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Severe myoclonic epilepsy of infancy
or Dravet syndrome

# Normal PMD & MRI before the onset of seizures

# Onset < 1 yr: seizures +++ triggered by fever

# Febrile and afebrile polymorphic seizures
(generalized, partial seizures & absences)

# Pharmacoresistant

# Psychomotor delay, myoclonic jerks > 2 yrs

# Mental retardation, behavioral disturbances
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# Sporadic cases I

% /0-80% de novo mutations in the SCN1A gene
(voltage-gated sodium channel alpha 1 or Nav1.1)



Search for new genes responsible for Dravet
syndrome

> 121 SCN1A-negative /\
SCN1A (26 )

patients
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Search for micro- lllumina 370K
rearrangements arrays




Identification of a male patient with a hemizygous
Xqg22.1 deletion

GT Samples / HOT0168 [21] (1pxi=218KB)

Patient 1

pegndogere  pssndomenpe oaspdozzpe PCDHIY

Del Chrx: 98.731.380-99.618.794



Function of protocadherins in the CNS
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 Highly expressed in CNS

« Cadherin superfamily (02 protocadherm

» Membrane protein (6 extracellular EC
domains, 2 intracellular CM domains)

« Ca+-dependent homophilic/

heterophilic Interactions g

* Potential role in neuronal survival &
migration during development

3 Screening of PCDH19 in 73 SCN1A-negative DS patients



Identification of 9 different point mutations in
11 unrelated female patients

c.142G>T/ c.352G>T/ c.859G>T/ c.506del/ ¢.1036_1040dup/
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Human PCDH1S ICVIEVEIHDLNDNAPSER LVVEKS LD} EfQSHYSFRI KVTVSVLDTN NPPVINLL LAKDGGLPS! SNATVRVI
Rat PCDH1S ICVIEVEIHDLNDNAPSER LVVEKSLDYETQSHYSFRI KVTVSVLDYNPNPPTIINLL LAKDGGMPSLPSNATVRVI
Mouse PCDH1S ICVIEVEIHDLNDNAPSER LVVEKSLDYETQSHYSFRI KVTVSVLDYNPNPPTIINLL LAKDGGLPSLPSNATVRVI
Dog PCDH19 ICVIKVETHDLNDNAPSEP LVVEKSLDHETQSHYSFHI EVTVSVLDTNPNPPVINLL LAKDGGLPSLPSNATVRVT
Tetraodon PCDHI1S ICVIEVEIYDENDNAPRE P LVVQKSLDYETQSHYTYET KVTVNVNDTINPNPPVISLL LAKDGGNPSHLESNATVRIV
Human PCDH1T ICMIKVEL NDNAPSES LVIQKALDYERONHHTLVL EVTVKELIDHWPNAPSIGEV LAKDSGAPAHLESNATVRVT
Human PCDH10 LEQVEIEVIDENDNPPSE P LVLEKPLDYEPOAVHRYVL KVLVRVLDANPNAPEISFS EARDAGSPQALRGNATVNIL
Human PCDH18 LFHIEVEVIDENDNSPOF S LIVVRELDHELESSYELQL KITIKVVDYNPNEPEININ EARDGGSPEKYLYSNTTVVLT
Human PCDHS LVHVEVEVH DHAPRFP LVLLOELDYEFQAAYSLEL KVIVRIRDYNPHNAPDIAIT QASDGESPO{LESSALVOVR
Human PCDH11X LVKIRFLIYDENDNAPLFP LIVQEKELDHEEKDT YVMEWY MY LVNVTDYNPNYVESIDIR LAKDNGVPPALT SNVTVEVS
Human PCDH11Y LVETIRFLTIHDINDNAPLEP LIVQKELDYEEEDT YVMEYV MY LVNVTDYNPNYVESIDIR LAEKDNGVPPALF SNVTVEVS
Human PCDHY LIKIKITVHDfNDNAFME R LIVQONLDYEREDT YVMET TYVTINVTDYNPNEPNIDLR TARDNGTPP{LPSOAAVIVT
Human PCDH1 LLEGQIEW NENTPNEA LIVMGNLDJERWDSYDLTI OVUVVTVEDMNPHNAPTIETIR NAKDKGIPVALPGSTTVIVQ
Human PCDHY LFEGQVIVIDENDNTPTER || TVVLNTKDHNPNVESTETR VAADRGSPSHLPGTATYVLVN




Pedigrees & segregation of the mutations in the
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Figure 1 Mutations in PCOAHIS cause EFME. Pedigrees of the seven EFME families showing the characteristic inheritance pattern of affected females and
transmitting males. Each of the X chromosome-encoded POOHI S mutations segregated with the EFMR clinical phenotype. An example of a sequence

chromatogram of a PCOA IS mutation as detected in an affected female is shown for each family




An unusual X-linked inheritance

Recessive X-linked
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Principle of cellular interference

Normal individuals
(male/ female)
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WT protocadherin 19
Is expressed in all
neurons
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Mutated males
(hemizygous)
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neurons
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Asymptomatic

Mutated heterozygous
females

Mosaic mutated males

Females are
MOS_AIC

and Sex Differences in Disease

Barbara R. Migeon

Epilepsy and MR




Mosaicism in the patient with the PCDH19 deletion

Lymphocytes Fibroblasts

Patient
(male)

Control
(female)



Micro-rearrangements of PCDH19 in females

Deletion of exons 1-3

Whole gene deletions
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Mutations of PCDH19 in female patients with
epilepsy but without cognitive impairment

Generalized epilepsy with febrile seizures
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Cryptogenic partial epilepsy

c.437 C>G / p.Thr146Arg
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Conclusions

» High-density SNP arrays are a good tool to identify micro-
rearrangements and new genes

« PCDH19: new gene responsible for epilepsy +/- mental delay

* Frequent mutations: 15% of female patients with epilepsy and FS
« Unusual X-linked inheritance affecting mainly females

 Familial / sporadic cases (inherited / de novo)

* New pathophysiological mechanism : cellular interference
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Craniofrontonasal syndrome

* Another disease with unusual X-linked inheritance

Forward
signaling

TN J.gcguu
Wieland et al, 2004
Twigg et al, 2004

= Mutations in Ephrin B1 (EFNB1 en Xq12) Ephrin
* Mouse model supporting cellular l:
interference as the pathological mechanism sRieg\rI;?:g

Compagni et al, 2003 D’apres Wieacker & Wieland, 2008



