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[Abstract] Objective To analyze and summarize the clinical and genetic characteristics of
potassium channel gene variation in infant epileptic encephalopathy (EE). Methods and Results A total
of 11 infants with EE associated with potassium channel gene variation admitted to Hu'nan Children’s
Hospital from July 2016 to January 2020 were tested by the next generation sequencing (NGS). The
variants and their sources were verified by Sanger sequencing. The clinical phenotype included epilepsy of
infancy with migrating focal seizures (EIMFS, 4 cases), Ohtahara’s syndrome (OS, 2 cases), infantile spasm
(IS, 2 cases) and nonspecific EE (3 cases). There were 8 cases of new genetic variation and 3 cases of
genetic variation (all from mothers). The variation types were KCNQ2 gene variation (5 cases), KCNT1 gene
variation (4 cases) and KCNBI gene variation (2 cases). Several antiepileptic seizure medicine (ASM) were
used in combination therapy, and some of the infants were assisted with ketogenic diet (3 cases). After a
mean follow-up of 19 months, 3 cases were completely free of seizures, one case was effective, 7 cases were
ineffective, and 11 cases were all left with mental retardation and movement disorders. Conclusions
Potassium channel gene variation is a common genetic cause of EE in infants, which can cause different
clinical phenotypes. Genetic testing can assist in the etiological diagnosis and provide theoretical basis for
precise treatment.
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Table 1. Clinical data and gene test results of 11 children with EE
wideen g wken SORTARE g RS Sk
1 BHE 9 A IS FERFREGO) HrmE R, e RELE  KCNBI ¢.1130C > T(p.Thr3771le) RS 5
2 B 1% R RHEE FEAFIRZ(36) jﬁ“%*ﬁfﬁ&{t ir“(z M(%)  KCNBI ¢.935G > A(p.Arg312His) BRI
W (2)BiMg 5 4
3B 34A EIMFS  &EEERHFRZEQT) H g MA, 20k KCNTI ¢.862G > A(p.Gly288Ser) R S
Ja P 2 1R
4 HEE 50K EIMFS  BEERHERZE(28) HrmiEl, 2iEk KCNTI ¢.1421G > A(p.Ala474His) RS 5
ikt 5 1
5 M 10K EIMFS WEERTRG(36) HRITHREM, &R, KCNTI ¢.19G > T(p.Ala7Ser) HYERESS
SR P S R 1
6 Btk 2R EIMFS  FEEREFRZEG3I) EE*@@{Mt T KCNTI ¢.1283G > A(p.Arg428Gu) R A 5
7 Bk IPN 08 FHERFBRGE(30) BEAMH, 20 EE KCNQ2 ¢.1658G > A(p.Arg553GIu) RS
8 Hik 2K 08 HEREFREQ9) BE-ME,ZREERE KCNQ2 ¢.917C > T(p.Ala306Val) WRA 5
9 Ltk 4K AEERHEEE PELEFREZ(S3) Iﬁ%fi%{t KRR KCNQ2 ¢.807G > A(p.Trp269%) AREREFS
RE [ER1S
10 B 44A IS FEREREQ9) HREHLKEE RFEERE  KCNQ2 ¢.11644>T(p.Leu388Phe) T REEE
1At 3R ARRERMEEE WERFREGS) TR, KR KCNQ2 ¢.1720-1721delGG(p.GlyST4ls) i 75+

ifﬁﬁ 5] 1&*]]%% ZEW

IS, infantile spasm, B LR ZEGE s EE, epileptic encephalopathy, P 1 % 9 5 EIMFS, epilepsy of infancy with migrating focal seizures, LZSIN
PRI P U7 7 1k R AR & AE 508, Ohtahara’s syndrome, K R 254 1F ;DQ, developmental quotient, & & i
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EEG during seizure of children with IS showed clusters of spasms.
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Figure 3 Interictal EEG of children with nonspecific EE showed generalized spike wave, spike slow
compound wave.
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Table 2. Treatment and prognosis of 11 children with EE
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CDKL5tZJiE  CDKLS deficiency disorder(CDD)
NEIAT M IT ik cognitive behavioral treatment( CBT)
Z R R AR R ZBR  triiodothyronine(T,)

A JUL 25 446 000 2% A AL

sporadic amyotrophic lateral sclerosis(sALS)

LiZ s 450  upper motor neuron(UMN)

DA ANMIE  oligodendroglioma(OD)
DRBIEAME  oligoastrocytoma( OA)

P2 IO IR AL neuron-specific enolase(NSE)

HEWE BT [ 4% 31 Quality of Life in Epilepsy 31(QOLIE-31)

HFIKE  ketogenic diet(KD)
W5 K B visual-evoked potential(VEP)
AR video electroencephalography (VEEG)
SR TARFHIE I £

receiver operating characteristic curve(ROC)
ZARES E R E  receptor tyrosine kinase( RTK)
Ko AT AR Y HY IR R A A

variable number tandem repeat( VNTR)
KBEEH4  aquaporin 4(AQP4)
2 ZERFE T BEFS RS | serine palmitoyltransferase(SPT)
2 S IR R Ve % il I 0 3 1

serine palmitoyltransferase long chain base subunit 1
(SPTLC1)

L 20 9 B A T A 1
myelin oligodendrocyte glycoprotein(MOG )
BRI S
collapsin response mediator protein S(CRMPS5)
WEXPL)E  carbohydrate antigen(CA)
FERER TSN idiopathic generalized epilepsy(IGE)
W K HL 7 somatosensory-evoked potential (SEP)
PP T 40 i regulatory T cell(Treg)
A T B I I U R B
dipeptidyl-peptidase-like protein( DPPX)
52— A 4 AR PPAN 1 R
Unified Parkinson’s Disease Rating Scale(UPDRS)

¢ JN ) S -

RAMBEALE 4 2A  synaptic vesicle protein 2A(SV2A)

MR P TESET 8 A
programmed cell death protein 1(PD1)

AR FEPEFE T H R 1
programmed cell death protein ligand 1(PDL1)

MR Y SZHS cell based assay(CBA)
MAEERIF L cell gene therapy(CGT)
MM EE CHAILEE  cytochrome C oxidase(COX)
MAESM L extracellular matrix(ECM)
MBEFE e cell-based assay(CBA)
T W45 hypothalamic hamartoma( HH)
TS M LI lower motor neuron(LMN)
BAETYEEH  dominant negative effect( DNE)
MATVESEf G HLUIR  excitatory postsynaptic current( EPSC)
B MI T morphometric analysis program(MAP)
IRV AVEMEIL PRI episodic ataxia type 1(EAT1)
PEFEE 55 (0 i P42 JRCH) 1) 77

selective serotonin reuptake inhibitor( SSRI)
M4 EMEE M 4 angiopoietin-like 4(ANGPTL4)
0 B e i R — A% R Wl R

nicotinamide adenine dinucleotide phosphate(NADPH )
BRI ZF /A

oxygen glucose deprivation and reoxygenation(OGD/R)
J s M 2R K-1  glucagon-like peptide-1(GLP-1)
WAL ZEERRE  hereditary spastic paraplegia( HSP)
N-Z R4 %R N-acetyl-aspartate(NAA)
SR WU, abnormal muscle response( AMR)

B)LEEZESAE  infantile spasm(1S)
[WestZE A5 1E  West's syndrome(WS) ]

LB o UL 2R

severe myoclonic epilepsy in infancy(SMEI)
[ DravetZE 5 fE  Dravet's syndrome(DS) ]

L 5 P 0 P AR

migrating focal seizures of infancy(MFSI)



