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Abstract

Introduction: Toll-Like Receptors (TLRs) are members of pattern
recognition receptors that recognize various molecules, including
pathogen-associated molecular patterns and dead-associated
molecular patterns. These receptors are expressed by immune, non-
immune, and tumor cells. Some TLRs are implicated in tumor
progression, while others are involved in tumor suppression. Our
study aimed to evaluate soluble TLR2, TLR4, TLR9, HMGB1, and
HSP70 in breast cancer patients' sera to further understand their roles
in breast cancer development.

Methods: The study population includes 50 breast cancer patients
and 25 healthy individuals Patients provided written informed

consent before participating in the study .Three milliliters of venous

blood were drawn from each person, and serum samples were
evaluated for Toll-Like Receptors (TLRs) titer by ELISA assay.

Results: Soluble TLR2, TLR9, HMGB1, and HSP70 were
significantly higher in patients' serum than in healthy controls. It was
shown that the serum levels of TLR9 and HMGB1 were more
elevated in stages Il and IV of the disease.

Conclusion: Our results suggest that soluble TLR2, 9, and HMGB1
may be a novel prognostic factor in breast cancer, and they could be
a target for immunotherapy in the future. However, more evidence is
needed before introducing this to the bedside.
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Introduction
Breast cancer is the most commonly

diagnosed cancer in Basrah province, and
its incidence has increased noticeably over
the past few years (1). Toll-Like Receptors
(TLR) are evolutionarily conserved
glycoproteins and a member of pattern
recognition  receptors  (PRRs)  that
recognize pathogen-associated molecular
patterns (PAMPs) and damage-associated
molecular patterns (DAMPS) such as HSPs
and HMGB1(2). Previous studies have
shown that TLRs are highly expressed in
various tumor cells and have emerged as
important participants in shaping the tumor
microenvironment. They mediate both pro-
and anti-tumorigenic pathways (3) .These

receptors are activated by endogenous
ligands, including HMGB1, the non-
histone chromosomal protein, and double-
stranded binding DNA without sequence
specificity cells (2). Our study aimed to
investigate the serum concentration level
of TLR2, 4, 9, HSP70, and HMGBL in
breast cancer patients and their expression
levels in different stages and grades of
disease to determine their relationship with
the tumor development.

Materials and Methods

This study was conducted on 50 breast
cancer patients and 25 healthy individuals
with no benign or malignant tumor referred
to the Basrah Oncology center from
January to September 2019. Inclusion
criteria  were aged 30-70 years and
confirmed breast cancer by pathology
report. The patient with a systematic
illness, radiotherapy, or chemotherapy
history was excluded from the study.
Patients provided written informed consent
before participating in the study. All
research steps were carried out with the

approval and supervision of the Basra
Oncology Center.

Blood sample collection

Three milliliters of venous blood were
drawn from each person and allowed to
clot at room temperature for 30min. Then
they were centrifuged at (1500 x g, 10
min). The obtained sera were stored at
-20°C. The concentration of circulating
TLR2, 4, 9, HMGB1, and HSP70 was
measured using the ELISA kit from My
BioSource Company USA.

Statistical analysis

The frequency and distribution of variables
were reported using mean and standard
deviation. Serum levels of TLR 2, 4, 9,
HMGB1, and HSP70 patients were
compared with healthy individuals by
Student's t-test and ANOVA. Statistical
analysis was performed by IBM SPSS
Software version 19.0, and the statistical
significance level of 0.05.

Results

There were no significant differences in
the serum levels of TLR4 between breast
cancer patients and the control group,
while the serum levels of TLR2, 9,
HMGB1, and HSP70 between breast
cancer patients and healthy people were
significantly different (Figure 1).

As shown in Table 1, the mean serum level
of TLR2 was significantly higher in breast
cancer patients (2.117+ 1.026 ng/ml)
compared with the control group
(0.195£0.044 ng/ml). Similarly serum
levels of TLR9 was elevated in patients
(0.371£0.118ng/ml) compared with control
group (0.09+£0.077 ng/ml) (p< 0.05).

Serum levels of HMGB1 and HSP70 in
breast cancer patients were 928.893+378
pg/ml and (66.370 + 23.544 pg/ml,
respectively, and their levels in the control
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group were 89.588+75.832 pg/ml, and
32.250 + 11.580 pg/ml respectively, which
was more elevated in the patients (P< 0.05)
The correlation between patients' serum
levels of TLR 2, 4, 9, HSP70, and HMGB1
with age and clinical variables was
summarized in Table 2. There was no
difference between circulating TLR2, 4, 9,
and patient's age, while HMGB1 serum
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level was higher in the sera of age group
less than 50 years. The serum
concentration of TLR9 and HMGB1
showed higher levels in stages 1l and IV of
the disease compared with other stages
(<0.0001). Neither TLRs (P-value=0.45)
nor DAMPS (P-value=0.32) molecules
showed significant differences between
grades Il and 111 of disease.
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Table 1: Serum Concentration of Tlrs, HMGB1, and HSP70 in Breast Cancer Patients and Control Group

Patients Control
Variables (n=50) (n=25) P _value
Mean + SD (pg/ml) Mean + SD (pg/ml)
TLR2 2.117+ 1.026 0.195+0.044 <0.0001*
TLR4 0.074+0.044 0.08+0.066 0.7
TLRY 0.371+0.118 0.09+0.077 <0.0001*
HMGBI1 928.893 + 378 89.588 + 75.832 <0.0001*
HSP70 66.370 + 23.544 32.250 £ 11.580 <0.0001*

Table 2: Correlation Between Patients' Serum Levels Of TLR 2, 4, 9, HSP70, and HMGB1 With Age and
Clinical Variables

TLR2 TLR4 TLRY9 HMGB1 HSP70
Variables Mean £+ SD Mean £+ SD Mean + SD Mean = SD Mean + SD
ng/ml ng/ml ng/ml pg/ml pg/ml
Age <50 (n=21) 1.267+1.45 1.062+0.41 0.336+.123 788.27+581 40.7+40.05
group > 50 (n=29) 1.786+1.52 0.7776+0.332 0.260+.1634 5651271 49+ 29.12
11 1.49+1.3 1.62+1.41 0.342+0.143 661.17+522 44.7+34.05
Stage 111 1.786+1.03 0.59+0.39 0.205+0.142 307+251 52.59+ 52.12
10Y 1.3+1.2 0.311+0.291 0.313+0.115 958+89 33.58+24
11 1.60+1.3 1.14+0.8 0.305%0.15 658.9+507 46.7+£31
Grade 1 1.3+1.1 0.11+0.106 0.268+0.13 480.7+309 37.3£28
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Discussion

This study investigated the clinical value
of soluble TLRs 2,49 HMGB1 and
HSP70 as possible prognostic factors
during breast cancer diagnosis and the
roles of these receptors and proteins in
breast cancer progression and suppression.
According to our data, soluble TLR2
(STLR2) was higher in breast cancer
patients than in the control group. A study
in 2013 revealed elevated serum levels of
TLR2 in breast cancer patients compared
with healthy controls (4). TLR2 expressed
on breast cancer cells has been implicated
in cancer progression by initiating a
signaling pathway ending with the
activation of transcriptional factor NF-«xB;
the last was involved in breast cancer
invasion and metastasis (5).

We found no significant differences
between patients' serum levels of TLR4
and healthy groups, contrary to
El-Kharashy et al., who revealed a
significant increase of STLR4 in breast
cancer patients. This discrepancy may be
because low amounts of TLR4 are secreted
from cancer cells and the relatively small
number of our study sample size, which is
one of the limitations of this study.
However, TLR4 was thought to be highly
expressed on tumor cells. It was associated
with tumor progression by initiating a
signaling pathway ending with the
activation of the NF-«kB transcriptional
factor. Consequently, the production of
various pro-inflammatory cytokines (IL-6,
MCP-1, MIF, GRO-q, etc.) and some anti-
apoptotic proteins increases, facilitating a
direct or indirect tumor-stimulating effect
(6).

This study showed that the TLR9 serum
level was higher in breast cancer patients
than in the control group. Our study is the

first research in Iraq that evaluates STLR9
in breast cancer patients 'sera. Another
study showed that TLR9 had been highly
expressed by tumor cells in breast cancer;
furthermore, it has been reported as a good
prognostic factor in triple-negative breast
cancer patients (7). In this study, the
elevated levels of STLRY in breast cancer
patients in stage Il of the disease may
prove that TLR9 is a good prognostic
factor for breast cancer severity. Further
studies are needed to understand the role of
STLR9 and the interference between this
soluble form and the membrane-bound
form.

We found that HMGB1 concentrations
were significantly higher in patients
compared to controls. Breast cancer cells
chronically release HMGB1 during
tumorigenesis (8), so HMGB1 might be a
novel biomarker for breast cancer. But the
role of this protein in tumorigenesis has
not been fully understood. There is
growing evidence that implicates the effect
of HMGB1 in cancer metastasis by its
activity to induce the expression of
metalloproteinase. Our results
demonstrated that HMGB1 was higher in
stage Il of the disease than in stage IlI.
These data might support the positive role
of HMGBL1 in tumor suppression.

Our results revealed that circulating
HSP70 was higher in sera of breast cancer
patients than in healthy individuals. HSP70
is overexpressed in breast cancer cells.
Upon release by necrotic cells, HSP70 has
great immunogenic potential for initiating
strong anti-tumor T cell response either
bound to a tumor antigen or antigen-free.
Perhaps measuring it in patients’ serum
may effectively determine the prognosis of
the disease and personalize the treatment
protocol. However, this study was
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conducted on the sera obtained from
Basrah breast cancer patients and needed
to be extended to other countries and larger
sample sizes to provide more accurate
evidence in oncology.

Conclusion
The data revealed the potential of STLR2,
sTLR9, HMGB1, and HSP70 and not
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