
Table S1. Inherited cerebellar ataxias in the dog with known genetic basis described to date 

Gene Symbol Gene Full Name Protein Function 
Affected Dog 

breed(s) 

Phenotype name in 

Dog(s) 
OMIA Phenotype name in Human 

Common 

Feature 1 

Common 

Feature 2 

ATG4D 
Autophagy related 4D 
cysteine peptidase 

Component of the autophagy-lysosome 
pathway 

Lagotto 
Romagnolo 

Neurodegenerative 

vacuolar storage disease 

(Kyöstilä et al. 2015) 

001954-9615 - 

Protein 
degradation 

pathway 

 

RAB24 
RAB24, member RAS 
oncogene family 

Described as necessary for autophagy, which 
allows global turnover of cellular organelles as 

well as clearance of potentially toxic long-

lived proteins and allows intracellular neuronal 
homeostasis 

Old English 
Sheepdogs 

& 

Gordon 
Setters 

Canine hereditary ataxia  
(Agler et al. 2014) 

001913-9615 - 

SEL1L 
SEL1L ERAD E3 ligase 
adaptor subunit 

Component of the endoplasmic reticulum 

associated protein degradation machinery that 
targets misfolded proteins to the ubiquitin 

proteasome system for degradation 

Finnish 
Hound 

Canine progressive 

early-onset cerebellar 
ataxia 

(Kyöstilä et al. 2012) 

001692-9615 - 

SNX14 Sorting nexin 14 
Essential role in neural development and 
function, particularly in the autophagy 

degradation pathway 

Hungarian 

Vizsla 

Cerebellar cortical 
degeneration  

(Fenn et al. 2016) 

002034-9615 
SCAR20 (MIM#616354) 
(Thomas et al. 2014; Shukla 

et al. 2017) 

Neural 

development 

CAPN1 Calpain 1 

The exact role of this protease in humans is not 

clear to date. It has been suggested to be 

important for synaptic plasticity and 
development of the CNS 

Parson 
Russell 

Terrier 

Spinocerebellar Ataxia 

(Forman et al. 2013) 
001820-9615 

SPG76 (MIM#616907) 
(Gan-Or et al. 2016; Wang et 

al. 2016) 

Possible 

involvement in 
protein 

degradation 

pathway 

SPTBN2 
Spectrin beta, non-
erythrocytic 2 (β-III 

spectrin) 

Critical for Purkinje cells development. 

Stabilize the glutamate transporter EAAT4 of 

Purkinje cells, facilitate protein trafficking, 
maintain high density of sodium channels 

Beagle 
Neonatal cerebellar 
cortical degeneration 

(Forman et al. 2012) 

002092-9615 

SCA5 (MIM#600224) & 

SCAR14 (MIM#615386) 

(Jackson et al. 2001; Ikeda et 
al. 2006; Elsayed et al. 2014) 

 

VLDLR 
Very low density 
lipoprotein receptor 

Essential in regulating the correct cortical and 

cerebellar neuronal migration during 

embryonic development 

Eurasier 

Dandy-Walker-like 

malformation 

(M. Gerber et al. 2015) 

001947-9615 

CAMRQ1 (MIM# 224050) 

(Boycott et al. 2005; 

Micalizzi et al. 2016) 

GRM1 
Glutamate metabotropic 
receptor 1 (mGluR1) 

Essential role in cerebellar development and 

synaptic plasticity by modulating intracellular 

Ca2+ levels and neuronal excitability 

Coton de 
Tulear 

Bandera’s neonatal 

ataxia  

(Zeng et al. 2011) 

000078-9615 
SCAR13 (MIM#614831) 
(Guergueltcheva et al. 2012) 

Ion channel 

ITPR1 
Inositol 1,4,5-
trisphosphate receptor 

type 1 (IP3R1) 

Central role in the regulation of intracellular 

Ca2+ concentration. Involvement of Ca2+ in 

developmental events and gene expression has 
been suggested 

Italian 

Spinone 

Spinocerebellar ataxia 

(Forman et al. 2015) 
002097-9615 

SCA15 (MIM#606658) & 
SCA29 (MIM#117360) & 

GLSP (MIM#206700) 

(Huang et al. 2012; Tada et 
al. 2016; S. Gerber et al. 

2016) 

KCNJ10 
Potassium voltage-gated 
channel subfamily J 

member 10 (Kir4.1) 

Key role in modulating the resting membrane 
potential of neuronal cells through potassium 

spatial buffering 

Belgian 
Shepherd 

 

Several 
Russell 

Terriers 

SDCA1  

(Mauri et al. 2017; Van 
Poucke et al. 2017) 

SAMS  

(Gilliam et al. 2014) 

002089-9615 

EAST Syndrome 

(MIM#612780) 

(Bockenhauer et al. 2009; 
Abdelhadi et al. 2016) 

 

 

Abbreviations: SCAR: autosomal recessive spinocerebellar ataxia; CNS: central nervous system; CAMRQ1: autosomal recessive cerebellar hypoplasia and mental retardation with or without quadrupedal locomotion 1; SPG76: 
autosomal recessive spastic paraplegia 76; GLSP: Gillespie Syndrome; SDCA1: spongy degeneration with cerebellar ataxia 1; SAMS: spinocerebellar ataxia with myokymia, seizures, or both; EAST: epilepsy, ataxia, sensorineural 

deafness, and renal salt wasting tubulopathy. 
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