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Abstract 

Background  

The X-linked cyclin-dependent kinase like 5 (CDKL5/STK9) gene has been shown to be responsible 

for a severe encephalopathy condition characterized by early onset of epilepsy and severe 
developmental delay. CDKL5 mutations have been shown to be more frequent among female patients.  

Results 

Here we report a 6- month male patient, second child of a healthy non consanguineous in the Iranian 

population. He has been affected by early onset epileptic refractory seizures and developmental delay. 
Whole-exome sequencing (WES) has revealed a base substitution c.173T>A in CDKL5 gene, 

resulting in the formation of stop codon p.L58X. This mutation resides in the catalytic domain of the 

corresponding protein and is expected to result in premature RNA break down with no CDKL5 
resulting protein.  

Conclusion   

The present report highlights the importance of CDKL5 mutation analysis in male patients affected 

with early onset refractory epilepsy. 
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1-INTRODUCTION 

The X-linked cyclin-dependent kinase 

like 5 (CDKL5, OMIM 300203) gene 

(previously called STK9, serine/threonine 

kinase 9) has been shown to be responsible 

for a severe encephalopathy condition 

(ISSX, OMIM 308350) (1). The main 

features are an early onset of epilepsy 

usually starting before 2 months of age and 

severe developmental delay in spite of any 

period of regression (2). The phenotype 

resembles an atypical Rett syndrome (3) 

combining autistic characteristics, lack of 

speech, motor deficiency, severe mental 

retardation, early epilepsy and infantile 

spasms (2). Early occurrence of the 

epileptic seizures in the first six months 

differentiates the patients with CDKL5 

mutations from patients with typical Rett 

syndrome due to a MeCP2 mutation. 

Mutations in CDKL5 are responsible for 

about 10% of the female patients affected 

with early onset of a severe refractory 

seizure disorder or infantile spasms with 

severe hypotonia and girls with Rett-like 

phenotype and early onset seizures. Such 

mutations are seen rarely in male patients 

(4). Although no distinctive 

electroencephalogram (EEG) pattern has 

been correlated to CDKL5 mutations, 

epileptic spasms are a common seizure 

type illustrated in patients with CDKL5 

mutations (5).  

2-CASE PRESENTATION 

Here we report a 6- month male patient, 

second child of a healthy non 

consanguineous in the Iranian population.  

The pregnancy was uneventful and he was 

born at term. Prenatal history revealed no 

complications and no documented 

exposure to medications or other 

teratogens. His birth weight, height and 

head circumference were on 50
th

 

percentile. His Apgar scores were 9 and 10 

at one and five minutes respectively. He 

was affected with tonic flexion seizures 

since 20
th
 days after birth. Although 

treated with phenobarbital, clobazam, 

vigabatrin and topiramate, he suffered 

from refractory seizures. His psychomotor 

development was severely delayed. He did 

not develop any communication skills and 

cannot support his head and neck. He had 

no dysmorphic facial appearance. EEG 

showed multifocal interictal spikes 

particularly in posterior quadrants during 

sleep. His video-EEG monitoring showed 

a severe symptomatic epilepsy syndrome 

with tonic-clonic seizures. Brain magnetic 

resonance imaging (MRI) revealed no 

structural malformation. His audiography 

test, electroretinography (ERG) and visual 

evoked response (VER) were normal. No 

evidence of a storage disorder or a 

detectable metabolic or neurodegenerative 

disorder was demonstrated in laboratory 

investigations. In order to find the 

underlying genetic cause, peripheral blood 

samples was obtained from patient and his 

parents in  ethylenediamine tetraacetic acid 

(EDTA) tubes after getting approval of the 

study protocol by the ethics committee of 

the institution and informed consent from 

parents. DNA was extracted from 

peripheral blood of the patient using 

salting out method. Whole exome 

sequencing was carried out using 

illumina’s Genome Analyzer for the 

patient with focus on 2752 Online 

Mendelian Inheritance in Man (OMIM) 

disease genes (BGI-Clinical Laboratories, 

Shenzhen, China). The sequence analysis 

showed a base substitution c.173T>A in 

CDKL5 gene, resulting in the formation of 

stop codon p.L58X. The results were 

verified by Sanger sequencing using the 

ABI Prism3130 Genetic Analyzer 

(Applied Biosystems, Foster City, CA, 

USA). Targeted sequencing on the mother 

showed that she did not carry the detected 

variant (Figure.1).
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                            Fig.1: Nucleotide change in proband (1a) and his mother (1b). 

3-DISCUSSION 

Mutations in the CDKL5 gene 

demonstrated in patients with early onset 

epileptic seizures. These mutations have 

been shown to affect mostly females (6). 

Although recurrent mutations have been 

reported, most mutations have been 

detected in single patients (5). The 

detected mutation in this study (p.L58X) 
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has not been reported previously. 

However, an adjacent codon has been 

shown to be affected by a nonsense 

mutation, resulting in p.R59X. This 

mutation has been reported in 2 

independent female patients with early 

onset epileptic encephalopathy, but distinct 

dysmorphologic features (5, 7). The 

reported mutation in the present study 

resides in the catalytic domain of CDKL5. 

Mutations in such location have been 

demonstrated to associate with earlier 

onset refractory infantile spasms and more 

rigorous late onset multifocal and 

myoclonic epilepsy than mutations 

affecting C terminal location (2). The early 

stop codon produced by the mutation 

p.R59X would result in transcription 

termination and subsequent RNA break 

down with no CDKL5 protein (7). Such 

events are expected occur following 

p.L58X mutation as well. Previous studies 

have revealed that CDKL5 mutations are 

considerable etiological factors for 

neurodevelopmental disorders especially 

in female patients with early onset 

epileptic encephalopathy and have 

suggested mutation screening of this gene 

for such patients (5).  

4-CONCLUSION 

Mutations in the CDKL5 gene have 

been supposed to be less frequent in males 

and have been shown to be associated with 

genomic deletions in few cases (5, 8). 

However, in the present study, we have 

demonstrated a de novo nonsense mutation 

in a male patient. The present report 

highlights the importance of this analysis 

in male patients affected with early onset 

refractory epilepsy as well. 
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