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SUMMARY 
 
Background: Asthma is a clinical setting in which multiple cellular and molecular mechanisms are involved. Addi-
tionally, increasing genetic studies have provided evidence that single nucleotide polymorphisms (SNPs) in asthma 
relevant genes confer susceptibility to the disease. Fc receptor-like (FCRL) 3, a transmembrane molecule basically 
involved in B-cell signaling, mediates immune-disorders including allergy. Aim of study was to investigate the pos-
sible association of rs7528684 SNP in FCRL3 gene with a predisposition to allergic asthma in Iranian North-west-
ern Azeri population. 
Methods: The frequency of genotypes and alleles of rs7528684 SNP in the FCRL3 gene was determined using the 
TaqMan genotyping method in 191 asthmatic patients and 186 healthy controls. 
Results: The most frequent genotype in patients and control groups were CT (n = 81, 42.4%) and TT (n = 76, 
40.9%), respectively. Statistical analysis showed no significant difference in genotype frequency (p = 0.81) and also 
in frequency of C and T alleles (p = 0.52) between two groups. 
Conclusions: Our results revealed no association between the rs7528684 SNP with susceptibility to allergic asthma 
in the included population. More studies in different ethnic groups will result in more valid conclusions. 
(Clin. Lab. 2017;63:1301-1305. DOI: 10.7754/Clin.Lab.2017.170126) 
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INTRODUCTION 
 
The human Fc receptor-like (FCRL) family is com-
posed of six homologous members with homology to 
FcγRI. In humans, six FCRLs including FCRL1-6 have 
been determined on chromosome 1q21-23, while only 
three family members namely Fcrl1, Fcrl5, and Fcrl6 lo-
cated on chromosomes 1 and 3 have been reported [1, 
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2]. FCRL1-6 encode type I transmembrane proteins that 
contain 3 - 9 extracellular Ig domains and different 
numbers of ITAM/ITIM in the intracellular domains [3-
5]. The presence of such domains suggests signaling 
functions for the molecule in presenting cells mainly B 
cells [6]. The first FCRL representative was initially de-
scribed as an activation receptor expressed by IL-2-
stimulated rat NK cells [7]. FCRL family members fol-
low distinct patterns of expression on the surface of im-
mune cells. In this regard, B cells express FCRL1-5, in 
contrast mature cytotoxic NK and T lineage cells ex-
press FCRL6 [8,9]. Interestingly, expression of FCRL3 
has been reported on NK [6,10] and CD8+ T cell in ad-
dition to B cells [11]. Preferentially expressed on B 
cells, FCRL3 has been documented to possess both 
ITAM and ITIM cytosolic domains [12,13]. FCRL3 is 
capable of inhibiting BCR signaling when overexpress-
ed and colligated with the BCR [6]. The inhibition is ac-
companied with SHP-1 binding to the intracellular do-
main of FCRL3 [14]. However, the molecule is capable 
of enhancing B-cell function in response to T-cell-inde-
pendent (TI) TLR9 stimulation [15]. Although FCRL3 
is typically expressed as a co-receptor on B cells, the 
expression rate varies among B cells in which tonsillar 
B cells have been reported to express the molecule in 
lower rates compared with marked expression on splen-
ic B cells [16]. Additionally, FCRL3 has been identified 
as a biomarker of B-cell chronic lymphocytic leukemia 
(CLL) [15]. Further investigations revealed that dysreg-
ulation of FCRL receptors could contribute to the path-
ogenesis of a wide range of diseases including but not 
restricted to autoimmune disorders [17], hematopoietic 
malignancies [10], and severity of infection [16]. The 
FCRL3 gene mapped to chromosome 1q21.2-q22, con-
tains single nucleotide polymorphisms {SNPs} investi-
gated for possible association with a variety of diseases 
[18,19]. s7528684 SNP (-169C/T) SNP located in the 
gene promoter region, one of the four reported SNPs of 
the gene, has been subjected to genotype analyzing for 
its possible association with diseases including rheuma-
toid arthritis [20]. Investigations revealed that the 
FCRL3-169C variant is associated with higher expres-
sion of FcRL3 on Treg and B cells. The potential genet-
ic risk factor of this variant has been well documented 
in multiple autoimmune diseases, including autoim-
mune pancreatitis and systemic lupus erythematosus 
[21]. To the best of our knowledge, there is only one 
study investigating the association of FCRL3 rs7528684 
SNP with asthma [22]. In this study, we aimed to inves-
tigate the potential association of the FCRL3 rs7528684 
SNP with susceptibility to allergic asthma in Iranian 
North-western Azeri population. 
 
 
 
 
 
 
 

MATERIALS AND METHODS 
 

Patients 
One hundred ninety-one patients with allergic asthma, 
diagnosed by a specialist, were included in this study 
based on clinical and laboratory findings, determining 
Azeri ethnicity and individual’s agreement. Further-
more, 186 normal individuals with the same ethnicity 
but no allergic, parasitic and inflammatory disease were 
included as control group. All participants signed a con-
sent letter and the study was done according to guide-
lines of the ethical committee of Tabriz Medical Uni-
versity. 
 
DNA extraction and genotyping 
One milliliter peripheral blood was collected in EDTA-
containing tubes and genomic DNA was extracted using 
a standard salting out method. Extracted DNA samples 
were then evaluated quantitatively and qualitatively us-
ing OD260 spectrophotometry and agarose gel electro-
phoresis. To determine each sample’s genotype, a Taq 
Man® SNP Genotyping Assays (Life Technologies Co., 
CA, USA) was used in a LightCycler® 96 Real-Time 
PCR instrument (Roche Diagnostics GmbH, Mannheim, 
Germany) according to the manufacturer’s recommen-
dations. Briefly, 5 μL TaqMan Genotyping Master Mix 
(2 x), 0.75 μL TaqMan genotyping assay mix (20 x), 
and 0.5 μL genomic DNA were mixed and filled to       
10 μL with DNAse and RNAse free double distilled wa-
ter. Samples were run in a program consisting of one 
step 95°C for 7 minutes followed by 45 cycles 95°C for 
15 seconds and 60°C for 1 minute. Crude obtained data 
were applied for statistical analysis. After completing 
the cycles, a scatter plot was used to determine the het-
erozygosity (CT) and homozygosity (CC or TT) (Figure 
1). 
 
Statistical analysis 
Frequencies of alleles and genotypes were compared by 
Chi-square and logistic regression tests using SPSS ver 
22. A p-value less than 0.05 was considered statistically 
significant. 
 
 

RESULTS 
 

After DNA extraction and genotyping by TaqMan ge-
notyping assay, three possible genotypes for popula-
tions were observed. The most frequent genotypes ob-
served in the patient group was TT (76 out of 191, 
40.9%) and in the control group was CT (81 of 186, 
42.4%). There was no statistically significant difference 
in genotype frequency between the two studied groups 
(p = 0.81). Additionally, the T allele was found to be 
the dominant allele in patients and control subjects 
(225, 60.5% and 231, 60.5%, respectively), with no sig-
nificant difference (p = 0.52). Detailed data for frequen-
cy of both genotypes and alleles are shown in Table 2.
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Table 1. Demographic features of studied groups and history of allergic reactions in patients with allergic asthma. 
 

 
Asthma patients 

(n = 191) 
Control subjects 

(n = 186) 

Gender 

Male 79 (41.4%) 77 (41.4%) 

Female 112 (58.6%) 109 (58.6%) 

History of allergic reactions 

Allergic rhinitis 55 (28.8%) - 

Conjunctivitis 43 (22.5%) - 

Atopic dermatitis 23 (12%) - 

Other 70 (36.6%) - 

 
 
 
Table 2. Genotype and allele distribution of the FCRL3 rs7528684 SNP in the case and control groups. 
 

FCRL3 rs7528684 
Frequency (percent) 

p-value Odds Ratio 95% CI Asthma group 
n = 191 

Normal group 
n = 186 

Genotype 

C/C 37 (19.9) 35 (18.3)   

C/T 73 (39.2) 81 (42.4)   

T/T 76 (40.9) 75 (39.3) 0.81  

Allele 

C 147 (39.5) 151 (39.5)   

T 225 (60.5) 231 (60.5) 0.52 1.00 (0.74 - 1.34) 

 
 
 
 
 

 
 
 
 
Figure 1. Representative results for genotyping of the FCRL3 rs7528684 SNP using the TaqMan genotyping assay method.  
 
FAM and VIC signals correspond to C and T alleles, respectively. Two samples, depicted as circles in the lower right section, are therefore CC 
genotypes. Six circles on the upper left section are TT and samples depicted as triangles in the middle part are CT heterozygote genotypes. 
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DISCUSSION 
 

The new family of Fc receptor-like (FCRL) molecules 
emerging over the past 10 years and further investiga-
tion aimed to understand their molecular mechanism of 
action in B cell signaling revealed a much richer land-
scape of genes related to the conventional Fc receptors 
(FCR) for IgG and IgE than was previously anticipated 
[11]. SNPs in the FCRL3 gene, and especially 
rs7528684, have been extensively investigated in differ-
ent autoimmune diseases and the FCRL3 gene has been 
introduced as an autoimmune gene [23]. In this re-
search, we studied the genotype and allele frequency of 
FCRL3 rs7528684 in Iranian North-western Azari pa-
tients with allergic asthma in comparison with control 
subjects. Our statistical analysis showed no significant 
difference between the two studied groups with regard 
to the distribution of genotypes and alleles. None of the 
alleles were introduced as risk alleles for allergic asth-
ma. In the only published study aimed to investigate the 
genotypes and alleles based on four SNPs in FCRL3 
gene in asthma, Ramírez-Bello et al. [22] also studied 
rs7528684 in 239 Mexican asthmatic patients and in 
202 patients with juvenile rheumatoid arthritis (JRA) 
and 377 childhood-onset systemic lupus erythematosus 
(SLE) in comparison with 400 normal subjects. In con-
trast to our findings, they reported the CT genotype as 
dominant in male asthmatic patients (68 out of 147, 
46.6%) and also in the control group (101 out of 200, 
50.5%). The difference in frequency of genotypes be-
tween asthmatic patients and normal population was 
significant (p = 0.04). In both asthmatic patients and 
normal subjects, the T allele (201, 50.3% and 170, 
58.2%, respectively) had higher frequency than the C 
allele (199, 49.7%, and 122, 42.8%, respectively). But, 
statistical analysis showed a significantly higher fre-
quency of the C allele in normal population than in the 
asthmatic patient group (OR = 0.72, 95% CI 0.54 - 0.98, 
p = 0.04). We postulate that different ethnicity and 
background of included populations, thus genetic differ-
ences, to be the possible reason for inconsistent reported 
results. 
 
 

CONCLUSION 
 

We failed to show significant association between any 
genotype and allele of FCRL3 rs7528684 SNP with sus-
ceptibility to asthma in an Iranian North-western Azeri 
population. More studies in a variety of ethnicities using 
wider studies e.g., Genome-wide Association Studies 
(GWAS) should be carried out for better understanding 
of the exact role or association of FCRL3 gene poly-
morphisms in immunopathogenesis of allergic asthma. 
Moreover, we suggest to include more individuals in 
case/control groups and also to investigate other SNPs 
of FCRL3 to have better insights into the possible role 
of the molecule in genetic aspects of asthma pathogene-
sis. 
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