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Abstract 

Background: Recent studies have shown that the course of cystic fibrosis in patients with this disease 

differs despite the same mutation in CFTR gene. We aimed to investigate the role of polymorphism in 
TNF α (-308) and TNF α (-863), and its effect on the phenotype of the patients with cystic fibrosis 
and progression of disease. 

Materials and Methods: In this case-control study, 50 children with cystic fibrosis and 50 healthy 
children were examined for TNF-α-308 GA and TNF α - 863CA polymorphism. Four ml of citrated 
blood was taken from the patients in order to perform the DNA purifying and PCR-RFLP. With 

custom designed primers, PCR was done. Then with restriction enzymes PCR-RFLP was performed 
on the product of previous PCR. Changes were analyzed taking the following into consideration: 
diagnosis age, starting point of the pulmonary disease. Hb O2 saturation level, FEV1, and FVC. Also, 
for each of them, a Schwachman index basis score was calculated and results are mentioned. 

Results: Patient’s average age was 21±5.1 years old (ranged 5-26 years), and 48.9% (n=24) of 

patients were females. The average age at diagnosis was also 39.78 ±13.51 months. Patients with 
genotype TNF-α-308GA were older in diagnostic time compared to TNF-α-308GG genotype. 
However, for other variables, such as O2 sat, FEV1, FVC no difference was observed. Patients 
Heterozygote genotypes for “C” allele (CA) of TNF-863 have better Schwachman score than CC 
genotype. 

Conclusion 

The results of this research emphasize the importance of genetic factors affecting inflammatory 
processes. Identifying these variables is helpful in treating patients with cystic fibrosis disease.   
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1- INTRODUCTION 

      Cystic Fibrosis (CF) is the most 

common life-limiting autosomal recessive 

disease in the white race, it is usually 

caused by mutation in gene kb230 on 

chromosome 7 that codes 1480 amino 

acids of chlorine channel in epithelial 

cells, the so called CFTR (Cystic Fibrosis 

Trans membrane conducting Regulator). In 

the most cases, phenylalanine elimination 

on 508 happens (1-2-3). This mutation 

causes impaired chloride ion and 

dysfunction of the mucocilliary system. It 

leads to inflammation of the airways, 

infections, and damage to the lungs and 

other organs. As a matter of fact, the main 

cause of mortality in CF patients is lung-

related dysfunctions such as 

bronchiectasis, airway obstructions and 

progressive lung involvement (4-5).  

It is important to note that the course of 

cystic fibrosis is different in patients with 

the same mutations in the CFTR gene, and 

the possibility of interfering with changes 

in the environmental factors and other 

genes involved in host immunity is 

suggested. Most influencing factors are: 

TNF-a, TNF-b, MHC, nitric oxide 

syntheses and mannose binding lectin that 

have a role in immunity. Among these 
factors, TNF-a has a noticeable role (6, 7).  

TNF alpha protein acts as an immune 

response regulator and plays a role in 

biological processes such as cell 

proliferation and differentiation, apoptosis, 

lipid metabolism, and blood coagulation. 

The TNF-a protein is synthesized as an 

inflammatory cytokine by macrophage 

which is the main mediator in response to 

acute inflammation. It also has a main role 

to stimulate neutrophils and monocytes to 

the site of infection and activate these cells 

to remove microorganisms and also 

stimulate endothelial cells of the vessels to 

express adhesion molecules to attract 

white blood cells at the infection site (8). 

As seen in other studies, the change in the 

expression of this gene affects the 

progression of the disease in patients with 

cystic fibrosis. For example, the region -

308 is at the beginning of the expression of 

this gene and has a crucial role in the 

secretion of TNFα. There are two alleles in 

this area: TNF alpha 308 "A" and TNF 

alpha 308 "G". In a normal homozygous 

population, the "G" allele forms the 

dominant genotype. The heterozygosis of 

"GA" in the region of -308 is seen in few 

individuals, but in terms of performance, it 

has a significant effect on the function of 

this gene, so that the "A" allele expresses 

more of this gene (9, 10). Recent studies 

have shown that pulmonary function is 

significantly lower in patients with cystic 

fibrosis with -308A polymorphism than in 

other patients. In addition, in other proven 

studies, polymorphism in other regions of 

the TNF-α gene was associated with the 

severity of pulmonary involvement in 

patients (6, 8). In patients with a higher 

level of cytokines and secretion of TNF-α, 

despite the lower incidence of infectious 

agents, however, long-term lung 

destruction and eventually prognosis have 
been worse.  

The aim of this study was to determine the 

effect of TNF promoter region 

polymorphism and its expression and its 

effect on the clinical signs and symptoms 

of patients with cystic fibrosis with the 

same mutation in the CFTR gene 

(homozygote for ΔF508), so that if these 

changes are observed, it is possible to find 

newer therapies to improve the quality of 

life in patients. In order to do that, we 

studied the polymorphism in -308 and -863 

regions of the TNF-a gene, in patients 

diagnosed with CF, and its relationship 

with clinical prognosis in Masih 

Daneshvari hospital of Tehran, Iran, from 

October 2015 to 2018.  

2- MATERIALS AND METHODS 

2-1. Subjects  

        In this study, 50 children with cystic 

fibrosis (that are positive due to clinical 
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symptoms, sweat’s chlorine test and CFTR 

gene mutation; all CF patients included in 

this study were homozygous for ΔF508 

mutation), and 50 healthy children were 

examined. This study was conducted in the 

infant section of Masih Daneshvari 

hospital, October 2015-2018. 41 CF 

patients and 47 participants of the control 

group remained in the study. Patients were 

evaluated for FEV1, FVC, O2 saturation 

level, age at diagnosis time, starting point 

of the pulmonary disease and Schwachman 

index during admission and nursing visits.  

2-2. Genotyping and DNA extraction 

Four ml of citrated blood was taken from 

the patients and placed in tubes that 

contained an EDTA anticoagulant in order 

to perform the DNA purifying and PCR-

RFLP. With custom designed primers, 

PCR was done. Then with restriction 

enzymes, PCR-RFLP was performed on 
the product of previous PCR.  

DNA samples were genotyped for a 

promoter polymorphism in the -863C/A 

and -308A/G region position of the TNF-α 

gene and polymerase chain reaction (PCR-

RFLP). For the amplification of 

polymorphism at the -863C/A, 

antisense’5′- GGC TCT GAG GAA TGG 

GTT AC-3′ and  5′-CTA CAT GGC CCT 

GTC TTC GTT ACG-3′ were used and for 

-308A/G region  5′-AGG CAA TAG GTT 

TTG AGG GCC AT-3′ and 5′-TCC TCC 

CTG CTC CGA TTC CG-3′ were used. 
PCR conditions were as follows: 

 -863: denaturation at 4 min 94 °C, 30 

cycles at 94 ˚C for 40 s, 57 ˚C for 40 

s, and 72 ˚C for 55 s, followed by one 

cycle of final extension at 72 ˚C for 6 

min. 

 -308: denaturation at 94 ˚C for 4 min, 

30 cycles at 94 ˚C for 60 s, 56 ˚C for 

60 s, and 72 ˚C for 60 s, followed by 

one cycle of final extension at 72 ˚C 

for 10 min.  

2-3. Statistical analysis 

Changes were analyzed with consideration 

for dependents like diagnosis age, the 

starting point of the pulmonary disease. 

Haemoglobin–oxygen saturation levels, 

FEV1, and FVC. Also, for each of them, a 

Schwachman index basis score was 

calculated and results are mentioned. The 

instrument used for data analysis was 

GraphPad Prism v8.1. For quantity 

variants, Chi2 test, and for qualitative 

variants, Fisher’s exact test was done. 

2-4. Ethics 

The study was approved by the Institute's 

Ethics Committee with the reference 

number of 

IR.SBMU.NRITLD.REC.1395.246. 

3- RESULTS 

       In this study, we observed 50 patients 

diagnosed with Cystic Fibrosis and 50 

members of control group (41 patients and 

47 members of control group remained 

until the end of the study), that were 

hospitalized in Masih Daneshvari hospital 

(Tehran, Iran), between October 2015 to 

2018. The average age of patients at 

diagnosis point was 39.78+ 13.51 months. 

The results of patients' demographic 
factors are presented in Table.1. 

3-1. Genotype and allele frequencies of 

TNFα (-308, -863) gene polymorphisms 

First of all, it is worth mentioning that in 

order to remove the effect of CFTR 

genotype on phenotype of CF patients, all 

CF patients included in this research were 

homozygous for ΔF508 mutation. 

Genotype and allele frequencies in CF 

patients and healthy controls are delineated 

in Tables 2, 3. The genotypes are observed 

in each of the loci as well as the frequency 

of each in the patient population and 

control group. In examining the age of 

diagnosis in patient samples, some 

specimens were excluded due to lack of 

information. According to the Table.4 

which presents the relationship between 

different genotypes and age of diagnosis in 
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each of the genotypes, genotype GA in 

locus -308 in comparison to genotype GG 

in the same locus in patient samples shows 

an increase in age of diagnosis (p<0.01). 

 

 Table-1: Demographic data, actual FVC, FEV1 and O2 saturation in different groups of CF patients.  

Participant  Groups 
Age (at 

diagnose), onth 
FVC % FEV1 % O2 Sat % 

TNF α-308 

Allele "GA"  
11.7 (2.4) 33.22 (4.74) 32.33 (4.95) 86.9 (3.86) 

TNF α-308 

Allele "GG" 
4.69 (1.11) 45.48 (3.78) 44.69 (4.03) 89.52 (1.62) 

TNF α-863  

Allele "CA"  
1.83 (1.09) 30  19  93.5 (2.5) 

TNF α-863 

Allele "CC" 
6.93 (1.2) 43.03 (3.27) 42.67 (3.45) 88.34 (1.71) 

TNF-α: Tumor necrosis factor alpha; FVC: Forced vital capacity; FEV1: Forced expiratory value in one score; 

O2 Sat: Oxygen saturation.  

Table-2: Allele frequency in each polymorphism with separation in the patients and control group 

(n=97). 
 All subjects Case Control 

SNP Allele Count Proportion Count Proportion Count Proportion 

-308 
G 177 0.91 87 0.87 90 0.96 

A 17 0.09 13 0.13 4 0.04 

-863 
C 169 0.87 93 0.93 76 0.81 

A 25 0.13 7 0.07 18 0.19 

   SNP: Single nucleotide polymorphism. 

Table-3: Genotype frequency in each of the studied polymorphisms with separation in the patients 
and control group (n=97). 

 All subjects Case group Control group 

SNP Genotype Count Proportion Count Proportion Count Proportion 

 
-308 

A/A 1 0.01 1 0.02 0 0 

G/A 15 0.15 11 0.22 4 0.09 

G/G 81 0.84 38 0.76 43 0.91 

 

 
-863 

A/A 4 0.04 1 0.02 3 0.06 

C/A 17 0.18 5 0.1 12 0.26 

C/C 76 0.78 44 0.88 32 0.68 

   SNP: Single nucleotide polymorphism. 

Table-4: Age of diagnosis of disease in different genotypes in studied polymorphisms (n=41). 

SNP Genotype Number Response mean (SE) Difference (95% CI) P-value 

-308 
G/G 31 4.69 (1.11) 0.00 

0.0055 
G/A 10 11.7 (2.4) 7.01 (2.34 - 11.68) 

-863 

C/C 37 6.93 (1.2) 0.00 

0.36 C/A 3 1.83 (1.09) -5.10 (-13.50 - 3.31) 

A/A 1 0.6 (0) -6.33 (-20.52 - 7.87) 

    SNP: Single nucleotide polymorphism; CI: Confidence interval; SE: standard error. 
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Table.4 shows the comparison of 

Schechman score.This indicator is 

designed to evaluate patients with cystic 

fibrosis. Patients are classified according 

to criteria including: general activity, 

physical examination, nutrition, lung 

imaging to severe, moderate, good, and 

excellent groups. We observed no 

meaningful difference between 

Schwachman scores in different genotype 

in locus-308. But a higher score was 

recorded for heterozygote genotypes in 

comparison to homozygote ones in the 

locus -863 (p<0.05).  The result of 

Schwachman scores is shown in the 

Table.5. We observed no meaningful 

connection between Hb O2 saturation level 

and different genotypes. We did not see a 

meaningful difference in FVC and FEV1 

in different genotypes in different loci. 
 

Table-5: The comparison between different Schwachman scores in different genotypes (n=41). 

Model Genotype Number Response mean (SE) Difference (95% CI) P-value 

-308 
G/G 31 40.81 (2.49) 0.00 

0.08 
G/A 10 32.5 (2.5) -8.31 (-17.38 - 0.77) 

-863 

C/C 37 37.16 (1.48) 0.00 

0.01 C/A 3 60 (20.21) 22.84 (8.84 - 36.83) 

A/A 1 35 (0) -2.16 (-25.79 - 21.47) 

   CI: Confidence interval; SE: standard error. 

4- DISCUSSION 

      Our goal in this study was to 

investigate the effect of TNF-a gene 

polymorphism in regions -308 and -863 in 

patients with cystic fibrosis and to examine 

the course of the disease due to different 

expression of this gene. The results of this 

study indicated that patients with an A 

allele in the 863 region had better 

prognosis than others. A lot of scientific 

studies have looked at the relationship 

between the CFTR genotype and the 

phenotype of cystic fibrosis, and have 

pointed to the complexity of this 

relationship. Recent studies have been 

conducted to find out the role of other 

genes affecting immune response and their 

role in the severity of the disease has 

become more prominent. The TNF-a gene 

and its receptors have an important role in 

inflammatory processes, cell deviation, 

and differentiation and apoptosis in order 

to stop bacterial growth in macrophages. 

Several researches showed a connection 

between this gene’s polymorphism and 

potential to be affected by diseases and 

severity of diseases (i.e. Cystic Fibrosis, 

Rheumatoid Arthritis, Crohn’s disease, 

pulmonary tuberculosis, and osteoporosis). 

In people who had the most expression of 

the TNF gene, the severity of the disease 

was worse (11-12). In a study on TNF-α 

gene polymorphism in different regions, 

no effect on region-238 polymorphism was 

observed, but other areas studied in this 

study revealed the association between the 

857 region polymorphism and the 

symptoms of the patients (13). In another 

study on -308 regions, it was shown lung 

function in patients with "A" allele was 

significantly lower than those with "G" 

allele (14). In studies of other diseases 

TNFa308A allele increases the 

susceptibility to asthma in Asian-born 

children, on the other hand, SO₂ gas 

inhalation has been shown to further 

decrease the lung function in individuals 

with this genotype (15-16). In our study, 

we investigated polymorphisms in 2 

regions of TNF-a gene’s promoter area     

(-308, -863) in patients with Cystic 

Fibrosis and healthy controls from the 

population. The aim of this study was to 

investigate the association between this 

polymorphism and the severity of 
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pulmonary symptoms, the age at which 

signs and symptoms were diagnosed, 

oxygen saturation, pulmonary function 

and, finally, examination of the 

Schwachman index in the subjects. This 

study was performed on 50 patients with 

cystic fibrosis. The results showed us that: 

the analysis of frequency of different 

alleles of polymorphism of -308 and -863 

in the extracted DNA of 41 patients and 47 

members of the control group showed no 

meaningful difference between different 

genotypes in patient samples nor normal 

ones. We observed no meaningful 

connection between age of diagnosis in 

patient samples and different genotype of 

loci -863. Although it seems that 

heterozygote genotype (GA) in locus -308 

has a meaningful effect on increasing the 
age of diagnosis (p<0.01).  

In the study, more patients with 308A 

suffered from asthma (17); but we found 

no meaningful relationship between 

different genotypes in different loci that 

we studied and FEV1, FVC, Hb O2 

saturation level in patient samples. In 

another study on -863 gene polymorphism, 

individuals with AA genotype expressed 

less TNF gene expression and in studies 

done on other diseases, less gene 

expression has been associated with fewer 

autoimmune and inflammatory diseases. 

For example, the prevalence of 

Alzheimer's and glaucoma in patients with 

"A" allele has been lower in subjects with 

"C" alleles (18-19). Similar results were 

found in patients with JIA and patients 

with genotype -863 C/C showed a higher 

risk of juvenile idiopathic arthritis (JIA) 
(20).  

5- CONCLUSION 

      In our study of Schwachman score in 

patient samples, no meaningful connection 

was observed in different genotypes of 

locus -308 but heterozygote genotype in 

locus -863 (CA) was accompanied with a 

meaningful increase in Schwachman score 

in patients with Cystic Fibrosis. As noted 

above, allele"A" in the 863 region is 

associated with a lower expression of 

TNFα gene and a lower inflammatory 

process in these patients has led to a better 

clinical course. These regions can be an 

important factor in determination of the 

phenotype of patients diagnosed with 

Cystic Fibrosis, which implies that the 

inflammation process has a further effect 

on the destruction of lung tissues. So we 

can get a better prognosis in the patients by 

controlling this inflammation process. Of 

course, to verify these results in the gene 

expression, further studies are needed to be 

done in greater populations. In conclusion, 

determination of TNF-a genotype in 

patients diagnosed with CF can be used to 

predict the prognosis and to select the most 

suitable treatment. 
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