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1. Childhood absence epilepsy (Table 1)
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2. Juvenile myoclonic epilepsy (Table 2)

HInB D TA D> AFED Juvenile myoclo-
nic epilepsy (JME) T& Y, RBIRFE#HIZEH
KT E2RRBESFERTH-72, TDHhH, RBin
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Table 1 Distribution of clinical forms in affected relatives of probands with

CAE (n=20)
Phenotype Siblings Parents Children recl):ta%clievres Total
CAE 10 1 1 1 13
JME 1 0 0 0 1
EGTC 1 1 0 0 2
BECT 1 0 0 1 2
Symptomatic partial epilepsy 1 2 0 0 3
Unclassifiable epilepsy 1 1 0 0 2
FC 2 0 0 1 3
Total 17 5 1 3 26

CAE : childhood absence epilepsy. JME : juvenile myoclonic epilepsy.
EGTC : epilepsy with generalized tonic-clonic seizures.
BECT : benign childhood epilepsy with centrotemporal spike.

FC : febrile convulsions.

Table 2 Distribution of clinical forms in affected relatives of probands

with JME (n=8)

Phenotype Siblings Parents r e(l)zta}tlievre s Total
JME 4 0 0 4
EGTC 1 1 1 3
Symptomatic partial epilepsy 0 1 0 1
Unclassifiable epilepsy 4 1 2 7
Total 9 3 3 15

JME : juvenile myoclonic epilepsy.
EGTC : epilepsy with generalized tonic-clonic seizures.

FEORRPS TAPAICREL TV LDH5F
RTHY, I BLARRKRTIE, BiE2EHizHE
F3ADPTADAKREL Tz, 1 KRTH,
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3. Epilepsy with generalized tonic-clon-

ic seizures (Table 3)
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Table 3 Distribution of clinical forms in affected relatives of probands

with EGTC (n=18)

Other

Phenotype Siblings Parents relatives Total
EGTC 11 3 2 16
JME 1 1 0 2
Symptomatic partial epilepsy 3 0 1 4
Unclassifiable epilepsy 4 2 6 12
FC 5 3 1 9
Total 24 9 10 43

EGTC : epilepsy with generalized tonic-clonic seizures.
JME : juvenile myoclonic epilepsy. FC : febrile convulsions.

Table 4 Distribution of clinical forms in affected relatives of probands

with BECT (n=27)

Phenotype Siblings Parents r gzta}tliifgs Total
BECT 13 1 1 15
EGTC 1 1 3 5
Cryptogenic partial epilepsy 4 0 1 5
Symptomatic partial epilepsy 1 0 0 1
Unclassifiable epilepsy 2 6 6 14
FC 4 3 8 15
Total 25 11 19 55

BECT : benign childhood epilepsy with centrotemporal spike.
EGTC : epilepsy with generalized tonic-clonic seizures.

FC : febrile convulsions.
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5. Febrile convulsions (Table 5)

#HF VWA (Febrile convulsions) D%
RiconwTiZ, SEOFEETIE, 1 KRENICH
BT ANADBEFELZ AT 20536 LS B
RENABENRE LT, ZOBELHE LT LD
222 KRBTHY), BETNAOBEEELET
53003, EEmEORRBY 2646 (5 b5 148
FoE & —OMRER), AT 184, [ - B
USNoBEH 498 Th - 72,

6. Benign adult familial myoclonic epi-
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Table 5 Distribution of clinical forms in affected relatives of probands

with FC (n=22)

Other

Phenotype Siblings Parents relatives Total
FC 18 49 93
CAE 0 0 1
EGTC 0 0 1
Unclassifiable epilepsy 2 3 6
Total 20 52 101

FC : febrile convulsions. CAE : childhood absence epilepsy.
EGTC : epilepsy with generalized tonic-clonic seizures.
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Table 6 Lod scores between BAFME and six DNA markers

Marker locus Lod score
DRPLA —12.456
D6S257 (JME Locus) —17.101
D6S294 (JME Locus) —17.092
D8S264 (Northern Epilepsy Locus) —3.103
D8S262 (Northern Epilepsy Locus) —8.879
PFKL (Unverricht-Lundborg type PME Locus) —14.431

BAFME=benign adult familial myoclonic epilepsy.

6=0. Penetrance=96.4%.

Frequency of affected allele=0.00001.
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E#ITHTH B9, BRFL T, EHEBITIC L
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Table 7 Epilepsy genes

Epilepsies Chromosome Candidate gene or its locus

Localization-related epilepsies
Autosomal dominant nocturnal frontal lobe epilepsy 20q13.2—13.3 D20S19, D20S20 & D20S24
[TP20K09] & 58I ?
low voltage electroencepha-

logram & 3 BH:E

Familial partial epilepsy (temporal lobe) 10g

Generalized epilepsies
Idiopathic generalized epilepsies

Juvenile myoclonic epilepsy (EJM1) 6pl1—12  D6S465 &£ D6S294 ic¥eF L7z
6 cM BN

Juvenile myoclonic epilepsy (possible EJM2) Not in 6p

Benign familial neonatal convulsions (EBN1) 20q13 D20S19, D20S20, D20S24 &
DEEH
a4 nicotinic acetylcholin
receptor (CHRN a4)
melancortin-3receptor
opioid-somatostatin-like
G-protein receptor

Benign familial neonatal convulsions (possible EBN2) 8q

Childfood absence epilepsy (possible ECA1) Not in 6p

Specific syndrome
Progressive myoclonus epilepsies

Unverricht-Lundborg type (EPM1) 21q23 mutation of gene encoding
cystatin B

Northern epilepsy 8p

Infantile type of neuronal ceroid lipofuscinosis (CLN1) 1p palmitory protein thioesterase
(PPT) 2 8i8% L T\ 2 &5 T
PEHL X 7E K

Juvenile type of neuronal ceroid lipofuscinosis (CLN3) 16p D16S298 * #4$H, #EEXm D
438 NT I /EEFECHEL T
% BE TR

Finish-variant late-infantile type of neuronal ceroid 13q

lipofuscinosis (CLN5)

Juvenile Gaucher’s disease 1g21-31  gene for human
B-glucocerebrosidase

“Cherry-red-spot-myoclonus” syndrome or sialidosis type 1 10q

Lafora’s disease[ Autosomal ressesive] 6q24 D6S308 & D6S331 t#EF iz
4 cM LIR N FaEE

Myoclonus epilepsy and ragged-red fibers Mitocondrial DNA tRNA ! ¥ $ mutation

Dentatorubal pallidoluysian atrophy 12p CAG trinucleotide repeat
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Summary

Multi-Institutional Study on Families with Epilepsies or Febrile Convulsions
—A Preliminary Report—

Epilepsy Genetics Study Group
Sunao Kaneko, Toru Seki, Kazumaru Wada, Takeshi Chiba, Hideki
Muranaka, Shinichi Niwa, Rumiko Kan, Tsuneo Ono, Teiichi Onuma, Yuichi
Goto, Ohiko Hashimoto, Masato Fukuda, Yusuke Nakamura, Minoru
Isomura, Yasunori Oana, Hirokazu Oguni, Hiroshi Yamadera, Kiyoshi
Hashimoto, Mariko Maezawa, Shoji Tsuji, Hajime Tanaka, Seiichi Hasegawa,
Kotaro Endo, Toru Konishi, Kyoko Maeda, Kazuyoshi Watanabe, Kosaburo
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Aso, Akio Takeda, Itsuo Kawai, Kazumasa Otani, Yasuko Yamatogi,
Takeshi Yasuda, Toshiaki Kugoh, Akira Sano, Takehiko Morimoto,
Taketsugu Minami, Akihisa Mitsudome and Shinichi Hirose

The Epilepsy Genetics Study Group has collected families with epilepsies or
epileptic syndromes at least 2 members affected in one or more generations.
Clinical forms we studied were idiopathic epilepsies, benign adult familial
myoclonic epilepsy, severe myoclonic epilepsy in infancy, benign infantile fa-
milial convulsions and febrile convulsions. In the 20 families with a proband
with childhood absence epilepsy (CAE), 5 (10 families) had CAE in the sib-
rings of the proband. In the 18 families with a proband with epilepsy with gen-
eralized tonic-clonic seizures (EGTC), 619 (11 families) had EGTC in the sib-
rings. In the 27 families with a proband with benign childhood epilepsy with
centrotemporal spike (BECT), 48% (13 families) had BECT in the sibrings. In
the 22 families with a proband with febrile convulsions (FC), we observed 93
affected relatives with FC. In the 17 families with a proband diagnosed as be-
nign adult familial myoclonic epilepsy (BAFME), 126 family members were
affected with BAFME. The locus of BAFME did not map to 6p, 8p, 12p nor
21q.
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