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ABSTRACT

Objective: Microtia is defined as a congenitally defective external ear which has different
degrees of severity from a simple isolated reduced size to complete loss of the ear. Normal
fetal development is affected by the Glucocorticoids (GCs), which are critical for the
maturation and development of different fetal tissues. The glucocorticoid receptors (GR)
influence the GCs' actions. Therefore, we aimed to evaluate the association between the
NR3CI (encoding GR) gene BCLI variant and its role in the development of non-syndromic
microtia.

Materials and Methods: Nineteen cases with microtia and forty healthy controls enrolled
in the present study. We genotyped the NR3CI BCLI variant using the polymerase chain
reaction (PCR) and PCR-restriction fragment length polymorphism (RFLP) method. The
patients and controls were compared in terms of allele and genotype distribution using the
X2 test.

Results: No statistical association was found between the NR3C1 BCLI genotype distribution
and microtia risk. However, the NR3CI BCLI variant G allele was lower in patients than in
the healthy controls (p=0.034, OR:2.411, 95%Cl: 1.115-5.212) . In the current study, our
results suggested that the subjects carrying the G allele in the NR3CI gene BCLI variant had
a lower risk of microtia.

Conclusion: Further studies are needed to determine whether this gene variant has a role in
the risk of developing the disorder.
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Amag: Microtia, basit izole kiigiik boyuttan tamamen kulak kaybina kadar farkli siddet
derecelerine sahip, kongenital kusurlu bir dis kulak olarak tanimlanir. Normal fetal gelisim,
farkl: fetal dokularin olgunlasmasi ve gelisimi igin kritik olan Glukokortikoidlerden (GK)
etkilenir. Glukokortikoid reseptorleri (GR), GClerin fonksiyonlarini etkiler. Bu nedenle
NR3CI gen (GR kodlayan) BCLI varyanti ile sendromik olmayan mikrotia gelismesindeki
rolii arasindaki iligkiyi degerlendirmeyi amagladik.

Gereg ve Yontem: Bu ¢aligmaya ondokuz mikrotia olgusu ve kirk saglikli kontrol dahil
edildi. NR3CI BCL1 varyanti polimeraz zincir reaksiyonu (PZR) ve sinirlayici parga
uzunluk poliorfizmi (RFLP) yontemini kullanarak genotipledik. Hastalar ve kontroller x2
testi kullanilarak alel ve genotip dagilimi agisindan karsilagtirildi.

Bulgular: NR3C1 BCL1 genotip dagilimi ve mikrotia arasinda istatistiksel bir iliski
bulunmadi. Bununla birlikte, NR3C1 BCLI varyant G aleli hastalarda saglikli kontrollere
gore daha diistiktii (p=0.034, OR:2.411, 95%Cl: 1.115-5.212). Bu ¢aliymada, sonuglarimiz
NR3CI gen BCLI1 varyant1 G aleli tagiyan kisilerin daha diigiik bir mikrotia riskine sahip
oldugunu gosterdi.

Sonug: Bu gen varyantinin, bozukluk riskinin gelismesinde bir roléi olup olmadigim
belirlemek i¢in daha fazla galiymaya ihtiyag vardir.

Anahtar Kelimeler: Microtia, DNA, glukokortikoid reseptér, BCL1, varyant
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INTRODUCTION

Microtia is a congenitally defective external ear
which has different degrees of severity from a single
isolated reduced size to complete loss of the ear (1).
In microtia, there are disorganized remnants of car-
tilage that are attached to a varying amount of lobule
tissue, which is often moved from a symmetrical
position with the contralateral ear (1). The reason for
microtia is part of a spectrum of a syndrome or anom-
alies or an isolated condition. According to the pop-
ulation-based studies which were conducted on mi-
crotia prevalence in France, Sweden, Italy, United
States, and Finland, it was shown that prevalence rates
ranged from 0.83 to 4.34 for every 10,000 births (2).
There are different genetic causes for microtia in both
humans and animal models, helping us understand
the condition and leading to the identification of a
common cause for the condition.

Stress responses are mediated by Glucocorticoids
(GCs), which are the steroid hormones produced
mainly by the adrenal glands. Pharmacological GC
excess plays a more nuanced role in the biology of the
response to stress. It has balanced homeostatic effects
facilitating short-time recovery and survival from the
challenge while their chronic and acute effects are
recognized well (3). GCs are also effective in the de-
velopment of normal fetuses leading to the maturation
and development of different fetal tissues such as the
gut, skeletal muscle, adipous tissue, the liver, and lungs
and preparedness for extrauterine life (4). The nucle-
ar receptor protein, known as glucocorticoid receptors
(GR), is due to the actions of GCs. The NR3CI (nu-
clear receptor subfamily 3, group C, member 1) gene,
which is located on chromosome 5, is used to encode
GRs. There are three domains for the structure of this
gene: DNA-binding domain, carboxy-terminal ligand
binding, and amino transactivation domain. When
the form of the GR is unliganded, it is located in the
cytoplasm as large complex protein, and its binding
to cortisol causes its dissociation and a conformation-
al change, translocating the GR receptor to the nucle-
us in which it regulates the transcription of GR gene
as a transcription factor through several mechanisms
(5). There was a biallelic polymorphism identifiable

downstream of the exon 2-intron 2 junction NR3CI
gene. The processing of GCR primary transcripts
might be affected by the polymorphism, increasing
the sensitivity of GC (6).

Therefore, we performed a case-control analysis
of the association between the NR3CI BCL1 variant
and non-syndromic microtia.

MATERIAL AND METHODS

Study Population

The study group consisted of 19 subjects with
microtia and 40 unrelated healthy control subjects.
The subjects with microtia were recruited from those
who were treated and followed-up in the Plastic, Re-
constructive, and Aesthetic Surgery Department,
Kahraman Sutcu Imam University, Kahramanmaras,
Turkey. Syndromic patients were excluded from the
study. The healthy control group was recruited from
the patients living in the same geographical areas,
and they were well-matched with the patient group
in terms of gender and age. The controls had no per-
sonal or family history of dysmorphic disorders. All
subjects, patients, and controls were of Turkish origin.
Informed written consent was obtained from all pa-
tients and subjects before enrollment to the study,
according to the ethical guidelines of the 2008 Dec-
laration of Helsinki. Ethical approval was obtained
from the Local Human Research Ethics Committee.

Genotyping

Blood samples were obtained from all subjects.
Genomic DNA was extracted from mononuclear cells
obtained from ethylenediaminetetraacetic acid
(EDTA)- treated peripheral venous blood using the
salting-out method (7). The distribution of the NR3C1
BCLI variant in the intron 2 was evaluated in the
non-syndromic microtia patients and healthy controls
by using the polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP) meth-
od as described previously (8).

Statistical Analysis
Statistical analysis was performed using the soft-
ware SPSS version 20.0 for Windows (SPSS Inc., Chi-
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cago, IL, USA). The statistical significance of the
differences among the groups was estimated using
logistic regression analysis. Odds ratio (OR) and 95%
confidence interval (CI) were also calculated. Differ-
ences in the genotype distribution between the two
groups were compared with the chi-square test and,
when needed, Fisher’s exact test was used. The level
of significance was set at p<0.05.

RESULTS

Genotype distributions and allele frequencies of
the NR3CI BCL1 variant are presented in Table 1.
There was no significant difference between the pa-
tients and controls in terms of the genotype distri-
bution of the NR3CI BCLI variant (p>0.05). The
NR3CI BCL1 variant G allele was lower in patients
compared to healthy controls (p=0.034, OR:2.411,
95%Cl: 1.115-5.212). The genotype distribution of
the NR3CI BCLI variant in the patients and controls
was compatible with HWE.

DISCUSSION

Microtia may be exhibited alone, or alongside
other abnormalities, mainly occurring in bilateral
cases. Eyelid defects, renal abnormalities, cardiac
defects, facial asymmetry, oral clefts, vertebral defor-
mities, and polydactyly are among the most common
associated malformations (9). Despite the causes of
microtia and the related syndromes being poorly
understood, their is strong evidence that shows that
environmental and genetic components are effective.
There have been different familial cases with Men-
delian modes of inheritance (9). Several studies on
animal models suggest that microtia is caused by

particular genetic pathways. Microtia is caused by
the mouse models, which demonstrate that mutations
in eyes have absent (EYA), IRF6, TBX1, and CHUK
and specific genes HOXA2, SIX (10).

The placenta is a source of gas exchange, excretion,
fetal nutrients, water, and immune regulation. Growth
factors, simultaneous production of several hormones
related to pregnancy, proteins, and also an array of
neuropeptide hormones, analogous to those which are
produced by the pituitary of the brain, and hypothal-
amus including, CRH, TRH, GHRH, GnRH, and oxy-
tocin cause these effects (11). GCs as the steroid hor-
mones are secreted from the adrenal glands, which are
necessary for maintaining the stress-related and basal
homeostasis as the end products of the stress-responsive
HPA axis (12). There are several physiological process-
es in which they are involved, including electrolyte and
water balance, growth, the immune response, cardio-
vascular function, cognitive and mood functions, me-
tabolism, reproduction, and development (12). Actions
of GCs at the cellular level are mediated by the NR3C1
which is an intracellular receptor protein belonging to
the orphan/sterol/ thyroid/ receptor/ steroidretinoid
superfamily of nuclear transactivating factors which
generally have more than 200 members and more than
40 members in mammals which are presently charac-
terized and cloned among the species (13). According
to Bromer et al., neurodevelopment with a lifelong
effect on mental health and neurobehavioral outcomes
is affected by epigenetic alteration of the NR3CI gene
in the placentas of infants, which are genetically sus-
ceptible (11). There are several polymorphic sites in
the NR3CI gene. Intron 2 of the NR3CI gene is the
place where the polymorphism BCL1 (rs41423247) is

Table 1. Genotype and allele distribution of NR3CI BCLI1 variant

NR3CI1 BCL1 Patients Controls OR Exp (B) 95% CI p
Genotypes n=18 (%) n=70 (%)

GG 4(22.2) 4 (5.7) 4.714* 1.051-21.151* 0.052*
GC 7 (38.9) 24 (34.3) 1.220% 0.419-3.550* 0.785*
CC 7 (38.9) 42 (60) 0.424% 0.147-1.126% 0.120%
Alleles

G 15 (58.3) 32(77.1)

C 21 (76.7) 108 (80.8) 2.411% 1.115-5.212% 0.034%
HWE 0.396 0.816

&Fisher’s Exact Test.
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located. It is localized in its transcript at position
1184+646. Exons 2 and 3 of the NR3CI gene are the
places where intron 2 (B) is situated. The result is the
substitution of C>G in the promoter region. The BCLI
variant is located at 646 nucleotides, which are above
exon 2 of the NR3C1 gene, which is correlated with the
enhanced sensitivity of glucocorticoid and higher lev-
els of cortisol (6). It has been observed that BCL1
high-function (G) allele carriers show a reduction of
cortisol responses after the psychosocial stressors (14).
The single-nucleotide polymorphism (SNP) directly
affects the NR3CI gene expression as the mechanism
for the NR3C1 BCL1 variant, which enhances the sen-
sitivity of GCs ‘ negative feedback mechanism. The
polymorphism may be in linkage disequilibrium, al-
tering the transcriptional activity of target genes in-
volved in the homeostasis of insulin and glucose (15).
It was reported that the NR3CI BCL1 variant was as-
sociated with increased abdominal fat mass, and low
bone mineral density (16,17).

In this study, we investigated the association be-
tween the NR3C1 BCL1 variant and microtia risk. To
our knowledge, this is the first study to evaluate the
NRC3C1 BCL1 variant in Turkish patients with mi-
crotia. We found no association between the patients
and controls in our samples in terms of the genotype
distribution of NRC3C1 BCL1. However, the subjects
carrying the G allele in the NR3CI gene BCL1 variant
had a lower risk of microtia. Our study had some
limitations. One limitation was the relatively small
sample size. Another limitation was that we tested
only the BCLI variant for the NR3CI gene.

CONCLUSION

In conclusion, this case-control study revealed no
statistically significant association between the NR3Cl
BCL1 variant and microtia in a Turkish cohort. How-
ever, the NR3C1 BCL1 variant G allele may have a
protective role against microtia. Further studies are
needed to determine whether this gene variant is
effective in the development of the risk of disorder.
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