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Episodic memory — multiple stages

encoding offline retrieval

‘pattern separation’ ‘pattern completion’



Episodic memory — where to look?
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Intact memory depends on the MTL
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What is the role of the hippocampus in episodic memory?
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fMRI research has identified a role of the hippocampus both during
successful associative encoding and retrieval
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What is the neural code distinguishing episodic encoding (‘pattern

separation’) from retrieval (‘pattern completion’)?
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Part I: fMRI
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What are the hippocampal mechanisms of associative memory when

looking ‘under the hood’ of the BOLD signal?



What are the hippocampal mechanisms of associative memory when

looking ‘under the hood’ of the BOLD signal?

Intracranial EEG (iEEG)
Oscillatory power in different frequency ranges as a proxy for fine-tuned
information processing within and across neural assemblies.
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Part Il iIEEG
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direct (inverse) relationship between alpha and gamma:

the more alpha decrease, the more gamma increase for A+ vs. A-
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time course analysis, separately for encoding and retrieval
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retrieval, A+ vs. A-
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Interim summary

successful associative memory encoding and retrieval are accompanied
by relative decreases in alpha power followed by increases in gamma

power

What is the neural code distinguishing episodic encoding (‘pattern

separation’) from retrieval (‘pattern completion’)?



Hippocampal phase coding: CA1 spiking at different phases of the theta

cycle as a function of encoding vs. retrieval (Hasselmo et al., 2002)
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Are different mnemonic states (encoding vs. retrieval) reflected in

different phases of hippocampal oscillations?
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1. identify time and frequency where phases are most stable across

participants, collapsed across A+ encoding and A+ retrieval
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Encoding Retrieval
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2. assess whether phase angles systematically differ between encoding
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Hippocampal delta phase after stimulus delivery reveals whether a

participant is in an encoding- or retrieval state.
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Open questions

Are there links with behavior, e.g. more ‘typical’ phase at stimulus

delivery leading to faster response times/greater confidence?
Is the system capable of switching more rapidly between encoding and

retrieval?
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The hippocampus supports associative memory, shown with fMRI via

increased BOLD responses during successful encoding and retrieval.

fMRI activation (parameterestimates)
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iEEG recordings reveal a decrease in alpha power followed by an increase

in gamma power during successful encoding and retrieval.
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Post-stimulus delta phase reflects the mnemonic state, systematically

differing between encoding vs. retrieval of episodic memories.
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Empirical evidence (Manns et al., 2007)
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novel vs. old experiences or encoding vs. retrieval state?

encoding A+ vs. retrieval A+
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and retrieval
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novel vs. old experiences or encoding vs. retrieval state?
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novel vs. old experiences or encoding vs. retrieval state?
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Results

retrieval

alpha (8-10 Hz)

theta (4-6 Hz)

% power change

30
20
Illlf/\\
10- [
} /‘\/."II lll"
. \
0 f'/\\ l'Ill II'I.U/\ Ill.ll\\
{ / \/\, /\
: P 1' 15
time (sec)
Al
w
o
£
2
o
]
§- 20
x

time (sec)



