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Curated content: 
-  2285 elements 
-  989 reactions 
-  429 papers 
-  223 Reactome reactions 
-  31 KEGG reactions 
-  SBML/SBGN standard3 

 
 
 

Community curation 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Experimental data 
 

 
 

The Parkinson's Disease Map: A Framework for Integration, 
Curation and Exploration of Disease-related Pathways 

 
 

in collaboration with: 

References 
 

M. Ostaszewski1,2, K.A. Fujita3,  Y. Matsuoka3, S. Ghosh3, E. Glaab1, C. Trefois1, I. Crespo1, T.M. Perumal1, Wiktor Jurkowski1, P. Antony1, N. 
Diederich1,4, M. Buttini1, A. Kodama5, V.P. Satagopam1,6, M. Biryukov1, S. Eifes1, A. del Sol1, R. Schneider1,6, H. Kitano3,7,8,9, R. Balling1 

1Luxembourg Centre for Systems Biomedicine (LCSB), University of Luxembourg (UL) | 2Integrated Biobank of Luxembourg | 3The Systems Biology Institute | 4Department of Neuroscience, Centre Hospitalier 
Luxembourg | 5Faculty of Medicine, Tokyo Medical and Dental University | 6Computational Biology Unit, The European Molecular Biology Laboratory | 7Sony Computer Science Laboratories | 8Division of 
Systems Biology, Cancer Institute | 9Open Biology Unit, Okinawa Institute of Science and Technology 

1.Sulzer, D. Multiple hit hypotheses for dopamine neuron loss in Parkinson’s disease. Trends Neurosci 30, 244–50 (2007). 
2.Obeso, J. A. et al. Missing pieces in the Parkinson’s disease puzzle. Nat Med 16, 653–61 (2010). 
3.Le Novère, N. et al. The Systems Biology Graphical Notation. Nature Biotechnol 27, 735–41 (2009). 
4.Glaab, E et al. Extending pathways and processes using molecular interaction networks to analyse cancer genome data. BMC Bioinformatics 
11, 597 (2010). 
5.Zhang, Y. et al. Transcriptional analysis of multiple brain regions in Parkinson’s disease supports the involvement of specific protein processing, 
energy metabolism, and signaling pathways, and suggests novel disease mechanisms. Am J Med Genet 137B, 5–16 (2005). 
6.Lesnick, T. G. et al. A Genomic Pathway Approach to a Complex Disease: Axon Guidance and Parkinson Disease. PLoS Genetics 3, 12 (2007). 

7.Moran, L. B. et al. Whole genome expression profiling of the medial and lateral substantia nigra in Parkinson’s disease. Neurogenetics 7, 1–11 
(2006). 
8.Zheng, B. et al. PGC-1α, a potential therapeutic target for early intervention in Parkinson’s disease. Science translational medicine 2, 52ra73 
(2010). 
9.Marot, G. et al. F. Moderated effect size and P-value combinations for microarray meta-analyses. Bioinformatics 25, 2692–2699 (2009). 
10.Fan, J. et al. Sumoylation is critical for DJ-1 to repress p53 transcriptional activity. FEBS letters 582, 1151–6 (2008). 
11.Tsuruoka, Y. et al. Discovering and visualizing indirect associations between biomedical concepts. Bioinformatics 27, i111–9 (2011). 
12.Matsuoka, Y. et al. Payao: a community platform for SBML pathway model curation. Bioinformatics 26, 1381–3 (2010).  
 
 
 

Outcomes 
 
-  PD map is a rich resource of molecular pathways implicated in PD 
-  Access to knowledge on PD pathways using tools for browsing, annotation 

and integration of experimental data 
-  The map is open for analysis by systems biology approaches, providing 

insight into its global structure 
-  Text mining and community curation are invaluable for efficient map 

enrichment 

Problem statement 
                                                - Number of publications on PD grows continuously 
                                                - Many molecular pathways are implicated in PD 
                                                - Molecular pathology of PD is likely multi-factorial1,2  
                                                - Exploration and analysis of molecular pathways 
                                                  require integration of literature and experimental data 

Parkinson’s disease map 

0

1000

2000

3000

4000

1995 2000 2005 2010
Year

P
ub
lic
at
io
ns

Constantly updated and accessible 
bioinformatics annotation 

8 datasets of human PD SNpC5-8 

jointly analysed9 for differentially 
expressed genes and mapped 

Enrichment 

New map elements (PathExpand4), 
hubs, inter-modular links and critical 

pathways 

Analysis 

Focus: 
-  Mitochondrial dysfunction 
-  Neuroinflammation 
-  Protein misfolding 
-  Synaptic dysfunction 
-  Failure of protein degradation 

Components: 
-  Gene regulation 
-  Protein-protein interaction 
-  Metabolic interactions 
-  Phenotypic information 

Text mining 

DJ-1, but not its K130R 
mutant, inhibits p53 
transcriptional activity on 
Bax promoter.10 

-  50 000 full text 
publications 

-  PD-related text 

-  Co-occurences11 

-  Contextualized 
search 

-  Human in the 
loop 

-  Syntax analysis 

-  Access by the PD 
research 
community 

-  Moderation of 
collected feedback 

-  Update of the map 

-  GWAS 
-  Genetic variation 
-  Perturbation 

experiments 
 

-  Gene and protein 
expression 

-  Metabolomics 

-  Protein-protein 
interaction data 

-  Collecting remarks 
using web-based 
engine Payao12 
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