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FREQUENCY OF OCCURRENCE OF ALLELES AND GENOTYPES OF
CYP3A5 GENE POLYMORPHISM (A6986G) IN CHILDREN WITH SYSTEMIC
LUPUS ERYTHEMATOSUS

FAIZULLAEVA N.YAL, ASHUROVA D.T 2., RUZIBAKIEVA M.R%,,
SHERMATOVA Z.A%, RAUFOV A AL,
!Institute of Human Immunology and Genomics of the Academy of Sciences of the
Republic of Uzbekistan
Tashkent State Medical University

Resume:The article presents the results of the analysis of the association of CYP3A5

polymorphism (A6986G) with the development of systemic lupus erythematosus (SLE) in children.
Forty-five children with SLE and 72 healthy donors were examined. The frequency of the A allele
was 88.9% in patients versus 93.75% in the control group, the differences are statistically
insignificant (p> 0.05). The G/A genotype was found in 54.5% of patients and 47.2% of healthy
people, and G/G in 35.6% of patients and 45.8% in the control, without significant differences (p>
0.05). The potential role of CYP3A5 polymorphism as a pharmacogenetic marker of sensitivity to
glucocorticoid therapy in children with SLE is emphasized, which requires further studies with an
expanded sample.

Keywords:systemic lupus erythematosus, children, CYP3A5, A6986G, glucocorticoids,
pharmacogenetics, genotyping, immunogenetics.

Systemic lupus erythematosus (SLE) is
a heterogeneous autoimmune  disease
characterized by a wide range of clinical

manifestations and involvement of multiple
organs and systems. The features of the course
of SLE in children include a more aggressive
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onset, high levels of immune activity, and
frequent development of complications, which
makes the search for prognostic markers
especially important [1, 5, 11, 15]. In recent
years, special attention has been paid to
molecular genetic studies aimed at identifying
predisposing factors for the development of
SLE. Among them, polymorphisms of genes
involved in xenobiotic metabolism, regulation
of the immune response and apoptosis are
considered as potential biomarkers of the risk
and severity of the disease [2, 6, 9, 14].

The CYP3ADS gene encodes one of the
key cytochrome P450 enzymes involved in the
metabolism of a large number of drugs and
endogenous substrates [3, 7, 10, 13]. The
AB986G (rs776746) polymorphism affects the
expression of the CYP3A5 enzyme, changing
its activity, which may be important both in
pharmacogenetics and in the pathogenesis of
immune diseases, including SLE. The study of
CYP3A5 (A6986G) polymorphism in children
with SLE can contribute to a deeper
understanding of the genetic mechanisms of
predisposition to the disease and can
potentially be used in predicting the course,
choosing therapy and assessing the response to
treatment [4, 8, 12].

Purpose of the study:to study the role
of CYP3A5 gene polymorphism (A6986G) in
the development of systemic lupus
erythematosus in children.

Materials and methods of research:

We selected 45 children with SLE for
molecular genetic studies.The control group

consisted of 72 practically healthy individuals
of Uzbek nationality (data were provided by
the leading researcher of the Department of
Cellular Technologies of the Institute of
Immunology and Human Genomics of the
Academy of Sciences of the Republic of
Uzbekistan, Doctor of Medical Sciences
Ruzibakieva M.R.)

The material for DNA extraction was
3-5 ml of venous blood from the cubital vein
(Beckton-Dickinson vacutainers were used for
blood collection) with an
anticoagulant/preservative of 15%
tripotassium EDTA (Ethendianin-tetraacetic
acid). Genotyping of polymorphic regions of
immune response genes was carried out by the
polymerase chain reaction (PCR) method with
allele-specific primers (NPF Litekh, Moscow)
and electrophoretic detection of reaction
products in agarose gel.

The distribution of genotypes in the
studied polymorphic loci was studied using
logistic regression analysis and checking for
compliance with the Hardy—Weinberg
equilibrium using the Fisher exact test. The
correspondence of patients and control group
individuals by gender and age was taken into
account.  Differences were considered
statistically significant at p < 0.05.

Research results.In the first stage, we
presented comparative data on the frequency
of alleles A and G in patients with SLE and in
the control group, and also analyzed the
association with the risk of developing the
disease.

Tablel.

Frequency of occurrence of polymorphism of gene alleles
CYP3A5 (A6986G) in the general sample and in the control group in children with SLE

Cases Controls OR
Alleles %2 p
n=45 n=72 meaning. 95% ClI
Allele G 0.889 0.938 0.53 0.21-1.37
1.75 0.19
Allele A 0.111 0.063 1.88 0.73-4.81

The results of the analysis of the
frequency of alleles A and G of the CYP3A5
polymorphism (A6986G) in children with

SLE compared with the control group are
presented in Table 4.2. It was found that the
frequency of the allele G in the group of
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patients was 88.9%, and in the control group -
93.8%. Despite the observed decrease in the
frequency of the G allele in patients, the
difference did not reach statistical significance
(x*=1.75;p=10.19) (Table 1).

The relative risk (OR) estimate for
carriage of the G allele was 0.53 (95% CI:
0.21-1.37), indicating a possible tendency

towards a protective role of this allele, but the
results are not statistically significant. In
contrast, carriage of the A allele is associated
with OR = 1.88 (95% CI: 0.73-4.81), which
may indicate a potential increase in the risk of
developing SLE, but this association is also
not statistically confirmed.
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Fig. 1. Distribution of alleles in examined children with SLE

The frequency of the A allele of the
CYP3AD5 gene (A6986G) among children with
SLE was 11.1%, while in the control group it
was 6.2%. Despite the lack of statistical
significance of differences (> = 1.75; p =
0.19), there is a tendency towards an increased
representation of the A allele in patients,
which may indicate its potential role as a
factor in genetic predisposition to the
development of systemic lupus erythematosus
(Fig. 1).

The relative risk (OR) calculation for
carriage of the A allele showed a value of 1.88

(95% ClI: 0.73-4.81), indicating an almost
twofold increase in the chance of developing
SLE in the presence of this allele. However,
the wide confidence interval and p > 0.05
indicate the absence of a significant
association, which is probably due to
insufficient sample power.

Thus, the obtained data allow us to
assume the possible involvement of the A
allele in the pathogenesis of SLE in children,
however, confirmation of this hypothesis
requires further research on larger and
ethnically homogeneous samples.

Table 2

Frequency of occurrence of gene polymorphism genotypes
CYP3AS5 (A6986G) in the general sample and in the control group in children with

SLE

Cases Controls

Genotypes

n =45 n="72

OR
%2

meaning. 95% ClI
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Genotype G/G 0.778 0.889 0.44 0.16-1.21

Genotype G/A 0.222 0.097 401 | 0.13 2.65 0.93-7.58

Genotype A/A 0.000 0.014 0.52 0.02-13.14
Analysis of the distribution of calculation of OR = 2.65 (95% CI: 0.93-7.58)
CYP3A5 (A6986G) genotypes among indicates an almost three-fold increase in the

children with SLE and healthy donors showed
differences in the frequency of variants. The
G/G genotype was the most common in both
groups, but its frequency was lower in patients
with SLE (77.8%) compared to the control
group (88.9%). Despite the tendency to a
decrease in the proportion of this genotype
among patients, the difference did not reach
statistical significance (y>=4.01; p=0.13). At
the same time, the calculation of the odds ratio
(OR =0.44; 95% CI: 0.16-1.21) may indicate
a possible protective role of homozygous
carriage of the G allele, although the results
are not reliable (Table 2).

The frequency of the heterozygous
genotype G/A was higher among patients
(22.2% versus 9.7% in the control). The

risk of developing SLE in the presence of a
heterozygous combination, which may reflect
the potential role of the A allele in the
manifestation of the disease. However, despite
the pronounced trend, statistical significance
was also not achieved (p > 0.05), which may
be due to the limited number of observations.

The homozygous genotype A/A was
not detected in any patient with SLE, while in
the control group its frequency was 1.4%. The
obtained OR = 0.52 (95% CI: 0.02-13.14)
with an extremely wide confidence interval
does not allow us to draw reasonable
conclusions about the significance of this
genotype in the pathogenesis of the disease

(Fig. 2).
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Fig. 2. Distribution of genotypes in examined children with SLE

The obtained data indicate a tendency
to an increase in the frequency of carriage of
the A allele in patients with SLE, which can be
considered as a potential factor of genetic
predisposition to the disease. Considering that
the A6986G polymorphism affects the
splicing of the CYP3A5 gene mRNA, a

decrease in the expression of the functional
protein in carriers of the A allele may have
pathophysiological significance. The
CYP3A5 enzyme, which belongs to the
cytochrome P450 system, is involved not only
in the metabolism of xenobiotics and drugs,
but also in the biotransformation of steroid
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hormones, including glucocorticoids.
Glucocorticoids are known to play a key role
in  immunoregulation,  inhibiting  the
production of proinflammatory cytokines and
modulating the activity of T- and B-cells.
Decreased CYP3A5 activity in A-
allele carriers may contribute to the
accumulation of active forms of endogenous
glucocorticoids or, conversely, to disruption
of their metabolism, leading to an imbalance
between  anti-inflammatory and  pro-
inflammatory mediators. This, in turn, may
enhance immune disorders characteristic of
SLE. In addition, decreased CYP3AS5 activity

may affect the pharmacokinetics of exogenous
glucocorticoids widely used in the treatment
of SLE, causing variability in the response to
therapy: carriers of the A allele may have
accelerated drug metabolism, which increases
the risk of side effects, but may also contribute
to a weaker therapeutic effect.

Thus, the identified differences in the
frequency of CYP3A5 (A6986G) genotypes
between children with SLE and the control
group suggest the involvement of this gene in
the pathogenesis of the disease due to changes
in glucocorticoid metabolism and an indirect
effect on immune homeostasis.

Table 3
Distribution of CYP3A5 gene polymorphism (A6986G) genotypes by severity of SLE
CYP3A5(A6986G) | 1degreen=5 | 2degreen=24 | 3degreen=16 | Totaln =45
GG 0 (0.0%) 19 (79.2%) 16 (100.0%) 35 (77.8%)
GA 5 (100.0%) 5 (20.8%) 0 (0.0%) 10 (22.2%)
AA 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

To assess the possible relationship
between the CYP3A5 polymorphism
(A6986G) and the clinical activity of systemic
lupus erythematosus (SLE) in children, an
analysis of the distribution of genotypes by the
degree of disease activity was performed.
According to the international classification
(PRINTO, 2021), the first degree corresponds
to the most severe course, the third - to the
least pronounced activity of the process.

The results of the analysis showed a
clear differentiation of genotypes by the
degree of activity. In the group with the
highest SLE activity (grade 1), 100% of
patients had the heterozygous genotype G/A,
while homozygous G/G was not found in this
group. In the group with moderate activity
(grade 2), the genotype G/G prevailed
(79.2%), and G/A was found in 20.8% of
patients. At the same time, in the group with
the least pronounced activity (grade 3),
exclusively all patients (100%) had the
homozygous genotype G/G, and carriage of
the A allele (G/A or A/A) was completely
absent (Table 3).

Thus, carriage of the A allele
(genotype G/A) is associated with a more
severe course of the disease, while the
homozygous for the G allele genotype G/G is

characteristic mainly of patients with milder
clinical activity. Such a distribution can be
explained by the pharmacogenetic effect of
CYP3ADS5 polymorphism on the metabolism of
glucocorticoids - key drugs in the therapy of
SLE.

It is known that the A allele causes
accelerated expression of the functional
enzyme CYP3A5, which leads to faster
metabolism and elimination of glucocorticoids
from the body. This, in turn, can reduce their
therapeutic  effectiveness, especially in
patients with an active inflammatory process.
In conditions of insufficient duration of
glucocorticoid action, autoimmune
inflammation increases, which is clinically
manifested by increased disease activity.

Particular attention should be paid to
patients with the second degree of SLE
activity and heterozygous genotype G/A.
These children can be considered as a high-
risk group for disease progression with
transition to the first degree of activity, which
is due to insufficient sensitivity to
glucocorticoid therapy due to accelerated
metabolism of the drug. Given this, these
patients require more careful monitoring of
immunoinflammatory parameters and
possible correction of the treatment regimen.
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Conclusion:Thus, the identified
association between the G/A genotype and a
more severe course of SLE emphasizes the
importance of molecular genetic typing of
CYP3AS5 in children with SLE as a potential
criterion for predicting response to therapy,

assessing the risk of progression and
developing personalized approaches to
treatment.
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