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Proteopathic lesion structure

Shi et al., Nature 2021; Yang et al., Science 2022; Schweighauser et al., Nature 2022



Heteromeric Aβ seeds, cross-seeding ?

Fernandopulle and Ward, Nature 2024



Injection of Aβ seed-containing brain extract into APP tg mice
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Eisele  et al., PNAS 2009; Hamaguchi et al., Acta Neuropathol 2012

Spreading of amyloid between brain regions 

Injection of brain extract 
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cortex ......
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Durability of Aβ seeds

Ye et al., Nature Neuroscience 2015

→ Aβ seeds can persist for months 
in brain at levels below routine 
detection

→ Aβ seeds regain propagation and 
pathogenicity when Aβ becomes 
available 
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Amyloid-induction after peripheral application of Aβ seeds
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Eisele et al., Science 2010; Eisele et al., J Neurosci 2014; 



Properties of Prions and A seeds

Properties PrP-prions A seeds

β-strand-rich secondary structure Yes Yes

Potential to form amyloid Yes Yes

Seeds initiate pathology Yes Yes

Long incubation period Yes Yes

Spread within and to the brain Yes Yes

Synthetic seeds are less potent Yes Yes

Multiple distinct strains Yes Yes

Protease-resistant & -sensitive forms Yes Yes

Resistance to high temperature Yes Yes

Resistance to formaldehyde Yes Yes

Serial transmissibility in mice Yes Yes

Transmissibility in humans Yes ?





Iatrogenic CAA (iCAA) and Alzheimer (iAD)



- Inactivation of Aβ seeds

Current research directions:

- How does Aβ mediate toxicity?



Acute targeting of pre-amyloid Aβ seeds

Age

delay of pathology 
onset by acute 

removal of Aβ seeds

A
β

 p
la

q
u

e 
p

at
h

o
lo

gy

Setting the concentration
of Aβ seeds back to „0“

Uhlmann et al., Nature Neuroscience 2020





Age

delay of pathology 
onset by acute 

removal of Aβ seeds

A
β

 p
la

q
u

e 
p

at
h

o
lo

gy

Setting the concentration
of Aβ seeds back to „0“

Uhlmann et al., Nature Neuroscience 2020

6 mo



Aβ-assembly-recognition-profiling for antibodies (ARPA) 



Jucker and Walker, Cell 2023



- Inactivation of Aβ seeds

- How does Aβ mediate toxicity?

Current research directions:



Aβ Immunotherapy

Sevigny et al., Nature 2016



Aβ Immunotherapy in humans



Aβ Immunotherapy in humans
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Neurodegeneration (NfL levels in CSF) in response to
cerebral β-amyloidosis 

Rother et al., Nature Comm 2022



Temporal uncoupling of brain Aβ and neurodegeneration



How does Aβ mediate toxicity? 



Aβ seeds are present well before amyloid formation becomes detectable.

Targeting such pre-amyloid seeds maybe necessary to achieve effective primary 
prevention of Alzheimer´s Disease

Acute inactivation of such early seeds causes robust delay of β-amyloidosis.

Conclusion 1

We need to better understand how aggregated Aβ relates to neurodegeneration
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Precautions
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