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RESEARCH PROJECT 
 
 
Title 
Genotypic and phenotypic analysis of early onset epileptic encephalopathies with 
suppression-burst pattern 
 
Summary 
This project is focused on a particular form of neonatal epilepsy called early onset 
epileptic encephalopathy with a suppression burst pattern (EESB). This is a very rare 
form of epilepsy that is characterized by :  

- Early onset, before the third month of age, 
- Seizure activity characterized by myoclonies, epileptic spasms and focal or 

multifocal seizures, 
- Specific EEG features consisting in discontinuous traces with bursts of 

generalized spikes and polyspikes lasting 2 to 10 seconds, alternating with 
periods of silence lasting 1 to 20 seconds  

- Encephalopathy with a severe developmental delay, poor neurological 
outcome and high mortality rate in the first years of life. 

This nosological entity has been defined as Ohtahara syndrome, or early onset 
myoclonic epilepsy, according to the main type of epileptic seizures (epileptic spasms 
in Ohtahara syndrome, myoclonic jerks in early myoclonic epilepsy), but the 
distinction between the two entities is often difficult (Aicardi et al.1985, Ohtahara et 
al. 2003) 
Our project focuses on the patients without any obvious cause. Indeed, they 
represent more than half of the patients with EESB. 
 Recently, mutations in three genes have been implicated in these conditions : 

- Hemizygous, de novo, 33-bp duplications in exon 2 of the ARX gene have 
been described in 3 unrelated male patients with early onset epileptic 
encephalopathy (Ohtahara syndrome) that evolved to West syndrome in two 
of them. This mutation is thought to cause the expansion of the original 16 
alanine residues to 27 alanine residues in the first polyalanine tract of the ARX 
protein (Kato et al. 2007). ARX is a crucial gene for the development of 
interneurons in the fetal brain, and a polyalanine expansion in that gene 
causes mental retardation and seizures, including those of early epileptic 
encephalopathy in males (Kato et al. 2007). Clinical observations 
demonstrated the correlation between the length of the repeat and the severity 
of the clinical phenotype. 

- A mutation of the GC1 gene has been described in a consanguineous Arab 
muslim family in Jerusalem with 4 affected sibs with early infantile epileptic 
encephalopathy. The Pro206Leu missense mutation was identified in three of 
them in the SLC25A22 (GC1) gene (Molinari et al. 2005). Proline-206 is highly 
conserved across species in the glutamate and aspartate/glutamate carriers of 
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the SLC25A22 type, suggesting that this amino acid change may impair 
glutamate transport.  

- In a  japanese girl with early infantile epileptic encephalopathy, Saitsu et al. 
identified a de novo heterozygous microdeletion in chromosome 9q33.3-
q34.11 that included the MUNC18-1 gene. Screening of this gene in 13 
additional unrelated patients with a similar phenotype identified 4 different 
heterozygous mutations in the MUNC18-1 gene in 4 patients. All mutations 
occurred in the hydrophobic core of the protein and were predicted to result in 
destabilization and disruption of protein structure. In vitro studies of the mutant 
proteins suggested a tendency for aggregation. The phenotype included 
infantile onset of tonic-clonic or tonic seizures, suppression-burst pattern on 
EEG, profound mental retardation, and MRI evidence of hypomyelination, 
without any brain malformation (Saitsu et al. 2008).  

 
We propose i) to fully investigate the clinical and EEG aspects of this patients, via a 
prospective, national clinical study; ii)To check for MUNC18-1, ARX and GC1 
mutations in all the patients, and iii) second to test several candidates genes in 
patients that do not display any abnormality in either one of these three genes. 
 
GENTOTYPING THE PATIENTS TECHNICAL DESCRIPTION 
 

1. Genotyping of ARX, GC1 and MUNC18-1 
 
 

2. Large scale screening of candidates genes : the glutamate pathway. 
 
The second step of our project is more original. We will take advantage of the recent 
developments of the microarray technology in the field of comparative genomic 
hybridization (CGH) to : 

a- search for new chromosomal imbalances in our cohort using regular CGH 
analysis that is routinely performed in our laboratory. For this project, we will 
use 4x44K arrays from Agilent Technologies. 

b- query inframicroscopic deletions in 134 genes known to be involved in the 
glutamate metabolism using custom arrays from Roche Nimblegen. 

 


