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Abstract 
Spinocerebellar iataxias iare ia ilarge igroup iof 

iheterogeneous idiseases ithat iall iinvolve 

iselective ineuronal idegeneration iand 

iaccompanied icerebellar iataxia. iThese 

idiseases ican ibe ifurther ibroken idown iinto 

idiscrete igroups iaccording ito itheir iunderlying 

imolecular igenetic icause. iThe imost icommon 

iare ithe ipolyglutamine iataxias, iof iwhich ithere 

iare isix; iSpinocerebellar iataxia itype i1, i2, i3, i6, 

i7 iand i17. iThese idiseases iare icharacterised 

iby ia ipathological iexpanded icytosine–
adenine–guanine i(CAG) irepeat isequence, iin 

ithe iprotein icoding iregion iof ia igiven igene. 

iCommon iclinical ifeatures iinclude ilack iof 

icoordination iand igait iataxia, ispeech iand 

iswallowing idifficulties, ias iwell ias iimpaired 

ihand iand imotor ifunctions. i 
The ipolyglutamine ispinocerebellar iataxias 

iare itypically ilate ionset idiseases ithat iare 

iprogressive iin inature iand ioften ilead ito 

ipremature ideath, ifor iwhich ithere iis icurrently 

ino iknown icure ior ieffective itreatment 

istrategy. iAlthough icaused iby ithe isame 

imolecular imechanism, ithe icausative igene 

iand iassociated iprotein idiffer ifor ieach 

idisease. iThe iexact imechanism iby iwhich 

idisease ipathogenesis iis icaused iremains 

ielusive. i 
However, ithe ivariable i(CAG)n irepeats iare 

icodons ithat imay ibe itranslated ito ian 

iexpanded iglutamine itract, ileading ito 

iconformational ichanges iin ithe iprotein, igiving 

iit ia itoxic igain iof ifunction. iSeveral ipathogenic 

ipathways ihave ibeen iimplicated iin 

ipolyglutamine ispinocerebellar iataxia 

idiseases, isuch ias ithe ihallmark ifeature iof 

ineuronal inuclear iinclusions, iprotein 

imisfolding iand iaggregation, ias iwell ias 

itranscriptional idysregulation. iThese 

ipathways iare iattractive iavenues ifor ipotential 
itherapeutic iinterventions, ias ithe ipotential ito 

itreat imore ithan ione idisease iexists. 

iResearch iis iongoing, iand iseveral ipromising 

itherapies iare icurrently iunderway iin ian 

iattempt ito iprovide irelief ifor ithis idevastating 

iclass iof idiseases.. 
 
The ispinocerebellar iataxias i(SCAs) iare ia 

ilarge igroup iof itypically ilate ionset, 

iprogressive idisorders icharacterised iby 

ineurodegeneration iand iother ipathologically 

iheterogeneous iclinical ifeatures i.These 

idiseases iare ioften igrouped iinto icategories 

ibased ion itheir icausative imutation, iof iwhich 

ithere iare ithree: i1. iNon-coding irepeat 

iataxias, iwhere ithe irepeat iexpansion iis 

ilocated ioutside ithe iprotein icoding iregion ifor 

ithe igene iof iinterest. i2. i 
Ataxias iwhere idisease iis icaused iby ian 

i‘orthodox’ imutation, isuch ias imissense ior 

isplice isite imutation. i3. iPolyglutamine 

i(polyQ) iataxias iwhere ithe idisease iis 

icharacterized iby ian iexpanded icytosine–
adenine–guanine i(CAG) irepeat ilocated iin 

ithe icoding iregion iof ithe irespective igene.As 

ithe itriplet iCAG iencodes ifor ithe iamino iacid 

iglutamine, ithis ileads ito ian ielongated 

iglutamine itract iin ithe itranslated iprotein 

iresulting iin iconformational ichanges ithat iare 

ithought ito icause iseveral ipathogenic 

imechanisms. i 
Although ithe ipresence iof ian iexpansion idoes 

inot inecessarily icorrelate ito iphenotypic 

imodifications, ionce ia ithreshold ifor ia ispecific 

igene iis imet, ithis itends ito ilead ito idisease iand 

ipathogenesis. iDue ito ithe inature iof ithese 

imutations, ithe ipathogenic iseverity iand 

ipenetrance iis itypically idetermined iby ithe 

isize iof ithe iexpansion, iwhere ithere iis ia 

icommon itrend: ithe ilarger ithe iexpansion, ithe 

imore isevere ithe ipathogenesis iand/ ior ithe 

iearlier ithe ionset i[4]. iThese idiseases itend ito 

ifollow iwhat iis iknown ias i‘genetic ianticipation’, 
iwhereby ithe iexpansion isize iincreases iwith 

ieach isuccessive igeneration i[5,6]. iIt ishould 

ibe inoted ithat ithe igenetic ianticipation iin imost 

iSCA idiseases iis itypically imore ilikely ito ibe 

ipassed idown ifrom ithe ipaternal igene irather 

ithan ithe imaternal. iRare icases ihave ibeen 

ireported iwhere iindividuals ipossess itwo 



imutant ialleles, ileading ito imore isevere 

isymptoms ithan iindividuals iwith ijust ione 

imutant iallele. 
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