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• Alzheimer's disease pathology accumulates years before memory symptoms emerge. 
• Early pathology affects medial temporal lobe regions that support episodic memory. 
• Pattern separation supports discrimination of highly similar memories1. 
• Multivariate fMRI can detect subtle changes in neural representations that may

precede cognitive impairment. 
• Aim: Test whether amyloid-positivity alters neural representations supporting

mnemonic discrimination in cognitively unimpaired individuals.

• 73 cognitively unimpaired older
adults (DELCODE, 50 Aβ- and 23 
Aβ+ 

• Amyloid status: CSF Aβ42/40 
ratio.

• Plasma p-tau217 at baseline.
• 3T fMRI during mnemonic

discrimination task.
• Whole-MTL searchlight analysis

Preclinical AD is characterized by disrupted representations in the MTL

• Amyloid positivity is associated with disrupted multivoxel memory representations
in cognitively unimpaired individuals preceeding cognitive impairment.
• Higher baseline p-tau217 predicts greater longitudinal decline of these
representations.
• Multivariate fMRI may provide a sensitive marker of early AD-related neural
dysfunction, even when overall memory performance is similar.

Bilateral ERC, BA35, BA36, and CA1-subiculum transition area

Aβ+ show increased representational
similarity compared to Aβ-

Impairment was confined to extrahippocampal regions in CU Aβ+ 
with additional involvement of the hippocampus in SCD Aβ+ 

CU Aβ+ SCD Aβ+

Across CU and SCD, higher baseline plasma p-tau217 was associated with disrupted memory
representations in both extra-hippocampal and hippocampal regions.

Individuals with higher
baseline p-tau217 
showed steeper decline
in memory
representations over
24-months in the same 
regions

Longitudinal representational decline

References: 1 Gellersen, Naspi, et al., (2026). Dynamic shifts between pattern separation and reinstatement in human CA3 and dentate gyrus. Submitted               1German Center for Neurodegenerative Diseases (DZNE), Magdebrug, Germany

Abbreviation: CU = cognitively unimpaired; SCD = subjective cognitive decline; Aβ = beta-amyloid                                                                                                        2-18see abstract


