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Abstract

Background & objectives: Various studies have suggested a correla-
tion between Fas Cell Surface Death Receptor/Fas Ligand (FAS/FASL) 
variants and multiple types of cancers. The present study aimed to in-
vestigate the association between FAS-670A/G and FASL-844C/T and 
the synergistic effects of both variants on the risk of Gastric Cancer 
(GC) in the Kurdish population of West of Iran.

Methods: This study was conducted by polymerase chain reaction-
restriction fragment length polymorphism technique using MvaI and 
BsrDI restriction enzymes in 98 GC patients and 103 healthy control 
individuals.

Results: According to the obtained results, a significant association 
(P=0.008) of FASL polymorphism among GC patients and the control 
group was detected. Furthermore, no significant differences were 
found in the FAS polymorphism frequencies between GC patients and 
the control group. Codominant and dominant models in FASL polymor-
phism showed significant protective effects against GC [odds ratio (OR) 
=0.307, 95% confidence interval (CI) (0.134-0.705), P=0.005; OR=0.205, 
95% CI (0.058-0.718), P=0.013 and OR=0.295, 95% CI (0.129-0.673), 
P=0.004 for models of codominant CC vs. CT, codominant CC vs. TT 
and dominant, respectively]. Furthermore, the presence of both FAS-
670G and FASL-844T alleles represented a significant protective effect 
against GC occurrence [OR=0.420, 95% CI (0.181-0.975), P=0.043].

Interpretation & conclusions: So far, we believe this is the first 
study the results of which suggest that FASL gene variation and its syn-
ergistic effects with FAS gene could be associated with the risk of GC in 
the Kurdish population in the west of Iran.
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Introduction

Gastric Cancer (GC) is one of the most common malignancies 
and the second most common cause of cancer-related deaths 
in human societies [1]. GC, is affected by various environmen-
tal and genetic factors. According to the genetic background, 
lifestyle, diet, alcohol consumption, smoking and pathogenic 
infections, the prevalence of this type of cancer varies between 
populations [2-6]. Single-Nucleotide Polymorphisms (SNPs), as 
common disorders, have an essential role in pathogenesis of 
GC.  At the outset various human diseases, such as cancers, are 
associated with apoptosis dysregulation. Apoptosis is one of the 
most important regulatory mechanisms in cellular homoeosta-
sis, regulation of cell density and removing undesirable multi-
cellular organisms [7]. Programmed cell death occurs via two 
pathways: intrinsic or mitochondrial dependent and extrinsic 
or receptor mediated8. Interaction between FAS Cell Surface 
Death Receptor (FAS) and Fas Ligand (FASL) is considered a cru-
cial factor particularly in the in extrinsic pathways [9,10].

According to previous reports, association between genetic 
polymorphisms is involved in apoptosis and cancer incidence 
[11,12]. FAS (Apo-1, CD-23) and its normal ligand (FASL, CD952) 
have a vital role in initiating the apoptotic signalling pathway 
[13]. FAS and FASL genes are found on 10q24.1 and 1q23 chro-
mosomes, respectively [14]. The genes responsible for FAS and 
FASL encoding represented several functional polymorphisms 
affecting FAS and FASL expression levels. FAS-670A/G and FASL-
844 C/T polymorphisms are the functional SNPs in the promot-
er region of these two genes [15]. FAS-670A/G polymorphism is 
caused by two events of A to G substitution at the position of 
-670 in the promoter region of FAS gene and disorder in bind-
ing site of Signal Transducer and Activator of Transcription 1 
(STAT-1) [16]. These alterations can lead to a reduction in the 
promoter activity and as a result, a decreased expression level 
of the FAS gene. In addition, FASL-844C/T polymorphism at FASL 
gene promoter could affect the expression rate of this gene by T 
to C substitution [17]. FASL-844C/T variant occurs in a putative 
binding motif of a transcription factor (including CAAT/enhanc-
er-binding protein β) which leads to alteration of its binding 
site. This polymorphism can lead to a higher basal expression 
level in FASL-844C allele carriers than FASL-844T [17]. Some 
studies have demonstrated a significant association between 
FAS-670A/G and FASL-844C/T polymorphisms with GC [18,19]. 
The present study was designed to investigate the association 
between these two functional polymorphisms in the promoter 
regions of FAS and FASL genes and their synergistic effects on 
GC risk in the Kurdish population in the west of Iran.

Material & methods

Study subjects: Ninety eight GC patients and 103 healthy 
controls with a mean age of 53 ± 6.43 and 47 ± 7.43 yr, re-
spectively, were included in the present study. All patients and 
healthy individuals had a Kurdish ethnic background, and were 
recruited amongst the patients referred to the Imam Reza Hos-
pital, Kermanshah University of Medical Sciences, Kermanshah, 
Iran from March 2018 to April 2019. All patients were selected 
amongst the population referred to the hospital by an oncolo-
gist for endoscopic procedure (due to the dyspeptic symptoms) 
and whole cancer cases of gastric adenocarcinoma (for post-
operative histopathological diagnosis). Individuals with other 

ethnic backgrounds, incomplete clinical data and medical his-
tory of other disorders (such as diabetes and cardiovascular dis-
eases) were excluded from the study. The control group with 
the same ethnic background, gender and age had no history of 
cancer. They were also visited to confirm the absence of cancer 
in Imam Reza Hospital during the same period. The study was 
approved by the Ethics Committee of Kermanshah University 
of Medical Sciences (Kermanshah, Iran). All participants were 
informed about the study’s objectives, and a written informed 
consent was also obtained.

DNA extraction and genotyping: Genomic DNA was extract-
ed from 3 ml peripheral blood from each of the samples using 
the standard phenol–chloroform extraction method. Purified 
genomic DNA was evaluated with a NanoDrop Spectropho-
tometer (wavelengths of 260 and 280 nm) and electrophore-
sis on one percent agarose gel. FAS and FASL polymorphisms 
were analyzed using Polymerase Chain Reaction-Restriction 
Fragment Length Polymorphism (PCR-RFLP) method (Figures 1 
and 2). PCR was carried out for polymorphism amplification of 
FAS-670A/G and FASL-844C/T. The previously published prim-
ers used were 5-GGCTGTCCATGTTGTGGCTGC-3’ (forward) and 
5-CTACCTAAGAGCTATCTACCGTTC-3’ (reverse) for FAS-670A/G 
variant [20] and 5-CAGCTACTCAGGAGGCCAAG-3’ (forward) and 
5-GCTCTGAGGGGAGAGACCAT-3’ (reverse) for FASL-844C/T vari-
ant [21]. PCR and RFLP techniques were conducted according to 
the conditions mentioned in our previous study [22].

Statistical analysis

 SPSS statistical software version 21.0 (IBM Corp., Armonk, 
NY, USA) was used. Genotype and allele frequencies of poly-
morphisms in both patient and healthy groups were analyzed 
using Pearson’s Chi-square test. Odds Ratios (ORs) were com-
puted to determine the risk of GC with 95 per cent Confidence 
Intervals (CIs) for FAS-670A/G and FASL-844C/T polymorphisms 
in patient and control groups using logistic regression models. 
In this test, the GC and controls were the dependent index (Y 
variable), and also, different genotypes or alleles were indepen-
dent variables (X variables). In all tests, P<0.05 was considered 
as significant and the data were shown as the mean ± standard 
deviation 

Figure 1: A pattern of agarose gel electrophoresis for FAS-670A/G 
variant determined by PCR-RFLP method the PCR products were 
digested by MvaI enzyme. Lane 1: marker (50-bp DNA ladder); 
lanes 2 and 4: AG genotype (233, 189, 98 and 44 bp); lane 3: GG 
genotype (233 and 98 bp); lane 5: AA genotype (189, 98 and 44 
bp). PCR-RFLP, polymerase chain reaction-restriction fragment 
length polymorphism.
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Figure 2: A pattern of agarose gel electrophoresis for FASL-844C/T 
variant determined by PCR-RFLP method. PCR products were di-
gested by BsrDI enzyme. Lane 1: marker (50-bp DNA ladder); lanes 
2, 3 and 4: CT genotype (401, 233 and 168 bp); lane 5: CC genotype 
(233 and 168 bp); lane 6: TT genotype (401 bp). 

Results

Association of Fas Cell Surface Death Receptor (FAS) and 
Fas Ligand (FASL) variants with Gastric Cancer (GC) risk: The 
frequency of G and C alleles was found to be higher in patients 
as compared to the healthy controls. In FAS-670A/G polymor-
phisms, AA and GG genotype frequency was lower in patients 
than healthy controls. However, the frequency of AG genotypes 
was higher in patients compared to the control group (P=0.13). 
In addition, the results of FASL-844 C/T polymorphisms showed 
that the frequency of CT and TT genotypes was significantly 
lower in patients than the control group, while the frequency 
of CC genotypes was significantly higher in patients compared 
to the healthy controls (P=0.008). Analysis models of dominant 
and codominant in FASL polymorphism had a significant protec-
tive effect against GC incidence (P<0.05) (Table 1). Moreover, 
the OR of CT, TT and CT+TT genotypes suggested that these 
genotypes may have protective effects against GC risk (P<0.05) 
(Table 2).

Association of combined Fas cell surface death receptor 
and Fas ligand (FAS and FASL) genotypes with GC risk: The syn-
ergistic effects of FAS-670G and FASL-844T alleles on the risk 
of GC incidence were also analyzed. Based on our results, the 
presence of both FAS-670G and FASL-844T alleles in individuals 
suggested a significant protective effect against GC occurrence 
[OR=0.420, 95% CI (0.181-0.975), P=0.043]. In fact, a consider-
able interaction between FAS-670G and FASL-844T alleles in GC 
was observed (Table 3).

Discussion

Numerous complexes of molecular variations are involved 
in the pathogenesis of GC. Previous reports suggested that the 
FAS/FASL system could be promote the  apoptotic cell death 
[13,23,24]. It has also been suggested that the alteration in FAS 
and FASL gene expression is associated with the risk of various 
cancers such as GC. Furthermore, in comparison with healthy 
individuals, the functional variants in these genes could po-
tentially alter the expression levels of FAS and FASL genes by 
affecting the promoter activity and binding sites of transcrip-
tion factors [16,17]. The results of the present study suggest 
that the FASL-844C/T polymorphism is significantly related to 
the risk of GC (P=0.008), while the association of FAS-670A/G 
polymorphism was found non-significant in patients with GC 
in comparison with healthy controls (P=0.13). In addition, our 
results showed that both FAS-670G and FASL-844T alleles had 
a significant protective role in GC development in the Kurdish 
population in the west of Iran (P=0.043) (Table III). 

Table 1: Percent of Fas cell surface death receptor and Fas li-
gand genotype and allele frequencies in gastric cancer patients 
and healthy controls.

Genotype/allele Patient group 
(n=98)

Control group 
(n=103)

FAS-670A/G (genotypes)

AA (%) 22 (22.4) 31 (30.1)

AG (%) 63 (64.3) 52 (50.5)

GG (%) 13 (13.3) 20 (19.4)

χ2, df, P 3.943, 2, 0.13

FAS-670A/G (alleles)

A (%) 107 (54.6) 114 (55.4)

G (%) 89 (45.4) 92 (44.6)

χ2, df, P 0.000, 1, 1.00

FASL-844 C/T (genotypes)

CC (%) 24 (24.5) 9 (8.7)

CT (%) 68 (69.4) 83 (80.6)

TT (%) 6 (6.1) 11 (10.7)

χ2, df, P 9.660, 2, 0.008

Dominant 
(CC vs. CT+TT)

24 (24.5%) vs. 74 
(75.5%)

9 (8.7%) vs. 94 
(91.3%)

χ2, df, P 9.080, 1, 0.003

Co dominant CC versus 
CT

24 (26.1%) vs. 68 
(73.9%)

9 (9.8 %) vs. 83 
(90.2%)

χ2, df, P 8.308, 1, 0.004

Co dominant CC versus 
TT 24 (80.0%) vs. 6 (20.0%) 9 (45.0%) vs. 11 

(55.0%)

χ2, df, P 6.551, 1, 0.010

FASL-844 C/T (alleles)

C (%) 116 (59) 101 (49)

T (%) 80 (41) 105 (51)

χ2, df, P 2.013, 1, 0.156

FAS: Fas Cell Surface Death Receptor; FASL: Fas Ligand; Df: Degree Of 
Freedom

Table 2: The odds ratios of Fas ligand-844 C/T genotypes and al-
leles with respect to CC genotype and C allele in the patient group.

Patient group, OR (95% CI) Control group

FASL-844 C/T

CC=Reference group (n=24)
CT=0.307 (0.134-0.705, P=0.005, n=68)
TT=0.205 (0.058-0.718, P=0.013, n=6)
CT+TT=0.295 (0.129-0.673, P=0.004, n=74)

Reference group (n=9)
(n=83)
(n=11)
(n=94) 

CI: Confidence Interval; OR: Odds Ratio.
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Table 3: Odds ratios interaction between Fas cell surface death 
receptor-670G and Fas ligand-844T alleles in the patient group.

FAS-670 
G FASL-844 T Control group, 

n (%)
Patient group, n (%) 

[OR (95% CI, P)]

−
−
+
+

−
+
−
+

9 (8.7%) reference 
group

22 (21.4%)
0 (0)

72 (69.9%)

22 (22.4%) reference 
group
0 (0)
2 (2)

74 (75.6%), [OR=0.420, 
95% CI (0.181-0.975, 

P=0.043)]

The simultaneous occurrence of different alleles of both studied muta-
tions. 

Various investigations have so far been carried out to clarify 
the probable impacts of FAS-670A/G and FASL-844C/T polymor-
phisms on GC [18,25-27]. For example, Liu et al [27] in China 
proposed the FAS/FASL polymorphisms as a risk factor for GC 
incidence and introduced its multifactorial interactions with 
MMP-2 polymorphism as an effective impact on GC develop-
ment. Similar to the present study, Li et al [25], in a meta-anal-
ysis investigation, demonstrated that FASL-844 T>C polymor-
phism could be associated with the risk of developing GC. In 
addition, another study reported that the FAS and FASL poly-
morphisms are crucial factors in the development of gastric at-
rophy and intestinal metaplasia in Helicobacter pylori-infected 
patients [19]. In this study, it was found that the FASL-844C al-
lele considerably increased the risk of gastric atrophy develop-
ment [19]. In another study by Wang et al [28], it was concluded 
that an increased level of FAS gene expression could improve 
the therapeutic outcomes in GC patients. However, in the study 
by Kupcinskas et al [29], no significant association was found 
amongst FAS-670A/G and FASL-844C/T polymorphisms with GC 
in the Caucasian population.  In addition, it has been showed 
that the FAS-670A/G genotype could reduce the risk of gastric 
cardiac carcinoma (GCA) in smokers. The A/G genotype among 
smokers were found to have a lower risk of GCA compared to 
A/A genotype. However, the FASL-844T/C variant was not asso-
ciated with the risk of GCA development [18]. Thus, the previ-
ous studies and the data presented in the present investigation 
proposed that genetic variations in FAS/FASL system could play 
an essential role in the GC pathogenesis.

Some of the studies evaluated the association of FAS and 
FASL variants with various types of cancers (including prostate, 
breast, chronic myeloid leukaemia, oesophageal, head-and-
neck and cervical cancers) [11,12,21,30,31]. These displayed 
a significant association between the alleles and genotypes of 
FAS and FASL with the risk of cancer. For example, Sun et al. 
[21] demonstrated that the genetic variants in FAS and FASL 
genes were associated with an increased risk of oesophageal 
squamous cell carcinoma in the Chinese population. Another 
study reported these to have increased the apoptosis rate of 
lymphocytes associated with the susceptibility of individuals to 
breast cancer [11]. Edathara et al [12] suggested a considerable 
association between FAS-670GG, FASL-844TC and CC genotypes 
with the risk of chronic myeloid leukaemia in the Indian popula-
tion [12]. Various polymorphic variants have been reported in 
the field of GC with different results related to the sample size, 
techniques, heterogeneity of GC phenotype, ethnic differences 
and geographical variations. Phenotypic effects of gene vari-
ants are moderated by other genetic and environmental fac-
tors, which is a clear example of gene–environment interaction 
in specific phenotypic development. In present study, the data 

related to environmental risk factors (including family history, 
alcohol consumption, smoking, dietary and pathogenic infec-
tions) were not available for investigation of GC development 
and this was a limitation.

Overall, the authors believe the present study, for the first 
time, suggest that FASL-844C/T polymorphism and its synergis-
tic effects with FAS gene could be significantly related to the 
GC risk in the Kurdish population in the west of Iran. Further 
case–control studies among different ethnicities are however, 
recommended to determine the accurate biological roles of 
these variations in cancer development.
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