TLR-4 rs4986790 polymorphism contributes to cancer risk

Figure 2. Overall meta-analysis of the TLR-4 rs4986790 polymorphism and cancer risk in the dominate genetic
model.

results of subgroup analysis not only revealed cancer, but also eliminated heterogeneity,
that the rs4986790 was associated with an which suggested that cancer type was a source
increased risk of gastric cancer and colorectal of heterogeneity.
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Figure 3. Overall Meta-analysis of the TLR-4 rs4986790 polymorphism and cancer risk in the heterozygous genetic

mode.

Sensitivity analysis

The effects of the individual data on the pooled
OR are using a sensitivity to estimate by con-
tinuously canceling each eligible study from
amalgamative analysis. The results suggested
that no single study influenced the pooled OR
for three gene model (GA+GG versus AA, GA
versus AA, G versus A) obviously, Because no
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substantial change was found. (Didn’t present
in the figure).

Publication bias
The publication bias is using the Begg’s funnel
plot to estimate. The shape of funnel plot

(Figures 5-7) was symmetric and didn't show
distinct publication bias in all the studies.

Int J Clin Exp Med 2019;12(3):2216-2229



TLR-4 rs4986790 polymorphism contributes to cancer risk

Study Y
D COR (85% CI) Weight
Zheng SL (2004) —— 0.87 (0.66,1.14) 741
Hellmig S (2005) ——m— 0.35(0.12, 0.99) 1.18
Chen YC (2005) — = 1.07 (078, 1.50) 443
Nieters A (2008) —— 1.18(0.85, 1.82) 4.71
Boraska Jelavic T (2008) — 3.87(1.18,11.38) 0.25
Forest MS (2006) b 0.96 (0.76, 1.23) 9.15
Garza-Gonzalez E (2007) —_—— 1.04(0.39, 2.76) 0.54
Hold GL (2007) || —_—— 245(1.58,3.82) 1.75
Hold GL (2007) 1.73(099, 3.04) 1.36
Hold GL (2007) ——— 0.80(0.37,1.73) 1.02
Cheng | (2007) —_—— 133(092,1.93) 3.32
Trejo-de |la OA (2008) 2.61(0.72,8.50) 0.16
Ture-Ozdemir F (2008) :F-O_—._ 1.44 (065, 3.15) 0.72
Santini D (2008) —— 1.05 (048, 2.37) 0.77
Etokebe GE (2009) —_— 1.02(051,2.04) 1.08
Pandey S (2009) — 1.37(081, 2.30) 1.68
Purdue MP (2009) - 093(0.74,1.18) 9.78
Wang MH (2008) — 0.66(0.39,1.13) 2.30
)

Ashton KA (2010) 138(084, 228 1.75
Balistreri CR (2010) - 0.16(0.02,1.21) 0.58
Rigoli L (2010) —_— 4.21(1.70, 10.43) 033
Davoodi (2011} * > 424 (020, 69.36) 0.04
Yang (2011) —_— 173 (051, 5.86) 0.28
Gast A (2011) —— 1.13(0.83, 1.54) 5.16
Miederna KG (2012) — 0,66 (0.37, 1.20) 1.86
Theodoropoulos GE (2012) I —— 167 (1.17,2.39) 3.10
Yang ZH (2012) 098 (061,1.57) 2.36
Dai (2012) 1.32(0.86, 2.01) 2.58
Primentel-Nunes (2013) —_— 3.30(1.59, 6.86) 0.62
Shen Y (2013) T 1.92 (0,63, 5.90) 0.31
de Cliveiro JG (2013) +———— 202(1.07,3.81) 093
Ornrane | (2013) —_— 0.82 (040, 1.66) 1.17
Qadri Q (2014) —— 1.16 (0,66, 2.03) 153
Gu ¥ (2014) —_— 1.09 (050, 2.37) 0.81
Companioni © (2014) —— 1.15 (081, 1.62) 3.85
Kutikhin AG (2014) —— 1.52(0.75, 3.08) 0.78
Kutikhin AG (2014) ——— 1.28(0.82,1.99) 232
Kutikhin AG (2014) ————— 075(032,1.79) 086
Zidi S (2015) —_— 0.71(042,1.18) 251
Kurt H (2015) + 0,62 (0.04, 10.03) 0.08
Kopp T1 (2015) —— 1.00(0.75, 1.33) 6.53
Winchester DA (2015) —— 1.04 (0.78, 1.38) 6.32
ahdelhahib semlali (2016) —_—— 0.87(0.34, 2.24) 0.63
abdelhahib semlali (2017) 0.52(021,1.26) 0.96
Overall (l-squared = 48.6%, p = 0.000) 1.12(1.04,1.20) 100.00
I
| [ I
0112 1 894

Figure 4. Overall Meta-analysis of the TLR-4 rs4986790 polymorphism and cancer risk in the additive genetic

model.

Furthermore, the Begg's regression test's
results of three genetic models were P=0.412,
95% CI: -0.520-1.246 for the dominant model;
P=0.867, 95% Cl: -0.809-0.956 for the hetero-
zygous genetic model; P=0.278, 95% CI:
-0.407-1.382 for the additive model respective-
ly, which implied that no publication bias
existed.

Discussion

According to 44 studies with 13667 cases and
17115 controls about the correlation of TLR4
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rs4986790 polymorphism with cancer risk,
this meta-analysis offered strong evidence of
association between TLR4 rs4986790 poly-
morphism and cancers risk. These evidences
indicated TLR4 rs4986790 was a risk factor for
cancer, especially gastric cancer and colorectal
cancer. It wasn’t found that TLR4 rs4986790
was associated with an increased the risk of
other cancers.

TLRs were classified as a class of transmem-
brane glycoprotein family, which was an impor-
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Begg's funnel plot with pseudo 95% confidence limits

have been published. Garza-
Gonzalez et al. [8] and Qur-
teeba Qadri et al. [5] indicated
no correlation of TLR4 rs4986-
790 polymorphisms with gas-
tric cancer risk, In contrast, De
Oliveira et al. [10] found that

logor

TLR4 rs4986790 was associ-
ated with an increased in the
risk of gastric cancer. Besides
the study of the correlation
between TLR4 rs4986790 po-
lymorphisms and gastric can-
cer, many researchers also
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Figure 5. Funnel plot analysis to detect publication bias for TLR4 rs4986790
GG+AG vs AA polymorphism associated with cancer risk.

Begg's funnel plot with pseudo 95% confidence limits

15 focused on the association of
other cancers with TLR4
rs4986790, such as: colorec-
tal cancer, breast cancer, lung
cancer and so on. Kopp et al.
[12] found that TLR4 rs4986-
790 polymorphism was not
associated with an increased
the risk of colorectal cancer.
Semlali et al. [39] indicated
that TLR4 rs4986790 poly-
morphism was not correlated
with breast cancer risk. Hulyam

logor

Kurt et al. [25] suggested that
TLR4 rs4986790 polymorph-
ism was not a risk factor of
lung cancer. Except for the
study of the link between sin-
gle cancer and TLR4 rs4986-
‘ 790 polymorphism, Yang et al.

o
(42}

s.e. of; logor

Figure 6. Funnel plot analysis to detect publication bias for TLR4
rsrs4986790 AG vs AA polymorphism associated with cancer risk.

tant guarantee of the natural immunity of
human beings against the invasion of microbes.
TLRs also were receptors that recognize bioac-
tive molecules and participates in the inflam-
matory response and actives a variety of inflam-
matory mediators. Such as, TNF-«, IL-6, and
IL-1B and so on. TLR4 is the main one of the
TLRs and played a key role in the inflammatory
response of the infected Gram-negative bacte-
ria. TLR4 rs4986790 variant was situated in a
coding region and turned amino acid 299 gly-
cine into asparagine (Asp299Gly). The influ-
ence of TLR4 rs4986790 polymorphisms on
various types of cancer has been focused. In
recent years, lots of studies of the correlation
between TLR4 rs4986790 and cancer risk
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1 [40] made an accumulative
meta-analysis to assess the
link between TLR4 rs4986790
polymorphism and cancer risk.
Their results were that TLR4
rs4986790 polymorphism contributed to can-
cer, particularly gastric cancer. No association
has been found in other cancers. We made this
meta-analysis for the association of TLR4
rs4986790 polymorphism with cancer risk and
found that TLR4 rs4986790 polymorphism
increased cancer risk, which was in line with
the previous meta analysis [40]. However, in
the sub-group analysis, not only have we found
that TLR4 rs4986790 polymorphism was asso-
ciated with gastric cancer, but also it has been
found to contribute to colorectal cancer.

The results of our research had the same and
difference as the previous meta analysis [40].
The same point was that the conclusion of this
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Begg's funnel plot with pseudo 95% confidence limits

colorectal cancer. No correla-
tion has been found in other
cancers in this meta analysis.
The specific cause of cancer is
not clear. Genetic inheritance,
living habit, environmental pol-
lution and chronic inflamma-
tion may lead to cancer.

logor

Studies have suggested that
helicobacter pylori (H. pylori)
was a parasitic on the diges-
tive tract system. People in-
fected with Helicobacter pylori
(H. pylori) have much higher

o
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Figure 7. Funnel plot analysis to detect publication bias for TLR4
rsrs4986790 G vs A polymorphism associated with cancer risk.

meta was consistent with the previous meta
analysis for the correlation between TLR4
rs4986790 and cancer risk. The difference
was that our result was opposite to the previ-
ous meta analysis about the correlation
between TLR4 rs4986790 and colorectal can-
cer in sub-group analysis. We observed that
TLR4 rs4986790 is a risk factor for colorectal
cancer. Whereas, TLR4 rs4986790 was not
correlated with increasing the risk of colorectal
cancer in previous meta analysis. In addition,
compared with the previous meta analysis, we
included more related case-control studies in
our meta analysis. Generally speaking, there
were different conclusions between different
studies about the same topic. On the one hand,
as the distribution and expression were affect-
ed by geographical environment, sex, age, and
so on. The subjects of some studies were differ-
ent in countries, sex, races and ages, which
may be affect the results. On the other hand,
sufficient sample size was an important guar-
antee for the accuracy of the result, different
sample sizes also could lead to different results
in different studies, the larger the sample size,
the more convincing results. What's more,
methods of statistical analysis, methods of
diagnostics of cancer, genotyping methods and
the methods selected by the subjects could
play a major role in result of each study. Utilizing
different methods of study, the final results
were different.

In sub-group analysis, we found TLR4 rs4986-
790 was closely linked to gastric cancer and
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e risk of chronic gastritis, intesti-

nal metaplasia, peptic ulcer
disease and gastric cancer
[441]. In 2017, a study has been
published about the Ilink
between TLR4 rs4986790 and
chronic Helicobacter pylori infection. They
founded that TLR4 rs4986790 increased the
risk of chronic infection of Helicobacter pylori
(H. pylori), the mechanism of which is likely to
be the poor immune response of TLR4
rs4986790 polymorphism to the pathogen
[42]. Hence, TLR4 rs4986790 promoted the
occurrence of gastric cancer may be associat-
ed with increased the risk of chronic infection
of Helicobacter pylori (H. pylori). In addition,
Genetic inheritance, geographical environ-
ment, diet and so on may also be a risk factor
for the occurrence of gastric cancer.

The mechanism of colorectal cancer is still
unclear, but experimental research have proved
that the inflammatory mediators in innate
immune system and bacterial toxins are the
main causes of colorectal cancer [43, 44].
When the TLR4 is activated, it can start to the
MyD88 dependent pathway. MyD88 activates
transcription factors nuclear factor-kappa B
(NF-kB) and activator protein-1 (AP-1) through
IkB kinase (IKK) and mitogen-activated protein
kinase (MAPK) pathway, which promotes the
occurrence of inflammation [45]. The inflamma-
tory reaction promotes the activation of the
innate immune system and induces a large
number of proinflammatory cytokines and high-
ly active chemicals. Such as IL1, IL6, TNFaq,
Lymphocytes, neutrophils, macrophages, and
so on [45]. Proinflammatory cytokines and
highly active chemicals increased intestinal
epithelial cell injury, cell death and genotoxicity,
which increased bacterial toxin. Bacterial toxin
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could lead to DNA breakage and prevent
DNA repair pathway. The combination of two
mechanisms of DNA injury and cell replication
increases the risk of cancer [44]. About TLR4
rs4986790 promoted the occurrence of
colorectal cancer, we thought probably due to
the over expression of TLR4 in colorectal
cancer, resulting in inflammation and the
increase of bacterial toxins, which lead to a
decrease in intestinal mucosal resistance, and
bacterial invasion into intestinal mucosa. It is
well known that the gastrointestinal tract is rich
in bacteria. Normally, the intestinal mucosa
can resist the invasion of bacteria to maintain
normal physiological function. However, Intes-
tinal mucosal immune system damage causes
intestinal mucosal resistance to weaken, bac-
terial invasion produces toxins and inflamma-
tory reactions, activating the immune system to
produce a series of chemical substances. If the
intestinal epithelial cells are severely damaged
by inflammatory mediators and bacterial toxins
for a long time, which may cause chronic inflam-
matory bowel disease (IBD) and further devel-
oping to colorectal cancer [49]. The studies
have proved that inflammatory bowel disease
(IBD) increases the risk of colorectal cancer
[46]. Except for the stimulation of inflammation
and toxins, genetic, carcinogenic, living habits
and gene-environment interactions may also
be the risk factors for colorectal cancer.
Moreover, the expression of TLR4 rs4986790
itself may promote the growth of cancer and
restrains the apoptosis of the cells. Although
we have not found TLR4 rs4986790 increases
the risk of other cancers, this does not mean
that TLR4 rs4986790 is not related to these
cancers. The results may be affected by other
related factors of the subject, which requires
further research and more data to be
confirmed.

There was an obvious heterogeneity in this
meta analysis. Heterogeneity may come from
many aspects. For example: cancer type, sam-
ple capacity, ethnicity, environment, lifestyle,
age and so on. We made the subgroup analysis
on basis of cancer type and sensitivity analysis
to search the source of heterogeneity. According
to the results of subgroup analysis, we found
the disappearance of heterogeneity in the sub-
group analysis on basis of cancer type, which
revealed that cancer type was a source of the
heterogeneity. Whereas, sensitivity analysis did
not find any source of heterogeneity. In addi-
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tion, the limitations of our meta-analysis our
meta also existed. First of all, number of cancer
samples was not enough big, which may affect
validity and reliability of the result. Secondary,
the controls for several studies didn’t conform
Hardy-Weinberg equilibrium, which may affect
the results. However, when the studies that
didn’t satisfy the HWE were deleted from the
meta-analysis, we still found that a significant
correlation TLR4 rs4986790 with cancer risk.
Thirdly, sub-group analysis is just according to
the cancer type. The larger number of cancer
types for searching just were gastric and
colorectal cancer. The result is meaningless if
the study was too little. Fourthly, the ethnic,
life-style, dietary habit and environment may
affect on the gene express and thus lead to
different results. However, many studies didn’t
take these factors into account in this meta.
Therefore, to get more precise results, more
study of the association of TLR4 rs4986790
with cancer risk is needed about different
ethnics, cancer types, life-style, dietary habit
and environment.

Summed up, we demonstrated that TLR4
rs4986790 polymorphism contributed to can-
cer risk, especially in gastric and colorectal
cancer, no correlation has been found in other
cancers, which included lung cancer, breast
cancer, Ovarian cancer, Lymphoma and so on.
The more studies and larger scales of control-
cases are essential to verify the correlation of
TLR4A rs4986790 polymorphism with cancer
risk.
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