
ÓRGÃO OFICIAL DA SOCIEDADE PORTUGUESA DE REUMATOLOGIA

68

ARTIGO ORIGINAL

1. Rheumatology Research Center, Tehran University of Medical
Sciences, Tehran, Iran
2. Department of Medical Genetics, Faculty of Medical Sciences,
Tarbiat Modares University Tehran, Iran
3. Department of Biology, Ahar Branch, Islamic Azad University,
Ahar, Iran

findings indica ted that the AG genotype of AFF1 poly-
morphism (rs340630) was significantly (P=0.0045)
correlated with renal disorder in Iranian population.
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IntroductIon

Systemic Lupus Erythematosus (SLE) is a complex au-
toimmune disease. It causes multiple organ damage
with diffe rent clinical manifestations1,2 ranging from
mild cases with limited skin and joint manifestations to
life-threatening condi tions with renal impairment, se-
vere cytopenia, central nervous system disease, or
thromboembolic events3. This disea se is characterized
by autoantibodies to nuclear antigens, immune com-
plex deposition, and subsequent tissue destruction4.

There are various reports from different parts of the
world on the prevalence and characteristics of SLE.
These reports have revealed that there are gender, age,
and racial variations affecting the prevalence of SLE1,5.
The SLE prevalence in the African-American, Spanish,
and Asian population is higher than the Caucasian po -
pulation6. Familial aggregation of the disease and stu -
dies on monozygotic twins have provided strong evi-
dence to support the role of genetic factors along with
environmental and hormonal factors in the pathogene -
sis of SLE4,7-9. Since the epidemiology of SLE has de -
mons trated that the prevalence of the  disease substan-
tially differs among populations, genetic backgrounds
of SLE should be also heterogeneous across popula-
tions6,10. In addition to genetic differences across ethni -
cities, variations in the environment, culture, socio -
economic status, and methodological factors could also
underlie the differences in the disease prevalence and
manifestations among ethnic groups3,11,12.
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AbstrAct

Aim: To investigate whether AFF1 polymorphism was
associated with susceptibility and clinical features of
SLE in Iranian patients.
Methods: A total of 320 patients with SLE and 330 age,
sex and ethnically matched healthy control subjects were
enrolled in the present study. Both cases and healthy con-
trols were genotyped for rs340630 polymorphism lo-
cated inside the AFF1using Amplification Refractory Mu-
tation System-PCR (ARMS-PCR). In order to investigate
the association of this SNP with clinical features of SLE,
clinical manifestations of the patients were recorded. The
distribution of rs340630 genotypes were tested for de-
viation from Hardy-Weinberg in healthy controls. Geno-
typic and allelic distribution between patients and con-
trols were assessed by chi-square test.  
Major results: Both A and G alleles of rs340630 were
seen among our cohort of Iranian SLE and healthy con-
trol samples. All three genotypes of rs340630 were
found, i.e., homozygous A/A (OR=1/01, 95%CI=%72
– 1/42, P= %99), homozygous G/G (OR=%92, 95%
CI= %63 – 1/35, P=%77) and heterozygous A/G
(OR=1/03, 95%CI= %76 – 1/41, P=%87). No signifi-
cant differences were observed between allele frequen-
cy of this polymorphism in SLE patients and healthy
controls. However, in the SLE group, the number of
patients with renal disorder was significantly increased
for the AG genotype compared to the other genotypes
of AFF1 polymorphism (P= 0.05).
Conclusion: There was no association between AFF1
polymorphism (rs340630) and SLE. However, our
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Since 2008, more than 25 potential loci for SLE
have been identified by genome wide association stu -
dies (GWASs) performed in Caucasian population13-24.
The investigations have demonstrated that several
genes associated with SLE in Cauca sians are also risk
factors in Asians: HLA-II, STAT4, BANK1, BLK, IRF5,
TNFSF4, ITGAM, etc1. These risk alleles account for
about 8–15% of the total genetic susceptibility to the
disease23,25. Therefore, it is still important to examine
the sub-loci of GWAS in order to reveal the entire
pictu re of the genetic etiology3.

In a recent GWAS, a novel association has been de-
tected between a variant in the AF4/FMR2 family, mem-
ber 1 (AFF1) gene at 4q21, and SLE susceptibility
(rs340630; P = 8.361029, OR = 1.21) in a Japanese po -
pulation sugges ting that AFF1 is involved in the etiolo-
gy of SLE through the regulation of development and ac-
tivity of lymphocytes. Their results showed that accu-
mulation of quantitative changes in the gene expression
would accelerate the onset of SLE26.

Therefore, in this study, the association of AFF1 poly-
morphism (rs340630) with susceptibility and clinical
features of SLE in Iranian patients was investigated.

PAtIents And Methods

sAMPle collectIon

A total of 650 Iranians including 320 SLE patients (40
males and 280 females, mean ± SD age 36.96 ± 12.025
years) and 330 age, sex and ethnically matched healthy
controls (42 males and 288 females, mean ± SD age
37.62 ± 12.320 years) without any signs or symptoms
of autoimmune diseases were studied. SLE patients were
recruited from the outpatient rheumatology clinic of
Shariati Hospital, Tehran, Iran, from February 2012 to
April 2014, and healthy controls participated in this
study voluntarily at the same time. All the SLE patients
met the 1997 American College of Rheumatology (ACR)
revised classification criteria for SLE. The study was
appro ved by the local ethics committee of Tehran Uni-
versity of Medical Sciences. Informed consent was obtai -
ned from all patients and healthy controls.

dnA AnAlysIs

10-ml peripheral blood sample was collected from each
participant and genomic DNA was extracted from the
white blood cells (WBCs) using the phenol-chloroform
method27. The quantity of the extracted DNA was mea-
sured at 280 nm wavelength by the Thermo 2000 Nano -

drop spectrophotometer.

ArMs-Pcr

SNP Genotyping was performed using Amplification
Refractory Mutation System-PCR (ARMS-PCR)
method. The PCR reaction was carried out in 20 ml of
the solution containing Taq DNA polymerase, stan-
dard10x PCR buffer, 200 ng DNA, 0.2 mM of each
primer, 1.5mM of MgCl2 and 200 mM of dNTP mix
and 0.5 U Taq polymerase. Cycling conditions was ini-
tial denaturation (94ºC,3 min) followed by 40 cycles
at 94ºC for 30 sec, 64ºC for 30 sec, 72ºC for 30 sec,
and final extension at 72ºC for 10 min. Both alleles
were amplified in separated PCR reactions with allele
specific primers for A and G alleles (Table I). The am-
plified DNA fragments were separated on 2% (w/v)
agarose gel and viewed after staining with ethidium
bromide. A 100 bp DNA ladder was used as a marker
to estimate the size of the PCR products. The samples
were genotyped and classified into one of the three pos-
sible genotypes AA, AG, GG. In order to confirm ARMS-
-PCR results, the DNA of 3 samples (one sample from
each of the AA, AG and GG genotypes) was sequenced
by the Sanger sequencing method and ana lyzed with
the Codoncode Aligner software (Version. 6.0.2).

stAtIstIcAl AnAlysIs

Statistical analyses were performed using SPSS V: 19
Software. Statistical calculations in this study includ-
ed allelic and genotypic frequencies (n), Chi-square
and odds ratio (OR). P values were calculated for each
allele and genotype in the patient and control groups28.
The genotype distributions of AFF1 (rs340630)  were
tested for deviation from the Hardy-Weinberg equi-
librium in control group using �2 test in Package ‘ge-
netics’ of R-Software, Version. R-3.2.0 (http://cran.
um.ac.ir/web/packa ges/genetics/ genetics.pdf). To 
adjust for multiple tes ting the Benjamini-Hochberg
method29 to control the False Discovery Rate (FDR)
was used. P value of less than 0.05 was considered to
be statistically significant.  

results

Two PCR products were observed on the agarose gel.
The expected size of the normal and mutant alleles
was198 and 355 bps, respectively. Both A and G alle-
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morphism was not significan tly different between SLE
patients and healthy controls.

In addition, we investigated the association between
this polymorphism and clinical manifestations of the
SLE group using the Chi-square test (Table III). In the
SLE group, the number of patients with renal disorder
after adjusting for the Bonferroni multiple comparison
correction was significantly higher for the AG genotype
compared to the other genotypes of AFF1 polymor-
phism (P= 0.05).

dIscussIon

les of rs340630 were seen among the Iranian samples.
All three genotypes of rs340630 were found, i.e., ho-
mozygous A/A, homozygous G/G and heterozygous
A/G, as shown in Figure 1.

The genotypic and allelic frequency of AFF1 A/G
polymorphism is shown in Table II. Genotypic distri-
bution of this polymorphism did not deviate from that
expected Har dey-Weinberg Equilibrium (HWE), and
the heterozygous A/G genotype showed the highest fre-
quency among both SLE (50.3%) and healthy control
(49.3%) groups (Table II). Allele frequency of this poly-

fIgure 1. ARMS-PCR gel electrophoresis for AFF1 A/G polymorphism in 7 samples. Samples 1 and 2 are heterozygote (AG),
sample 3 is homozygote for A allele (AA) and samples 4-7 are homozygote for G allele (GG). Sample 8 is negative control. 
The expected size of internal control and allele specific products are 434 bp and 198 bp, respectively. B is an empty lane

tAble I. PrIMers And AMPlIcon sIzes used In thIs study

Name Sequence Amplicon Size (bp)
F.AFF1 5’-CCCAAAATCAGTTTTCAGAGC-3’ 434 
R.AFF1 5’-AGAACTGCTTCAACCCAGGA-3’
Rwt 5’-TTTGGGGAGCATTTTGTTACC-3’ 198 
Rmt 5’-TTTGGGGAGCATTTTGTTACT-3’

tAble II. coMPArIson of Allele And genotyPe frequencIes of Aff1 PolyMorPhIsMs (rs340630) 

In the sle PAtIents And heAlthy controls

Alleles/Genotypes SLE (n=320) N (%) Control (n=330) N (%) P χ2 OR† (CI‡)
A 370 (56.6) 357 (54.9) 0.39 0.72 1.11 (89%-1.38)
G 270 (43.4) 303 (45.1) 0.54 0.36 0.092 (74%-1.15)
GG 64 (65.25) 70 (69.55) 0.77 0.81 0.092 (63%-1.35)
AG 161 (158.50) 163 (163.90) 0.87 0.24 1.03 (76%-1.41)
AA 95 (96.25) 97 (96.55) 0.99 0 1.01 (72%-1.42)
HWE§ P= 0.78 P= 0.92

†OR, odds ratio, ‡CI, confidence interval; §HWE, Hardey-Weinberg Equilibrium
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Autoimmune diseases, such as SLE, are a varied group
of complex disorders with a strong genetic component,
caused by breakdown of self-tolerance30. Identification
of genes involved in multifactorial diseases has been
classically approached by association studies such as
those conclusively demonstrating the presence of SLE
susceptibility factors in the HLA region31,32.

SLE is a relatively common disorder with a preva-
lence of 40 per 100000 in Iran33. Relatively high preva-
lence32, high mortality rate (approximately 20.2%)34,
clinical heterogeneity of the disease, and involvement
of vital organs such as the brain, blood, and kidneys in
most patients that are mostly women of child bearing
age, necessitate efforts to develop diagnostic tools and
effective therapies2. On the other hand, early detection
by finding potential susceptibility genes and their
molecular interactions may help to prevent its occur-
rence or progression and could provide targets for more
focused therapies in SLE4,5.

Familial aggregation demonstrates that both gene tic
and environmental factors play an important role in
the pathogenesis of SLE. Genetic studies have been per-
formed using candidate gene approaches and recently,
genome-wide association studies (GWAS). However,
most of these studies have been conducted in Euro-
pean populations, and few studies have been per-
formed in Asian populations35-37 and especially the sta-
tus of SLE in Iran has remained indistinct33. Since the

epidemiology of SLE has demonstrated that the preva-
lence of the disease substantially differs among popu-
lations, genetic backgrounds of SLE should also be he -
terogeneous across populations6,10,26.

In SLE, for example, the 26 risk loci identified by
the previous GWASs explain only around 8% of the to-
tal genetic susceptibility to the disease. Therefore, it is
still important to examine the sub-loci of GWAS in or-
der to reveal the entire picture of genetic etiology23, 26.

In a GWAS study performed in the Japanese popu-
lation (2012), a novel association is found between
AFF1 gene polymorphism at 4q21 and SLE suscepti-
bility (rs340630; P = 8.361029, OR = 1.21). Because
expression quantitative trait loci (eQTLs) have been
implicated in genetic risks for autoimmune di seases,
an eQTL study was integra ted into the results of the
GWAS. By this, it was confirmed that A allele of
rs340630 had a cis-eQTL effect on the AFF1 transcript
with enhanced expression levels (P= 0.05). AFF1 trans -
cripts are prominently expressed in CD4+ and CD19+
peripheral blood lymphocytes, up-regulation of AFF1
may cause abnormalities in these lymphocytes, and
therefore lea ding to the disease onset26. Thus, we sur-
veyed the association of this SNP with SLE in an Ira nian
population. 

Surprisingly, our findings were contradictory to this
GWAS study. In line with our findings, no association
between rs340630 and SLE susceptibility was found in
a Chinese population (for A versus G, P = 0.79, OR 0.98,

tAble III. frequencIes of rs340630 genotyPes wIth vArIous clInIcAl feAtures

Frequency N (%) 
rs340630 Genotypes distribution

Clinical features Number AA (%) AG (%) GG (%) P-Value Adj. P*
Photo sensitivity 205 56 (27.3) 107 (52.2) 42 (20.5) 0.753 0.82
Malar rash 111 30 (27) 54 (48.6) 27 (24.3) 0.610 0.82
Discoid rash 15 4 (26.7) 7 (46.7) 4 (26.7) 0.870 0.87
Oral ulcer 79 20 (25.3) 40 (50.6) 19 (24.1) 0.686 0.82
Arthritis 201 51 (25.4) 100 (49.8) 50 (24.9) 0.046 0.18
Pleuritis 52 17 (32.7) 26 (50.0) 9 (17.3) 0.594 0.82
Pericarditis 15 7 (46.7) 6 (40.0) 2 (13.3) 0.238 0.52
Serositis 19 4 (21.1) 13 (68.4) 2 (10.5) 0.262 0.52
Anti-ds DNA 261 69 (26.4) 136 (52.1) 56 (21.5) 0.022 0.13
ANA† 274 76 (27.7) 139 (50.7) 59 (21.5) 0.661 0.82
Renal disorder 120 19 (15.8) 73 (60.8) 28 (23.3) 0.0045 0.05
Hematologic disorder 176 55 (31.3) 86 (48.9) 35 (19.9) 0.233 0.52

*FDR-adjusted P.value for multiple testing using the Benjamini-Hochberg method,†Anti-nuclear Antibody
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95% CI 0.86-1.12)38. The allelic distribution of AFF1
A/G polymorphism in the Iranian population was si -
milar to what was found in the Chinese population but
different from the Japanese population.

conclusIon

In our present study, it was observed that the AFF1
polymorphism (rs340630) was correlated with renal
disorder, a clinical feature observed in patients with
SLE. Furthermore, our results showed that AFF1 poly-
morphism was not signi ficantly associated with SLE
susceptibility. Further studies on different genetic risk
factors in various ethnics of Iran are warranted to shed
more light on the genetic background of this disease in
Iranian patients. 
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