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ABSTRACT Objective: To analysis the spectrum of children neurological diseases caused by SCN2A gene mutation. Methods:
Patients who were treated in the Neurology Department of Shanghai Children Medical Center from June 2018 to June 2021 and texted
with SCN2A mutations by next-generation sequencing (NGS) were included. Results: There were 13 patients (9 boys and 4 girls) with
SCN2A mutations were included. Totally 13 SCN2A mutations were identified. 9 patients had de novo mutations and 4 patients had
mutations inherited from parents. There are 11 patients had epilepsy. The age of these children's epilepsy start was from 1 day to 1 years
and 11 months. 4 children with seizure started in neonate period (36%), 2 children started between 1 month and 3 months of age (18%),
and there were 3 children with seizure started beyond one year old (27%). For the seizure types: the focal seizure, spasm seizure and
tonic-clonic seizure each were observed in 4 patients(36%), clonic seizure was observed in 1 patient. In addition, there were two children
without seizures, one of them presented with generalized developmental delay and the other with developmental delay combined with
autism spectrum disease. Two of four patients with inherited mutations had normal development; eight of nine patients with de novo
mutations had abnormally development delay. In these 11 epilepsy children, one was diagnosed of benign familial infantile epilepsy, 2
had neonatal convulsion, 3 had encephalopathy with early infantile onset epilepsy, 2 had West syndrome and 1 had febrile seizures plus.
There are 10 patients' seizures expressed in clusters. Conclusions: Epilepsy was the common neurological disease in children with
SCN2A gene mutation. Epilepsy has a wide spectrum, and a few of them were detected of developmental delay and autism spectrum
disorders without seizures.
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Table 1 General data and clinical phenotype of children with SCN2A gene mutation

Last follow-up Age ) Clinical
Patient Gender Onset Age Follow-up time Developmental Level ~ Seizure Type
™M) Phenotype

1 Female ™ 2Y1IM 2Y8M DD SS, NCSE WS
2 Male 23M 2Y2M 4Y3M DD SS Childhood DEE
3 Male 20M 3Y6M 6Y3M DD SS Childhood DEE
4 Female 1D 6M 6M DD FS, SE NC
5 Male 4M 2YOM 9Y7™M DD General DD General DD
6 Male 3D 2Y6M 7Y DD GTCS Neonatal DEE
7 Male 3M 2Y 17Y DD ASD DD,ASD

Early infantile
8 Female 3M 2Y 2Y3M DD FS, CS

DEE
9 Male 2D 1Y3M 1Y3M Normal GTCS NC
FS,GTCS
10 Male 23M 2Y1IM 4Y6M Normal FS+
(fever-sensitive)

11 Female 1D 1Y4M 1Y4M Normal FS BFNS
12 Female ™ 1Y3M 1Y3M DD SS WS

Early infantile
13 Male 2M 1Y8M 1Y8M DD GTCS, SE DEE

Note: M=Months; D=Days; WS=West Syndrome; ASD=Autism Spectrum Disorder; DD=Developmental Delay; BFNS=Benign Familial Neonatal

Seizures; NC=Neonatal Convulsion; DEE=Developmental and Epileptic Encephalopathy; FS+= Febrile Seizures plus; FS=Focal Seizures;

GTCS=Generalized Tonic Clonic Seizures; CS=Convulsive Seizures, SS=Spasm Seizures; SE=Status Epilepticus; NCSE=Non-Convulsive Status

Epilepticus.
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Table 2 Genotype analysis of children with SCN2A gene mutation

. . . » . ACMG classification .
Patient Variant(c.) Chromosome genomic position Variant(p.) Zygosity
(reported)
p.E1211K
1 MM(c.3631G>A) Chr2:166223837 (NM_001040142) pathogenic(Y) /inheritance
(pGlul211Lys)
2 MM(c.4912C>T) Chr2(GRCh3T):g. 166245228C>T Argl638C likel h icN)  h /d
C. > . S ke athogenic eterozygous/de novo
(NM_021007.2) p-E Y v patios e
3 MM(c.5318C>T) (NM_021007.2) p-Alal773Val likely pathogenic(Y)  heterozygous/de novo
Chr2(GRCh37):2.166187995A>G ) )
4 MM(c.2305A>G) p.1le769Val likely pathogenic(Y) heterozygous/de novo
(NM_021007.2)
5 NM( ¢.3616G>T) Chr2(GRCh37):2.166223822G>T p.Glul206* pathogenic(Y) heterozygous/de novo
6 Whole gene duplication Chr2(GRCh37) / likely pathogenic(Y) heterozygous/de novo
Splice site mutation c. Chr2(GRCh37):2.166165305G>A )
7 / pathogenic(Y) heterozygous/maternal
605+1G>A (NM_021007.2)
Chr2(GRCh37):g. 166166887T>C ) )
8 MM(c.752T>C) p.Val251Ala likely pathogenic(Y) heterozygous/de novo
(NM_021007.2)
Chr2(GRCh37):g. 166166916G>A
9 MM(c.781G>A) p.Val261Met pathogenic(Y) heterozygous/paternal
(NM_021007.2)
Chr2(GRCh37):g. 166179918G>A
10 MM(c.1924G>A) p.Gly642Arg likely pathogenic(N) heterozygous/de novo
(NM_021007.2)
11 MM(c.2620A>G) (NM_021007.2) p.lle874Val likely pathogenic(N)  heterozygous/ maternal
12 MM(c.2588G>A) (NM_021007.2) p.-Arg853GIn pathogenic(Y) heterozygous/ paternal
Chr2(GRCh37): 166165924G>A p-R223Q(p. )
13 MM(c.668G>A) pathogenic(Y) heterozygous/de novo
(NM_001040142) Arg223Gln)

Note: Y=YES; N=Not; MM=missense mutation; NM=nonsense mutation.
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Table 3 Analysis of adjuvant examination and drug therapy in children with SCN2A gene mutation

Treatment
Patient VEEG MRI Treatment effects Treatment no effects )
deteriorates
Bilateral FCV, widening CS VitB6,TPM,CZP,ACTH, H,
1 Slow BA, HA, 3times SS awake. VGB, KD OXC
of bilateral PA, severe At. VPA, PER, NZP, PB
Slow BA, HA, frequent bilateral fp and ~ Abnormal signal at posterior
2 VGB,TPM ACTH, H, CZP /
left fa spikes asleep, 1 time SS awake. horn of bilateral CV, HM.
Irregular Rhythm of BA, general spikes ~ Widening extracranial space
3 . / ACTH, H, VPA /
(paroxysmal SW, SSW) in Bilateral FA,PA, HM
4 Normal Normal LEV / /
5 Not available Normal / / /
6 Not available Hydrocrania / All drugs stop. /
7 Not available Not available / / /
Slow BA, focal spikes. 1 time FS
contemporany with paroxysmal frontal ~Widening extracranial space
8 poray paroxy £ P OXC LEV /
origin SW-eneral high potential slow in left FA.
Waves.
9 Normal BA, general frequent spikes. Normal PB / /
Normal BA, right PA, right back PA Bilateral widening FCV and
10 LEV, OXC /
slow Waves. cisterna magna.
Abnormal signal at posterior
11 Normal BA, transient focal SS. VPA, CZP PB /
horn of left CV, HIE.
Slow BA,HA, short spikes asleep, ACTH, H,VGB,VPA,LEV,
) . Thin callosum, Bilateral LEV(reduce), )
12 particularly bilateral posterior, leFt PA, o TPM, LCM,LTG,VitB6, OoXC
. . . widening FCV, At OXC(control)
OA spikes, 5 times SS during asleep PER,KD
13 Normal Normal LEV, TPM /

Note: BA=Background Activity; FP=Frontal Pole; FA=Frontal Area; PA=Parietal Area; OA=Occipital Area; HA=Hypsarrhythmia; SW=Sharp Wave;

SSW=Sharp-Slow Wave Complex; SS=Spasm Seizure; HM=Hypomyelination; At=Atrophy; FCV=Fetal Cerebral Ventriculomegaly; CS=Cerebral

Subarachnoid; CV=Cerebral; Ventriculomegaly; HIE=Hypoxic Ischemic Encephalopathy; OXC=Oxcarbazepine; PB=Phenobarbital; KD=Ketogenic Diet;

LCM=Lacosamide; LTG=Lamotrigine; LEV=Levetiracetam; VPA=Valproate; TPM=Topiramate; H=Hormone; VGB=Vigabatrin; PER= Perampanel.
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