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            Abstract
The entorhinal cortex has been implicated in the early stages of Alzheimer's disease, which is characterized by changes in the tau protein and in the cleaved fragments of the amyloid precursor protein (APP). We used a high-resolution functional magnetic resonance imaging (fMRI) variant that can map metabolic defects in patients and mouse models to address basic questions about entorhinal cortex pathophysiology. The entorhinal cortex is divided into functionally distinct regions, the medial entorhinal cortex (MEC) and the lateral entorhinal cortex (LEC), and we exploited the high-resolution capabilities of the fMRI variant to ask whether either of them was affected in patients with preclinical Alzheimer's disease. Next, we imaged three mouse models of disease to clarify how tau and APP relate to entorhinal cortex dysfunction and to determine whether the entorhinal cortex can act as a source of dysfunction observed in other cortical areas. We found that the LEC was affected in preclinical disease, that LEC dysfunction could spread to the parietal cortex during preclinical disease and that APP expression potentiated tau toxicity in driving LEC dysfunction, thereby helping to explain regional vulnerability in the disease.
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                    Figure 1: Whole-brain ROI analysis identified dysfunction in the entorhinal cortex and other cortical regions in preclinical Alzheimer's disease.[image: ]


Figure 2: Voxel-based analysis pinpoints dysfunction in preclinical Alzheimer's disease to the LEC.[image: ]


Figure 3: The LEC is affected by tau and APP coexpression and leads to cortical dysfunction.[image: ]


Figure 4: Patterns of cortical spread in mouse models overlap with patterns observed in preclinical Alzheimer's disease.[image: ]


Figure 5: APP expression acts to potentiate and accelerate tau toxicity in the LEC.[image: ]


Figure 6: Mapping histological markers of tau and APP in mouse models.[image: ]


Figure 7: The LEC shows evidence of high metabolism in young unaffected individuals.[image: ]
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