1. Background

3. Methods

Hippocampal pattern separation (PS) is a neural process

of orthogonalizing similar inputs into independent
neural representations. This is considered to be a key
process of interference reduction in episodic memory.
(Leal & Yassa, 2018)

Little is known about the role of other medial temporal
areas in mnemonic interference reduction (Nash et al,,
2021).

The perirhinal (PRC) and the parahippocampal (PHC)
cortices have been implicated in content-selective
processing of objects and spatial information,
respectively (Ranganath and Ritchey, 2012).

Tasks relying on mnemonic interference reduction in the
object and spatial domain have been shown to
selectively engage the lateral entorhinal cortex (LEC)
and PRC, and the medial entorhinal cortex (MEC) and
PHC (Reagh & Yassa, 2014).

The validity of the two-pathway theory of the medial
temporal lobes (MTL) has been recently questioned
(Lawrence, Cardoza, Ryan, 2020).

Behaviorally, pattern separation is usually studied with
the Mnemonic Similarity Task (MST, Stark, Kirwan &
Stark, 2019), presenting similar everyday objects to the
participant. This could induce retrieval of existing
memory representations, obscuring PS processes.

2. Objectives

1. Investigate Iinterference reduction iIin the
medial temporal lobe in the object and spatial
domains in healthy young adults.

2. Assess neural pattern separation without the
confounding influence of prior knowledge.
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 High-resolution structural and functional
magnetic resonance imaging

 Modified version of the Mnemonic Similarity
Task with unfamiliar fractals as stimuli during
fMRI to reduce bias of previous knowledge

- Resting-state fMRI for connectivity analysis

 Wide-range of behavioral covariates
measuring long-term memory, working
memory, visual discrimination and processing
speed
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4. Pilot Behavioral Results

1.0

0.8

e
o

Proportion
o
Y

0.2

0.0

1.0

0.8

e
o

Proportion
o
-9

0.2

0.0

Object Trial Responses
—4
[

T

Correct Responses
(1 o 100
o0 T New T
° L]

-]
o

S P-a—

[-1]
o

Percent correct (%)
oy
o

[
oo ﬁ- 20
T — Object
& El Location
0
Target Lure Foil Target Lure Foil

Location Trial Responses s
Memory sensitivity

[ Object
Il Location

el

Foil d'(TF) d'(LF) d'(TL)

by
=)

w
3]

=

)]

Discriminability (d")
Y - N N w
o

o (3]

L
o
o
o
[}

Target Lure
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Repetition suppression in all
MTL areas, except for PRC for
object lures, and PHC for spatial
lures.

Negative correlation between
object similarity and activity
pattern similarity in the PRC &
DG/CA3.

Negative correlation between
spatial similarity and activity
pattern similarity in the PHC &
DG/CA3.

Within-pathway connectivity will
predict discrimination of
content-specific memories.

6. Outlook

Testing our predictions will
contribute to the critical
assessment of the two
processing streams view of the
medial temporal lobe.
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