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TLR4/MyD88 signaling determines the
metastatic potential of breast cancer cells
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Abstract. The influence of Toll-like receptor (TLR)4/myeloid
differentiation factor (MyD)88 signaling on the invasion
and metastasis of cancer cells has been previously reported.
The purpose of the present study was to determine the role
of TLR4/MyDS88 in breast cancer cell migration and inva-
sion, and to discover novel therapeutic targets for breast
cancer treatment. TLR4, MyD88 and high mobility group
box 1 (HMGBI) mRNA expression levels were assessed in
highly invasive human MDA-MB-231 breast cancer cells,
breast cancer cells with a low rate of invasion (MCF-7) and
normal human MDA-Kb2 mammary gland cells by reverse
transcription-quantitative polymerase chain reaction. The
protein expression levels of these markers were detected
by western blotting and immunofluorescence. Randomly
selected breast cancer and paracarcinoma tissues were used
to measure TLR4 and MyD88 protein expression levels by
immunohistochemistry. The mRNA and protein expression
levels of TLR4 and MyD88 were significantly higher in
MDA-MB-231 cells compared with either MCF-7 cells or
MDA-Kb2 cells. The mRNA and protein expression levels of
HMGBI were comparable in the two breast cancer cell lines,
with no statistical difference (P>0.05). TLR4 and MyD88
protein expression levels were also significantly higher in
breast cancer tissues compared with paracarcinoma tissues
(P<0.05). TLR4 and MyD88 protein expression levels were
positively correlated with axillary lymph node metastasis and
histological grade (P<0.05). TLR4/MyD88 expression levels
were positively correlated with the metastasis of breast cancer
cells. TLR4/MyD88 may be useful as a novel biomarker to
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evaluate the prognosis and treatment of patients with breast
cancer.

Introduction

Of all gynecological diseases, breast cancer has the highest
incidence worldwide (1). There are a number of causes of breast
cancer, including aberrant estrogen receptor signaling (2),
genetic and environmental factors (3-5) and inflammation (6).
However, breast cancer is not as invasive as other gynecological
tumors, including cervical and ovarian cancers. There are two
types of breast cancer cell lines (MDA-MB-231 and MCF-7) that
are frequently used as models of breast cancer progression and
which exhibit varying metastatic potential (7). Multiple different
signaling pathways control the metastatic potential of these
cells, including those involved in growth and apoptosis (8,9),
hypoxia-associated gene expression (10), proteasomal activa-
tion and serine/threonine-protein kinase mTOR (mTOR) (11),
protein Wnt5a (12), phosphatidylinositol 3-kinase (13), nuclear
factor-xB (NF-«B) (14) and nuclear factor erythroid 2-related
factor 2 signaling (15). These pathways may also contribute to
resistance against first-line endocrine therapy (16).

Toll-like receptors (TLRs) are ancient microbial pattern
recognition receptors that are highly conserved from
Drosophila to humans. TLR4 activates myeloid differentiation
factor 88 (MyD88) upon receiving tumor antigen information
and promotes the resting state of NF-xB nuclear translocation,
finally activating gene transcription (17). By contrast, TLR4
may also allow tumor cells to escape host immune surveillance
through the MyD88 signaling pathway. Li er al (18) identified
that high expression levels of TLR4 and MyD88 were associ-
ated with poor overall survival rates in patients with epithelial
ovarian cancer (EOC). Inhibition of TLR4/MyD88 signaling
may therefore be a useful tool in promoting DNA repair and
maintaining immune responses following ultraviolet radia-
tion-induced damage, which contributes to the development
of nonmelanoma skin cancer (19). High levels of MyD88 are
also associated with reduced survival rates of patients with
EOC (20). Atractylenolide-I, a novel TLR4-antagonist, inhibits
lymphocyte antigen 96 (MD-2)-mediated TLR4/MyD88
signaling, making it a potential therapy for patients with
EOC (21). Finally, targeting the cyclooxygenase 2/prostaglandin
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E2 and TLR/MyD88 signaling pathways in gastric cancer cells
suppresses inflammation and maintains stemness (22).

High mobility group box 1 (HMGBI), an endogenous
ligand for TLR4, has attracted much attention in recent years.
HMGBI is an abundant non-histone nuclear transcription
factor and is involved in the growth and metastasis of pros-
tate (23), colorectal (24), gastric (25), liver (26) and lung (27)
tumors. TLR4 acts as a transmembrane receptor that is
able to activate MyD88-dependent signaling in response to
the binding of HMGB1. HMGB1-mediated TLR4/MyD88
signaling has been implicated in the invasion and metastasis
of a number of different cancer cell types (18,19). However, the
role of TLR4/MyD88 in human breast cancer progression has
not been well characterized.

A previous study identified that the mRNA expression levels
of TLR4 and MYD88 were significantly higher in breast cancer
cells compared with fibroadenoma cells and adjacent normal
tissues; high protein expression levels of TLR4 and MyD88 were
also associated with poor clinical prognosis (28). The current
study aimed to examine the mechanisms underlying cancer
cell invasion mediated by TLR4 and MyD88. MDA-MB-231
and MCF-7 represent human breast cell lines with varying
metastatic and invasive potential. Generally, MCF-7 cells are
non-invasive, while MDA-MB-231 cells are highly invasive (29)
and used to examine the mechanisms of breast cancer metas-
tasis (30). The present study used these two cellular models of
invasion to examine the association between TLR4, MyD88 and
HMGBI expression levels and metastatic potential.

Materials and methods

Cell culture. MCF-7 and MDA-MB-231 cells were purchased
from the cell bank of the Chinese Academy of Sciences
(Shanghai, China). MDA-Kb2 cells were purchased from
Shanghai Composite Biology Co., Ltd (http:/www.xiangbio
.com/; Shanghai, China). Normal human breast tissues were
donated by the First Affiliated Hospital of Fujian Medical
University (Fujian, China). Additional instruments and
reagents used are in Table I.

MDA-MB-231 and MDA-Kb2 cells were cultured in
RPMI-1640 medium (Invitrogen; Thermo Fisher Scientific,
Inc., Waltham, MA, USA) containing 10% fetal bovine serum
(FBS; Thermo Fisher Scientific, Inc.) and MCF-7 cells were
cultured in DMEM (Invitrogen; Thermo Fisher Scientific, Inc.)
containing 0.01 mg/ml bovine insulin and 10% FBS. All cells
were cultured in a humidified incubator with 5% CO, at 37°C.

Immunofluorescence. Cells were fixed with 4% parafor-
maldehyde at room temperature for 30 min, permeabilized
with 0.05% Triton X-100 and blocked with 1% bovine serum
albumin (Invitrogen; Thermo Fisher Scientific, Inc.) for 30 min
at room temperature. The cells were subsequently washed using
1X Tween and PBS (PBST) solution (Beyotime Institute of
Biotechnology, Haimen, China) and incubated with anti-HMGBI1
(cat. no. ab18256; 1:50; Abcam, Cambridge, UK), anti-TLR4
(cat. no. ab220438; 1:50; Abcam) and anti-MyD88 (cat. no. 9284;
1:50; Cell Signaling Technology, Inc., Danvers, MA, USA)
monoclonal antibodies for 1 h at room temperature and washed
five times with 1X PBST, followed by incubation with Alexa
Fluor 555 labeled donkey anti-mouse immunoglobulins (1:100;
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cat. no. A0460; Beyotime Institute of Biotechnology, Shanghai,
China) for 1 h at room temperature. The cells were treated with
DAPI (Sigma-Aldrich; Merck KGaA, Darmstadt, Germany)
for 15 min at room temperature in dark to stain nuclei.
Fluorescence images (x400) were captured using an Olympus
confocal scanning microscope (Olympus Corporation, Tokyo,
Japan). The relative fluorescence intensity was calculated with
Imagel densitometry software (version 1.6, National Institutes
of Health, Bethesda, MD, USA).

Immunohistochemistry. A total of 100 tissue samples were
collected from patients with breast cancer of different stages
from the specimen repository of the Department of Breast
and Thyroid Surgery, The First Affiliated Hospital of Fujian
Medical University. These samples were initially obtained
between January 2012 and December 2013, and were docu-
mented for age, family cancer history, tumor size, histological
grade, tumor stage and axillary lymph node metastasis. A total
of 20 cancer-adjacent tissues were used as a control.

All patients were women aged 35-70 years, with a median
age of 44 years, and all gave written informed consent. Ethical
approval was obtained from the ethics committee of The First
Affiliated Hospital of Fujian Medical University [(2014)106].
None of the patients received neoadjuvant chemotherapy or
radiotherapy prior to biopsy, although each patient received
individualized adjuvant chemotherapy. The tumors were staged
per the American Joint Cancer Committee Guidelines (31) and
included 21 cases of Stage I disease, 38 cases of Stage I disease
and four cases of Stage III disease. Histological grading was
referred to as the standard of diagnosis and treatment (19).

Cancer and control tissues were used for HMGBI1, TLR4
and Myd88 protein detection. Antibodies used for immunohis-
tochemical staining included anti-HMGBI (cat. no. ab18256;
1:50; Abcam), anti-TLR4 (cat. no. ab22048; 1:50; Abcam) and
anti-MyD88 (cat. no. 9284; 1:50; Cell Signaling Technology,
Inc.). Briefly, tissue slides were deparaffinized in xylene and rehy-
drated with an ethanol gradient, consisting of 5-minute washes
using absolute 95, 80 and 70% ethanol. Then the sections were
subjected to antigen retrieval by boiling in 0.01 mol/l sodium
citrate buffer (pH 6.0) in a microwave oven for 10 min. Following
blocking of endogenous peroxidase activity with 0.3% hydrogen
peroxide and blocking nonspecific protein binding with 1.5%
normal goat serum (Thermo Fisher Scientific, Inc.) at room
temperature for 1 h the sections were incubated overnight with
primary antibodies at 4°C in a humidified chamber. The sections
were subsequently incubated with biotinylated goat anti-mouse
IgG (cat. no. ab64255; Abcam) for 30 min at 37°C and proteins
were detected with 3,3'-diaminobenzidine. To evaluate the pres-
ence or absence of lung metastasis, the lung tissues were serially
cut into 5-um slices and every 10th section was stained with
hematoxylin for 10 min, rinsed with running water, differen-
tiated with hydrochloric acid and then stained with eosin for
5 min at room temperature The number of metastases in the
lungs was calculated by two independent pathologists.

RNA isolation and reverse transcription-polymerase chain
reaction (RT-PCR). Total RNA was isolated from cells using
TRIzol® reagent (Invitrogen; Thermo Fisher Scientific, Inc.),
according to the manufacturer's protocol. Total RNA (2 mg)
was reverse transcribed to cDNA with PrimeScript™ 1st Strand



Table I. Expression of TLR4, MyD88 and HMGB1 in breast cancer and cancer-adjacent tissues.

HMGBI1

MyD88

TLR4

P-value P-value

XZ

P-value

No. of specimens

Group

<0.001

<0.001 24 76 67.68
12

86.65

<0.001 59 41
15

88.72

46

54
16

100

Breast cancer

20

Cancer-adjacent tissues
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TLR4, Toll-like receptor 4; MyD88, myeloid differentiation factor 88; HMGB1, high mobility group box 1.

cDNA Synthesis kit (Takara Biotechnology Co., Ltd., Dalian,
China) and RT-PCR was carried out with TaKaRa Ex Taq®
(Takara Biotechnology Co., Ltd.). RT-PCR was performed
according to the following conditions: Pre-denaturation at 95°C
for 5 min, followed by 35 cycles of 95°C for 1 min, 60°C for
45 sec and 72°C for 45 sec, and a final extension at 72°C for
10 min. The primers for RT-PCR were as follows: TLR4 forward
(F), 5" AATGGATCAAGGACCAGAGG-3' and reverse (R),
5'-CAGCCAGCAAGAAGCATCAG-3"; MYDS8S F, 5'-CGC
CGGATGGTGGTGGTTGT-3' and R, 5"TGTAGTCGCAGA
CAGTGATGAACC-3; HMGBI F, 5~AATACGAAAAGG
ATATTGCT-3' and R, 5-GCGCTAGAACCAACTTAT-3'; and
GAPDH F, 5-ATCTGGCACCACACCTTCTACAATGAG
CTGCG-3' and R, 5-CGTCATCCCTGCTTGCTGATCCAC
ATCTGC-3'. The relative mRNA expression of target genes was
normalized to GAPDH with the method of 2444 (32).

Western blot analysis. Whole cell lysates were prepared using
radioimmunoprecipitation assay buffer [1% Triton X-100,
150 mmol/l NaCl, 1 mmol/l EGTA, 50 mmol/l Tris-HCI,
0.1% sodium dodecyl sulfate (SDS), 1% sodium deoxycho-
late and phenylmethylsuphonyl fluoride; Cell Signaling
Technology, Inc.] and western blotting was performed as
previously described (33). The concentration of protein was
determined by bicinchoninic acid kit (Sigma-Aldrich, Merck
KGaA). The same amount of proteins (30 yg) were separated
by 12.5% SDS-PAGE and transferred onto polyvinylidene
difluoride membranes. Following being blocked with 5%
non-fat milk at room temperature for 1 h, the membranes were
treated with anti-TLR4 (cat. no. ab22048; 1:100; Abcam) and
anti-MyD88 (cat. no. 9284; 1:100; Cell Signaling Technology,
Inc.). Antibodies at 4°C overnight. The next morning, the
membranes were incubated with horseradish peroxidase
(HRP)-conjugated goat anti-mouse secondary antibody (Santa
Cruz Biotechnology, Inc.; cat. no. sc-2031; 1:10,000) for 2 h at
room temperature. After being washed, bands were developed
with enhanced chemiluminescence kit (Sigma-Aldrich, Merck
KGaA) and captured with Gel imaging system (Bio-Rad
Laboratories, Inc., Hercules, CA, USA). The relative expression
of target proteins was calculated with Quantity One Software
V4.2 (Bio-Rad Laboratories, Inc.) normalized to GAPDH.

Statistical analysis. Data derived from at least three sepa-
rate and independent experiments were expressed as the
mean =+ standard deviation. Statistical differences of different
groups were performed with SPSS version 19.0 (IBM Corp.,
Armonk, NY, USA). y tests and the Fisher exact probability
method were used to compare the differences between expres-
sion levels of HGBM1, TLR4 and MyD88 in each group, and
the association between their expression levels and the clini-
copathological features of breast cancer. A one-way analysis
of variance with Dunnett's post-hoc analysis was used for
comparisons between multiple groups. P<0.05 was considered
to indicate a statistically significant difference.

Results
Expression levels of TLR4, MYD88 and HMGBI vary

according to metastatic potential in breast cancer cells. It was
identified that TLR4, MYDS88 and HMGBI1 were expressed
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to a marked extent in MDA-MB-231, MCF-7 and MDA-Kb2
cells. The respective expression levels of TLR4 and MYD88
in MDA-MB-231 cells were 10.43 and 2.09 times higher
compared with those in MCF-7 cells (P<0.05; Fig. 1). No
significant differences were observed between the expression
levels of either TLR4 or MYD88 in MCF-7 and MDA-Kb2
cells. TLR4 protein expression in MDA-MB-231 cells was
2.6 times higher compared with MCF-7 cells and 2.4 times
higher compared with MDA-KDb2 cells. The protein expression
levels of MYDS88 in MDA-MB-231 cells were 1.6 times higher
compared with MCF-7 cells and 1.8 times higher compared
with MDA-Kb2 cells (P<0.05; Fig. 1). HMGBI1 was also
expressed in these three cell lines (Fig. 1).

The average fluorescence intensity of TLR4 protein expres-
sion in MDA-MB-231 cells was 0.14 and 0.08 in MCF-7 cells
(P<0.01; Fig. 2). There were no significant differences between
the intensities in MCF-7 and MDA-Kb2 cells (P>0.05). MyDS88
protein was primarily expressed in the cytoplasm of all three
cell types. The average fluorescence intensity of MyDS88 in
MDA-MB-231 and MCF-7 cells was 0.136 and 0.05, respectively
(P<0.01; Fig. 3), while there was no significant difference between
the levels in MCF-7 and MDA-KDb2 cells (P>0.05). These results
suggested that an association may exist between TLR4 and
MyDS88 and the invasive potential of breast cancer cells.

Expression of TLR4 and MyDS88 correlates with the metastatic
potential of tumors from patients with breast cancer. To
examine the association between TLR4/MyD88 signaling and
breast cancer progression, breast tumors were collected from
patients and used to detect the protein expression levels of TLR4
and MyD88. Randomly selected cancer-adjacent tissues were
used as controls. It was identified that TLR4 was primarily local-
ized to the plasma membrane as fine brown granules (Fig. 4).
Expression of TLR4 was identified in 46% (46/100 cases) of
breast tumors and 20% (4/20 cases) of cancer-adjacent tissues
(P<0.001; Table I). MyD88 was primarily localized to the
cytoplasm as brownish yellow granules (Fig. 4). Expression of
MyD88 was identified in 41% (41/100 cases) of breast tumors and
25% (5/20 cases) of cancer-adjacent tissues (P<0.001; Table I).
These results were consistent with the expression patterns of
TLR4 and MyD88 in vitro.

TLR4, MyD88 and HMGBI protein expression is associated
with poor prognosis in patients with breast cancer. To deter-
mine whether there was a correlation between the expression
levels of TLR4, MyD88 and HMGBI and breast cancer inva-
sion, clinical and pathological data were collected from the
100 cases of breast cancer used in the expression analysis. It
was identified that the expression rates of TLR4 in patients
with or without axillary lymph node metastasis were 68.8 and
55% (P<0.05), respectively. TLR4 expression rates for samples
from patients with Stage I/II or Stage III disease were 33.8 and
71.9% (P<0.001; Table II), respectively. The expression rates
of MyD88 in samples with or without axillary lymph nodes
metastasis were 59 and 25.6% (P<0.05), respectively. MyD88
expression rates in samples from patients with Stage I/11 or
Stage III disease were 44.1 and 65.6%, respectively (P<0.05;
Table III). The expression rates of HMGBI in samples with
or without axillary lymph node metastasis were 63.9 and
41% (P<0.05), respectively. For samples from patients with
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Table II. TLR4 expression and the corresponding breast cancer
clinical pathological features.

TLR4
Characteristics No. - + a P-value
Axillary lymph node
metastasis
Yes 61 19 42 1245 0.002
No 39 27 12
Histological grade
Yes 68 45 23 8.155 0.006
No 32 9 23

TLR4, Toll-like receptor 4.

Table III. MyD88 expression and the corresponding breast
cancer clinical pathological features.

MyD88
Characteristics No. - + e P-value
Axillary lymph
node metastasis
Yes 61 25 36  6.094 0.015
No 39 29 10
Histological grade
Yes 68 38 30 5366 0.039
No 32 11 21

MyD88, myeloid differentiation factor 88.

Table IV. HMGB1 expression and the corresponding breast
cancer clinical pathological features.

HMGBI
Characteristics No. - + ¥ P-value
Axillary lymph
node metastasis
Yes 61 2239 6.994 0.017
No 39 23 16
Histological
grade
Yes 68 40 28 5.587 0.028
No 32 100 22

HMGBI, high mobility group box 1.

Stage I/IT or Stage III disease, the rates were 41.2 and 68.7%,
respectively (P<0.05; Table IV).
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Figure 1. TLR4, MYD88 and HMGB1 mRNAs are expressed in MDA-MB-231, MCF-7 and MDA-KDb2 cells. (A) Total RNA was isolated from MDA-MB-231,
MCF-7 and MDA-Kb2 cells for RT-PCR. (B) Proteins were extracted for western blot. The relative mRNA levels of TLR4 (C), MYD88 (D) and HMGBI (E)
were normalized to GAPDH. The relative protein levels of TLR4 (F) and MYD88 (G) were calculated by the normalization to GAPDH. ‘P<0.05. TLR4,
Toll-like receptor 4; MyD88, myeloid differentiation factor 88; HMGBI, high mobility group box 1.

Discussion types worldwide. Targeted medicine has become more wide-

spread, as it improves the diagnosis, prognosis and treatment
Breast cancer is one of the most common cancer types in  of patients with breast cancer (31). More effective molecular
women and is the second most common among all cancer targets of carcinogenesis and metastasis in breast cancer are
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Figure 2. TLR4 protein expression in MDA-MB-231, MCF-7 and MDA-Kb2 cells. (A) The localization of TLR4 in MDA-MB-231, MCF-7 and MDA-Kb2 was
determined by immunofluorescence. TLR4-positive cells were marked in green (indicated by the red arrow) and nuclear was stained with DAPI in blue. Scale
bar=200 pm. (B) The relative fluorescence intensity was calculated with ImageJ densitometry software. “P<0.01. TLR4, Toll-like receptor 4.

being identified every year, including erb-b2 receptor tyrosine
kinase 2 (34), X-C motif chemokine receptor 1 (35) and the
mTOR effectors ribosomal protein S6 kinases B1 and 2, and
eukaryotic translation initiation factor 4E-binding protein
1 (36).

TLR4/MyD88 signaling occurs primarily during inflam-
mation (37), and activation of the TLR4 complex may control
the pathophysiology of a number of human diseases, including

cardiovascular disorders, diabetes, metabolic syndrome,
autoimmune disorders, neuroinflammatory disorders, autism
and chronic fatigue syndrome (38). Repressing TLR4/MyD88
signaling decreases cell viability, activates apoptosis and
increases the levels of inflammatory factors following Bacillus
Calmette-Guerin infection in macrophages (39). Furthermore,
ochratoxin DefiA induces immune-associated toxicity via
reactive oxygen species-mediated TLR4/MyD88 signaling
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Figure 3. MyD88 protein expression in MDA-MB-231, MCF-7 and MDA-Kb2 cells. (A) The localization of MyD88 in MDA-MB-231, MCF-7 and MDA-Kb2
was determined by immunofluorescence. MYD88-positive cells were marked in green (indicated by red arrow) and nuclear was stained with DAPI in blue.
Scale bar=200 um. (B) The relative fluorescence intensity was calculated with ImageJ densitometry software. “P<0.01. MyD88, myeloid differentiation

factor 88.

in porcine alveolar macrophages (40), and curcumin (41)
and irisin (42) exert their biological functions by inhibiting
TLR4/MyD88/NF-kB signaling. The tumor-associated
inflammatory microenvironment may serve a pivotal role
in the progression and prognosis of a number of cancer
types, including ovarian, rectal and prostate cancer (43).
Methicillin-resistant Staphylococcus aureus infection may
enhance non-small cell lung cancer metastasis by upregulating

TLR4 signaling (44), and polysaccharopeptide exerts immu-
nomodulatory effects through TLR4-TIRAP/MAL-MyD88
signaling in peripheral blood mononuclear cells from patients
with breast cancer (45).

Cellular invasion is a common characteristic of malig-
nant tumors. Tumor invasiveness is frequently accompanied
by the overexpression and activation of oncogenes, or the
loss of tumor suppressors. The estrogen receptor-positive
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Breast cancer tissues

Figure 4. TLR4 and MyD88 protein expression levels in breast cancer and cancer-adjacent tissues. The expression of TLR4 (brown granules marked with red
arrows) was primarily localized to the membrane. MyD88 expression (yellow granules marked with red arrows) was primarily localized to the cytoplasm.
Scale bar=500 ym. TLR4, Toll-like receptor 4; MyD88, myeloid differentiation factor 88.

human breast cancer cell line MCF-7, which has a low
metastatic potential, is the most common cellular model of
breast cancer. By contrast, MDA-MB-231, which is estrogen
receptor-negative, has a high rate of invasion and spontaneous
metastasis. The results of the present study demonstrated
that HMGBI1, TLR4 and MyD88 were expressed in MCF-7,
MDA-MB-231 and MDA-Kb2 cells. It was identified that the
protein and mRNA expression levels of TLR4 and MyD88
were significantly higher in MDA-MB-231 cells compared
with MCF-7 cells. These results demonstrated a positive
association between TLR4/MyD88 expression and invasive
potential, which is consistent with the results of other studies
performed on colorectal and ovarian cancer (18,46). However,
the levels of HMGBI, the ligand of TLR4, demonstrated no
statistical differences between cell lines, suggesting that the
expression of the TLR4 receptor, and not its ligand, is the key
regulatory factor that determines invasiveness.

To further examine the association between the
TLR4/MyD88 pathway and breast cancer progression, the
expression levels of TLR4 and MyD88 in breast tumors
from patients with various stages of disease were assessed.
The results demonstrated that the expression levels of TLR4
and MyD88 were significantly increased in breast tumors
compared with normal breast tissue. These levels were posi-
tively correlated with axillary lymph node metastasis and
histological grade. This observation confirmed the associa-
tion between the TLR4/MyD88 pathway and breast cancer
and may provide a novel potential biomarker and therapeutic
target to aid in the prognosis and treatment of patients with
this type of cancer.

In conclusion, the expression levels of TLR4/MyD88 were
positively correlated with the metastatic potential of breast
cancer cells and tumors. The expression levels of TLR4/MyD88
may be used as a biomarker to evaluate the prognosis and
guide the treatment of patients with breast cancer.
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