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Summary 
Epilepsy is the most common chronic neurological disorder in dogs and human medicine. Many 
of the features of epilepsy in dogs, e.g. pathophysiology, clinical manifestations, and therapeutic 
options and the life-long burden of epilepsy are similar in dogs and man. Moreover, dogs are 
currently underutilized as a translational model for epilepsy and also for other neurologic diseases 
in man. Therefore, the aim of our research was to define canine models for human neurologic 
disorders from a clinical, pathophysiological, neuroimaging and genetic perspective. In detail, we 
utilized phenotyping of cohorts of dogs suffering from a particular genetic disorders and genetic 
analysis as part of a European-Canadian-consortium. For precise description of the phenotype 
we adapted routine clinical and advanced neurodiagnostic techniques including 
electroencephalography and magnetic resonance imaging to our patient cohorts. A better 
description of the parallels and differences of epilepsy and other neurologic disorders in humans 
and dogs will assist both, dog and men vice versa. 
 
 
Research Objectives 
Our current research goals are the discovery of animal models of human disease in dogs. 
Therefore, we aim to characterize the disorders at a clinical, neurophysiologic, imaging and 
molecular level. As a secondary research goal we aim to clarify the genetic mechanisms of 
idiopathic-genetic epilepsy and other neurodegenerative and neuromuscular disorders in dogs 
breeds with a high burden of disease to enable comparison with the human counterpart and define 
the animal model more closely. Lastly, our consortium provides genetic tests for dog owners and 
breeding purposes and advances diagnosis and therapy of neurologic disorders in a translational 
setting. 

 
 

Key Findings 
We discovered a genetic epilepsy in dogs which closely resembles juvenile myoclonic epilepsy 
(JME) in humans. In these dogs, a new epilepsy gene was identified, diras1 coding for a GTPase 
which is known to be involved in presynaptic acetylcholine release. Juvenile myoclonic epilepsy 
is the most frequent idiopathic epilepsy in children and juveniles. The discovery of JME in dogs 



was a mile stone in the definition of animal models for human epilepsies. Furthermore, it 
demonstrated the value of a novel ambulatory electroencephalography with intermittent light 
stimulation for the diagnosis of epilepsy in dogs. Gene discovery in canine epilepsy is of specific 
relevance due to high frequency of epilepsy in dogs and humans. Besides canine epilepsy our 
phenotype-characterization- approach initiated also discovery of animal models, novel genes and 
variants in myelin disorders (napepld), myotonia congenita (clcn1), Leigh syndrome (slc19a3), 
dyskinesia (pck2), and cerebellar hypoplasia (vldlr). 
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