Looking for neurophysiological evidence of temporal codin g In episodic memory

the temporal context model

A gradually changing representation of temporal context se rves as the cue for episodic
recall:
ti= iti 1+ ti (1)
Not all-or-none: inputs remain partially active in  t;.
Associations between items mediated by context.
Input to t; changes based on past history with item.

retrieved context in tcm
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ltem-context binding yields symmetric associations.
Persistent coding yields asymmetry.
Item-context binding yields transitive associations.

behavioral predictions of tcm

Item recognition: Temporally-de ned associations betwee n successive old probes

(Schwartz, et al., 2005,Psych Sai

Paired Associates Learning: Items presented in similar temporal contexts, but not at
the same time, become associated to each other (Howard, Jing & Provyn, in revision).

Immediate free recall: Temporally-de ned associations in Initiation of immediate re-
call (Howard, Norman, Venkatadass, & Kahana, submitted).

Delayed free recall: Recency and contiguity persist acrosslong time scales

persistence of contiguity effects
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Howard, Youker & Venkatadass (submitted, see also Psychonomics talk)
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mapping tcm onto the MTL
Howard, Fotedar, Datey, and Hasselmo (2005)
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Eichenbaum (2000)

Relatively static item representations in
cortex.

Gradually-changing representation of
temporal context In extra-hippocampal
MTL regions.

Hippocampus required for recovery of

_ _ _ ' Egorov, Hamam, Fransén, Hasselmo, and Alonso
temporal context—rapid episodic learning.

(2002)

other things tcm might be good for

Semantic structure?
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Place coding?
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Howard, lyer, & Rao (2006, SMP talk)

new formulation of tcm and ERPs

Not unlike complementary learning systems (Mc-
} Clelland, McNaughton, & O'Reilly, 1995).
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c!N esembles N4,h!N esembles LPC

N4 precedes LPC

N4 dependent on cortical inputs, LPC dependent on H
N4 shows semantic integration effects.

LPC associated with episodic recollection.

context in CA1?

Manns, Howard, and Eichenbaum (in preparation), SFN Poster

Multiunit recording from dorsal CAL.

Temporal coding would show up as grad-
ual change in ensemble response

Calculate standardized Mahalanobis dis-
tance between sampling events

Gradual change within-list . ..
.. but only for correct trials.
Gradual change across lists ...
.. like recency & contiguity.
Doesn't behave exactly like t; ...
.. but not in EC either.

where we are

Possible to compare temporal changesper se
Predictions for:
... temporal relationships associated during repetition.
... successful and unsuccessful contextual retrieval.
...changes in ensemble representation with learning.
... effect of hippocampal lesion on parahippocampal repres entations.
The same gambits can be used with fMRI (and perhaps IEEG).
Potential for strong connections between mathematical description of episodic memory
and ensemble activity in MTL.
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