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Abstract 

Objective: The FAS/FASL interaction plays a central role in up-regulation of 

apoptosis in testis. Studies indicated that the FAS-670A/G and FASL-844C/T 

polymorphisms are associated with the risk of idiopathic azoospermia in different 

ethnic groups. Therefore, the current study aims to investigate the association 

between FAS-670A/G and FASL-844C/T polymorphisms with male idiopathic 

infertility in Western Iran. 

Study design: The analysis of FAS-670A/G and FASL-844C/T polymorphisms were 

carried out using the PCR-RFLP approach, on 102 infertile men and 110 normal 

fertile men as control group. 

Results: The results suggested that there were no significant difference in genotypic 

frequencies of FAS-670A/G polymorphism between infertile and control groups. On 

the other hand, significant result was observed for the frequency of FASL-844C/T 

polymorphism in infertile men in comparison to control group (P=0.02). Indeed, 

men with FASL-844TT and CT genotypes had an increased risk of idiopathic 

azoospermia in comparison to those with CC genotype (OR=2.02, 95% CI [1.05-

3.88, P=0.03] and OR=1.44, 95% CI [0.46-4.49, P=0.53]), respectively. 

Conclusion: Our findings speculate that the FASL-844C/T polymorphism is 

associated with the risk of male infertility and this variation can be considered as a 

genetic risk factor for idiopathic azoospermia among Western Iranian men 

population. Summing up, these data indicated that the genetic variations in 
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FAS/FASL system have a critical role in spermatogenesis defects and subsequent 

male infertility. 

Keywords: Azoospermia; ; ; ; , FAS-670A/G, FASL-844C/T, Gene polymorphism, 

Iran 

Introduction 

Today, infertility is one of the most important medical issues that affected about 10-

12% of the worldwide population and it is estimated that men are responsible for 

half of this condition [1]. Several factors are involved in male infertility. These 

include ejaculation issues, infection, varicocele, tumors, hormonal abnormalities, 

sexual intercourse, sperm agglutination, chromosome defects, epigenetic and genetic 

factors [2]. According to review of literature, genetic factors have considered for 10-

15% of male infertilities which including chromosomal aberrations and mutations 

[3]. About 30% of male infertility cases are associated with spoiled spermatogenesis 

(azoospermia or oligospermia). Idiopathic infertility which is classified as 

azoospermia (semen contains no sperm) and severe oligospermia (low concentration 

of sperm) is the most common type of infertility in men [4]. Studies showed that 

patients with oligospermia and azoospermia have mutations (especially micro-

deletions and point mutations) in Y chromosome [5]. 

Also morphology and number of sperm in ejaculated semen are other important 

factors in men fertility. During sperm maturation, about 25 to 75% of the total 

sperms are destroyed [6]. Apoptosis or programmed cell death is the main event in 

elimination of damaged and unwanted cells which has an essential role in male 

fertility [7]. Many researchers have focused on single nucleotide polymorphisms 

(SNPs) in genes that are related to oligospermia and azoospermia, however 

molecular mechanisms of spermatogenesis defects in males and its relationship with 

gene polymorphisms is not completely understood [8].  

Also, other studies performed on effect of various genes in initiation and arrest of 

apoptosis; while so far, many studies not carried out on the association of genes 

polymorphism involved in apoptosis with azoospermia and oligozoospermia. 

Spermatogenesis is a complex process that is regulated by many critical genes. The 

FAS (Apo-1, CD-23) and its ligand (FASL, CD952) are involved in apoptosis 

process. The FAS protein is a cell surface receptor of a member of the tumor necrosis 

factor receptor family, FASL (also known as TNFSF6/CD95L) is a type II 

transmembrane protein [9]. FAS gene plays an important role in apoptotic signaling 

pathway in many cell types by binding to its normal ligand, FASL, to start the 

extrinsic apoptotic pathway [10]. After FASL interaction with its receptor, FADD 

molecule attaches to FAS cytoplasmic tail and cause the formation of Death 

Inducing Signaling Complex (DISC). FADD can interact with pro-caspase 8 or 10 

through Death Effectors Domain (DED) in its N-terminal and activate them. Also, 

pro-caspase 8 or 10 by activating other caspases (i.e. 3, 6, 7), induces cell death 
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signaling [11]. Studies showed that this pathway is the main mechanism for initiation 

of apoptosis in many types of cells and tissues including gastric, eye, lung and testis 

[11]. FAS and FASL genes are located on chromosomes 10q24.1 and 1q23, 

respectively [10]. FAS and FASL genes are expressed in germinal and sertoli cells, 

respectively, and it is assumed that these genes have a crucial role in testicular germ 

cell apoptosis [12].  

Currently, several functional polymorphisms have identified in FAS and FASL 

genes. The FAS-670A/G polymorphism is located in its promoter and caused a 

significant mutation in the binding site of STAT1 transcription factor. However, this 

SNP can reduce the transcription level of FAS gene. The FASL-844 C/T 

polymorphism also occurred in the promoter region; this region is recognized by 

CAAT/enhancer binding protein β (CAAT/EBP β) and resulted in a higher basal 

expression in FASL-844C allele-bearing cells than in FASL-844T allele bearing cells 

[13].  Studies reported that these genes and their SNPs have critical role in the 

development of several diseases such as preeclampsia [14], keratoconus [15], 

prostate cancer [16] and recurrent pregnancy loss [17], cervical carcinogenesis [18], 

ovarian carcinoma [19]. According to the review of literature, the FAS-670A/G and 

FASL-844C/T polymorphisms can affect the transcriptional factors and caused a 

significant abnormal apoptosis that is associated with the incidence risk of diseases. 

Studies demonstrated that there is a positive correlation between abnormal semen 

parameters and the excessive or inadequate germ cell apoptosis [9]. However, to best 

of our knowledge since there was not a comprehensive data about the frequencies of 

FAS-670A/G and FASL-844C/T polymorphisms in Iranian infertile men in literature, 

the current study aims to investigate the frequencies of these polymorphisms in 

population of infertile men in the western regions of Iran. The generated results from 

this study can be considered in further studies on men infertility in Iran. 

Materials and methods 

Ethical issues  

This study was approved by the Ethics Committee of Kermanshah University of 

Medical Sciences. All the subjects enrolled in this study gave a written informed 

consent, filled approval form and donated blood samples. 

Preparation of samples 

Totally, the samples consisted of 102 infertile men with idiopathic azoospermia 

(mean age of 32.41±6.43 years) and 110 healthy fertile men (mean age: 33.91±7.43 

years). Patients and control groups were matched for age and sex. The infertile men 

were selected from patients who referred to the Infertility Clinic of the Moatazedi 

Hospital, Kermanshah University of Medical Sciences, Kermanshah, Iran during 

November 2014 to August 2016. 

Both groups belong to the same geographic location and ethnicity. The infertility 

age dispersion among visitors was from 21 to 60 years. Azoospermia was 
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determined according to the World Health Organization instruction in at least two 

ejaculates in all the patients. The minimum serum levels of FSH and LH in the 

patients were 2.30 and 1.20 mlU/ml, while their maximum levels were 76 and 35 

mlU/ml, respectively. Furthermore, their serum levels were determined as 

29.88±1.54 and 13.69±6.28 mlU/ml; while the normal range of these hormones were 

3.5-12.5 and 0.6-11 mlU/ml in the fertile men, respectively. 

Azoospermic patients having any cryptorchidism, seminal tract obstruction, 

congenital absence of vas deferens, varicocele, testicular tumors or undergoing 

chemotherapy and radiotherapy were excluded from this study. Peripheral blood 

cultures were set up for chromosomal analysis and 15 G banded metaphases were 

karyotyped using standard protocols and analyzed for all infertile males. Also the 

control group consisted of men who had fathered at least two children. All of the 

fertile men had normal semen parameters (sperm count >15 × 10 6 ml−1, total sperm 

count >39 × 10 6, total motility >40% motile sperm, progressive motility >32% 

(Grade a + b) motile sperm, vitality >58% living sperm, sperm with normal 

morphology >4%, and leukocyte count <1.0 × 10 6 ml−1).  

Genotyping and preparation of genomic samples 

Genomic DNA was extracted from leukocytes of each blood sample using the 

phenol-chloroform method [20]. To investigate the FAS and FASL polymorphisms, 

polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) 

method was used. The following primers were used to amplify FAS/FASL promoter 

region including these two variants: 5 GGCTGTCCATGTTGTGGCTGC-3 

(forward) and 5- 

CTACCTAAGAGCTATCTACCGTTC-3 (reverse) for FAS-670A/G [21], 5- 

CAGCTACTCAGGAGGCCAAG-3 (forward) and 5- 

GCTCTGAGGGGAGAGACCAT-3 (reverse) for FASL-844C/T [22]. 

The PCR cycles were  organized as the following order: For FAS, denaturation at 

94°C for 5 min followed by 94°C for 30 s, 61°C for 30 s, 72°C for 30 s for 30 cycles, 

with a final extension at 72°C for 6 min; for FASL, denaturation at 94°C for 5 min 

followed by 94°C for 30 s, 68°C for 30 s, 72°C for 30 s for 30 cycles, with a final 

extension at 72°C for 6 min. For FAS-670A/G, the 331bp PCR product was digested 

with MvaI at 37°C overnight. RFLP products were electrophoresed on 2% agarose 

gel that stained with Gel Red DNA stain under ultraviolet light. The resulting 

fragments were as follows: 189, 98 and 44bp in the case of the -670A allele, and 233 

and 98bp fragments in the case of the -670G allele (Figure1). For FASL-844C/T, the 

401bp PCR product was digested with BsrDI at 37°C overnight. The presence of -

844C allele created a restriction site recognized by enzyme, which produced two 

fragments with 233 and 168bp, while in the presence of -844T allele, only a fragment 

with 401bp was observed (Figure2). 

Statistical analysis 
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The χ2 test was used to evaluate the differences between the frequencies of each 

studied alleles. The allele frequency of FAS and FASL genotypes were in Hardy-

Weinberg equilibrium. Odds ratios (ORs) were computed and reported to be within 

the 95% confidence limits. All the statistical tests were two-sided, and P-value < 

0.05 was considered statistically significant. The SPSS statistical software version 

21 [23] was used for the statistical analysis. 

Results 

Herein, the polymorphisms of FAS and FASL genes investigated. Table 1 presents 

the frequency of FAS-670A/G genotypes and alleles among studied samples (the 

infertile men and control groups). The prevalence of GG and GA+GG genotypes 

were no significantly higher (29.1 and 90.9%) than the controls when compared to 

the infertile men (26.5 and 83.3%). Indeed, the prevalence of FAS-670G allele were 

higher in the controls (60.0%) than in the infertile men (54.9%). AG genotype was 

associated with a decreased risk of infertility, which did not show statistical 

significance (Table 2). Furthermore, the researchers were able to discover FASL-

844C/T polymorphism in the 102 infertile men. As detailed in Table 1, the CC, CT 

and TT frequencies were difference among the infertile men and controls, and the 

generated results were statistically significant (P=0.02). The frequency of CT+TT 

genotype was higher than in the infertile men (95.1%) when compared  to with the 

controls (91.8%), however significant difference was not observed than other 

samples (p= 0.34) ( Table 1). As listedin Table 2, there was a trend towards increased 

risk of infertility in the presence of TT, CT, CT+TT genotypes, and increased risk 

by TT genotype was statistically significant (P=0.03), and this genotype was 

associated with 2.02-fold increased risk of infertility (Table 2). Also, the prevalence 

of -844T allele tended to be higher in the infertile men (59.8%) than controls 

(50.9%). The synergistic effect of both -670G and -844T alleles on the risk of 

infertility was examined (Table 3). It was observed that in the presence of both 

alleles, the risk of infertility was not observed (OR=0.94, p=0.86).  

Discussion 

Recently, the relationship between genetic polymorphisms and susceptibility of 

certain diseases was a considerable debate. Genetic polymorphisms would result in 

physiological and biochemical differences as well as different in response to drugs 

that can introduce the certain diseases [24]. Male infertility is a multifactorial 

disorder; both genetic background and environmental factors are involved in its 

incidence. Many studies have conducted that apoptotic pathway can be influenced 

by the FAS and FASL polymorphisms. There are significant relationship between 

FAS-670A/G and FASL-844C/T polymorphisms with various diseases such as 

prostate, bladder, gastric and cervical cancers, esophageal squamous cell carcinoma, 

systemic lupus erythematosus [15]. Due to the importance role of FAS/FASL system 

in the induction of germ cell apoptosis in the testis, studies of functional SNPs of 
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involved genes in this system are attractive. In the present study, the relationship 

between the two known functional polymorphisms in cell death pathway genes 

(FAS-670A/G and FASL-844C/T) with idiopathic azoospermia in the population of 

men in Western Iran, was assessed. This study revealed that there is no any 

association between polymorphism of FAS-670A/G and male infertility (P=0.25), 

while polymorphism of FASL-844C/T is related to risk of male infertility (P=0.02). 

So, our results showed that the presence of both alleles (-670G and -844T) had no 

effect on the risk of infertility. Different frequencies of FAS-670G allele has been 

reported in various populations: 44.4, 49.0, 40.8, 39.6 and 38.0% among southern 

Australians, Caucasians, Koreans, Southern Turkish and Han Chinese, respectively 

[25]. The frequency of FAS-670G allele in the fertile men (60.0 %) used in this study 

did not have very close similarity with these data. For the FASL-844C/T SNP, the 

frequency of -844T allele in the present study was 50.9%, which was lower than that 

of African Americans (82.0%), but much higher than those reported for American 

Caucasians (36.0%) and Han Chinese population (22.8%) [8]. The suggested 

functional polymorphisms in FAS and FASL genes are important in susceptibility of 

human diseases. The signal transducers and activators of transcription 1 (STAT1) is 

an important transcriptional factor that regulates the expression of FAS gene. The 

FAS-670A/G polymorphism is located in the binding site of STAT1; therefore, this 

polymorphism can reduce the gene expression and lead to decreasing in apoptosis 

mechanism [26]. However, FASL-844C/T polymorphism is located in the binding 

site of C/EBP β element. It has been demonstrated that the C and T alleles have 

significantly different affinities for this transcription factor. The -844T allele may 

decrease basal expression of FASL when compared with the -844C allele, suggesting 

that this variant significantly affected the biological activity of FASL promoter and 

changed the FASL expression [13]. The presence of FAS gene in spermatogenesis 

and its role in failed apoptosis was explained by Sakkas and colleagues in 1999 for 

the first time. They reported that men with abnormal semen parameters have high 

level of expression in FAS gene compared to men with normal semen parameters 

[27]. These results were also validated in later studies [28]. Recent studies have 

demonstrated that there is a relationship between the FAS and/or FASL SNPs, and 

idiopathic male infertility. The association of FAS-670A/G and FASL-844C/T SNPs 

with the risk of idiopathic male infertility has been shown in various populations 

with different ethnic groups with conflicting results. 

In an interesting study reported by Wang and colleagues [8], it was shown that the 

FASL-844C/T polymorphism was strongly associated with the risk of idiopathic 

azoospermia, also, it could be a possible genetic predisposing agent of idiopathic 

azoospermia among Han Chinese men; and the significant different was not 

observed for association between FAS-670A/G polymorphism and idiopathic male 

infertility. Moreover, in another studies by Jaiswal and colleagues [29, 30] on 
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association of FAS-670A/G, FAS-1377G/A and FASL-844C/T polymorphisms with 

human male infertility, no substantial relationship was found between these SNPs 

and male infertility in Indian population. In contrast, a study by Balkan and 

colleagues [25] in Turkey showed that AA and GG homozygous for FAS-670A/G 

SNP are associated with development of high potential of idiopathic azoospermia. 

They reported that the AG genotype was significantly higher in the control group, 

which could mean that these genotypes showed conservation against idiopathic 

azoospermia. However, the results of this study emphasize that this polymorphism 

is a genetic predisposing factor for infertility among Turkish men. In addition, 

studies showed that the occurrence of germ cell apoptosis in Caucasian men was 

lower than in Chinese men [31]. To achieve a certain conclusion, major gene-gene 

and gene-environment interaction investigations in various races based on wide 

sample size are required, to better clarify the association between these SNPs and 

risk of idiopathic azoospermia. Summing up, the generated results from the current 

study showed that the association of FAS-670A/G SNP with idiopathic azoospermia 

was not found in a population of men with idiopathic infertility, while, the data 

demonstrated that FASL-844C/T SNP was substantially associated with idiopathic 

azoospermia, indicating that it might be a genetic predisposing factor of idiopathic 

azoospermia in the Western of Iran. However, obtained results from this study 

indicated that this variant might be an underlying cause of idiopathic infertility 

among population of the Iranian men. 
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Figure 1. Agarose gel electrophoresis for FAS-670A/G polymorphism detected by 

PCR-RFLP. 331 bp PCR product was digested with MvaI. The allele A is cut by the 

enzyme and gives 189, 98 and 44 bp, while the G allele yields 233 and 98 bp 

products. Lane 1 shows the marker (50 bp ladder); Lanes 3, 4, 6 and 7: AG 

heterozygous; Lane 5: AA homozygous; Lane 2: GG homozygous genotype. 

 
Figure 2. Gel electrophoresis for FASL-844C/T polymorphism that detected by 

PCR-RFLP. 401 bp PCR product was digested with BsrDI. The allele C is cut by the 

enzyme and gives 233 and 168 bp, whereas the T allele remains uncut. Lane 1 shows 

the marker (50 bp ladder); lanes 2, 5and 6: CT heterozygous; lane 3: CC 

homozygous; lane 4: TT homozygous genotype. 
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Table 1. Distribution of FAS-670A/G and FASL-844C/T genotypes and their 

alleles in the infertile men and controls 

Fertile group  n=110 Infertile group 

n=102 

Genotypes and alleles 

 

10 (9.1)     

68 (61.8)   

32 (29.1)                             

100 (90.9)     

 

 

88 (40.0)     

132 (60.0)         

 

 

 

9 (8.2)                                 

90 (81.8)                             

11 (10.0)                             

 

101 (91.8)     

 

 

108 (49.1) 

112 (50.9)                                                                                        

 

17 (16.7)   

58 (56.9) 

27 (26.5) 

 

85 (83.3)   

 

 

92 (45.1)  

112 (54.9)                              

 

 

 

5 (4.9)                                    

72 (70.6)                              

25 (24.5)                               

 

97 (95.1)        

 

 

82 (40.2)                               

122 (59.8)                                                     

FAS-670A/G 

AA (%) 

AG (%)                           

GG (%)                           

(χ2=2.73, df=2, P=0.25)                 

AG+GG (%)  

(χ2=2.73, df=1, P=0.10)      

FAS-670A/G alleles  

A (%) 

G (%) 

(χ2=1.13, df=1, P=0.29)              

 

FASL-844C/T 

CC (%)                           

CT (%)                           

TT (%)                           

(χ2=8.28, df=2, P=0.02)    

CT+TT (%)                       

(χ2=0.92, df=1, P=0.34)      

FASL-844C/T alleles                    

C (%)                                 

T (%)                                 

(χ2=3.39, df=1, P=0.07)     
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Table 2. The odds ratios of FAS-670A/G genotypes and alleles with respect to AA 

genotype and A allele and FASL-844C/T genotypes and alleles with respect to CC 

genotype and C allele in the infertile men 

Fertile group 

OR (95%CI) 

Infertile group 

OR (95%CI) 

 

Reference group (n=10) 

(n=68)                                      

(n=32)                                                          

(n=100)                                                   

Reference group (n= 88) 

(n=132)                   

 

 

Reference group (n=9) 

(n=90) 

(n=11) 

(n=101) 

Reference group (n=108) 

(n= 112)             

 

FAS-670A/G   

AA  Reference group (n=17) 

AG  0.50 (0.21-1.18, P=0.11, n=58)  

GG  0.70 (0.44-1.12, P=0.14, n=27) 

AG+GG  0.71 (0.47-1.07, P=0.10, n=85)                                            

A Allele Reference group (n=92)    

G 0.90 (0.74-1.09, P=0.29, n=112)     

 

FASL-844C/T                

CC  Reference group (n=5) 

CT 1.44 (0.46-4.49, P=0.53, n=72)                                              

TT 2.02 (1.05-3.88, P=0.03, n=25)                                              

CT+TT 1.31 (0.75-2.31, P=0.34,   n=97)                                               

C Allele Reference group (n=82)  

T 1.20 (0.99-1.45, P=0.07, n=122)                                                            

                                         

       CI: confidence interval; OR: odds ratio 
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Table 3. Analysis of OR for interaction between FAS-670G and FASL-844T alleles 

in the infertile men 

Infertile group 

n (%) (OR (95% CI, p)) 

Fertile group 

n (%) 

 

FASL 

-844T 

FAS 

-670G 

2 (2.0) 

Reference group 

5 (4.9) 0.90 (0.74-1.09, P=0.29)   

15 (14.7) 1.20 (0.99-1.45, P=0.07)    

80 (78.4) 0.94 (0.49-1.83, P=0.86) 

 

2 (1.8) 

Reference group 

5 (4.5)                         

8 (7.3)                               

95 (86.4)                                 

 

- 

 

- 

+ 

+ 

- 

 

+ 

- 

+ 

         CI: confidence interval; OR: odds ratio 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 


