
Parkinson's disease (PD) is a progressive neurodegenerative disorder characterized by the selective loss of dopaminergic neurons and represents the second 
most common cause of human neurodegeneration after Alzheimer’s disease.
Human iPSC derived dopaminergic neurons (iDopa neurons; Fujifilm Cellular Dynamics) have emerged as a robust and physiologically relevant in vitro model 
for PD drug discovery. To support scalable and high-throughput demands for screening programs, α-synuclein aggregation assays were first established in SH-
SY5Y cell systems and subsequently translated into hiPSC-derived dopaminergic neurons, enabling a more disease-relevant evaluation of a-synuclein pathology, 
suitable for hit-to-lead validation, target identification and functional studies. 
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Conclusion: The platform presented enables quantification of α-synuclein aggregation and functional analysis in relevant cell models and in a scalable format, suitable for compound profiling and High-
Content screening campaigns.
This work is a part of Axxam's internal Innovation project portfolio.

Explore our Assay Portfolio on our website (AXXAM | Harness biology, empower discovery) and join our Webinars.

Reference: Aurore Vuidel et al.;Stem Cell Reports 2022; Shiori Awa et al.; Scientific Reports; Hyejin Park et al.;Nature portfolio 2024
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High-Content Imaging of α-synuclein Aggregation in SH-SY5Y Cells.  SH-SY5Y were seeded in 384 well format 
treated with stressors (e.g., pFFs, STS) and then processed for immunofluorescence staining against α-
synuclein antibody and visualized using the Opera Phenix High Content Microscope. Image analysis were 
performed by means of Harmony software (Revvity). Specifically, cells were segmented for nuclei and cell 
bodies identification, α-synuclein aggregation was quantified using spot-analysis algorithms within cell 
bodies, allowing measurement of the number, size, and intensity of aggregates at the single-cell level. 

Left panel: Staurosporine (STS) treatment leads to 
increased endogenous α-synuclein spots formation 
compared to  control, with a peak effect at 72 hours. 
Co-treatment with the lysosomal activity modulator 
significantly reduces  aggregation at all time points. 

Right panel: Exposure to pre-formed α-synuclein 
fibrils (pFFs) increases spot formation, particularly at 
48 and 72 hours. Co-treatment with a lysosomal 
activity modulator slightly attenuates pFF-induced 
aggregation, in particular at 48 hours. Data are 
presented as mean ± SD.

Time course analysis of α-synuclein accumulation upon stressors

α-synuclein Aggregation 

SH-SY5Y cells expressing physiological levels of α-
synuclein were seeded in 384-well plates and 
exposed to pre-formed α-synuclein fibrils to 
induce protein aggregation. Aggregation was 
assessed in the presence or absence of lysosome 
modulators using high-content imaging. Data are 
presented as mean ± SD (n=4 biological 
replicates).0
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Multielectrode array measurement  was carried out on all four 
genotype, and  more than 50 parameters have been found different.

PCA analysis shows that Q65P and T393T lie relatively far from each 
other in the feature space, and that the AHN and M393M  occupy 
nearby regions in the reduced-dimensionality space.

Lysosome Patch Clamp  and Multielectrode Array (MEA) of TMEM175 iCell DopaNeurons

Lysosomes from iPSC-derived DopaNeurons 
carrying specific PD-relevant mutations 
were patched with two different 
configurations: whole-lyso and lyso-attached 
configurations.

In terms of current density (pA/pF), Q65P 
mutation showed the highest values 
compared to others, while T393T showed 
the lowest values, as expected.
Preliminary data (n=5) on single-channel 
recordings (B) indicate a higher number of 
channels in Q65P compared to the other cell 
lines.

Lyso Patch-Clamp

iCell DopaNeurons
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Effect of Lysosomal Modulator on α-synuclein Aggregation

Analysis of number of α-synuclein-positive spots per 
cell  after α-synuclein preformed fibrils (pFFs) 
treatment in iCell DopaNeurons. Exposure to pFFs 
robustly increases spots number, while addition of a 
reference compound modulating lysosomal 
functionality attenuates pFF-induced spots 
formation. 
Data are presented as mean ± SD. Data are from two 
biological independent experiments. ** P value < 
0.01 - Multiple linear regression

Analysis of α-synuclein Aggregation in iPSC-Derived Dopaminergic Neurons. iPSC-derived dopaminergic neurons were seeded in 384-well plates at an 
optimized density and cultured in semi-automation system using liquid handling stations. After cell maturation, α-synuclein pre-formed fibrils (α-syn pFFs) were 
used as trigger to induce pathological phenotype. A reference compound, known to modulate lysosomal activity, was therefore applied for 72 hours. At the 
endpoint, cells were processed for immunofluorescence and α-synuclein staining. α-synuclein aggregates and total α-synuclein levels were detected using 
specific primary antibodies. Nuclei and βIII Tubulin staining were used to mask for cell segmentation, discriminating viable cells and identifying cellular 
compartments. Quantification of α-synuclein aggregation was performed by measuring the number of positive α-synuclein spots per cell. Images were acquired 
using the Opera Phenix system and analyzed using Harmony Software with a refined analysis pipeline
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-synuclein assay in human SH-SY5Y cell line in 384 well 

-synuclein assay in human iPSC-Dopa neurons in 384 well 
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