0 software (NIH; National 
Institutes of Health, Bethesda, MD, USA).

ELISA. The human IL‑6 ELISA kit (cat.  no.  HM10205; 
Bio‑Swamp Life Science, Shanghai, China) and human TNF‑α 
ELISA kit (cat. no. HM10001; Bio‑Swamp Life Science) were 
used for the quantitation of IL‑6 and TNF‑α, respectively. The 
procedure was performed according to the manufacturer's 
protocol.

Isolation of RNA and reverse transcription‑quantitative poly‑
merase chain reaction (RT‑qPCR) analysis. Total RNA was 
extracted from the three cell lines using a Takara MiniBEST 
Universal RNA Extraction kit (Takara Biotechnology Co., Ltd., 
Dalian, China) according to the manufacturer's protocol and 
quantified with a NanoDrop spectrophotometer. Total RNA 
was reverse transcribed with the PrimeScript® RT reagent kit 
(Takara Biotechnology Co., Ltd.) and random hexamers in 
a volume of 20 µl according to the manufacturer's protocol. 
Then samples (4 samples for each group) performed out in a 
PCR gene amplifcation apparatus: 42˚C for 60 min, 70˚C for 
5 min, and then the reaction was terminated, placed on ice for 
storage or stored at ‑20˚C. RT‑qPCR was performed with z 
qPCR kit (SYBR Premix Ex Taq; Takara Biotechnology Co., 
Ltd.) using an Applied Bio‑Rad CFX96 Sequence Detection 
system. The following primers were used for RT‑PCR: 
LYPD8, forward 5'‑CGA​AAG​TTT​GAG​TGT​GCA​AAT​GT‑3' 
and reverse 5'‑CAG​AGC​AGG​GAA​AGA​GGG​TGT‑3'; β‑actin, 
forward 5'‑TGA​CGT​GGA​CAT​CCG​CAA​AG‑3' and reverse 
5'‑CTG​GAA​GGT​GGA​CAG​CGA​GG‑3'. The qPCR thermocy-
cling conditions were performed as follows: Pre‑deformation 
95˚C for 10 min, 1 cycle; denaturation 95˚C for 15 sec and 
annealing 60˚C for 60  sec, 40  cycles. All reactions were 
normalized to the housekeeping gene β‑actin to quantify the 
relative gene expression and were then analyzed using the 
2‑ΔΔCq method (18).

Cell culture. Three CRC cell lines (SW480, HT29 and SW620) 
were used. SW480 (ATCC® CCL‑228™, organism, human; 
tissue, colon; disease, colorectal adenocarcinoma), HT29 
(ATCC® HTB‑38™, organism, human; tissue, colon; disease, 
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colorectal adenocarcinoma) and SW620 (ATCC® CCL‑227™, 
organism, human; tissue, colon; derived from metastatic site, 
lymph node; disease, colorectal adenocarcinoma) cells were 
purchased from the American Type Culture Collection (ATCC; 
Manassas, VA, USA). Three cell lines within passages 10 were 
used in all experiments. Three cell lines were maintained 
at 37˚C in a humidified incubator containing 5% CO2. The 
SW480 and SW620 cells were grown in Dulbecco's modified 
Eagle's medium (DMEM; Corning, Inc., Corning, NY, USA) 
supplemented with 10% fetal bovine serum (FBS; Gibco; 
Thermo Fisher Scientifc Inc., MA, USA). The HT29 cells were 
grown in McCoy's 5A medium (Corning, Inc.) supplemented 
with 10% FBS.

Cell proliferation and migration. The CCK‑8 kit was used 
to investigate SW480 cell proliferation. SW480 cells were 
plated in 96‑well plates and grown for 72 h. The procedure 
was performed according to the manufacturer's protocol. 
Subsequently, the mean percentages of cell survival and apop-
tosis were calculated. To inhibit STAT3 and NF‑κB signaling, 
0.5, 1 and 2 µM niclosamide (Selleck Chemicals, Houston, 
TX, USA) or 5, 15 and 30 µM JSH‑23 (Selleck Chemicals) was 
added to the cell culture medium. SW480 cell migration was 
investigated using Transwell assays. The bottom chambers 
were filled with medium with FBS, and the top chambers were 
seeded with medium without FBS containing 2x104 SW480 
cells. The SW480 cells were allowed to migrate for 24 h, and 
non‑migrating cells were removed by scraping. The migratory 
cells were fixed with 100% methanol and stained with 0.05% 

crystal violet. The migratory cells were observed using a light 
microscope (Nikon Corp., Tokyo, Japan) and quantified by 
manual counting.

Statistical analysis. Statistical significance was assessed with 
two‑way analysis of variance using GraphPad Prism software 
(version 5.0; GraphPad Software, Inc., La Jolla, CA, USA). 
P<0.05 was considered to indicate a statistically significant 
difference. Where significance was revealed, comparisons 
were made using the Bonferroni post hoc test. All results are 
reported as the mean ± standard deviation.

Results

Correlation of the expression of LYPD8 with STAT3/P65 
phosphorylation and IL‑6/TNF‑α secretion in patients with 
CRC. The present study detected the expression and distribu-
tion of STAT3 and P65 in CRC tissues at different stages. As 
shown in Fig. 1A, using immunofluorescence experiments, 
increased expression levels of STAT3 and P65 were observed 
in stage  II  and  IV CRC tissues compared with those in 
precancerous tissue. STAT3 and P65 were was expressed in 
the cytoplasm and nucleus. The results of the western blot-
ting showed that the levels of p‑P65/P65 and p‑STAT3/STAT3 
gradually increased between stage I and III (Fig. 1B and C). 
These results revealed increased phosphorylation levels of 
STAT3 and P65 in CRC tissues.

Previous studies have demonstrated that STAT3 and P65 
can regulate the biological behavior of tumor cells and the 

Figure 1. STAT3 and P65 are activated in colonic tumor tissues from patients. (A) Representative immunofluorescence images revealing activated (a) STAT3 
and (b) P65 in colonic cancer tissue and precancerous tissue. Scale bar, 100 µm. (B) Representative western blotting revealing the expression of p‑P65, P65, 
p‑STAT3 and STAT3 in stages I, II and III colonic tumor tissues. GAPDH was used as a control. (C) Band intensities of western blotting for p‑P65/P65 and 
p‑STAT3/STAT3 in stage I, II and III tissues were analyzed. The data are reported as the mean ± standard deviation of experiments (n=4). **P<0.01, phosphory-
lation levels of P65 in stage I vs. in stage III; **P<0.01, phosphorylation levels of STAT3 in stage I tissues vs. in stage II, III tissues. STAT3, signal transducer 
and activator of transcription 3; p‑, phosphorylated.

https://www.spandidos-publications.com/10.3892/or.2019.7034


XU et al:  LYPD8 REGULATES COLORECTAL CANCER CELL BEHAVIOR2392

expression of inflammatory mediators. Therefore, the present 
study detected the secretion of IL‑6 and TNF‑α in CRC tissues 
at different stages. As shown in Fig. 2A and B, the secreted 
levels of IL‑6 and TNF‑α in stage II and IV CRC tissues were 
significantly increased compared with those in corresponding 
precancerous tissues. These results revealed increased expres-
sion of IL‑6 and TNF‑α in CRC tissues. Following this, the 
gene expression levels of LYPD8 in stage I, II and III CRC 
tissue; precancerous tissue; and normal tissue were assessed 
using RT‑qPCR analysis  (Fig.  2C). Compared with the 
precancerous tissue and normal tissue, the gene expression 
of LYPD8 was significantly reduced in stage  I, II  and  III 
tissues. Furthermore, the expression of LYPD8 was reduced 
in stage III tissue compared with that in stage I tissue. Taken 
together, when STAT3/P65 is phosphorylated and IL‑6/TNF‑α 
is actively expressed, reduced expression of LYPD8 is noted in 
colonic cancer tissue at different stages.

Construction and overexpression of LYPD8 in CRC cells. 
The plasmid DNA for overexpressing LYPD8 was constructed 
using the eukaryotic expression vector (pIRES2), as shown in 
Fig. 3A and B, and the relative expression levels of LYPD8 
in the HT29, SW480 and SW620 cells were examined by 
RT‑qPCR analysis. The lowest expression of LYPD8 was 
noted in the SW480 cells, leading to selection of this cell 
line for the subsequent experiments. As shown in Fig. 3C, 
the gene expression of LYPD8 was significantly increased 
in the LYPD8 overexpression group (LYPD8 OE) compared 
with that in the empty pIRES2 group (control). These results 
indicated that the LYPD8 overexpression vector had been 
successfully used to induce the overexpression of LYPD8 in 
SW480 cells.

Subsequently, IL‑6 and TNF‑α secretion were assessed 
in the LYPD8‑overexpressing SW480 cells using ELISA. As 
shown in Fig. 3D, compared with the control group, IL‑6 and 
TNF‑α secretion were decreased in the LYPD8 OE group. 
This result revealed that the overexpression of LYPD8 inhib-
ited the secretion of IL‑6 and TNF‑α in SW480 cells. The 

protein expression levels of P65, p‑P65, STAT3 and p‑STAT3 
in SW480 cells were then examined in the control, LYPD8 OE, 
LYPD8  OE + TNF‑α and LYPD8  OE + IL‑6 groups, as 
demonstrated by western blotting. As shown in Fig. 3E and F, 
compared with the control group, the phosphorylation levels of 
p‑P65/P65 and p‑STAT3/STAT3 were significantly reduced in 
the LYPD8 OE group. However, this trend was restored when 
the SW480 cells were supplemented with TNF‑α (5 ng/ml) and 
IL‑6 (50 ng/ml) in the culture medium. These results suggest 
that the overexpression of LYPD8 in SW480 cells induced 
the dephosphorylation of P65 and STAT3 and subsequently 
inhibited the secretion of TNF‑α and IL‑6.

Overexpression of LYPD8 inhibits CRC cell proliferation 
and migration. To investigate cell viability under the over-
expression of LYPD8, CCK‑8 assays were performed using 
SW480 cells. As shown in Fig. 4A, the overexpression of 
LYPD8 in SW480 cells inhibited cell viability compared 
with the control group. When the SW480 cells were supple-
mented with TNF‑α (5 ng/ml) and IL‑6 (50 ng/ml) in the 
culture medium, the cell viability of the LYPD8 OE + TNF‑α 
and LYPD8  OE + IL‑6 groups was similar to that of the 
control group. This result indicated that the overexpression 
of LYPD8 inhibits SW480 cell viability, whereas TNF‑α 
and IL‑6 restore viability. Furthermore, it was found that 
niclosamide (STAT3 inhibitor) and JSH‑23 (NF‑κB inhibitor) 
also inhibit cell viability, similar to the overexpression of 
LYPD8 in SW480 cells (Fig. 4B). This result indicated that 
the overexpression of LYPD8 inhibited SW480 cell viability, 
and that this trend was similar to supplementation of STAT3 
inhibitor and NF‑κB inhibitor in the culture medium. 
Transwell assays were used to examine the effect of the over-
expression of LYPD8 on SW480 cell migration. As shown 
in Fig. 4C and D, a more marked inhibitory effect on cell 
migration was observed in the LYPD8 OE group compared 
with that in the untreated cells group and control group. This 
result indicated that the overexpression of LYPD8 inhibits 
SW480 cell migration.

Figure 2. Association between IL‑6/TNF‑α and the expression of LYPD8 in colonic tumor tissue, precancerous tissue and normal tissue at different stages. 
(A) IL‑6 and (B) TNF‑α secretion were analyzed by ELISA in stage II and IV colonic tumor tissue and precancerous tissue. (C) Gene expression of LYPD8 
in stage I, II and III colonic tumor tissue and precancerous tissue. β‑actin was used as a control. The data are reported as the mean ± standard deviation of 
experiments (n=6). **P<0.01, LYPD8 mRNA expression of normal tissue, precancerous tissue vs. colonic tumor tissue in stage I, II and III tissues; ##P<0.01, 
LYPD8 mRNA expression of colonic tumor tissue in stage I tissues vs. in stage III tissues. LYPD8, Ly6/Plaur domain‑containing 8; IL‑6, interleukin‑6; 
TNF‑α, tumor necrosis factor‑α.
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Figure 4. Effects of the overexpression of LYPD8 on SW480 cell proliferation and migration. (A) Cell viability of the control, LYPD8 OE, LYPD8 OE + TNF‑α 
and LYPD8 OE + IL‑6 groups of SW480 cells. (B) SW480 cells were treated with different concentrations (0.5, 1 and 2 µM) of niclosamide and different con-
centrations (5, 15 and 30 µM) of JSH‑23, respectively. (C) Numbers of migratory SW480 cells from the untreated, control and LYPD8 OE groups. (D) Transwell 
assay of SW480 cells from the (a) untreated, (b) control and (c) LYPD8 OE groups (magnification, x200). The data are reported as the mean ± standard devia-
tion of experiments (n=4). *P<0.05, **P<0.01. Control, empty pIRES2 group; LYPD8, Ly6/Plaur domain‑containing 8; OE, overexpression; IL‑6, interleukin‑6; 
TNF‑α, tumor necrosis factor‑α.

Figure 3. Effects of the overexpression of LYPD8 on IL‑6/TNF‑α secretion and STAT3/P65 dephosphorylation in CRC cells. (A) cDNA coding for the 
LYPD8 gene was cloned into the eukaryotic expression vector. (B) Expression levels of LYPD8 in different CRC cells were determined by RT‑qPCR analysis, 
using β‑actin as a control. (C) Overexpression of LYPD8 via transient transfection into SW480 cells was confirmed by RT‑qPCR analysis. (D) IL‑6/TNF‑α 
secretion was analyzed by ELISA in LYPD8 OE groups of SW480 cells. (E) Western blotting revealed expression levels of p‑P65, P65, p‑STAT3 and STAT3 
in the control, LYPD8 OE, LYPD8 OE + TNF‑α and LYPD8 OE + IL‑6 groups of SW480 cells. GAPDH was used as a control. (F) Band intensities of 
western blotting for p‑P65/P65 and p‑STAT3/STAT3 in the control, LYPD8 OE, LYPD8 OE + TNF‑α and LYPD8 OE + IL‑6 groups were analyzed. The 
data are reported as the mean ± standard deviation of experiments (n=4). *P<0.05, phosphorylation levels of P65 and STAT3 in LYPD8 OE groups vs. control, 
LYPD8 OE + TNF‑α and LYPD8 OE + IL‑6 groups; **P<0.01, expression of LYPD8 in control group vs. LYPD8 OE group. Control, empty pIRES2; LYPD8, 
Ly6/Plaur domain‑containing 8; OE, overexpression; IL‑6, interleukin‑6; TNF‑α, tumor necrosis factor‑α; STAT3, signal transducer and activator of transcrip-
tion 3; p‑, phosphorylated; RT‑qPCR, reverse transcription‑quantitative polymerase chain reaction; NS, not significant.
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Discussion

In colonic tumor tissue, a large number of inflammatory 
factors promote inflammation and increase incidence (19). An 
interactive network between cancer cells and the surrounding 
inflammatory microenvironment is formed, which promotes 
cancer cell growth, proliferation and migration  (20). 
Inflammatory disorder induces the dysfunction of colon 
cancer‑related oncogenes and tumor suppressor genes, which 
lead to tumorigenesis (21). Inflammatory reactions also lead 
to the progression and spread of CRC cells (22). LYPD8 is 
specifically expressed in colonic epithelial cells, whereas its 
expression is reduced in colonic epithelial cells from patients 
with UC (23). Mice lacking Lypd8 lack the bacteria‑free space 
immediately above the epithelial layer of the colon, indicating 
that Lypd8 is critical for the segregation of intestinal bacteria 
and colonic epithelia (1,3). Therefore, LYPD8 dysfunction is 
an important factor in the generation of colitis and an impor-
tant regulatory protein in the development of colon cancer.

IL‑6 and TNF‑α are important mediators involved in 
inflammatory reactions and serve an important regulatory 
role in cell behavior (24). IL‑6 is a cytokine that is involved 
in the physiological and pathological processes of numerous 
types of cancer (25). Previous studies have reported that IL‑6 
is an important regulator in the progression and metastasis 
of certain tumors (26). TNF‑α is secreted by macrophages 
or activated T cells and can promote cancer cell growth 
and metastasis  (27). A high expression of TNF‑α leads to 
disorderly association with other cytokines and is involved 
in disease mechanisms (28). The results of the present study 
demonstrated that the expression levels of IL‑6 and TNF‑α 
in CRC tumor tissues were significantly increased compared 
with those in precancerous tissues, which is consistent with 
previous studies. The immune response is a regulatory 
response in the development of CRC involving inflammatory 
factors, including IL‑6 and TNF‑α (29). The results of the 
present study demonstrated that the overexpression of LYPD8 
in CRC cells inhibited the secretion of IL‑6 and TNF‑α.

IL‑6 mediates signaling pathway transduction and the 
activation of transcriptional factors through the STAT3 signaling 
pathway to regulate tumor cell proliferation and migration (30). 
As STAT3 is required for the survival of intestinal epithelial 
cells and maintenance of mucosal integrity, excessive interfer-
ence with systemic STAT3 activation can potentially cause 
gastrointestinal damage (31). When stimulated with extracel-
lular cytokines, including IL‑6, the tyrosine group of STAT3 is 
phosphorylated to p‑STAT3, and homo or heterodimers form via 
the SH2 region. Following this, p‑STAT3 dimers are transferred 
into the nucleus and induce the abnormal expression of down-
stream genes (32). In the present study, p‑STAT3 was detected 
in SW480 cells of the control, LYPD8 OE, LYPD8 OE + TNF‑α 
and LYPD8  OE  +  IL‑6  groups, and the overexpression of 
LYPD8 reduced the phosphorylation of STAT3.

Previous studies have demonstrated that TNF‑α upregulates 
NF‑κB signaling pathway activity (33). NF‑κB is a protein that 
exhibits transcriptional function. NF‑κB initiates gene tran-
scription involved in pathological processes with or without 
other cytokines (34). Due to the stimulating effect on tumor 
development by NF‑κB, a series of drugs have been developed 
that target the activity of NF‑κB (35). NF‑κB exists in cells is 

a dimeric state. P65/p50 heterodimers are the most common 
state, which are widely distributed in cells and are involved in 
the expression and regulation of multiple genes (36). The results 
of the present study demonstrated that the overexpression of 
LYPD8 promoted the phosphorylation of P65, leading to a change 
of cell behavior. In addition, the results demonstrated that the 
secretion of IL‑6 and TNF‑αin CRC tissues was significantly 
increased compared with that in corresponding precancerous 
tissues, and the phosphorylation of STAT3/P65 was induced. 
By contrast, the expression of LYPD8 was significantly reduced 
in stage I, II, and III CRC tissues. These investigations remain 
in progress, and the aim of future investigations is to continue 
to identify the association between the protein expression of 
LYPD8 and the development of CRC.

In conclusion, the present study used clinical samples and 
revealed the association between LYPD8 and the expression 
of IL‑6/TNF‑α. The mechanism by which LYPD8 is involved 
in regulating the STAT3 signaling pathway in CRC, and the 
effect of the overexpression of LYPD8 on CRC behaviors 
were examined. To the best of our knowledge, the present 
study is the first to examine the associations among LYPD8, 
inflammatory factors and the occurrence and development 
of CRC. To investigate the effect of LYPD8, the expression 
of LYPD8 was examined in clinical samples and then over-
expressed in CRC cells. Previous studies had an important 
implication for examining the association between the inflam-
matory microenvironment and tumors. The present study 
provides a theoretical and experimental basis for the design of 
anti‑inflammatory‑targeted treatment for CRC.
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