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Low heterozygosity for rs3811050,a 5 o

prime untranslated region variant of the gene
encoding interleukin-38 (ILT1F10), is associated
with a reduced risk of systemic lupus
erythematosus

Rawan A. Nijeeb', Adnan A. Aljber? and Ali H. Ad’hiah®

Abstract

Background Interleukin-38 (IL-38), an inflammatory cytokine discovered in recent years, has been implicated

in the pathogenesis of systemic lupus erythematosus (SLE). IL.-38 is encoded by the ILTF10 (interleukin 1 family
member 10) gene. Genetic variants of this gene have been associated with susceptibility to a number of autoimmune
and inflammatory diseases, while their association with SLE risk has not been explored. In this case—control study, two
novel variants of the 5 prime untranslated region (5'UTR) of the IL1F10 gene, rs3811050 C/T and rs3811051 T/G, were
investigated in 120 women with SLE and 120 age-matched control women. The TagMan allelic discrimination assay
was used for genotyping of rs3811050 and rs3811051.

Results The frequency of the rs3811050 CT genotype was significantly lower in SLE patients compared to con-
trols (30.8 vs. 50.0%; odds ratio=0.49; 95% confidence interval =0.28-0.86; corrected probability=0.045). The
rs3811051 genotype frequencies did not show significant differences between patients and controls. Rs3811050
and rs3811051 showed weak linkage disequilibrium (LD) as indicated by the estimated LD coefficient and correla-
tion coefficient values (0.32 and 0.05, respectively), and two-locus haplotype analysis revealed no significant differ-
ences between patients and controls. The frequencies of the rs3811050 T allele (38.8 vs. 20.6%; probability =0.029)
and the rs3811051 G allele (56.3 vs. 38.2%; probability =0.038) were significantly higher in patients with mild/moder-
ate disease activity than in patients with high disease activity, but significance was not maintained after applying
Bonferroni correction (corrected probability =0.058 and 0.076, respectively). Serum IL-38 concentrations (median
and interquartile range) were significantly decreased in patients compared with controls (69.5 [64.1-74.8] vs. 73.5
[66.1-82.9] pg/mL; probability =0.03), but were not influenced by SNP genotypes.

Conclusions The heterozygous genotype of rs3811050, a 5’UTR variant, of the IL-38 encoding gene, ILTF10, is associ-
ated with a reduced risk of SLE among women. Furthermore, the rs3811050 T and rs3811051 G alleles may influence
disease activity. In addition, serum IL-38 concentrations were down-regulated in SLE patients but were not affected
by the rs3811050 and rs3811051 genotypes.
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Background

Systemic lupus erythematosus (SLE) is an inflammatory
autoimmune disease, with an estimated global incidence
of 5.14 per 100,000 population per year. The incidence
varies widely between women and men (8.82 versus 1.53
per 100,000 population per year) and across ethnic and
geographic regions [1]. SLE is a complex and heteroge-
neous disease in terms of etiology and clinical manifes-
tations. Although the exact etiopathogenesis of SLE is
not well understood and defined, several factors have
been described to participate in the initiation and pro-
gression of the disease, including genetic, epigenetic,
hormonal, infectious, lifestyle, and environmental fac-
tors [2]. Theoretical evidence suggests that the interac-
tion of these factors can lead to immune dysregulation,
actively contributing to preclinical autoimmunity and
accelerating the clinical manifestations of SLE. In fact, it
has been increasingly recognized that the onset of SLE is
associated with dysregulated function of cells involved in
innate and adaptive immunity, including dendritic cells,
neutrophils, T helper cells, and B cells [3]. Ultimately,
autoreactive B cells are activated by CD4+ T cells to pro-
duce pathogenic autoantibodies, particularly anti-dou-
ble stranded DNA (anti-dsDNA) antibodies, which are
serum markers that are indispensable for the diagnosis
of SLE [4]. The crosstalk between these cells is mediated
by cytokines, a network of soluble low-molecular-weight
glycoproteins that act by binding to their receptors on
target cells and activating a downstream signaling cas-
cade that ends in the expression of a set of genes required
to perform certain functions [5]. There is increasing evi-
dence suggesting a critical role for various cytokines in
the pathogenesis of SLE during disease onset and pro-
gression through pro-inflammatory and anti-inflamma-
tory functions [6]. In addition, cytokines have also been
shown to contribute to extra-articular manifestations of
SLE, including nephritis and arthritis, along with their
association with disease severity [7].

Cytokines are classified into families, and one pro-
posed to have a role in the pathophysiology of SLE is
the interleukin (IL)-1 family of cytokines. Cytokines
belonging to the IL-1 family consist of two members with
anti-inflammatory action (IL-37 and IL-38) and seven
members with pro-inflammatory activity (IL-1a, IL-1(,
IL-18, IL-33, IL-36a, IL-36f, and IL-36y) [8]. IL-38,
known as IL-1F10 or IL-1HY?2 at the time of its discovery,
is a 17 kDa cytokine that has been assigned to the IL-1
family in recent years and is mostly known for its anti-
inflammatory properties [9]. Numerous immune cells
have been shown to express IL-38, including monocytes,
macrophages, fibroblast-like synoviocytes, keratinocytes
and B cells, as well as some organs and tissues such as
the spleen, thymus, tonsils, and skin [10]. Dysregulated
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production of IL-38 has been associated with the patho-
genesis of autoimmune and inflammatory diseases, such
as rheumatoid arthritis, psoriasis, inflammatory bowel
disease, and SLE [11].

IL-38 is encoded by ILIF10 (interleukin 1 family mem-
ber 10), a gene located in the long arm of human chro-
mosome 2 at position 2q14.1. The gene consists of five
exons and six introns to which more than 40 naturally
occurring single nucleotide polymorphisms (SNPs) have
been assigned with a minor allele frequency (MAF) > 10%
(https://www.ncbi.nlm.nih.gov/gene/84639; https://
www.ensembl.org). Recent studies have revealed that
polymorphisms in the ILIFI0 gene are associated with
susceptibility to a number of autoimmune and inflam-
matory diseases, including rheumatoid arthritis, ankylos-
ing spondylitis, psoriatic arthritis, and juvenile systemic
arthritis [12, 13]. In SLE, genetic polymorphisms of the
ILIF10 gene have not been explored.

In the current study, two novel 5 prime untranslated
region (5’'UTR) variants of the ILIFI0 gene, rs3811050
C/T and rs3811051 T/G, were examined in Iraqi women
with SLE with the aim of assessing their role in suscepti-
bility to disease. In addition, serum IL-38 concentrations
were determined and the effect of ILIF10 SNP genotypes
on systemic levels of IL-38 was evaluated.

Materials and methods

Patients and controls

A case—control study was conducted on 240 women
(120 women diagnosed with SLE and 120 healthy con-
trol women [HCW]) to evaluate the association of two
novel ILIFI0 gene variants with susceptibility to SLE.
Patients (mean age =34.0; standard deviation [SD]=10.2;
range=17.0-57.0 years) and HCW (mean age=35.9;
SD=9.6; range =22.0-68.0 years) were matched for age
(p=0.157). SLE diagnosis was made at the Rheumatol-
ogy Unit and Nephrology and Renal Transplantation
Centre (Baghdad Medical City Complex) during Janu-
ary-November 2022 following the American College of
Rheumatology (ACR) revised criteria for SLE [14]. The
included patients were females who were at least 17 years
old and followed the diagnostic criteria (inclusion crite-
ria). Patients with other diseases, such as diabetes, car-
diovascular disease and cancer, were excluded. The SLE
Disease Activity Index (SLEDAI) was used to assess dis-
ease activity. The SLEDAI score ranges from 0 (no activ-
ity) to 20 (very high activity) [15]. In the current study,
the SLEDAI was simplified into two categories, mild/
moderate (score<10) and high activity (score>10). All
patients were on treatment with prednisolone (10 mg/
day) plus mycophenolate mofetil (2 mg/day) or tacroli-
mus (1 mg/day).
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Selection and detection of IL1F10 variants

We were interested in variants located in the 5’UTR
of the ILIFI0 gene (Gene ID: 84639) that had a
MAF >10% (selection criteria). The complete sequence
of the ILIFI0 gene with variant data was downloaded
(https://www.ensembl.org). Two 5’UTR variants were
consistent with our selection criteria; rs3811050 C/T
(MAF=23%) and rs3811051 T/G (MAF=36%). The
gen map of the two SNPs is shown in Supplementary
Fig. 1.

The EasyPure Blood gDNA kit was used to iso-
late genomic DNA following the protocol provided
by the manufacturer (Transgen Biotech, China). The
real-time polymerase chain reaction (RT-PCR)-based
TagMan allelic discrimination assay was adopted for
genotyping rs3811050 and rs3811051 using primers
and allele-specific fluorescent probes designed with
Primer3Plus software (https://www.bioinformatics.nl/
cgi-bin/primer3plus/primer3plus.cgi). The efficiency
and specificity of primers and probes were tested
using online in-silico PCR analysis (https://genome.
ucsc.edu/cgi-bin/hgPcr). Primers and probes were
synthesized by Alpha DNA (Canada) and are detailed
in Table 1.The RT-PCR mix consisted of 6 uL Perfect-
Start II Probe qPCR SuperMix UDG (TransgenBio-
tech, China), 1 uL forward primer, 1 uL reverse primer,
0.8 pL probe 1, 0.8 pL probe 2, 4 pL DNA and 6.4 pL
nuclease-free water (total volume: 20 puL). Table 1 illus-
trates the optimized conditions and protocol for RT-
PCR amplification, which was performed using the
MxPro 3005P qPCR system and the built-in MxPro
software was used to interpret the collected data
(Stratagene, USA).
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IL-38 immunoassay

Serum IL-38 concentrations were measured using an
enzyme-linked immunosorbent assay kit and the manu-
facturer’s protocol was followed (MyBioSource, USA).
The standard curve range for the kit was 0—1000 pg/mL.

Statistical analysis

Alleles and genotypes were expressed as number and fre-
quency (percentage). SHEsis software was used to test
genotype frequencies for Hardy—Weinberg equilibrium
(HWE). It was also used to construct two-locus haplo-
types and to determine linkage disequilibrium (LD), LD
coefficient (D’) and correlation coefficient (R?) [16]. Odds
ratio (OR) and 95% confidence interval (CI) were used to
evaluate the association of alleles and genotypes with sus-
ceptibility to SLE. Logistic regression analysis was used
to calculate the OR and 95% CI using five genetic models
(allele, co-dominant, dominant, recessive, and over-dom-
inant). Serum IL-38 concentrations were expressed as
median and interquartile range (IQR: 25-75%) and sig-
nificance was assessed using the Mann—Whitney U test.
Statistical significance was set at probability (p)<0.05,
and the p-value was corrected (pc) for multiple compari-
sons using the Bonferroni correction method [17]. IBM
SPSS Statistics 25.0 (Armonk, NY: IBM Corp.) was used
accomplish statistical analyses. G*power software (ver-
sion 3.1.9.7) was used to calculate the power of the sam-
ple size [18].

Results

Power of sample size

Sample size power was analyzed using G*power soft-
ware with the following inputs: 0.05 two-tailed a error
P, 0.49 OR (determined in the current study), 120 SLE
patients, and 120 HCW. The calculated sample size

Table 1 Primers and probes used to genotype IL1F10 gene variants (rs3811050 C/T and rs3811051 T/G) and optimized real-time

polymerase chain reaction conditions

ILTF10 variant Chromosomal location

Primer/Probe (5'— 3’)

RT-PCR conditions

Temperature Time Cycle
13811050 C/T 2:113,072,596 (GRCh38) FP: CTGGTGGAAGCCTTGGTG 95 °C 1 min 1
RP: GCAGTTAGAAAAGGAGGCTGG 95 °C 155 30
PR1: FAM-GATGAATGGCCTGGGGAAC-BHQ 61°C 1 min 30
PR2: JOE-GACGAATGGCCTGGGGAAC-BHQ 72°C 1 min 30
13811051 T/G (GRCh38) 2:113,072,624 FP: TATAGA 95°C 1 min 1
CGAATGGLLTGGEG RP: TCACTGATGGGGAGGAGAGA 95 °C 155 30
PR1: CY3- CCGTGGCTGAGTGGTTC-BHQ 55°C 1 min 30
PR2: CY5-CCCTTGGCTGAGTGGTTC-BHQ 72°C 1 min 30

ILTF10: Interleukin 1 family member 10; GRCh38: Genome Reference Consortium Human Build 38; FP: Forward primer; RP: Reverse primer; PR: Probe; FAM: Fluorescein
amidites; BHQ: Black hole quencher; JOE: 4;5"-dichloro-2;7'-dimethoxy-fluorescein; Cy3: Invitrogen cyanine 3; Cy5: Invitrogen cyanine 5; RT-PCR: Real-time polymerase

chain reaction
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power (1-P error p) was 0.78, which is slightly lower
than the ideal power of 0.8 [19].

HWE analysis of IL1F10 variants

The rs3811050 and rs3811051 genotype frequencies
were consistent with HWE in the HCW group as there
were no statistically significant differences between
the observed and expected frequencies (p=0.402
and 0.903, respectively). Regarding SLE patients, the
rs3811051 genotype frequencies were also consist-
ent with HWE as there were no significant differences
between observed and expected frequencies (p=0.112),
while rs3811050 genotype frequencies significantly
deviated from HWE (p=0.001) (Table 2).
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IL1F10rs3811050 variant

Three genotypes of rs3811050 (CC, CT, and TT) were
identified with frequencies of 48.3, 30.8 and 20.8%,
respectively in SLE patients and 38.3, 50.0 and 11.7%,
respectively in HCW. Logistic regression analysis for
rs3811050 was conducted under five genetic models
(allele, co-dominant, dominant, recessive, and over-dom-
inant). Statistically significant differences were observed
only under analysis of the co-dominant (CT vs. CC) and
over-dominant (CT vs. CC+TT) models (pc=0.045 and
0.01, respectively). In both models, a significant reduc-
tion in the frequency of the CT genotype was observed in
SLE patients compared with HCW (30.8 vs. 50.0%). The
calculated OR (95% CI) for the CT genotype under the
co-dominant and over-dominant models was 0.49 (0.28—
0.86) and 0.45 (0.26-0.75), respectively (Table 3).

Table 2 Hardy-Weinberg equilibrium analysis of the ILTF10 gene variants rs3811050 C/T and rs3811051 T/G in women with systemic

lupus erythematosus and control women

IL1F10 variant Genotype SLE;n=120 p-value HCW; n=120 p-value
(0] E (o) E
n % n % n % n %
rs3811050 C/T CcC 58 483 49 40.8 0.001 46 383 48 40.0 0402
cT 37 308 55 45.8 60 50.0 56 46.7
T 25 20.8 16 133 14 1.7 16 133
rs38110511/G T 30 250 26 216 0.112 26 21.7 26 216 0.903
TG 51 425 59 49.2 59 49.2 59 49.2
GG 39 325 35 292 35 29.2 35 29.2

IL1F10: Interleukin 1 family member 10; SLE: Systemic lupus erythematosus; HCW: Healthy control women; O: Observed; E: Expected; p: Probability (significant p-value

is indicated in bold)

Table 3 Association analysis of the IL1F10 gene variant rs3811050 C/T in systemic lupus erythematosus

Genetic model rs3811050 C/T; allele/  SLE;n=120 HCW; n=120 OR (95% CI) p-value (pc)

genotype _—

n % n %

Allele C 153 63.8 152 63.3 Reference; 1.0

T 87 36.2 88 36.7 0.98 (0.68-142) 0.5
Co-dominant CcC 58 483 46 383 Reference; 1.0

cT 37 30.8 60 50.0 0.49 (0.28-0.86) 0.009 (0.045)

T 25 208 14 1.7 142 (0.67-3.01) 0.24
Dominant CC 58 483 46 38.3 Reference; 1.0

CT+TT 62 517 74 61.7 0.66 (040to 1.11) 0.076
Recessive CC+CT 95 79.2 106 883 Reference; 1.0

1T 25 20.8 14 1.7 1.50(0.90- 2.51) 0.079
Over-dominant CC+TT 83 69.2 60 50.0 Reference; 1.0

cT 37 308 60 50.0 045 (0.26- 0.75) 0.002 (0.01)

SLE: Systemic lupus erythematosus; HCW: Healthy control women; Odds ratio; Cl: Confidence interval; p: Fisher’s exact probability; pc: Bonferroni corrected probability

(significant p-value is indicated in bold)
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ILTF10rs3811051 variant

Three genotypes of rs3811051 (TT, TG, and GG) were
identified with frequencies of 25.0, 42.5 and 32.5%,
respectively, in SLE patients and 21.7, 49.2 and 29.2%,
respectively in HCW. This variant appears not to be
associated with SLE risk as logistic regression analysis
demonstrated no significant association under any of
the five genetic models (Table 4).
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Haplotype analysis of ILTF10 rs3811050

and rs3811051variants

The SHEsis online software platform (http://analysis.
bio-x.cn/myanalysis.php) was used to determine LD
and generate two-locus haplotype for ILIFI0 variants
(in the order rs3811050 and rs3811051). Rs3811050 and
rs3811051 showed weak LD as indicated by the esti-
mated D’ and R? values (0.32 and 0.05, respectively)
(Fig. 1). Four haplotypes (C-T, C-G, T-T, and T-G) were

Table 4 Association analysis of the IL1F10 gene variant rs3811051 T/G in systemic lupus erythematosus

Genetic model rs3811051 G/T; allele/ SLE;n=120 HCW;n=120 OR (95% CI) p-value
genotype _— _—
n % n %
Allele T 11 46.2 11 46.2 Reference; 1.0
129 538 129 538 1.00 (0.70-1.43) 1.0
Co-dominant T 30 25.0 26 21.7 Reference; 1.0
TG 51 42.5 59 492 0.75(0.39-1.42) 0.238
GG 39 325 35 29.2 0.97 (0.48-1.93) 0.532
Dominant T 30 25.0 26 217 Reference; 1.0
TG+GG 90 75.0 94 783 0.83 (046-1.51) 0.324
Recessive TT+TG 81 67.5 85 70.8 Reference; 1.0
GG 39 325 35 29.2 1.17 (0.68-2.02) 0.338
Over-dominant TT+GG 69 575 61 50.8 Reference; 1.0
TG 51 42.5 59 492 0.76 (0.46-1.27) 0.182

SLE: Systemic lupus erythematosus; HCW: Healthy control women; Odds ratio; Cl: Confidence interval; p: Fisher’s exact probability

rs3811050
rs3811051

—_
[aV]

0.32

D’

rs3811050
rs3811051

—_
(V]

0.05

Fig. 1 Two-locus linkage disequilibrium (LD) plot for the Interleukin 1 family member 10 (IL1F10) gene variants rs3811050 T/C and rs3811051 G/T
showing the LD coefficient (D’; 0.32; left) and correlation coefficient (R%; 0.05; right). Plots were generated using SHEsis software (http://analysis.

bio-x.cn/myanalysis.php)
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established but their frequencies did not show significant
differences between SLE patients and HCW (p=0.565,
0.48, 0.39 and 0.46, respectively) (Table 5).

Association of IL1F10 variants with disease activity
To examine whether rs3811050 and rs3811051 are asso-
ciated with SLE activity as determined by SLEDAI, allele
and genotype frequencies of both variants were com-
pared between patients with mild/moderate disease
activity (n=103) and patients with high disease activity
(n=17). The frequencies of the rs3811050 T allele (38.8
vs. 20.6%; p=0.029) and the rs3811051 G allele (56.3 vs.
38.2%; p=0.038) were significantly higher in patients
with mild/moderate disease activity than in patients with
high disease activity, but significance was not maintained
after applying Bonferroni correction (pc=0.058 and
0.076, respectively). The frequencies of the rs3811050
and rs3811051 genotypes did not show significant differ-
ences between the two groups of patients, although there
was a tendency for the rs3811050 TT genotype (22.3 vs.
11.8%; p=0.179) and the rs3811051 GG genotype (35.0
vs. 17.6%; p=0.194) to show an increased frequency in
patients with mild/moderate disease activity compared to
patients with high disease activity (Table 6).
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IL-38 concentrations

Serum IL-38 concentrations were significantly lower in
SLE patients than in HCW (69.5 [IQR: 64.1-74.8] vs. 73.5
[IQR: 66.1-82.9] pg/mL; p=0.03) (Additional file 1: Sup-
plementary Figure II). When IL-38 concentrations were
stratified by rs3811050 and rs3811051 genotypes, there
were no significant differences and concentrations were
nearly similar in the three genotypes of each SNP (Addi-
tional file 1: Supplementary Figure III).

Discussion

In the current study, the association of two novel variants
located in the 5UTR of the ILIF10 gene, rs3811050 C/T
and rs3811051 T/G, with susceptibility to SLE was ana-
lyzed. It was found that the frequency of the CT geno-
type of rs3811050 was significantly lower in SLE patients
compared to HCW and was associated with a lower risk
of developing SLE under co-dominant and over-domi-
nant genetic models. It should be noted that genotype
frequencies of rs3811050 deviated significantly from
HWE in SLE patients, and the observed low level of het-
erozygosity could have contributed to this deviation. The
observed frequency of the rs3811050 TC genotype was
30.8% in SLE patients, while the expected frequency was

Table 5 Haplotype analysis of the ILTF10 gene variants rs3811050 C/T and rs3811051T/G in systemic lupus erythematosus

Haplotype SLE;n=120 HCW;n=120 OR (95% ClI) p-value
(rs3811050-rs3811051)

n Frequency n Frequency
CT 80 0333 87 0.362 0.88 (0.60-1.28) 0.565
C-G 73 0.304 65 0.27 1.18(0.79-1.75] 048
TT 31 0.129 24 0.1 1.33(0.76-2.35) 0.39
T-G 56 0.233 64 0.266 0.84 (0.55-1.27) 046

SLE: Systemic lupus erythematosus; HCW: Healthy control women; Odds ratio; CI: Confidence interval; p: Fisher’s exact probability

Table 6 Allele and genotype comparisons of IL1F10 gene variants rs3811050 C/T and rs3811051 T/G in systemic lupus erythematosus

patients classified by the disease activity index

IL1F10 variant Allele/ genotype Mild/moderate activity; n=103 High activity; n=17 p-value (pc)
n % n %
rs3811050 C/T C 126 61.2 27 794 0.029 (0.058)
T 80 388 7 20.6
CcC 46 44.7 12 70.6 0.179
cT 34 330 3 17.6
TT 23 223 2 11.8
rs3811051 T/G T 90 437 21 618 0.038 (0.076)
G 116 56.3 13 38.2
TT 23 223 7 412 0.194
TG 44 427 7 412
GG 36 350 3 17.6

ILTF10: Interleukin 1 family member 10; p: Fisher’s exact probability; pc: Bonferroni corrected probability (significant p-value is indicated in bold)
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significantly higher and was 45.8%. Deviation from HWE
can be attributed to several factors, such as genotyping
errors, small sample size, disease association and oth-
ers [20]. Genotyping errors could be excluded because
we adopted a highly sensitive method in genotyping
rs3811050 and all genotyping steps were well verified.
Regarding sample size, we agree that the current num-
ber of SLE patients (n=120) may be relatively small and
could have contributed to departure from HWE. How-
ever, disease association may be considered an impor-
tant factor in the deviation of HWE because although the
included patients were selected at random, the disease
itself may represent selection bias and thus affected indi-
viduals are overrepresented in the ascertained sample. As
a result, when a genetic variant is associated with the risk
of a disease, the type I error rate of the HWE test can be
inflated [21].

Although SLE is a multifactorial disease, the genetic
contribution to its etiology is high with heritability up
to 66% as revealed by twin studies. Genome-wide asso-
ciation studies have confirmed the role of genetic predis-
position in the development of SLE and approximately
hundred susceptibility SNPs have been identified. Many
of these SNPs are localized in non-coding regions of the
human genome and are proposed as potential disease-
causing variants [22, 23]. Rs3811050 is a genetic variant
located in a non-coding sequence, 5'UTR, of the ILIF10
gene, and the present study reported for the first time an
association of the rs3811050 CT genotype with a reduced
risk of SLE among women. The 5'UTR is an RNA
sequence located immediately upstream of the encoded
RNA and contains the translation initiation codon. It may
also include several regulatory elements, such as CpG
methylation sites, upstream open reading frames (ORFs),
internal ribosome entry sites, and RNA binding protein
sites [24]. Alterations in these regulatory elements may
modify the molecular pathways of gene expression and
thus cellular processes, which may lead to a disease phe-
notype. Therefore, 5’UTR genetic variants, due to nucle-
otide substitution, may modify these regulatory pathways
and can impact overall protein production by influencing
several molecular aspects of RNA, such as transcription,
translation, and stability [25].

Recent evidence suggests that the 5UTR variant
rs3811050 (-143C>T) may affect ILIFI0 gene expres-
sion in cardiovascular disorders due to allelic replace-
ment of C with 7T, where T is predicted to create an
elongated coding sequence (603 nucleotides) while
the canonical coding sequence is shorter (459 nucleo-
tides). This allelic alternation may ultimately contrib-
ute to disease susceptibility [26]. In the current study,
the rs3811050 T allele showed a decreased frequency
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in SLE patients with high disease activity compared to
patients with mild/moderate disease activity. A similar
observation was also made for the G allele of rs3811051,
which was in weak LD with rs3811050 (D’=0.32).
Although the pc-value was not significant, which could
be attributed to the low sample size of patients with
high disease activity SLE (n=17), these results suggest
an association between both alleles (rs3811050 T and
rs3811051 G) and a reduced risk of developing active
disease. In the heterozygous state, the rs3811050 T
allele may also contribute to reduced susceptibility to
SLE.

Since 5'UTR variants can affect RNA transcription
and translation processes, gene expression and corre-
sponding protein synthesis may also be dysregulated
[25]. Therefore, we measured serum IL-38 concentra-
tions in SLE patients and HCW, and the effect of ILIF10
SNP genotypes was evaluated. Serum IL-38 concentra-
tions were significantly decreased in SLE patients com-
pared to HCW. These results are not consistent with
previous studies, which reported elevated levels of
IL-38 in the serum of patients [27, 28]. However, con-
sistent with our findings, Takeuchi and colleagues stud-
ied 19 SLE patients with early-onset disease and found
that 18 patients showed undetectable concentrations
of IL-38 and only one patient showed elevated levels of
IL-38. Interestingly, the concentration of IL-38 in this
patient gradually decreased with treatment [29]. In our
study, all SLE patients were on treatment and this may
explain the low IL-38 concentrations. It has also been
reported that serum IL-38 levels are affected by genetic
variants in the promoter of the ILIF10 gene [30]. In
the present study, this observation was not confirmed,
and the genotypes of both SNPs in the 5’UTR of the
ILIFI10 gene, rs3811050 and rs3811051, showed no sig-
nificant effects on serum IL-38 concentration. Regard-
less of these conflicting results, IL-38 appears to play an
essential role in the pathogenesis of SLE and its prog-
nostic significance in SLE cannot be ruled out, and fur-
ther studies are needed to explore and understand the
underlying molecular mechanisms.

An important limitation of the current study is
the lack of ILIFIO gene expression analysis in SLE
patients. In addition, the relatively small sample size of
SLE patients, especially those with high disease activ-
ity, is another limitation, and the need for replication
in larger cohorts is certainly justified. Furthermore,
confounding factors that may influence results should
be addressed and taken into account when analyzing
ILIF10 genetic variants such as extra-articular manifes-
tations of SLE. In addition, newly diagnosed SLE cases
should be included.
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Conclusions

The study results indicated that the heterozygous geno-
type of rs3811050, a 5’UTR variant, of the IL-38 encod-
ing gene, ILIFI0, is associated with a reduced risk of
SLE among women. Furthermore, the rs3811050 T
and rs3811051 G alleles may influence disease activity.
In addition, serum IL-38 concentrations were down-
regulated in SLE patients but were not affected by the
rs3811050 and rs3811051 genotypes.
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