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Abstract: Breast cancer (BC) is the most common cause of cancer-related deaths among women
in the Kingdom of Saudi Arabia. An association between the dysregulation of innate immunity,
primarily the deregulation of Toll-like receptors (TLRs), and BC development was described
a long time ago. Several studies have reported that BC risk factors appear to be related to the
interaction between certain genes and exposure to various environmental factors. Here, we
investigated the potential correlation of three TLR2 single-nucleotide polymorphisms (SNPs;
rs3804100, rs4696480, and rs3804099) with the development of BC in female patients from
Saudi Arabia. We collected 126 blood samples from women with BC and 146 blood samples
from healthy women without any clinical signs of BC. The genotypic frequencies of TLR2
polymorphisms were assayed. Our results showed that the genotypic and allelic frequencies
of TLR2 did not differ significantly between BC patients and healthy controls. However, the
distributions of rs3804100 (1350 T/C) genotypes in BC groups were 1%, 19%, and 80% for CC,
CT, and TT, respectively. In the control group, the s3804100 (1350 T/C) genotype distributions
were 3%, 18%, and 79% for CC, CT, and TT, respectively. The SNP 53804100 homozygous
“TT” genotype was not associated with the risk of developing BC in the BC patients compared
with controls (odds ratio [OR], 4.5; confidence interval [CI], 0.49-41.02; P=0.145). The TLR2
rs4696480 AA genotype was observed in 23% of BC patients compared to 18% of control
individuals, the AT genotype was seen in 40% of BC patients and 46% of control individuals,
and the TT genotype was observed in 37% of BC patients and 36% of normal controls. Our
results did not show any difference in genotypic frequency between BC patients and normal
controls for the TLR2 rs3804099 SNP; however, the (C) phenotypic frequency was 49% in BC
patients and 53% in controls. The (T) phenotypic frequency was 51% and 47% in BC patients
and normal patients, respectively. These findings indicate that there is no association between the
TLR2 polymorphisms tested and BC susceptibility in the female population from the Kingdom
of Saudi Arabia. We suggest using other TLR2 SNPs to investigate the possible relationship
between innate immunity deregulation by disruption of TLR2 and potential BC development.
Keywords: breast cancer, genotyping, polymorphism, Toll-like receptors

Background

Breast cancer (BC) is one of the most prevalent forms of cancer in women worldwide'
and the most frequent cause of cancer-related deaths among women in the Kingdom
of Saudi Arabia. In 2012, BC accounted for 25.8% of all newly diagnosed cancers in
the female Saudi population (http://www.scr.org.sa). The median age of women diag-

nosed with BC is ~63 years in the US and Western Europe, compared with 47 years
in the Kingdom of Saudi Arabia.> Hence, BC is an important public health problem in
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Saudi Arabian populations. Studies have shown that chronic
inflammation can be associated with the cellular mechanisms
involved in cancer progression, such as the role of Toll-
like receptors (TLRs) and their signaling pathways.** TLR
family members are involved in the maintenance of innate
immunity in mature human cells® and play an important role
in the early defense against invading microorganisms and
parasites.® To date, more than ten different types of TLRs
have been identified in human beings (TLR1-TLR10) and
are classified into two categories according to their cellular
localization. The first group, consisting of TLR1, TLR2,
TLR4, TLRS, and TLR6, is localized on the surface of the
cell. The second group, which includes TLR3, TLR7, TLRS,
and TLR9Y, is localized on the endoplasmic reticulum, lyso-
somes, or endosomes. The expression of TLRs has recently
been described in different cancer types; however, the role
of TLRs in cancer development remains unclear.®” TLRs
can be used as therapeutic targets in immune disorders and
different types of cancer, because they can induce either
apoptosis or anti-cancer responses.® Studies have demon-
strated that reduction in TLR4 expression leads to increased
colorectal cancer metastasis.”'® Several studies indicate that
polymorphisms and mutations of TLRs are associated with
immune system deregulation and cancer development. For
example, novel gene mutations in two TLRs (TLR1 and
TLR2) are correlated with increased susceptibility to infec-
tion by Mycobacterium avium subsp. Paratuberculosis.'!
Polymorphisms in TLR genes may shift the balance between
pro- and anti-inflammatory cytokines, modulating the risk
of infection, chronic inflammation, and cancer.'? In addition,
basic and epidemiological studies have investigated the asso-
ciation between TLR polymorphism and almost all cancer
types, particularly those caused by carcinogenic infectious
agents, such as gastric cancer, colorectal cancer, liver cancer,
cervical cancer, and nasopharyngeal carcinoma.!* Semlali
et al' have reported clear evidence of an association between
a TLR4 polymorphism and susceptibility to colon cancer
in the Saudi population. Single-nucleotide polymorphisms
(SNPs) of the TLR1, TLR6, and TLR10 genes are associ-
ated with increased prostate cancer risk,' while SNPs of the
TLR2 and TLR4 genes are associated with gastric cancer
development.'®!” In addition, polymorphisms in either TLR2
or TLR4 (Asp299Gly) are correlated with prostate cancer
development in north Indian patients.'®!° Slattery et al*
have linked a TLR4 SNP (rs11536898) with colon cancer.
A previous study by Kim et al*! has shown that TLR2 SNPs
(rs3804099 and rs3804100) are significantly associated
with papillary thyroid cancer (PTC) in Korean populations.

Wang et al have described an association between four
polymorphisms of the TLR2 gene (rs5743708, —-196 to —174
del polymorphism, rs3804099, and rs3804100) and cancer
risk. Polymorphisms —196 to —174 del and rs3804099 were
associated with increased and decreased risks of cancer,
respectively.?? Recently, we have shown that the TLR2 SNP
rs3804099 is associated with colon cancer in female patients
aged <57 years.

The TLR2 rs4696480 and rs3804100 SNPs have been
identified in different types of malignances, but not in BC.
The TLR2 rs3804099 SNP has been reported in BC, but
not in Saudi Arabian populations. Therefore, we wanted to
examine the potential correlation of TLR2 SNPs rs3804100,
rs4696480, and rs3804099 with the development of BC in
female Saudi patients.

Patients and methods

Patient characteristics

This population-based case—control study was carried out in
the Kingdom of Saudi Arabia. The BC samples comprised
blood samples isolated from 126 Saudi women with BC. The
control samples comprised 146 blood samples from healthy
women without any clinical signs of BC. All samples were
obtained from sex- and age-matched (within 5 years) indi-
viduals of King Faisal Medical City of Riyadh prior to any
medical treatment. The median age was 48%8.2 years, with
64.6% and 46.6% of women being postmenopausal in the
BC and control groups, respectively. The eligibility criteria
for controls included demonstrating normal mammography
results and no previous history of cancer. Written informed
consent was obtained from all participants, and approval was
received from the ethics review committee of King Faisal
Medical City (local ethics committee number 15-089E). All
participants completed a self-administered questionnaire on
demographic characteristics (eg, age, sex, etc.), medical con-
ditions, familial history of cancer, and reproductive histories.
Furthermore, immunohistochemistry was performed on
estrogen receptor (ER). The clinical and pathological char-
acteristics are listed in Table 1. Genomic DNA was isolated
from blood samples of control and case groups.

Extraction of genomic DNA

Blood samples (3 mL) of the participants were collected
in vacutainers containing 5% ethylenediaminetetraacetic
acid (EDTA). Genomic DNA was isolated from whole
blood samples using a QIAamp DNA Blood Mini Kit
(Qiagen, Valencia, CA, USA), according to the manu-
facturer’s protocol. DNA concentration was determined
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Table | Clinical characteristics of Saudi BC cases and healthy
controls used for genotyping

Variable Character Patients, n Controls, n
Total people na 126 146
Age (years), =48 years 44 57
median age (48+8.2) >48 years 82 55
ER ER+ 75 na
ER— 49 na
PR PR+ 71 na
PR— 55 na
HER status HER+ 49 na
HER- 78 na

Abbreviations: BC, breast cancer; ER, estrogen receptor; PR, progesterone
receptor; HER, human epidermal growth factor receptor; na, not applicable.

using a NanoDrop 8000 spectrophotometer (Thermo Fisher
Scientific, Waltham, MA, USA), and DNA purity was tested
by calculating the A260/A280 and A260/A230 ratios.

Genotyping assay

The TLR2 rs4696480, rs3804100, and rs3804099 SNPs were
genotyped using a TagMan allelic discrimination assay, as
described previously,'** with an ABI 7500 Real-Time PCR
Instrument (Applied Biosystems, Foster City, CA, USA). The
SNP positions are described in Table S1. DNA (10-20 ng)
from each sample was added to 5.6 UL of 2x TagMan
Universal Master Mix and 200 nM primers in an overall
reaction volume of 10 uL. Primer and probe mixtures were
purchased from the assays-on-demand service of Applied
Biosystems. A total of 5% of the samples were randomly
selected for repeat analysis as a quality control measure to
verify genotyping quality.

Statistical analysis

Genotypic and allelic frequencies were computed and
checked for deviation from the Hardy—Weinberg equilibrium
(HWE; http://ihg2.helmholtz-muenchen.de/cgi-bin/hw/
hwal.pl). Case and control group comparisons and other

genetic comparisons were performed using the chi-square test
and allelic odds ratios (ORs). The 95% confidence intervals
(CIs) were calculated by Fisher’s exact test (two tailed). Sta-
tistical analysis was conducted using the Statistical Package
for the Social Sciences (SPSS) 16.0 software for Windows.
P-values <0.05 were considered as statistically significant.

Results

Analysis of clinical data parameters
The current study included 126 BC cases and 146 healthy
controls. The clinical characteristics of the patients in both

groups were compared. These characteristics included
patient age, nationality, family history, smoking habits,
BC stage, medications, ER status, and presence of other
diseases. The study population was classified into two age
groups: >48 years and <48 years. The mean age of the BC
patients and healthy controls (48+8.2) was not statistically
different (Table 1).

Interactions between TLR2
polymorphisms and BC risk in

Saudi Arabian patients

Three TLR2 SNPs (rs4696480 A/T, rs3804099 C/T, and
rs3804100 C/T) were genotyped and assessed for deviation
from the HWE. The phenotypic and genotypic character-
istics of the Saudi Arabian patient and control groups are
summarized in Table 2. The TLR2 genotypic distribution is
presented in Table 3. The genotype and allele frequencies
of TLR2 did not differ significantly between BC patients
and controls. However, the distributions of rs3804100
(1,350 T/C) genotypes in BC groups were 1%, 19%, and
80% for CC, CT, and TT, respectively, whereas in control
groups, the distributions were 4 (0.03), 27 (0.18), and 115
(0.79) for CC, CT, and TT, respectively. The homozygous
rs3804100 “TT” SNP genotype did not show any association
with BC patients compared with normal controls (OR, 4.5;
CI, 0.49-41.02; P=0.145; Table 3). For TLR2 rs4696480, the
AA genotype was present in 23% of BC patients and 18%
of control subjects, AT was present in 40% of BC patients
and 46% of control patients, and TT was present in 37% of
BC patients and 36% of control patients. Our results for the
TLR2 rs3804099 SNP did not show any difference in geno-
type frequency between BC patients and normal controls.

Table 2 Distribution of genotypes and allele frequencies of the
TLR2 gene loci among Saudi BC patients and healthy controls

Genotype Cases,n HWE P-value Controls,n HWE P-value

rs3804100

CcC | 0.728395 4 0.051917
CT 24 27

T 99 115

rs4696480

AA 29 0.306821 25 0.048883
AT 51 63

TT 46 50

rs3804099

CcC 32 0.480478 42 0.424288
CcT 58 71

TT 35 33

Abbreviations: TLR2, Toll-like receptor 2; BC, breast cancer; HWE, Hardy—
Weinberg equilibrium.
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Table 3 Genotype frequencies of TLR2 gene polymorphism in Saudi BC patients and healthy controls

Gene SNP ID Genotype Breast, n (%) Controls, n (%) OR 95% ClI 2-value P-value
TLR2 rs3804100 n=124 n=146

CcC I (0.01) 4 (0.03) Ref

CcT 24 (0.19) 27 (0.18) 4.800 0.496—46.472 2.14 0.14312

TT 99 (0.80) 115 (0.79) 4.500 0.494-41.022 2.12 0.14563

CT+TT 123 (0.99) 142 (0.97) 4.556 0.502—41.382 2.17 0.14078
C 26 (0.10) 35(0.12) Ref

T 222 (0.90) 257 (0.88) 1.220 0.692-2.151 0.47 0.49199

rs4696480 n=126 n=138 OR 95% CI 2-value P-value
AA 29 (0.23) 25 (0.18) Ref

AT 51 (0.40) 63 (0.46) 0.769 0.387-1.528 0.56 0.45350

TT 46 (0.37) 50 (0.36) 0.812 0.403-1.639 0.34 0.56167

AT+TT 97 (0.77) 113 (0.82) 0.789 0.420-1.483 0.54 0.46168
A 109 (0.43) 113 (0.41) Ref

T 143 (0.57) 163 (0.59) 0.908 0.630-1.310 0.26 0.60681

rs3804099 n=125 n=146 OR 95% ClI 2-value P-value
cC 32 (0.26) 42 (0.29) Ref

CcT 58 (0.46) 71 (0.48) 1.185 0.643-2.183 0.30 0.58569

TT 35(0.28) 33(0.22) 1.430 0.710-2.881 1.01 0.31593

CT+TT 93 (0.74) 104 (0.71) 1.267 0.717-2.238 0.67 0.41469
C 122 (0.49) 155 (0.53) Ref

T 128 (0.51) 137 (0.47) 1.211 0.844-1.737 1.08 0.29951

Abbreviations: TLR2, Toll-like receptor 2; BC, breast cancer; SNP, single-nucleotide polymorphism; OR, odds ratio; Cl, confidence interval; Ref, reference.

However, the TLR2 rs3804099 (C) genotype frequency was
49% and 53% in BC and control subjects, respectively. The
TLR2 rs3804099 (T) genotype frequency was 51% and 47%
in BC patients and control patients, respectively (Table 3).

Correlation between genotype
distribution of TLR2 gene polymorphisms

and clinical parameters

The genotype frequencies of TLR2 were analyzed based
on patient age in this study. This indicated that the median
age of BC onset in the patients examined was 58 years. We
further evaluated the relationship between the three TLR2
gene polymorphisms and patients of younger age at BC diag-
nosis by stratifying the patients as either =48 years (n=44
for BC patients and n=57 for control patients) or >48 years
(n=82 for BC patients and n=55 for control patients) of age.
The genotype distributions of TLR2 SNPs, along with the
statistical analysis, are shown in Tables 4 and 5. None of
the three TLR2 SNPs analyzed showed any significant asso-
ciation with BC, irrespective of stratification. For instance,
the distributions of rs3804100 (1350 T/C) genotypes in
BC groups were 2%, 26%, and 72% for CC, CT, and TT,
respectively, whereas in control groups, the distributions
were 5%, 20%, and 75% for CC, CT, and TT, respectively.
The heterozygous “CT” genotype of the rs3804100 SNP
was not associated with increased risk of developing BC
in BC patients compared to matched healthy controls

(OR, 3.00; CI, 0.27-33.48; P=0.356; Table 4). As shown
in Table 5, the frequency of the rs4696480 (Arg753Gln)
genotypes were 23%, 40%, and 37% for CC, CT, and TT,
respectively, in BC patients and 17%, 45%, and 38% for CC,
CT, and TT, respectively, in controls.

We examined the relationship between BC risk and
individual SNPs according to ER status of the cancer cells.
The TLR2 genotype distributions were compared between
patients with estrogen receptor positive (ER +ve) BC cells
and estrogen receptor negative (ER —ve) BC cells, with
ER +ve and ER —ve healthy control individuals, respectively
(Tables 6 and 7). None of the SNPs examined were associ-
ated with BC in the ER +ve group compared to the controls.
As shown in Table 6, the frequencies of rs3804099
(Asn199Asn) genotypes in BC patients were 28%, 48%, and
24% for CC, CT, and TT, respectively, whereas in controls,
the frequencies were 29%, 49%, and 22% for CC, CT, and TT,
respectively (Table 6). Furthermore, no significant difference
in the distribution of TLR2 genotypes between the ER —ve
BC cases and the controls was observed, with the exception
of'the T allele of SNP rs3804099, which showed a significant
correlation with BC patients compared with healthy controls
(OR, 1.61; CI, 0.996-2.619; P=0.005; Table 7).

Discussion
Development of cancer is usually associated with a dysfunc-
tion of the human immune system; therefore, cancer risk is
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Table 4 Comparison of genotype frequencies of SNPs in the TLR2 gene between Saudi BC cases (patient age =48 years) and healthy

controls
Gene SNP ID Genotype Breast, n (%) Controls, n (%) OR 95% CI 2-value P-value
TLR2 rs3804100 n=43 n=57
cc | (0.02) 3 (0.05) Ref
CcT Il (0.26) I'1 (0.20) 3.000 0.27-33.48 0.85 0.35622
TT 31 (0.72) 43 (0.75) 2.163 0.21-21.78 0.45 0.50350
CT+TT 42 (0.98) 54 (0.95) 2.333 0.234-23.246 0.55 0.45799
C 13 (0.15) 17 (0.15) Ref
T 73 (0.85) 97 (0.85) 0.984 0.450-2.154 0.00 0.96809
rs4696480 n=44 n=57 OR 95% CI 2-value P-value
AA 10 (0.23) 12 (0.21) Ref
AT 18 (0.41) 24 (0.42) 0.900 0.319-2.542 0.04 0.84231
TT 16 (0.36) 21 (0.37) 0914 0.316-2.644 0.03 0.86860
AT+TT 34 (0.77) 45 (0.79) 0.907 0.351-2.345 0.04 0.83978
A 38 (0.43) 48 (0.42) Ref
T 50 (0.57) 66 (0.58) 0.957 0.545-1.679 0.02 0.87805
rs3804099 n=44 n=57 OR 95% CI 2*-value P-value
cC 10 (0.23) 16 (0.28) Ref
CcT 25 (0.57) 28 (0.49) 1.429 0.549-3.718 0.54 0.46407
TT 9 (0.20) 13 (0.23) I.108 0.347-3.535 0.03 0.86283
CT+TT 34 (0.77) 41 (0.72) 1.327 0.533-3.301 0.37 0.54255
C 45 (0.51) 60 (0.53) Ref
T 43 (0.49) 54 (0.47) 1.062 0.609-1.853 0.04 0.83296

Abbreviations: SNP, single-nucleotide polymorphism; TLR2, Toll-like receptor 2; BC, breast cancer; OR, odds ratio; Cl, confidence interval; Ref, reference.

two to three times greater in patients with immunodeficiency.**
It has been shown that colon cancer risk is closely related
to the downregulation of TLR2, one of the members of the
TLR family involved in innate immunity defense against

microorganisms.??¢ This downregulation occurs because of
the SNPs, epigenetic changes, or microRNA modifications.
Previous studies have shown that genetic variations in TLR2,
particularly those arising from polymorphisms, are often

Table 5 Comparison of genotype frequencies of SNPs in the TLR2 gene between Saudi BC cases (patient age >48 years) and healthy

controls
Gene SNP ID Genotype Breast, n (%) Controls, n (%) OR 95% ClI 2-value P-value
TLR2 rs3804100 n=81 n=55
CcC 0 (0.00) 1 (0.02) Ref
CcT 13 (0.16) 9 (0.16) 4.263 0.156-116.34 1.36 0.24370
TT 68 (0.84) 45 (0.82) 4516 0.18-113.32 1.49 0.22201
CT+TT 8l (1) 54 (0.98) 4.486 0.179-112.162 1.48 0.22321
C 13 (0.08) 11 (0.10) Ref
T 149 (0.92) 99 (0.90) 1.274 0.549-2.956 0.32 0.57296
rs4696480 n=82 n=53 OR 95% ClI 2-value P-value
AA 19 (0.23) 9(0.17) Ref
AT 33 (0.40) 24 (0.45) 0.651 0.251-1.687 0.78 0.37573
T 30 (0.37) 20 (0.38) 0.711 0.268-1.882 0.47 0.49096
AT+TT 63 (0.77) 44 (0.83) 0.678 0.281-1.638 0.75 0.38640
A 71 (0.43) 42 (0.40) Ref
T 93 (0.57) 64 (0.60) 0.860 0.523-1.413 0.36 0.55054
rs3804099 n=81 n=55 OR 95% ClI 2-value P-value
CcC 22 (0.27) 18 (0.33) Ref
CcT 33 (041) 24 (0.44) 1.125 0.498-2.542 0.08 0.77699
TT 26 (0.32) 13 (0.23) 1.636 0.658-4.072 1.13 0.28835
CT+TT 59 (0.73) 37 (0.67) 1.305 0.619-2.752 0.49 0.48440
C 77 (0.48) 60 (0.55) Ref
T 85 (0.52) 50 (0.45) 1.325 0.815-2.153 1.29 0.25614
Abbreviations: SNP, single-nucleotide polymorphism; TLR2, Toll-like receptor 2; BC, breast cancer; OR, odds ratio; Cl, confidence interval; Ref, reference.
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Table 6 Comparison of genotype frequencies of SNPs in the TLR2 gene between ER +ve Saudi BC cases and healthy controls

Gene SNP ID Genotype Breast, n (%) Controls, n (%) OR 95% CI 2-value P-value
TLR2 rs3804100 n=75 n=146

CcC I (0.01) 4 (0.03) Ref

CcT 15(0.2) 27 (0.18) 3.000 0.303-29.663 0.95 0.32911

TT 59 (0.79) 115 (0.79) 2.682 0.292-24.593 0.82 0.36500

CT+TT 74 (0.99) 142 (0.97) 2.741 0.300-25.013 0.86 0.35244
C 17 (0.11) 35(0.12) Ref

T 133 (0.89) 257 (0.88) I.118 0.588-2.123 0.12 0.73393

rs4696480 n=75 n=138 OR 95% ClI 2-value P-value
AA 16 (0.21) 25 (0.18) Ref

AT 34 (0.45) 63 (0.46) 0.930 0.424-2.038 0.03 0.85552

TT 25 (0.34) 50 (0.36) 0.800 0.353-1.815 0.28 0.59361

AT+TT 59 (0.79) 113 (0.82) 0.870 0.420-1.804 0.14 0.70813
A 66 (0.44) 113 (0.41) Ref

T 84 (0.56) 163 (0.59) 0.881 0.579-1.341 0.35 0.55444

rs3804099 n=75 n=146 OR 95% CI 22-value P-value
CC 21 (0.28) 42 (0.29) Ref

CcT 36 (0.48) 71 (0.49) 1121 0.562-2.235 0.11 0.74589

TT 18 (0.24) 33(0.22) 1121 0.498-2.521 0.08 0.78258

CT+TT 54 (0.72) 104 (0.71) 1121 0.588-2.137 0.12 0.72880
C 78 (0.52) 155 (0.53) Ref

T 72 (0.48) 137 (0.47) 1.065 0.704-1.612 0.09 0.76539

Abbreviations: SNP, single-nucleotide polymorphism; TLR2, Toll-like receptor 2; ER, estrogen receptor; BC, breast cancer; OR, odds ratio; Cl, confidence interval;

Ref, reference.

linked to different infectious diseases.?’” The present study
investigated whether polymorphisms of TLR2 are associated
with the development of BC among women in the Kingdom
of Saudi Arabia, to enable identification of markers for diag-
nosis and treatment. The choice of these SNPs was based

on the fact that TLR2 rs4696480 is located in the promoter
region and may affect the regulation of TLR2 transcription.
Two other SNPs, rs3804099 and rs3804100, are located in the
exonic region of the TLR2 gene (Table S1). Polymorphisms
in coding regions play a fundamental role in the regulation

Table 7 Comparison of genotype frequencies of SNPs in the TLR2 gene between ER —ve Saudi BC cases and healthy controls

Gene SNP ID Genotype Breast, n (%) Controls, n (%) OR 95% ClI 22-value P-value
TLR2 rs3804100 n=47 n=146

CcC 0 (0.00) 4 (0.03) Ref

CT 8(0.17) 27 (0.18) 3.732 0.180-77.172 1.52 0.21704

TT 39 (0.83) 115 (0.79) 4.017 0.211-76.419 1.75 0.18600

CT+TT 47 (1) 142 (0.97) 0.18600 0.208-74.648 1.72 0.18945
C 8 (0.09) 35(0.12) Ref

T 86 (0.91) 257 (0.88) 1.536 0.673-3.506 1.05 0.30558

rs4696480 n=49 n=138 OR 95% ClI 22-value P-value
AA 12 (0.24) 25 (0.18) Ref

AT 16 (0.33) 63 (0.46) 0.583 0.235-1.445 1.37 0.24194

TT 21 (0.43) 50 (0.36) 0.896 0.371-2.167 0.06 0.80804

AT+TT 37 (0.76) 113 (0.82) 0.728 0.325-1.629 0.60 0.43828
A 40 (0.41) 113 (0.41) Ref

T 58 (0.59) 163 (0.59) 1.004 0.619-1.629 0.00 0.98760

rs3804099 n=48 n=146 OR 95% ClI 2-value P-value
CcC 9 (0.19) 42 (0.29) Ref

CcT 22 (0.46) 71 (0.49) 1.598 0.658-3.884 1.08 0.29841

TT 17 (0.35) 33(0.22) 2.470 0.950-6.424 3.53 0.06033

CT+TT 39 (0.81) 104 (0.71) 1.889 0.824-4.328 2.30 0.12909
Cc 40 (0.42) 155 (0.53) Ref

T 56 (0.58) 137 (0.47) 1.615 0.996-2.619 3.8l 0.05096

Abbreviations: SNP, single-nucleotide polymorphism; TLR2, Toll-like receptor 2; ER, estrogen receptor; BC, breast cancer; OR, odds ratio; Cl, confidence interval;

Ref, reference.
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of TLR2 gene expression. Consequently, SNPs may affect
TLR2 expression and activity by changing the transcription
factor binding and mRNA stability.?® Several recent studies
have examined the relationship between TLR polymorphisms
and cancer,” and one study revealed that tumorigenesis can
inhibit TLR activation.!***3? The inhibition of TLR activa-
tion results in immunosuppression owing to chronic inflam-
mation, and this would likely lead to cancer development.3
Although the role of TLRs in cancer has been documented,
relatively few studies have examined the association between
TLR2 polymorphisms and BC development. The results of
the current investigation on the TLR2 rs3804 100, rs4696480,
and rs3804099 polymorphisms indicate that they are not asso-
ciated with BC in a Saudi population. Contrary to the current
results, research conducted in our laboratory has indicated
an association between polymorphisms of TLR2 and colon
cancer development in the same ethnic group (in press). This
discordance of data may be attributed to specificities of the
polymorphism. Indeed, theses SNPs could make a specific
marker for colon cancer, but not for BC diagnosis. In addi-
tion, the relationship between TLR2 polymorphisms and BC
might be strongly apparent in other SNPs not examined here.
A previous study reported a positive association between the
TLR2 —-196 to —174 del polymorphism and an increased risk
of BC in a Greek population.* Similarly, a linkage between
genotypic variations in TLR2 and protection against, or
susceptibility to, inflammatory disease is evident in other
ethnic groups. TLR2 rs3804099 and rs3804100 have been
closely connected with hepatocellular carcinoma (HCC),”
gastric cancer,* and PTC in Korean patients.?! However, no
study has evaluated the role of these TLR2 polymorphisms
in BC risk. To date, no functional data on these TLR2 poly-
morphisms are available. Because of the location of TLR2
rs4696480 in the regulatory region of the gene, it is possible
that the function, but not expression, of the TLR2 gene is
affected in this polymorphism.

In this study, we showed a significant correlation
(P-value =0.05) between the rs3804099 polymorphism
located in an exon of TLR2 and ER —ve BC susceptibility
in BC patients compared to healthy ER —ve controls. This
low P-value might be because of the limited number of
BC patients within this subgroup compared with controls.
Therefore, we suggest increasing the number of BC samples
in future studies.

Conclusion

Results from our study indicate no association between the
TLR2 polymorphisms tested and susceptibility to BC in a
Saudi female population. However, we suggest studying other

TLR2 SNPs to investigate the possible association between
innate immunity deregulation by disruption of TLR2 and BC.
Further investigation is required to demonstrate whether TLR2
deregulation may also occur in other ethnic populations.
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Supplementary material

Table S| Characteristics of selected polymorphisms in the TLR2

SNP ID Chromosome Nucleotide Region
position change
rs3804100
Ser450Ser 4/153704257 +1350C>T Exon
rs4696480
4/153685974 —16934T>A Promoter
rs3804099
Asn199Asn 4/153703504 +597T>C Exon

Abbreviations: TLR2, Toll-like receptor 2; SNP, single-nucleotide polymorphism.
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