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ABSTRACT 
Background & Objective: Acute appendicitis is the predominant etiology of emergency cases on a global scale, and 
it may have serious consequences. If there is no precise diagnosis. Toll-like receptors (TLRs) are a crucial group of 
receptors that form the initial barrier against infections. The study aimed to investigate the molecular structure of 
Toll-like receptor (TLRs) genes by conventional Polymerase Chain Reaction )PCR) and deoxyribonucleic acid (DNA) 
sequencing in acute appendicitis patients and investigate whether any alteration in this gene may act as a risk factor 
for appendicitis.  

Methodology: A case-control investigation was conducted at Al-Sadr Teaching Hospital and Al-Shifaa Teaching 
Hospital in Basrah, Iraq, from July to November 2023. The study involved 20 blood samples from 15 patients 
previously diagnosed with appendicitis; and 5 healthy individuals included as a control group. We randomly selected 
six samples from patients with appendicitis, with two samples for each primer, for DNA sequencing.  

Results: The results of conventional PCR and electrophoresis showed different molecular weights at different 
temperatures for TLR1, TLR4, and TLR5. DNA sequencing results showed several different mutations for each TLRs 
gene primer for both reverse and forward when compared by the Basic Local Alignment Search Tool (BLAST) to 
sequences from the National Centre for Biotechnology Information (NCBI). Six new mutations were recorded in the 
gene bank (NCBI), two mutations per TLR. The study found that TLR1’s forward primer had two mutations, while the 
reverse primer had four. Four alterations were found in TLR4, while one in TLR5 was found in the reverse primer.  

Conclusion: Through altering the immune system’s reaction to pathogenic stimuli, excessive immunological 
activation, and inflammation, genetic differences in TLRs may influence the pathophysiology or outcome of disease. 
These factors can also contribute to the development of appendicitis.  

Abbreviations: AA, Acute Appendicitis; AHC, apparently healthy controls, “BLAST, Basic Local Alignment Search Tool”; 
CD, cluster of differentiation; EDTA, ethylene diamine tetra acetic acid; GBD, Global Burden of Disease Study; GC, 
gastric cancer; GIT, gastrointestinal tract; IBD, inflammatory bowel disease; LPS, lipopolysaccharide; “MyD88, myeloid 
differentiation primary response 88”; NCBI, National Center for Biotechnology Information; PRRs, “Pathogen 
Recognition Receptors; PAMPs Pathogen Associated Molecular patterns”;  SNPs, single-nucleotide polymorphisms; 
TE, Tris-EDTA; TIR, Toll-interleukin (IL)-1 receptor.  
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1. INTRODUCTION  
Acute appendicitis arises from the inflammation of the 

appendix.1 It is the primary cause of most cases of 

emergency,2 emergency appendectomy makes up one in 

ten of all emergency surgeries.3 Impacting a total of 17.7 

million individuals on a global scale each year. It is more 

common among young people.4 The rise of appendicitis 

symptoms such as nausea, vomiting and severe pain in 

the lower right abdomen has been described by Global 

Burden of Disease Study (GBD) 2019.5 Although 

appendectomy is a frequently performed surgical 

intervention, its etiology and pathogenesis have 

continued to remain elusive.6 The etiology of acute 

appendicitis is not fully understood;7 the obstruction of 

the appendix by a hard mass known as an appendicolith 

is one of the numerous causes of appendicitis. A 

perforation of the appendix occurs as a result of 

inflammation, necrosis and pus production, increased 

pressure against the appendix wall, blood pooling in the 

abscess may develop as a result, or widespread 

peritonitis may follow.8 Septic shock and other severe 

consequence, such as sepsis and death, can also result 

from appendicitis.5 VanPutte et al. demonstrated that the 

formation of appendix secretions causes pain and 

inflammation.9 The appendicular epithelium’s ability to 

act as a barrier against commensal microbes is 

compromised by swelling areas caused by blocked blood 

and lymphatic flow,10  as a result, the bacteria infiltrate 

the submucosal layers, necessitating an immediate 

immune response. This reaction is a result of microbial 

infections and their byproducts stimulating the Pathogen 

Recognition Receptors (PRRs).11  

The innate immune response is crucial to the prevention 

of infection, and recognition of pathogens is a major step 

in this process. Toll-like receptors are known for their 

ability to recognize microbial components and initiate 

the early responses that lead to adaptive immunity, as 

well as being responsible for detecting pathogen 

associated molecular patterns (PAMPs).12 The TLR are 

presents on all types of cells, even those that are not part 

of the immune system. However, dendritic cells (DC) 

and macrophages are the greatest source of these 

receptors, despite the fact their sizes vary within distinct 

subsets.13 Considered as the host’s first defensive 

mechanism, TLR’s pro-inflammatory reactions help to 

promote healing and fight infections thereby restoring 

immunological homeostasis.14 Numerous synonymous 

and nonsynonymous single-nucleotide polymorphisms 

(SNPs) have been identified in the TLR1, TLR2, TLR4, 

TLR5, TLR7, and TLR9 promoter and coding regions. 

These SNPs have been connected to inflammatory and 

infectious diseases.15,16 Upon PAMPs are recognized, 

TLRs interact with adaptor molecules that contain Toll-

interleukin (IL)-1 receptor (TIR) domains, such as 

myeloid differentiation primary response 88 (MyD88) 

and TLR domain-containing adaptor inducing interferon 

β. This interaction initiates signaling pathways that lead 

to the secretion of inflammatory cytokines, interferon, 

chemokines, and antimicrobial peptides. The TLRs also 

detect endogenous damage-associated molecular patters 

(DAMPs), resulting in the initiation of inflammatory 

reactions.17 Confirmed that many indicators were used 

by researchers in an attempt to get a definite diagnosis of 

appendicitis.18   

ive of studyObject  

The study aims to investigate the potential link between 

genetic difference in Toll-like receptors (TLR1, TLR4, 

and TLR5) and the development of acute appendicitis.  

2. METHODOLOGY 

2.1. Study design / subjects 

A case-control study was conducted on patients 

diagnosed with appendicitis at the operating rooms of 

"Al-Sadr Teaching Hospital and Al-Shifaa Teaching 

Hospital" in Al-Basrah, Iraq, from July 2023 to 

November 2023.  This study included twenty 

participants ranging in age from 12 to 63 years, separated 

into five people as a randomly chosen control group and 

fifteen patients with appendicitis symptoms. The DNA 

sequencing samples used for detection TLR-1 gene. The 

questionnaire was used to capture all relevant 

information from both the patients and control group 

participating in this study. Age, sex, smoking, residency, 

and a family history of appendicitis were among the 

demographic factors considered for this study. A clinical 

analysis for patients, singing and clinical symptoms: 

important symptoms categories (anorexia, nausea, 

vomiting, shifting pain) and signs (tenderness, rebound 

tenderness, fever) were distinguished.  

2.2. Exclusion and inclusion criteria 

Patients with autoimmune diseases or allergic illnesses; 

patients with chronic inflammation or infectious disease; 

patients with any type of cancer; patients suffering from 

chronic diseases; patients receiving medication or 

chemotherapy; and pregnant or breast-feeding women 

were excluded from the current study. The present study 

enrolled patients exhibiting signs of appendicitis in the 

medical emergency section. Surgeons typically diagnose 

appendicitis based on a patient’s medical history, 

physical examination, laboratory tests, and imaging 

studies. The patient typically presents with sever, 

localized pain in the lower right abdomen, which may 

have started around the umbilicus and gradually moved 

to the right lower quadrant. Common symptoms include 

nausea, vomiting, fever, and loss of appetite. Physical 
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examination involves locating tenderness in the lower 

right quadrant and rebound tenderness if the pain 

worsens when pressure is released. Rovsing’s sign test is 

used to determine if the patient’s pain in the right lower 

abdomen is a positive sign. Laboratory tests include 

blood tests, C-reactive protein, general urine 

examination, ultrasound, and CT scans. Ultrasound can 

visualize the appendix and surrounding organs, but its, 

diagnostic accuracy depends on the radiologist’s 

experience. A CT scan is often used to confirm the 

diagnosis, especially if an ultrasound is inconclusive or 

if other conditions are suspected. The specific diagnostic 

approach may vary depending on the individual’s 

symptoms, medical history, and other factors. Randomly 

chosen individuals served as the control group. These 

individuals included non-smokers, those without a 

history of appendicitis in their family, those with 

autoimmune diseases and chronic inflammation, and 

those not receiving any form of immune treatment.  

2.3. Blood samples 

Five milliliters (ml) of blood were collected by 

venipuncture from all patients after diagnosis with 

appendicitis, as well as healthy controls. The collected 

blood was put in tubes with ethaline diamine tetraacetic 

acid (EDTA) as an anti-coagulant agent, gently stirred 

and shaken, and then stored at a temperature of -70 °C in 

a deep freeze until detection time.  

2.4. DNA Extraction 

Deoxyribonucleic acid extraction kit was used for the 

detection of the titers of TLR1, TLR4, and TLR5 in 

blood samples of appendicitis patients and control by 

using the EasyPure®Blood Genomic DNA Kit (Trans 

Gen Biotech Cat. No. EE121,  China ). Proteinase K 

(20µl) and binding buffer 3 are combined with blood in 

a micro-centrifuge tube, vortexed for 15 seconds, and 

applied 1000 times gravitational force. The liquid is 

drained and moved to the spin column, where clean 

buffer 3 and washing buffer 3 were added. The column 

is centrifuged 12000 times for two minutes to remove 

any residue. After sterilization, the spin column was 

inserted into the centrifuge tube, and one minutes is spent 

with the sample at room temperature. To elute more 

genomic DNA, the centrifuge should be set at 12000 g 

for 1 minute. Either distilled water or Elution buffer can 

be added for a second elution. For prolonged 

preservation, pure DNA stored at -20℃. The results 

confirmed gel electrophoresis; DNA-based methods 

have been further simplified thanks to the PCR 

introduction. As shown in Figure 1.  

2.5. Polymerase Chain Reaction Technique 

The PCR test necessitates the presence of template DNA, 

primers, nucleotides, and DNA polymerase 19]. Using 

the primers listed in Table 1, the primer sequences for 

TLR1 are specifically designed to amplify a region of 

403 base pairs. These primers were particularly produced 

for this research. The size of the PCR product for TLR4 

is 143 base pairs. The primer was already published 19]. 

The primer for TLR5 were specifically designed for this 

study. They are similar to the primers used for TLR1. The 

size of the PCR result is 415 base pairs. all samples were 

tested for the presence of the TLR1, TLR4, and TLR5 

genes by PCR. Diluted forward and reverse primers were 

used for the PCR, and the final working solution (10 

pmol\µl) for each primer was prepared by diluting the 

stock solution with Tris-EDTA (TE) buffer. 

The PCR amplifications were performed under the 

specified conditions using a thermocycler (Applied 

Biosystem, US). The procedure entails an initial 

denaturation at 94 ℃  for three  minutes, followed by 35 

cycles of denaturation at the same temperature for thirty 

seconds of annealing at 57 ℃ for TLR1 primer, 63 ℃ for 

TLR4 primer, and 55 ℃ for TLR5 primer, and one 

minute of  extension at 72 ℃.  At 72 ℃, the ultimate 

extension period is five minutes. By using agarose gel 

electrophoresis, the amplified products were visible. The 

PCR master mix reaction was carried out in accordance 

with the manufacturer’s instructions using (one Taq 

Quick-load) PCR kit.  

2.6. Sequencing Methods 

Instructions for sequencing PCR amplicons in both 

forward and reverse directions were supplied by Seoul, 

South Korea-based sequencing business Macrogen Inc. 

To prevent annotations and modifications, additional 

tests were performed on clear chromatographs from 

Applied Biosystem sequencing data. The obtained 

nucleic acid sequences were compared to the returning 

sequences in terms of virtual locations and attributes. 

Using DNASTAR's “Bio-Edit Sequence Alignment 

Editor Software Version 7.1”, the PCR sequencing result 

was adjusted, aligned, and analyzed in conjunction with 

matching databases. Numerical values were allocated to 

nucleic acids according to their locations in the reference 

genome and PCR amplicons.   

3. RESULTS 

The TLR1, TLR4, and TLR5 were revealed by analyzing 

the DNA band that appeared on the gel when attachment 

between DNA template and specialized primer for each 

toll results through amplified by using conventional PCR 

when using 1.5% agarose gel electrophoreses for 

optimization process with different temperature for PCR 

product. The bands were observed as orange, dense 

bands under the UV imaging system. This coloration was  
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a result of the DNA staining 

using ethidium bromide as an  

indicator. The size of the 

DNA bands retrieved may be 

determined on gel 

electrophoresis using a DNA 

ladder with a range of 100-

1500 base pairs. Each band 

corresponds to a certain size 

on the ladder. The presence 

of Toll-like receptors (TLR1, 

TLR4, and TLR5) can be 

detected in the amplified 

DNA findings, as shown in 

Figure 2. 

3.1. Toll-like receptors  

Gel electrophoresis has 

validated the PCR-

amplification of DNA, which 

appears as compact separate 

DNA bands, that result from 

the precise and unique 

attachment between the 

target DNA template and its 

corresponding primer, the 

bands seen in UV imaging 

systems in illuminating 

orange bands as a result of 

ethidium bromide staining. 

Gel electrophoresis 

demonstrated DNA 

amplification for the TLR 1 

primer with 403 bp, as shown 

in Figure 3. Figure 4. 

displays bands specific to 

TLR4 primer, measuring 

143bp. Figure 5 shows TLR5 

primer-specific bands with a 

molecular size of 415 bp. 

3.2. DNA sequencing 

3.2.1. DNA sequence 
analysis of TLR 1 gene 

The Macrogen Company in 

Korea has used PCR to sequence 

two sample from patients. The 

nucleotide  substitutions were 

found by comparing data from 

the Gene Bank published, 

which can be found at  

 

Figure 1: Agarose gel electrophoresis with (1%) concentration at 110 volts and stained 
with ethidium bromide dye showed a clear band that represented DNA molecule extracted 
from blood samples. 

 

Figure 2: The optimization technique used gel electrophoresis to analyze the PCR result 

of three primer sets (TLR1, TLR4, and TLR5) at various temperatures. The PCR products 

showed bands of 403bp, 143bp, and 415bp at temperatures of 57°C, 63°C, and 55°C, 

respectively. Prepare a solution of agarose with a concentration of 1.5% and incubate it 

for 15 min at 110 volts first and then reduced to 75 volts for a duration of 60 min. Observed 

using ultraviolet (UV) light after applying Ethidium bromide stain. Lane L has a DNA ladder 

ranging from 100 to 1500 base pairs. 

 

Figure 3: The gel electrophoresis of the PCR product using the TLR1 primer reveals a 
primer annealing temperature of 57°C and a product size of 403 base pairs. The gel is 
made of 1.5% agarose and the electrophoresis is run for 15 min. The voltage was first set 
at 110 volts and then reduced to 75 volts for a duration of 60 minutes. Observed using 
ultraviolet (UV) light after being treated with ethidium bromide stain. Lane L had a DNA 
ladder ranging from 100 to 1500 base pairs. Lanes C1 to C15 indicated positive findings, 
while lane N represented the negative control. 
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NCBI https://www.ncbi.nlm.nih.gov. The findings were 

recorded to NCBI and given the accession number 

OR924453. 

The main mutation types found in the TLR1 forward and 

reverse gene sequences in this investigation were 

displayed in Table 3 for sample one, where the transition 

at position 5767: A missense mutation resulting in a 

single nucleotide change (GGC to AGC) converts the 

amino acid lysine to serine. The protein’s functioning  

may be compromised by this alteration. The table also 

demonstrated that deletions located at positions 5374 and 

5382 cause the gene’s reading frame to be disrupted, 

resulting in the production of the shortened and non-

functional proteins. The 

silent mutation at position 

5378: the amino acid 

sequence remains 

unchanged due to a 

synonymous nucleotide 

change (GGT to GGG), 

indicating that it is unlikely 

to directly affect protein 

function. The second 

sample, as indicated in 

Table 4, on the other hand, 

showed that the transition at 

position 5589: a single nucleotide shift (AGG to GGG) 

causes a missense mutation that changes arginine to 

glycine. The protein’s functioning may be compromised 

by this alteration, which might affect its capacity to 

identify infections or trigger an immunological response. 

Furthermore, Tans-version at position 5520: this 

missense mutation, which changes the amino acid serine 

to arginine, is caused by another single nucleotide 

change, from AGT to AGG. The protein’s functioning 

may also be compromised by this alteration, possibly 

impaired its capacity to identify infections or trigger 

immunological responses.  

3.2.2. DNA sequence analysis of TLR 4 
gene 

The Macrogen Company in Korea performed PCR 

sequencing on two patient’s samples. Nucleotide 

substitutions were determined by comparing gene bank 

published data at NCBI https://www.ncbi.nlm.nih.gov 

and registering the results under accession number 

(OR924455). The results for sample 1, which showed a 

single deletion polymorphism at nucleotide position 

17657, are shown in Table 5. The amino acid alanine 

was lost as a result of this deletion, which could have 

an impact on the structure and functionality of the 

protein. Table 6 demonstrates that the TLR4 gene for 

the second sample had several mutations in both the 

forward and reverse directions. The addition mutation,  

Table 1: TLRs primer sequences and product size. 

GENE PRIMER SEQUENCES PCR 
product 

Reference 

TLR 1 F 5’ AAGGGCCTTCTCTGCACAAG '3 

CTAATCCCGCC '3R 5’ TCTCTTCAC  

403 bp  This study 

TLR 4 F 5'TTGAGCAGGTCTAGGGTGATTGAAC'3 

R 5' ATGCGGACACACACACTTTCAAAT '3 

143 bp  (19 )  

TLR 5 F 5’ TCACCACTTACCCCTCAAAGG '3 

R 5’ GCCTCCCTTTGACCACACTA '3 

415bp This study 

Table 2: A protocol for One Tag® Quick-Load 2X 
Master Mix with Standard Buffer 

 50 µl 
reaction 

Component 

1 µl 10 µM Forward Primer 

1 µl  10 µM Reverse Primer 

Variable Template DNA 

1 µl 
Easy Taq 2X Master Mix with 
Standard Buffer 

Variable Nuclease-free water 

1 µl Total  

Table 3: Type polymorphism of the Homo sapiens TLR 1 gene sequence for sample one 

Source Predicted effect Amino acid 
change 

Nucleotid
e change 

Locati
on 

Type of 
substitution 

Sam
ple  

Toll Like 
Receptor 
(TLR1) 
Gene     

  

The gene's protein 
may exhibit impaired 
functionality. 

lysine > Serine GGC > 
AGC 

5767 

 

Transition 1 F 

protein unctionalNo f lysine > No 
code functional 

AAG > AA- 5374 

 

Deletion 1R 

mutation Silent Glycine > Glycine GGT > 
GGG 

5378 

 

Trans-version 

protein No functional > No  Isoleucine
code functional 

ATT > AT- 5382 Deletion 

http://www.apicareonline.com/
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the addition of one nucleotide at position 17618 of the 

gene, changed it to the amino acid arginine, was the first 

mutation in the reverse gene sequences. At position 

17619 of the gene, a trans-version mutation caused the 

second mutation to change cysteine to glycine. The  

 

 

third mutation was a transition where the gene’s 

position 17623 was changed from (T > C). The insertion 

of one nucleotide (> A) at position 17626 constituted 

the fourth mutation. These mutations may have resulted 

in improper functioning of the protein produced by 

these genes. The fifth mutation was a transition that  

 

Table 4: Type polymorphism of in the Homo sapiens TLR 1 gene sequence for Sample two. 

Source Predicted 
effect 

Amino 
acid 
change 

Nucleotide 
change 

Location Type of 
substitution 

Sample 
No. 

Toll Like 
Receptor 1 
(TLR1) Gene 

 

The gene's 
protein  

may exhibit 
impaired 
functionality. 

> Arginine 
Glycine 

 

AGG 

GGG > 

5589 

 

Transition 2F 

The gene's 
protein  

may exhibit 
impaired 
functionality. 

 >Serine 
Arginine 

AGT 

AGG> 

5520 

 

Trans-version 

 

2R 

Table 5: Type polymorphism of in the Toll-Like Receptor 4 (TLR4) Gene in sample one. 

Source Predicted 
effect 

Amino acid 
change 

Nucleotide 
change 

Location Type of 
substitution 

No of 
sample 

Toll Like 
Receptor 4 
(TLR4) Gene 

No protein 

 

No  > Alanine
functional 
code 

GCA 

> GC- 

17657 

 

Deletion 

 

1R 

Table 6: Type polymorphism in the Toll-Like Receptor 4 (TLR4) Gene sequence for sample two. 

Sample 

No. 

Type of 
substitution 

Location Nucleotide 
change 

Amino acid 
change 

Predicated effect Source 

2 F Addition 17618 -TG > AGG No functional code 
> Arginine 

The protein made 
by the gene may 
not function 
properly 

T
o

ll 
L

ik
e

 R
e

c
e

p
to

r 
(T

L
R

) 
4
 G

e
n

e
 

Trans-version 17619 TGT > GGT Cysteine > Glycine 

Transition 17623 TTT > CTT Phenylalanine > 
Lucien 

Addition 17628 -TG > ATG No functional code 
> Methionine 

Transition 

 

17656 TGC > CGC Cysteine > Arginine Silent mutation 

Addition 

 

17669 -AT > AAT No functional code 
> Asparagine 

The protein made 
by the gene may 
not function 
properly Trans-version 17723 GCA > CCA Alanine > Proline 

2 R Addition 17648 AC- > ACT No functional code 
> Threonine 

Addition 17652 TC- > TCT No functional code 
> Serine 

Addition 17658 AC- > ACC No functional code 
> Threonine 

http://www.apicareonline.com/


Shaker ZN, et al                                                                      Toll-like receptors 1, 4, and 5 genes & appendicitis 

                            
  www.apicareonline.com                                              1056                    Open access attribution (CC BY-NC 4.0 

 

 

 

resulted in a silent mutation (a mutation that is 

inefficient in protein synthesis) at position 17656 of the 

gene by swapping (T > C). One nucleotide was added 

in the sixth mutation, which was a (> A). The gene’s 

location 17669 is the seventh change substitution (G > 

C) in conversion. The gene’s position 17723 caused an 

alteration in the amino acid; the function of the 

generated protein was impacted by these alterations. 

The first mutation in reverse is an addition mutation,   

which changed the 

amino acid by being 

added at position 

17648. The inclusion of 

the second mutation, (> 

T) at point 17652. The 

third mutation further 

adds (> C). Position 

17658 caused an 

alteration in the amino 

 acid that 

was produced. The 

protein’s functionality is 

impacted by these other 

mutations. 

3.2.3. DNA 
sequence analysis 
of TLR 5 gene 

  Korea's 

Macrogen Company 

sequenced two samples 

using PCR. By 

comparing gene bank 

data from NCBI, 

nucleotide substitutions 

were determined and 

designated with the 

accession number 

(OR924457)  

https://www.ncbi.nlm. 

nih. gov/searcg/ all  

term= OR924457).  

Table 7 displays sample 1’s findings, 

which revealed a deletion polymorphism 

in forward primer at nucleotide position 

10858. Due to this deletion, the leucine 

amino acid was removed, which could 

have an effect the protein’s structure and 

activity. The results for sample 2, which 

showed a mix of deletion, transition, and 

trans-version polymorphism in reverse 

and forward primers, are displayed in 

Table 8. Both synonymous (silent) and 

non-synonymous amino acid changes were the outcome 

of these modifications. It is noted that significant effects 

on TLR5 protein function are expected for the trans-

version polymorphism at nucleotide position 10521 and 

the transition polymorphism at nucleotide location 

10916.  

3.3. Recording new gene 

Table 7: Type polymorphism of in the Toll-Like Receptor (TLR) 5 Gene sequence for sample 
one 

Sample 

No. 
Type of 
substitution 

Location Nucleotide 
change 

Amino 
acid 
change 

Predicted 
effect 

Source 

1F 

 

Deletion 10858 TTG 

> TT- 

Lucien > 
No 
functional 
code 

No protein Toll Like 
Receptor 
5 (TLR 
5) Gene 

Table 8: Type polymorphism of in the Toll-Like Receptor (TLR) 5 Gene sequence 
for sample two. 

Source Predicted 
effect 

Amino 
acid 
change 

Nucleotide 
change 

Location Type of 
substitution 

Sample 

No. 

 

G
e
n
e

 
) 

5
(T

L
R

 
T

o
ll 

L
ik

e
 R

e
c
e
p
to

r
 

NO amino 
acid 

Cysteine 
> No 

 functional
code 

TGC 

> TG- 

10857 

 

Deletion  

 

 

 

2F 

 

  

 Silent
mutation 

> Lysine 
Lysine 

AAA 

> AAG 

10518 

 

Transition 

The gene's 
protein may 
exhibit 
impaired 
functionality. 

> Valine 
Alanine 

GTC 

> GCA 

10521 

 

Trans-version 

 Silent
mutation 

> Glycine 
Glycine 

GGT 

> GGC 

10522 

 

Transition 

The gene's 
protein may 
exhibit 
impaired 
functionality. 

Stop 
> codon

Lysine 

TAA 

> AAA 

10916 

 

Transition 2R 

Table 9: The recording novel gene mutation in the current study 

TLR types Record genes Accession number 

TLR1 
BankIt2774164 Seq1    

BankIt2774164 Seq2    

OR924453 

OR924454 

TLR4 
BankIt2774173 Seq1    

BankIt2774173 Seq2    

OR924455 

OR924456 

TLR5 
BankIt2774187 Seq1    

BankIt2774187 Seq2    

OR924457 

OR924458 

http://www.apicareonline.com/
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The new gene mutation was recorded in patients with 

appendicitis in the current study are shown in Table 9. 

Two sequences, Seq1 and Seq2, were recorded for all  

forms of TLR. Each sequence’s accession number makes 

it possible to access and examine these alterations in 

more detail.  

4. DISCUSSION 
The presence of inflammation in appendicitis involves 

the stimulation of several immune cells and their 

intricate interplay, which is mediated by several pro-

inflammatory or anti-inflammatory cytokines 

predominantly secreted by macrophages and T-

lymphocytes.20 Despite the high incidence of the disease, 

limited pathophysiology data existed; in particular, the 

underlying immunological responses that played a role 

in this condition remain mostly undiscovered.11 While 

numerous efforts have been made to discover biomarkers 

specific to appendicitis, it is unlikely that a single 

cytokine may function as a conclusive diagnostic 

indicator for acute appendicitis due to the varied 

underlying causes of the disease.21 TLRs, which are part 

of the PRR family, play a vital role in regulating the 

body's protective immunological responses. They act as 

triggers for inflammation. The stimulation of Toll-like 

receptors in myeloid cells of the innate immune system 

provides instructions to lymphocytes to develop highly 

effective responses in order to eliminate infections and 

maintain the body's internal environment in a state of 

homeostasis. Acute and chronic inflammation, cancer, 

and other autoimmune disorders can all arise as a result 

of inappropriate TLR stimulation.22 The TLRs’ ability to 

control intestinal homeostasis in the gastric intestinal 

tract (GIT) is closely correlated with their expression, 

distribution, and location.23  

A few research molecular approaches to understanding 

TLRs and appendicitis exist in literature; hence, the rest 

of this discussion will revolve around these TLRs as a 

diagnostic marker for other diseases. Nonetheless, more 

information is required about the participation of pattern 

recognition receptors (PRRs) and cytokines in 

appendicitis. This study assessed TLR1, TLR4 and 

TLR5 expression as possible indicators for prognosis 

among stomach cancer specimens they observed that 

high levels of TLR5 expression were strongly associated 

with good prognosis but TLR1 was not significantly 

related to patient outcome.24 In the present investigation, 

we confined our self to (TLR1, TLR4 and TLR5) to 

associate them with Appendicitis. The real-time PCR 

technique was used by Shirafkan et al. 25 to quantify TLR 

gene expression in gastric biopsy specimens, after they 

had extracted total RNA from the specimens. The 

analysis of results to other groups indicated the 

decreased TLR1 gastric cancer (GC) level. Another 

probing examined 75% of all the samples for TLR1 

(PCR product) and 95% of the samples for TLR2, on an 

agarose gel of 1% 26].  

The role of TLR1 in the innate recognition of the 

microbiota and its effect on promoting epithelial 

homeostasis and preventing chronic inflammation was 

examined in a past research. The results propose that 

TLR1’s potential to identify the microbiota could be 

important for controlling the colonic epithelium. This 

limitation assists in inhibiting bacterial adhesion to 

mucosa, hence curtailing immune system exposure and 

limiting inflammation.27 The TLR 1 in the current study, 

the forward primer when compared with the sequence of 

NCBI by BLAST showed 96% identities with expected 

value 1e-152 and there were two mutations: GGC 

occupies the meaning of AGC and AGG occupies the 

meaning of GGG in several places which provide new 

amino acid or protein. On the other hand, TLR1 reverse 

primer showed 4 mutations: Locations: AGT> AGG, 

AAG> AA-, GGT> GGG, and AAT > AT- with 98 % 

identity and expect value 4e-168. The mutation in TLR1 

is shown in Tables 3 and 4. Genetic variations in TLRs 

may impact the pathophysiology or outcome of disease 

by causing changes in the immune system’s response to 

pathogenic stimulus, excessive immunological 

activation, and inflammation 28]. Human Toll-like 

receptors mutations can influence the extent of the innate 

immune response to microbial stimulus.29  

Toll Like Receptor 4 is a protein that is attached to the 

cell membrane that triggers the signaling pathway 

leading to an inflammatory reaction in response to 

lipopolysaccharide (LPS) 30]. Activation of TLR4 in the 

endothelium causes vasoconstriction and intestinal 

ischemia, which are symptoms of necrotizing small 

intestine colitis, and TLR4 activation by LPS in the 

lumen results in the loss of intestinal mucosa.31 The 

expression of TLR4 is increased in macrophages in the 

intestines during inflammation.32 particularly inside the 

inflammatory cells located in the lamina propria.33 

Patients diagnosed with inflammatory bowel disease 

(IBD) had reduced levels of TLR5, while demonstrating 

elevated expression levels of TLR4 specifically.34,35 The 

TLR4 is also more highly expressed in the dendritic cells 

of IBD patients; there are no distinctions between 

ulcerative colitis and Crhon’s disease.36 Moreover, 

intestinal macrophages in inflammatory mucosa express 

more TLR4 than in a healthy colon.32 According to the 

current study’s results, the forward primer TLR4, when 

compared with the sequence of NCBI, showed seven 

mutations: -TG > AGG, TGT > GGT, TTT > CTT, -TG> 

ATG, TGC> CGC, -AT > AAT, and GCA > CCA in 

different locations with 94% identities and 2e-38 expect 

value. On the other hand, the reverse primer showed four 

mutations: AC- > ACT, TC- > TCT, GCA > GC-, and 

AC- > ACC, with 99% identities and a 2e-36 expected 
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value, the TLR4 mutations represented in Table 5 and 6. 

The intestinal microbiota is impacted by TLR4 signaling, 

which has been demonstrated to alter gastrointestinal 

motility and promote pathogen clearance, commensal 

population maintenance, The process of goblet cell 

development and the synthesis of antimicrobial 

peptides.37,38 Polymorphic variations of TLR4 are highly 

valuable in determining the risk and defense of infectious 

diseases because of their role in inducing an immune 

response against pathogens. The TLR4 mutation 

modifies the composition of  the receptor and restricts its 

capacity to bind with LPS, a cluster of differentiation 

(CD)-14 and MD-2.39  

The host immunological reply flagellate bacteria and the 

preservation of intestinal homeostasis is significantly 

regulated by TLR5 signaling, which is highly expressed 

in cells.40 Conversely, a deficiency in TLR5 will result in 

a disturbance of the gut flora, low-grade inflammation, 

metabolic syndrome, and an increased risk of colitis.41 In 

many ethnic cohorts, TLR5 polymorphisms have been 

identified and linked to an elevated risk of IBD.42 The 

expression of TLR-5 mRNA was measured by 

quantitative PCR in the study carried out by Falah et al. 

In comparison to individuals without ulcerative colitis, 

they discovered that the mucosa of those with the disease 

had less TLR5 mRNA.43 In comparison to normal 

controls, Stanislawowski et al. reported lower levels of 

TLR5 protein and TLR5 mRNA in the inflammatory 

mucosa.44 The present study’s results revealed five 

mutations in TLR5, the forward primer, when compared 

to the NCBI sequence: TTG> TT-, TGC> TG-, AAA> 

AAG, GTC> GCA, and GGT> GGC in different 

locations with 99% identities and 0.0 expect value. On 

the other hand, the reverse primer showed one single 

mutation: TAA> AAA in different locations with 100% 

identities and 0.0 expected value, the TLR5 mutation in 

the current investigation is displayed in Tables 7 and 8. 

Activation of TLR5 signaling promotes the initial 

defenses against the invasion of host tissues by 

pathogens by inducing the maturation of inexperienced 

B-cells differentiate into plasma cells that produce IgA 

and interleukins IL-17 and IL-22.45 Theoretically, 

inflammation-induced damage to the colon's lining may 

cause TLR5 expression to decrease, maybe as a result of 

flagellin overexpression in the damaged mucosal barrier 

epithelium.43 Dysfunctional TLR5 signaling leads to 

dysbiotic outgrowth and related diseases, while TLR5 

signaling promotes homeostasis at the mucosal surface 

by delaying the development of microbial dysbiosis.46  

5. LIMITATIONS  
According to their established functions in immune 

function, this study used a focused strategy, 

concentrating on particular genes (TLR1, TLR4, and 

TLR5). Mutations in additional genes or regulatory 

components, however, might also raise the risk of 

appendicitis. In order to analyze genetic variants linked 

to appendicitis in greater detail, future research may use 

whole-exome or whole-genome sequencing methods. To 

improve how broadly applicable, the results are, the 

study's sample size might also be increased. The present 

investigation employed conventional PCR to identify the 

DNA gene sequence for TLR1, TLR4, and TLR5, and to 

evaluate any mutations present in these genes. This 

method is unable to determine the level of gene 

expression.  

6. FUTURE DIRECTIONS 
The current study serves as a starting point for 

researchers in this field. We suggested using real-time 

PCR to accurately determine gene expression levels and 

how much effect this mutation on gene expression for 

TLR. Further information about the discovered 

mutations' possible role in the pathophysiology of 

appendicitis would be obtained by functional validation 

using in vitro tests.  

7. CONCLUSION 
When comparing the findings of the present study using 

BLAST with NCBI sequence. TLR1’s forward primer 

showed two mutations, whereas the reverse primer 

showed four mutations. Four alterations were discovered 

by the reverse primer in TLR4, compared to seven by the 

forward primer. Regarding TLR5, there was one 

mutation in the reverse primer and five in the forward 

primer. The mutations discovered during this 

investigation may be considered a risk factor for 

appendicitis development because critical mutations 

influence protein production and result in non-functional 

proteins, which contribute to disease progression. 

Moreover, the generational transfer of these mutations 

partly explains the increased occurrence of appendicitis. 

Future research is necessary to functionally validate 

these mutations in order to ascertain their effects on 

ligand recognition, signaling cascades, and possible 

contribution to appendicitis susceptibility. 
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