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Regulation of the migration of colorectal cancer stem
cells via the TLR4/MyD88 signaling pathway by the novel
surface marker CD14 following LPS stimulation
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Abstract. Cell surface markers are most widely used in the
study of cancer stem cells (CSCs). However, cell surface
markers that are safely and stably expressed in CSCs have yet
to be identified. Colonic CSCs express leukocyte CD14. CD14
binding to the ligand lipopolysaccharide (LPS) is involved
in the inflammatory response via the Toll-like receptor 4
(TLR4)/myeloid differentiation factor 88 (MyD88) signaling
pathway. TLR4 and MyD88 have been reported to promote the
proliferation, metastasis and tumorigenicity of colon cancer
cells, which is consistent with the characteristics of CSCs. In
the present study, the proposed experimental method to detect
cell proliferation, metastasis and tumorigenesis was used to
confirm that, under LPS stimulation, CD14 promoted the
proliferation, migration and tumorigenesis of colonic CSCs
via the TLR4/MyD88 signaling pathway. Cell Counting Kit-8
and 5-ethynyl-2'-deoxyuridine assays were used to assess the
proliferation and migration of the cells. Colony formation and
nude mouse xenograft assays were used to assess the capacity
of cells to form tumors. Using western blotting and reverse
transcription-quantitative PCR, the mRNA and protein levels
of CD14, TLR4 and MyD88 were examined. It was confirmed
that CD14 promoted the proliferation, metastasis and tumori-
genesis of colon CSCs in response to LPS stimulation via the
TLR4/MyD88 signaling pathway, and CD14* colon cancer cells
were successfully isolated and sorted. According to the results
of proliferation assay, it was determined that CD14 regulated
the LPS-induced proliferation of colon CSCs. CD14, TLR4
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and MyD88 protein and mRNA expression was upregulated
in colon CSCs in response to LPS stimulation. This indicates a
potential novel target for colon CSC-related studies.

Introduction

Adenocarcinomas account for 96% of cases of colorectal
cancer (CRC), which is defined as cancer of the colon or
rectum (1,2). At present, therapeutic advances and improved
early detection screening are available; however, CRC
continues to rank among the leading causes of cancer-related
mortality worldwide (1,3). The primary causes of this are
post-operative cancer recurrence or metastasis, as well as
cancer cell drug resistance (4), which is related to CRC stem
cells (CCSCs), a subpopulation of CRC cells with the capacity
to self-renew, differentiate into multiple lineages, resist therapy
and develop metastasis (5). Therefore, studies are currently
underway to create novel CCSC-targeted therapeutics that will
enhance the isolation and differentiation of CCSCs from other
types of CSCs (6,7).

The most frequently employed markers in CCSC research
are cell surface markers (7). For example, targeting CD133,
CD166, CD44, aldehyde dehydrogenase 1 (ALDH1), leucine
rich repeat containing G protein-coupled receptor 5 (Lgr5)
and epithelial cell adhesion molecule, cell surface markers
present on CCSCs, with monoclonal antibodies has the poten-
tial to shrink tumors and lessen metastasis (8). The lack of a
consistent and reliable marker for CCSCs restricts their use
in clinical practice (7), and they are also present in varying
degrees in stem cells from normal tissues or other cancer
types (9,10).

To initiate pro-inflammatory reactions to invading patho-
gens, lipopolysaccharide (LPS) and CD14, a particular surface
marker of monocytes, macrophages and neutrophils, interact
via the Toll-like receptor 4 (TLR4) signaling pathway (8,11,12).
Notably, LPS promotes CRC development and metastasis
via the TLR4 signaling pathway (13-15). Additionally, CD14
has been linked to tumor recurrence, growth, metastasis and
therapy resistance, which is consistent with CSC traits (such
as recurrence, growth, metastasis and resistance to therapy),
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suggesting also that CD14 may be linked to CCSCs (16-18).
Furthermore, a previous study by the authors revealed that
esophageal CSCs expressed CD14, a novel surface marker (19).

In the present study, CD133 and CDI14 were examined by
immunofluorescence double labeling to qualitatively assess
CD14 expression in CCSCs in paraffin-embedded slices of
CRC tissues and tissues adjacent to the tumor. Subsequently,
CD14* cells were extracted from CRC tissues to examine the
stemness characteristics by analyzing proliferation, tumorige-
nicity and treatment resistance to corroborate the phenotypic
identification. Furthermore, the in vitro detection of migration
enabled the examination of CD14 function.

Materials and methods

Patients and specimens. CRC tissues were obtained from
60 patients (median age, 60.3 years; range, 45-78 years) who
underwent surgical resection without radiotherapy from
January, 2017 to January, 2022 at Hongqi Hospital, Mudanjiang
Medical University (Heilongjiang, China). Paraffin-embedded
sections of colon cancer tumor tissues [i) seven highly differen-
tiated squamous carcinomas; ii) nine moderately differentiated
squamous carcinomas; iii) six lowly differentiated squamous
carcinomas; iv) 14 highly differentiated adenocarcinomas;
v) 12 moderately differentiated adenocarcinomas; vi) seven
lowly differentiated adenocarcinomas; and vii) seven paracar-
cinomatous tissues] were obtained from Mudanjiang Tumor
Hospital, and five post-operative colon cancer tumor tissues
of patients who have not been treated with chemotherapy and
radiotherapy (two highly differentiated and three moderately
differentiated) were obtained from the Hongqi Hospital of
Mudanjiang Medical University (Heilongjiang, China). The
clinical and pathological data of the patients are presented
in Table I. All patients signed an informed consent form.
The present study was approved by the Ethics Committee of
Mudanjiang Medical College (approval no. 2022-MYGZRO06).
The study used 12 specific pathogen-free grade nu/nu immu-
nodeficient mice (male; age, 4-5 weeks; median body weight,
20 g) were purchased from Beijing Vital River Laboratory
Animal Technology Co., Ltd. The animal experiments in
the present study were approved by the Laboratory Animal
Welfare and Ethics Committee of Mudanjiang Medical
College (approval no. 20220228-26).

Reagents. The following reagents were used in the present
study: Collagenase I (Coolaber), DMEM/F12 powder (Gibco;
Thermo Fisher Scientific, Inc.); basic fibroblast growth factor
(bFGF), epidermal growth factor (EGF), leukemia inhibitory
factor (LIF) (all from PeproTech, Inc.); CD133 polyclonal
antibodies (cat. no. 18495-1-AP, Proteintech Group, Inc.);
CD14 polyclonal antibodies (cat. no. CL647-65056; 1:1,000,
Proteintech Group, Inc.); Protein RIPA Lysis Solution
(cat. no. abs9229, Absin); SDS-PAGE Gel Rapid Preparation
Kit (cat. no. abs9367-1Kit, Absin); ECL luminescent solu-
tion (cat. no. abs920-2, Absin); TLR4 primary antibody
(cat. no. 132000; 1:1,000, Absin); myeloid differentiation factor
88 (MyD88) primary antibody (cat. no. abs135682; 1:1,000,
Absin); human CDI14 antibody (MAB3832; 1:1,000); LPS
(cat. no. abs47014848, Absin); Cell Counting Kit-8 (CCK-8;
cat. no. abs50003, Absin) and 5-ethynyl-2'-deoxyuridine

Table I. Clinicopathological characteristics of the 60 patients
with colon cancer.

Characteristic Value
Sex, n (%)
Male 32 (53.3)
Female 28 (46.7)
Age, years, n (%)
>60 36 (60.0)
<60 24 (40.0)
Median age (range), years 60.3 (45-78)
Differentiation, n (%)
Squamous carcinoma 22 (36.7)
Well 71.7)
Moderate 9 (15.0)
Poor 6 (10.0)
Adenocarcinoma 38 (63.3)
Well 16 (26.7)
Moderate 15 (25.0)
Poor 7(11.7)

(EdU) Assay/EdU Staining Proliferation Kit (Abcam); peni-
cillin and streptomycin (Millipore, Sigma); f-actin antibody
(ABO0035, 1:1,000, Shanghai Abways Biotechnology Co., Ltd.);
horseradish enzyme labeled goat anti-rabbit IgG (ZB-2301,
1:10,000, Beijing Zhongsui Jingiao Biotechnology Co.); the
EasySep™ Human CDI14 Positive Selection Kit II (EasySep™;
Stemcell Technologies, Inc.); Cellular Rapid RNA Extraction
Kit (abs60027, Absin); SYBR Premix Ex Taq (Takara Bio,
Inc.); Prime ScripTM RT kit (RR047A, Takara Bio, Inc.).

Immunofluorescence staining. CD133 and CDI14 co-expression
in CRC was examined using tissue slices of the patient-derived
paraffin-embedded tumor samples. Dewaxed paraffin sections
(5 um thickness) were placed in water, permeabilized with 0.3%
Triton X-100 in PBS for 15 min at 37°C and then subjected to 3%
peroxide in PBS for 10 min. In order to label CCSCs, the sections
were incubated with CD133 antibody (1:100 dilution) at 37°C for
120 min and stained with the secondary antibody IgG Texas
Red (cat. no. ab6800; 1:100 dilution; Abcam) at 37°C for 40 min.
For the analysis of CD14, the sections were incubated again with
CD14 antibody (1:100 dilution) at 37°C for 120 min and stained
with another secondary antibody IgG FITC (cat. no. abs20004;
1:100 dilution; Absin Bioscience Inc.) at 37°C for 40 min. To
facilitate cell counting, the sections were counterstained with
DAPI (1:100 dilution, MilliporeSigma) at 37°C for 30 min. The
results were observed under a fluorescence microscope (Nikon
Corporation) and images were captured (scale bar, 50 ym).

Primary culture of human CRC. The surgically removed
CRC tissues were transported to the laboratory as fast as
possible. The tissues were washed three times with PBS, cut
into 3-mm-thick sections and then incubated in serum-free
DMEM/F12, 37°C, humidified atmosphere with 5% CO,.
This was followed by the addition of 10 ng/l bFGF, 20 ng/l
EGEF, 20 ng/l LIF, 100,000 units/]1 penicillin and 100 mg/1
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streptomycin. The medium was changed every other day until
no new cells could proliferate ‘crawl’ out of the tissue block.

To mimic the process of inflammation promoting tumor
development, CD14* cell activation was achieved using LPS.
The inhibition of CD14 by CD14-neutralizing antibodies in the
presence of LPS clarified the effect of CD14 on the migration
of colonic CSCs.

CDI4* cell activation by LPS. A total of three groups of CD14*
cells were randomly formed: i) CD14 group (control group;
untreated); ii) CD14 + LPS group (1 mg/l LPS for 24 h at 37°C)
and CDI14 neutralizing antibody + LPS group (10 pg/ml
neutralizing antibody + 1 mg/l LPS for 24 h at 37°C). At the
end of the treatment period, the cell supernatant of each group
was collected and cell proteins were extracted as samples for
subsequent experimental testing.

Transwell migration assay. Cell migration was detected
using Nunc™ polycarbonate (cat. no. 140644; 8 um pore size;
six-well plates; Thermo Fisher Scientific, Inc.). Cells were
inoculated in the upper chamber of the cell culture inserts in
multiculture dishes at 1x10* cells/well in 500 1 DMEM/12,
and 2 ml DMEM/F12 containing 10 ng/l bFGF, 20 ng/1 EGF
and 20 ng/l1 LIF as a chemotactic incubator was added to the
lower chamber. Cells were placed in the CO, incubator at 37°C
for 24 h. The waste solution was discarded, 0.1% crystal violet
(MilliporeSigma) staining solution was added for 20 min
at 37°C and cells were washed three times with PBS. The
number of migrated cells was observed and counted under an
inverted biological microscope (Olympus Corporation).

Wound healing assay. Cell migration was examined using a
wound healing assay. Cells were seeded into a six-well plate
and cultured until they reached 80% confluency. Following
one PBS wash, the cells at the bottom of the six-well plate
were directly scraped with a 100-ul pipette tip. The cells
were washed twice with PBS. After capturing images under
a microscope and measuring the scratch width, the sample
was incubated at 37°C with 5% CO, for 24 h. An inverted
biological microscope (Olympus Corporation) was used to
capture images of the affected area.

Reverse transcription-quantitative PCR (RT-gPCR). Total
RNA was extracted using the Cellular Rapid RNA Extraction
Kit (abs60027, Absin Bioscience Inc.) and reverse transcribed
to cDNA using the Prime ScripTM RT kit (RR047A, Japan)
and amplified using SYBR Premix Ex Taq (Takara Bio Inc.)
according to the manufacturer's instructions. The reverse
transcription products were used for RT-qPCR analysis, and
the following primer sequences were used for RT-qPCR
(Shenggong Bioengineering Co.): human GAPDH forward,
5'-CAACAGCCTCAAGATCATCAGC-3, reverse, 5'-ATG
AGTCCTTCCACGATACCAA-3"; human TLR4 forward,
5" TGTGCAACACCTTCAGATAAGCA-3, reverse, 5'-ACA
ACAGATACTACAAGCACAC-3"; and human MyD88
forward, 5'-CTGGCTGCTCTCTCAACATGCG-3', reverse,
5'-CCAGTTGCCGGGATCTCCA-3". 15 min at 95°C, 10 sec
at 95°C, 10 sec at 60°C annealed for 40 cycles. The relative
quantification of mRNA of target genes was calculated using
the 244€4 (20) method with GAPDH as an internal reference.

Western blotting. Total protein was extracted in the treated group
(Primary cell extracts derived from previous steps) using RIPA
(cat. no. abs9229, Absin Bioscience Inc.) lysate buffer, quantified
using a BCA Protein Assay Kit (Thermo Fisher Scientific, Inc.),
electrophoresed on an SDS-PAGE (cat. no. abs9367-1Kit) gel
and transferred to a PVDF membrane (Immobilon05317). The
membrane was blocked with 5% skimmed milk, incubated with
primary antibody (Abways AB0035, 1:1,000); TLR4 primary
antibody (Absin cat. no. 132000; 1:1,000,); MyD88 primary
antibody (Absin cat. no. abs135682; 1:1,000,), overnight at 4°C,
and washed three times with TBS with Tween-20 (TBST) for
10 min each. Membranes were incubated with Horseradish
enzyme labeled goat anti-rabbit IgG (ZB-2301,1:10,000) at room
temperature for 2 h. The membrane was washed three times
with TBST for 10 min each. Quantification was performed
using Quantity-One software (Bio-Rad Laboratories, Inc.) using
the ECL chemiluminescence kit (cat. no. BL161A) to detect
protein expression. Protein band signals were semi-quantified
using Imagel] software (version 1.46r) for Windows (National
Institutes of Health).

Statistical analysis. Origin 2021b SR1 v9.8.5.204 (OriginLab)
and SPSS 14.0 (SPSS, Inc.) were used to conduct the statistical
analysis. The data are presented as the mean and standard devia-
tion. One-way ANOVA and the Least Significant Difference post
hoc test were used to compare the means of several groups, and
the Student's t-test (paired or unpaired, where appropriate) was
performed to compare the means of only two groups. P<0.05
was considered to indicate a statistically significant difference.

Results

CD133-labeled CCSCs express CDI4. The presence of
CDI14 in CRC tissues was detected using immunofluores-
cence double staining. Under an orthogonal fluorescence
microscope, CD14" cells exhibiting green fluorescence in
immunofluorescence staining, CCSC surface marker CD133*
cells exhibiting red fluorescence, non-specific DAPI-stained
nuclei exhibiting blue fluorescence, and cells co-expressing
CD14 and CDI133 exhibiting yellow fluorescence were
observed in CRC. CD133-labeled CSCs exhibited CD14
expression. Relative to the nuclei of cancer nests, CD14
is small and the nuclei may present a split image, located
between the relatively sparsely structured and vascular-
ized cancer nests. The positive rate of CD14 and CD133
co-expression was significantly increased in all CRC tissues
compared with paraneoplastic tissues (Fig. 1).

Primary cell culture. During the initial extraction, cells
slowly proliferate and ‘crawl’ out of the tissue, and several
cells with odd shapes and numerous colonies were observed.
Cells gradually adhered to the plate wall and manifested into
a spindle shape. When the cell fragments were removed from
the culture after 14 days, it was observed that the cells varied
in size and shape (Fig. 2).

Magnetic bead sorting analysis. Following immunomagnetic
bead sorting, CD14* (Fig. 3A-b) cells exhibited spindle cell
characteristics and decreased nuclear division, whereas the
CD14 (Fig. 3A-a) cells primarily presented with polyhedral or
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Figure 1. CDI14 is expressed in CD133-labeled colorectal CSCs. (A) CD14 was expressed in CCSCs that had been CD133-labeled. Results of the analysis of
CD14 and CD133 expression in CRC (Fig. 1Ab) and nearby tissues (Fig 1Aa). (B) CD133- and CD14-coexpression in CCSCs. "P<0.05 vs. tissue adjacent to
tumor. CDI133 is also referred to as leukocyte differentiation antigen. CSC subtype. CRC, colorectal cancer; CCSC, CRC stem cell.

Figure 2. Colorectal cancer cell morphology in primary culture. Cells that
eventually attached to the wall typically exhibited morphologies that resembled
parallel spindles. After 14 days of culture, cell fragments were collected, and it
was observed that the cells varied in size and appearance. Scale bar, 100 ym.

irregularly formed spindles. Both CD14* and CD14" cells could
grow in multilayer cultures or form cell clusters in monolayer
cultures after confluence. The growth time was ~5 days of
CD14* and ~7 days for the CD14" cells (Fig. 3A).

Proliferation analysis. The EdU assay results revealed that
CD14* (Fig. 3C-b) cell growth was faster and presenting with

a higher proliferation capability in comparison with CD14~
(Fig. 3C-a) cells (Fig. 3C). This was consistent with the results
of CCK-8 assay (Fig. 3B). This further demonstrated that
CD14* cells exhibited an increased cell proliferative potential.

Clonality analysis. Cell cloning experiments demonstrated
that the CD14* cells were larger, demonstrated increased
nuclear division and aggregated into clusters, as compared
with the CD14" cells (Fig. 4A). The CDI14* cell tumorigenic
ability was observed using a nude mouse xenograft assay.
Following 45 days of implantation, the tumors in the CD14*
cell group were considerably larger as compared with those in
the CDI14" cell group (Fig. 4B).

Drug resistance analysis. The 1Cs, of cells in the CD14* and
CD14" groups was 2.554 and 17.02 mg/l, respectively (Fig. 5),
suggesting that resistance was increased in the positive group
in comparison with the negative group.

Migration via the TLR4/MyD88 pathway following LPS
stimulation. The results of Transwell assay revealed that the
LPS group (Fig. 6A-c) exhibited a greater migratory ability as
compared with the control group (Fig. 6A-a), and the migra-
tory ability was greater in the LPS + neutralizing antibody
group (Fig. 6A-b) compared with the control group (Fig. 6A-a).
According to the results of the wound healing experiments,
migration was significantly enhanced in the LPS group and
slightly enhanced in the LPS + neutralizing antibody group
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Figure 3. CD14* cells of colon carcinoma exhibit enhanced proliferative abilities. (A) As compared with (a) CD14" cells, (b) CD14* cells were spindle-shaped and
smaller in size. By contrast, CD14- cells primarily exhibited polyhedral or irregular spindle shapes. Scale bar, 100 gm. "P<0.05. (B) Results of the Cell Counting
Kit-8 assay demonstrated that CD14* cells proliferated faster in comparison with CD14" cells. “P<0.05. (C) EdU assay results revealed that (b) CD14* cells exhibited
increased proliferation in comparison with (a) CD14" cells; (c) EDU percentage of positive cells. Scale bar, 100 ym. "‘P<0.05. EdU, 5-ethynyl-2'-deoxyuridine.

compared with the control group; the cell migratory ability
was higher in the LPS group than in the LPS + neutralizing
antibody group (Fig. 6B). The RT-qPCR results demonstrated
that the MyD88 mRNA levels in the treatment groups were
increased in comparison with the control group, with the
highest mRNA levels observed in the LPS group (Fig. 6C).
Western blotting also revealed that TLR4 and MyD88 protein
expression was significantly elevated in both the LPS +
neutralizing antibody group and the LPS group, as compared
with the control group, with a greater increase observed in the
LPS group (Fig. 6D).

Discussion

Specific cell surface indicators have been suggested for the
identification of CCSCs (21). Excluding CD133, other cell
surface markers of CCSCs have been identified, including
CD44,CD166, Lgr5 and ALDHI (8). The present study demon-
strated that the cell surface marker CD14 was expressed in the
CD133-]abeled CCSCs. Nuclear division could also be observed
in smaller-sized CCSCs as with the cancer nest cells and CCSCs
were primarily distributed in the tumor around the cancer nests,
which was consistent with the findings of a previous study on
CSC distribution in tumor tissues (22). To validate the pheno-
typic detection, the assessment of the functional capacities of
CCSCs by using in vitro and in vivo assays is required (23).

To identify and confirm the stemness of tumor cells, the
infinite capacity for proliferation, the capacity for self-renewal
and the capacity for tumorigenesis are frequently exam-
ined (24). The proliferation and/or self-renewal capacity
of cancer cells can be examined using CCK-8 and EdU
assays (25). Colony formation and xenograft assays are two

widely used methods for determining the features of tumori-
genesis (25,26). Additionally, since CCSCs may be able to
survive chemotherapy-induced toxicity, drug resistance can
also be used for identification (21,27). The present study
demonstrated that CD14* CRC cells possessed CSC-like stem-
ness using the aforementioned methods.

Numerous microorganisms in the colon may activate similar
receptors through their antigens (for example, the antigen LPS),
which promote the development of CRC (28). The present study
is one of numerous studies that have used an in vivo and in vitro
experimental setup to perform research (29-31). LPS, a crucial
part of the outer membrane of Gram-negative bacteria, can
elicit immune system activation and acute or chronic inflam-
mation (32). LPS has also been linked to carcinogenesis and the
emergence of colon cancer in addition to its role in inflamma-
tory reactions. In previous studies, increased LPS levels were
detected in the blood and CRC tissues of patients with CRC,
even including cases of early-stage adenoma (33,34), revealing
also that circulating LPS could lead to systemic inflammation
and a disordered coagulation system, with the ensuing chronic
inflammation and active coagulation system being linked to
tumorigenesis (35). By examining human CRC cell lines, it was
also revealed that LPS increases CRC metastasis (13,34). The
results of the present study demonstrated that LPS may have
induced the proliferation and migration of CD14* CRC cells that
were CSC-like.

TLR4 is a transmembrane protein that is expressed in various
cancer cells and is largely involved in proliferation, migration
and invasion (36,37). TLR4 stimulates two signaling pathways,
the MyD88-dependent (also known as TRIF-dependent) and the
MyD88-independent (also known as LPS-dependent) pathways,
which are both regulated by CD14 and triggered by LPS (12,28).
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Figure 4. CD14* cells in colon cancer are tumorigenic. (A) Cell cloning experiments demonstrated that CD14* cells were larger, exhibited increased nuclear
division and aggregated into clusters compared with CD14 colorectal cancer cells. Scale bar, 250 ym. ‘P<0.05. (B) CD14* cells were tumorigenic in vivo.
Tumors in the CD14* cell group were markedly larger in comparison with the CD14" cell group 45 days after implantation in nude mice. "P<0.05.
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Figure 5. Cell Counting Kit-8 assay of the ICs efficacy curve of 5-FU in CD14* and CD14" cells at 48 h. 5-FU, 5-fluorouracil.

TLR4/MyD88-dependent pathway activation may encourage  have demonstrated that the TLR4/MyD88 pathway may activate
the development and metastasis of CRC (38,39). The findings  cyclooxygenase-2, the EGF receptor and -catenin-dependent
of the present study demonstrated that following LPS stimula-  pathways that promote CRC cell proliferation (14,38,40-42).

tion, CD14 regulated the proliferation and migration of CD14*

Cheah et al (43) reported that bladder cancer CD14-high

CRC cells through the TLR4/MyD88 pathway. Multiple studies  cells expressed higher levels of numerous inflammatory
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Figure 6. LPS affects cell migration. (A) Cells in the LPS group (c) exhibited the greatest migratory ability compared with those in the (a) control group, and
migration was increased in the (b) LPS + neutralizing antibody group as compared with the control group. Scale bar, 100 zm. (d) Migratory cells (n). "P<0.05.
(B) Migration was significantly enhanced in the (c) LPS group and slightly enhanced in the (b) LPS-neutralized group, as compared with the (a) control group.
Scale bar, 100 ym. (d) Relative migration (%). "P<0.05. (C) mRNA levels of the cells in the treated groups were increased in comparison with the control group,
the highest mRNA levels having been observed in the LPS group. Cellular mRNA levels were higher in the LPS group than in the LPS + neutralizing antibody
group. "P<0.05. (D) Protein expression was significantly increased in both the LPS + neutralizing antibody group and the LPS group compared with the control
group. The highest protein expression was detected in the LPS group. (a) Protein expression images; (b) Expression ratio of TLR4 of Myd88/(3-actin. "P<0.05.
LPS, lipopolysaccharide; MyD88, myeloid differentiation factor 88; TLR4, Toll-like receptor 4.

mediators (IL-6 and IL8/CXCLI1) even in the absence of vascularization than CDI14-low cells, demonstrating that
LPS stimulation and formed larger tumors with higher = CDI14 may promote tumorigenesis and development through
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a variety of mechanisms, which should be investigated in
further studies.

The present study revealed that CD133-labeled CCSCs
expressed the surface marker CD14. In vitro and in vivo experi-
ments demonstrated that primary CD14* cells of CRC exhibited
CSC stemness, and CD14 could regulate the migration of CD14*
CRC cells through the TLR4/MyD88 pathway following LPS
stimulation, suggesting that CD14 may be regarded as a unique
surface marker of CCSCs, potentially providing a therapeutic
target against CCSCs. However, the disadvantage of the present
study was the absence of CD14 expression-related rescue and
knockdown tests, and the functional mechanism of CD14 was
not explored in-depth. Therefore, additional research is neces-
sary for the further elucidation of the CDI14 function in CCSCs.
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