
Arrestofneuronalmigrationbetween9and13weeks
causesreductioninthenumberofgyriandthephenotype
ofaregionofsmoothsurface.Cortexisthickenedwith
enlargedventriclesandhypoplasiaofthecorpuscallosum.
Corticallayersarepoorlyorganized,displaying4cortical
layersandthepresenceofdiuseneuronalheterotopia
［109］.TheMiller-DiekersyndromeandisolatedLissen-
cephalysequencehasamutationintheLIS1geneencod-
inganon-catalyticsubunitofplateletactivatingfactor
(PAF)acetylhydrolase,aheterotrimericenzymethat
inactivatesPAF［110,111］.Howthisalteredenzyme
causesalteredneuronalmigrationisunknown.

X-linkedLissencephalyanddoublecortex,classical
Lissencephaly,occursinhemizygousmaleswithmilder
eectsinheterozygoticfemaleswheresomeneurons
migrateabnormallytosubcorticalwhitemattercausinga
subcorticalbandheterotopia［112］.Themutatedgene
codesforDCXordoublecortin［113,114］.Analysisof
mutationsofDCX haveshownmissensemutations,
frameshiftmutationsandsplicesitemutation［110,114,
115］.DCXisexpressedinfrontallobesinadultsbut
widelyexpressedinfetalbrain［110,114,115］.Func-
tionofDCXisunknownatthistime.
Periventricularheterotopiaareformedofneuronsin

regionsthatfailtomigrateandarefoundasnodulesalong
thewallsofventricles.ThisX-linkeddominantdisorder
islethaltomaleswhilefemaleshaveseizuresandother
systemicsignsbutwithnormalIQ［116,117］.Locusis
mappedtoXq28witharegionalgeneFLN1thatencodes
anactin-bindingproteinfilamin1［118］.Patientshave
shownpointmutationandaframeshiftmutationwith
resultanttruncationoftheFLN1protein.

ProgressiveMyoclonusEpilepsies

Thisheterogeneousgroupofdebilitating,sometimes
fatalepilepticencephalopathiescausesegmentalarrhyth-
micmyoclonus,massivemyoclonus,GTCSorclonic
seizureswithorwithoutabsence,dementia,andprogres-
siveneurologicaldeficitsespeciallyofcerebellarorigin.

Thisdisorderhasbeendescribed
worldwide,notjustintheBalticregions［119］.Clinical
patternstendtobeuniform,withdebilitating,slowly
progressive,stimulussensitivemyoclonus.Onsetis
between6-18years.GeneralizedclonicandGTCsei-
zuresmayappearonawakening.Valproicaciddelays

progression.Mildataxiaispresent,andmildintellectual
deteriorationanddementiaoccurlateindiseasewith
patientsbecomingincapacitatedinabout5years［120］.
Inheritanceisautosomal-recessivewithvariableprogres-
sion;21q22.3linkagein12Finnishfamilieswith68
membersand26aected.LODwas10.08［121］.
Mappinglocatedseveralhighlypolymorphicmi-

crosatellitemarkerswithacriticalregionof～175Kb.
SeveralcDNA fragmentswereisolatedthatencode
cystatinB,acysteineproteaseinhibitor.Southernblots
revealedanunstableregionofDNAinthenoncoding
regionupstreamofthetranscriptionstartsiteofthe
cystatinB.Thisregioncontainsanexpansionofa
polymorphicdodecamer(5’’cccgccccgcg-3’).Thisexpan-
sionofadodecameristhefirstexampleofinstabilityof
arepeatunitotherthantrinucleotidesandaccountsfor
about92 ofpatients.Rangeoftheexpansionvaries
from30copiesupto75copies［96,122-125］.

Thisfatalprogressivemyo-
clonicsyndromehasapatternofautosomalrecessive
inheritance,withseizuresbeginninginearlyadolescence
buttheymaystartaslateas18years.Patientscommonly
diewithin5-10yearsafterfirstsymptoms.Symptoms
beginwithGTCS,absenceordropattackswithsubtle
irregularorasymmetricmyoclonus.Withprogressionthe
myoclonusbecomesalmostconstant.Photicinduced
high-voltage,spikewavesandpolyspikesinterruptthe
slowbackgroundoftheEEG.Dementia,dyspraxis,and
visuallossleadtovegetativestate.Cytoplasmicinclu-
sionsinbrain,muscle,liver,andskinareperiodic
acid-Schi positiveandcontainpolyglycosans.In38
familieswith16containingconsanguinity,localizationwas
foundto6q24［126］wherethegeneEPM2Acodesfor
aproteintyrosinephosphatasecalledLaforin［127-129］.

Mitochondrialdis-
orderscommonlypresentwithseizures［130］.Mitochon-
drialencephalopathyisassociatedwithsegmentalor
generalizedmyoclonus.MERRFsyndrome(Myoclonic
epilepsyandraggedredfibersyndrome)hasaclinical
constellationofmyopathy,ataxia,deafnessanddementia
withprogressivemyoclonicepilepsy［126］.Mostcom-
monpathogenicmutationisAtoGtransitionatposition
8344intRNA-lys［131］.Thisheteroplasmicmutation
hasvariedproportionofmutatedDNAinfamilies.This
mutationresultsinprematureterminationoftranslationof
mitrochondrialmRNAswithresultantreducedpolypep-
tidesynthesis［132-134］.
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Knowledgeoffundamentalsofthemolecularbiology
ofepilepsyshouldleadtoanotherlevelofdrugdevelop-
ment.Forexample,valproatereducesexcitatorysynaptic
transmissionresponsibleforsynchronizationofcellfiring
thatleadstoepilepticbursting［135-137］.Valproate
interferes with excitatory synaptic processes and
suppressesdepolarizationinducedbyNMDA.However,
VPAhasamoleculareectaswellwithresultingup-
regulationofglutamatetransporterproteinproduction
resultingintheinactivationoftheeectofglutamateby
terminationofactionfollowingenhancedtransportfrom
thesynapticcleft［138］.Inaddition,Uedaetal.［138］
demonstratedthatvalproatedown-regulatestheproduc-
tionofGABAtransporterproteins,aneectthatshould
resultin prolongation oftheinhibitory eecton
intrasynapticGABA.Futureworkshouldraisequestions
aboutthedetailsofionchannelopathythatmaybespecific
toepilepsyandhowdrugscanbedesignedtoaecthighly
specifiedseizuredisorders.
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