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[Abstract] Objective To study the clinical features and gene mutations of early-onset epileptic
encephalopathy (EOEE) and to explore the application in pathogenic diagnosis of EOEE by next generation
sequencing. Methods The clinical data of 68 cases diagnosed with unexplained EOEE between June

2014 and December 2017 were obtained and analyzed. Specimens were collected from the selected
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children and their parents. Next generation sequencing was used to detect epilepsy -related genes, and
Sanger sequencing was performed to verify the results and confirm the source of parents, further to identify
suspected pathogenic mutations of EOEE. Results Among 68 cases with EOEE, 18 cases (26.47%) were
detected with epilepsy-related genes. One was diagnosed as pyridoxine dependent epilepsy (PDE), which
was caused by ALDH7AI mutation. One was diagnosed as thiamine metabolism dysfunction syndrome 2
(THMD2), which was caused by SLC19A3 mutation. Among 13 cases of epilepsy syndrome, 6 cases were
diagnosed as Dravet’s syndrome (DS), 5 caused by SCNIA missense mutation and one by SCNIA nonsense
mutation; 4 cases were diagnosed as infantile spasm (IS), one caused by T'SCI nonsense mutation but the
pathogenicity can not be identified while pathogenic mutations were not detected in other 3 cases; 2 cases
were diagnosed as Ohtahara’s syndrome (OS), one caused by STXBPI missense mutation and pathogenic
mutation was not found in the other; one case of malignant migrating partial seizures in infancy (MMPEI)
was not found the pathogenic mutations. Among 53 cases with non-specific EOEE, suspected pathogenic

mutations were detected in 9 cases: one case of SCNSA missense mutation, one case of KCN(Q2 missense

mutation, one case of KCNH5 missense mutation, one case of CACNAIA missense mutation, 2 cases of

CDKL5 nonsense mutation, one case of CDKL5 frame - shift mutation, one case of PCDHI9 nonsense
mutation and one case of GRIN2A missense mutation. All cases were treated by 2 and more antiepileptic
drugs (AEDs), one case of PDE was given vitamin Bs 20 mg/(kg+ d), and one case of THMD2 was given
vitamin B, 25 mg/(kg-d) and biotin 2 mg/(kg-d). After followed by 6 months to 8 years, 15 cases (22.06%)
were seizure free, 21 cases (30.88% ) were part of control and 32 cases (47.06% ) were out of control.
Conclusions  The clinical phenotypes of children with unexplained EOEE are varied. One case was
diagnosed as PDE and one as THMD2 after gene sequencing. After treated by etiological treatment,
patients with remediable genetic disease were seizure free. Some gene sites were denovo mutations which

have not been reported such as missense mutation for SCNIA, STXBP1, KCNH5, CACNAIA, frame - shift
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mutation for CDKLS, and nonsense mutation for PCDH19, which enriched the mutation spectrum of EOEE.
[Key words] Epilepsy; Brain diseases; Genes; Mutation; Sequence analysis
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Table 1. Results of 18 cases with positive gene mutations in 68 children with EOEE
Case Gene Mutation site Chromosome Hereditary mode  Variation type ~ Reported or not  Diagnosis
1 ALDH7A1 ¢.1442G > C (p.Argd81Thr) Chr5 AR Heterozygosis No PDE
¢.1246C>T (p.GIn416Ter)
2 SLCI9A3 ¢.137T > C (p.Leu46Pro) Chr2 AR Homozygosis No THMD2
3 SCNIA ¢.136G > A (p.Glud6Lys) Chr2 AD New Yes DS
4 SCNIA c.664C>T (p.Arg222Ter) Chr2 AD New Yes DS
5 SCNIA ¢.4190T > C (p.Leul397Ser) Chr2 AD New No DS
6 SCNIA c.825T > A (p.Asn275Lys) Chr2 AD New Yes DS
7 SCNIA ¢.568T > C (p.Trp190Arg) Chr2 AD New Yes DS
8 SCNIA ¢.568T > C (p.Trp190Arg) Chr2 AD New Yes DS
9 STXBPI ¢.1652G > A (p.Arg551His) Chr9 AD New No 08
10 SCN8A c.475A > G (p.Lys159Glu) Chrl12 AD Heterozygosis No EOEE
11 KCNQ2 c.637C>T (p.Arg213Trp) Chr20 AD New Yes EOEE
12 KCNHS5 ¢.1388T > C (p.11e463Thr) Chrl4 Undefined New No EOEE
13 CACNAIA ¢.3544G > A (p.Vall182Tie) Chr19 AD New No EOEE
14 CDKL5 ¢.2854C>T (p.Arg952Ter) ChrX XL Heterozygosis Yes EOEE
15 CDKLS5 c.858C > A (p.Tyr286Ter) ChrX XL New No EOEE
16 CDKLS5 c.1363delG (p.Ala455LeufsTer38) ChrX XL New No EOEE
17 PCDHI9 ¢.2566C >T (p.GIn856Ter) ChrX XL Heterozygosis No EOEE
18 GRIN2A ¢.2279G > T (p.Gly760Val) Chrl6 AD New Yes EOEE

Jii

AR, autosomal recessive, 7 Yt {0 (A [ P 35 44 5 AD, autosomal dominant, & 4% €0 {4 & P4 3% 1% ; XL, X-linked inheritance, X 1% 8135 1% ; PDE,
pyridoxine-dependent epilepsy, It 1% TS AR 61 P2 4509 ; THM D2, thiamine metabolism dysfunction syndrome 2, Wil ZAC I X AL A2 /Y,
DS, Dravet’s syndrome, Dravet ZEAHE 5 0S, Ohtahara’s syndrome, K H 2545 E ; EOEE, early-onset epileptic encephalopathy, f- U g
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A 2-month -old infant girl was diagnosed as THMD2. Gene detection results of the patient and her family
The patient was detected SLCI9A3 gene in chr2: 228566898 locus ¢.137 T > C homozygous mutations (arrow
indicates, Panel la). Her father was detected SLCI943 gene in chr2: 228566898 locus ¢.137 T > C heterozygous mutations
Her mother was detected SLCI19A3 gene in chr2: 228566898 locus ¢.137 T > C heterozygous
Her sister was detected SLCI9A3 gene in chr2: 228566898 locus ¢.137 T > C
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Figure 2 A 4-month-old infant girl was diagnosed as EOEE. Gene detection results of the patient and her parents The
patient was detected CDKL5 gene in chrX: 18622407 locus ¢.1363delG mutation (arrow indicates), which was denovo frame-
Her father was not detected mutation in CDKL5 gene in chrX: 18622407 locus (Panel 2b).
mother was not detected mutation in CDKL5 gene in chrX: 18622407 locus (Panel 2c).

shift mutation (Panel 2a).
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