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Interleaved learning is not possible during on-line episodic encoding when the presentation of
input cannot be controlled [5]. In this case, sets of simultaneously spiking neurons in the dentate
gyrus that represent input in a specific temporal context [1] need to be largely non-overlapping
to avoid catastrophic interference [4]. Largely non-overlapping representations must be established
even though input connections with previously encoded items may exist during later occurrences
of similar input. Immediate multiple instantiation is required, so that a novel acquisition can be
maintained during an encoding process that may take several seconds.

We propose that unrelated arbitrary spikes that occur at about the same time as the spiking
of a known item elicited by novel input – coincidental coactivators – enable immediate multiple
instantiation [2]. By recruiting some of the coincidental coactivators into the representations formed
by patterns of spiking neurons, largely non-overlapping representations may be formed for sequence
encoding. The resulting representations may be reactivated in the same order by the output of a
non-synaptic short-term memory, so that the sequence of spike patterns can strengthen synapses in
a target network through spike timing dependent potentiation [3]. The amount of activity that has
been observed in the medial temporal lobes during tasks that involve episodic encoding is adequate
to provide the necessary coincidental coactivators [6]. Once synapses are strengthened between
neurons in the extended representations, a sequence can be acquired and encoded with minimal
interference.
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