Nedd4 and Nedd4-2 heter ozygosity leadsto opposing anxiety behaviour in mice
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Introduction: Nedd4 and Nedd4-2 (Neural precursor cell Expressegi@mnentally Devn-regulated 4
and 4-2) are tor dosely related ubiquitin ligases (E3) thatvlaldstinct substrates within the central nawe
system (CNS) (Yang andufar 2010). The absolute physiological implications of whiclvenget to be
determined. Thereforigéis not surprising that Nedd4 and Nedd4-2 kraadkmice are not viable and die shortly
after birth due to delopmental or physiological defects. In this study weestigated whethen sngle copy
deletion of either Nedd4 or Nedd4-2 (by using heterozygous mice) fisientf to alter anxiety related
behavioursn vivo. We hypothesize that although Nedd4 and Nedd4-2 are closely related BBarethigely to
be functionally different due to unique substrate profiles, and that their loss neyiffarential effects on
animal behaviour.

Method: Elevated plus maze (EPM) was used to assess anxiety in adult (8-12 week old) Nedd4
heterozygous (+/-, n=14), Nedd4-2 heterozygous (+/-, n=8) and wild type (WT) littermate controls (n=8 for each
group). The EPM is composed ofdwpen and tw dosed arms, and mice arevgn 5 minutes to explore the
maze. The proportion of time spent in the opemnsus closed arm is an indicator of anxiélyr example,
increase in duration spent in closedroopen arm indicates increased anxjatd coversely a decrease in time
spent in openwer closed arm indicates decreased anxiety.

Results:
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Results from this study stwothat when a single cgpof the gene encoding for Nedd4 or Nedd4-2 is deleted,
significant alterations in anxiety is produced. Interestingtyfiown in the figure, Nedd4 heterozygous mice
spend a significantly longer duration in the closed arm of the maze compared to wild-type littermate controls,
suggesting increased anxieGornversely, Nedd4-2 heterozygous mice spend significantly less time in the closed
arm, and subsequently increase the time spent exploring the open arm suggesting reduced anxiety in these mic
compared to wild type littermate controls.

Conclusion: Nedd4 and Nedd4-2 may modulate neuronal function lyetad degradation of specific
substrates that may contuie to the observation in anxiety changes. Furthestigations are required to define
precise E3 substrates that modulate anxiety behaviours in these mice.
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