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1.  Background

o Therapeutic IV treatment with lecanemab has been shown to

modestly slow cognitive decline in human sporadic Alzheimer’s

Disease (AD) 1.

o Lecanemab effectively clears plaques from the brain through a

poorly understood mechanism 1.

o However…

Plaque load alone is a poor correlate of 
cognitive decline 2, 3.

On the other 

hand…

Synapse loss is the strongest correlate

of declining cognition 3, 4, 5.

o Synapse loss is exacerbated in the halo surrounding dense core

neuritic plaques and is associated with toxic Aβ oligomers 6, 7, 8.

2.  Hypothesis

Lecanemab can bind and clear toxic Aβ oligomers

from “at risk” synapses in the dense core plaque 

halo, potentially acting to temper synapse loss and 

cognitive decline. 

3.  Experimental Methods
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Figure 1: A) Tissue from the temporal cortex (BA20/21) was embedded in acrylic resin and sectioned into ribbons of

contiguous sections, each of sub-synaptic (70nm) thickness. Ribbons were immunostained using lecanemab as a

primary antibody, alongside pre- and postsynaptic markers (SY38 and PSD95) and serial images acquired from each

section. Serial images were computationally stacked and registered into 3D volumes allowing for single-synapse

analysis. B) In total, 20 AD cases and 19 age-matched controls were included for analysis, amounting to approximately

1.62 million synapses profiled as part of this study.
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4.  Results

I: Lecanemab Binds to both Dense Core and Diffuse 

Plaques
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Figure 2: A) Representative images from array tomography imaging demonstrate that, in line with

expectations, lecanemab positively labels both dense core and diffuse Aβ deposits in the human

cortex (left). Reconstruction of z-stacks in 3D (right) shows that, for dense core plaques,

lecanemab labels both the fibril-rich core and surrounding synaptotoxic halo. B) Immunogold

electron microscopy with lecanemab as a primary antibody validates that fluorescent signal at the

level of array tomography reflects a genuine molecular binding of this antibody to extracellular Aβ

fibrils (yellow arrows).
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II: Lecanemab Colocalises More Frequently with Synapses in the AD Cortex
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Figure 3: A) Representative images from array tomography imaging illustrate successful co-staining of lecanemab (white) alongside pre- (magenta) and

postsynaptic (cyan) markers. B) As expected, AD cases exhibited a global loss of synapse density in the temporal cortex. C) This synapse loss was mirrored

by an inverse increase in the % of pre- and postsynapses colocalised with lecanemab. Filled datapoints = average (mean/median) value per case; Unfilled

= individual image stacks. All statistical analysis performed via linear mixed effects models (structure shown on left).
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III: Lecanemab Colocalises with “At Risk” Synapses in the Plaque Halo 

AD — Dense Core Plaque
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Figure 4: A) Maximum intensity projection of a dense core plaque (grey) along with pre- (magenta) and postsynaptic (cyan)

markers. Highlighted (right) are synapses registered as colocalising with lecanemab, most of which are found within the plaque

halo. B) Quantification in 10-micron increments extending from the plaque core boundary revealed, as expected, a region of

profound synapse loss close to the core boundary. C) Surviving synapses remaining within this plaque-proximal region of synapse

loss were more likely to colocalise with lecanemab. Dashed lines represent control averages(mean/median) from stacks without

plaques. Points = mean/median values per case.

Linear Statistical Model Mann-Whitney U test of each bin median vs. baseline
p-values corrected for 5 comparisons via Holm’s method
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5.  Conclusions

1
Quantifiable lecanemab antibody signal is

observed at synapses in the human cortex.

Colocalisation increases in AD; especially

with synapses at risk of loss in the oligomer-

rich dense core plaque halo.

Clearance of synaptic Aβ by lecanemab, likely

via microglial mechanisms 9, 10, could perhaps

protect from synapse loss.

Response Variable ~ Clinical Diagnosis * Sex + APOE4 Status + PMI + (1|Case/Block)

Linear Mixed Effects Statistical Models (Response variables in C Tukey transformed)
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