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Alzheimer’s disease symptoms
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Aβ plaques and NFTs: the main hallmarks of Alzheimer’s Disease
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Aβ PLAQUES (PET SCANS) 
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Aβ PLAQUES NEUROFIBRILLARY TANGLES
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Alzheimer’s Disease: a multifaceted pathology

Piccialli et al., 2022 Frontiers in Pharmacology



Modified from Xia et al., 2023 Frontiers in Genetics

The Amyloid Hypothesis
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The Amyloid-β processing
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Aβ Oligomers: the main culprit in AD pathogenesis



NEURONAL CELLS

Aβ oligomers alter Na+ and K+ currents and increase neuronal excitability 

Na+ currents K+ currents Neuronal spikes



INTRACELLULAR ROSMEMBRANE EXCITABILITY

Aβ oligomers induce astrocyte activation and neuroinflammation



β-sheet

structure

The β-sheet conformation is critical for Aβ oligomer toxicity



ISOAC1: a new Aβ aggregation inhibitor
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Aβ1-42 monomer (PDB ID: 1IYT)

Aβ1-42 pentamer (PDB ID:2BEG )

-5.3 kcal/mol 

-4.7 kcal/mol 

ISOAC1 Binds to Both Monomeric and Protofibrillar Aβ
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35-60 kDa Aβ species
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60-100 kDa Aβ species
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100-260 kDa Aβ species

ISOAC1 Remodels the Aβ Aggregation Process
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ISOAC1 Reduces the Toxicity of the Aβ Aggregates
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ISOAC1 Protects Primary Neurons from Aβ Toxicity

0

20

40

60

80

100

[C
a

2
+
] i

in
c
re

a
s

e

(Δ
%

 p
e
a
k
/b

a
s
a
l
v
a

lu
e

s
)

#

*

Aβ Aβ

+ 

ISOAC1

0

500

1000

1500

2000

2500

3000

3500

D
C

F
-D

A
 d

e
te

c
te

d

in
tr

a
c
e

ll
u

la
r

R
O

S
 (

A
.U

.)

AβCTL Aβ

+ 

ISOAC1

*

#

0

20

40

60

80

100

120

AβCTL Aβ

+ 

ISOAC1

*

#*

M
it

o
c
h

o
n

d
ri

a
l
d

e
h

y
d

ro
g

e
n

a
s
e

a
c
ti

v
it

y
 (

%
 o

f 
C

o
n

tr
o

l)

0 5 25 50 100

M
it

o
c
h

o
n

d
ri

a
l
d

e
h

y
d

ro
g

e
n

a
s
e

a
c
ti

v
it

y
 (

%
 o

f 
u

n
tr

e
a

te
d

c
e
ll

s
)

ISOAC1 (μM)

0

20

40

60

80

100

120

Aβ1-42

A
β

a
lo

n
e

A
β

+
 I
S

O
A

C
1

Aβ1-42
5 µm 

5 µm 

0

20

40

60

80

100

120

A
β

fl
u

o
re

s
c

e
n

c
e

(%
)

Aβ Aβ

+ 

ISOAC1

*



Conclusions

ISOAC1 is able to inhibit the aggregation of Aβ1–42 by blocking

the conversion from its native conformation to β-sheet

secondary structures

Aβ1–42 samples aggregated in the presence of ISOAC1 were less

toxic at the mitochondrial level than those incubated alone

ISOAC1 is able to protect primary cortical neurons from the Aβ1–

42 injury by counteracting the early steps of Aβ1–42 toxicity, such

as intracellular Ca2+ level elevations, mitochondrial activity

reduction, and increase of ROS production, as well as by

reducing Aβ1–42 accumulation



Future Perspectives

To investigate the anti-Aβ activity of NATURAL COMPOUNDS
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Thank you for your attention! 


