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Evidence Mapping
• Inform Research

• Data pockets

• Data gaps

Literature Analysis



• Parkinson’s disease (PD) due to progressive 
neurodegeneration

– Aggregation of ⍺-synuclein in Lewy bodies

– Loss of dopaminergic neurons in substantia nigra

– Signs include tremor, rigidity, and shuffling gait

• Highly prevalent but etiology of most PD cases unknown

– Genetics only account for ~10% of cases

Background

Parkinson’s Disease



• Exposures to pesticides linked to Parkinson’s in 
epidemiological studies 

• Need for better understanding of which environmental 
factors may be contributing and how they act

• Neurodegeneration is not included in routine toxicological 
testing strategies

• Lack of methods to rapidly identify environmental 
exposures 

Environmental factors

Parkinson’s Disease



• Project team 

– Combined scientific expertise in neurotoxicology, in vitro screening, 
toxicoinformatics, and literature analysis

• Goals

– Identify previously evaluated chemicals, genes and pathways, and 
model systems

– Develop a battery of in vitro and alternate model organism assays 
to screen chemicals for potential effects

Strategy to identify potential chemical contributors

NTP Parkinson’s Disease Project
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• Questions: Which chemicals, genetic targets, and models 
have been reported in the scientific literature?

• PubMed search identified >90,000 records with mention 
of Parkinson’s disease

• Screened studies for environmental chemical exposure 
and categorized by study characteristics

Literature analysis

Identifying the Evidence Base



Exposures Associated with Parkinson’s Disease

Ana Antonic
University of 

Melbourne

Automated Tagging of All Environmental Exposures



Parkinson’s Disease Evidence Map

✓ Manual categorization of 1,840 studies revealed similar trend as 

automated tagging and allows researchers to explore published literature



Parkinson’s Disease Evidence Map

Most-reported Environmental Chemicals



Environmental Chemicals in >10 Studies

Parkinson’s Disease Evidence Map

• Very few chemicals with 
multiple reports

• All metals and/or 
pesticides except PCBs

• Many chemicals with single 
study (not shown)



Candidate Chemical Library

• Predicted actives

– Positive controls

• MPTP, rotenone, paraquat

– Metals and metal compounds

• Manganese tricarbonyl (MMT), 
maneb, methyl mercury, ziram

– Organochlorines

• DDT, heptachlor, dieldrin, lindane, 
endosulfan, TCE, hexachlorobenzene

– Organophosphates

• Chlorpyrifos, diazinon

– Other pesticides

• Permethrin, benomyl, tributyltin 
methacrylate, quintozene 

• Unknowns

– Triphenyl phosphate

– Isopropylated phenyl phosphate

– Captan

– Glyphosate

– Pyridaben

– Acetaminophen

• Predicted Negatives

– Saccharin sodium

– L-ascorbic acid

– D-glucitol

– Acetyl salicylic acid



Informing Assay Selection for Targeted Testing

Motor deficits

Related 

changes in 

gene 

expression

Mamta Behl

Tox Branch

Neuroinflammation



Parkinson’s Disease Evidence Map

*Some studies may have characterized multiple health effects or species and therefore may be represented multiple 
times. Row and column grand totals represent counts of distinct references.

in vitro Effects of Paraquat Exposure
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Reported in vitro Models

✓ majority of studies conducted in human and rat tumorigenic cell 

lines with fewer more relevant, complex models



• Selected genes associated with Parkinson’s

– Illumina’s NextBio datamining software

– Comparative Toxicogenomics Database (CTD)

• Grouped 233 genes into 15 disease-relevant pathways

• Linked genes to studies included in literature analysis

• Gene expression reported in 47% of relevant studies

– 57% of 233 genes evaluated in those studies

Toxicoinformatic Analysis

Identifying Chemical-Gene Combinations

Nisha Sipes

BSB
Ana Antonic
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…on behalf of OHAT
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