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Filter for annotation QC 

Filter for brain expression 

Weight based on # publication # techniques 

Threshold to control for reproducibility 

Only proven and confirmed PPI 

TRANSPARENCY: 

clear steps for filtering and thresholding  

 



LAYERS: to dilute the seed centrality bias 

 

Building of the second layer to correct for the seed centrality bias: 

we are not just going bigger, we increase network  

complexity – interconnectivity – density 
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Different Mendelian genes are causative for the same disease 

 

Assumption: 

There should be similarities in terms of shared pathways. 

These similarities can be inferred by looking at the interactomes 



FTD 

PD 

PS 

spinocerebellar ataxia (SCA) 
 

neurodegeneration with brain iron  
accumulation (NBIA) 

 
spastic paraplegia (SP) 

 
dystonia presenting with parkinsonism 

(DS) 



Functional enrichment for: 

 

• Single interactomes, i.e. 1st + 2nd layers 

 

• Defined by inter-interactome hubs (IIH) 

 

> syndrome/phenotype-specific functional enrichment 



*Ferrari et al. manuscript under revision 

Using PPI networks to (i) define molecular 

underpinnings …… for Parkinson’s Disease 

 



Focus on PD only now 

 

 

Assumption: 

Functions inferred from Mendelian networks are conserved 
in sporadic PD and can be used to evaluate (a posteriori) 

genetic data. 



GWAS top SNPS: 

 

Take the Bonferroni significant SNPs 

 

Create the associated LD blocks (r2 ≥ 0.5, 0.6, 0.7, 0.8) 

 

List all the ORFs in the LD blocks  

 

Match the ORFs with the protein in the network that are 

responsible for the common, PD shared functions  

 



Using PPI networks to … and (ii) prioritize 

genes in GWAS loci for Parkinson’s Disease 

 

Ten/27 candidate genes (5 of which are 

Also Mendelian) – GBA, SYT11, SNCA, 

RAB7L1(RAB29), INPP5F, DLG2, LRRK2, GCH1, 

MAPT, and RAI1 – previously selected by 

proximity were confirmed by our functional 

approach 

 

 

 

The remaining 17/27 candidate genes –  

ZBTB7B, MUC1, CLK2, DAP3, SCAMP3, 

ADAM15, RUSC1, SHC1, ARHGEF2, KAT8, 

STX4, IGF2BP3, PPM1L,  DCUN1D1, NSF, 

BAG3 and TOM1L2 – are to be regarded as 

novel PD candidate genes 

 



13 

SUMMARY: 

 

This pipeline: 

 

• efficiently serves in defining disease-specific biological 

processes on the basis of known Mendelian genes and 

providing a list of proteins involved in disease-specific processes 

that can be used to prioritize candidate genes in GWAS loci; 

 

• helps expanding on the genetic and functional architecture 

underlying idiopathic forms of disease, and; 

 

• provides the basis for: 

 further genetic (e.g. such list of proteins/genes might be 

screened for rare variants within NGS data sets), and; 

 hypothesis-driven functional studies to validate risk 

pathways as well as identify targets for the development of 

therapies in the future 
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