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Summary

Objective Fotinvestigate the significance of variatiomPADGRV1 (also known a&PR98,

MASSL andVLGR1), MEF2C, and other genes at the 5914.3 chromosomal locus in myoclonic
epilepsy.

Methods: We studied the epilepsy phenotypes of four individuals with 5914.3 deletion and
found that all had myoclonic seizures. We then screened six contiguous genes at 5q14.3,
MEF2C, CETN3; MBLAC2, POLR3G, LYSMD3 andADGRV], in a 95patient cohort with

epilepsy and myoclonic seizures. Of these genes, point mutatibiEH2C cause a phenotype
involving seizures and intellectual disability. A role ADGRV1 in epilepsy has previously

been propesed; based on a recessive mutation in the Frings mouse model of audiogesic seizure
as well as-a.shared homologous region with arapilepsy gend,GI 1.

Results: Six patients from the myoclonic epilepsy cohort had likely pathogenicraltea-

ADGRV1 variants, and statistical analysis showed that-udtra variants were significantly over
representedswhen compared to healthy pdjmialata from the Genome Aggregation Database.
Of the remaining genes, no definite pathogenic variants were identified.

Significance: Our data suggest thADGRV1 variation contributes to epilepsy with myoclonic
seizures, though the inheritance pattern may be complex in many cases. In patiesqd 48
deletion and epilepsYDGRV1 haploinsufficiency likely contributes to seizure development.
The latter is/a“shift from current thinking, l&F2C haploinsufficiency has been considered the
main causef epilepsy in 5q14.3 deletion syndrome. In cases of 5q14.3 deletion and epilepsy,
seizures likely occudueto haploinsufficiency of one or both ADGRV1 andMEF2C.
KeywordssADGRV1, MEF2C, Myoclonic epilepsy, Chromosome 5q deletion syndrome, Frings
mouse

I ntr oduetion

The 5g14.3hromosomal locus has been a region of interest for epilepsy since linkage studies
for both febrile seizures and juvenile myoclonic epilepsy indicated caugaines might lie in

this vicinity.)® However, as yet, no gene has been identified in this region to account for these

phenotypes.
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There is, however, a distinctive copy number variant syndrome of the 5q14.3 region.
Heterozygous deletions at 5q14u® associated with intellectual disability, dysmorphic features,
hypotonia_and epilepsy (OMIM 612881)he ®izurephenotype in 5q14.3 microdeletion
syndrome typically involves infantile onsetfebrile seizures, infantile spasms and myoclonic
seizured " \Brain structural abnormalitiese common and include decreased white matter
volume’petiventricular heterotopiand polymicrogyri&:® A neurocutaneous syndrome

involving intracranial and dermatologic vascular malformations has also been de&tfbed

The underlying,genetics of 5q14.3 deletion epilepsycamplex Currentiterature points to
MEF2C (OMIM*600662) haploinsufficiency playing the most importahe, largelybased on
identification ofintragenicmutations othis gene inpatients with intellectual disability,
stereotypies and infantdenset epilepsy which may include infantile spasms, myoclonic, atonic,
generalized toniclonic, focal impaired awareness, atypical absence and hemiclonic
seizures > 1¥ > However MEF2C lies outside the deleted region in at least five reported cases

of 5q14.3 deletion syndronie**" so a role for other genes at the 5@ldcusis likely.

A prime candidate iADGRV1 (OMIM 602851; previously known &PR98, MASSL, VLGR1),
affected in four of the five 5914.3 deletion cases which exdiiiElE2C. ADGRV1 encodes
adhesiorG proteircoupled receptovl, a large calciunibinding protein widely expressed in the
central nervous, systeti'® ADGRV1 shares some common features wittestablished epilepsy
gene LGI1(OMIM 604619), associated with autosomal dominant epilepsy with auditory
features®?" Both genegncode proteins which share-ofd repeated 44esidue motif
homology.domainthat has been termed an epilepsgociated regiofEAR) domain® In
humansADGRV1 mutationsareassociated with Usher syndrome ([GMIM 605472), an
autosomal recessivandition involving retinitis pigmentosa and progressive hearing loss,
without epilep8¥> A homozygous truncating mutation in the mouse orthaldgrvl, causes
audiogenic'reflex seizures ihe Frings mous&. In humans, screening fADGRV1 mutations

in 48 families with febrile seizuradentifiedone in which a heterozygous truncating mutation
wasfound intwo affected siblings, both of whom would be classified as febrile seizures plus
(FS+), as well as tlireunaffected fathe??
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We identified thregatients withchromosoméq14.3microdeletionsthe common deletion
region included 5 genes, but excluddBF2C. An additional patient was idefiid with a
complex chromosome 5 rearrangement, also resulting in a 5q14.3 microdelianed
phenotyping.found that all four patiertitad myoclonic epilepsyWe then hypothesized that
variantsin genes at this locus might be present in patients with other epilepsy sysdanithe
screened forvariants gix genes, includinddDGRV1 andMEF2C, in a cohort of 9fpatients
with epilepsy'with myocloniseizures Our results suggest thaDGRV1 variaion may be an
important.contributor tohe development afenetic epilegss, particularlythosewith myoclonic

seizures.

M ethods

5q14.3 Del etionsE pilepsy Phenotyping and Molecular Analysis

We studiedithe-epileptology of four patients wddnovo heterozygous deletions of 5q14.3,
including one with a complex chromosome 5 inversion. The boundaries of each deleted regio
were clarified with single nucleotide polymorphism microarray. A 100K Geme&ffiymetrix

(50K Hind™i;,50K Xbal) was used, and data analyzed with the GeneChip Chromosome Copy

NumberAnalysis Tool software.

Cohort of Patients with Epilepsy with Myoclonic Seizures

A cohort of 95 patients with myoclonic seizures and epilepsy was assembled fr&milepsy
Genetics research databageach patient underwent detailed electroclinical assessment and
seizures were classified according to the International League Against Epilepsy
Classificatiorf%® The cohort was composed of 41 patients with genetic generalized epilepsy
(GGE), 46-with-developmental and/or epileptic encephalopathies, and eighineiassified

epilepsies:

Variant Screening in the Myoclonic Epilepsy Cohort

We used high resolution melt (HRM) analysis f/andequencing to screen for variants in the five
genes found in the common deleted region of patieBtCETN3, MBLAC2, POLR3G,

LYSMD3 andADGRV1), as well asvIEF2C, in the 95patient myoclonic epilepsgohort.
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Polymerase chain reaction (PCR) and HRM nucleotide primers were determined from the

Primer3 web sitehtp://frodo.wi.mit.edu/primer3/allowing 100200 base pairs 5’ and 3’ of the
exonic fragment. All PCR fragments for sequencing were amplified with anlaignea
temperature of 60°C and the HOT star polyme(@agen). HRM amplification was performed
using the Light Cycler 480 and High Resolution Melting Master mix (Roche).

In orderto assess whether tNleGRV1 variants were present in controlge screened for all
identified variants in a 52Bdividual control groupgethnically similar to our patient population
(384 healthy Australian individuals, 96 individuals in the European Collection of Celir€slt
Human Randem Control DNA Panel (HRIC Sgma) and 48 from the Coriell Cell Repository
Human Variation Caucasian panellhree multipleXMALDI_TOF sequenom assayas
designed to assay #ADGRV1 variants using the MassARRAXssay Design 3.1. THELEX
Gold mass extension reactions were perfaraecording to the manufacturer’s conditions

(Sequenom).

A multipleligationdependent probe amplification (MLPA¥say was also performed in order to
screen fordeletions or duplications in the coding regiom$&®2C andADGRV1. MLPA
reagents.were obtained from MR®lland and a custom-made MLPA was designed using the
Human MLPA Probe Design wdilmsed software
(http://geriemics01.arcan.stonybrook.edu/mipa/cgi-bin/mlpg®edi An ADGRV1 single-colour

MLPA assaywas designed with the maximum numbeymthetic oligonucleotide probes

targeting 13:exonic fragments from the 90 coding regions. These regions encompasskd the Ca

B domains (exons 23, 70), the EAR domains (exons 44, 49), the transmembrane domains (exons
83, 85, 86; 87) and other exonic fragments (exons 3, 31, 53, 74, 78) located between ffhe Calx-
domains insthe-extracellular portion ADGRV1. TheMEF2C MLPA was designed to
encompass-all<10 exons and included two regions within the promoter.

DNA sampleswwith heteroduplex variants were subsetiy reamplified and sequenced to

identify the variation.

Evaluating Pathogenicity of Variants
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Variants were evaluated for pathogenicity based on their frequetioy (Benome Aggregation
DatabaseghomAD)*? as well asn silico testing that included Polyphé) MutationTaster,
Genomic Evolutionary Rate Profiling and Grantham scores. Variants were classified as “ultra
rare” if they were absent in gnomAD and “rare” if AF was < 0.0005. We sequencethapare
DNA when.available to determine if variants were inheritedearovo. Classification of
pathogenicity waslictatedby the American College of Medical Genetics and Genomics
(ACMGY standards and guidelin&s.

We undertook statistical analysis using gnomAD data to investigate whetherdingdiof rare

and ultra-raresvariants might occur by chance and not have biological signifi¢arhbe.

gnomAD database of ~246,000 alleles with good coverag®GRV1, there are 15765 rare
missense/LOF variants with AF < 0.0005 including 1794avais present only once. We

compared the proportion of rare and ultra-rare variants in our myoclonic epilepsgtpmoptd
gnomAD data using Fisher’'s exact test. This statistical approach requires a simplified model in
which no allelercarries more thane variant; however, this is still a reasonable method to

estimate whether rare and ultiare variants are overrepresented.

The study-was approved by the Human Research Ethics Committee of Austin Hegitt, \w.
H2007/02961. Informed, written consent was obtained from all subjects, or their legihguar

Results
Patients with'de novo 5014.3 Deletions

Theclinical-molecularfeaturesof thethreepatientswith 5q14.3 microdeletions and the fourth
patient witha complex chromosome 5 inversion-deletame summarized in Tabll. Details of
the copy number variants are in TaBle themoleculardatg as well as limited clinical detail,
from patients-43 have been published previoudf}. The threestraightforwarddeletions shared
a 1.34 Mbsecommon deleted region affecting five ge@&IN3 (OMIM 602907);MBLAC2;
POLR3G,; LYSMD3; andADGRV1 (Figure). Thefourth patient had a small 5q14.3 deletion (2.3
Mb) and a large inversion encompassing 5q14-23.1 (13.9 Mb). Nok4BRK2C was not
included in the overlapping region of all four cases; in patient 3, onME#2C antisense

RNA was affected
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Briefly, all four patients had neonatal or infantile-ansilepsywith myoclonicand generalized
tonic-clonic seizures, with the latter provoked by fendxvo. Exaggerate startle was noted in
patients 1 and 3, with patient 3 alsaving prominent reflex myoclonic seizures, triggered by
auditory or_aetile stimulation Atypical absence seizurescurred in patients 2 and 4. EEG
showed generalized spHweave or polyspikevave discharges. All patients had severe to
profound developmental impairment, andre classified as having myoclonic developmental
and epileptic'encephalopathy. With respect to vision and hearing impairment, patidnt 3 ha
conductive hearing loss and visual impairment, and patient 2 had strabismus anddlorizont

nystagmus:

Variant Screening for CETN3, MBLAC2, POLR3G, LYSMD3, MEF2C and ADGRV1
Complete data regarding variants in genes in the overlap region are summarized 82Table
For ADGRV], five variants(NM_032119.3:¢.530C>G, NM_032119.3:¢c.3268A>G,
NM_032119:3:¢.5857A>C, NM_032119.3:¢.7342G>A, NM_0321193949C>G were
classified asiltra-rare(absent in gnomAD) anlikely damaging based an silico testing(Table
2). Thesewariants were also absent in our control group, with the exception of
NM_032119.3:c.7342G>A, which was found in one contrdl. fike variantswerelocated in
the extracellular protein domaiand all but one (NM_032119.3:¢.5857Ap@erein Calx-
motifs. Onevariant(NM_032119.3:¢.530C>Q)yas recurrent, present in tworelatedatients;
provende noveiin one and bparental testingvasnot possible in the other. TBi patients
carryingthesewvariantbad a variety of epilepsy phenotygé&able 2)including juwenile
myoclonic epilepsy (JME; 2), Lennd@astaut syndrom@.GS; 2), early onseaibsence epilepsy
with later myoclonic seizureand mild intellectual disabilityl), and GE (1). All but one of
the patients,had a positive family history of epilepsy in at least one firstond degree
relative. Two variants were inhegtl, one from a mother with unclassified epilepsy and the
other from.asfather without a history of seizur8ased on ACMG criteria, four of the variants

are likely pathogenic and one is of uncertain significance.

In addition to theADGRV1 variants absent gnomAD, we identifiectightrare (allele frequency
(AF) < 0.0005 in gnomAD) variania seven patientehich were also absent in our control
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group (NM_032119.3:¢c.2021A>GIM_032119.3:¢.2261C>T, NM_032119.3:c.5722G>A,
NM_032119.3:¢.8266G>A, NM_032119.3:c.9466A>G, NM_032119.3:¢.13228G>A
NM_032119.3:¢.13495C>T, NM_032119.3:¢.13568Gd€tails inTableS3). In silico testing
predictedseven of the variants were at lepsssibly damaging based on Polyphen-2 and
Mutation Taster scores, with the remainuagiant predicted to be benign by Polyphen-2 and
Mutation Tasterbut having a very high Grantham score of 1Pdble S3). These patientalso
had a variety'of epilepsy phenotypes, including IME (BEG2), LGS (2), andatypical
childhoodepilepsy witlsentrotemporal spikesith negative myoclonuACECTS; 1) The
patient with ACECTS carried twADGRV1 variants(NM_032119.3:¢.8266G>A and
NM_032119.3:€.13228G>A)These variants were classified as of uncertain significance by
ACMG criterias

Our statistical analysis showed that based on gnomAD data, we would expect ty icEnti
rare and ~1.5 ultreareADGRV1 missenséoss of function ICOF) variants in our 9%atient
cohort, thuswour findings of 14 rare variants, including 6 whra; suggests an
overrepresentation. dihg Fisher’s exact test to compare proportitims proportion®f rare
variantsarenot gatistically different (p = 0.55); however, there are more wHra variants in
the epilepsy"group than would be expected (p = 2.9% 1Thisestimate suggesthat the
probability of this proportion of ultrarare variants occurring by chanisdess than 0.003%.

For POLR3G;assingleultra-rarevariant was found (NM006467.2:¢.532G>A), not present in
gnomAD, butpredicted benighby in silico analysis ForLYSMD3, a single rar@ariant was
identified (NM_198273.2:c.769T>A), present 79 times in gnomAD (AF 0.0003), predicted
possibly damaging b silico analysis Neither of these variants were considered to be
pathogenic.For CETN3, MBLAC2 andMEF2C, only knownminor alklic variants were
identified. MLPA did not reveal any deletions or duplications1EF2C or ADGRV1.

Discussion
The underlying genetics tifie epilepsies associated with devere5ql43 deletion syndrome
are complicatedas evidenced by the lack of a common deletion region. This sugwgsts

pathogenesis is due to haploinsufficiemfynultiple genesor, alternatively, that disruption of
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nearby regulatory elements has effects spexificcausal gene At presentthe epilepsy has
been primarily attributed to haploinsufficiencyMEF2C, a member of the myocyte enhancer
factor-2 family of transcription factor§ Patients with intrageni®lEF2C mutations have
multiple abnormalities includingptellectual disability, stereotypies and infantiieset epilepsy
which may_ineludenfantile spasmanyoclonic, atonic, generalized toretenic, focal impaired

awarenessatypical absencand hemicloniseizured® 31

Thereflex'seizuresn our 5q14.3 deletion cohort have not previously been reporteérand
reminiscenpf observationi therecessivanimal modelthe Frings mouse, supportiagole

for ADGRVA. ;fwo patients had exaggerated startle or reflex myoclonic seizimgiar tothe

reflex seizureshat characterize therings mousevith Adgrvl mutation. Reflex myoclonic
seizures have alswt been reported with intrageMtEF2C mutations,raising the possibility

that ADGRV1 disruption may be contributing to the epilepsy phenotype in patients with 5q14.3
deletion.

We identifiedrarer ultrarareADGRV1 variants in 13/9514%) of a cohort of epilepsy patients
with myoelenic seizures. Six of the 95 patients (6%) caultretrare (not present in gnomAD)
variants that'wereonsidered to be likely pathogenic, with an additional seven patients (7%)
carrying rare variantsf uncertain significance. These findings gest thahkDGRV1 may play

a role in up.to 6% of myoclonic epilepsies. The pattern of inheritance is lielglex in the
majority; however, while some cases may contribute via an oligogenic mechattiens may
cause epilepsy in an autosomal dominamimea. Most notably, the recurrent mutation
(NM_032119.3:¢.530C>G) occurred novo in one patient, with parental testing not available in
the other, was predicted to be damagingriglico testing, and was not present in gnomAD.
We did nat.identify any likely pathogenic variantdMieF2C or the remaining fougenes in the

region.

ADGRV1 is*a very large gene, encoding 90 exons and spanning 600 kb of genomic séjuence;
given this, we undertook statistical analysis using gnomAD data to investigeteerthe

findings of rare and ultra-rare variants might occur by chance and not have biological
significance. This analysis allowed us to confidently state thatrnaltesADGRV1 variants are

This article is protected by copyright. All rights reserved



overrepresented in our myoclonic epilepsy cohort (p = 2.9% d@pporting our hypothesis that
they are likely pathogenic.

Since homozygou8DGRV1 mutations cause Usher syndrome IIC, the lack of reported seizures
in these familiesppears surprisinat first®” However,of reported homozygous mutations

233739 \while we have

associated.with Usher I1@he vast majorityesult inframeshifttruncation
reported only"heterozygomsissense mutations our epilepsy cohort. Furthermore, Ebermann
et al demonstrated that variantdPIDZD7 act as modifiers in Usher IIC, and that digenic
inheritance witlPDZD7 andADGRV1 can occurfindings which suggested Usher It@nbe
consideredsamreligogenic syndrome rather than having straightforward Mendelian altosoma
recessive inheritanc® From a pathophysiologic perspective, Usher IIC likely occurs when the
complete absenaa lack of function of the ADGRV1 protein leads to dysfunction of the Usher
protein network, and consequent sensorineural degeneration in the retina and ifthér ear.
epilepsy cehort, missense mutations presumably lead to ADGRV1 protein dysfuncibn whi

results in seizures via a different pathwhgt has yet to be clarified.

Although*thie mechanismy whichADGRV1 haploinsufficiency leads to epilepsy remains
unclear, reeent animal model work may provide early insight into the nature of pathtygenici
Libé-Philippot et al recently found that Adgrv1 is required for GABAergic interneuron
development in the auditory cortéx Widespread cortical GABAergic cell dysfunction is a
potential epileptogenic mechanism in humans which could have treatment implications;

however, further work is necessary to determine if this is, in fact, the case.

In summary, based on currently available data, disrupti®d@&RV1 may be an important
etiologic factor.inepilepsy with myocloniseizures, as well as other genetic epilepsy
phenotypes Moreover, n 5914.3 deletion syndromGRV1 haploinsufficiencytikely
contributessto'the phenotype which may involve one or moteboie seizures, myoclonic
seizures, infantile spasmgeneralized toniclonic seizures and atypical absencé&xaggerated
startle is als@een in patients withgl4.3deletion and may occur due to disruptionADGRV1.
Point mutations iMRDGRV1 mayalso causea variety of epilepsy syndromes includiigE,
other GGE, and LGS, though the inheritance pattern is likely complex in many individuals.
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Key Point'Box

- 5914.3 deletion syndrome commonly involves early onset epilepsy with myoclonic seizure
often triggered«by auditory/tactile stimulation.

- Epilepsy-in-5¢14.3 deletion syndrome occurs due to haploinsufficiency of one or both of
ADGRV1 andMEF2C.

- Pathogenic variants MDGRV1 are a likely monogenic cause of myoclonic epilepsy.

- ADGRV1 variation may contribute to myoclonic epilepsy pathogenesis in up to 13% of cases.
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Figure Legend

Figure: Deletions in the original cohort of four patients with 5q14.3 deletions. Purple denotes
the geneADGRV], and orang®EF2C. Figure includes a screenshot from UCSC genome
browser (http://genome.ucsc.¢d(hg 38).
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Tables

Tablel: Clinicak Features of Patients with 5¢3Beletions.

#/Sex/ Sz Seizure Epilepsy Develop | Brain MRI Co-morbidities | Syndrome
Age/Dele |'Onset | Types, Course ment
tion size EEG
1/Male/ Birth M, FS; Sz Profoun | Normal. Dysmorphic Myaoclonic
12 y/7.0 GSW, controlled | d ID. features, developmental
Mb PSW on VPA. No intermittent and epileptic
regressi tremor, severe | encephalopathy
on. spasticity
2/Male/ Birth M, AtA, Sz Severe | Normal. Dysmorphic Myoclonic
7vy/8.8 GSW, controlled | ID. features, developmental
Mb PSW on VPA Regress strabismus, and epileptic
and CLN. | ed horizontal encephalopathy
followin nystagmus, cleft]
g palate, atrial and
surgical ventricular
procedu septal defects,
res. patent ductus

arteriosus,
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inguinal herniae

cryptorchidism.

3/Male/ 10 m FS, GTC, | Sz Severe | Reduced Conductive Myoclonic
5vy/6.3 M; controlled | DD. occipito hearing loss, developmental
Mb Independg on VPA. parietal white | visual and epileptic
nt and matter volume, impairment, encephalopathy
bilateral splenium trigonocephaly,
bursts of hypoplasia, right postaxial
posterior and bandike | polydactyly of
SW. periventricular | toes, truncal
heterotopia hypotonia.
lining the
occipital
horns.
4/Male/ |4 m M, AtA, Sz Severe | Mild Hypersalivation,| Myoclonic
9vy/2.3 GTC; controlled | ID. asymmetry of | discoid eczema,| developmental
Mb* Independg on VPA, Multiple | lateral coarctation of | and epileptic
nt and weaned at 7 regressi | ventricles aorta, biscuspid| encephalopathy
bilateral y. Now sz | ons with aortic valve,
centropari| free off increase perimembranous
etal Shw | medication.| s in ventricular
seizure septal defect,
frequenc abnormal hands
y. with adducted

(clasped)
thumbs, truncal

hypotonia.

Notes: Patient8 has previously been reportetiPatient 4 had a complex chromosomal

rearrangement as well (Table)S1

Abbreviations: AtA (Atypical absence); CLN (Clonazepam); DD (Developmental delay); EEG
(Electroencephalogram); FS (Febrile seizures); GSW (Generalizedvepiled; GTC

(Generalized toniclonic); ID (Intellectual disability); M (Myoclonic); MRI (Magnetic
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resonance imagg); PSW (Polyspike-wave); ShW (Sharp-slow wave); SW (Spikee); VPA
(Valproate)

Table 2: Clinical Features of Patients with Ulteae ADGRV1 Variants (absent in gnomAD).

# Varias Inherited? | Clinical Seizure Family History?
Phenotype Types
1 3 yp yp
15 | ¢.530C>G De novo LGS GTC, - FS in 2 maternal aunts and 6
p.T177S FIA, T, A | maternal 1 cousins.

- Unclassified “convulsions” in
paternal GF, maternaf'tousin and

maternal 2 cousin.

78 | ¢.530C>G Unknown | JME M, GTC - Mother: IME with GTC and

p.T177S myoclonic seizures.

- Sister: Unclassified epilepsy with F$
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myoclonic, GTC and absence/FIA.

Had daughter also with unclassified

epilepsy.

9 | ¢c.3268A>G Unknown |EOAE+ID A M - Mother: Unclassified epilepsy.

p.11090V - Brother andsister: Unclassified
epilepsy + mild ID.

83 | c.5857A>C Mother GGE + ID M, GTC, | - Mother: Unclassified epilepsy.
p.S1953R AtA

75 | c.7342G>A Unknown | LGS FS, GTC, | - Paternal first cousin: Unclassified
p.A24481 MA, At, epilepsy with ID.

AtA, M

37 | €.13949C>G | Father JME GTC, M, | - Sister: JAE

p.S4650C A

Notes. Where inheritance is listed as “unknown” parental DNA was not available for testing.

Patient 78was previously published (JME).**** For #75, the c.7342G>A (p.Ala2448Thr)
variant is absent in gnomAD but was found in one of the study controls; this patehtalale

novo 7q11=21 deletion, previously publish&d.

Abbreviations. A (Absence); At (Atonic); AtA (Atypical absence); EOAE (Early onset absence

epilepsy); FIA (Focal impaired awareness); FS (Febrile seizures); GF (Grandfather); GTC

(Generalized toniclonic); ID (Intellectual disability); GGE (Genetic generalized epilepsy); JAE

(Juvenile absence epilepsy); JME (Juvenile myoclonic epilepsy); LGS (L&bastaut

Syndrome);M“(Myoclonic); MA (Myoclonic absence); T (Tonic)
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