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ABSTRACT : This study dealt with IL-13 1024 (C/T) gene genotyping among patients with Thyroid goiter in Iraq. Forty blood
samples from patients with Thyroid goiter were collected and compared with 30 healthy persons as controls. The genotyping
results of /L-13 1024 (C/T) gene using ARMS-PCR revealed presence TT, CC and CT genotypes beside T and C alleles. The T
allele and TT genotype frequency were higher in Thyroid goiter patients compared to the same genotype and allele in healthy
persons (P = 0.060). These increasing results were related with increasing risk factor of Thyroid goiter (odds ratio [OR] 2.15;
95% confidence interval [ CI] 0.99-71.4). No significant differences between genotypes for Thyroid goiter patients and controls
were revealed by using Hardy-Weinberg distribution. In conclusion, Thyroid goiter increasing risk was related with the TT and
TC genotypes and T allele and these are showed as etiological fraction (EF) with risk having Thyroid goiter, while the CC
genotype ratio percentage in healthy persons was higher in comparisons with Thyroid goiter patients suggesting the CC
genotype have preventive fraction (PF).

Key words : IL13 -1024 (C/T) gene, thyroid goiter, ARMS-PCR, autoimmune disease.

How to cite : Ameer M. Jafar, Ihsan A. Hussein, Anwar L. S. Al-Assaf and Tharwat I. Sulaiman (2022) Genotyping of /L13-1024
(C/T) gene among Iraqi thyroid goiter patients. Biochem. Cell. Arch. 22, 103-106. DocID: https://connectjournals.com/

03896.2022.22.103

INTRODUCTION

Thyroid goiter is one of the autoimmune and
endocrine system diseases, which includes a number of
pathological conditions that leads to a functional
impairment in it and thus an increase in its size (Weetman,
1996; Davies, 2000; Huber et al, 2008). Goiter disease
arises from an interaction between environmental factors
(iodine, smoking, viral and bacterial infection, pregnancy)
and genetic factors (genetic predisposition to developing
the disease) (Pearce and Leech, 2004). Thyroid
autoimmune disease is the most common organ-specific
autoimmune disease, affecting 2-5% of the world’s
population (Simmonds and Gough, 2004), with a large
difference in their incidence between the sexes (5-15%
in women and 1-5% in men) (Dayan and Daniels, 2004).
Cytokines play an important role in AITDs, through its
role in degrading autoimmune tolerance, presentation of
autoantigens, activation of B and T lymphocytes,
production of autoantibodies, and autoimmune inhibition.
Given the important role of cytokines produced by
inflammatory cells within the thyroid and follicular cells
in the immune and inflammatory responses to disease,

the genes encoding these cytokines are disease candidates
(Ajjan et al, 1997 and Xiaoheng et al, 2017). Interleukin
13 (IL-13) is known to be a pluripotent cytokine produced
by Th2 cells, as well as by many cells including Th1 cells,
Th17 cells (Gallo et al, 2012), and mast cells in atopic
dermatitis (Obara et al, 2002), eosinophils in granulomas
(Reiman et al, 2006), basal cells (Akdis et al, 2011),
natural killer T cells (NK) (Fuss et al, 2004), phagocytes
in pulmonary fibrosis (Aoki et al, 2015). The
complementary deoxyribonucleic acid-cDNA of
interleukin-13 was cloned in 1993 and was shown to have
single open-reading frame (ORF) with 132 amino acids
(McKenzie et al, 1993 and Minty et al, 1993) and it has a
25% similarity with interleukin 4 (IL-4) at the amino acid
level (Chomarat and Banchereau, 1998). IL-13-1024 (C/
T) gene encoding IL-13 was located 12 kilobases from
the gene encoding IL-4 and consists of 4 exons and 3
introns (Smirnov et al, 1995) at location (5q23-31) (Minty
etal, 1993).1L-13 plays a major role in asthma and allergy
diseases (Vladich er al, 2005; Lee et al, 2016; Doran et
al, 2017) and several autoimmune diseases (Spadaro et
al, 2002; Wang et al, 2018). This work was dealt with
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CC genotype. Presence of two bands in both lanes refers
to the TC genotype.

CONCLUSION

The Thyroid goiter increasing risk was related with
the TT and TC genotype and T allele and these were
showed as EF with having a risk with Thyroid goiter,
while the CC genotype and ratio percentage of C allele
in healthy persons was higher as compared to patients
with Thyroid goiter suggesting that this genotype have a
PF.

REFERENCES

Ajjan R A, Watson P F and Weetman A P (1997) Detection of IL-12, IL-
13 and IL-15 messenger ribonucleic acid in the thyroid of patients
with autoimmune thyroid disease. J. Clin. Endocrinol. Metab. 82(2),
666-669.

Akdis M, Burgler S, Crameri R, Eiwegger T, Fujita H, Gomez E, Klunker
S, Meyer N, O’Mahony L, Palomares O, Rhyner C, Ouaked N,
Schaffartzik A, Van De Veen W, Zeller S, Zimmermann M and
Akdis C A (2011) Interleukins, from 1 to 37 and interferon-vy:
receptors, functions and roles in diseases. J. Allergy Clin. Immunol.
127(3), 701-721.

Aoki M, Yamaguchi R, Yamamoto T, Ishimaru Y, Ono T, Sakamoto A,
Narahara S, Sugiuchi H, Hirose E and Yamaguchi Y (2015)
Granulocyte-macrophage colony-stimulating factor primes
interleukin-13 production by macrophages via protease-activated
receptor-2. Blood Cells Mol. Dis. 54(4), 353-359.

Bednarczuk T, Placha G, Jazdzewski K, Kurylowicz A, Kloza M, Makowska
U, Hiromatsu Y and Nauman J (2003) Interleukin-13 gene
polymorphisms in patients with Graves’ disease. Clin. Endocrinol.
59(4), 519-525.

Chomarat P and Banchereau J (1998) Interleukin-4 and interleukin-13:
their similarities and discrepancies. Int. Rev. Immunol. 17(1-4), 1-
52.

Davies T F (2000) Graves’ diseases: pathogenesis. In: Braverman L E
and Utiger R D (eds). Werner and Ingbar’s The thyroid: A
Sfundamental and clinical text. Philadelphia: Lippincott Williams
& Wilkens, 518-530.

Dayan C M and Daniels G H (1996) Chronic autoimmune thyroiditis. N
Engl. J. Med. 335(2), 99-107.

Doran E, Cai F, Holweg C T J, Wong K, Brumm J and Arron J R (2017)
Interleukin-13 in asthma and other eosinophilic disorders. Front.
Med. (Lausanne) 4, 139.

Fuss I J, Heller F, Boirivant M, Leon F, Yoshida M, Fichtner-Feigl S,
Yang Z, Exley M, Kitani A, Blumberg R S, Mannon P and Strober
W (2004) Nonclassical CD1-drestricted NK T cells that produce
IL-13 characterize an atypical Th2 response in ulcerative colitis.
J. Clin. Invest. 113(10), 1490-1497.

Gallo E, Katzman S and Villarino A V (2012) IL-13-producing Th1 and
Th17 cells characterize adaptive responses to both self and foreign
antigens. Eur. J. Immunol. 42(9), 2322-2328.

Hiromatsu Y, Fukutani T, Ichimura M, Mukai T, Kaku H, Nakayama H,
Miyake I, Shoji S, Koda Y and Bednarczuk T (2005) Interleukin-
13 gene polymorphisms confer the susceptibility of Japanese
populations to Graves’ disease. J. Clin. Endocrinol. Metab. 90(1),
296-301.

Hube A, Menconi F, Corathers S, Jacobson E M and Tomer Y (2008)
Joint genetic susceptibility to type 1 diabetes and autoimmune

thyroiditis: from epidemiology to mechanisms. Endocr. Rev. 29(6),
697-725.

Hummelshoj T, Bodtger U, Datta P, Malling H J, Oturai A, Poulsen L K,
Ryder L P, Sorensen P S, Svejgaard E and Svejgaard A (2003)
Association between an interleukin-13 promoter polymorphism
and atopy. Eur. J. Immunogenet. 30, 355-359.

Lee J B, Chen C Y, Liu B, Mugge L, Angkasekwinai P, Facchinetti V,
Dong C, Liu Y J, Rothenberg M E, Hogan S P, Finkelman F D and
Wang Y H (2016) IL-25 and CD4 (+) TH2 cells enhance type 2
innate lymphoid cell-derived IL-13 production, which promotes
IgE-mediated experimental food allergy. J. Allergy Clin. Immunol.
137(4), 1216-1225.

McKenzie A N, Culpepper J A, de Waal Malefyt R, Briere F, Punnonen J,
Aversa G, Sato A, Dang W, Cocks B G and Menon S (1993)
Interleukin 13, a T-cell derived cytokine that regulates human
monocyte and B-cell function. Proc. Natl. Acad. Sci. 90(8), 3735—
3739.

Mestiri S, Zaaber I, Inoubli O, Abid N, Omrani A, Nejehi H and Marmouch
H (2020) Association of cytokine Th2 gene polymorphisms with
autoimmune thyroid diseases in Tunisian population. Int. J.
Immunogenet. 47(3), 294-308.

Minty A, Chalon P, Derocq J M, Dumont X, Guillemot J C, Kaghad M,
Labit C, Leplatois P, Liauzun P, Miloux B, Minty C, Casellas P,
Loison G, Lupker J, Shire D, Ferrara P and Caput D (1993)
Interleukin-13 is a new human lymphokine regulating inflammatory
and immune responses. Nature 362(6417), 248-250.

Obara W, Kawa Y, Ra C, Nishioka K, Soma Y and Mizoguchi M (2002)
T cells and mast cells as a major source of interleukin-13 in atopic
dermatitis. Dermatology 205(1), 11-17.

Pearce S H and Leech N J (2004) Toward precise forecasting of
autoimmune endocrinopathy. J. Clin. Endocrinol. Metab. 89(2),
544-5417.

Reiman R M, Thompson R W, Feng C G, Hari D, Knight R, Cheever AW,
Rosenberg H F and Wynn T A (2006) Interleukin-5 (IL-5) augments
the progression of liver fibrosis by regulating IL-13 activity. Infect/
Immun. 74(3), 1471-1479.

Simmonds M J and Gough S C (2004) Unravelling the genetic complexity
of autoimmune thyroid disease: HLA, CTLA-4 and beyond. Clin.
Exp. Immunol. 136(1), 1-10.

Smirnov D V, Smirnova M G, Korobko V G and Frolova E I (1995)
Tandem arrangement of human genes for interleukin-4 and
interleukin-13: resemblance in their organization. Gene 155(2),
277-281.

Spadaro R, Rinaldi T, Riccieri V, Taccari E and Valesini G (2002)
Interleukin-13 in autoimmune rheumatic diseases: relationship with
the autoantibody profile. Clin. Exp. Rheumatol. 20(2), 213-216.

Vladic F D, Brazille S M, Stern D, Peck M L, Ghittoni R and Vercelli D
(2005) IL-13 R130Q, a common variant associated with allergy
and asthma, enhances effector mechanisms essential for human
allergic inflammation. J. Clin. Invest. 115(3), 747-754.

Wang R, LuY L, Huang HT, Qin HM, Lan Y, Wang J L, Wang C F and
WeiY S (2018) Association of interleukin 13 gene polymorphisms
and plasma IL 13 level with risk of systemic lupus erythematosus.
Cytokine 104, 92-97.

Weetman A P (1996) Chronic autoimmune thyroiditis. In: Braverman L
E and Utiger R D (eds). Werner and Ingbar’s The Thyroid.
Philadelphia: Lippincott-Raven, 738-748.

Xiaoheng C, Yizhou M, Bei H, Huilong L, Xin W, Rui H, Lu L and Zhiguo
D (2017) General and Specific Genetic Polymorphism of Cytokines-
Related Gene in AITD. Mediators Inflamm. 2017, 3916395.

Zhu W, Liu N, Zhao Y, Jia H, Cui B and Ning G (2010) Association
analysis of polymorphisms in IL-3, IL-4, IL-5, IL-9 and IL-13
with Graves’ disease. J. Endocrinol. Invest. 33(10), 751-755.



