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Alzheimer’s disease symptoms
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AB plagues and NFTs: the main hallmarks of Alzheimer’s Disease

HEALTHY AD AB PLAQUES (PET SCANS)
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Alzheimer’s Disease: a multifaceted pathology
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The Amyloid Hypothesis

—

TRy
f‘/ AB aggregation",
’\_,_.

Tau
hyperphosphorylation

i ) Synaptic dysfunction
Mitochondrial and network
dysfunction hyperexcitability

Reactive v
astrocytes' ;= Activated
-~ .\ 47 microglia

Alzheimer’s patient

Neuronal
degeneration
and loss

Modified from Xia et al., 2023 Frontiers in Genetics



The Amyloid-f processing
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AB Oligomers: the main culprit in AD pathogenesis

PHYSICAL 3

%' ' K_‘ g
CHEMISTRY S
b s e e Oed® Dodecamer 3%%&

pubs.acs.org/ IPCE m

Amyloid § Dodecamer Disrupts the Neuronal Membrane More
Strongly than the Mature Fibril: Understanding the Role of
Oligomers in Neurotoxicity

Hoang Linh Nguyen, Huynh Quang Linh, Pawel Krupa, Giovanni La Penna, and Mai Suan Li*

Cell Caleium 47 (2010) 264-272

0 mM Mg*, 0.1 mM Glycine
A[i.

T T

Contents lists available at ScienceDirect

Cell Calcium

jeurnal hemepage: www.elsavier.com/locate/caca

Amyloid 3 oligomers induce Ca?* dysregulation and neuronal death through APS5
activation of ionotropic glutamate receptors AP
Elena Alberdi®, M2 Victoria Sanchez-Gdmez?, Fabio Cavaliere?, Alberto Pérez-Samartin?, - - [r-»-
José Luis Zugaza®, Ramén Trullas©, Maria Domercq?, Carlos Matute®* [
. Vy= 60 mV
ORIGINAL PAPER Aging ® WILEY Control h-iABo 1000 nVI

1 - L
M1
Synaptic dysregulation and hyperexcitability induced by

10
intracellular amyloid beta oligomers ' WWMW .
Al
: s

Eduardo J. Fernandez-Perez' @ | Braulio Mufioz! | Denisse A. Bascufan! | Y i
Christian Peters' | Nicolas O. Riffo-Lepe1 \ M:ariaF'.Espinoza1 | Peter ). Morgan2 | | ( ‘[
Caroline Filippi? | Romain Bourboulou? | Urmi Sengupta®® | Rakez Kayed®* | <
Jérbme Epsztein® | Luis G. Aguayo! meg




AB oligomers alter Na* and K* currents and increase neuronal excitability
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AB oligomers induce astrocyte activation and neuroinflammation
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The B-sheet conformation is critical for AR oligomer toxicity
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ISOAC1: a new AB aggregation inhibitor
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ISOAC1 Binds to Both Monomeric and Protofibrillar AR
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ISOAC1 Remodels the AB Aggregation Process
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ty of the AB Aggregates
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ISOACI1 Reduces the Tox
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Conclusions

® |SOAC1 is able to inhibit the aggregation of AB,_,, by blocking
the conversion from its native conformation to f-sheet
secondary structures

® AB,_,, samples aggregated in the presence of ISOAC1 were less
toxic at the mitochondrial level than those incubated alone

® |[SOACL1 is able to protect primary cortical neurons from the AB,_
4o INjury by counteracting the early steps of AB,_,, toxicity, such
as intracellular Ca?* level elevations, mitochondrial activity
reduction, and increase of ROS production, as well as by
reducing AB,_,, accumulation
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