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Firstly described by Dibbens et al 
(nature 2013) associated with 
familial focal epilepsy with 
variable foci 

•  Different lobes: frontal and 
temporal (both mesial and 
lateral) 

•  Variability within the same 
family 

•  NON lesional focal epilepsies 

DEPDC5 associated epilepsy  
(disheveled Egl-10 and pleckstrin domain containing protein 5) 

•  Truncating mutations 
•  Loss of function of DEPDC5 



+ 4 DEPDC5 associated epilepsy… 

mTORopathies 

Highly expressed in the developing and adult human brain 
Highly conserved across species 
Unknown function, possibly a G-protein 
Maybe involved in oncological processes (glioblastoma and 
hepatocellular carcinoma) 



+ 5 mTOR: TSC1/TSC2, and DEPDC5 

French et 
al, 2016 

Everolimus Rapamycin 

Rapamycin has shown seizures 
and SUDEP reduction in a TSC 
mouse model ( (Zeng et al, 2008, 
Meikle et al, 2008)  
Everolimus has been licensed 
for TSC-related epilepsy! 
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-  females (less frequent 

males);  
-  encephalopathy with 

early severe 
developmental delay 
(severely impairment 

gross motor function) 
-  early onset epilepsy, by 3 

months;  (infantile spasms, 
multifocal, myoclonic GTC ) 

-  hypotonia 
-  sleep disturbances 

- Dysmorphisms 
-  negative brain MRI 

- Honeymoon periods 

 CDKL5  Hanefeld variant of Rett syndrome EIEE2 
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Typical ictal electroclinical pattern: ‘prolonged’ generalized tonic–clonic-myoclonic seizures 
This seizure type started with a tonic–tonic/vibratory contraction, followed by a clonic phase, after 

which a series of spasms ensued, gradually translating into rhythmic distal myoclonic jerks. 
It suggests that the thalamus or the brain stem is their generator 

7 CDKL5-related encephalopathy 



+ CDKL5: Honeymoon periods 8 



+ 9 CDKL5-related encephalopathy 
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 CDKL5 and MECP2 

10 

•  Mutations affecting the N-
terminal results in a more 
severe phenotype 

•  De novo 
•  Two functions (cytoplasmatic 

and nuclear) 
•  Defective CDKL5 protein 

influence phosphorylation of 
MECP2 and the trafficking of 
itself between the nucleus 
and the cytoplasm 
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+ Familial cortical tremor, myoclonus 
and epilepsy 

Firstly described by  Uyuma in 1985 (FAME) 
BAFME: Benign Adult Familial Myoclonic Epilepsy 
(BAFME/FAME; OMIM:601068) 
ADCME: Autosomal dominant cortical myoclonus, 
and epilepsy (ADCME/FCTME; OMIM:607876) 
Other achronyms FCMTE, FCTE 
 
•  familial occurrence  (autosomal dominant) 
•  postural and action-induced shivering movement of 

the hands mimicking essential tremor, but showing 
the electrophysiological findings of cortical reflex 
myoclonus [Ikeda et al., 1990; Striano et al., 2005, Uyama et 
al., 2005] 

•  Myoclonus of upper limbs and tonic-clonic 
seizures, often precipitated by sleep-deprivation or 
photic stimulation [Ikeda et al., 1990; de Falco et al., 2003; 
Striano et al., 2005] 

Striano & 
Zara 2010; 

The Atlas of 
epilepsies 

12 
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Neurology, 1999 

FAME1 

FAME2 

FAME3 

FAME4 

FAME5 



+ 14 FAME History: gene(s) 

FAME4: 
YEATS2 

FAME2 
STARD7 

FAME 1: 
SAMD12 

FAME 6: 
TNRC6A 
FAME 7: 
RAPGEF2 

FAME3: 
MARCH6 
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96,185,000 96,190,000 96,195,000 96,200,000 96,205,000 96,210,000 

Simple Repeats 

STARD7 

Exon 2 Exon 1 (AAATG)n(AAAAT)n 

3’ assay 5’ assay 

5’FAM-P2 
5’FAM-P1 

Chromosome 2 

Corbett et al, Nat 
Comm in press 

FAME 2: STARD7 

No expansion 

Expansion 

van 
Blitterswijk, 
Nat Genet 

2018 

Repeated 
Primer-
PCR 
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+ 17 KCNT1 mutations:  
Migrating partial seizures of infancy 
 

Quinidine 
antiarrhythmic, partial antagonist of KCNT1  

previously used to reverse the 
hyperactivity of the mutant KCNT1 in 

Xenopus oocytes  

Gain of function! 
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Quinidine: antiarrhythmic, partial antagonist of KCNT1  

KCNT1 mutations: “ADNFLE” 

Lim et al, 2015 
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2012; 72:298-300 

Children with Ohtahara Syndrome (or 
Early Infantile Epileptic 
Encephalopathy with Suppression-
Burst), the most severe and early onset 
epileptic encephalopathy 

Children with neonatal and/or infantile 
convulsions of unknown origin, 
neuropsychomotor delays, and 
peculiar neuroradiologic features 

KCNQ2:Early-onset epileptic encephalopathy 
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Sodium channel blockers Retigabine 
 (positive allosteric modulator of KCNQ2-5, partially reversing LOF in vitro) 
  

Pisano et al, 2015; Millichap et al, 2016 

KCNQ2:Early-onset epileptic encephalopathy 
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ü New genes 
 
ü New genetic  mechanisms 
  
ü Precision medicine is the 
future 
 
ü Counselling 
 

Highlights and take home messages 21 
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Thanks for your attention! 

22 


