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- Propose a new tool to study the nanometric neuropathology of neurodegenerative
diseases by combining ultrathin sections used in Array Tomography scanned with
super-resolution STED microscopy.

- Investigate the nanoscale architecture of non-fibrillar AB structures in human amyloid
plaques.

- Investigated the load and size of these non-fbrillar AR entities in post-mortem human
brain tissue in autosomal dominant pattern (ADAD) and early-onset sporadic
Alzheimer’s diseade (eoSAD) patients.



Amyloid origin and the mechanism of the amyloid formation
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Improving spatial and axial resolution with
Array Tomography (AT) and Stimulated Emission Depletion (STED)

3D reconstruction Single frame
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The combination of AT and STED allows the identification of smaller non-fibrillar AB structures
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AT-STED application: higher levels of non-fibrillar AB structures an ADAD than in SAD

3D reconstruction 3D reconstruction

ADAD
SAD

Antibodies: , Anti-NAB61 Scale bar: 10 um




AT-STED application: higher levels of non-fibrillar A structures an ADAD than in SAD
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CONCLUSION

- This study shows that the combination of AT and STED can be

successfully applied to investigate non-fbrillar AB structures in AD
human brain.

- The obtained nanoscale architecture of human amyloid plaques
reveals a dense core with a peripheral halo

- This study provides evidence of higher levels of non-fbrillar Ap
species in ADAD compared to SAD

This new tool opens an important door for the neuropathology field
allowing the characterization of aggregates or structures at a
nanometric scale as potential therapeutic targets
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* Use of super-resolution imaging and analysis to reveal the
subsynaptic organization of APP, B- and y-secretases

* Understanding of the association of APP with B-secretases in
specialized subsynaptic regions and how this association directly
influences the processing of APP through the amyloidogenic pathway.

e Use of transgenic mouse models for AD and postmortem human

brain tissues from AD patients, to validate the competency of this
molecular model



Dynamic of the healthy synapse
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Insight into nanodomains

Reconstruction of nanoscale distribution of APP on the dendritic shaft of pyramidal neuron

Extrasynaptic region

Kedia et al. 2020



Nanoorganization of
amyloidogenic proteolytic machinery in the
functional domains of an excitatory synapse






Nanoscale distribution of in the functional zones of excitatory postsynapse using STED microscopy
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Colocalization

Conclusion: - The length, area, and intensity were significantly
higher for nanodomain v /EZ in comparison to
nanodomain y /PSD.
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Nanoscale alteration of molecular fingerprints of
amyloidogenic machinery in
multiple models of AD



Nanoscale distribution of B-secretase in PSD/EZ in wild-type (WT) and APP/PS1 transgenic mice using STED microscopy
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Alteration of nanoscale molecular determinants involved in B-amyloidogenic machinery in human brain slices using STED
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Alteration of nanoscale molecular determinants involved in B-amyloidogenic machinery in human brain slices using STED
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CONCLUSION

- The different models used to evaluate the nanoscale organization of B-amyloidogenic machinery converge to
provide evidence that the compositionality of this machinery is altered at synapses, and is a critical determinant

in deciding the shift in equilibrium toward B -amyloidogenic pathway.

- The authors show an increase in the content of B-secretase and APP in nanodomains. This support our
hypothesis that the availability of B-secretase and APP in nanodomains of subsynaptic compartments can be a

limiting or a contributing factor for b B-amyloidogenic processing of APP.

- In this study was described a holistic approach for the systematic investigation of AD as a synaptopathy.
This approach uncovers a fundamental nanomachinery, where alteration in real-time molecular interactions in
the scale of milliseconds to minutes can contribute toward long-term deficits such as those seen in AD.
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