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ABSTRACT

Epilepsy and autism spectrum disorder (ASD) frequently co-occur and share complex genetic determinants. However, mo-
lecular diagnosis remains challenging because of incomplete penetrance, variable expressivity, and the limited representation
of Central Asian populations in genomic reference databases. This case report describes a Kazakhstani family with 9-year-
old monozygotic twin girls who developed focal seizures with secondary generalization at approximately one year of age and
were subsequently diagnosed with ASD. Family-based whole-exome sequencing was performed for both affected twins and
their clinically unaffected, non-consanguineous parents. No pathogenic or likely pathogenic variant explaining the shared ep-
ilepsy—ASD phenotype was identified. A paternally inherited NPRL3 missense variant, ¢.121A>G (p.Lys41Glu), was consid-
ered biologically plausible because of the established association of NPRL3 with focal epilepsy. However, it remained a vari-
ant of uncertain significance (VUS), was not reported in the queried gnomAD dataset, and had an AlphaMissense score of 0.14.
Additional heterozygous VUS were identified in SPTBN4, ANK2, VPS33A, SLC25A46, and GFM1. Two ZC2HCIC vari-
ants inherited from different parents supported a possible biallelic hypothesis, but their clinical significance was uncertain. We
interpreted a heterozygous pathogenic ALDOB variant as an incidental carrier finding unrelated to the presenting phenotype.
This case illustrates the distinction between candidate variants and a molecular diagnosis. Further evaluation may include pe-
riodic exome reanalysis, copy-number analysis, genome sequencing, and targeted validation where justified. Broader popula-
tion reference resources could improve variant interpretation in Kazakhstan.
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INTRODUCTION ferent causes and features [12]. There is a well-known link be-
tween epilepsy and autism spectrum disorder (ASD): about
20% of children with ASD develop epilepsy, and 20-30% of
children with epilepsy also meet criteria for ASD [13,14]. This
connection is partly due to shared genetic factors. However,
this genetic overlap makes genetic variants harder to interpret
because of incomplete penetrance and variable expressivity.
Many studies show a genetic tendency toward autism, as seen
in higher concordance rates among monozygotic twins com-

pared to dizygotic twins [15].

Epilepsy is a long-term disorder that causes neurobiologi-
cal, cognitive, and psychological effects. It is one of the most
common neurological conditions and can affect anyone, re-
gardless of age, race, or location. Epilepsy involves sudden
disruptions in normal brain activity, known as seizures, which
are caused by excessive electrical activity in the brain and can
change behavior [1] [2]. More than 50 million people world-
wide have epilepsy, making it a leading serious brain disor-
der across all populations [3]. According to the Global Bur-

den of Disease study, idiopathic epilepsy accounted for about Genomic data on pediatric epilepsy in Kazakhstan is lim-

13.5 million disability-adjusted life-years in 2016 [4]. An ep-
ileptic seizure is a brief event with clear signs and symptoms
that result from abnormal, excessive, or synchronized brain
activity, and it has a definite beginning and end [5]. Increasing
inhibition and reducing excitation can also stop seizures [6].

Epilepsy has many causes, but genetics play a major role,
especially in childhood-onset cases and in developmental and
epileptic encephalopathies (DEE) [7]. As research has pro-
gressed, genetic factors have become recognized as important
in both the development of epilepsy and how patients respond
to treatment. About 70-80% of epilepsy cases are linked to ge-
netic factors [8] . In the past 15 years, many genes related to
epilepsy have been discovered, and now over 1000 genes are
associated with monogenic epilepsy [9-11].

Epilepsy and autism are both complex conditions with dif-

ited. The first pilot study on early-onset pediatric epilepsy
found pathogenic variants in epilepsy-related genes in 14 of
20 patients [16]. However, family-based studies in epilepsy
are still rare. Also, the absence of a Kazakhstani reference da-
tabase and the limited representation of Central Asian ances-
try in the Genome Aggregation Database (gnomAD) make
it harder to interpret variants accurately for this population
[17,18].

This study describes a Kazakhstani family with mono-
zygotic twins who have focal epilepsy and ASD. Both twins
were born to a clinically unaffected, non-consanguineous fam-
ily. We present the family-based whole-exome sequencing
(WES) results in this case.

MATERIALS AND METHODS

Recruitment of patients and ethics. Recruitment was con-
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ducted at the NJSC «National Center for Children’s Rehabili-
tation». Patients were recruited according to the inclusion and
exclusion criteria defined by the local ethics committee. Inclu-
sion criteria were families with at least one proband clinically
diagnosed with epilepsy accompanied by seizures.

This study was approved by the Local Ethics Committee
of the National Laboratory Astana (No. 03-2024 from Octo-
ber 2, 2024) and conducted in accordance with the Declara-
tion of Helsinki. Recruited patients attended individualized
information sessions, which included an oral explanation of
the genetic testing procedure, likely outcomes, and ethical as-
pects related to participation. Written informed consent was
obtained from all adult participants before enrollment. For the
two minor participants, written informed consent for partic-
ipation and genetic testing was obtained from their parents.

Biomaterial sampling and DNA Isolation. Blood samples
were collected into tubes containing K-EDTA (for blood cells
and plasma) and tubes with a coagulation activator gel. Ge-
nomic DNA (gDNA) was isolated from whole blood sam-
ples according to Illustra Blood GenomicPrep Mini Spin Kit
(Cytiva, Marlborough, MA, USA) protocol. The quality and
quantity of the isolated DNA were assessed using spectropho-
tometry NanoDrop 2000 (ThermoFisher Scientific, Waltham,
MA, USA) and fluorometry Qubit 2.0 (ThermoFisher Scien-
tific, Waltham, MA, USA). Samples that did not meet the es-
tablished quality and concentration criteria were re-extracted
until they met the criteria. The gDNA integrity and purity
were evaluated by gel electrophoresis on a 1% agarose gel.

Whole-Exome Sequencing. Whole-exome sequenc-
ing (WES) was performed on an Illumina NovaSeq6000
high-throughput sequencing platform, following the Illumina
DNA Prep with Exome 2.0 Plus Enrichment protocol (Illu-
mina Inc., San Diego, CA, USA). Library quality and frag-
ment size were assessed using the Agilent DNA 1000 Kit on
a BioAnalyzer 2100 (Agilent Technologies, Santa Clara, CA,
USA). Library pool concentrations were quantified using a
Qubit dsDNA High Sensitivity Assay Kit (Thermo Fisher Sci-
entific, Waltham, MA, USA) on a Qubit 2000 Fluorometer.

Bioinformatic Analysis and variant interpretation. All se-

quencing reads were mapped to the human reference genome
assembly GRCh38 (hg38) using the DRAGEN Platform (II-
lumina, v.4.4.4). Per-sample variant calling was performed
within the DRAGEN pipeline, and variants were emitted in
gVCF format. Sequencing quality and coverage metrics, in-
cluding mean target-region sequencing depth, target coverage
at >20x, the proportion of bases with a Phred quality score
>30 (Q30), and mapping rate, were assessed using DRAGEN
built-in reports. Only variants with a PASS status following
DRAGEN quality filtering were retained for downstream
analysis. The principal germline quality filters included DRA-
GENSnpHardQUAL and DRAGENIndelHardQUAL (QUAL
<3.0103), LowDepth (DP <1), LowGQ (GQ = 0), and Stran-
dArtifact (FS >80, SOR >4, and QD <2). Variant annotation
was performed using Variant Effect Predictor (VEP) release
116.0. Variants with a population-maximum allele frequency
(popmax AF) <0.01, as well as variants absent from gnomAD,
were retained for further prioritization [19]. Candidate vari-
ants were prioritized using a family-based approach integrat-
ing variant consequence, population frequency, segregation,
inheritance pattern, computational evidence, and gene—phe-
notype relevance. We preferentially evaluated protein-alter-
ing variants, including missense, nonsense, frameshift, and
splice-site variants. Segregation across the four family mem-
bers was assessed to identify variants shared by both affected
twins and to evaluate de novo, autosomal dominant, autoso-
mal recessive, X-linked, and potential compound-heterozy-
gous inheritance models. Particular consideration was given
to variants shared by both affected twins as potential contrib-
utors to their concordant phenotype. For missense variants,
computational evidence was assessed using CADD and Al-
phaMissense [20,21]. The clinical significance of identified
variants was assessed in accordance with the 2015 American
College of Medical Genetics and Genomics (ACMG) and the
Association of Molecular Pathology (AMP) guidelines, using
the online databases of ClinVar and the Franklin by Genoox
platform for independent classification confirmation (accessed
on 23 September 2026).

Figure 1. Family pedigree. Squares denote males and circles females; filled symbols indicate affected individuals. The
monozygotic twin daughters (IV-1; IV-2) are concordantly affected by focal epilepsy and autism spectrum disorder. On
the maternal side, the grandmother (II-2) had epilepsy. The maternal great-grandfather’s brother (I-1) was reported to have
epilepsy and developmental delay. Only III-1, IT1I-2, IV-1, and IV-2 underwent whole-exome sequencing.
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Table 1. Whole-exome sequencing quality and coverage metrics for the four family members

Sample Mean ta(rxg)et depth Target >20% (%) Q30 bases (%) Mapped reads (%) | Duplicate reads (%)

Mother 126.24 97.67 94.17 99.54 18.06

Father 108.49 97.07 93.02 99.52 17.55

Twin 1 83.20 96.30 94.81 99.61 15.24

Twin 2 116.40 97.30 94.10 99.57 17.45
RESULTS Table 2. Summary of WES identified variants.

Clinical characteristics and family history. The family
comprised four individuals: two monozygotic twins (9 y.o.)
and clinically unaffected biological parents (mother, 31 y.o.,
and father, 32 y.o., at the time of recruitment). Neither parent
had a reported history of epilepsy or neurological disorders.
Both sisters were diagnosed with epilepsy at approximately
one year of age. Seizures were characterized by focal onset
with loss of consciousness, tonic involvement of the extrem-
ities, and deviation of the head to the left, followed by gen-
eralization. Seizures lasted approximately 3 minutes and oc-
curred 2-3 times per year. EEG demonstrated epileptiform
discharges lasting approximately 0.5-2 seconds. Both sisters
were also diagnosed with autism spectrum disorder (ASD;
ICD-10: F84). The patients were treated with levetiracetam
(Keppra) at 1000 mg/day, increased to 1500 mg/day in 2025.

The maternal family history was notable: the maternal
grandmother of the twins had epilepsy, and a brother of the
maternal great-grandfather had epilepsy with developmental
delay. None of these affected relatives were available for ge-
netic testing. Given the highly concordant phenotype in the
monozygotic twins and the positive maternal family history,
we performed family-based WES on both affected sisters and
both unaffected parents. Figure 1 shows the pedigree.

Sequencing. Whole-exome sequencing generated
high-quality sequencing data across all four family mem-
bers. Mean sequencing depth over the target regions ranged
from 83.20% to 126.24%, with 96.30-97.67% of target regions
covered at >20x. The proportion of bases with a Phred qual-
ity score >30 (Q30) ranged from 93.02% to 94.81%, while
99.52-99.61% of reads were mapped to the reference genome
(Table 1).

WES findings. Family-based WES analysis yielded 4
Pathogenic/Likely pathogenic variants, 86 variants of un-
certain significance (VUS), 19 loss-of-function variants, 1
in silico prioritized variant, 1 de novo candidate, 35 autoso-
mal-recessive candidates, 6 X-linked candidates, and 22 com-
pound-heterozygous candidate pairs (Table 2).

After quality and population-frequency filtering, variants

Variant category Number of variants/pairs
ClinVar P/LP 4 (1 after re-assessment)
VUS 86
Loss-of-function 19
In-silico prioritized 1
De novo 1
Autosomal recessive candidates 35
X-linked candidates 6
Compound-heterozygous pairs 22
P/LP: Pathogenic/likely pathogenic;
VUS: variant of uncertain significance

were prioritized according to functional consequence, inher-
itance pattern, familial segregation, and gene—phenotype rel-
evance. Because both affected twins presented with epilepsy
and ASD, the primary analysis focused on protein-altering
variants shared by both twins in genes associated with epi-
lepsy, ASD, or other neurological and neurodevelopmental
disorders. Six rare heterozygous variants meeting these pri-
oritization criteria were selected for further evaluation (Table
3). A heterozygous variant in NPRL3, specifically c.121A>G
(p-Lys41Glu; rs1299719512), was passed down from the clini-
cally unaffected father. Heterozygous missense variants inher-
ited from the mother were found in SPTBN4 (p.Alal711Val),
ANK?2 (p.Ala589Thr) and VPS334 (rs574910295). None of
these variants has been classified as likely pathogenic. We
also identified rare heterozygous variants with autosomal re-
cessive inheritance in SLC25A46 (rs772739765) and GFM1
(rs200244667). These variants are associated with neurolog-
ical or neurometabolic disorders.

No pathogenic or likely pathogenic variant explaining the
shared epilepsy—ASD phenotype was identified in established
developmental and epileptic encephalopathy or high-confi-
dence ASD genes.

Pathogenic and likely pathogenic variants. After ini-
tial annotation, results showed 4 pathogenic/likely patho-

Table 3. Principal candidate variants identified in both affected twins

. . . Popmax CADD / Al- .
Gene Variant RefSeq transcript Inheritance AF phaMissense ClinVar
¢.121A>G (p.Lys41Glu), mis- Not
NPRL3 sense: 1s1299719512 NM 001077350.3 Paternal reported 232/0.14 VUS
SPTBN4 ¢.5132C>T (p.Alal711 Val), NM_020971.3 Maternal | 7.7x10°3 25.7/0.38 VUS
missense; 1s372386329
c.1765G>A (p.Ala589Thr), -

ANK?2 missense: 151288246947 NM_001148.6 | Maternal 3.4x107°° 24.4/0.10 VUS

vps33a | C1387T>C (p-Tyrd63His) mis- | v 0229166 Maternal | 40104 | 265/0.97 VUS
sense; rs574910295 -
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SLC25A46 | C849G>C (p.GIn283His): mis- | 1 4357734 Paternal | 24107 23.9/0.73 VUS
sense; 1s772739765
¢.1384G>T (p.Asp462Tyr); _
GFM1 missense: 15200244667 NM 024996.7 Paternal 4.9x10°° 33/0.43 VUS
AF: allele frequency; CADD: Combined Annotation Dependent Depletion score; VUS: variant of uncertain significance.
Table 4. Potential compound-heterozygous ZC2HCI1C variants identified in both affected twins
. . . Popmax CADD /Al- .
Gene Variant RefSeq transcript Inheritance AF phaMissense ClinVar
c.348del (p.Trp116CysfsTer26), Compound Not )
ZC2HCIC frameshift; rs759570636 NM_024643.4 heterozygous reported 17.71 Vus
zeorcic  ©1208T2A (pLeud03Gln), NM_024643 .4 Compound ¢ 9,195 265/0.55 VUS
missense; rs143341334 - heterozygous
AF: allele frequency; CADD: Combined Annotation Dependent Depletion score; VUS: variant of uncertain significance.

genic variants. Nevertheless, after re-query, only one is con-
firmed pathogenic. The ALDOB ¢.1013C>T (p.Ala338Val,
NM_000035.4) is classified as pathogenic by multiple submit-
ters. Inherited from the unaffected father, indicating hetero-
zygous carrier for autosomal recessive fructose intolerance.

Another potentially significant discovery was found in
ZC2HCIC. Both twins affected by the condition possessed
two rare variants of this gene: a frameshift variant inherited
from the mother, p.Trpl116CysfsTer26, and a missense vari-
ant inherited from the father, p.Leu403Gln (Table 4). The pa-
rental variant distribution is consistent with a possible com-
pound-heterozygous model. However, the clinical significance
of these variants remains unclear, and their phase and func-
tional implications need further validation.

A low-confidence candidate call in DGKQ (¢.2221C>T,
p.GIn741Ter, NM_001347.4) was found in one of the affected
twins but was not present in the second affected twin or ei-
ther parent. However, this variant is only supported by 5% of
reads in a single twin.

DISCUSSION

This report examines a Kazakhstani family with monozy-
gotic twins affected by epilepsy and autism spectrum disor-
ders. Focal seizures with generalization began at one year of
age. Family history indicates aggregation of the phenotype on
the maternal side, with an affected maternal grandmother and
an affected maternal great-uncle. The maternal family history
is compatible with an inherited predisposition but cannot cur-
rently be genetically linked to the identified variants because
the affected maternal relatives were not available for testing.

SPTBN4 is a gene associated with a recently described
autosomal-recessive disorder. BIV-spectrin is a non-erythro-
cytic member of the B-spectrin family and has a vital role in
the organization of axonal initial segments and nodes of Ran-
vier [22]. Mutations in this gene cause congenital hypoto-
nia, motor neuropathy, central deafness, and sometimes sei-
zures [23]. SPTBN4 (rs372386329) was inherited from the
mother, but only a single heterozygous missense variant is
present. Therefore, it cannot be considered causative for ep-
ilepsy. The severe congenital hypotonia, neuromuscular
weakness, and auditory abnormalities that characterise bial-
lelic SPTBN4 disorder were not reported in children’s pheno-
type. Because ANK2, which codes for ankyrin-B, is one of the
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genes most strongly linked to ASD in large exome studies, is
categorized as a high-confidence ASD gene in SFARI Gene
database and is highly intolerant of loss-of-function varia-
tion (LOEUF 0.28), the maternally inherited ANK?2 variant
c.1765G>A (p.Ala589Thr) was also reviewed [24,25]. How-
ever, this variant is a missense change inherited from the un-
affected mother and is expected to be benign (AlphaMissense
0.10). ASD-associated ANK?2 variants are primarily de novo
protein-truncating variants.

VPS33A4 and SLC25446 are best described as hetero-
zygous variants of uncertain significance. Established VP-
S33A4-related disease is autosomal recessive and presents
as mucopolysaccharidosis-plus syndrome, a severe multi-
system lysosomal disorder characterized by developmental
delay, hypotonia, skeletal and renal abnormalities, and he-
matologic manifestations. It is caused predominantly by the
recurrent p.Arg498Trp founder variant [26,27]. Although Al-
phaMissense predicts that the p. Tyr463His variant has a neg-
ative effect (0.97), a single heterozygous allele is insufficient
to demonstrate causality for the epilepsy-ASD phenotype
observed here, and its presence in the clinically unaffected
mother points out the importance of considering penetrance
and phenotype specificity when interpreting rare candidate
variants.

The paternally inherited SLC25446 missense variant,
p.GIn283His, is also interpreted as a carrier finding: biallelic
SLC25A446 variants cause an optic-atrophy spectrum disorder
with hereditary motor and sensory neuropathy and, in some
patients, progressive myoclonic ataxia [28,29]. This variant
is unlikely to be causal because it is the only heterozygous al-
lele and was inherited from an unaffected parent. Similarly,
the paternally inherited GFM1 variant, p.Asp462Tyr, is nota-
ble because biallelic GFM1 variants cause combined oxida-
tive phosphorylation deficiency 1, a severe hepatoencephalop-
athy that frequently includes epileptic encephalopathy [30].
However, the second allele is absent, and the children did not
report early-onset metabolic or hepatic features.

The heterozygous NPRL3 variation ¢.121A>G (p.Lys-
41Glu) deserves special attention. NPRL3 encodes a com-
ponent of the GATOR1 complex, which is a negative regu-
lator of mMTORCI1 signalling, and loss-of-function variants in
NPRL3, NPRL2, and DEPDC5 are well-known causes of fa-
milial focal epilepsy with variable foci and other focal ep-
ilepsy syndromes, which frequently include focal cortical
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dysplasia [31-33]. Patients with NPRL3-related epilepsy ex-
hibit focal seizures and, in a considerable subset, cognitive
or neurobehavioral comorbidities, which are consistent with
the clinical picture described in the family. However, GA-
TOR1-related focal epilepsies have significantly lower pene-
trance — estimated at 60-80% for DEPDCJ5 and even lower
for NPRL3 — which is compatible with paternal transmission
of the variant from a clinically unaffected carrier [33]. How-
ever, evidence for the variant is scarce. The p.Lys41Glu vari-
ant is missing from gnomAD but is expected to be benign by
AlphaMissense (0.14) [14].

The identification of a compound-heterozygous config-
uration in ZC2HCIC provides an additional hypothesis for
the shared phenotype observed in the twins. Both siblings in-
herited a loss-of-function variant (p.Trp116CysfsTer26) from
their mother and a missense variant (p.Leu403Gln) from their
father, suggesting a possible biallelic mechanism. However,
the biological significance of this observation remains unclear
because evidence linking ZC2HCIC to neurodevelopmental
disorders is limited. Previous studies have reported biallelic
loss-of-function ZC2HC1C variants in individuals with neu-
rodevelopmental phenotypes, including autism spectrum dis-
order, highlighting the need for further investigation of this
gene [34] . To clarify the contribution of these variants to
the family’s phenotype, we need to evaluate the pathogenic-
ity of each variant and identify additional cases with biallelic
ZC2HCIC alterations.

The low-confidence DGKQ variant identified in one
monozygotic twin is another finding of interest. The variant
allele frequency (VAF) is ~ 5%, which could indicate post-
zygotic mosaicism. Given that both twins exhibit an epilepsy
phenotype, a genuine mosaic mutation could theoretically
point to shared mosaicism within the neuroectodermal lin-
eage, coupled with uneven cellular distribution [35]. How-
ever, careful evaluation of sequencing metrics suggests this
is a technical artefact or sequencing noise rather than true bi-
ological mosaicism. The variant call is supported by an al-
ternate allele depth of only 3 reads out of a total depth of
62 reads (AD=59,3), yielding a low genotype quality score
(GQ=11) and an exceptionally low quality-by-depth score
(QD=0.10).

Our study supports the use of NGS and WES to uncover
the genetic basis of pediatric epilepsy. However, diagnostic
yield is approximately 27-50%, leaving some families with
unsolved cases and underscoring the need for specific diag-
nostic strategies for complex cases [36].

This study has several limitations. First, epilepsy with au-
tism has a complex genetic background, and the traits seen in
this family may be due to multiple genes rather than a single
Mendelian variant, which whole exome sequencing (WES)
cannot fully detect. Second, WES is less effective at finding
copy-number and structural variants, repeat expansions, deep
intronic and regulatory variants, and regions with low cover-
age or similar sequences. Therefore, genome sequencing or at
least chromosomal microarray would be a logical next step.
Third, we did not have other affected relatives available for
clinical or genetic testing, so we could not assess segrega-
tion beyond the immediate family. Finally, we used gnomAD
to filter allele frequencies by population, but Central Asian
and Kazakh groups are underrepresented. Thus, some variants

considered rare may be more common in these populations.

CONCLUSION

Family-based WES in monozygotic twin girls with fo-
cal epilepsy and ASD did not identify a pathogenic or likely
pathogenic variant explaining their shared phenotype. NPRL3
was biologically plausible, but c.121A>G (p.Lys41Glu) re-
mained a VUS. The other heterozygous VUS and exploratory
ZC2HCIC findings did not establish a diagnosis. The patho-
genic ALDOB variant represented an unrelated carrier find-
ing. This case illustrates the need to integrate clinical findings,
inheritance, population frequency, and variant-level evidence
while communicating an unresolved genetic result. Additional
phenotype assessment and appropriately selected genomic in-
vestigations may help clarify the etiology.
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AHIATITA

Onuiencust MeH ayTU3M crieKTpiHiH 0y3buibichl (ACB) skui Katap keszecel )KoHe oapFa OpTaK KypJeli TeHeTHKaJIbIK
¢dakropnap ToH. JlereHMeH, NEHETPAHTTHIIBIKTHIH TOJBIK 00JIMaybl, SKCIIPECCUBTIIIKTIH 9PTYPIILIIITi )KOHE 3TaOHIBIK
TeHOMJIBIK JiepeKKopiapaa OpTaiblK A3usl MOMyNSIUsIaPbIHBIH KETKUTIKCI3 KaMThUTybIHA OaillaHbICThI MOJICKYJIaJIbIK
JUarHOCTHKa KUBIHABIKTAp TyAbIpansl. byl knnHuKanslk xargaiina Kazakcrannarsl Oip orOackl cumarraiaabl: oHaa 9
xkacap Oip KYMBIPTKaIbl (MOHO3UTOTAJIBI) €ri3 KhI3[ap/a mamMaMeH Oip xac IIaMachlHJIa CKIHIIUTK TeHepaln3aiusIMeH
CHIaTTajaThiH (POKaIBAbl YCTaMalap naiaa 6omblrn, keiinneH onapra ACBH quarnosbsl KoWbUIFaH. AypyFa IIaIbIKKaH erizaep
MEH OJIapJIbIH KIMHUKAJBIK TYPFBIAH cay, TYBICTHIK OaiiylaHBICHI )KOK ara-aHajapblHa OTOACBUIBIK TalJayMeH Koca, OyKin
9K30M/Ibl CEKBEHUpIIEY JKYpri3ingai. baiikanran ¢peHoTnnTi (SNuiiencus MEH ayTH3M CIEKTPiHIH OY3bUIBICHIHBIH YilIeciMi)
TYCIHIIPETiH MaTOTeH i HEMece MaTOTeH/ i 0OMybl BIKTUMAJ HYCKA aHBIKTAJFaH k0K. NPRL3 reHiHAeri OKeCiHEH TYKBIM
KyaJlaFaH, aMUHKBIIIKBUIBIHBIH alMacyblHa okeseTiH (Muccenc) c.121A>G (p.Lys41Glu) nyckacsl, NPRL3 nieH ¢okanbasl
SIMJIETICHS apachIHIarbl Oenriii OaiiaHbIc ecKkepiyie OTHIPHIIN, OHOJIOTHSUIIBIK TYPFBIIAH MaHBI3bI Ael Oarananabl. JlereHMeH,
0J1 MaHBI3ABLIBIFEI Oenrici3 Hycka (VUS) perinne xikrenni, gnomAD nepekkopsiHaa ke3necneai xxane AlphaMissense
kepcetkimi 0,14-ti kypansl. SPTBN4, ANK2, VPS33A4, SLC25446 xone GFM1 reHaepiHie KOChIMINIA T€TEPO3UTOTAIIBI
VUS nyckanapsr ansikTanabl. ZC2HCIC TeHiHAeTI 9pTYpIIl aTa-aHalaH TYKBIM KyallaFaH €Ki HYCKa OHasuIenbl TYKbIM
KyaJiay MyMKIHJIITiH TYBIHJATTBI, ajaia oJapablH KIMHAKAIBIK MaHbI3IBLUIBIFBI OcTici3 Ooubin Kanasl. ALDOB reHinmeri
reTepO3UroTallbl MATOTeH IIK HYCKa OacTankbl (PEHOTHITKE KaThICHI )KOK Ke3/1eHCOK TaObUIFaH jKarIai (TachIMaiiayiblIbIK
MopTebeci) periHe xikreni. by xarnail KaHUIATTHIK HYCKalap MEH HaKThUIAHFaH MOJIEKYJIaJIbIK JUAarHO3 apachIH IaFbl
albIPMaIIBUIBIKTBI KepceTei. KockiMIla Tekcepynepre 9K30M AepeKTepiH Mep3iMi TypAe KaiiTa Tajiay, KelripMe CaHbIHbIH
e3repyid (CNV) tannay, TOJIBIK TeHOMIBI CEKBEHUPIIEY JKoHE KaXKeT OONFaH jKaFaaiia HoTHKeJep i MaKcaTThl TYp/e pacray
Kipyl MyMKiH. [TonmynsiusiiblK aHBIKTaMaIbIK pecypcTapipl KeHipek naiganany KazakcTanaarbl FeHeTHKAIIBIK HYCKaJlap/iblH
HMHTEPIIPETALNSICHIH KaKCapTyFa bIKIAJ eTep e/i.
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AHHOTAIIUA

Onmnencus u pacctpoiicTBo aytuctudeckoro crnekrpa (PAC) gacto BCTpedaroTCs COBMECTHO M MMEIOT oOmue
CJIOXHBIE TeHETHYIECKHE JeTepMUHAHTEL. OHAKO MOJIEKYJIIpHAS AUATHOCTHKA COMPSDKEHA C TPYAHOCTSIMH HM3-32 HETIOMHOM
MIEHETPAaHTHOCTH, BapraOeTbHON SKCIPECCUBHOCTH M HEJOCTATOYHOM IpeACTaBICHHOCTH Nomyssiuii LlenTpansHoit A3un
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B pe(hepeHCHBIX TeHOMHBIX 0a3ax JaHHBIX. B TaHHOM KIMHHYECKOM Cilydyae OIMChIBaeTcCs ceMbs u3 KasaxcraHna, B KOTOpOH
y 9-JIeTHUX OJHOSIMIIEBHIX OJIM3HELOB JKEHCKOTO I10J1a B BO3PACTE OKOJIO OJHOTO rojia pa3BMIMCH (OKaJIbHBIE MPUCTYIIBI C
BTOPUYHO TeHepai3aliyiei, a BIOCIESACTBUH ObUI0 iuarHocTupoBaHo PAP. Bbi1o npoBeeHO MOITHO3K30MHOE CEKBEHHPOBAHHUE
C aHAJIM30M CEMBH Ui 00euX OOJBbHBIX OJIM3HELOB M MX KIIMHUYECKH 370POBBIX POJHUTENEH, HE COCTOSAIINX B POJICTBE.
[laToreHHBIN WK BEPOSTHO NMATOTCHHBIN BaApUAHT, OOBSICHSIONIMI HaOMonaeMblil ¢peHoTum (coueranue smmierncuu u PAC),
BBIsIBJICH He Obl1. MucceHc-BapuaHT c.121A>G (p.Lys41Glu) B rene NPRL3, yHaciieoBaHHBIN OT OTLIA, PACCMAaTPUBAJICS KaK
OnoIOrMYecKy 3HAYMMBbII BBUY YCTAHOBJIEHHOM cBsi3u NPRL3 ¢ poxanpHOM snmnenicued. OjHako oH ObUT KitacCH(UIIMPOBaH
KakK BapHaHT C HEOIpeIeIeHHbIM KinHnueckuM 3HaueHneM (VUS), orcyTcTBoBai B 6ase naHHbIx gnomAD, a ero oueHka 1o
anroputmy AlphaMissense coctaBmia 0,14. JlonoIHUTEIbHBIC TE€TEPO3UTOTHBIC BapuaHThl VUS OBLIM BBISBICHBI B TEHAX
SPTBN4, ANK2, VPS33A4, SLC25446 n GFM1. [IBa Bapuanta B rene ZC2HCI1C, ynacnenoBaHHbIe OT pa3HBIX POAUTEINEH,
JIOITyCKaJIi THIIOTE3y O OMasIeIbHOM HACJIEeJOBaHUM, OJHAKO MX KIMHHYECKOE 3HAYEHUE 0CTaBaJOCh HEONPE/ICICHHBIM.
[etepo3uroTHelii maToreHHbI BapuaHT B rene ALDOB Obl paclieHeH Kak cilydaliHasi Haxo/ika (HOCHTEIJILCTBO), HE CBSI3aHHas!
C OCHOBHBIM (heHOTHIIOM. JIaHHBIN Cily4yail WIUTIOCTPUPYET pa3iinuue MEXy BapuaHTaMHU-KaHAWAATaMU U YCTaHOBJICHHBIM
MOJIEKYJIIPHBIM AnarHo3oM. JlansHeliee o0cae0BaHNe MOKET BKIIIOYATh NEPUOANYECKHUI OBTOPHBII aHAJIU3 9K30Ma, aHAJIH3
Bapuanuil yucna konuit (CNV), cekBeHHpoBaHUE TeHOMa U, IPU HATMYUK MOKa3aHUH, [IEIeBYI0 BaIUJAINIO PE3YJIbTaTOB.
Ucnonp3oBanue Oosee OOMIMPHBIX MOMYNISIMOHHBIX pe(EepPeHCHBIX PECYpPCOB MOIIIO OBl YIYYIIHTh MHTEPIPETAIUIO
TeHeTHYeCKUX BapuaHToB B Kazaxcrane.

KiroueBrnle ciioBa. BHI/IHCHCI/ISI, paCCTpOﬁCTBO AYTUCTUYCCKOT'O CIICKTPA, MOJHOIK30MHOC CCKBCHUPOBAHUC
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