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A new scale may be more useful for assessing spontaneous
seizures as opposed to kindling/chemically induced ones
There is no sex effect for proportion, seizure intensity or age of
onset
Both DS5/- and DS5/DS5 mice have a higher seizure
population proportion compared to the Tg and Wt mice,
indicating an issue with the rescue model, as well as the
association of Nrxn-1 with seizure activity.
The family tree analysis does not indicate a Mendelian pattern
of inheritance; however, it shows older mice as having a high
proportion of seizures, indicating an age effect. This may be
related to the accumulation of Nrxn-1 with age.  
Both the Nrxn-1 knockdown mice and the DS5 rescue mice can
provide valuable insight into seizure occurrence and requires
more exploration to determine these mice as a potential
spontaneous seizure model.
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INTRODUCTION

Nrxn-1 strain family tree
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Non-Mendelian, Age-Related Inheritance

Measuring Seizure Phenotypes in Mice
Based on Racine Scale [10]

Mouse Model
Wild Type (Wt) - baseline C57BL6/J mice (Nrxn+/+)
Transgenic (Tg) - Nrxn-1+/- (knockdown - lower protein
expression) [9]
DS5/- - knockout Nrxn-1 + modification at splice site 5 -
increased Nrxn-1 expression[9].
DS5/DS5 - two Splice Site 5 Nrxn-1 modified alleles.

RESULTS

FUTURE DIRECTION + LIMITATIONS
Limitations:

Not every seizure was caught on camera, shorter
seizures may have been missed.
Age of onset was indeterminate
No constant observation

Future Direction
EEG (4)
Sequencing  (5) and Expression Levels (6)

METHODS

Epilepsy affects 1% of the population[1] and is a condition
involving neurons firing faster than normal in the brain,
resulting in involuntary sensations and movement [2]. It can
be caused by developmental issues, brain injury or genetic
factors [2] and triggered by stress, toxins or brain injury [3].
Epilepsy is equally frequent in males and females [4]. It
occurs most frequently in adults over 60 [5], or children (due
to genetics) [6]. Neurexin-1 is a presynaptic molecule
involved in cell adhesion; mutation in this gene is associated
with various neurodevelopmental disorders such as Autism
Spectrum Disorder (ASD) [7]. Nrxn-1 interacts with proteins
like post-synaptic Neuroligins [5] and membrane protein
MDGA-2 [8]. Nrxn-1 model mice at the Brown Lab mouse
colony at Dalhousie have been observed to have seizures
mainly during cage changes, prompting this study.
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