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Clustered protocadherins (cPcdh) are a family of cell adhesion molecules that contribute to synaptic
specificity and neuronal connectivity and have been implicated in cognitive function. cPcdh comprise 58
isoforms, classified into three subgroups: cPcdh-a, cPcdh-f, and cPcdh-y. The expression patterns of these
isoforms suggest a role in neural circuit organization, although their precise functions remain unclear. In this
study, I investigated how reduced cPcdh o diversity affects memory function using cPcdh o.1-12 mutant
mice, which express only two variable a-isoforms. Memory function was analyzed separately for short-term
and long-term memory using a modified Context Pre-exposure Facilitation Effect (CPFE) paradigm, with
intervals of 2 h for short-term memory and 24 h for long-term memory. Behavioral analyses revealed that
cPcdh a.1-12 mice exhibited significant impairments in short-term memory, failing to discriminate the
conditioned context from a novel context at the 2 h interval, while their long-term memory at the 24 h
interval remained intact. In contrast, cPcdh a1-12 mice showed no abnormalities in spontaneous locomotion
or general exploratory behavior, indicating that their impairment was specific to short-term memory rather
than a general deficit in motor function or learning ability. Furthermore, Neural activity analysis during
memory recall revealed significantly reduced activation in the hippocampus, amygdala, and retrosplenial
cortex in cPcdh al-12 mice during short-term memory tasks, suggesting reduced engagement of these
circuits in memory encoding. Finally, based on these findings, we examined whether similar regions were
involved in short-term memory recall in wild-type mice. Analysis in wild-type mice showed that these same
regions, including CA3, basolateral amygdala, and retrosplenial cortex, exhibited increased neural activity
during short-term memory recall, whereas long-term memory recall did not show such activation patterns.
These findings suggest that short-term and long-term memory rely on distinct neural circuits and that cPcdh
a diversity is essential for the formation and function of circuits required for short-term memory. This study
provides insights into the molecular and neural mechanisms underlying memory and highlights the
importance of cPcdh a diversity in maintaining short-term memory processes.
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