Locomotor sensitization to cocaine using a two-injection protocol
requires eukaryotic elongation factor-2 kinase (EF2K)-mediated
translational control
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Introduction

«The persistence of drug-related memories likely underlies the persistence of
addiction. While the transcriptional mechanisms that participate in the
formation of these memories are well-characterized, almost nothing is
known about the translational control mechanisms involved.

*Locomotor sensitization to cocaine, using either repeated daily injections or
a two-injection protocol, is sensitive to disruption by protein synthesis
inhibitors (Karler et al. 1993, Shimosato and Saito 1993, Sorg and Ulibarri

Results

Figure 1: Lack of EF2K activity in
EF2K knockout brains.

Figure 2: Normal locomotor sensitization induced by repeated daily cocaine
injections in EF2K knockout mice.

Conclusions

ePhosphorylation of eEF-2 and EF2K activity are
undetectable in brains from EF2K KO mice.

®EF2K KO mice show normal basal locomotor
activity and locomotor sensitization to cocaine
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as hippocampal slices from EF2K knockout mice do not express mGIuR-LTD,
but exhibit enhanced LTP (Park et al., 2008). Similarly, transgenic mice over-
expressing EF2K in the hi show impaired idation of
contextual fear conditioning and LTP (Im et al., 2009), while knock-in mice
bearing a kinase-dead mutation of EF2K show impaired conditioned taste
aversion learning (Gildish et al., 2012).

+Here, we found that locomotor sensitization to cocaine using a two-
injection protocol is impaired in EF2K knock-out mice, and that EF2K is
engaged during the protein synthesis-dependent phase of this task.

Methods

units/mLcalmodulin (Sigmal, and 10 g e€F-2 were added. An aliguot of starting materialwas removed, then the reaction was
Iniiated by the aditon of S0 M AT, 0°C
adeition of X SDS-PAGE sample buffer (cell

Whole brain homogenates from wild-type and £F2K knockout mice (n=6
mice per genotype) were incubated in buffer containing Ca?*, calmodulin,
and excess eEF-2, in the absence or presence of 50 uM ATP. Samples were
then subjected to SDS-PAGE and immuno-blotting to assess kinase activity.
As shown in the representative blot, WT homogenates exhibited robust EF2K
activity in the presence of ATP, while KO homogenates did not.

interaction (p>0.05).

A.) During habituation to the testing chambers, mice (n=9 wild-type and 11 knockout) were injected with saline and locomotor activity was recorded for 1 hr. No
significant difference between wild-type and knockout mice in locomotion under these basal conditions was observed (p>0.05). B.) Mice (n=14 wild-type and 15 knockout)
received 5 daily injections of cocaine (10 mg/kg) followed by 1 hr of locomotor monitoring. A 2-way repeated measures ANOVA revealed a significant main effect of
injection day (F, ,=33.72; p<0.0001), but neither a significant main effect of genotype nor a significant injection day  genotype interaction (p>0.05). C.) The repeated
daily injection procedure was performed in a separate cohort (n=12 wild-type and 13 knockout mice) with a 20 mg/kg dose of cocaine. A 2-way repeated measures ANOVA
revealed a significant main effect of injection day (F, ,,=23.94; p<0.0001), but neither a significant main effect of genotype nor a significant injection day x genotype

Figure 3: Impaired locomotor sensitization to cocaine using a
two-injection procedure in EF2K knockout mice.
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Figure 4: Acute cocaine administration
increases striatal eEF-2 phosphorylation.
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eAcute cocaine injection increases striatal eEF-2
phosphorylation.

eThese data suggest that EF2K-mediated
translational control is required the plasticity
following initial cocaine exposure that produces
a sensitized subsequent response.
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not a significant main effect of genotype, nor a significant time x genotype interaction. D.) Binned data for Day 8. A 2-way
repeated measures ANOVA revealed significant main effects of time (F, ;,= 28.02; p<0.0001) and genotype (F, s,= 7.376; p<0.05), as
well as a significant time x genotype interaction (F, ;,= 2.482; p<0.05).
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