ISSN 2077-8333 (print)
ISSN 2311-4088 (online)

QJMNINENCUA

M NAPOKCU3MAJIbHbIE

2024 Tom 16 No4

EPILEPSY AND PAROXYSMAL CONDITIONS
2024 Vol. 16 Ne4

https://epilepsia.su



.>>))_\.\

5

SAMNAENCUA

M NAPOKCU3MAJbHbIE
o " AEITT
2024 Tom 16 Ne 4 COCTOSHMS 5 CBAMM

VS

= B ik ioppeises ISSN 2077-8333 (print)
https://doi.org/10.17749/2077-8333/epi.par.con.2024.193 ISSN 2311-4088 (online)

DEPDC5 mutations in familial epilepsy
syndrome: genetic insights and
therapeutic approaches

M.K.C. Diallo’, S. Mukesh?, L. Kapil®, R. Singla*, D. Tar®, S.N. Tammineed|®,
E. Singer, H. Chhayani®, K. Arumaithurai®, U.K. Patel®, R. Arora'

! Carle Foundation Hospital (611 W Park Str., Urbana, IL 61801, United States of America)

2 Liaquat University of Medical and Health Sciences (C7P9+4W6, Jamshoro, Sindh, Pakistan)

% Caribbean Medical University (25 Pater Euwensweg, Willemstad, Curacao)

4 Medical University of South Carolina Columbia Downtown Center (2435 Forest Dr., Columbia, SC 29204,
United States of America)

° Touro University College of Osteopathic Medicine (1310 Club D., Vallejo, CA 94592, United States of America)

& Kamineni institute of Medical sciences (56 W7+RC5, Akkenepally vari lingotam, Narketpalle, Telangana
508254, India)

7 The University of Texas MD Anderson Cancer Center (1515 Holcombe Blvd, Houston, TX 77030,
United States of America)

8 G.M.E.R.S. Medical College (Old TB hospital Campus, Gotri Rd, Gotri, Vadodara, Gujarat 390021, India)
9 Mayo Clinic Health System (404 W Fountain St, Albert Lea, MN 56007, United States of America)

9 Jeahn School of Medicine at Mount Sinai (1 Gustave L. Levy PI, New York, NY 10029, United States
of America)

" Zucker School of Medicine at Hofstra/Northwell (500 Hofstra Blvd, Hempstead, NY 11549, United States
of America)

Hna konrakroB: Mamadou Kindy Cherif Diallo, e-mail: dr.diallodenka92@gmail.com

SUMMARY

Background. DEPDC5 (disheveled, Egl-10 and pleckstrin domain-containing protein 5) familial epilepsy syndrome is a group
of epilepsy disorders caused by mutations in DEPDC5 gene, which is a part of the gap activity towards rag 1 (GATOR1) complex
involved in regulating the mechanism target of rapamycin (mTOR) pathway. These mutations lead to hyperactivation of the
mTOR pathway, disrupting the shaping of neurons and resulting in increased excitatory transmission and the development
of epilepsy. The incidence and prevalence of DEPDC5 familial epilepsy syndrome are not well established, but studies suggest
it may account for up to 10% of familial focal epilepsy cases. Genetic testing, electroencephalography (EEG), and brain magnetic
resonance imaging (MRI) are important in diagnosing the disorder, although normal MRI results are common.

Objective: to explain the rare sporadic mutation in DEPDC5 gene with p.R389H, a variant of unknown significance.

Case report. A 6-year-old South-Asian girl was born at 34-weeks from non-consanguineous marriage without any prenatal
events. She had hyperbilirubinemia by week-1, which was successfully treated with phototherapy. Her initial seizure occurred
when she was three months old, just 2 days after the fever from the vaccination had subsided. It was considered a simple-
febrile seizure and no treatment was given. At 3.5-months, she started having recurrent seizures. Workup including MRI/
infectious/metabolic panel was non-conclusive. EEG during the initial presentation showed epileptiform activity from the left
temporal region. Despite being on multiple anti-epileptic drugs, the child was diagnosed with refractory epilepsy. Subsequently,
EEG at 2.5-years showed inter-ictal bi-hemispheric epileptiform activity. EEG at 5-years showed inter-ictal spikes and wave
discharges from bilateral fronto-temporal region with secondary generalization. By 3-years, MRI showed mildly deformed
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KnuHunyeckue cny4vaun / Case reports

corpus callosum with inadequate thickening of splenium. DNA analysis confirmed heterozygous missense mutation in exon 16
of DEPDC5 gene, without chromosomal abnormalities. Mother was heterozygous for the same mutation but no mutations in the
father was found. The child has grossly delayed milestones. Corrected age is approximately 1-year for fine motor and language,
1.5-years for gross motor, 2.5-years for cognition, social skills. She had developed autistic features as well with significant
impaired auditory/visual processing. She had hypotonia (Right>Left), wide-based gait, and extrapyramidal movements.
Conclusion. DEPDC5 gene mutation results in amino acid substitution of Histidine for Arginine at codon 389. This mutation has
shown to be inherited in familial pattern. This R389H variant is not present in the 1000 genomes database and is predicted to
be benign. However, It rather appears to be a sporadic mutation, which is a very rarely observed phenomena. Such patients
may respond well to mTOR inhibitors such as rapamycin, making prompt diagnosis and treatment crucial.
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unexplained death in epilepsy, SUDEP, electroencephalogram, EEG, focal cortical dysplasia, FCD.
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PE3HOME

AxryansHoctb. CemeliHas anunencus DEPDCS (6enok 5, cogepxxatymit agomensl disheveled, Egl-10 u pleckstrin) npeacrasnset
€060 rpynny anunenTU4eCcKNX pacCTPOCTB, BbI3BAaHHbIX MyTaLuamu B reHe DEPDC5, KOTOPbIA ABNSETCA 4aCTbH KOMMeKca
GATOR1 (GAP-akTUBHOCTb B 0OTHOWeEHWM Rag 1). YKazaHHble MyTauumn BbI3bIBAKOT runepakTueaLmio nytn mrOR, 4To HapyLwa-
€T MOpchoreHe3 HelipoOHOB 1 MPUBOAUT K YBESIMYEHUIO NPOBEAEHUS BO3OYXK AAIOLLMX NOTEHLMANOB U PA3BUTUIO 3NUNENCUN.
YacToTa U pacnpocTpaHeHHOCTb cemMenHomn anunencum DEPDCS He ycTaHOBNEHb!, HO MCCNEA0BAaHNSA NOKA3bIBAOT, YTO OHA
MOXeT cocTaBniaTb A0 10% cny4aeB cemeitHOW DOKanbHOM anuiencuu. FeHeTUYecKoe TECTMPOBaHME, NEKTPOIHLEedano-
rpadoms (33l) n MarHUTHO-pe3oHaHcHas Tomorpadma (MPT) Mo3ra BaXkHbl AN 4UAarHOCTUKM JaHHOTO PacCTPOCTBa, XOTH
4acTo perucTpupyeTcs HopmanbHas kapTuia MPT.

anunencusa n napokKcuamalsbHble COCTOAHUA https://epilepsia.su
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Lenb: nccnepoBath peKyto crnopagunyeckyto mytauuto B reve DEPDCS5 ¢ nonumopduamom p.R389H HeM3BECTHOMO 3HA4EHNS.

Knuunqeckni cny4ain. [eso4ka (8o3pacT 6 net) u3 HxHon A3um pogunace Ha 34-it Hefiesie 0T HEKPOBHOIo 6paka 6e3 Ka-
KNX-n1n60 NpeHaTanbHbIX OCIOXKHEHUA: TUNepbunmnpyouHemMns oTMeyeHa Ha 1-il Hegene OT POXKAEHNSA, YCNELHO KynMpoBaHa
npumeHeHnem cpototepanuu. MepBbliid NPUCTYN, PACLIEHEHHbIA KaK NPOCTON De6punbHbIA, cnydunca y pebeHka B Bo3pac-
Te 3 Mec, NnLb Yepes 2 [HS NOCne TOro, Kak cnana nuxopajaka nocne BakuuHauun. JledeHns He npoBoauock. B Bospacte
3,5 MeC y nauMeHTKN HaYanucb peuuansupyrowmne npuctynsl. 06¢cnenosanmne ¢ nposeaeHnem MPT, uccnefoBaHne Ha MHGEK-
LINOHHbIE BO3OYAUTENN 1 OLeHKA METab0/IM4eCKON NaHen He Aan OKOHYaTeNbHbIX pe3ynbTaToB. 33 BO BpeMs NepBUYHOIO
0CMOTpa nokasana anunenTuopMHY aKTUBHOCTb B f1€BOV BUCOYHOW 06nacTu. MpuHumas Bo BHUMaHNE NpMeM HEeCKOb-
KiUX NPOTMBO3ANMNENTUHECKMX NPENapaTos, NaLMeHTKe NOCTaBMAMN MarHo3 «pedipakTepHas anunencus». Bnocnenctemm npu
nposefeHun 33l B BO3pacTe 2,5 rofga 06Hapy>XeHa MHTepuKTanbHas 6unonyliapHas anunentuopmHas akTMBHOCTb. Ha 33l
B BO3pacTe 5 NeT BbIABMIEHbI MHTEPUKTAsbHbIE CMAKN 1 BOSIHOBbIE Pa3psabl B N06HO-BMCOYHON 0651aCTM C 06€MX CTOPOH CO
BTOPUYHOI reHepanu3aumei. K sospacty 3 net MPT-uccnenoBaHue nauneHTKU NnpoaeMOHCTPUPOBANIO Nerky aedopma-
LLMI0 MO30SIMCTOrO Tefla C HeA0CTATOYHON TOMLWMHOI ero Banuka. JHK-aHannm3 noaTeepann Hanuyme reTepo3nroTHoil Mnc-
CeHC-MyTaLun B 3k30He 16 reHa DEPDCS 663 XpOMOCOMHbIX aHOMasnunii. MaTtb 1€BOYKYN TaKXe ABNAETCSA reTepo3UroTHOM No
06HapY>XEHHOM MyTaLuu, 0Tel MyTaumii He MMeeT. Y nauMeHTKN ANarH0CTMPOBaHa BbipaXXeHHas 3aaepxka pa3sutus. Ckop-
PEKTUPOBAHHbIA BO3PACT COCTaBNAET NPUMOAN3NTENbHO 1 roa AN MeSKOM MOTOPWUKKM 1 peyn, 1,5 roga — gns KpynHoi mo-
TOPUKHK, 2,5 TOAA — ANS KOTHUTUBHbIX M COLMANbHbIX HaBbIKOB. Y pe6eHKa TakXKe pa3BuUINCh ayTUCTUYECKIE YepTbl CO 3HA-
YUTESIbHbIM HApPYLUEHWEM CJTYX0BOW/BM3YasibHON 06paboTKM, OTMeYeHbl runoToHKs (D>S), noxoaka ¢ Wupokon 6a3on Lwara
1 3KCTpanMpamnaHble ABVKEHNS.

3aknroqyenne. Mlytauus B reHe DEPDCS, Hacneayemas no ceMeiiHoMy Ty, NPMBOAMT K 3aMeHe aMUHOKUCAOTbI TUCTUAMHA Ha
apruHuH B kogoHe 389. YkazanHblil BapuanT R389H oTcyTcTByeT B 6a3e faHHbIX 1000 reHomos (aHrn. 1000 genomes) u, Kak
npeanonaraetcs, ABnseTca 406POKa4YeCTBEHHbIM. HanpoTmMB, ONMCaHHbIA BapMaHT CKopee NpeACcTaBnseT co60M cnopaanye-
CKYI0 KpaiiHe pefKyto MyTaunio. MauneHTbl ¢ NOAOOHLIMU MyTaLNAMI MOTYT XOPOLIO OTBEYaTb HA TePanuio MHrMBUTOpPaMm
mTOR, Takne Kak panamuLmH, 4T0 AenaeT KPUTNYECKN BAXKHbIM NPOBEAEHINE BbICTPOI ANArHOCTUKMN U SIEYEHUS.

KJTHO4EBbIE CJIOBA

DEPDC5, mTOR, GATOR1, cemeliHasa hokanbHas anuiencus ¢ BapuadenbHbiMu ovaramu, FFEVF, marHuTHO-pe3oHaHCcHas
Tomorpadous, MPT, BHe3anHas HeoxuaaHHasa cMepTb npw anunencumn, SUDEP, anekTposHuedanorpamma, I3[, hokanbHas
KopkoBas aucnnasus, ®KL.

[Ang uutupoBaHus

Ouanno M.K.LL., Mykew G., Kanun J1., Cunrna P., Tap [., TammuHuam C.H., Cunrep E., Hananu X., Apymauntypaun K., Naten Y.K,,
Apopa P. MyTauuu B reHe DEPDC5 npu cemeiiHOW anuencumn: reHeTUYeckne HaxoaKm n TepaneBTuydeckne Noaxonbl. nu-
nierncus u napokcusmasnbsHble coctosiHns. 2024; 16 (4): 338—348 (Ha anrn. a3). https://doi.org/10.17749/2077-8333/epi.par.
con.2024.193.

Brain imaging such as magnetic resonance imaging (MRI),
electroencephalography (EEG) and genetics have played

INTRODUCTION / BBETEHHE

DEPDC5 (disheveled, Egl-10 and pleckstrin domain-con-
taining protein 5) familial epilepsy syndrome is a group of
epilepsy disorders caused by the activation of the mechanism
target of rapamycin (mTOR) pathway. It is associated with
mutations in the recently discovered DEPDC5 gene, which is
a part of the gap activity towards rag 1 (GATOR1) complex re-
sponsible for regulating mTOR signaling [1]. The mTOR path-
way is vital for cellular growth and proliferation, particularly
in the brain, where it contributes to neuronal differentiation,
synaptogenesis, and dendrite formation, shaping the com-
plex structure of the cerebral cortex [2]. DEPDC5 encodes
an inhibitory component of mTOR, and mutations in DEPDC5
result in the hyper activation of mTOR, contributing to the de-
velopment of the syndrome [1]. This syndrome manifests in
various seizure types, including focal seizures, generalized
tonic-clonic seizures, SUDEP, and myoclonic seizures [3].

It is worth noting that DEPDC5 variants have been detect-
ed in approximately 20% of patients with different brain le-
sions, making it challenging to differentiate between patho-
logical brain conditions and normal brain structure [4].

https://epilepsia.su

a crucial role in not only identifying brain lesions but also
in diagnosing them. Long-term EEG monitoring reveals pro-
gressive features of epileptic encephalopathy associated with
DEPDC5 mutations, including increasing frequency of mul-
tifocal discharges originating from multiple regions in either
hemisphere [2]. Individuals with DEPDC5 mutations exhibit
distinct EEG patterns, such as stronger theta oscillations and
pronounced gamma oscillations, indicating increased corti-
cal excitability and hyperactive mTOR signaling [5]. Brain MRI
scans often show bilateral polymicrogyria, macrocephaly,
and abnormalities in the corpus callosum, pons, and basal
ganglia. However, normal MRI results are also common [1].
The clinical significance of missense or splice-region vari-
ants in DEPDC5 is not fully understood, the incomplete pen-
etration of variants adds to the challenge of interpreting these
mutations clinically [2]. Despite advancements in genetic
testing, brain MRI, and EEG, some cases of this familial epi-
lepsy syndrome remain idiopathic [6]. Additionally, certain
patients do not respond to treatment [7]. Therefore, further
research is necessary to understand the harmful effects

Epilepsy and Paroxysmal Conditions
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of DEPDC5 gene mutations and improve the clinical interpre-
tation and therapeutic of this condition.

CASE REPORT / KIMHHUYECKUU CJIYYA

A 6-year-old South-Asian girl was born at 34 weeks from
non-consanguineous marriage without any prenatal events.
She had hyperbilirubinemia by week 1, which was success-
fully treated with phototherapy.

History of disease / AHamHe3

The patient had first seizure episode at 3 months, 2 days
after “vaccination fever” subsided. It was considered a sim-
ple-febrile seizure and no treatment was given. At 3.5 months,
she started having recurrent seizures. Workup including MRI/
infectious/metabolic panel was non-conclusive. Despite be-
ing on multiple anti-epileptic drugs (levetiracetam, valproate,
phenobarbital and biotin) she has refractory epilepsy.

By 10 months of age, she was able to hold her neck and
turn prone, fixate her eyes on objects occasionally, and turn
her neck in response to auditory stimuli from both sides.
However, her tonic labyrinthine reflex and neck righting re-
actions still persisted, indicating a delay in the development
of cortical reflexes. Consequently, the patient was unable to
maintain a sitting position and could only sit up from a su-
pine or prone position, lacking the ability to bear weight.
Moreover, she exhibited a lack of basic exploratory play and
struggled to maintain eye contact with her family and others.
The dynamic sitting and static balance were notably poor. Ad-
ditionally, at 10 months, the child could not consume mashed
food, showed fear towards simple sounds, and struggled with
sitting and holding objects. Her tongue, lip, and jaw move-
ments were impaired, resulting in an inability to suck or blow.
Furthermore, she engaged in stereotypic behaviors such as
rocking her head and body while sitting and flexing her head
and trunk forward, leading to frequent falls.

The seizure event was characterized by widening of the
eyeballs followed by flickering of right eyelids and tonic-
clonic movement of all limbs. Around age 1 year the patient
presented with status epilepticus, followed by seizure epi-
sode daily.

EEG and MRI data / Jauusie D3I 1 MPT

EEG during the initial presentation showed epileptiform
activity from the left temporal region (Fig. 1a). Subsequently,
EEG at 2.5 years showed inter-ictal bi-hemispheric epilepti-
form activity. EEG at 5 years showed inter-ictal spikes and
wave discharges from bilateral fronto-temporal region with
secondary generalization (Fig. 1b).

At age 3.5 months, MRI was normal with no focal abnor-
mality seen (Fig. 2a). By 3 years, MRI showed mildly de-
formed corpus callosum with inadequate thickening of sple-
nium (Fig. 2b).

DNA analysis / Aaranus THK

DNA analysis confirmed heterozygous missense muta-
tion in exon 16 of DEPDC5 gene, without chromosomal ab-
normalities. Mother is heterozygous for the same mutation
and father is normal.

anunencus n NapokcnamMasibHble COCTOSAHUS

The patient has grossly delayed milestones. The correct-
ed age is approximately 1 year for Fine motor and Language,
1.5 years for Gross motor, 2.5 years for Gognition, Social, and
Emotional skills. She has autism, impaired auditory/visual
processing, and is hypersensitive to external stimuli. She
has hypotonia (Right>Left), wide-based gait, and extrapyra-
midal movements.

Developmental growth / Bo3pacTHoe pa3Butue

On examination of the first episode of seizure at 3.5 months,
the patient had no response to name and short attention span,
no crawling. She had head control and turned prone.

10.5 months: the child showed response to name, short
attention span, stereotypes, tried to reach to object.

1 year 7 months: the patient recognized parents, throwed
and held objects, made single vowel sounds, began separa-
tion anxiety, established meaning of no.

2 year 3 months: the child stood with support, walked
a few steps with support, had multiple stereotypes.

3 years: she had action tremors, no orientation respond
to simple command, mixed ataxia, started speaking bisyl-
lables words.

5 years: the patient had wide based gait and extrapyra-
midal movements which increased during evening, compre-
hended the command, meaningless bisyllables, biting repeti-
tive activities.

6 years: she walked with support, was not toilet trained,
had hypotonia Rt>Lt.

Chronological therapy / Tepamusa

Physiotherapy started at 6 months. Occupational therapy
and sensory integration treatment started at 8 months.

After administering infant/toddler sensory profile
(7-36 months) the patient had probably low functioning in
auditory and visual processing areas. She was hypersensi-
tive to tactile, auditory and proprioceptive stimulation and
had bilateral integration problems.

Speech therapy started at 2 years. The patient still
couldn't perform regular activities, played and talked nor-
mally.

Due to physiotherapy, speech therapy, occupational thera-
py and special education on a daily basis, the improvements
were found.

Currently, the patient is on topiramate (100 mg twice dai-
ly), oxcarbazepine (5 ml twice daily), clobazam (5 mg twice
daily).

DISCUSSION / OBCYKIAEHHE

DEPDCS5 familial epilepsy syndrome comprises a collec-
tion of epilepsy conditions triggered by the stimulation of the
mTOR pathway. This syndrome is linked to mutations in the
newly identified DEPDC5 gene. This gene is a component of
the GATOR1 complex, which plays a role in overseeing the
signaling of the mTOR pathway [1]. The DEPDC5 gene plays
a crucial role in shaping the dendrites and spines of neurons,
and when this function is disrupted by mutations in DEPDC5,
it can lead to increased excitatory transmission and the de-
velopment of epilepsy; moreover, abnormal shaping of neu-
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Figure 1. Electroencephalography data:

a — epileptiform activity from the left temporal region during the initial presentation at age 3 months; b — inter-ictal spikes and wave
discharges from bilateral fronto-temporal region with secondary generalization at age 5 years

PucyHOK 1. JaHHbBIE 37I€KTPO3HIEDAIOrpAPUN TAITUEHTKU:

a — 3nwIenTU(OPMHAA AKTUBHOCTD B JIEBOI BUCOYHOU OOIACTH IIPU IEPBUYHOM IIPOSBICHUU B BO3PACTE 3 MEC;
b — MEXIIPUCTYIIHBIC CHIAMKN U BOJIHOBBIC PA3PSIIbI B /IBYCTOPOHHEH JJOGHO-BUCOUHOM OOJIACTH C BTOPUYHOM I'eHEPAIU3ALIUCH

B BO3pACTe 5 JIEeT

rons is linked to neuropsychiatric disorders, explaining the
observed psychiatric and autistic symptoms in patients with
DEPDC5 mutations [3].

The precise occurrence and prevalence of DEPDC5 familial
epilepsy syndromes remain insufficiently established. How-
ever, C. Martin et al.'s research into recurrent epilepsy linked
with DEPDC5 mutations identified an incidence of 5% (4/79)
among individuals with such mutations [4]. Mutations in the
DEPDC5 gene could potentially explain up to 10% of cas-
es of familial focal epilepsy [4]. Furthermore, L.M. Dibbens
et al. indicated that among 82 families afflicted by the disor-
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der, 12% exhibited the DEPDC5 mutation, underscoring its
role as a potential cause of familial epilepsy syndrome [6].
Within a sample of 15 families affected by familial epilepsy
syndrome, the DEPDC5 gene harbored five mutations: one
missense mutation and four nonsense mutations. This same
study revealed that there is evidence suggesting that 37%
of patients with familial epilepsy syndrome carry a loss-of-
function mutation in the DEPDC5 gene [8].

Table 1 discusses pediatric and adolescent familial epi-
lepsy syndromes, which comprises a range of genetic disor-
ders characterized by recurrent seizures typically emerging
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Figure 2. Magnetic resonance images without contrast:
a — sagittal section, normal with no focal abnormality seen at age 3.5 months; b — coronal section, mild deformed corpus callosum
with inadequate thickening of splenium at age 3 years

PuCyHOK 2. Pe3y/bTaThl MArHUTHO-PE30OHAHCHOI'O UCCIIEJOBAHMS 6€3 KOHTPACTA:
a — CArUTTAJIBHBIN IUIAH, HOPMAJIBHBIN BH/], 6€3 04aIOBBIX AHOMAJIHI (BO3PACT 3,5 MeC); b — KOPOHAPHBII IIIAH, YMEPECHHAS
JebopMaIIHs MO30IUCTOrO TEJIA C HEAOCTATOYHON TOMMIUHON BATUKA (BO3PACT 3 TO/1A)

Table 1. The types of mutations and the inheritance pattern

Ta0muna 1. TUIbl MyTa1UI 1 MOJIENIb HACTIE/IOBAHUS

Study / Epilepsy syndrome / Mutation / Gene / lex Inheritance pattern /
WUccnepoBanue CuHppom anunencuu MyTauus Mopenb HacnepoBaHus
Sodium channel, voltage-gated, type
Dravet syndrome / 1 alpha subunit / Hatpuesslin kaHan, Autosomal dominant /
A.C. Bender etal. [9] CuHapom [pase SCN1A noTeHLUnan-3aBuCcUMbIN, AyTOCOMHO-A0MUHAHTHAS
anb@a-cybbeanHuya tuna 1
. Gamma-aminobutyric acid receptor
Childhood absence . .
S.E. Hunter et al. [10] epilepsy / [leTckas GABRG? subunit gamma-2 / Cy6beanHuia Autosomal dominant /
A6CaHCHAA SNNeNCUS ramma-2 peenTtopa raMmma- AyTOCOMHO-A0MUHAHTHAS
aAMIHOMACTSHON KUCNOTbI
Juvenile myoclonic
epilepsy / tOBeHUNbHan EF-hand domain-containing protein 1/ Autosomal dominant /
S. Ganesh et al. [11] MUWOKNOHMNYecKas EFHCT benok 1, cogepxawmii gomeH EF-hand | AyTOCOMHO-A0OMMHAHTHaAA
anunencus
Mostly sporadic, but
Unknown . A
(multiple |Various genes, including SCN1A, SCN2A, some cases W'th pc_)s_smle
Lennox—Gastaut possible) / SCN1B, GABRB3, GABRAT, among genetic predisposition /
J.0. Yang etal. [12] Syﬂzmn;ﬁga%:?fow HensBecTHO | others / PasnuyHbie rexbl, B T4. SCNTA, B OCHOEH(;“}/;:ZJ?D?‘%:%K”’
(BO3MOXHO | SCN2A, SCN1B, GABRB3, GABRAT v gp. paae ciy )
HECKO/bKO) C BO3MOXXHOI reHeTN4eCKOi
npeapacnonoXeHHOCTbH0
M.K.C. Diallo et al.
(actual case report) / Famili .
; amilial epilepsy .
M.K.C. Diallo et alv. syndrome / CemeiiHas DEPDC5 0. R389H Autosomal dominant /
(MpeacTaBneHHbI SnMnencis AyTOCOMHO-A0MUHAHTHAS
KNUHNYECKNN
crysait)
nel?)iglt%rll ;aw;llil / Potassium voltage-gated channel
F. Miceli et al. [13] 106 OKaHBETBgHzaﬂ KCNQ2, subfamily Q members 2 and 3/ benkn Autosomal dominant /
’ ) op KCNQ3 2 n 3 nojcemeiicTea noTeHymnan- AyTOCOMHO-A0MMWHAHTHaA
CeMENHas HeoHarasibHas 3aBUCUMbIX KanueBbix kaHanos Q
anunencus
Early myoclonic
Y. Khaikin et al. [14], | encephalopathy / PanHss STXBP1 Syntaxin-binding protein 1/ Autosomal dominant /
D. Abramov et al. [15] MUWOKNOHMNYecKas CMHTaKCWH-CBs3bIBaOLWNIA 6enoK 1 AyTOCOMHO-0MUHAHTHaA
3HuedanonaTns
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during childhood or adolescence. These syndromes, includ-
ing Dravet syndrome, childhood absence epilepsy, juvenile
myoclonic epilepsy, Lennox—Gastaut syndrome, benign fa-
milial neonatal epilepsy, and early myoclonic encephalopa-
thy, result from mutations in various genes such as SCN1A,
GABRG2, EFHC1, KCNQ2, KCNQ3, and STXBP1. The inheri-
tance patterns vary, with some following autosomal domi-
nant patterns (e.g., benign familial neonatal epilepsy, early
myoclonic encephalopathy) and others being sporadic (e.qg.,
Lennox—Gastaut syndrome). Understanding these genetic
factors is essential for accurate diagnosis, management, and
potential treatments of these epilepsy syndromes. Ongoing
research continues to unveil new mutations and genes as-
sociated with these conditions.

Table 2 offers a concise summary of several research
studies focused on different diseases, the associated genetic
mutations, and the more recent targeted therapies employed
for their treatment. These investigations provide insights into
potential advancements in managing various medical con-
ditions and enhancing patient outcomes. In our case study,

the patient is currently undergoing a triple therapy regimen
consisting of topiramate 100 mg twice daily, clobazam 5 mg
twice daily, and oxcarbazepine 5 ml twice daily. Additionally,
the patient is receiving a combination of physiotherapy, oc-
cupational therapy, and speech therapy. Despite this com-
prehensive, multidisciplinary approach, the patient has not
yet achieved complete recovery. This underscores the criti-
cal need for the development of innovative-targeted therapy
approaches.

Table 3 encompasses a compilation of studies delving
into DEPDC5-related epilepsy, a specific type of genetic fo-
cal epilepsy. Most of these studies revealed normal results
in brain MRI scans, with the exception of a single study re-
porting a mix of normal and abnormal findings [22]. DEPDC5
mutations were identified across all the studies, and the in-
dividuals included in the research covered a wide range of
age groups. Additional assessments, such as EEG and ge-
netic testing, were conducted to confirm the presence of
DEPDC5 mutations. The primary approach to managing this
condition typically involved the administration of antiepi-

Table 2. A concise summary of various research studies on different diseases, highlighting the associated genetic mutations
and the recent targeted therapies used for treatment, along with their outcomes

Ta6auna 2. KpaTkas XapaKTePUCTUKA UCCIEIOBAHNI PA3THMYHBIX 32607IEBAHNI C YKA3AHUEM CBA3AHHBIX C HUMHU TEHETHUECKUX
MYTALAH, COBPEMEHHBIX METOOB TAPI€THOM TEPAITMH U ITOJYIEHHBIX PE3YIBTATOB

. Newer target
Study subject / . A
Study / Mutation name / HasBanue therapies /
Mpepmer Outcomes / Ucxopgbl
WccnepoBanue HeCHeNOEaa MyTauumn HoBble BapnaHTb!

TapreTHOW Tepanuu

Epilepsy syndrome /

B. Patrick et al. N . Rapamycin / Improved seizures / Yny4iieHue
[16] anunenTuyeckuin TCS1 mutation / MyTauus TCS1 PanaMuuyH KOHTDONS! NIPUCTYTIOB
CUHLPOM
. Familial epilepsy A )
K. Lindsay et al. . mTOR inhibitor / | Improved seizures / Yny4weHne
[17] syndrgmﬂ%ﬁsrﬂemaﬂ DEPDC5 WHrnéutop mTOR KOHTPONSA NPUCTYNOB

Tuberous sclerosis

TSC gene inactivation leads
to hyperactivation of the
mammalian target of rapamycin /

Prevention of epilepsy in a mouse

[L“I;I] Zeng etal. comTpIgZ /Oﬁz“g:ge'(c VinakTuBaums reHa 7SC mTOR model / MpegynpexaeHue
yCKJ'IpB s NPUBOAUT K TUNepakTUBaLm 3MUNENCUNA B MbILUIWHOA MOLENN
p MULLIEHN panamuLHa B KNeTkax
MAEKONNTAKOLLNX
Ketogenic diet | in both pati
vs. vagal nerve mprovement in both patients
s'timulation/ with ketogenic diet and vagal
R.H. Caraballo Dravet syndrome / SCNAT KetoreHHas gneta nervenztlw:LitégnM/Xéqou;ZHV|e
etal. [19] Cunppom [pase B CPaBHEHUU y nau

KETOreHHOI ANeTbl, U npu
CTUMYNALMMN BNTYXKAAIOLLEr0
HepBa

CO CTUMYynsAumei
6nyxaarouiero
HepBsa

Pediatricand
adolescent patients

A. Winczewska- with epilepsy /

CACNA1S, CHD2, DEPDC5, KIF1A,
PIGN, SCN1A, SCN8A, SLC2AT,
SYNGAPT pathogenic variants /

Noteworthy effectiveness in
patients with various types

Ketogenic diet / of seizures / 3ameTHasn

\[I\2/|Ok]tor etal. H;LﬁllteHTslcfthgg?go [MaTorenHble BapuaHtsl CACNATS, | KetoreHHas aneta | 3((DeKTUBHOCTb Y NALUEHTOB
o Dacra CHD2, DEPDC5, KIF1A, PIGN, SCN1A, C PA3ANYHBIMUA THTAMU
¢ anunencueil SCN8A, SLC2A1, SYNGAP1 npucTynos
Rescue of deficits from
. Neuronal Depdc5 loss / . mTORC1 inhibition /| neuronal Depdc5 loss in mice /
gt' :I \{g:;(altls [MoTeps HepoOHanbHoOM DEPDCS mgz:ngo&/ MyTauns MopasneHne YcTpaHeHue geduunta notepu
’ akcnpeccum Depdcd mTORC1 HEepOHanbHON 3KCNpeccum

Depdc5 y mbiwwen
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- E_ ow o - leptic njezi.cg(;ior}s, though the response to treatment varied
® = oo IS = among individuals.
ES S %% z 2 3 5 In our own case report, a DNA analysis confirmed the
§ = % EZ E E’ é % presence of a heterozygous missense mutation in exon 16 of
= A§ the DEPDC5 gene, with no observed chromosomal abnormal-
- so C . E gf = § ities. Our gase reportglso highlighted an abnormal MRI r.esullt,
= @ gs522 g = g,a ‘§> char.apterlze.d by g mildly deforme.d corpus callosum with in-
Ez é’ = § ES: gé’ =3 E S sufficient thickening of the splenium by the age of 3 years
Eé < 5% g § s § g 33 F? 3 (see Fig. 2b). However, the MRI conducted at approximately
S = g eP2ES ‘§ § > 3.5 months of age yielded inconclusive results (see Fig. 2a).
= °x § The strength of this case lies in the confirmation of ge-
5 = § 5 Cem oo f; ngic testing alllgmng with the abnormal MRI f|nd|.ngsf, spe-
§ g 28 = § § 9 = = cifically the mildly deformed corpus callosum with inade-
= [ SsREgEgowezs 2 quate thickening of the splenium (see Fig. 2a). Additionally,
% z §§§§ SEZ2SE § §  the EEG assessments at various time points (3 months,
= o D« e :
E §' > E :E_ % ; = E % E E % § arognd 2.5 years, aqd 5 years) further suppqrt the diag-
S ) S0 22 C w0 = s S nosis, with observations of epileptiform activity from the
= k73 ggg“’ooﬁm'ﬂo NS . . . .
g_ @ S22 §, 3 ﬂi SSR8 § % Iejt temporal.regl(‘)n aF 3 monthg (see Fig. 1a), inter-ictal
5 B SE % E5 2 E& § ] < bi-hemispheric epileptiform activity around 2.5 years, and
§ S § L= QR § E interictal spikes and wave discharges from the bilateral
g E . v a. - § § f5ronto-temp?:.ral 1rgglon with secondary generalization at
B % §'§ c 3 E e § 2 § = % S E @ § § yﬁaigsiﬁf)ZrtI:ﬁt to).note that while these findings validate
o 2| £ = N ccstc T3 Iscs| I )
§ g £ § @ § g3 %% == % 25 o 552 5 g;'\ the specific case under consideration, they cannot be gen-
o S| B8% ESTSS gi: SEZE525] 3 f; eralized as representative of all cases due to the unique na-
g \‘g g3 = 2 == ; 555 E E ,q'é;, § = § gl 7 s ture of each individual's cqnditiop. Besides, we d_o not have
é’o S| 2E =< g E gg Go=8= é z g > % g a full familial and/or hereditary picture of the patient except
° \% sa =3 2% = S S § for the fact that the mother is heterozygous for the mutation.
[STER) -~ 3
§ % = = §: § Future directions / HampaBieHH T TbHEHIITHX
3 S E g3 %o z HCCIEeTOBAHUI
g 5| 23 NS 3 3 § Valuable insights into the clinical features, diagnostic
< 2| EB 385 S : "
S = - ® = g 3 tools, and management of DEPDC5 gene mutation familial
§ § £ E = % § § §~ epilepsy syndrome are needed to shed light on this rare and
= = O = £ . . . T .
g = @ 3 2 g g challenging diagnosis. The variability in brain MRI results,
B 5 g &2 S ranging from positive to negative findings, further adds to
;3 % & é § the complexity of the syndrome. Despite advancements in
l&,'; = o b o "E ?5 :\l ggnetlc testing and personalized m.edltlzlne‘, some patients
E § Es5I3 © .§0 “S still do not respond to treatmgnt, highlighting the nee.d for
E 8» gﬁ g E = § g < further research and therapeutic advancements. The rarity of
% ElE § S @ ; § § S the disease and the challenges it presents serve as compel-
- % aE ésat = L g § § ling reasons to document this case report on DEPDC5 gene
g = © § g £ mutation familial epilepsy syndrome, aiming to enhance un-
g n:a = = - g\ 2 _ § § i derstanding and improve patient care in the future.
5} = — Lo = ] 2=
2 Z| a8 5 SEss S 2% § § % CONCLUSION / 3AKJITIOYEHUE
S Z| afe S3=5ELBE I S 3 o , ,
5§ ¢| 2 S g g 2T > § S DEPDC5 familial epilepsy syndrome is a group of epilepsy
_;é = § g S disorders caused by mutations in the DEPDC5 gene, which
g § = E = g §J g § is part of the GATOR1 complex involved in regulating the
S S ‘E = § :% g § N S S mTOR pathway. These mutations lead to hyperactivation of
= § =5 *E B = z 3 §I~ < the mTOR pathway, disrupting the shaping of neurons and re-
z 3 o . o
E S = g S3 3 = °§ sulting in mpreased exgltgtory transmission and the develop-
g o § S men.t.of ep!lepsy. The incidence and prevalence qf DEPDC5
£ § °§’ o_~o == ? § g fam|]|a| ep|lepsy. syndromes are not well establlshe.d., but
% © ;g = g ESE3E & §° stud|e§ suggest it may ac.count.for up to 10% of }‘am|l|a| fo-
- 2 2= 2 e gg Eé "é = 3§ 2 calepilepsy cases. Genetic testing, EEG, and brain MRI are
% 3 @ § =8 =s3EZ ) § §< important in diagnosing the disorder, although normal MRI
G = =58=8525 S £ & results are common.
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