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WP11: Common virtual platform for discoverable data and resources for RD research 

WP13:  Enabling multidisciplinary, holistic approaches for rare diseases diagnostics 
and therapeutics

WP12: Enabling sustainable FAIRness and Federation at the record for RD data, 
patients and samples

WP10: User-driven strategic planning and transversal activities for Pillar 2 data 
ecosystem

Annual strategic meetings with users (ERNs) & developers to define the priorities – 
coordination of outputs & needs – technical GDPR implementation – quality, 
sustainability and scaling up  

Metadata & ontological models – FAIR compliance – data deposition & access to 
data infrastructure – online tools

Alignment of core interoperability standards – software for FAIR ecosystem – 
FAIRification support

System biology approaches for RD – biological pathways – variants to function – 
environmental  toxicology – treatment drugs -  proof of principle studies
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13.1.1: Pathways created and expert curated.









13.1.2: Mapping to genes.



13.1.2: Mapping to genes.

Available for SNPs (will need maintenance and large file support)

Not yet (operationally) available for:
•  InDels (Insertions and Deletions) 
• CNVs (Copy Number Variations)

Standardized variant descriptions evaluated at FAIR BYOD in Maastricht
(Where is it? Does it cover CNVs?)

Problems:

1) Cluster various variants occurring in close proximity 
2) See when InDels CNVs and various SNPs occur in same region (e.g. protein 

domain).



13.1.3: Mapping to genes to function

Fig. 4. nsSNPs of human c-Myc1 protein predicted by 
SIFT, PolyPhen and SNPeffect algorithms to have 
some biological importance.



Paper in preparation
863 variants of RTT… 2019



13.1.4: Link to external FAIR data

WP12

A federated Open PHACTS??



13.1.5: Networks









13.1.56 Lifestyle, including nutrition (often present inside the networks)



Pathway Z-Score Category

DNA Replication 11.91 general

Cell Cycle 11.04 general

Histone Modifications 10.44 general

G1 to S cell cycle control 9.12 general

DNA damage response 5.40 general

ATM Signaling pathway 4.87 general

Fluoropyrimidine Activity 4.16 general

AhR signaling pathway 2.47 general

Pathway Z-Score Category

Retinoblastoma (RB) in Cancer 12.63 cancer

Gastric cancer network 1 10.44 cancer

Gastric cancer network 2 5.13 cancer

Integrated Pancreatic Cancer 
Pathway

4.08 cancer

Integrated Cancer pathway 3.85 cancer

Integrated Breast Cancer Pathway 3.41 cancer

Signaling Pathways in 
Glioblastoma

2.02 cancer

o

o



Cell Cycle Pathway Gastric Cancer Network 1





Targeted by multiple microRNAs:
CLSPN - cell cycle

FZD5 - receptor for Wnt proteins
CACNG4 - calcium channel



13.1.7: Drugs



13.1.8:Toxicology



13.1.10: Adverse Outcome Pathways Toxicology
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Links to rare genetic 
diseases?
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• System biology approaches for RD
- Biological pathways for RD
- Understanding of disease mechanisms and 

diagnosis
• Variants to function mapping
- SNP-to-protein function, disease-to-protein function

• Environmental lifestyle and toxicology
• Drugs
• Proof of principle studies
- E.g. on Rett syndrome


