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Please provide your perspective on any topics related to research on Parkinson’s disease and related
neurodegenerative parkinsonisms, including multiple system atrophy, corticobasal degeneration,
progressive supranuclear palsy, Parkinson’s disease dementia, Lewy body dementia and dementia
with Lewy bodies. We encourage you to indicate the level of priority if you provide feedback on
multiple topics. Consider including information on the below topics or please highlight any
additional research priorities for Parkinson’s disease and related disorders.

e Highest priority areas of research to understand the underlying factors contributing to
Parkinson’s disease and related disorders

e Ways to accelerate the development of safe and effective treatments to prevent, slow, or stop
Parkinson's disease and related disorders, or ameliorate symptoms and improve quality of
life.

e Research on the association between environmental triggers and Parkinson’s disease and
related disorders to help reduce exposure to potential triggers

e Ways to improve early diagnosis of Parkinson’s disease and related disorders

We are writing on behalf of Science Advancement and Outreach, a division of People for the
Ethical Treatment of Animals—PETA entities have more than 10 million members and
supporters globally, and PETA U.S. is the largest animal rights organization in the world—to
make recommendations that will accelerate the development of safe and effective treatments for
Parkinson's and disease-related disorders and improve the quality life for individuals affected by
these conditions.

Parkinson’s disease is human-specific and does not occur in other animals. Yet the National
Institute of Neurological Disorders and Stroke (NINDS) is currently funding several projects that
use mice in attempts to study Parkinson's disease. No current animal model can recapitulate the
full complexity of Parkinson’s disease. For example, the 6-OHDA and MPTP animal models rely
on toxin-induced neuronal damage, producing an acute and immediate phenotype that does not
capture the progressive nature of Parkinson’s disease.! Genetically modified mouse models of
Parkinson’s disease exhibit inconsistent pathological and behavioral phenotypes, in part because
of differences in transgenes, transgene insertion sites, expression levels, and mouse genetic
backgrounds.? Furthermore, researchers often use young animals to model Parkinson’s disease,
despite aging being a major risk factor for the condition, further negating their relevance.’
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Fundamental biological differences between humans and other species also hinder the translation
of findings from animal studies. These differences include species-specific variation in blood—
brain barrier transporters and enzymes expressed by brain endothelial cells; gene regulation,
including transcriptional regulation of tyrosine hydroxylase; post-transcriptional regulation,
including alternative splicing; and sensitivity to neurotoxins such as MPTP.*

Because of these limitations, we recommend that the National Plan to End Parkinson’s
Disease explicitly state that the NIH will not conduct or fund Parkinson’s disease research
that uses other animals and will focus exclusively on non-animal, human-based research
approaches, including patient-derived human induced pluripotent stem cell (hiPSC)
models, “omic” technologies (e.g., genomics and proteomics), in silico approaches,
neuroimaging, and epidemiological studies to improve early diagnosis, advance
understanding of disease mechanisms and contributing factors, and accelerate the
development of safe and effective treatments.

Advanced human cell-based models, including organoids and organ-on-chip systems, can be
used to investigate the biological mechanisms underlying Parkinson’s disease using human cells
and tissues. Patient-derived models also enable precision medicine by using an individual's own
cells to capture patient-specific disease biology and evaluate therapeutic responses. For example,
researchers have developed iPSC-based human CNS cell models that rapidly generate disease-
associated protein inclusions to study how different inclusion subtypes affect neuronal survival
and identify potential therapeutic targets;> created ventral midbrain—striatum—cortex assembloids
to study dopaminergic neuron maturation, innervation, and function;® used patient-derived
organoids and assembloids to investigate early stages of Parkinson’s disease and factors
influencing susceptibility;”® and engineered a human brain-on-chip system that models regions
affected by Parkinson’s disease, reproduces disease-relevant features, and enables identification
and testing of therapeutic targets.’

Computational approaches, including artificial intelligence (Al) and machine learning (ML),
should be further leveraged in Parkinson’s disease research to improve early diagnosis and
disease monitoring. These approaches can identify subtle patterns within complex,
multidimensional datasets that may be difficult to detect through conventional approaches,
enabling earlier detection and improved characterization of disease progression. In combination
with digital biomarkers from wearable sensors, smartphone applications, and imaging
technologies, Al and ML approaches could further improve diagnosis and treatment management
through continuous monitoring.'® These methods are already being applied to enable earlier
diagnosis of Parkinson’s disease,!!,!? including a multimodal deep learning approach capable of
detecting the disease at the prodromal stage'? and an Al model that detects and tracks its

progression using nocturnal breathing signals.'*

Epidemiological studies should be conducted to better understand associations between
environmental exposures and Parkinson’s disease and related disorders. Environmental factors,



including pesticides, trichloroethylene, and air pollution, have been associated with Parkinson’s
disease;'> however, additional epidemiological research is needed to better define these
relationships and inform strategies to reduce exposure to potential risk factors.

By shifting investment toward non-animal, human-based approaches and away from experiments
on animals, NINDS can advance research strategies that accurately reflect human disease
biology and can improve diagnosis, treatment, and quality of life for individuals affected by
Parkinson’s disease.

Additional information on the recommendations outlined in this response can be found in our

policy roadmap, Research Modernization NOW, which provides a comprehensive action plan for
advancing biomedical research in the U.S. across multiple research areas, including Parkinson’s
disease and other neurodegenerative disorders. You may also reach us at

info@scienceadvancement.org.
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