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Introductory Remarks to Symposium 12

Epileptogenesis in mouse models of 
genetic epilepsies

Holger Lerche, Tuebingen

Epilepsy is a common and disabling disorder that re-
presents a significant disease burden worldwide. Gene 
discovery and functional analysis of genetic defects have 
been instrumental in deciphering disease mechanisms 
and developing first personalized treatments. However, 
most of the genetic alterations underlying epilepsy remain 
to be elucidated. Genetic epilepsies exhibit a typical age-
dependency, the cause of which is largely unknown. It is 
therefore likely that developmental factors play a central 
role in the epileptogenesis of genetic epilepsies. In addition, 
specific seizure phenotypes are frequently accompanied by 
comorbid neurodevelopmental phenotypes with potentially 
overlapping vulnerable periods that include motor and 
language delays, intellectual disability, attention-deficit/hy-
peractivity disorder, and autism spectrum disorder. Mouse 
models can be used to investigate whether and how genetic 
mutations trigger epileptogenic processes and how these 
interact with developmental processes that likely contribute 
to the age-dependent manifestation of seizure phenotypes 
in genetic epilepsies. The developing brain is particularly 
vulnerable to disruption and insults, but its plasticity also 
offers significant preventive and therapeutic potential. 
Using genetic mouse models, treatment of channel variants 
identified in humans has been shown to prevent epilepto-
genesis and neurodegeneration early in development (e.g., 
inducible KCNQ2 model of developmental and epileptic 
encephalopathy). Several other genes such as SCN2A 
or KCNA2 have been identified to be involved in severe 
genetic epilepsies accompanied by developmental delays. 
However, to develop targeted treatment options for these 
syndromes, it is important to know when and how to use 
them most effectively.

In this symposium, we will address the general concept of 
vulnerable periods in genetic mouse models and will show 
that brain-region specific vulnerability, miswiring in develo-
ping neural networks, and altered dendritic integration are 
involved in epileptogenesis and specific seizure types in 
genetic epilepsies. Possible treatment options targeting the 
disease cause and clinical data will be discussed. 
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Symposium 12

Thursday, March 23, 2023
11:00 - 13:00, Lecture Hall 103

Chair: Holger Lerche, Tuebingen

11:00  Opening Remarks

11:05  Andrea Merseburg, Cologne
  DEvELoPMENTAL wINDowS of oPPorTUNITy
  IN MoUSE MoDELS of GENETIC EPILEPSIES
  (S12-1)

11:25  Thomas wuttke, Tuebingen
  BrAIN-rEGIoN SPECIfIC EPILEPToGENESIS IN 
  DrAvET SyNDroME (S12-2)

11:45  Tony Kelly, Bonn
  ABErrANT DENDrITIC HyPErEXCITABILITy 
  AND DENDrITIC MATUrATIoN of CA3 PyrA-
  MIDAL CELLS IN THE SCN2AA263v GENETIC 
  EPILEPSy MoDEL (S12-3)

12:05  Ulrike Hedrich, Tuebingen
  KCNA2-ENCEPHALoPATHy: froM BENCH To
  BEDSIDE (S12-4)

12:25  Eleonora Anna Loi, Jena
  NMDA-rECEPTor-fC-fUSIoN CoNSTrUCTS
  NEUTrALIzE ANTI-NMDA rECEPTor ANTI- 
  BoDIES (S12-5)

12:35  Discussion and Concluding Remarks
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