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eFigure 1. Brain imaging. A and B Brain CT scan of Patient 1 at the age of 40 years. There is marked 

atrophy of the cerebellum and cerebellar peduncles and to a lesser extent atrophy of the brain stem. C 

– F Brain MRI scan of patient 3 at the age of 6 years. C: midsagittal T1 weighted image 

showing atrophy of the cerebellar vermis, thin corpus callosum and hypodense lesions in the 

rostrum and splenium of the corpus callosum (arrows). D: parasagittal T2 weighted image 

showing prominent atrophy of the cerebellar hemisphere. E: Axial FLAIR image showing 

atrophy and hyperintense signal of the cerebellar vermis and hemispheres. F: Axial FLAIR 

image showing normal cortical development, no cerebral atrophy, with bilateral hyperintense 

lesions in the periventricular and subcortical white matter of the frontal and occipital lobes.  
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eTable1: Collated table of individuals published with pathogenic variants in ANO10.    

 



Author (et al) Title Journal Year
Se
x

Age at 
assessmen
 ( )

Age of 
onset 
( )

cDNA Variant 1 Protein Variant 1
Exo
n

Type cDNA Variant 2 Protein variant 2
Exo
n

Type Mutation Type Ethnicity Nystagmus Saccades Dyphagia Dymetria
Cerebellar 
Dysarthria

Gait Ataxia Appendicular Ataxis Increased Tendon Reflexes Ankle Clonus Plantar Responses EMG EEG Tremor
Cognitive
status

Seizure
s

Cerebellar Atrophy Low CoQ10 Levels CoQ10 Supplementation Other Features

Balreira ANO10 mutations cause ataxia and coenzyme Q10 deficiency journal Neurology 2014 F 57 7 c.132dupA Asp45Argfs*9 2 Missense c.1843G>A p.Asp615Asn Frameshift Het No Slow Saccades Yes Yes Yes bilateral dysmetria/severe trunk ataix No none Normal Yes Yes marked parietooccipital and cerebellar atrophy low CoQ10 CoQ10 Supplementation Complex 3 deficiency;  No Weakness

Balreira  ANO10 mutations cause ataxia and coenzyme Q10 deficiency journal Neurology 2014 F 52 30 c.132dupA Asp45Argfs*9 2 Frameshift c.1315G>T p.Glu382* 6 Missense Het primary gaze down-beat nystagmus Yes Yes Yes Dysmetria Yes Yes Non babiski sigsn Yes Learning Difficulties Cerebellar atrophy involving both lobes and the vermis low CoQ10 Yes (led to aninitial mild improvement of the ataxia and gait.improvement in the oculomotormovement score (from 4/6 to 3/6) and in the dysarthriascore (from 6/8 to 5/8)) tremor on fingernose-finger and heel-to-shin test were present; oscilloscopia; Retinal Detachments; retinal fibrosis; cataracts; vitreous fluid opacity; and possible macular degeneration; Decreased CoQ10 levels in plasma and boarderline in mucle. Normal in fibroblasts, Ptosis

Bodranghien A Postural Tremor Highly Responsive to Transcranial Cerebello-Cerebral DCS in ARCA3 Frontiers in Neurology 2017 F 33 24 c.1219-1G>T 6 Splicing c.1219-1G>T 6 Splicing Hom aze-evoked nystagmus hypermetric saccades NA Yes Yes Yes dysmetria in four limbs Yes Yes Not Done Yestremor in four limbs Yes Cerebellar Atrophy on MRI

Chammard Executive and attentional disorders, epilepsy and porencephalic cyst in autosomal recessive cerebellar ataxia type 3 due to ANO10 mutation European Neurology 2016 F 39 26 c.132dupA p.Asp45Argfs * 9 2 Frameshift c.1009T>G p. Phe337Val 6 Missense Het gaze-evoked nystagmus slow saccades NA Yes Yes ataxia of all 4 limbs Yes NA Normal NA  mild executive syndrome
with selective attention impairment  No memory or praxic impairment

Yes major diffuse cerebellar atrophy Yes YES (No improvement) corticospinal syndrome, mild spasticity,  episodic diplopia, mild spasticity

Chammard Executive and attentional disorders, epilepsy and porencephalic cyst in autosomal recessive cerebellar ataxia type 3 due to ANO10 mutation European Neurology 2016 M 37 18 c.132dupA p.Asp45Argfs * 9 2 Frameshift c.1009T>G p. Phe337Val 6 Missense Het gaze-evoked nystagmus Slow eye saccades NA Severe Severe ataxia of all 4 limbs NA Normal left parietal slow waves during sleep that spread 
to the left hemisphere

NA Yes diffuse cerebellar atrophy and a large left temporo-parieto-occipital porencephalic cyst right corticospinal syndrome; mild bilateral ptosis and right homonymous, ptosishemianopia were also reported. 

Chamova ANO10 c.1150_1151del is a founder mutation causing autosomal recessive cerebellar ataxia in Roma/Gypsies Journal of Neurology 2012 M 35 6 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Horizontal and vertical nystagmus Hypermetric Saccades Mild Moderate Severe Mild Yes Normal Not Done moderate intellectual deficit Not Done Mild dysdiadochokinesia; Gastric ulcer

Chamova ANO10 c.1150_1151del is a founder mutation causing autosomal recessive cerebellar ataxia in Roma/Gypsies Journal of Neurology 2012 F 32 6 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Downbeat nystagmus Hypermetric, mild NA Mild Moderate moderate Mild Yes Yes Motor neuron
involvement in m quadriceps

moderate intellectual deficit Severe Cerebellar Atrophy dysdiadochokinesia; Syphillis, Tortuosity of Conjunctiveal vessels

Chamova ANO10 c.1150_1151del is a founder mutation causing autosomal recessive cerebellar ataxia in Roma/Gypsies Journal of Neurology 2012 M 29 7 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Downbeat nystagmus gaze-evoked nystagmus, slow saccades Mild Moderate moderate Mild Yes Normal Normal moderate intellectual deficit Not Done dysdiadochokinesia

Coutelier Efficacy of Exome-Targeted Capture Sequencing to Detect Mutations in Known Cerebellar Ataxia Genes JAMA Neurology 2018 22 c.132dupA p.Asp45Argfs * 9 2 Frameshift c.132dupA p.Asp45Argfs * 9 2 Missense Hom Spastic Axatia

Coutelier Efficacy of Exome-Targeted Capture Sequencing to Detect Mutations in Known Cerebellar Ataxia Genes JAMA Neurology 2018 NA 289delA p.M97* Frameshift 289delA p.M97* Frameshift Hom Spastic Axatia

Coutelier Efficacy of Exome-Targeted Capture Sequencing to Detect Mutations in Known Cerebellar Ataxia Genes JAMA Neurology 2018 NA c.132dupA p.Asp45Argfs * 9 2 Frameshift c.132dupA p.Asp45Argfs * 9 2 Frameshift Hom Spastic Axatia

Coutelier Efficacy of Exome-Targeted Capture Sequencing to Detect Mutations in Known Cerebellar Ataxia Genes JAMA Neurology 2018 24 c.132dupA p.Asp45Argfs * 9 2 Frameshift c.1537T>C p.C513R Nonsense Het elevatedα-fetoprotein levels

Fogel Exome sequencing in the clinical diagnosis of sporadic or familial cerebellar ataxia JAMA Neurology 2014 M 51 NA c.132dupA p.Asp45Argfs * 9 1 Frameshift c.132dupA p.Asp45Argfs * 9 2 Frameshift Hom European Yes

Maryuyama Exome sequencing reveals a novelANO10mutation in a Japanese patient with autosomalrecessive spinocerebellar ataxia M 58 42 c.609C>G p.Y203X Nonsense c.609C>G p.Y203X Nonsense Hom Japanese No nystagmus Saccadic eye movement NA Yes yes NA hyper-reflexia NA Normal NA MRI) showed mild cerebellar atrophy, and brain stem was slightly atrophi Treated with 800 mgof sodium valproate (further information could not beobtained), no Tortuosity of Conjunctiveal vessels

Minnerop Autosomal Recessive Cerebellar Ataxia 3 Due to Homozygote c.132dupA Mutation Within the ANO10 Gene JAMA 2015 F NA 20 c.132dupA p.Asp45Argfs * 9 1 Frameshift c.132dupA p.Asp45Argfs * 9 2 Frameshift Hom Slight Yes Yes Normal Normal intention tremor of upper limbs cerebellar atrophy bradykinesia

Minnerop Autosomal Recessive Cerebellar Ataxia 3 Due to Homozygote c.132dupA Mutation Within the ANO10 Gene JAMA 2015 48 26 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom cerebellar atrophy

Mišković Seemingly DominantInheritance of a RecessiveANO10Mutation inRomani Families WithCerebellar Ataxia Mov Disord 2016 F 49 18 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Romani/serbian downbeat NA NA Moderate Severe Moderate Brisk Tendon Reflexes Extensor No NA Not Assessed

Mišković Seemingly DominantInheritance of a RecessiveANO10Mutation inRomani Families WithCerebellar Ataxia Mov Disord 2016 F 50 18 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Romani/serbian downbeat NA NA Moderate Severe Moderate Brisk Tendon Reflexes Extensor No Cognitive decline Not Assessed Cognitive decline, Muscle hypotrophy, fasciculations

Mišković Seemingly DominantInheritance of a RecessiveANO10Mutation inRomani Families WithCerebellar Ataxia Mov Disord 2016 M 50 18 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Romani/serbian horizontal NA NA Severe Severe Moderate Brisk Tendon Reflexes Extensor No NA Not Assessed

Mišković Seemingly DominantInheritance of a RecessiveANO10Mutation inRomani Families WithCerebellar Ataxia Mov Disord 2016 M 50 18 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Romani/serbian downbeat NA NA Moderate Severe Moderate Brisk Tendon Reflexes Extensor Muscle hypotrophy, Fasciculations Cognitive decline Severe cerebellar atrophy Macular degeneration

Mišković Seemingly DominantInheritance of a RecessiveANO10Mutation inRomani Families WithCerebellar Ataxia Mov Disord 2016 F 51 6 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Romani/serbian horizontal NA NA Moderate Severe Moderate Brisk Tendon Reflexes Extensor No Cognitive decline Severe cerebellar atrophy Cognitive decline, Fasciculations

Mišković Seemingly DominantInheritance of a RecessiveANO10Mutation inRomani Families WithCerebellar Ataxia Mov Disord 2016 F 52 18 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Romani/serbian Horizontal NA NA Moderate Severe Moderate Brisk Tendon Reflexes Extensor Fasciculations Cognitive decline Severe cerebellar atrophy Cognitive decline

Mišković Seemingly DominantInheritance of a RecessiveANO10Mutation inRomani Families WithCerebellar Ataxia Mov Disord 2016 M 54 20 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Romani/serbian Horizontal NA NA Moderate Moderate Moderate Brisk Tendon Reflexes Extensor no Cognitive decline Severe cerebellar atrophy Cognitive decline

Mišković Seemingly DominantInheritance of a RecessiveANO10Mutation inRomani Families WithCerebellar Ataxia Mov Disord 2016 F 54 26 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Romani/serbian Horizontal NA NA Moderate Moderate Moderate Brisk Tendon Reflexes Normal no Cognitive decline Not Assessed Cognitive decline

Mišković Seemingly DominantInheritance of a RecessiveANO10Mutation inRomani Families WithCerebellar Ataxia Mov Disord 2016 M 55 30 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Romani/serbian Downbeat NA NA Severe Severe Severe Brisk Tendon Reflexes Extensor Muscle hypotrophy, Fasciculations Not Assessed

Mišković Seemingly DominantInheritance of a RecessiveANO10Mutation inRomani Families WithCerebellar Ataxia Mov Disord 2016 F 57 20 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Romani/serbian Downbeat NA NA Moderate Severe Moderate Brisk Tendon Reflexes Extensor No NA Severe cerebellar atrophy

Mišković Seemingly DominantInheritance of a RecessiveANO10Mutation inRomani Families WithCerebellar Ataxia Mov Disord 2016 M 57 16 c.1150_1151delTT p.Leu384fs 6 Frameshift c.1150_1151delTT p.Leu384fs 6 Frameshift Hom Romani/serbian Horizontal NA NA Mild Moderate Mild Brisk Tendon Reflexes Normal Muscle hypotrophy, Fasciculations Cerebellar Atrophy

Nanetti ANO10 mutational screening in recessive ataxia: genetic findings and refinement of the clinical phenotype Journal of Neurology 2019 F 58 51 c.289DelA p.M97* Nonsense c.289DelA p.M97* Nonsense Hom Dutch Nystagmus; mild Moderate Bradykinesia Ankle clonus Epileptic spikes Yes Severe cerebellar atrophy; MRI cortical atrophy

Nanetti ANO10 mutational screening in recessive ataxia: genetic findings and refinement of the clinical phenotype Journal of Neurology 2019 F 62 53 c.289DelA p.M97* Nonsense c.289DelA p.M97* Nonsense Hom Dutch Nystagmus; mild Moderate Bradykinesia Ankle clonus Babinski Epileptic spikes Yes Severe cerebellar atrophy; MRI cortical atrophy Tortuosity of Conjunctiveal vessels

Nanetti ANO10 mutational screening in recessive ataxia: genetic findings and refinement of the clinical phenotype Journal of Neurology 2019 M 50 40 c.1088_1093DelTCCTT c.1088_1093DelTCCTT Frameshift Hom Dutch No Moderate Bradykinesia Epileptic spikes NA Severe cerebellar atrophy Pes cavus; Vertical ophthalmoparesis

Nanetti ANO10 mutational screening in recessive ataxia: genetic findings and refinement of the clinical phenotype Journal of Neurology 2019 F 54 41 c.1088_1093DelTCCTT c.1088_1093DelTCCTT Frameshift Hom Nystagmus; mild Mild Bradykinesia Babinski Yes Severe cerebellar atrophy Pes cavus; Vertical ophthalmoparesis

Nanetti ANO10 mutational screening in recessive ataxia: genetic findings and refinement of the clinical phenotype Journal of Neurology 2019 F 62 38 c.289DelA p.M97* Framshift c.518Del T 5 Frameshift Hom Nystagmus; Moderate Mild Bradykinesia Ankle clonus Babinski NA Severe cerebellar atrophy; MRI cortical atrophy Vertical ophthalmoparesis

Nanetti ANO10 mutational screening in recessive ataxia: genetic findings and refinement of the clinical phenotype Journal of Neurology 2019 M 47 41 c.1418delA p.Asp437Alafs*35 5 Frameshift c.337+1G>A Nonsense Hom French Nystagmus; mild NA Bradykinesia Yes Severe cerebellar atrophy Pes cavus

Nanetti ANO10 mutational screening in recessive ataxia: genetic findings and refinement of the clinical phenotype Journal of Neurology 2019 M 55 33 Ex12Del 5 Frameshift c.815G>C p.Try272Ser 5 Frameshift Hom Nystagmus; mild Mild NA Severe cerebellar atrophy Vertical ophthalmoparesis

Nanetti ANO10 mutational screening in recessive ataxia: genetic findings and refinement of the clinical phenotype Journal of Neurology 2019 F 31 27 c.132dupA p.Asp45Argfs * 9 1 Frameshift c.1291C>T p.Gln431* Nonsense Hom Nystagmus; mild NA NA Severe cerebellar atrophy Pes cavus

Nanetti ANO10 mutational screening in recessive ataxia: genetic findings and refinement of the clinical phenotype Journal of Neurology 2019 F 70 40 c.1418delA c.1664G>C 2 Nonsense Hom French Nystagmus; mild Severe Severe Bradykinesia Ankle clonus Babinski NA Severe cerebellar atrophy; MRI cortical atrophy moderate Vertical ophthalmoparesis

Nanetti ANO10 mutational screening in recessive ataxia: genetic findings and refinement of the clinical phenotype Journal of Neurology 2019 M 41 38 Ex12Del 12 c.1558dupG Nonsense Hom French Nystagmus; mild NA NA  Cognitivie Decline Severe cerebellar atrophy

Nieto Cognitive characterization of SCAR10 caused by a homozygous c.132dupA mutation in the ANO10 gene Neurocase 2019 M 43 28 c.132dupA p.Asp45Argfs * 9 1 Frameshift c.132dupA p.Asp45Argfs * 9 1 Nonsense Hom Downbeat nystagmus Yes Brisk Feflexes brisk Flexor Impaired Cerebellar atrophy

Nieto Cognitive characterization of SCAR10 caused by a homozygous c.132dupA mutation in the ANO10 gene Neurocase 2019 F 51 30 c.132dupA p.Asp45Argfs * 9 1 Frameshift c.132dupA p.Asp45Argfs * 9 1 Frameshift Hom Yes Brisk Feflexes brisk Flexor Normal Impaired Cerebellar atrophy Normal but low range

Nieto Cognitive characterization of SCAR10 caused by a homozygous c.132dupA mutation in the ANO10 gene Neurocase 2019 F 55 37 c.132dupA p.Asp45Argfs * 9 1 Frameshift c.132dupA p.Asp45Argfs * 9 1 Frameshift Hom Downbear Yes Brisk Feflexes brisk Flexor Mild axonal sensory neuropathy Impaired Cerebellar atrophy Normal but low range

Renaud Autosomal Recessive Cerebellar Ataxia Type 3 Due to ANO10 Mutations JAMA Neurology 2014 F 23 17 c.1668+ 1G>A 10 c.1668+ 1G>A 10 Splicing Hom Trukish Gaze evoked Nystagmus, Hypermetric Saccades NA Yes Yes Tendon Reflexes Increased Normal Normal Normal  cerebellar atrophy

Renaud Autosomal Recessive Cerebellar Ataxia Type 3 Due to ANO10 Mutations JAMA Neurology 2014 M 44 33 c.685G>T p.Gly229Trp 6 Missence c.1291C>T p.Gln431* 8 Nonsense Compound Het French Gaze evoked Nystagmus NA NA Yes Tendon Reflexes Increased Extensor Normal Normal  cerebellar atrophy

Renaud Autosomal Recessive Cerebellar Ataxia Type 3 Due to ANO10 Mutations JAMA Neurology 2014 M 47 40 c.1009T>G p.Phe337Val 6 Misense c.132dupA p.Asp45Argfs*9 2 Frameshift Compound Het French Vertical Nystagmus yes Increased Tendon Reflexes Normal Motor neuron involvement in tibialis anterior Normal  cerebellar atrophy

Renaud Autosomal Recessive Cerebellar Ataxia Type 3 Due to ANO10 Mutations JAMA Neurology 2014 F 43 37 c.1214DelT p.leu405* 7 Frameshift c.1476+ 1G>T 9 Splicing Compund H West Indies Gaze evoked Nystagmus Yes Tendon Reflexes Increased Normal Normal Normal  cerebellar atrophy Tongue fasciculations

Renaud Autosomal Recessive Cerebellar Ataxia Type 3 Due to ANO10 Mutations JAMA Neurology 2014 F 33 30 Ex12Del 12 Deletion Ex12Del 12 Deletion Compund Het West Indies Hypermetric Saccades Yes Tendon Reflexes Increased Tendon Reflexes Increased Yes Normal NA Normal  cerebellar atrophy

Renaud Autosomal Recessive Cerebellar Ataxia Type 3 Due to ANO10 Mutations JAMA Neurology 2014 F 59 32 c.1009T>G p.Phe337Val 10 Splicing c.132dupA p.Asp45Argfs * 9 10 Splicing Hom French Gaze evoked Nystagmus yes Yes Tendon Reflexes Increased Normal Normal Normal  cerebellar atrophy

Renaud Autosomal Recessive Cerebellar Ataxia Type 3 Due to ANO10 Mutations JAMA Neurology 2014 M 68 43 Ex12Del 12 Deletion Ex12Del 12 Deletion Hom Dutch Downbeat nystagmus slow saccades Yes Severe Normal Normal NA MMSE score of 19-29  cerebellar atrophy Muscle hypotrophy, fasciculations

Renaud Autosomal Recessive Cerebellar Ataxia Type 3 Due to ANO10 Mutations JAMA Neurology 2014 F 52 33 Ex12Del 12 Deletion c.132dupA p.Asp45Argfs*9 2 Frameshift Het Dutch Vertical and horizontal nystagmus Yes Moderate Tendon Reflexes Increased Extensor NA Mild intellectual disabilities  cerebellar atrophy

Renaud Autosomal Recessive Cerebellar Ataxia Type 3 Due to ANO1 JAMA Neurology 2014 F 37 32 c.512T>C p.Phe171Ser 5 Missense c.132dupA p.Asp45Argfs*9 2 Frameshift Compound Het French Saccadic pursuit Yes Tendon Reflexes Increased Extensor Normal Normal  cerebellar atrophy Lower limb spasticity, paroxysmal limb weakness

Sun Targeted exome analysis identifies the genetic basis of disease in over 50% of patients with a wide range of ataxia-related phenotypes Genetics in Medicie 2019 F 68 c.132dupA p.Asp45Argfs * 9 1 Frameshift c.132dupA p.Asp45Argfs * 9 Nonsense Hom Yes Cerebellar Atrophy

Sun Targeted exome analysis identifies the genetic basis of disease in over 50% of patients with a wide range of ataxia-related phenotypes Genetics in Medicie 2019 M 63 17 c.132dupA p.Asp45Argfs * 9 1 Frameshift c.132dupA p.Asp45Argfs * 9 Nonsense Hom Yes Cerebellar Atrophy

Sun Targeted exome analysis identifies the genetic basis of disease in over 50% of patients with a wide range of ataxia-related phenotypes Genetics in Medicie 2019 F 57 20 c.96del p.Glu33Asnfs*3 p.Glu33Asnfs*3 Frameshift c.306C>A p.Tyr102* Frameshift Hom Yes Cerebellar Atrophy dysdiadochokinesia

Vermeer Targeted Next-Generation Sequencing of a 12.5 Mb Homozygous Region Reveals ANO10 Mutations in Patients with Autosomal-Recessive Cerebellar Ataxia Am J Hum Genet 2010 M 50 25 c.1529T>G p.Leu510Arg 10 Missence c.1529T>G p.Leu510Arg 10 Missense Hom downbeat nystagmus hypermetric, slow (vertical) Moderate Moderate Moderate Increased Extensor motor neuron involvement Normal Severe wasting and fasciculations proximal leg muscles, cold and blue fingers and toes, no Tortuosity of Conjunctiveal vessels

Vermeer Targeted Next-Generation Sequencing of a 12.5 Mb Homozygous Region Reveals ANO10 Mutations in Patients with Autosomal-Recessive Cerebellar Ataxia Am J Hum Genet 2010 M 48 20 c.1529T>G p.Leu510Arg 10 Missence c.1529T>G p.Leu510Arg 10 Missense Hom downbeat nystagmus hypermetric Moderate Moderate Moderate Increased Normal motor neuron involvement Normal Severe cold and blue fingers and toes

Vermeer Targeted Next-Generation Sequencing of a 12.5 Mb Homozygous Region Reveals ANO10 Mutations in Patients with Autosomal-Recessive Cerebellar Ataxia Am J Hum Genet 2010 F 47 32 c.1529T>G p.Leu510Arg 10 Missence c.1529T>G p.Leu510Arg 10 Missense Hom downbeat nystagmus hypermetric mild mild Mild Increased Normal NA Normal Severe

Vermeer Targeted Next-Generation Sequencing of a 12.5 Mb Homozygous Region Reveals ANO10 Mutations in Patients with Autosomal-Recessive Cerebellar Ataxia Am J Hum Genet 2010 F 42 15 c.1150_1151del  p.Leu384fs 6 Frameshift c.1150_1151del p.Leu384fs 6 Frameshift Hom horizontal and vertical nystagmus hypermetric, mild Moderate Moderate mild Increased Normal NA Mild retardation Severe inspiratory stridor, Tortuosity of Conjunctiveal vessels

Vermeer Targeted Next-Generation Sequencing of a 12.5 Mb Homozygous Region Reveals ANO10 Mutations in Patients with Autosomal-Recessive Cerebellar Ataxia Am J Hum Genet 2010 F 39 15 c.1150_1151del  p.Leu384fs 6 Frameshift c.1150_1151del p.Leu384fs 6 Frameshift Hom horizontal and vertical nystagmus No mild Moderate mild Increased Normal NA Moderate Retardation Severe pes cavus, Tortuosity of Conjunctiveal vessels

Vermeer Targeted Next-Generation Sequencing of a 12.5 Mb Homozygous Region Reveals ANO10 Mutations in Patients with Autosomal-Recessive Cerebellar Ataxia Am J Hum Genet 2010 M 35 13 c.1150_1151del  p.Leu384fs 6 Frameshift c.1150_1151del p.Leu384fs 6 Frameshift Hom horizontal nystagmus hypermetric, mild Moderate Moderate mild increased triceps Normal motor neuron involvement Normal Severe fasciculations leg muscles. inspiratory stridor and vocal cord paresis, Tortuosity of Conjunctiveal vessels

Vermeer Targeted Next-Generation Sequencing of a 12.5 Mb Homozygous Region Reveals ANO10 Mutations in Patients with Autosomal-Recessive Cerebellar Ataxia Am J Hum Genet 2010 F 57 45 c.1476+1G>T p.Leu535X 10 Splicing c.1604del p.Leu535X 9 Deletion Compound Het nystagmus; saccadic pursuit No Moderate Severe Moderate Increased Normal NA Normal NA mild lower limb spasticity, slight rest tremor, pes cavus, no Tortuosity of Conjunctiveal vessels

Vermeer Targeted Next-Generation Sequencing of a 12.5 Mb Homozygous Region Reveals ANO10 Mutations in Patients with Autosomal-Recessive Cerebellar Ataxia Am J Hum Genet 2010 F 49 25 c.1476+1G>T p.Leu535X 10 Splicing c.1604del p.Leu535X 9 Deletion Compound Het multidirectional nystagmus Slow Saccades Moderate Moderate Moderate Increased Normal Normal Normal Severe episodic diplopia, pes cavus, no Tortuosity of Conjunctiveal vessels

Yang Autosomal Recessive Spinocerebellar Ataxia Caused by a Novel Homozygous ANO10 Mutation in a Consanguineous Chinese Family Journal of Clinical Neurology 2020 F 41 37 c.1244C>G p.Ser415* Splicing c.1244C>G p.Ser415* Nonsense Hom Chinese horizontal gaze-evoked nystagmus, down-beating nystagmus, hypometric saccades NA Yes Yes Yes  brisk deep tendon reflexes, Yes Babinski Signs Normal No Normal No Cerebellar Atrophy Hoffman's sign; ankle clonus, no Tortuosity of Conjunctiveal vessels

Yoshida Cortical cerebellar atrophy’ dwindles away in the era of next-generation sequencing Journal of Human Genetics 2014 M 66 41 c.493_494dup p.Ile166Alafs*3 4 Frameshift c.493_494dup p.Ile166Alafs*3 Hom Japanese Yes Yes Increase Babinski Signs No Normal Cerebellar Atrophy

Massey Our case 2022 P1 45 34 c.1163G>A-9 7 Splicing c.1163G>A-9 7 Splicing Hom Lebanese downbeat nystagmus on lateral gaze Yes Yes Yes Cerebellar Atrophy

Massey Our case 2022 P2 47 41 c.1163G>A-9 7 Splicing c.1163G>A-9 7 Splicing Hom Lebanese gaze-evoked horizontal nystagmus hypermetric saccades Yes Slurred Speech Yes dysmetria with finger/nose movements MRI and CT brain showed cerebellar atrophy He has some minor difficulties with fine finger movements

Massey Our case 2022 P3 8 9-months c.1864A>G p.Met622Val 12 Missense c.1864A>G p.Met622Val 12 Missense Compound Het Syria  saccadic eye movements Yes Yes Yes Yes Yes Cerebellar Atrophy NA YES (No improvement) first noticed global weakness and hypotonia, ptosis left, trigonal face, facial hirsutism

Massey Our Case 2022 P4 45 24 c.132dupA p.Asp45Argfs*9 1  Frameshift c.1537T>C p.Cys513Arg Missense Compound Het pluridirectional saccadic pursuit and ocular dysmetria Moderate Moderate Severe Yes Normal NA Upper limbs Cerebellar Atrophy Motion disorders emerged with pollakiuria and nocturia without urinary leaks,multinodular steatotic liver. Anatomo-cytopathology concluded to hepatic adenoma. She developed metabolic syndrome with diabetes, hypertriglyceridemia and overweight.
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Notes

After normal early development she developed generalized epilepsy and learning difficulties at 7 years of age; Muscle Biopsy showed low CoQ10 but fibroblast showed normal levels. 
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