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A Novel Nonsense Mutation in Leucine-Rich,
Glioma-Inactivated-1 Gene as the Underlying Cause
of Familial Temporal Lobe Epilepsy

Sumaira Kanwal*” Dear Editor,
Da Hye Yoo® Epilepsy constitutes a group of chronic neurological disorders that can be diagnosed at all
Shahzad Tahir® ages and is characterized by recurrent seizures in which abnormal electrical activity causes
Su Jung Lee® altered perception or behavior. The prevalence of epilepsy varies between countries and
Min Hee Lee? ethnic groups, and generally ranges from 0.1% to 0.5%, but this increases to more than 1% in
Byung-Ok Choi’ underdeveloped countries. Multiple factors such as genetic and environmental factors are as-
Ki Wha Chung® sociated with the etiology of epilepsy. Epilepsy is genetically highly heterogeneous and shows
*Department of Biological Sciences, a weak genotype-phenotype correlation.' More than 100 genes have been reported to be im-
Kongju National University, plicated in the seizure phenotype. As the environmental factors, infection, brain tumor, cere-

Gongju, Korea

oD, I brovascular disease, degenerative brain disease, trauma, and impairment of the cerebral cor-

epartment of Biosciences,

COMSATS University Islamabad, tex are suggested to be associated.

Cg?hiwallppaki:.tat"_ s Autosomal dominant lateral temporal lobe epilepsy (ADLTE or ETL1; MIM 600512) is a
rimary Psychiatric an . K . . K K

Addiction treatment Center. specific form of temporal lobe epilepsy characterized by partial seizures. ADLTE is caused

Subh-e-Nao Hospital, by dominant mutations in the leucine-rich, glioma-inactivated-1 (LGII) gene on chromo-

dgahlwal’ Paldstan some 10q22-q24.* Many LGI1 mutations have been reported as causes of ADLTE and spo-
epartment of Neurology,

Samsung Medical Center and radic epilepsy:* LGI1 protein is strongly expressed in the lateral temporal lobe, and it is known

fsaﬂsurllﬁ /;dYanced 'zs_lt_iwt: to form the LGI1-ADAM?22 epilepsy-related ligand-receptor complex that plays important
or Hneal cience ana lech, . . .. . . 1.

Sungkyunkwan University roles in synaptic transmission and brain excitability.’

School of Medicine, More than two million people in Pakistan suffer from epilepsy, which constitutes around
Seoul, Korea

5% of the epilepsy patients worldwide. However, genetic tests for epilepsy have rarely been
performed in Pakistan. This study examined a large Pakistani autosomal dominant epilepsy

Received - May 17, 2018 family (family ID: EF-23) comprising seven siblings: five affected and two unaffected indi-
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Accepted  July 10,2018 viduals (Fig. 1A). The five affected family members had a history of complex partial seizures.
Correspondence All of them had experienced auditory auras or ictal aphasia followed by secondarily general-
Byung-Ok Choi, MD, PhD ized tonic-clonic seizures (SGTCs), and one individual (II-1) additionally had visual symp-
Department of Neurology, toms followed by SGTCs. The ages at seizure onset ranged from 5 to 15 years (10.8%3.7 years,
Samsung Medical Center and . . . . .

Samsung Advanced Institute mean®SD). Both the seizure semiology and the neuropsychological findings pointed to lat-
for Health Science and Tech, eral temporal lobe dysfunction in this ADLTE family. This study was approved by the IRB of
2ungkyunkwar.l University Kongju National University (IRB No. KNU-IRB-2015-67-2) and Samsung Medical Center (IRB

chool of Medicine,
81 Irwon-ro, Gangnam-gu, No. SMC 2015-08-057-002).
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Exome sequencing of the proband (II-6) revealed a novel ¢.988C>T (p.R330X) nonsense
Tel +82-2-3410-1296

Fax +82-2-3410-0052 mutation in LGII. Sanger sequencing showed complete cosegregation of the mutation, with
E-mail  bochoi77@hanmail.net the five affected individuals in the EF-23 pedigree (Fig. 1A and B). The LGII mutation was lo-
Ki Wha Chung, PhD cated in the highly conserved third leucine-rich glioma-inactivated epitempin protein repeat

Department of Biological Sciences,

Kongju National University domain (Fig. 1C and D). The p.R330X mutation was not reported in several global human ge-

56 Gongjudaehak-ro, nome databases, including the 1,000 Genomes Project (http://www.1000genomes.org/),
Gongju 32588, Korea
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Fig. 1. LG/7 mutation in an ADLTE family. A: Pedigree of an ADLTE (EF-23) Pakistani family. The pedigree shows six affected individuals: A deceased fa-
ther and five siblings. The genotype of the ¢.988C>T mutation in LG/1is indicated underneath each examined individual. The proband (II-6) is indicated
by an arrow. Open and filled symbols indicate unaffected and affected members, respectively. B: Sequencing chromatograms of the ¢.988C>T muta-
tion in LGI1. The mutation site is indicated by the vertical arrow. C: Schematic of the domain structure of the IGI1 protein and the location of the
p.R330X mutation (red box), which is located in the third EPTP domain. The p.R474X mutation was reported by Morante-Redolat et al.* D: Conserva-
tion of the amino acids at the mutation site among several vertebrate species. ADLTE: autosomal dominant temporal lobe epilepsy, C-Cys: cysteine-
rich region from the C-terminal to the leucine-rich repeat region, EPTP: epitempin protein, LGI1: leucine-rich, glioma-inactivated-1, LRR: leucine-rich
repeat region, N-Cys: cysteine-rich region from the N-terminal to the leucine-rich repeat region, SP: signal peptide.

Exome Sequencing Project (http://evs.gs.washington.edu/ Supplementary Materials
EVS/), the Exome Aggregation Consortium (http://exac. The online-only Data Supplement is available with this arti-
broadinstitute.org/), or the Korean Reference Genome Data- cle at https://doi.org/10.3988/jcn.2018.14.4.591.

base (http://152.99.75.168/ KRGDB/menuPages/introKor.jsp).
Another nonsense mutation (p.R474X) in LGII has been re-
ported in an ADLTE family.’ In addition to the LGII p.R330X
mutation, several rare or private nonsynonymous variants Acknowledgements

Conflicts of Interest
The authors have no financial conflicts of interest.

were identified in the epilepsy-related genes from the exome This study was supported by the Korean Health Technology R&D Project,
Ministry of Health & Welfare (HI15C1560 and HI16C0426), and the Na-

of the proband (Supplementary Table 1 in the online-only
tional Research Foundation (2017R1A2A2A05001356 and 2018R1A4A

Data Supplement). However, they were not considered to be 1024506), Republic of Korea.
the underlying cause of the epilepsy phenotype due to the pres-
ence of nonsegregation within the family. Examination of REFERENCES
mitochondrial DNA revealed no causative variants including 1. El Achkar CM, Olson HE, Poduri A, Pearl PL. The genetics of the epi-
long deletions or depletions. lepsies. Curr Neurol Neurosci Rep 2015;15:39.

This study has identified a novel LGI1 stop-gain mutation 2. Kalachikov S, Evgrafov O, Ross B, Winawer M, Barker-Cummings C,
. . . . Martinelli Boneschi FM, et al. Mutations in LGI1 cause autosomal-
in a large autosomal dominant family with lateral temporal . - . .

‘ . dominant partial epilepsy with auditory features. Nat Genet 2002;30:

lobe epilepsy, which represents the first case of an LGII muta- 335-341.
tion in Pakistan. These findings will be helpful when setting 3. Morante-Redolat JM, Gorostidi-Pagola A, Piquer-Sirerol §, Sdenz A,

Poza JJ, Galan J, et al. Mutations in the LGI1/Epitempin gene on

up the molecular diagnosis of epilepsy in Pakistan. ¢ )
10q24 cause autosomal dominant lateral temporal epilepsy. Hum Mol

592 J Clin Neurol 2018;14(4):591-593



Kanwal S et al. J C N -

Genet 2002;11:1119-1128. 5. Yamagata A, Miyazaki Y, Yokoi N, Shigematsu H, Sato Y, Goto-Ito S,
4. Chen T, Giri M, Xia Z, Subedi YN, Li Y. Genetic and epigenetic mech- etal. Structural basis of epilepsy-related ligand-receptor complex LGI1-

anisms of epilepsy: a review. Neuropsychiatr Dis Treat 2017;13:1841- ADAM?22. Nat Commun 2018;9:1546.

1859.

www.thejen.com 593





