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Epilepsy

A a large group of highly heterogeneous disorders
(~2% of the popul ation) ;

A ~ 2/3 of epilepsy is idiopathic (i.e. mostly without
known, but likely genetic aetiology)

A first epilepsy gene identified in Adelaide in 1995
(é and many ot hers after
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Genetic causes of epilepsy.

> 20 genes (for O6monog

several CNV variants (<1% each)

Al16p13.11
A15q11.2 CNV detection by MPS
A15013.3

several ori1 sk/ suscept.i

Polygenic heterogeneity model for complex epilepsies:
Dibbens, et al. Genes, Brain and Behavior (2007) 6: 5931 597

no common (O60GWASOG) all
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NHGRI GWA Catalog
www.genome.gov/GWAStudie



EFMR

Epilepsy and mental retaraation limited to females.

i
= ﬁﬂ%ﬁ%ﬁ;

] )
%?Ei ﬁ* 8 e

%ﬂﬁ?%oT&lo %ig&%“ﬁﬁjﬁrﬁwuff %ﬁbilf




*  OFADRLADE
\E%Y AUSTRAUA
v (

SAPATHOLOGY

X-linked protocadherin 19 mutations cause female-
limited epilepsy and cognitive impairment  genetics 6/2008

Leanne M Dibbens">!'4, Patrick S Tarpey>!4, Kim Hynes"#, Marta A Bayly!, Ingrid E Scheffer>®,

Raffaella Smith?, Jamee Bomar’, Edwina Sutton?, Lucianne Vandeleur', Cheryl Shoubridge!, Sarah Edkins®,
Samantha J Turner’, Claire Stevens?, Sarah O’Meara?®, Calli Tofts?, Syd Barthorpe?, Gemma Buck?,

Jennifer Cole?, Kelly Halliday3, David Jones®, Rebecca Lee?, Mark Madison?, Tatiana Mironenko?,

Jennifer Varian?, Sofie West?, Sara Widaa®, Paul Wrayj, John Teague3, Ed Dicks®, Adam Butler?,

Andrew Menzies?, Andrew Jenkinson®, Rebecca Shepherd3, James F Gusella®, Zaid Afawi’, Aziz Mazarib?,
Miriam Y Neufeld’, Sara Kivitym, Dorit Lev!!, Tally Lerman—Sagie“, Amos D Korczyns, Christopher P Derry‘r’,
Grant R Sutherland?*, Kathryn Friend!, Marie Shaw', Mark Corbett!, Hyung-Goo Kim®,

Daniel H Geschwind’, Paul Thomas®, Eric Haan*, Stephen Ryan!2, Shane McKee'?, Samuel F Berkovic,

P Andrew Futreal®, Michael R Stratton?, John C I\Klulley‘l’z’4 & Jozef Gécz>*

OPEN a ACCESS Freely available online PLUS

Sporadic Infantile Epileptic Encephalopathy Caused by
Mutations in PCDH179 Resembles Dravet Syndrome but
Mainly Affects Females 2/2009

Christel Depienne %3, Delphine Bouteiller?, Boris Keren', Emmanuel Cheuret?, Karine Poirier’, Oriane
Trouillard’, Baya Benyahia', Chloé Quelin>, Wassila Carpentier®, Sophie Julia®, Alexandra Afenjar'’?,
Agnés Gautier®, Francois Rivier?, Sophie Meyer'?, Patrick Berquin'', Marie Hélias'?, Isabelle Py'?, Serge
Rivera'®, Nadia Bahi-Buisson'”, Isabelle Gourfinkel-An*"'>'"®, Cécile Cazeneuve', Merle Ruberg®?>, Alexis
Brice''*?, Rima Nabbout'®'’, Eric LeGuern'??
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Depienne et al., Plos Genet 2009
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> 52 Mutations reported (Figure - courtesy of Stanley Tan) SATHOLOGY

p.E249D
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IR~ 1 Gene = 1 Specific clinical outcome

Different Genes/Mutations = Same clinical outcome
4 (Genetic Heterogeneity)
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INNNEENR- 1 Gene = Multiple clinical outcomes

NN R- 1 Mutation = Multiple clinical outcomes

Multiple genes/mutations = Qutcome
/
= +/- Environment
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DNA sequencing: Traditionalvs0 Ne xt Genao

sample preparation sequencing data analysis
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TARGET TARGET TARGET
REGION A REGION B REGIONC

() IR X TR X

2|D ?:D 4}0 50

CTATTTCTCCAAAAACTACCAAGACTATGAG TATCTCAT CAATG
CTATTTCTCCAAAAACTACCAAGACTATGAGTATCTCATCAATG

cTatTtCTecAARAAACTACCAAL - - - - - - - - o oo o
CTATTTCTCCAAAAACTACCAATACT - - - - - - - - - o e o o
CTATTTCTCCAAAAACTACCAATACE - - - - - - - - oo e o o
CTaTTTCTCCAaAaaCTACCAATACTATgag - - - - - - - - - - - - -
ctATTTCtCAAAAAACtACCAALACTATGAGT - - - - - - - - - - - -
tatttocacaAAlAaCTACCAATACTATGAGTATCTC - - - - - - -
~tetTiCtecAaAaaCTACCAATACTATGAGTATCTC - - - - - - -

STttecoeCAAAAAcTACCAATICTCTGAGTATCT AL - - - - -
----- tCtoc AAAAACTACCAATACTAaTQAGTATCTCATCA- - -
-------- CCAAIAACTACCAATACTATGAgtAtctcATeaaTt
---------- AAAAACTACCAATACTATGAGLATCTCAtcaaty
----------- dadactacCAATACEATGAGTATCTCATCAATG
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Family with AR epilepsy and ID

Am J Hum Genet. 2010 Sep 10;87(3):371-5
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Arab-Israeli family (S Berkovic)

mmmmmmmmm

Mapping (M. Bahlo, WEHI)

Chr. 16; LOD=3.86
~ 9cM interval; ~ 3.2 Mbp
~ 160 genes
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TBC1D24 ¢.751T>C/p.(F251L) mutation identified

Aligned Heads'
File MHavigate Info Color Din MHisc
nyFasta.ace.l £i 151511732 I ref INC_000016., Sone  Tags| Pos: |2486901

Search for String| Conpl Cont| Conpare Cont| Find Hain Hin| Err/10kb: 100, 00
2,486,840

2,486,880 2,486,920 7,486,940 2,486,960

2,486,900
T T T

COMSENSUZ
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HWI-EAS352:2:90:1703 1186540/ 1= ] :

HWI-EAS352:2:25:621 1153680/ 1 w

HWI-EAS38Z :2:31 : 324 :70580/1 = C

HWI-EAS33E :2:55:828:100040/1 = C ] t e - o sosat Totggatootooo

HWI-EAS358Z2:2:63:1640:143540 /1w 3 C ctccatagagtgagegoccateo

HWI-EAS38Z:2:74:893:133580/1 w= 1 - gatcggastagotogt

o

HWI-EAS33Z:2:39:4170:11140/1 = cgaggag

HWI-EAS38Z2:2:96:1531 :45080/1 = tooggcatagatcaoaggy

HWI-EAS38Z:2:29:934 112618071 = o Coagatcogaagaaco
HWI-EAS352:2:95:901 :114680/1 == C )

HWI-EAS382:2:10:1543 161140/ 10 TI 4 K
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HWI-EAS3582:2:558:655:98680/1 =
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Overexpression of TBC1D24WT but not TBC1D24F251L increases arborisation and
axonal length in hippocampal neurons after 5 DIV

CONTROL TBC1D24"T TBC1D24F25'L
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REPORT

TBC1D24, an ARF6-Interacting Protein, Is Mutated

in Familial Infantile Myoclonic Epilepsy  AmJHum Genet. 2010 Sep 10;87(3):365-70

Antonio Falace,’ Fabia Filipello,2 Veronica La Padula,® Nicola Vanni,! Francesca Madia,*
Davide De Pietri Tonelli,® Fabrizio A. de Falco,5 Pasquale Striano,! Franca Dagna Bricarelli,*
Carlo Minetti,! Fabio Benfenati,23 Anna Fassio,2¢.* and Federico Zaral.6.*
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Autosomal recessive PME

Australian family (isolated case);
autosomal recessive, IBD (S Berkovic)

g —
Mapped to:
- | Chrl7: 36,483,334-46,021,780
e O (M. Bahlo, WEHI)
|T oy |_ . ._J
m ‘ Q . | ‘
‘. u

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

GeneSymbol | DN | Protein | Conservatio | Notes

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

Case 1 Case 2 Case 3 Case 4 Case 5a &b
Australian German Dutch Dutch Dutch
2M cousms:
I 1 2 1 2 1 Q
GIT GIT GIT GfT G/T GIT GIT GIT
. o H@ 3 OO
1 2 1 1 1 2(a) 3(b)
TIT GIT GIT TT GIG TT T
D17S934 187 187 173 173 173 177 181 177 173 177
D17S920 98 98 98 98 98 102 98 102 98 102
D17S791 163 163 163 163 163 163 163 163 163 163
D17S931 234 234 234 234 234 234 234 234 234 234
(0 N x A e e
D17S1785 87 87 87 87 87 87 87 87 87 81
D17S1795 163 163 170 170 170 170 170 170 170 172
D17S1820 270 274 263 274 261 261 261 261 263 263

A ~ 181 generations old, or
A ~ 3 600 years (20 years/generation)

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



ARTICLE

doi:10.1038/naturel0423

Deep sequencing reveals 50 novel genes
for recessive cognitive disorders

Hossein Najmabadi-?, Hao Hu?*, Masoud Garshasbi'**, Tomasz Zemojtel*, Seyedeh Sedigheh Abedini', Wei Chen??,
Masoumeh Hosseini', Farkhondeh Behjatil, Stefan Haas®, Payman J amali®, Agnes Zecha®, Marzieh Mohseni', Lucia Piittmann®,
Leyla Nouri Vahid!, Corinna Jensen®, Lia Abbasi Moheb"?, Melanie Bienek®, Farzaneh Larti!, Ines Mueller?, Robert Weissmann?,
Hossein Darvish!, Klaus Wrogemann3‘7, Valeh Hadavi’, Bettina I_ipkowitzg, Sahar Esmaeeli-Nieh?, Dagmar Wieczorek®,
Roxana Kariminej ad?, Saghar Ghasemi Firouzabadi', Monika Cohen®, Zohreh Fattahi', Imma Rost'’, Faezeh Mojahedi“,
Christoph Hertzbergu, Atefeh Dehghan”, Anna Raj ab'*, Mohammad Javad Soltani Banavandi', Julia Hoffer®, Masoumeh Falah!,
Luciana Musante®, Vera Kalscheuer®, Reinhard Ullmann?®, Andreas Walter Kuss>f, Andreas Tzschach®, Kimia Kahrizi'

& H. Hilger Ropers®
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‘ Mowel ARID gene ‘ Known intellectual disability gene

Protein complex




.

THE UNIVERSITY|
T OF ADELAIDE

ey (

J

SAPATHOLOGY

OTraditional 6 Phenotypeg, geoetias & theggere.s
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CTATTTCTCCAAAAACTACCAAGACTATGAGTATCTCATCAATG
CTATTTCTCCAAAAACTACCAAGACTATGAGTATCTCATCAATG

’( cTatTtCToeAAARACTACCAAL - - - - - - - - - - - - - - -
CTATTTCTCCAAAAACTACCAATACT - - - - - - - - o o e e o e s

O
I CTATTTCTCCAAAAACTACCAATACE - - - - - - - - o oo oo o e
CTaTTTCTCCAsAaaCTACCaATACTAT gag: «----c---- -
_O [ | @ ctATTTCtCAAAAAACTAaCCAALACTATEAGT - - - - - - - - - - - -
ctattteacaAAAAACTACCAATACTATGAGTATCTC - - - - - -
- ctetTtCtocAsAaaCTACCAATAaCTATGAGTATCTC - - - - - - -
C o TitoccCAAARacTacCAATICTCTGASTATCT oA - - - -
!H .' l! .- StCtoeAAARACTACCASTACTATgAGTATCTCATCA - - -

- - CCAAIAACTACCAATACTATGAQtAtcteATeaaTt
AAMAACTACCAATACTATGAGEIATCTCAtcaaty
-333actacCAATACIATGAGTATCTCATCAATG

ONext Genod r ouotSee gtuoe ndciea gfniorssits,

. 0 . kS . iy . 5 .
CTATTTCTCCAAAAACTACCAAGACTATGAGTATCTCATCAATG
CTATTTCTCCAAAAMACTACCAAGACTATGAGTATCTCATLAATS
...................... - [ .
cTatTiCTeoAAAAACTACCAAY - - - - - - - - - - - - - - - - -
CTATTTCTCCAAAAACTACCAATACT
CTATTTCTCCAAAAACTACCAATACt
CTaTTTCTCCAaAaaCTACCaATACTATgag
ctATTTCECAAAAAACEI c CAATACTATGAGT
tattteacaAAAAICTACCAATACTATGAGTATCTC - - -
toctTtCtecAaAaaCTACCAATACTATGAGTATLTC - - -
---TttececCAAAAIcTacCAATQCTCTSAGTATCT AL -
StCtecAAAMICTACCAITACTATQAGTATCTCATCA -
CCAAIAACTACCAATACTATGAgtAtc tc AT ATt
AAAMACTACCAATACTATGAGEIATCTCAtcaaty
-a33actacCAATACIATGAGTATCTCATCAATS




