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Abstract

Background: Toll-like receptor 4 (TLR4) is a pattern recognition receptor involved in the innate immune
response, capable of recognizing certain molecular patterns found in bacteria and viruses, including
the severe acute respiratory syndrome coronavirus 2 (SARS—CoV2) virus responsible for Corona
virus disease 2019 (COVID-19).

Objective: To investigate the potential relationship between the severity of COVID-19 and a specific genetic
variation in the TLR4 gene known as Thr399lle.
Methods: A cross-sectional study conducted on 90 patients with COVID-19 in Baghdad. The researchers

genotyping of Thr399lle polymorphism in DNA extracted from blood samples of patients was done
using polymerase chain reaction (PCR) and restriction fragment length polymorphism (RFLP)
analyses.

Results: Two genotypes were found CC and CT, and no patients exhibiting the TT genotype. The CC
genotype was associated with a DNA fragment size of 407 base pairs, while the CT genotype
showed a size of 378 + 29 base pairs. In the non-severe infection group, the CC genotype frequency
was 95.55%, while the CT genotype frequency was 4.44%. In the severe infection group, the CC
genotype frequency was 93.33%, and the CT genotype frequency was 6.66%. This indicates no
significant association between Thr399lle polymorphism and COVID-19 severity. Thr399lle mutant
allele frequency among the 90 COVID-19 patients was found to be 5.5% (5 out of 90).

Conclusion: Functionally effective Thr399lle polymorphism of TLR4 gene have apparently no influence on the
individual susceptibility for COVID-19 severity infection.
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List of abbreviations: covID-19 = Corona virus disease 2019, size from 80 to 120 nm. In recent times, there

RFLP = Restriction fragment length polymorphism, SNP = Single . . .
nucleotide polymorphism, TLR = Toll like receptor have been three Mmajor coronaviruses Ieadmg
to disease outbreaks, beginning with the
severe acute respiratory syndrome coronavirus
Introduction (SARS—CoV) in 2002, followed by the Middle
uman coronaviruses (HCoVs) belong  pact respiratory syndrome coronavirus (MERS—
to the Coronaviridae family in order CoV) in 2012, and now the severe acute

. . 1 . . .

Nidovirales ™ that infect the human respiratory syndrome coronavirus 2 (SARS—

respiratory tract. Coronaviruses are a set of CoV2). The 2019 novel coronavirus (2019-
large enveloped viruses of RNA, which range in  ,coy), began in Wuhan, China @. The
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coronavirus disease 2019 (COVID-19) pandemic
in Irag was a part of the worldwide pandemic
of COVID-19. During the pandemic, Iraq
reported its first confirmed cases of SARS-CoV-
2 infections on 22 February 2020 in Najaf ).
This pandemic is particularly threatening for
certain groups of people, including patients
with comorbidities 4.

Pathogen-associated molecular patterns
(PAMPs), which are structurally conserved
patterns of organisms, are recognized by the
innate immune system, which is the first line of
defense. The innate defense mechanisms is
also responsible for creating an early pro-
inflammatory response ©.

Toll-like receptors (TLRs) are crucial for a
number of innate immune system processes,
including innate immune system stimulation,
indirect adaptive immune system triggering,
and modulation of cytokine expression, which
is primarily accomplished through the
identification of PAMPs (©),

TLR4 is a crucial pattern recognition receptor
(PRR) that can identify a variety of PAMPs,
including those from viruses, bacteria, and
other pathogens, primarily lipopolysaccharides
(LPS) ). TLR4 also detects particular damage-
associated molecular patterns (DAMPs) made
by dead or lytic cells in response to viral
infection or host tissue damage (©.

The TLR4 gene has several polymorphisms that
have been identified and rs4986791 is one of
the most frequently investigated co-
segregating single nucleotide polymorphism
(SNP)s of the TLR4 gene in genetic and
functional association research ©. The
rs4986791 SNP (replaces a thymine (T) for a
cytosine (C) T/C at nucleotide 1196 that alter
threonine (Thr) to isoleucine (lle) at codon 399
(10)

The aim of this study was to investigate the
association between TLR4 (Thr399lle) SNP and
COVID-19 severity.

Methods
A cross-sectional study conducted on 90
patients with COVID-19 in Baghdad. The
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samples collected from Al-Shafaa hospital, Al-
Salama hospital, Al-Imamein Al-Kadhimein
Medical City and Al-Numan hospital. The world
Health organization (WHO) guideline in 2020
on COVID-19 infection divided the cases into
mild to moderate, severe and critical according
to physician’s diagnosis . The cases
distributed as 45 non severe, 45 severe.

Sample collection

Taken nasopharyngeal swabs in hospital labs
that taken from the patients. RNA confirmed
by real-time reverse transcription-polymerase-
chain reaction (RT-PCR). Two ml of blood were
drawn via venipuncture from each participant
when they were admitted, while maintaining
stringent aseptic procedures, blood sample was
collected in 2 ml ethylene diamine tetraacetic
acid (EDTA) tube, then sample were prepared
for DNA extraction, amplification and
genotyping of TLR4 by PCR restriction fragment
length polymorphism (PCR-RFLP) for the
detection of genes polymorphism.

DNA extraction

Genomic DNA was isolated from blood sample
according to the protocol ReliaPrep™ Blood
gDNA Miniprep System using a DNA extraction
kit from Promega, USA.

PCR amplification

Amplifications were performed with 20 ul
volumes containing 10 pl GoTaq Green Master
Mix (2X); 2 ul of each primer (Forward)
(Reverse) (10 pmol); 6 ul nuclease free water
and 2 pl of template DNA. PCR cycling was
performed with PCR Express (Thermal Cycler,
BioRad, USA) with the following temperature
program: Initial Denaturation at 95°C for 5 min
followed by 30 cycles of denaturation at 95°C
for 30 sec; annealing at 65°C for 30 sec; and
extension at 72°C for 30 sec. A final extension
incubation of 7 min at 72°C was included,
followed by a 10 min incubation at 10°C to stop
the reactions. The primers used in this study
were based on those described by Lorenz et al.
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Restriction fragments length polymorphism

PCR products were digested with restriction
enzyme, 1 ul from Hinf | enzyme was added to
10 ul of PCR product for each sample. RFLP was
performed with PCR Express (Thermal Cycler,
Veriti, USA) with the following temperature
program: 37°C for 1hours; enzyme inactivation

at 65°C for 15 minutes followed by 10 min
incubation at 4°C to stop the reactions. The
restriction enzymes fragments were separated
on 2% agarose gel stained with ethidium
bromide after prepared it. The ethidium
bromide-stained bands in gel were visualized
using Gel imaging system.

Table 1. Primer product (Thr399lle) described by Lorenz et al. (*2)

Gene Primer Sequence 5°-3"
TLR4 Forward - GGTTGCTGTTCTCAAAGTGATTTTGGGAGAA
Thr399lle

Reverse - ACCTGAAGACTGGAGAGTGAGTTAAATGCT

Table 2. Restriction enzymes and length of restriction fragments

Gene  Polymorphism Restriction Restriction temp Leng.th_of
enzyme fragment restriction

Wild-type (allele
TLR4 Thr399lle Hinf | 37°C C): 407 bp

Thr399lle (allele
T): 378+29 bp

Statistical analysis

The statistical analysis used statistical package
for the social sciences (SPSS) software, version
25. The chi-square test was employed to
evaluate and compare the genotype
frequencies among patient’s groups. Statistical
significance was determined when the
probability value (P value) was less than 0.05

Results

Patients in the severe group were noticeably
older. The statistical analysis showed
significant differences between the age group
and COVID- 19 severity P = 0.014. The highest
mean of age in the severely infected group,
was 60.28+16.69 yr (Table 3). No significant
differences were identified regarding patient’s
sex and its association with COVID-19 infection
severity (P = 0.288) (Table 4).

Table 3. Comparison of study’s sample mean of age according to COVID-19 severity (n=90)

Covid-19 Severity N Mean SD P value
Non-severe 45 35.22 10.42 0.014
Severe 45 60.28 16.69
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Table 4. Comparison of study’s sample sex according to COVID-19 severity

Non-severe Severe
Patients’ sex N =45 N =45 Total Pvalue
N % N %
Female 28 62.22 23 51.11 51 0288
Male 17 37.77 22 48.88 39 '
Genetic detection primer and then the PCR product was detected

The reaction of PCR was carried for the via electrophoresis in agarose gel 2% as shown
amplification of SNP (Thr399lle) site for TLR4  in figure (1).
gene in the optimal conditions, using a specific

1500bp

1000bp

500bp

100bp

Figure 1. PCR product the band 407 bp of (Thr399lle) SNP. The product was electrophoresis on
2% agarose gel electrophoresis stained with Eth.Br. M: 100bp ladder marker

The results of SNP (Thr399lle) are shown in  bp, CT is shown in the size 378+29 bp, whereas
figures (2 and 3) for the patient’s samples; TT is not shown.
where the genotype CC is shown in the size 407
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Figure 2. Results of RFLP of TLR4 gene Thr399lle specific gene region of non-severe patients were
fractionated on 2% agarose gel electrophoresis stained with Eth.Br. M: 50 bp ladder marker.
lanes 5 & 14, in the case of two people who are heterozygous for the Thr399lle mutation

1500bp

750bp

150bp

S0bp

Figure 3: Results of RFLP of TLR4 Thr399lle specific gene region of severe patient were
fractionated on 2% agarose gel electrophoresis stained with Eth.Br. M: 50 bp ladder marker.
Lanes 1-9,11,13,14: representative samples positive for the Wild-type (allele C): 407 bp among
sever COVID-19 infected patients. Lane 10, 12: Positive for (allele T): 378 + 29 bp

Table (5) shows the genotypes frequency for
Thr399lle of TLR4 gene in severe and non-
severe patients of COVID-19. No significant was
seen with this SNP Thr399lle and COVID-19
severity (P = 0.645)

The results of frequency genotypes in non-
severe infection of COVID-19 patients were CC
(95.55%), CT (4.44%) and TT (0 %), whereas in

severe infections of COVID-19 patients, the
frequency of genotypes was CC (93.33%), CT
(6.66%) and TT (0%). There were no significant
differences for the genotypes (CC and CT)
when compared between non-severe and
severe infection of COVID-19 patients (P
>0.05).
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Table 5. The genotype frequency for Thr399lle TLR4 gene in studied groups

COVID-19 infection

Variation Thr399lle No;-:e:se re T\'e:e;: Total P value
No. % No. %
Wild Homozygous (CC) 43 95.55 42 9333 85
Mutated Homozygous (TT) 0 0 0 0 0 0.645
Mutated Heterozygous (CT) 2 4.44 3 6.66 5

Table (6) shows the frequency of the alleles C
and T and its relationship to infection severity.
Allele C has a frequency of 0.98 in the non-
severe group, and 0.97 in the severe group.

While allele T has a frequency of 0.02 in the
non-severe group, and 0.03 in severe group.

Table 6. Hardy—Weinberg equilibrium analyses of TLR4 (Thr399lle) SNP in Severe and non-severe
COVID-19 patients(n=90)

Allele frequency Non-severe Severe
C 0.98 0.97
T 0.02 0.03

Discussion

Many human genes may be responsible for the
observed diversified severity of COVID-19 such
as TMPRSS2 gene SNP rs2070788 (13),

This study focused on TLR4 gene as it related to
host entry mechanism and immune system,
type | and type Il interferon systems, as well as
pro-inflammatory cytokines, are produced
when TLR4 detects pathogen-associated
molecular sequences (14,

The TLR4 gene is very variable, the extracellular
leucine-rich repeats (LRR) domain, which is
responsible for recognizing PAMPs, has the
highest frequency of genetic variations; as a
result, the evolutionary pressure put on this
domain by pathogens may serve as a potential
explanation for more frequent polymorphisms
in this domain (1),

There are several TLR4 gene polymorphisms
found in Caucasian populations %) One of
them is Thr 399lle (rs4986791). Nuclear Factor-
B (NF-B) activation and the expression of pro-
inflammatory cytokines, which are responsible

for driving inflammation through interferons,
interleukins, and tumor necrosis factor-alpha
(TNF-ou), which are reduced when Thr399lle is
present (17),

This study showed no association between
Thr399lle SNP of TLR4 gene and severity of
COVID-19. It can thus be assumed that
Thr399lle mutation do not influence the
individual susceptibility for COVID-19 disease.
The outcomes of further researches varied and
provided compelling evidence of racial
variations. In contrast, Egyptian study proved
that Thr 99lle (T) allele are associated with
COVID-19 severity and mortality (8. It may be
because of ethnicity, genetic, and
environmental features.

The result of this study shown that The T allele
is a relatively rare polymorphism, occurring in
only about 2% of the population. This means
that even if the T allele does increase the risk
of severe COVID-19, it is unlikely to be a major
factor in most cases. Also in this study found
that the highest mean of age was in the
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severely infected group, due to their weak
immunity in  addition to age-related
comorbidities.

In conclusion, functionally effective Thr399lle
polymorphism of TLR4 gene have apparently
no influence on the individual susceptibility for
COVID-19 severity infection.
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