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            Abstract
Protein kinase M-Î¶ (PKM-Î¶) is a constitutively active form of atypical protein kinase C that is exclusively expressed in the brain and implicated in the maintenance of long-term memory1,2,3,4,5,6,7,8,9. Most studies that support a role for PKM-Î¶ in memory maintenance have used pharmacological PKM-Î¶ inhibitors such as the myristoylated zeta inhibitory peptide (ZIP) or chelerythrine. Here we use a genetic approach and target exon 9 of the Prkcz gene to generate mice that lack both protein kinase C-Î¶ (PKC-Î¶) and PKM-Î¶ (Prkczâˆ’/âˆ’ mice). Prkczâˆ’/âˆ’ mice showed normal behaviour in a cage environment and in baseline tests of motor function and sensory perception, but displayed reduced anxiety-like behaviour. Notably, Prkczâˆ’/âˆ’ mice did not show deficits in learning or memory in tests of cued fear conditioning, novel object recognition, object location recognition, conditioned place preference for cocaine, or motor learning, when compared with wild-type littermates. ZIP injection into the nucleus accumbens reduced expression of cocaine-conditioned place preference in Prkczâˆ’/âˆ’ mice. In vitro, ZIP and scrambled ZIP inhibited PKM-Î¶, PKC-Î¹ and PKC-Î¶ with similar inhibition constant (Ki) values. Chelerythrine was a weak inhibitor of PKM-Î¶ (Ki = 76â€‰Î¼M). Our findings show that absence of PKM-Î¶ does not impair learning and memory in mice, and that ZIP can erase reward memory even when PKM-Î¶ is not present.
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                    Figure 1: 
Absent PKC-Î¶ and PKM-Î¶ immunoreactivity in 
Prkczâˆ’/âˆ’
 mouse tissues.



Figure 2: 
Reduced anxiety-like behaviour in 
Prkczâˆ’/âˆ’
 mice.



Figure 3: 
Intact learning and memory in 
Prkczâˆ’/âˆ’
 mice.
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        Editorial Summary
Rethink on memory mechanisms
Long-term potentiation (LTP), a persistent enhancement of signalling between nerve cells, has long been considered the likely cellular correlate of memory, but only now are the specific molecular mechanisms underlying the maintenance of LTP beginning to emerge. Some time ago, it was proposed that sustained activity of protein kinase M-Î¶ (PKM-Î¶) may be a key factor in sustaining LTP, based mainly on experiments using pharmacological inhibitors. Two groups have now engineered mice lacking PKM-Î¶ to test more directly for its role in LTP and memory. Studies from the labs of Richard Huganir and Robert Messing find that loss of PKM-Î¶ has no effect on LTP or memory formation. And despite the absence of this kinase, pharmacological inhibitors of PKM-Î¶ still disrupt memory in these mutant mice. These data cast doubt on the role of PKM-Î¶ in LTP maintenance and re-open the exploration for key molecules regulating long-term plasticity.
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