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Abstract

Alzheimer's disease (AD) exhibits an intricate and multifactorial pathogenesis. Existing research on
amyloid-B (AB)-triggered neurotoxicity has predominantly centered on neuronal apoptosis, oxidative
stress, and mitochondrial damage. The role of biomechanical signaling, a vital regulatory mechanism in
neuronal physiological homeostasis and AD pathological progression, remains largely uncharacterized in
the context of AB-mediated neurotoxicity. Here, differentiated SH-SY5Y, neuron-like cells, were used to
examine the AB42 oligomers induced cellular mechanics alteration and the abnormal activation of
mechanosensitive ion channels. AB42 oligomer adsorption increases cellular Young's modulus, which is
associated with sustained intracellular Ca?* elevation mediated by Piezo1. Subsequently, the overloaded
CaZ?* induces mitochondrial dysfunction, excessive reactive oxygen species accumulation, YAP/TAZ
signaling activation, cytoskeletal remodeling, dynamic changes in cellular stiffness, and finally a cell
death through caspase-4-mediated non-canonical pyroptosis. These findings support an AB42-Piezo1-

Ca’*-cytoskeletal remodeling axis that links altered neuronal mechanics to neurotoxicity and identify
Piezo1 as a potential target for further investigation in AD.

1. Introduction

Alzheimer's disease (AD) is a progressive neurodegenerative disorder characterized by cognitive decline
and behavioral impairment. It is the most common cause of dementia in older adults, accounting for
approximately 60—-70% of cases, and its incidence increases with age. The principal neuropathological
features of AD are extracellular senile plaques composed of amyloid-B (AB) [1] and intracellular
neurofibrillary tangles containing hyperphosphorylated tau [2]. AB42 oligomers are particularly
neurotoxic and induce apoptosis in SH-SYS5Y cells, a widely used in vitro model of AD-related neuronal
injury. This response is accompanied by loss of mitochondrial membrane potential, accumulation of
reactive oxygen species (ROS), and caspase-3 activation [3, 4]. AB42 oligomer treatment also increases
oxidative-stress markers, including malondialdehyde, while reducing antioxidant defenses such as
superoxide dismutase 1 [5, 6].

In AD, AB42 oligomers promote tau hyperphosphorylation, microtubule destabilization, and impaired
axonal transport, thereby contributing to synaptic dysfunction [7]. They also disrupt the actin
cytoskeleton by inducing abnormal F-actin polymerization and pathological actin aggregates that impair
synaptic plasticity [8]. This cytoskeletal reorganization can alter membrane tension, ion-channel activity,
mechanochemical signaling, and finally affect cellular Young's modulus. Increased neuronal stiffness
has been reported in AD-related models, suggesting a feedback loop between cytoskeletal remodeling
and signal transduction [9]. However, the molecular pathway linking AB42 oligomers, altered cellular
mechanics, and neurotoxicity remains incompletely understood.

AB42 oligomers may also influence cell function by altering the mechanical properties of the
extracellular matrix [10], raising the possibility that mechanotransduction contributes to AD pathology.
Piezo1 is a trimeric mechanosensitive cation channel [11] that responds to membrane tension and
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mediates Ca®* influx [12]. Its activity depends strongly on membrane curvature and the mechanical
properties of the lipid bilayer [13]. In the nervous system, Piezo1 contributes to calcium-dependent
processes, including synaptic plasticity, learning, and memory [14], but its effects vary among cell types.
In microglia, Piezo1 senses the stiffness of Ap fibrils and promotes plaque-associated aggregation,
phagocytosis, and compaction [15]; increasing Piezo1 activity can also enhance microglial survival,
lysosomal activity, and AB clearance [16]. By contrast, Piezo1 activation in neurons and SH-SY5Y cells
exposed to AB has been associated with mitochondrial depolarization and cell death [6, 17].

These cell-type-specific effects, together with the ability of AB to alter neuronal cytoskeletal organization
and mechanics, prompted us to investigate the relationship between AB42 oligomers and Piezo1.
Measurements of cellular Young's modulus, F-actin morphology, intracellular Ca* levels, and cell viability
were performed in differentiated SH-SYS5Y cells following exposure to AB42 oligomers.

2. Materials and methods

2.1. Cell culture and differentiation

SH-SY5Y cells were purchased from Wuhan Procell Life Technology Co., Ltd. (catalogue no. CL-0208).
SH-SY5Y cells were cultured and differentiated using media adapted from published protocols [18-20]
and optimized for local laboratory conditions. Detailed culture and differentiation procedures are
provided in Supplementary Information.

2.2. AFM measurement and analysis of Young's modulus

Cellular mechanical properties were measured with an atomic force microscope (MFP-3D, Oxford
Instruments) using an MSCT cantilever (probe D; Bruker). As the probe approached and indented the cell
surface under piezoelectric control, cantilever deflection altered the angle of the reflected laser beam
detected by the photodiode. The resulting force-indentation curves were used to calculate Young's
modulus (Fig. 1a).

Before each experiment, probes were immersed for 60 min in 2 mL of piranha solution (1.5 mL of 98%
H,S0, and 0.5 mL of 30% H,0,), rinsed sequentially with ultrapure water and ethanol, exposed to ozone

for 20 min, and dried in a desiccator for 2 h [21].

Young's modulus describes a material's resistance to elastic deformation. Cells were treated as soft
materials, and force-indentation data were fitted using the stated contact-mechanics model [22, 23]:
4 E

F=—x
3 (1 -v?

In the model, F denotes loading force, E Young's modulus, v Poisson's ratio, R probe radius, and 6 the
probe-tip half angle. The parameters used were v=0.5[22, 23], R=10 nm, and 6 = 36°.
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To determine how AB42 oligomers affect neuronal mechanics, Young's modulus was measured in
differentiated SH-SY5Y cells by AFM. To reduce bias from spatial heterogeneity, all indentations were
acquired over thick perinuclear regions (Fig. S1e). Force-indentation curves were processed in AtomicJ

[24]. Only fits with R? = 0.98 were retained for Gaussian fitting and calculation of Young's modulus.

2.3. Western blot image presentation

Western blot procedures are described in the Supplementary Information. PVDF membranes were kept
intact and were not trimmed before blocking or antibody incubation. Enhanced chemiluminescence
(ECL) substrate was applied locally to the target-band regions to conserve reagent. Protein-band regions
were cropped for presentation in Figs. 2b,d, 4c and 5c and Fig. S1a; black borders and white space
delineate the displayed crops. Source chemiluminescence images and corresponding bright-field
membrane photographs are provided in the Supplementary Information. The original GAPDH
chemiluminescence file for Fig. 2d was lost because of a historical storage error; a photograph of the
archived membrane is included. Caspase-1 in Fig. 5¢c was measured on a separate membrane without a
loading control, and the analysis in Fig. 5d used unnormalized band gray values.

3. Results and discussion

3.1. AB42 oligomers induce rapid elevation of Young's
modulus in SH-SY5Y cells

Firstly, the temporal relationship between AB42 oligomer exposure and cellular mechanics was
characterized through the Young's modulus measurement repeatedly in differentiated SH-SY5Y cells by
AFM (Fig. 1a). Following treatment with 1 ug/mL AB42 oligomers, stiffness increased from
approximately 5 to 10 kPa over the first 3 h, remained near 10 kPa for approximately 3 h, and
subsequently declined rapidly below baseline over the next 2 h (Fig. 1b). To compare baseline stiffness
with the plateau phase, cells were treated with 1 pg/mL AB42 oligomers for 3 h and force curves were
collected during the subsequent hour. Mean Young's modulus increased from 3.20 + 0.84 kPa in control
cells (Fig. 1c) t0 9.93 + 1.21 kPa after AB42 oligomer treatment (Fig. 1f), demonstrating a marked early
increase in cellular stiffness.

Given the sensitivity of Piezo1 activity to membrane mechanics [25], the effect of pharmacological
modulation of Piezo1 on the stiffness response was subsequently investigated. Treatment with 1 uM
Yoda1, a Piezo1 agonist, for 5 h produced a modest increase in Young's modulus (4.65 + 0.89 kPa;

Fig. 1d), whereas 1 uM GsMTx4 reduced stiffness to 2.51 + 0.53 kPa (Fig. 1e), approximately 22% below
the control value. When cells were pretreated for 2 h and subsequently exposed to 1 pg/mL AB42
oligomers for an additional 3 h, Young's modulus reached 13.25 + 1.55 kPa in the Yoda1 group (Fig. 1g)
and 10.44 + 2.15 kPa in the GsMTx4 group (Fig. Th). Thus, Piezo1 modulation influenced the mechanical
response, but GsMTx4 did not abolish the AB42-induced increase in stiffness. These findings suggest
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that AB42-driven cytoskeletal remodeling establishes a mechanical state that may facilitate aberrant
Piezo1 activity rather than being explained by Piezo1 alone.

Figure 1 Young's modulus of differentiated SH-SY5Y cells under different conditions. (a) Schematic of
AFM-based measurement of cellular Young's modulus. (b) Time course after treatment with 1 pg/mL
AB42 oligomers; 500 valid force curves were collected per time point across nine hourly measurements,
and shading indicates the 95% confidence interval. (c—h) Distributions of Young's modulus after the
indicated treatments; 3000-7000 valid force curves from 20—-40 cells were analyzed per condition: (c)
control; (d) 1 uM Yoda1 for 5 h; (e) 1 uM GsMTx4 for 5 h; (f) 1 pg/mL AB42 oligomers for 3 h; (g) Yoda1l
pretreatment followed by AB42 oligomers; and (h) GsMTx4 pretreatment followed by AB42 oligomers. (i)
Comparison of Young's modulus across the conditions mentioned above. Data are shown as mean + SD
and were analyzed by one-way ANOVA.

3.2. AB42 oligomers activate Piezo1-YAP/TAZ signaling
and remodel F-actin

Immunofluorescence microscopy showed overlapping Piezo1 and AB42 signals in differentiated SH-
SY5Y cells (Fig. 2a). Subsequently, reciprocal co-immunoprecipitation (co-IP) was performed to verify the
presence of the proteins within the same complex.

Detection of both Piezo1 and AB42 was confirmed in input lysates, whereas no corresponding signal
was observed in the IgG negative control. Piezo1 was recovered via immunoprecipitation with an anti-
AB42 antibody, and AB42 was correspondingly recovered through reciprocal immunoprecipitation with
an anti-Piezo1 antibody (Fig. 2b). These results support an intracellular association between AR42
oligomers and Piezo1, although they do not by themselves establish direct molecular binding.

Subsequently, Young's modulus was monitored at 30-minute intervals in both control and Piezo1-
knockdown (Piezo1-KD) SH-SY5Y cells upon exposure to AB42 oligomers. In control cells, an increase in
stiffness was observed during the first 3 h, followed by a plateau phase and a subsequent decline to
below baseline levels by 6 h, accompanied by cell rounding and the development of overt death-
associated morphology. Piezo1-KD cells also stiffened during the first 3 h, but the elevated Young's
modulus persisted for longer; even after 9 h, the abrupt decline and death phenotype were not evident
(Fig. 2c). Our previous research showed that mechanically activated Piezo1 promotes YAP nuclear
translocation through Ca?" influx [26-28]. Consistent with pathway activation, AB42 oligomer treatment
reduced the phosphorylated-to-total YAP/TAZ ratio (Fig. 2d,e). Given the close association between
YAP/TAZ signaling and cytoskeletal remodeling [29, 30], F-actin organization was examined (Fig. 2f).
Control cells displayed stress fibers along differentiated neurite-like processes and fine microfilaments
in the cell body. After AB42 oligomer exposure, neurite-like processes shortened by 3 h, F-actin became
denser, and prominent microfilament clusters formed by 6 h. Together, these findings link the AB42-
Piezo1 association to YAP/TAZ activation, F-actin remodeling, and time-dependent changes in cellular
stiffness. The data support association and pathway involvement, but additional biophysical
experiments are required to establish direct binding.
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Figure 2 AB42 oligomers associate with Piezo1 and activate YAP/TAZ signaling. (a) Colocalization of
AB42 and Piezo1 by confocal immunofluorescence microscopy; nuclei were labeled with DAPI. (b)
Reciprocal Co-IP and immunoblot analysis. (c) Time-dependent changes in Young's modulus after
exposure to 1 ug/mL AB42 oligomers in control and Piezo1-knockdown cells. (d,e) Immunoblot and
quantitative analysis of total and phosphorylated YAP/TAZ after 4 h of AB42 oligomer treatment. (f)
Time-dependent F-actin remodeling after treatment with 1 pg/mL AB42 oligomers; nuclei were labeled
with DAPI and F-actin with FITC-phalloidin. Data are shown as mean + SD and were analyzed by one-way
ANOVA. In (b), the two protein rows are cropped from separate Co-IP membranes. For both rows, the
sample lanes are, from left to right, input, IgG control, anti-AB immunoprecipitation and anti-Piezo1
immunoprecipitation; the upper row shows Piezo1 and the lower row shows AB. In (d), the protein rows
are cropped from the corresponding target-protein images of the same membrane. Black borders and
intervening white space delineate the crops. Source images and membrane photographs are included
under “Source blots for Fig. 2b” and “Source blots for Fig. 2d” in the Supplementary Information. The
original GAPDH chemiluminescence file for (d) is unavailable because of a historical storage error; an
archived-membrane photograph is provided.

3.3. AB42 oligomers open Piezo1 channels and induce
sustained intracellular Ca%* overload

Given the role of Ca?* as a major second messenger and the principal cation conducted by Piezof,
intracellular Ca®* levels were monitored following exposure to AB42 oligomers (Fig. 3a). AB42 oligomers
produced an oscillatory increase in intracellular Ca?*. Yoda1 modestly enhanced this response, whereas
GsMTx4 attenuated it. In control cells, GsMTx4 alone had little effect, while Yoda1 slightly increased
Ca?*, consistent with its agonist activity. Measurement of cell viability was subsequently performed
using the Cell Counting Kit-8 (CCK-8) assay. At both 0.2 ug/mL (Fig. 3b) and 1 pg/mL (Fig. 3c) AB42
oligomers, Yoda1 increased cytotoxicity and GsMTx4 reduced it; neither modulator alone accounted for
the loss of viability. Piezo1 knockdown further increased viability under both AB42 concentrations
relative to non-knockdown controls (Fig. 3d). After 24 h of AB42 oligomer exposure, differentiated cells
lost neurite-like processes and adopted a rounded, aggregated morphology (Fig. 3e). Pharmacological
modulation and genetic knockdown therefore converge on a role for Piezo1 in AB42-induced Ca?*

dysregulation and cytotoxicity. Sustained Ca?* imbalance may subsequently promote mitochondrial
dysfunction, oxidative stress, and cell-death signaling.

Figure 3 Intracellular Ca2* dynamics and cell viability following AB42 oligomer exposure and Piezo1
modulation. (a) Intracellular Ca%* was monitored with Fluo-4 AM and confocal microscopy; fluorescence
intensity was normalized to the initial value. (b,c) Time-dependent viability of SH-SY5Y cells treated with
0.2 pg/mL (b) or 1 pg/mL (c) AB42 oligomers. (d) Viability of control and Piezo1-knockdown cells
exposed to different AB42 oligomer concentrations. (e) Morphological changes after treatment with 1
pug/mL AB42 oligomers for 24 h.
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3.4. AB42 oligomer-mediated Ca?* influx triggers
mitochondrial damage and oxidative stress

Sustained cytosolic Ca®* elevation can cause mitochondrial calcium overload, swelling, cristae
disruption, and loss of mitochondrial membrane potential [31, 32]. Assessment of mitochondrial
membrane potential (Apm) was performed using JC-1. Red fluorescence indicates high Aym, whereas
green fluorescence indicates depolarized or damaged mitochondria. Control, Yoda1-only, and GsMTx4-
only groups retained high Aym. AB42 oligomer treatment decreased Apym; Yoda1 intensified this effect,
whereas GsMTx4 attenuated it (Fig. 4a). Given the capacity of mitochondrial dysfunction to elevate
oxidative stress, intracellular ROS levels were additionally quantified (Fig. 4b). ROS remained low in the
control and single-agent groups, increased after AB42 oligomer treatment, increased further with Yoda1,
and was reduced by GsMTx4. These parallel changes implicate Piezo1-dependent Ca?* signaling in
AB42-associated mitochondrial dysfunction and ROS accumulation.

Ca?*/calmodulin-dependent protein kinase lla (CaMKlla) regulates synaptic plasticity, learning, and
memory, and Thr286 autophosphorylation is required for sustained activation [33]. Excessive CaMKlla
activity can promote tau phosphorylation and aggregation [34, 35], while disruption of the CaMKiIla-
Ca®*/calmodulin complex has been linked to calcium dyshomeostasis in Parkinson's disease [36]. To
examine the contribution of CaMKIla to AB42-induced injury, cells were treated with the CaMKII inhibitor
KN93 and viability was measured by CCK-8 assay. KN93 significantly improved viability after AB42
oligomer exposure (Fig. 4e), supporting a role for CaMKII signaling downstream of Ca?* dysregulation.
Together, these results connect the Piezo1-Ca?* axis with mitochondrial injury, oxidative stress, and
CaMKIl-dependent signaling, although direct pathway ordering will require additional intervention
experiments.

Figure 4 Downstream effects of AB42 oligomer-induced Ca?* influx. (a) Mitochondrial membrane
potential measured with JC-1. (b) Relative cytosolic ROS levels across treatment groups. (c,d)
Immunoblot and quantitative analysis of CaMKIla and p-CaMKlla. (e) Effect of the CaMKII inhibitor KN93
on viability after exposure to different concentrations of AB42 oligomers. Data are shown as mean + SD
and were analyzed by one-way ANOVA. In (c), the protein rows are cropped from the corresponding
target-protein images of the same membrane and separated by black borders and white space. Source
chemiluminescence images and membrane photographs are included under “Source blots for Fig. 4c” in
the Supplementary Information.

3.5. AB42 oligomers trigger SH-SY5Y cell death through
the non-canonical pyroptosis pathway

AB42 oligomer-treated SH-SY5Y cells displayed swelling and rounding (Fig. 2f), prompting us to
investigate the mode of cell death. Pyroptosis disrupts the plasma membrane and releases lactate
dehydrogenase (LDH) into the culture supernatant. AB42 oligomers increased LDH release in a
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concentration-dependent manner (Fig. 5b). Immunoblot analysis further showed an approximately
fourfold increase in the N-terminal fragment of gasdermin D (GSDMD-N), the pore-forming domain of
GSDMD (Fig. 5¢,d). Unnormalized caspase-1 band gray values did not differ significantly between
groups, whereas caspase-4 increased approximately threefold after AB42 oligomer treatment. Because
caspase-1 was measured without a loading control, this comparison does not establish unchanged
normalized caspase-1 abundance. Together with caspase-4 immunofluorescence (Fig. 5a), these
findings are consistent with activation of caspase-4-mediated non-canonical pyroptosis. Functional
inhibition or genetic rescue experiments will be needed to establish whether this pathway is necessary
for AB42-induced cell death.

Figure 5 AB42 oligomers induce pyroptosis-associated changes in SH-SY5Y cells. (a) Caspase-4
immunofluorescence. (b) LDH release after 24 h of treatment with different concentrations of AR42
oligomers. (c,d) Immunoblot and quantitative analysis of pyroptosis-related proteins. Data are shown as
mean + SD and were analyzed by one-way ANOVA. For the caspase-1 statistical analysis presented in
Fig. 5d, quantification was performed directly using the raw gray value of the target bands without
normalization to a loading control. In (c), the GSDMD, caspase-4, GAPDH and N-GSDMD rows originate
from one membrane; the caspase-1 row originates from a separate membrane. The GAPDH row is
associated with the caspase-4 pathway membrane and is not a loading control for caspase-1. Black
borders and white space delineate the cropped protein rows. Source images and photographs of both
membranes are included under “Source blots for Fig. 5¢” in the Supplementary Information.

4. Conclusions

This study shows that AB42 oligomers associate with Piezo1 and promote sustained Ca?* influx in
differentiated SH-SY5Y cells. Piezo1-dependent calcium dysregulation was accompanied by cytoskeletal
remodeling, altered cellular stiffness, mitochondrial dysfunction, ROS accumulation, and molecular
features consistent with caspase-4-mediated non-canonical pyroptosis. These results identify a
mechanochemical pathway that may contribute to AB42 neurotoxicity and warrant further investigation
of Piezo1 in AD models.

Learning and memory depend on stable neuronal membrane potential and tightly regulated ion channel
activity. Chronic AB42-associated Piezo1 activation could disrupt membrane potential, intracellular Ca?*
homeostasis, and redox balance, thereby impairing neuronal function over time. The present findings
therefore provide a testable mechanistic framework linking altered cellular mechanics to progressive
neuronal dysfunction in AD.

This study has several limitations. All experiments used the SH-SY5Y neuroblastoma cell line rather than
primary neurons, and the in vitro system does not reproduce the multicellular and mechanical complexity
of the brain. The study also does not resolve cell-type-specific Piezo1 responses or establish direct
molecular binding between AB42 and Piezo1. Future work should validate the pathway in primary
neurons, brain organoids, and animal models; define the molecular basis of the AB42-Piezo1 association;
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and test whether Piezo1 or downstream Ca?* signaling can be modulated without impairing protective
Piezo1 functions in other neural cell types.
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Figure 1

Young's modulus of differentiated SH-SY5Y cells under different conditions. (a) Schematic of AFM-based
measurement of cellular Young's modulus. (b) Time course after treatment with 1 ug/mL AB42
oligomers; 500 valid force curves were collected per time point across nine hourly measurements, and
shading indicates the 95% confidence interval. (c—h) Distributions of Young's modulus after the
indicated treatments; 3000-7000 valid force curves from 20—-40 cells were analyzed per condition: (c)
control; (d) 1 uM Yoda1 for 5 h; (e) 1 uM GsMTx4 for 5 h; (f) T pg/mL AB42 oligomers for 3 h; (g) Yoda1l
pretreatment followed by AB42 oligomers; and (h) GsMTx4 pretreatment followed by AB42 oligomers. (i)
Comparison of Young's modulus across the conditions mentioned above. Data are shown as mean + SD
and were analyzed by one-way ANOVA.
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Figure 2

AB42 oligomers associate with Piezo1 and activate YAP/TAZ signaling. (a) Colocalization of AB42 and
Piezo1 by confocal immunofluorescence microscopy; nuclei were labeled with DAPI. (b) Reciprocal Co-IP
and immunoblot analysis. (c) Time-dependent changes in Young's modulus after exposure to 1 pg/mL
AB42 oligomers in control and Piezo1-knockdown cells. (d,e) Immunoblot and quantitative analysis of
total and phosphorylated YAP/TAZ after 4 h of AB42 oligomer treatment. (f) Time-dependent F-actin
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remodeling after treatment with 1 ug/mL AB42 oligomers; nuclei were labeled with DAPI and F-actin with
FITC-phalloidin. Data are shown as mean + SD and were analyzed by one-way ANOVA. In (b), the two
protein rows are cropped from separate Co-IP membranes. For both rows, the sample lanes are, from left
to right, input, IgG control, anti-AB immunoprecipitation and anti-Piezo1 immunoprecipitation; the upper
row shows Piezo1 and the lower row shows AR. In (d), the protein rows are cropped from the
corresponding target-protein images of the same membrane. Black borders and intervening white space
delineate the crops. Source images and membrane photographs are included under “Source blots for
Fig. 2b” and “Source blots for Fig. 2d” in the Supplementary Information. The original GAPDH
chemiluminescence file for (d) is unavailable because of a historical storage error; an archived-
membrane photograph is provided.
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Figure 3

Intracellular Ca%* dynamics and cell viability following AB42 oligomer exposure and Piezo1 modulation.
(a) Intracellular Ca?* was monitored with Fluo-4 AM and confocal microscopy; fluorescence intensity
was normalized to the initial value. (b,c) Time-dependent viability of SH-SYS5Y cells treated with 0.2
ug/mL (b) or 1 pg/mL (c) AB42 oligomers. (d) Viability of control and Piezo1-knockdown cells exposed
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to different AB42 oligomer concentrations. (e) Morphological changes after treatment with 1 pg/mL
AB42 oligomers for 24 h.
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Figure 4

Downstream effects of AB42 oligomer-induced Ca?* influx. (a) Mitochondrial membrane potential
measured with JC-1. (b) Relative cytosolic ROS levels across treatment groups. (c,d) Immunoblot and
quantitative analysis of CaMKIlla and p-CaMKlla. (e) Effect of the CaMKII inhibitor KN93 on viability after
exposure to different concentrations of AB42 oligomers. Data are shown as mean = SD and were
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analyzed by one-way ANOVA. In (c), the protein rows are cropped from the corresponding target-protein
images of the same membrane and separated by black borders and white space. Source
chemiluminescence images and membrane photographs are included under “Source blots for Fig. 4c” in
the Supplementary Information.

a DAPI Caspase-4 Merge b
LDH Test
50— P < 0.0001
—  _ 1
= 8%se
s
& 30—
20 pm 20 pm 20 pm E P<0.0001
<
4
é 20 0%
g 10—
g g=se
<
+ 0 | T T
N .
‘2’\‘}0 ‘12'\0 Qf&
20 pm 20 pm 20 pm ka ad
¢ Blank + AP d
- P =0.000070
GSDMD [ = s s # s oo |53KDa 6=] wm= Blank —
| |
Caspase-1 | | 45 kDa . AB P =0.000672
Caspase-4 |- . === wwe s |43kDa = P 0274126 =Tu
2, _|p-o0uss =
GAPDH [sse s w® *™% s s [37 kD2 yj
=]
N-GSDMD | - [z 0_j| .I . ﬁ

I |
GSDMD Caspase-1 Caspase-4 N-GSDMD

Figure 5

AB42 oligomers induce pyroptosis-associated changes in SH-SY5Y cells. (a) Caspase-4
immunofluorescence. (b) LDH release after 24 h of treatment with different concentrations of AB42
oligomers. (c,d) Immunoblot and quantitative analysis of pyroptosis-related proteins. Data are shown as
mean + SD and were analyzed by one-way ANOVA. For the caspase-1 statistical analysis presented in
Figure 5d, quantification was performed directly using the raw gray value of the target bands without
normalization to a loading control. In (c), the GSDMD, caspase-4, GAPDH and N-GSDMD rows originate
from one membrane; the caspase-1 row originates from a separate membrane. The GAPDH row is
associated with the caspase-4 pathway membrane and is not a loading control for caspase-1. Black
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borders and white space delineate the cropped protein rows. Source images and photographs of both
membranes are included under “Source blots for Fig. 5¢” in the Supplementary Information.
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