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Abstract 

        A case-control study has been carried out among patients with Tuberculosis,who 

attended to the Consultation Center of Chest and Respiratory diseases of  Basrah 

province during1st September 2020 to 1st June 2021. From total number of (176) 

patients with Tuberculosis (TB) were taken from Basrah province that included in the 

present study. The molecular study include extract of DNA from blood of TB patients 

and control group by using specific primers in conventional PCR, the amplification of 

all extracted DNA from blood samples was preform and confirm by using 

electrophoresis with (70 volt / 60 minutes) on agarose gel (1%), the results of gene 

expression revealed that the amplified DNA(PCR product) was 154bp for TLR2 with 

presence ratio 85.2% from total samples, 143bp for TLR4 with a presence of 100.0%, 

and 177 bp for TLR9 with a presence ratio 98.8%.In the sequencing study the results 

from sequencing of TLR2,TLR4 and TLR9 were showed as follows: there were clear 

convergence between our TLR2 gene and that of the GenBank database (NCBI) with 

identity 109/114 (96%) in forward-TLR2 had five mutations appeared as G to A; T to 

A; --- to A; T to C and T to C. In addition, the reverse-TLR2 was shown an identity 

106/108 (98%) in comparison with GenBank database (NCBI) that founded two 

mutations in reverse TLR2 as T to C and C to T. And there was a low convergence 

between our TLR4 genes and that of the GenBank database (NCBI) with identity 

111/113 (98%) in forward-TLR4 that were recorded two mutations appeared as G to 

A and C to ---. In the  other side the reverse TLR4 shown an identity 106/113 (94%) 

when compared with GenBank database (NCBI) seven mutations were reported as T 

to ---; T to ---;  T to G; A to C; A to G; A to C and T to C. And there was a highly 

convergence between our TLR9 genes and that of the GenBank database (NCBI) in 
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identity 132/134 (99%) that founded two mutations in the forward-TLR9 as --- to C  

and G to C. And for reverse-TLR9 showed no mutations when we compared with 

GenBank (NCBI) database shown identity 128/128 (100%), there are no studies 

interested with sequencing of TLRs with relation of tuberculosis so we will compare 

our results with studies on other diseases . 

Key words: tuberculosis , , Basrah , Toll- Like Receptors( TLR) , gene ,DNA 

sequence , phylogenetic trre , gene bank  , NCBI 
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Introduction 

Tuberculosing bacteria are disseminated by little droplets discharged into the air by 

coughing and sneezing, singing or simply talk from one person to the next, and from 

one person to the next. The neighboring people can respire and become infected with 

these bacteria 1.An infectious disease, known as Tuberculosis (TB), remains one of 

the world's largest bacterial infections. 2. TB-related problems have been identified a 

recognized in the past, but their  severity has been more recently emphasized because 

of emerging antibiotic resistance in TB and the risk of re- infection 3 . Innate 

immunity shown a major role in protecting the host from early infection with TB, as 

indicated by the majority of TB-exposed individuals being able naturally control the 

infection although a conspicuous delay of acquired immunity 1 .The immune system, 

including adaptive and innate immunological mechanisms, modulate host response to 

tuberculosis infection (both active and latent). 2.To stop the successful incorporation 

of TB infection in the lungs, host immune cells, and various nonclassical immune 

cells in the airway are fortified with a clusters of cell-surface and intracellular Pattern 

Recognition  Receptors ( PRRs ) to recognize the occupying of mycobacteria, such as 

Toll-like receptors. At the meeting of host mucosal immunity and TB pathogenes, 

these innate immune sensors play a vital role3,4,5. The early warning part of the 

recognizing bacteria was the natural immune system through its own receptors such as 

Toll-like receptors (TLRs), these were a gruop of distinct single membrane-spanning 

receptors consist of (1 to 10) types have been founded in humans, in both immune and 

non-immune cells and the (11 to 13) types in non-humans 6,7,8 . The Toll-like 

receptors that expressed on cell surface were TLRs ( 1, 2, 4, 5, and 6 ), while TLRs (3, 

7, 8, and 9) founded absolutely inside endosomes and these who known to be 

involved in recognition of Mycobacterium tuberculosis were TLR2, TLR4, TLR9 and 

probably TLR8 2,4..Normally TLRs play an important role in both innate immune 

responses and the induction of adaptive immunity to TB. Really, polymorphisms of 

TLRs have been related with mutated susceptibility to tuberculosis among different 

populations  9,10 .The TLRs are transmembrane  proteins that illustrated as a key in 
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the innate  immune system considered pattern recognition  receptors (PRRs), binding 

to Pathogen-Associated Molecular Patterns (PAMPs). Their function is

 Recognition of pathogens; and stimulation of  immune responses directed 

against those pathogens11 , 12 . the primary innate immune cells participating in TB 

infection are macrophages, neutrophils, dendritic cells, and natural killer cells. PRRs 

expressed on innate immune cells recognize PAMPs present in MTB and have an 

important function in the initiation responses of innate immunity 13.Mycobacterium 

tuberculosis can escape immune responses 14 . and interrupt the crosstalk between 

acquired and innate immunities 15 .Host defense systems initiate various strategies for 

eliminating TB such as  activating proinflammatory responses ( 17.  producing 

reactive intermediates such as Reactive Oxygen Species (ROS) and reactive nitrogen 

species 18. and inducing cell death to inhibit the spread of TB infection .19 

TB also has several strategies to disturb these defenses, such as  

• interference with phagosomal maturation and acidification , 

• resistance to oxidative stresses  , 

• escape to the cytosol , 

• formation of granulomas , 

• modulation of host cell death 20 

• And, TB can inhibit host innate immune systems by producing cellular 

envelope glycolipids and tetra-acylated sulfolipids, which are antagonists of TLR2, 

thereby inhibiting its role in pathogen recognition 21.Tuberculosis begins with 

ingestion of Mycobacterium tuberculosis through inhaled into the pulmonary alveoli. 

TB is identified by phagocytic cells of the innate immune system such as 

macrophages and denderitic cells (DCs), natural killer cells, and neutrophils, interact 

with various mycobacterial components, which represents the first line of host defense 

22 . These cells express many  Pattern Recognition receptors  (PRRs), including Toll-

like receptors (TLRs), C - lectin type receptors (CLRs), complement receptor 1 

(CR1),  complement receptoer 3 (CR3), dendritic cellspecific intracellular adhesion 

molecule-3–grabbing nonintegrin, mannose receptors, surfactant protein A receptors, 

class A scavenger receptors, mannose-binding lectin and NOD like receptors (NLRs), 

which are recognize antigenic molecules expressed by Mycobacterium tuberculosis 

called pathogen associated with the molecular pattern (PAMPs) 23,24,25,26 .The 

Toll-like receptors (TLRs) have an vital role in Mycobacterium infection, these 

receptors are associated with particular ligands exist on the bacteria to facilitate the 

absorption of MTB in to the cells, which leads to the inducement phagocytic cells to 

produce cytokines, chemokines which serve as a sign of infection and crucial to 

stimulate the adaptive immune defenses and to stop growing of bacteria. As a result, 

TLRs serve as a connection between innate and adaptive immune defenses against 

Mycobacterium infection. 27,28,29.the alveolar macrophages and dendritic cells with 

engulfed bacilli migrate to the regional lymph node and prime T cells (both CD4+ and 

CD8+) against mycobacterial antigens 30. The specific immune response produces 
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primed T cells which migrate back to the focus of infection, guided by the 

chemokines produced by the infected cells 31. The accumulation of macrophages, T 

cells, and other host cells (dendritic cells, fibroblasts and endothelial cells) leads to 

the formation of granuloma at the site of infection 32,33,34,35,36.the formation of 

granulomas is barriers away from the other lung tissue tuberculosis and limits the 

body bacterial spread, as well as the interaction of macrophages and other immune 

cells and cytokines that these cells produced 37. The CD4+ T lymphocytes which 

produce IFN-γ  detect and destroy infected macrophages presented with MTB 

antigens 38-40 .The infection progression is halted; however, some resistant bacilli 

capable of surviving under the stressful conditions generated by the host escape 

killing and enter a state of dormancy and persist by avoiding elimination by the 

immune system 41-46. 

 

materials and methods 

Sampling and source  

This case-control study was carried out in the province of Basrah between 1 

September 2020 and 1 June 2021. During the process of collecting data, the patients' 

names, age, gender, marital status, medical family history, personal information and 

clinical disease findings were reported on a single questionnaire for each patient. 

Samples of blood have been gathered from the symptomatic patients of the Chest and 

Respiratory Diseases consultation center of the province of Basrah. Every samples of 

patients and control group were investigated in this study with age ranged from 14 

years to less than 78 years. Most of  patients suffer symptoms like ( Fever, chills, 

night sweats, loss of appetite, weight loss, fatigue ). The blood samples were collected 

from patients after examination by the  Pulmonologist and confirm as Tuberculosis 

according to clinical criteria.  

Control Group  

A total of 88 individuals without pulmonry problem, infectious diseases and 

allergies they were regarded as control group.  

The number of patients group are calculated according to minimum size 

equation based on the ratio of disease which about 11 % ,  

Exclusion criteria 

1. All patients how have atopic diseases.  

2. All patients how have autoimmune diseases . 

Patients how have an infectious diseases 

Blood samples   :  

Five ml of venous blood was drawn by vein puncture using disposable 

syringes from each participant ; 2 ml which will keep in EDTA tube and the other 3ml  

in disposable, non-pyrogenic, and non-endotoxin  plastic tube which placed 



 

as a whole blood sample at room temperature for 2 hours and centrifugation for 20 

minutes at approximately 1000 revolution per minute (rpm), blood collection tubes 

should be undergone centrifugation where the serum will obtained and preserved at (-

20 ) o C till be used.  

PCR Master Mix volume : 

Table (1) illustrate the volume for master mix of PCR 

PCR mix Volum Unit 

Master Mix (Bio-Lab.)  12.5    μL 

Template of DNA 1.5 μL 

Primer 
Forward 0.5 μL 

Reverse 0.5 μL 

Water free of nuclease  10.0 μL 

Total 25.0 μL 

 

TLRs Primers  

Table (2) shown of TLRs primers sequences and product size.  

Table (2)TLRs primers. 

Gene Oligonucleotide Sequence (5’-3’) 
Amplicon 

Size, bp 
Reference 

TLR2 

Forward CCAAGAGGAAGCCCAAGAAAG 
154 

 Che,M. et 

al. 2017 Reverse AAGTCCCGCTTGTGGAGACAC 

TLR4 

Forward TTGAGCAGGTCTAGGGTGATTGAAC 
143 

 Che,M. et 

al. 2017 Reverse ATGCGGACACACACACTTTCAAAT 

TLR9 

Forward AAGCTGGACCTCTACCACGA 
177 

Wujcicka, 

et al. 2015 Reverse TTGGCTGTGGATGTTGTT 

Thermal Cycler Programs Used in This Study  

Table (3) illustrate the thermal cycles of PCR 

Genes 

Temperature (˚C )  /  Time 
Cycles 

No. Initial 

denaturation 

Cycling conditions Final 

extension denaturation annealing extension 

TLR2 94°C/30 sec. 94°C/30 sec. 59°C/60 sec. 68°C/1 min. 68°C/5 min. 30 Cycle 

TLR4 94°C/30 sec. 94°C/30 sec. 65°C/60 sec. 68°C/1 min. 68°C/5 min. 30 Cycle 
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TLR9 94°C/30 sec. 94°C/30 sec. 59°C/60 sec. 68°C/1 min. 68°C/5 min. 30 Cycle 

 

The Molecular DNA Extraction and Genotyping  

DNA extraction   

Blood DNA  

The DNA extraction is illustrate in figure (1) was performed by using  

(Favogren Blood Genomic DNA Extraction Mini Kit ), for purification of DNA from 

blood , according to the manufacturer's instructions as a follow:  

1- Into a micro-centrifuge tube 200 μl of whole blood sample was shifted.  

2- The sample was supplemented with 20 μl Proteinase K and 200 μl FABG Buffer. 

Pulse-vortex mix thoroughly. 

3- The tubes had been incubated at a temperature of 60 oC for 15 minutes. The 

sample need to vortex during incubation every 3 to 5 minutes. 

4- To avid slill drops inside of the lid the tubes have been spinned.  

5- After addition 200 μl of ethanol (96- 100 %) to the sample must be mixed for 10 

seconds thoroughly by pulse-vortex.  

6- Spinning of the tubes inorder to remove all drops remained inside of the lid.  

7- A FABG Mini Column was placed into a Collection Tube. The mixture (with  any 

precipitate) carefully transfered to the FABG Mini Column, centrifuge at 6000 x g for 

1 min and a new Collection Tube was placed to FABG Mini Column.  

8- In the FABG Mini Column a 400 μl W1 buffer were added and a full speed 

centrifuge (18.000 x g)  for 30 seconds the flow-through must discarded. 

9- Into the FABG Mini Column a 750 μl Wash Buffer were added and for 30 seconds 

centrifuge at full speed and discard the flow-through again.  

10- For 3 minutes at full speed centrifuge the column in order to dry it.  

11- The FABG Mini Column was placed to a Elution Tube.  

12- On the FABG Mini Column membrane center a 50 to 200 μl of Elution Buffer 

was added and for 3 minutes FABG Mini Column was standed.  

13- To elute total DNA frequent centrifuge at full speed for 1 minutes.  

14- Finally the total DNA was involved stored at 4 °C or -20 °C.  
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Figure (1) Blood DNA Extraction (LOT no.BHA23117A23, Favogren, Korea). 

PCR amplification  

The DNA of patients samples were tested with conventional PCR by using  

specific primer for TLR2,TLR4 and TLR9) to amplify an approximately sizes of each 

primers ( Table  3 ). the pre reaction mixture was heated in a thermocycler for 30 

seconds at 94°C and then submitted to 30 cycles of amplification with the three 

heating temperature of 94°C for 15-30 seconds , then with 59-65°C for 15-60 seconds 

, and 1 min at 68°C. The final extension step was done at 68°C for 5 min. according to 

manufactures instructions.  

 

Detection of PCR results by agarose gel electrophoresis  

The final PCR product was loaded on horizontal 1% agarose gels containing  

0.2μg/ml ethidium bromide. The agarose gel preparation and running procedure was 

as follow:  

1. After using 1X TBE in prepare of 1% Agarose gel, through dissolved in water bath 

at 100 °C for 15 minutes, left be colded to 50°C.  

2. Added to the agarose gel solution 2 μL of ethidium bromide stain.  

3. Followied fixing of the comb, the agarose gel solution was poured into the tray, left 

for 15 minutes at room temperature, then gently removes the comb and adding 10 μl 

of PCR product to each comb well, and 5 μl (1500 bp Ladder) to one well. Agarose 

gel solution was removed in a tray. 
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4. In the electrophoresis chamber, the gel plate was fixed and filled up with 1X TBE 

buffer. Electric current was then carried out for 30 minutes at 100 volts then 50 volt 

for 45 min.  

5. PCR products were visualized by using ultraviolet trans illuminator. 

DNA Sequencing 

        The sequence of the nucleotide of interleukins genes was known in 2samples, as 

25 microliters of each sample of the PCR product with the Primers of the nucleotide 

of interleukin 4 gene were sent to Macro-gene  in the Korea and after obtaining the 

results (Appendix 2) all the results were compared directly with the nucleotide of the 

nucleotide of interleukin 4 (IL4)  Available in the internet (http: NCBI Reference 

Sequence) by computer program (BioEdit Pro. version:  7.0.0). The results were 

registered in NCBI under accession numbers ( LC634417 & LC634418        )Which is 

available on the website. 

The results 

A case control study was carried on an overall cases of  tuberculosis patients 

were ( 88 ) that taken from the Consultation Ceter of Chest and Respiratory diseases 

of  Basrah province through period of 1st September 2020 to 1st June 2021, their age  

were rounded (14 - 78) years. Cutch up with ( 88 ) individuals regarded as control 

group were checked and confirmed to be free from any respiratory diseases or any 

other health problems that also studied, the number of cases are obtained according to 

minimum size equation that depend on the ratio of disease. 

 

Molecular study 

This section of study involved DNA extraction of whole blood from patients 

with tuberculosis  and control group then followed by DNA amplification through 

using conventional PCR technique and specific primers. 

DNA amplification 

DNA extracted from whole blood samples have been amplified by using 

conventional PCR, then PCR product results confirmed  by using 1% agarose gel 

electrophoresis (70 volts for 60min.), in this analysis the DNA band that appear on the 

gel after successful attachment between DNA template that had been extracted and  

the goal specialized primer for every one of  choosed toll like receptors that have been 

studied ( TLR2, TLR4 and TLR9 ), as seen in figure (2), the bands appeared under 

UV imaging system as orange compact bands due to the DNA staining that used as 

indicatorhich was ethidium bromide stain, the bands of extracted DNA can be 

estimated on gel electrophoresis by using DNA band size indicator that was (100-

1500) DNA ladder, each Toll Like receptors (TLR2, TLR4 and TLR9) can be 

revealed on the results of amplified DNA, illustrated in figure (2) and table 4. 
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Figure (2): Shown PCR products for three primer sets (TLR2,TLR4 and TLR9)  

which shown 154bp, 143bp and 177bp respectively on (Agarose 1%, 70 volts 

60min.).Visualized under UV imaging system after staining with Ethidium 

bromide, Lane L : DNA ladder (100-1500)bp  

Table (4): Expression ratio of TLR2,TLR4 and TLR9 genes among TB patients. 

No Factors 
No. of TB 

patients 

No. of TB patients 

with positive results 

Percent of positive results 

which gene expressed(%) 

1 TLR2  88 75 85.2% 

2 TLR4  88 88 100.0% 

3 TLR9  88 87 98.8% 

 

DNA sequencing 

DNA sequencing for TLR2 

TLR2 Forward primer identity  

Toll like receptor 2 (TLR2) homo sapiens, a variant transcripted 8, the ID of 

mRNA. Sequence : NM_001318796.2 Extent: 3522 Matches Number: 1 

, Range 1:2092 to 2204 
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TLR2 Forward primer alignment and mutations observation 

Table (5) and figure (3) were shown the most common types of  

mutations in the TLR2 forward gene, sequence in this study. 

Table (5): Most common types of mutations in the TLR2 forward gene 

No. of sample F Wild type Mutant type Site 

50 G A 5 

50 T A 9 

50 ----- A 10 

50 T C 100 

50 T C 103 
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-A- 

 
 

-B- 

 
-C- 

Figure (3): Most common types of mutations in the TLR2 forward gene (A,all 

mutations; B, Muations in sites 5-9-10 ; C, Mutations in sites 100&103). 

 

Forward primer Phylogenetic tree 

The TLR2 forward primer isolate phylogenetic analyzes were analyzed by 

macrogen and compared with the different TLR2 sequences available in the Gen Bank 

database, there is no convergence between our TLR2 isolates and these of Gen Bank, 

as seen in the figure ( 4). 
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Figure (4): Shown TLR2 forward primer Phylogenetic tree analysis drow by 

Omega-7 program. 

3.4.3.1.4 TLR2 Reverse primer identity 

Toll like receptor 2 (TLR2) homo sapiens, a variant transcripted 8, the ID of mRNA. 

Sequence: NG_016229.1 Extent: 28803 Matches Number: 2  

, Range 1: 25499-25606 
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TLR2 Reverse primer alignment and mutations observation 

Table (6) and figure (5) were shown the most common types of  

mutations in the TLR2 reverse gene, sequence in this study. 

Table (6): Most common types of mutations in the TLR2 reverse gene 

No. of sample F Wild type Mutant type Site 

50 T C 119 

50 C T 130 

 

 

Figure (5): Most common types of mutations in the TLR2 reverse gene. 

 

 

TLR2 Reverse Phylogenetic tree 

The TLR2 reverse primer isolate phylogenetic analyzes were analyzed by 

macrogen and compared with the different TLR2 sequences available in the Gen Bank 
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database, there is clearly convergence between our TLR2 isolates and these of Gen 

Bank.as seen in the figure ( 6). 

 

Figure (6) : Show TLR2 reverse primer Phylogenetic tree analysis drow by 

Omega-7 program. 

DNA sequencing for TLR4 

TLR4 Forward primer identity  

Homo sapiens toll like receptor 4 (TLR4), RefSeqGene (LRG_320) on  

chromosome 9 Sequence ID: NG_011475.2 Length: 27333 Number of  Matches: 1  

, Range 1: 17613-17725 

 

 

 

TLR4 Forward primer alignment and mutations observation 

Table (7) and figure (7) were shown the most common types of  
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mutations in the TLR4 forward gene, sequence in this study. 

Table (7): Most common types of mutations in the TLR4 forward gene 

No. of sample  F Wild type Mutant type Site 

49 G A 5 

49 C ------- 14 

 

 
-A- 

 
-B- 

Figure (7) Most common types of mutations in the TLR4 forward gene (A,all 

mutations; B, Muations in sites 5-14). 

TLR4 Forward Phylogenetic tree 

The TLR4 forward primer isolate phylogenetic analyzes were analyzed by macrogen 

and compared with the different TLR4 sequences available in the Gen Bank database, 

there is slightly convergence between our TLR4 isolates and these of Gen Bank.as 

seen in the figure ( 8). 
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Figure (8) : Show TLR4 forward primer Phylogenetic tree analysis drow by 

Omega-7 program. 

TLR4 Reverse primer identity 

Homo sapiens toll like receptor 4 (TLR4), RefSeqGene (LRG_320) on  

chromosome 9 Sequence ID: NG_011475.2  Length: 27333 Number of  Matches: 1  

, Range 1: 17583-17695 

 

 

TLR4 Reverse primer alignment and mutations observation 

Table (8) and figure (9) were shown the most common types of  

mutations in the TLR4 reverse gene, sequence in this study. 

Table (8): Most common types of mutations in the TLR4 reverse gene 
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No. of sample  R Wild type Mutant type Site 

49 T ----- 14 

49 T ----- 24 

49 T G 26 

49 A C 78 

49 A G 82 

49 A C 96 

49 T C 109 

 

-A- 

-B- 

 
-C- 

Figure (9): Most common types of mutations in the TLR4 reverse gene (A,all 

mutations; B, Muations in sites 14,24&26 ; C, Mutations in sites 78,82,96&109). 

TLR4 Reverse Phylogenetic tree 

The TLR reverse primer isolate phylogenetic analyzes were analyzed by 

macrogen and compared with the different TLR4 sequences available in the Gen Bank 

database, there is no convergence between our TLR4 isolates and these of Gen 

Bank.as seen in the figure ( 10). 
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Figure (10): Shown TLR4 reverse primer Phylogenetic tree analysis drow by 

Omega-7 program. 

DNA sequencing for TLR9 

TLR9 Forward primer identity 

Homo sapiens toll like receptor 9 (TLR9), RefSeqGene (LRG_320) on  

chromosome 3 Sequence ID: NG_033933.1  Length: 12084 Number of  Matches: 1  

, Range 1: 8486-8618 
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TLR9 Forward primer alignment and mutations observation 

Table (9) and figure (11) were shown the most common types of mutations 

in the TLR9 forward gene, sequence in this study. 

Table (9): Most common types of mutations in the TLR9 forward gene 

No. of sample   F Wild type Mutant type Site 

38 ----- C 44 

38 G C 96 

 

 
-A- 

 
-B- 

Figure (11): Most common types of mutations in the TLR9 forword gene (A,all 

mutations; B, Muations in sites 44-96 ). 
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TLR9 Forward Phylogenetic tree 

The TLR9 forward primer isolate phylogenetic analyzes were analyzed by 

macrogen and compared with the different TLR9 sequences available in the Gen Bank 

database, there is no convergence between our TLR9 isolates and these of Gen 

Bank.as seen in the figure ( 12). 

 
Figure (12): Show TLR9 forward primer Phylogenetic tree analysis drow by 

Omega-7 program. 

 

TLR9 Reverse primer identity 

Homo sapiens toll like receptor 9 (TLR9), RefSeqGene (LRG_320) on  

chromosome 3 Sequence ID: NG_033933.1  Length: 12084 Number of  Matches: 1  

, Range 1: 8442-8569 

 

 

 

TLR9 Reverse primer alignment and mutations observation 
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Figure (13) was shown no mutations in the TLR9 gene, sequence in this  

study. 

Figure (13): No mutation in the TLR9 gene. 

TLR9 Reverse Phylogenetic tree 

The TLR9 reverse primer isolate phylogenetic analyzes were analyzed by macrogen 

and compared with the different TLR9 sequences available in the Gen Bank database, 

there is highly convergence between our TLR9 isolates and these of Gen Bank.as seen 

in the figure ( 14). 

 
Figure (14): Show TLR9 reverse primer Phylogenetic tree analysis 

A new recording genes for Toll Like Receptors 

New toll like receptors gene was recorded in the Gen Bank after compared   

with different available genes in Gen Bank. 

New recording gene of Toll Like Receptor2 
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Figure (15) was shown the nem recording gene of TLR2 in GenBank -NCBI 

 

Figure (15): was shown the new recording gene of TLR2 in GenBank 

New recording gene of Toll Like Receptor4 

Figure (16) that shown the nem recording gene of TLR4 in GenBank  



 

100 

 

Figure (16): was shown the new recording gene of TLR4 in GenBank 
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New recording gene of Toll Like Receptor9 

Figure (17) that shown the nem recording gene of TLR9 in GenBank  
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Figure (17): was shown the new recording gene of TLR9 in GenBank 

The Discussion 

A case control study was carried on an overall cases of  tuberculosis patients 

were ( 88 ), thier age  were arounded (14 - 78) years. In addition to ( 88 ) persons 

observed as control group, in this investigation the highest age group of patients with 

tuberculosis was (20-29) years were 23 ( 26.1 % ) and fallowed by the third to fourth 

decades (30-39) were 16 (18.2 %) from total study patients, at the fourth to fifth 

decades (40-49) were 14 (15.9%), closely with it the first to secondth decades (10-19) 

were 13 (14.8%), while less cases of tuberculosis appeared at the age ( >60) were 10 ( 

11.4%) from total study cases. This results similler with 49 that observed during 

adolescence (age 15–19 years), there is a rapid increase in risk with a second peak 

between the ages of (20–30) years, this supported by the study of 50 that found TB 

primerly affect adolescent and adults, and other studies evidences our results and give 

more explianation about distribution of tuberculosis within age group like 51 that 

conclude the age distribution of tuberculosis case s mirrors global patterns, with a low 

number of cases in childhood and a high number in young adulthood. Other study 

disease of poverty affecting mostly young adults in their most productive years. The 

vast majority of TB deaths are in the developing world 52. And other study 53 saying 

that the incidence of TB varies with age, while the study of 54 that found TB is 

mainly a disease of older people, or of the immune compromised.  

Toll Like Receptors ( TLRs ), a family of single membrane-spanning 

receptors, the nature involved thirteen types of TLRs, those 1 to 10 have been 

designated in humans, were expressed on cells of immune and non-immune system 

and others 11 to 13 in non-human beings 55 these innate immune sensors play critical 

roles at the interface of host mucosal immunity and TB 56. In the current study that 

selected of (TLR2, TLR4 and TLR9) to be study thier associasion with TB in Basrha 

province. Supported by other studies, TLRs had been recorded mainly in the 

recognition of tuberculosis were TLRs (2, 4, and 9) there was a possiblity TLR8 57. 

In addition study of 58 which  selected these TLR genes (TLR2, TLR4 and TLR9), 

due to the strong biological evidence that supports their role in TB. In this results that 

the mean concentration of TLRs (ng/ml) was higher among tuberculosis patients 

88(100.0), of TLR2 were (0.65 ±0.27), while in TLR4 (3.19 ± 1.78) (ng\ml), and 

TLR9 were (1.92 ± 1.06), statistically the differences was highly-significant.  

TLR2 a member of pattern recognition receptors (PRRs) plays critical role in 

host immune response against TB infection. TLR2, which is a well-known receptor 

forming with TLR1 or TLR6, heterodimers, involves the recognition and response of 

innate immune cells the dendritic and macrophagous cells. TLR2 is the central 

receptor for mycobacterial detection in particular 59,60 . TLR2 is used to recognize 

the presence of fungi, parasites and virus in a broad range of bacteria 61 . In the 
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current study documented that the mean concentrations of TLR-2 (ng/ml) among male 

and female of tuberculosis patients (0.63±0.26) (0.67±0.26), was higher than male and 

female of control group (0.22±0.10) (0.20±0.13) respectively, statistically the 

differences was highly significant. In these results that the concentration of TLR2 in 

TB female patients slightly more than male, suggested may according to thier 

hormonical activity differences. In other studies, 62. observed that TLRs can prompt 

T-lymphocyte activation, adjust and ruler the aquired immunity, and keep the body's 

immune system balanced. In other way 63. shown that TLR2 and TLR4 participate in 

recognizing and promoting inflammatory reactions to tuberculosis and associated 

metabolites. In study of 64 was carried out to TLR2, TLR4, TNF-α, IFN-α, IL-2, IL-

6, and IL-10 expressions were investigated in HIV patients infected with TB. These 

findings suggested that concentration of TLR2 associated with the activity of TB 

infection and the patient immunity responses after clear comparison with TLR2 

concentration of control group. In addition study TLR2 is thought to be important to 

initiate innate host protection through its stimulatory effect on TNFα macrophage 

production. , An important role for the stimulation of IL-1β production was found of 

TLR2 and TLR6 as well as important for macrophage release of IL-12. 64. A few 

studies did not find a correlation between TLR2 polymorphism and TB susceptibility 

65. 

TL4 a member of pattern recognition receptors (PRRs) plays critical role in  

host immune response against TB infection. In the current investigations observed 

that the mean concentrations of TLR4 (ng/ml) among male and female of tuberculosis 

patients were (3.35 ± 2.03) (2.99 ± 1.41) respectivly, was higher than male and female 

of control group (1.09 ± 0.45) (1.00 ± 0.58) respectively, statistically the differences 

was highly significant. In these results that the concentration of TLR4 in TB male 

patients slightly more than females. That matched with the study of 66 which shown 

that in Mycobacterium tuberculosis, TLR4 recognizes the cell wall lipids, 

glycoproteins and antigens. The surface of TLR4 expression on lymphocytes in TB 

patients was also reported as much as that in healthy control persons in 

the apparent of expression of both TLR4 and TLR2. In addition studies from West 

Africa TLR4 is necessary to detect Gram-negative bacteria's endotoxins and has been 

associated with pulmonary TB. 67 

TL9 a member of pattern recognition receptors (PRRs) plays critical role in 

host immune response against TB infection, and most frequently associated with the 

recognition of Mycobacterium tuberculosis PAMPs 68. In this present study 

documented that the mean concentrations of TLR-9 (ng/ml) among male and female 

of tuberculosis patients (1.92±0.99) (1.95±0.99) respectively, was higher than male 

and female of control group (0.87±0.51) (0.82.±0.43) respectively, statistically the 

differences was highly significant with (P-value= 0.00,0.00) respectively. Other study 

evidenced as 2,3,9,11 which noted that TLR9 is known as the receptor for viral and 
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bacterial CpG-DNA, which also plays an important role in activating the innate 

immune system, shows the need for the linking of TLR9 to enable the immune 

response to the Th1. Supported by other study of 68, 69.  
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