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Abstract

Introduction. Mitochondrial diseases (MDs) are clinically heterogeneous disorders
caused by mutations across a wide spectrum of genes encoded by the nuclear or
mitochondrial genome, and have complex inheritance patterns, including X-linked
or autosomal inheritance for mutations in nDNA genes, and maternal inheritance for
mtDNA mutations. Mitochondrial complex I (MCI) is the largest and most
complicated component of the respiratory chain. The NDUFV1 gene encodes an
essential core subunit of the electron-input (N) module of mitochondrial complex I
within the oxidative phosphorylation (OXPHOS) system.
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1. Introduction

Mitochondria play a central role in cellular

Methods. Recruitment of the family took place at the Corporate Fund «University
Medical Center» (UMC). Blood from the pregnant woman and her partner was
collected into a blood collection tube. Chorionic villus sampling (CVS) was
performed according to the standard operating procedure (SOP). DNA was isolated
using commercially available kits. Variant verification was performed by Sanger
sequencing. Sequencing data analyzed using Data Collection Software.

Results. A Kazakhstani family with a history of mitochondrial complex I deficiency
(MCID), nuclear type 4, autosomal recessive inheritance pattern (OMIM: 618225) was
recruited on the basis of the UMC. The parents were verified by Sanger sequencing
and are obligate heterozygous carriers of genetic variants in the NDUFV1 gene at the
following points: mother — NM_007103.4: c.289C>T (p.Leu97Phe), father —
NM_007103.4: ¢.357G>C (p.Glul19Asp). Prenatal testing detected both heterozygous
mutations in points NM_007103.4: c.262C>T (p.Arg88Cys) and NM_007103.4
c.357G>C (p.Glull19Asp) in the fetus. It was recommended to observe by a
pediatrician with no specific treatment. Also, medical and genetic counseling of the
couple when planning the next pregnancy was recommended.

Conclusion. NDUFV1-related MCID can lead to a broad spectrum of clinical
outcomes and complications and may progress rapidly. Therefore, early recognition
is essential to ensure timely diagnosis and appropriate management. Our findings
highlight the importance of early prenatal genetic testing for NDUFV1-associated
MCID, which can facilitate early detection and support informed decision-making
during pregnancy.

NDUFV1,

Key words: mitochondrial diseases,

mitochondrial complex I deficiency.

prenatal genetic testing,

dysfunction [2]. Mitochondrial diseases (MDs) are

bioenergetics and the regulation of apoptosis, thereby
maintaining normal cell function and influencing the
activation of cell death pathways [1]. The majority of
mitochondrial proteins are encoded by nuclear DNA
(nDNA), while only a small proportion is encoded by
mitochondrial DNA (mtDNA). Variants in mtDNA or in
nuclear genes that regulate mitochondrial structure and
function may lead to mitochondrial impairment and

clinically heterogeneous disorders caused by mutations
across a wide spectrum of genes encoded by the nuclear
or mitochondrial genome [3]. MDs comprise a
heterogeneous  group  of inherited  disorders
characterized by impaired mitochondrial respiratory
chain function, leading to disrupted cellular energy
production [4]. The most common MDs are shown in
Table 1.

Table 1 - Common mitochondrial syndromes

Syndrome Main features Genetic cause
Mitochondrial Encephalomyopathy, Lactic Stroke-like episodes, seizures, lactic mtDNA mutations
Acidosis, Stroke-like episodes (MELAS) acidosis (MT-TL1)
Myoclonic Epilepsy with Ragged-Red Fibers Myoclonic epilepsy, muscle weakness mtDNA mutations
(MERRF)
Leigh syndrome Neurodegeneration in infancy mtDNA or nuclear DNA

Leber hereditary optic neuropathy (LHON) Optic neuropathy, vision loss mtDNA mutations
Kearns—Sayre syndrome Ophthalmoplegia, retinopathy mtDNA deletions

MDs have complex
including X-linked or autosomal

inheritance patterns,
inheritance for

mutations in nDNA genes, and maternal inheritance for
mtDNA mutations [5]. The occurrence frequency of
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mtDNA mutations is much higher than that of nDNAs,
since histones do not protect mtDNA, it is not efficiently
repaired, and is more prone to mutations [6]. This led to
an increase in reports of de novo mutations [7].
Mitochondrial complex I (MCI) is the largest and
most complicated component of the respiratory chain,

which consists of 44 subunits and is encoded by seven
mitochondrial and 37 nuclear genes. Out of 44 genes, 14
code proteins of the core subunits and are conserved in
most species [8]. The list of genes that encode the
structural constituents of mammalian MCI is presented
in Table 2.

Table 2 - Genes which encode the structural constituents of mammalian MCI

ivolved i
Nuclear genes Mitochondrial genes Genes involved in
assembly
NDUFV1*, NDUFV2*¥, NDUFV3 ND1* NDUFAF1 (CIA30)
NDUFS1*, NDUFS2*, NDUFS3*, NDUFS4, NDUFS5, NDUFS6, .
FA12L (B17.2L
NDUFS7*, NDUFS8* ND2 NDUFAI2L (B17.21)
NDUFA1, NDUFA2, NDUFA3, NDUFA4, NDUFAS5, NDUFAG,
NDUFA7, NDUFAS8, NDUFA9, NDUFA10, NDUFA11, ND3* AIF
NDUFA12, NDUFA13
NDUFB1, NDUFB2, NDUFB3, NDUFB4, NDUFB5, NDUFB6, ND4* NDUFS4
NDUFB7, NDUFB8S, NDUFB9, NDUFB10, NDUFB11
NDUFAB1 ND4L* Ecsit
NDUFC1 ND5* C60RF66
NDUEFC2 NDé6*
* - genes coding core subunits
Mitochondrial complex I deficiency (MCID) is leukoencephalopathy and cardiomyopathy, optic

the most frequent mitochondrial disorder presenting in
childhood, accounting for up to one-third of cases. Like
most MDs, MCID has a significant clinical and genetic
variability, which poses substantial diagnostic difficulties,
particularly due to the dual contribution of the nuclear
and mitochondrial genomes. The most common clinical

manifestations include Leigh syndrome,
leukoencephalopathy, and other early-onset
neurodegenerative conditions, as well as fatal infantile

lactic acidosis, hypertrophic cardiomyopathy, and
exercise intolerance. To date, pathogenic variants have
been identified in 26 of these genes, including all seven
mtDNA-encoded complex I subunits and 21 nuclear-
encoded genes [9].

The NDUFV1 gene encodes an essential core
subunit of the electron-input (N) module of
mitochondrial complex 1 within the oxidative
phosphorylation (OXPHOS) system. It produces a 51-
kDa flavoprotein subunit of NADH-ubiquinone
oxidoreductase that catalyzes NADH oxidation and
contributes to reactive oxygen species generation.
Pathogenic variants in this gene are associated with
diverse clinical phenotypes, most commonly fatal

infantile lactic acidosis, Leigh syndrome,

neuropathy, cavitating leukodystrophy pattern, etc. [9-
11].

Genetic testing and confirmation of a molecular
diagnosis are crucial for affected individuals and their
families, as they offer important insights into disease
prognosis and therapeutic options, while facilitating
appropriate  genetic counselling and informed
reproductive planning [12]. However, establishing a
precise diagnosis of mitochondrial disorders remains
complex because of their marked genetic and phenotypic
diversity, broad spectrum of clinical manifestations, and
the involvement of over 300 associated genes.
Technological progress has enabled the development of a
wide range of genetic diagnostic methods, spanning from
single-nucleotide polymorphism (SNP) analysis to
comprehensive next-generation sequencing (NGS) [13].

In this study, we report a case of prenatal genetic
testing for NDUFV1-associated mitochondrial complex I
deficiency, emphasizing the critical role of prenatal
diagnostics in improving disease prognostication,
guiding potential management strategies, facilitating
appropriate genetic counselling, and supporting
informed reproductive decision-making.
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2. Materials and Methods

Recruitment of patients and ethics. Recruitment is
conducted at the Corporate Fund “University Medical
Center” (UMC). Patient selection is performed according
to predefined inclusion and exclusion criteria approved
by the local bioethics committee. Inclusion criteria were
the first trimester pregnancy, registration at antenatal
clinics, and a confirmed or suspected risk of hereditary
neurogenetic conditions in the family anamnesis.
Indications for prenatal testing include the presence of a
child in the family affected by a monogenic disorder
(such as epilepsy, spinal muscular atrophy, or multiple
mitochondrial dysfunction syndrome), or previously
identified parental genotypes, including carrier status in
clinically unaffected parents.

This study was approved by the Local Ethics
Committee of the National Laboratory Astana (No. 03-
2024 from October 2, 2024) and the Local Ethics
Committee at the Corporate Fund “University Medical
Center” (No. 3/2025/I1D from April 28, 2025). The study
was conducted in accordance with the Declaration of
Helsinki. Informed consent was obtained from all
participants.

Interview and clinical data acquisition. The family
attended individualized information sessions and
prenatal genetic counselling at the UMC. Each
counselling session included a comprehensive oral
explanation of the genetic testing procedure, potential
outcomes, methodological limitations, and ethical
considerations related to participation. A clinical
geneticist provided a standardized written conclusion
and recommendations, which were subsequently
recorded in the medical information system (MIS). The
woman and her partner were allowed to ask questions,
discuss the possible implications of different test results,
and make an informed decision regarding participation.
This approach is consistent with the principle of
“informed choice” outlined in international prenatal
counselling  guidelines.  After confirming their
willingness to proceed, written informed consent was
obtained. The consent form included dedicated sections
describing the nature of the test, storage of biological
samples and genetic data, and the participant’s right to
withdraw consent at any stage. All procedures were
documented in the project’s research database, and a
unique identification code was assigned to each
participant to ensure confidentiality. This structured
framework promoted a high level of trust between
healthcare professionals and participants and ensured
adherence to international bioethical standards for
genetic research involving pregnant women and their

families. An individual clinical record was created for
each participant, containing demographic information
(age, ethnicity, place of residence), medical and obstetric
history, family history of hereditary disorders, and
results of
investigations.

Biomaterial sampling, DNA isolation, and quality
control. Following a medical genetic consultation and

relevant laboratory and instrumental

informed consent, biological material was collected from
each participant. Blood from the pregnant woman and
her partner was collected into a blood collection tube
containing K2EDTA (BD, Franklin Lakes, NJ, USA). For
non-invasive prenatal testing (to isolate the placental
fragments and circulating cell-free DNA), the blood was
drawn into a commercially available blood collection
system (Cell-Free DNA BCT, Streck, USA).
prenatal diagnosis, fetal tissue samples were selected
depending on the gestational age. Thus, chorionic villus
(CV) sampling was performed between 9 and 11 weeks
of pregnancy, and placentocentesis (PC) between 14 and
18 weeks of pregnancy.

DNA of pregnant woman and her partner was
extracted from 300 pL of whole blood using the Illustra
Blood Genomic Prep Spin Kit (Cytivia, Marlborough, MA,
USA), according to the manufacturer’s instructions, and
stored at -20°C. DNA from CVS was extracted by
DNeasy Blood & Tissue Kit (Qiagen, Germany),
according to the manufacturer’s instructions. ccfDNA
was isolated from 2 mL of plasma using QlAamp
MinElute ccfDNA Kit (Qiagen, Germany), according to
the manufacturer’s instructions.

The quality and quantity of extracted DNA were
assessed using the spectrophotometric method with the
NanoDrop 2000 UV spectrophotometer (ThermoFisher
Scientific, Waltham, MA, USA) and the fluorometric
assay with the Qubit BR Assay Kit (ThermoFisher
Scientificc, Waltham, MA, USA) on a Qubit v4.0
fluorometer. Additionally, fragment size distribution and
the integrity of ccfDNA were evaluated using the High
Sensitivity DNA reagents Kit (Agilent Technologies, USA)
on an Agilent 2100 Bioanalyzer (Agilent Technologies,
USA).

For invasive

Confirmatory DNA sequencing. The variants
identified by next-generation sequencing were confirmed
by Sanger sequencing. PCR mixture in a final volume of
20 pL, consisted of 50 ng/uL of the gDNA, 10 pmol of the
forward and reverse primers, 4 puL of 5x buffer 2.5 mM
dNTP (Fermentas, Lithuania, Vilnius), and 0.2 U of
PhusionTM High-Fidelity DNA Polymerase
(ThermoFisher, Cleveland, OH, USA). The thermal
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cycling conditions for PCR included initial denaturation
for 5 min at 96°C, followed by 35 cycles of denaturation
at 94°C for 30 s, annealing at 58°C for 45 s, elongation at
72°C for 45 s, and a final extension for 10 min at 72°C. The
PCR products were run on 1% agarose gel to detect epy
DNA amplicon size. After verification, PCR products
were purified using the ExoSAP-IT Express PCR Product

Cleanup (Thermo Fisher Scientific, Wilmington,

3. Results

Clinical report. A 26-year-old G3P1101 at 10+2
weeks’ gestation was recruited. Partner is a 31-year-old
man. Marriage is Labor 1:
Caesarean section, the child died at 4 months. According
to the parents, the diagnosis was not established. Labor 2:
girl, Caesarean section, diagnosed with mitochondrial
complex I deficiency (MCID), nuclear type 4, autosomal
recessive inheritance pattern (OMIM: 618225). A
mutation was detected in the NDUFV1 gene, at points
NM_007103.4: ¢.262C>T (p.Arg88Cys) and NM_007103.4
c.357G>C  (p.Glull9Asp),
significance (VUS), compound heterozygous. The
parents were verified by Sanger sequencing and are

non-consanguineous.

variant of uncertain

obligate heterozygous carriers of genetic variants in the
NDUFV1 gene at the following points: mother -

Germany). DNA sequencing of the PCR products was
performed using the BigDye Terminator Cycle
Sequencing v.3.1 kit (Applied Biosystems, Foster City,
CA, USA). Finally, sequencing analysis was conducted
using the Genetic DNA Analyzer (Applied Biosystems,
Foster City, CA, USA). The sequencing analysis was
conducted using the Data Collection Software (Applied
Biosystems, Foster City, CA, USA).

counselling recommended the IVF with PGT-M for
known genetic variants. However, gestation occurred
naturally. Non-invasive prenatal testing was performed,
as well as invasive prenatal diagnostics at 10 weeks of
pregnancy for Sanger sequencing of both variants in the
NDUFV1 gene. Prenatal testing detected both
heterozygous mutations in points NM_007103.4:
c.262C>T (p.Arg88Cys) and NM_007103.4 ¢.357G>C
(p-Glul19Asp). The results of Sanger sequencing are
presented in Figure 1.

Conclusion: The child is a heterozygous carrier of
the NDUFV1 ¢.289C>T  variant (NM_007103.4,
p-Leu97Phe) and NDUFV1  ¢.357G>C  variant
(NM_007103.4, p.Glul19Asp). No specific treatment is
required; observation by a pediatrician and medical and

NM_007103.4:  c.289C>T (p.Leu97Phe), father - genetic counseling of the couple when planning the next
NM_007103.4:  ¢.357G>C  (p.Glul19Asp).  Genetic pregnancy are recommended.
BEEELETLE 1ESLS LLa%p8088%2  BALLLILLrzALY
145 150 155
NDUFV1:c.262C>T
l MOUFY e 262C>T

NDUFV1:c.262C>T

Ba BB _D00u_nl  FRITNIN AN BaBununBilannl

AGACGASGGGGAGC AGACGAGGGGG AGCs !é'éé!géééé'—éé‘
5 200 205 2 et

200 205 210 o5 200 205

NDUFV1:c.357G>C

NDUFV1:¢c.357G>C

|

A, B — Father; C, D — Mother; E, F — Fetus.
Figure 1 - The results of Sanger sequencing
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4. Discussion

Over the past three decades, mitochondrial
dysfunction has been implicated in a broad spectrum of
human disorders, including seizures, ataxia, cortical
dystonia,
ophthalmoplegia, optic atrophy, cataracts, diabetes
mellitus, short stature, cardiomyopathy, sensorineural

blindness, exercise intolerance,

hearing loss, renal failure, and Alzheimer’s Disease (AD)
pathogenesis [14,15]. Among mitochondrial diseases,
isolated MCID is the most common biochemical defect. It
has been associated with pathogenic variants in genes
encoding complex I structural subunits as well as its
assembly factors.

Since Hatefi et al. isolated complex I from bovine
heart mitochondria in 1962 [16], genes encoding all 44
subunits of the MCI and their functions were discovered.
Out of 14 core subunits, 7 are coded by mtDNA, the other
half by nDNA. Genetic variations in genes encoding core
subunits are crucial ones.

To date, the ClinVar database of the National
Center for Biotechnology Information (NCBI) contains
578 entries for NM_007103.4 (NDUFV1), of which 84 are
pathogenic/likely pathogenic, 265 are benign/likely
benign, and 177 are VUS [17].

Villain et al. reported of p.Arg386His variant in
siblings with brainstem lesions and Leigh syndrome. The
mutation, p.Arg386His (c.G1156A), affects a highly
conserved residue, contiguous to a cysteine residue
known to coordinate the Fe ion [18]. Marin et al. reported
an association between Leigh syndrome and a novel
mutation in the NDUFV1 and NDUFS2 genes. They
found R386C, R88G, and R199P mutations in the
NDUEFV1 gene [19]. Wadhwa et al. reported a compound

5. Conclusion

NDUFV1-related MCID can lead to a broad
spectrum of clinical outcomes and complications and
may progress rapidly. Therefore, early recognition is
essential to ensure timely diagnosis and appropriate
management. Our findings highlight the importance of
early prenatal genetic testing for NDUFVI-associated
MCID, which can facilitate early detection and support
informed decision-making during pregnancy.
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Tyiinaeme

Kipicrre. Mutoxonapusank aypyaap (M) — s4poablk Hemece MUTOXOHAPUSAABIK TeHOMMeH KoATaAraH
TeHAepAiH KeH CIIeKTpiHJAeri MyTarusidapdaH TyBIHAAFaH KAMHUKAABIK TYPFBIAAH reTeporeHAi Oyseiayaap. Oaap
aapoasik AHK (14HK) renaepingeri myranmsiaapAbiH X-0aliaaHBICTBI HeMece ayTOCOMABI TYKBIM KyaJday >KoHe
mutoxoHApusaanlK AHK (MTAHK) MyTanmusaapbHBIH aHAABIK >KaFbIHAH TYKBIM KyaJday CUSKTHI KypAeadi TYKbIM
KyaJayIIbLABIK KacreTTepine ue 601aapl. Mutoxonapusaasik Kemter I (MKI) — ToiHbIC aay TizOeriHiH eH yAKeH >koHe eH
kypaeai komrnonenti. NDUFV1 reni toreiry gpocopaany (OXPHOS) sxyiiecinaeri MuToXoHApuAAbIK I KemeniHiny
9AeKTpOoHABI Kipic (N) MOAyAiHIH MaHBI3ABI HeTi3ri cyObipAiriH KoaTanAbL.

Ogicrep. Orbacem ipikrey «University Medical Center» xoprnoparustik Kopsiaga (UMC) erri. JKykri oitea
MeH OHBIH CepikTeciHiH KaH yAaridepi KaH aaAy TyTikiledepiHe >KMHaAAbl. XOpPMOHOYpAepiHiH ChbIHaMacChlH
aAyCTaHAApPTTLI omnepalnusAAanlK Iporieaypara (COII) coaiikec >xypriziagi. AHK KoMMepnusaablK KoOaXKeTiMai
>KMHaKTapAbl NalijalaHbl 0eAiHin aasHABL BapmanTTsl Tekcepy CoHrepAiH cekBeHMpAey 9AiCiHiH KeMeTiMeH icke
aceippraanl. Cexsennpaey gepexrepi Data Collection Software 6araapaaMaabik >KacaKTaMaChIHBIH KOMeTieH Tal4aHAbL.

Hotrxeaep. UMC wHerisinge MmTOXOHAPMAABIK, — KemreH | sxericmeymmiairi (MCID), sapoasik tunTi 4,
ayTOCOMABI-PeIecCUBTi TYKbIM Kyaaay yaricinig (OMIM: 618225) Tapuxsl Oap KaszaKCTaHABIK OTOAckh! ipikreaai. Ara-
anazap CaHrep cekBeHUpAeyiMeH TeKkcepiaai xaHe keaeci nykreaepae NDUFV1 reningeri HyckaaapAbH 00AMTaTThL
reTepo3NIoTaasl TacbIMaAaybLiaphl 00AaTBIHEI aHBIKTaAAb!: aHacsl — NM_007103.4: c.289C>T (p.Leu97Phe), oxeci —
NM_007103.4: ¢.357G>C (p.Glul19Asp). IIpenaraaanr Tectiaey yprikra NM_007103.4: c¢.262C>T (p.Arg88Cys) sxane
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NM_007103.4 ¢.357G>C (p.Glull9Asp) HYKTeaepiHAe TeTepO3UTOTaAbl MyTaUusAdapAbl aHBIKTaAbl. ApHabl eM
Imapajdapbl Ka>keT eMec, IeAraTpAblH OakpliaybiHAa 004y ycembiaanl. CoHAall-ak, KeAeci SKYKTLAIKTI >Kocrapaay
Ke3iHJe JKYIIKa MeANIINHAABIK JKoHe TeHeTHKaABIK KeHeC Oepy YCBIHBIAABL.

Kopourteiaap. NDUFV1 renine 6ariaansictst MCID kaAMHMKaABIK HOTMIKeAep MeH acKbIHyJAapAblH KeH
ayKbIMABI TypAaepiHe akeayi. COHABIKTaH, yaKThIABI AMarHO3 KOIOABI >KoHe TUICTi eMJeyai KaMTaMachl3 eTy YIIiH
reHeTHKaAbIK Heri3/i epTe aHbIKTay oTe MaHbI3ABL bisaiH seprrey HoTmkeaepi NDUFV1 renine 6aitaansicter MCID
YILIH epTe IIpeHaTaAAbl FeHeTUKaABIK TeCTiAeyAiH MaHBI3ABLABIFLIH KOpceTeal, Oy epTe aHBIKTayAbl JKeHialeTe Al >KoHe
JKYKTiZiK Ke3iHAe aKITapaTTaHABIPBLAFAH IIeITiM KaObL14ayFa KOMeKTeceal.

TyitiH ce3aep: MUTOXOHAPVAABIK —aypyAap, IIpeHaTaAbAbl TeHeTHKaawlK — Tecrizey, NDUFV1,
MUTOXOHAPUAABIK | KelleHiHiH >KeTicreymiairi.

IIpenaTtaabHOe reHeTMYECKOE TECTMPOBaHMe Ha AepUIINT MUTOXOHAPMAAbHOTO
komriaekca I, cesisanubini ¢ rerom NDUFV1, B KazaxcTaHCKOV ceMbe
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Pesome

Bsegenme. Murtoxongpuaabnple 3aboaesaHus (M3) — 9TO KAMHMYECKN IeTepOreHHbIe PpacCTPOIICTBa,
BBI3BAHHbIE MyTalMsAMM B IIMPOKOM CIIEKTpe IeHOB, KOAUPYEMbIX SAePHBIM UAU MUTOXOHAPMAALHBIM T€HOMOM, 1
MMeIOIIe CAOXKHBIe MOAeAM HacAeA0BaHusl, BKAIOUas X-Cllell1eHHOe 1AM ayTOCOMHOe HacAeJoBaHue A4s1 MyTaluii B
reHax sgepnon AHK n matepuHckoe HacaegoBaHue Aas MyTanuii MutoxoHapuaabsHon JAHK. MutoxoHapuaabHbI
xomraexc I (MKI) siBasieTcst caMbIM KPYIITHBIM U CAOKHBIM KOMITOHEHTOM JbixaTeabHolt tern. I'en NDUFV1 koaupyer
BaXKHYIO 0a30ByIO CyOBeAMHMIy MOAyAsl BBOJa »AeKTpoHoB (N) MuToxoHapmaabHOro komrdekca I B cucreme
okucanTeabHoro pocopuanposanus (OXPHOS).

Metoapr. Habop uaeHos ceMbu mpoBoanAcs B KopropaTtusHoM (ponge «University Medical Center» (UMC). ¥
OepeMeHHOI1 >KeHIIIMHEL I ee ITapTHepa OpaAay KpoBb B TpoOupKy. brorcns sopcuaok xopuona (bBX) nmposoauaacs B
COOTBETCTBUM CO CTaHAAPTHOI! ortepariuonHoii mpoueaypoii (COIT). AHK Briaeasan ¢ ucmoab3obBaHreM KOMMePUecKH
AOCTYIHBIX HaOOpoB. Bepudukaiuio BapuaHTOB MPOBOAMAU METOAOM ceKkBeHUpoBaHMs 10 CsHrepy. /JaHHbIe
CeKBEeHMPOBAHIII aHAAN3MPOBAAY C IIOMOIIBIO IporpaMMHOro odecrredenrst Data Collection Software.

PesyabTartsl. B nccaegosanme Oblia BKAIOUEHa KasaXCTaHCKAs ceMbsl, peKpyTuposanHas Ha Oaze UMC, c
aHaMHe30M gepuIiuTa MUTOXOHApHraapHoro komrnaexca I (MCID), saepHoro tuma 4, ayToCOMHO-pellecCBHOTO TUIIA
Hacaegosanusa (OMIM: 618225). BapuanTtsel poanTeaeit OblAM HOATBEPKAeHBI cekBeHUpoBaHMeM 110 Courepy. OHn
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SIBASIIOTCA OOAUTAaTHBIMIU TeTePO3UTOTHBIMU HOCUTEAIMM TeHeTndeckux BapuanTtos B reHe NDUFV1 B caeayromux
toukax: MaTh — NM_007103.4: c.289C>T (p.Leu97Phe), oters — NM_007103.4: ¢.357G>C (p.Glul19Asp). IlpenaraasHoe
TeCTUpPOBaHMe BBLIABMAO y I1104a TIeTepo3uroTHele Mmyrtanum B Toukax NM_007103.4: c.262C>T (p.Arg88Cys) u
NM_007103.4 ¢.357G>C (p.Glul19Asp). brra1o pekomMeHA0BaHO HabAI0AeHNE Y IIeAnaTpa, CIIen(pUIecKoro AeJyeHns He
HazHayal0Cch. Takke OBLIO pPEKOMEHAOBAHO MEAUILIMHCKOE U TeHeTHMJecKoe KOHCY/ABTMpPOBaHME IIaphl IIpU
IIaHMPOBaHNI CAeAYIOIIell OepeMeHHOCTI.

3akarouenne. Cpsasanasle ¢ NDUFV1 MCID moryT npuBOAUTE K IIMPOKOMY CIEKTPY KAMHUYECKUX UCXOA0B
U OCAOKHEHNII UM MOTYyT OBICTpO Iporpeccuposathb. [losToMy paHHee BbIIBA€HNE VIMeeT BaKHOe 3HaueHUe A5
CBOEBPEMEHHOIl AMAarHOCTUKM I HaA/e’Kallero JAedeHus. Hamm pe3yaprarsl IOAYEpKUBAIOT Ba>KHOCTL pPaHHETO
IIpeHaTaAbHOTO TeHETUYECKOTO TeCTMPOBAHIs Ha MUHMMA/AbHbEIe KAMHIYECKe IIposBaeHus, cssazanHble ¢ NDUFV1,
KOTOPO€e MOKeT CIIOCOOCTBOBATh PaHHEMY BBIABAEHMIO U IIPUHATUIO OOOCHOBAHHBIX PeIeHNIT BO BpeM: OepeMeHHOCTI.

KarougeBble ca0Ba: MUTOXOHApMAABHEIE 3a00/1€BaHIL, ITpeHaTaAbHOe TeHeTrdecKoe Tectnposanne, NDUFV1,
AepUIINT MUTOXOHAPYAABHOTO KOMITAeKca .
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