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Introduction  
- Parkinson’s is the second most common neurodegenerative 

disorder [1] 

- Risk factors: advanced age, exposure to chemicals, familial 
history[2] 

- Symptoms: tremors, trouble walking, depression[2] 

- Death of dopaminergic neurons in substantia nigra 
pars compacta is the main cause of symptoms 
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Background 

- Only 10% of cases can be explained through genetics[3] 

- Large influence of environmental factors and epigenetics[3] 

- May not represent a single disease 
- Genetic expression affected by all factors 
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Aim 

My goal is to look at the expression 
differences of different genes to better 
understand the mechanisms of Parkinson’s 
disease. 
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Methods: dataset 

- Dataset was obtained from the NCBI GEO 
database 

- keywords in search: RNA, epigenetic, Parkinson, 
genetic 

- dataset was selected based on the vast amount of 
different data types and cell types present 
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Methods: dataset 

- 17 subjects, 9 pd and 8 control 
- mRNA, miRNA and RRBS (epigenetic) data  
-  Cingulate gyrus cells, dermal fibroblasts, induced 

pluripotent stem cells (iPSCs)  and neurons 

Source: derived neuronal cells show disease-specific mRNA and small RNA signatures with 
abundant deregulation of piRNAs. Acta Neuropathologica Communications 2018;6. 
doi:10.1186/s40478-018-0561-x. 
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Methods: R analysis and quality control 

- R studio V1.2.1335 
- Statistical analysis template from BiGCaT 
- Own code written for direct comparison 
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Methods: Cytoscape 

- Two different networks created by coupling 
miRNA to genes using cytargetlinker 

- Networks filtered by either P-value and 
interconnectedness or adjusted P-value 

Source: https://projects.bigcat.unimaas.nl/cytargetlinker/ 
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Methods: Pathvisio 

- Genes from data were coupled to wikipathways 
using hs-derby-ensemble-91 mapping database 

- Pathways filtered on: Permutation P- value < 0.05, 
Z-score > 1.96 and a minimum of 4 positive genes 
per pathway 

9 



Results: R 

- Greatest miRNA correlations between brain 
tissue and neurons derived from stem cells 

- mRNA tissue difficult to explain, degradation?  
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Results: R mRNA 
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Results: R miRNA 
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Results: R 
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Results: cytoscape 
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Discussion: Cytoscape 
- Multiple genes related to prenatal brain development 

(c21orf91) or cell division (PARD3 and MCM7) 
 
- Several genes related to cell adhesion 

methods: TJAP1, GJD3, EFNB1 
 
- Mitochondrial genes: p450c11, Dars2 
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Results: Pathvisio 
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Results: Pathvisio 
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Results: Pathvisio 
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 Results: Pathvisio 
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    Results: Pathvisio 
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Results: Pathvisio 
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Results: Pathvisio 

22 



Discussion 

Connecting factor: Nitric Oxide 
- Component neuronal cell death pathway[4] 

- Free radical 
- excitotoxicity [5] 

- Dopaminergic neurons especially sensitive to 
NO[6] 
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Conclusion 
- Data confirmed the involvement of several processes: 

Myelin degradation, mitochondria dysfunction 
- Strengthened the GABA-collapse hypothesis and NO- 

hypothesis 
- Suggested involvement of: TJAP1, TRMO, Znf34, 

DARS2 MCM7 and many more 
- Most likely not a single disease 
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Thank you for your attention 

Questions? 
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