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Epilepsy

Å a large group of highly heterogeneous disorders 

(~2% of the population); known for 1000ôs of years

Å ~ 2/3 of epilepsy is idiopathic (i.e. mostly without

known, but likely genetic aetiology)

Å first epilepsy gene identified in Adelaide in 1995

(é and many others after that)  



Å CHRNA4 ADNFLE 1995
Å KCNQ2 BFNC 1998
Å KCNQ3 BFNC 1998
Å SCNIB GEFS+ 1998
Å SCN1A GEFS+      2000
Å CHRNB2 ADNFLE 2000
Å GABRG2 CAE/FS/GEFS+ 2001
Å SCN2A GEFS+/BFNIS 2001/03
Å GABRA1 JME 2002
Å LGI1 ADPEAF

2002
Å CLCN2 IGE 2003
Å EFHC1 JME 2004
Å CHRNA2 ADNFLE 2006
Å PCDH19 EFMR/Dravet 2008/09
Å SCARB2 AMRF 2008
Å
Å
Å
Å TBC1D24 E+ID/FIME 2010
Å GOSR2 PME 2011
Å
Å

Gene discovery for ñmonogenicò idiopathic epilepsy.

(Fig., courtesy of John Mulley, modified)
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X-linked

Intellectual disability

Å~ 110 genes

X-linked

Epilepsy genes

ÅARX, CDKL5 (ISSX/WS)

ÅPCDH19 (EFMR/Dravet)

ÅSRPX2 (Rolandic epilepsy)
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Genetic causes of epilepsy.

Å > 20 genes (for ómonogenicô epilepsy identified)

Å several CNV variants (<1% each)
Å16p13.11

Å15q11.2

Å15q13.3

Å several órisk/susceptibilityô genes (GLUT1)
Polygenic heterogeneity model for complex epilepsies: 

Dibbens, et al. Genes, Brain and Behavior (2007) 6: 593ï597

Å no common (óGWASô) alleles known/identified

CNV detection by MPS



Published Genome-Wide Associations through 06/2011,

1,449 published GWA at pÒ5x10-8 for 237 traits

NHGRI GWA Catalog

www.genome.gov/GWAStudie



Epilepsy and mental retardation limited to females.

EFMR
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óDravet Syndromeô (SMEI/EIEE)
Depienne et al., Plos Genet 2009



Nonsense & SV Mutations

c.2675 - 6A>G

p.E900Rfs8

p.H203P;F206C

c.78delC

p.S28X

p.E48X

c.213delA

p.Q85X

p.E118X

p.K120R fsX3

p.A142P fsX70

c.434_435insG

p.Y154X

p.T169S fx X43

p.E172G fx X54

p.Y243X

p.E287X
p.N347K fsX23
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p.S671X
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p.L677F fsX41

c.2631_2634delTTTT

c.2617 - 1G>A

p.R886X

p.L81R
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Exon 1 to 3 Deletion

Whole Gene Deletion

Missense Mutations

p.L25P

> 52 Mutations reported (Figure - courtesy of Stanley Tan)



1 Gene  =  1 Specific clinical outcome

Different Genes/Mutations  =  Same clinical outcome
(Genetic Heterogeneity)



1 Gene  =  Multiple clinical outcomes

1 Mutation  =  Multiple clinical outcomes

Multiple genes/mutations =  Outcome
+

+/- Environment



DNA sequencing: Traditional vs óNext Genô (MPS)

sample preparation sequencing data  analysis



Family with AR epilepsy and ID

Arab-Israeli family (S Berkovic)

Mapping (M. Bahlo, WEHI)

Chr. 16; LOD=3.86

~ 9cM interval; ~ 3.2 Mbp

~ 160 genes

Am J Hum Genet. 2010 Sep 10;87(3):371-5



TBC1D24 c.751T>C/p.(F251L) mutation identified

T>C



Overexpression of TBC1D24WT but not TBC1D24F251L increases arborisation and 

axonal length in hippocampal neurons after 5 DIV



Am J Hum Genet. 2010 Sep 10;87(3):365-70



Autosomal recessive PME 

Mapped to:

Chr17: 36,483,334-46,021,780

(M. Bahlo, WEHI)

Australian family (isolated case);

autosomal recessive, IBD (S Berkovic)

M. Corbett et al. AJHG, 88(5):657-63, 2011



Next Gen (MPS) sequencing

GeneSymbol DN

A

Protein Conservatio

n

Notes

ASB16 G>T A>A 23 bp from splice site

HIGD1B C>T L>L 13 bp from splice site

GOSR G>T G144W 0.904

GOSR2 - Golgi SNAP receptor complex member 2/membrin

M. Corbett et al. AJHG, 88(5):657-63, 2011



Multiple cases identified with the c.430G>T, p.G144W mutation 
(all originating from the same ancestor)

Å~ 181 generations old, or 

Å~ 3 600 years (20 years/generation) 

M. Corbett et al. AJHG, 88(5):657-63, 2011



óMPS revolutionô in genetics, biology & medicine

- 100ôs of disease genes discovered

- de novo mutations (ID, ASD, SCHZ) identified

- >1000ôs disease and ócontrolô genomes available 

- entire populations (Faroe Islands; 50k to be sequenced)

- understanding common/complex disease

- understanding of the cancer, role of somatic mutation

- diagnostic re-sequencing/personalised medicine
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óTraditionalô route to diagnosis: Phenotyping, genetics & the gene.

óNext Genô route to diagnosis: óSequence first,  phenotype later.ô


