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SHEMA 1.
SCHEME 1. Genealogical trees of three Serbian families with generalized epilepsy with febrile seizures plus.
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III-6

III-4

III-3

va II-3 i II-4

SCN1A,
SCN1B i GABRG2

SLIKA 1. Hz
FIGURE 1. Generalized discharges of the spike-wave complexes at 4-6 Hz of proband of the OM pedigree.
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GENERALIZED EPILEPSY WITH FEBRILE SEIZURES PLUS: 
CLINICAL AND GENETIC ANALYSIS OF THREE SERBIAN FAMILIES

Aleksandar J. RISTIĆ1, Slavko JANKOVIĆ1, Grazzia ANNESI2, Sara CARRIDEO2, Ferdinanda ANNESI2, Antonio 
GAMBARDELLA2,3, Goran MAKSIMOVIĆ4, Brankica GNJATOVIĆ5, Igor PETROVIĆ1, Nikola VOJVODIĆ1, Dragoslav SOKIĆ1

1Institute of Neurology, Clinical Centre of Serbia, Belgrade; 2Institute of Neurological Sciences, National Research Council, Piano 
Lago di Mangone, Cosenza, Italy; 3Institute of Neurology, University Magna Graecia, Catanzaro, Italy; 4General Hospital „Sveti Vrači”, 

Bijeljina, Republic of Srpska; 5General Hospital, Prijedor, Republic of Srpska

ABSTRACT
The results of clinical and genetic analysis of three Serbi-

an families (pedigrees) with autosomal dominant inheritance, 
incomplete penetrance and phenotypic features of GEFS+ are 
presented in this study. Mutation analysis of the SCN1A, SCN1B 
and GABRG2 genes was performed in all affected and some 
unaffected members of these three families. Twenty-six exons 
of SCN1A, five exons of SCN1B and nine exons of GABRG2 
were individually amplified using primers based on intron-
ic sequence. PCR products were sequenced in both forward 
and reverse directions. Subsequently, the samples were run 
and analyzed using 377 DNA automated sequencer. No con-
sanguinity was noticed. The MM and OM family members live 
in Republic of Srpska while KS family originates from the cen-
tral Serbia. No mutations of the exons of SCN1A, SCN1B and 
GABRG2 genes were found in tested subjects. Obligate carri-
ers in MM family (III-1, III-2, and III-4) exhibit variable expressiv-
ity or incomplete penetrance rather than proof of polygenet-
ic inheritance. OM pedigree follows autosomal dominant pat-

tern despite reduced penetrance. Bilinear transmission may 
assume the possibility of multigenetic mode of inheritance in 
KS family. The fact that all affected members in three Serbi-
an families were negative for mutations in SCN1A, SCN1B and 
GABRG2 genes strongly supports the hypothesis of significant 
genetic heterogeneity of GEFS+. Recognizing GEFS+ on clin-
ical grounds contributes to more precise integration of this 
syndrome into already existing classification of epileptic syn-
dromes.
Key words: genetics, inherited epilepsy, generalized epilepsy 
with febrile seizures plus (GEFS+), Serbian population
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