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Humans: Hupbach et. al. 2007
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Re-exposure to a spatial context can bias memory reconsolidation in 
humans (Hupbach et al. 2007) and rodents (Jones et al. 2012).

We investigate the possible mechanisms underlying the effect of 
context on memory consolidation using a connectionist model of 
the hippocampus that includes dorso-ventral and proximo-distal 
axes (Greene et al. 2013).

Memories that were previously learned are spontaneously 
reactivated during slow wave sleep (Wilson & McNaughton 1994).

Experimental studies have found that the mechanism of sleep can 
be biased by odors (Rasch et al. 2007) and can protect memories 
from interference (Ellenbogen et al. 2006).

Object semantic overlap as well as additional, extraneous 
learning can be varied to match the human and rat behavioral 
performance in the memory consolidation task. Overlap increases 
intrusions.

Lesioning simulations suggest that the dorsal CA3 is the main 
layer within the trisynaptic network of the hippocampus where 
object and context information interact to yield intrusions.

Our proposed mechanism of sleep, where small amounts of 
noise spontaneously reactivate memories and feed them back 
into the network, can reproduce experimental findings.

Adding sleep to the reconsolidation paradigm decreases the 
need for extraneous learning.

Funded in part by ONR N000141310672. We would like to thank Matthew Cook for 
his invaluable help with running simulations.
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Dorsal CA3 has a major influence on intrusions and recall rates
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(Ellenbogen et al. 2006)
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Raising object overlap decreases set 1 recall but increases the number of intrusions
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Layer # of cells k-WTA

DG 800 12

CA3 256 6

CA1 400 10
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Proposed Mechanism of Sleep
Objects that are 60% correlated to a set1 item  
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