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 Contributing to IRDiRC objectives of delivering 200 new therapies 

for rare diseases, and means to diagnose most rare diseases by 2020 

 Creating a central system for reprocessing, storage, analysis and 

sharing of -omics data 

 Including integration of phenotypic and biosample data, and 

development of new bioinformatic tools to aid detailed analysis 

I n f ra s t r u c t u re  fo r  Ra re  D i s e a s e  Re s e a rc h  

6-year project funded by EU 7th Framework Programme 
An integrated platform connecting –omics data, clinical 

information, registries, and biobanks for rare disease research 



MTR Meeting. Wed May 10th, Brussels, 
Belgium 

Introduction to Rare diseases: data fragmentation 

OVER 7000 

DISEASES 

BIOSAMPLES, 

DISEASE & 

PATIENT 

INFO, OMICS, 

GENOTYPE-

PHENOTYPE 
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Genomic analysis and 

gene discovery 

Standardized phenotypic 

data collection 

Searchable catalogue of 

biosamples  

Data linkage across 

resources 

Omics data, clinical data 

and biosamples from 

individual with RD 

Disease-causing variant can be 

identified using the genomics 

analysis platform 

Infrastructure for data 

sharing in rare disease 

research 

Flagship IRDiRC project 

implementing IRDiRC 

policies and guidelines on 

data sharing 

EU 7th Framework 

Programme, 

12M EUR, 6 years 

Sample is findable in 

the Sample 

Catalogue  

Registry data in the ID-

Cards directory of 

registries and biobanks  

Biobank 

Registry 

Biomarker 

study 

Clinical 

trial 

Natural 

history 

Overcoming Silos 
Data sharing for research  

and better data analysis 
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Data in the RD-Connect Platform 

Genomic data  
WES, WGS, 
gene panels 

Other omics data  
transcriptomics, 
metabolomics, 
proteomics … 

Clinical data 
phenotypic data, 
patient registries 

Sample data  
biobanks 
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Geno:pheno  data  f low in  RD -Connect  

EGA 

RD-Connect 
platform 

Sequencing 
lab 

Standard analysis  
pipeline 

Raw data 
(FASTQ/BAM) 

Researcher/Clincian 

Analysis 
Tools 

PhenoTips 
(HPO terms) 

N=2123 
and counting … 
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Data Submission Workflow  
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Submit  part ic ipants  ( l inked to  ID-
Cards pat ient  registr ies)  
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RD-Connect:PhenoTips Instance  

Information from PhenoTips can be sent 
directly  to other tools within the platform 
(e.g. variant prioritization, MME) 

Deep phenotyping in PhenoTips 
(Brudno et al.) achieved using the 
Human Phenotype Ontology (HPO 
– Robinson, Köhler et al.) 

Diseases classified using the 
Orphanet Rare Disease Ontology 
and OMIM identifiers 
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Genomics platform architecture  

Hadoop File-system (HDFS) 

REST 
Web 

Server 
(Scala) 
   

Metadata, 
user info & 
permissions 
(Postgres) 

gVCFs 

Variant 
Calling & 

Annotation 
pipeline 

Table format 
(Parquet) 

Real-time 
Queries 

Indexed Data 
(ElasticSearch)  

External 
hive table 

 
 

D. Piscia, J. Protasio, S. Laurie, S. Beltran, 
JM Fernández, A. Cañada, V. de la Torre et al 

Browser 
Client 

(Angular) 

Authorised 
Access 

Web 
Services 
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Select  samples ,  set  f i l ters  and share 
queries  
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Filters:  variant type  

 ClinVar can be used for filtering, and ClinVar categories are shown 

 Started conversations to explore integration of HGMD 
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Filters:  l ists  of  genes 

OMIM and HPO related genes accessed 
through OMIM and PhenoTips APIs 

Added more lists of genes 



14 

Results  ( integrated data  and l inks)  
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Exomiser  for  priori t is ing  variant  l is ts  

Run Exomiser on filtered results 

HPO terms and inheritance model extracted from 
PhenoTips through API 



16 

 Allows identification of 
consanguineous cases 

even when not 

identified as such 

 Narrows down regions 

to focus gene discovery 

search 

 NeurOmics PIs with 

interesting candidates in 
these regions have been 

contacted – feedback 

welcome 

Runs of  homozygosity  
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11 April 2018 

Standard filters – 101 variants Homozygous blocks – 9 variants   

Homozygosity f i lter  



BBMRI-LPC Whole Exome Sequencing Call for RD (2016) 

Goal: 

to promote the utilization of cutting-edge next-

generation sequencing technology for the 

identification of novel causative variants and 

genes and to molecularly diagnose rare disease 

patients. BBMRI-LPC also wants to promote 

biobanking for rare diseases, the use of rare 

diseases biobanks and responsible data sharing. 

 

To sequence and analyse: 

900 exomes in 17 coordinated projects. 

 

Sequencing and analysis carried out at the 

CNAG-CRG and the Wellcome Trust Sanger 

Institute (WTSI). 

 

 

Project results are being released through 

RD-Connect, where researchers can analyse 

their data 
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 Congenital myasthenic syndrome (majority), myopathy and 

neuropathy cases 

 Investigators (Senderek, Lochmüller) signed adherence forms 

with RD-Connect; data on RD-Connect platform 

 Samples deposited in Biobank (EuroBioBank/RDC catalogue)  

 Sequencing (WES) with CNAG 

 Clinical data uploaded on PhenoTips 

 87 samples: 47 kindred; 55 affected 

 

 

B B M R I - L P C  1 s t  s u b c o h o r t  ( N e wc a s t l e / M u n i c h )  

11 April 2018 

SIB-PAIR FAMILY OF 4 TRIO DUO SINGLETON 
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Detection rate  

 Data analysed on the RD-Connect genomic platform  

 16 families solved so far 

 9 novel variants identified   

 

 

11 April 2018 
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Project Phenotype PI Total N Status 

NeurOmics NMD/NDD Multiple ?1000 
680 WES available; 65 WGS 
available pending HW upgrade; 
further upload by deCODE required 

EURenOmics Kidney Multiple ?1000 
453 panel/26 WES received; 
processing pending 

Neptune Kidney Sampson 450 Pending receipt 

CNAG RD Multiple RD Multiple 300 Pending consent 

Neurogenetics 
Neurogenetic/ 
mitochondrial 

Horvath: Newcastle 336 WES Received; processing pending 

SeqNMD NMD Newcastle 169 WES 
122 available; 47 failed – 
reprocessing pending 

MYO-SEQ LGMD Straub: Newcastle 
1000 WES (all 
index cases) 

27 solved cases available; 
additional solved pending; 
unsolved pending PI consent 

Titinopathies NMD/ titinopathy Udd/Hackman/ Savarese 
(I) 76 panel / 15 
WES / 12 WGS 
(II) 2000 WES/WGS 

(I) Received; processing underway 
(II) To be submitted 

Rare Immuno Rare immunodeficiencies Hambleton: Newcastle 160 WES Received 38; processing pending 

BBMRI-LPC 17 projects / multiple RD Multiple 900 WES About half are now complete 

Consequitur 
Consanguineous 
neurogenetic 

Lochmüller: Newcastle 500 WES New project; sequencing pending 

SERBORDISinn Multiple RD Pavlovic: Belgrade 9 WES Available 

Sayer Group Kidney Sayer: Newcastle 30 WES Patient consent pending 

ISCIII Multiple RD Posada: Madrid 23 WES Available 

Italian NMD NMD Nigro tbc Negotiation underway 

Telethon UDP Syndromic undiagnosed Multiple tbc Negotiation underway 
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RD-Connect enables: 

 

 Full data sharing and analysis within RD-Connect for 

authorized users 

 

 Partial data sharing outside RD-Connect, in accordance 

with ethical and legal limitations 

 

 

RD-Connect :  Data sharing  
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 Find all cases with a candidate mutation in a gene of interest 

Search across  samples  (per  gene/s)  
with al l  f i l ters  
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RD-Connect enables: 

 

 Full data sharing and analysis within RD-Connect for 

authorized users 

 

 Partial data sharing outside RD-Connect, in accordance 

with ethical and legal limitations 

 

 

RD-Connect :  Data sharing  



25 

Data Sharing:  GA4GH Beacon  

Question: 
Have you seen this 
variant in any 
sample in your 
database? 
 

Answer: 
Yes / No 

https://genomicsandhealth.org/work-products-demonstration-projects 
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MatchMaker  Exchange  
(MME,  IRDiRC,  GA4GH) 

Human Mutation 
Volume 36, Issue 10, pages 915-921, 17 SEP 2015 DOI: 10.1002/humu.22858 
http://onlinelibrary.wiley.com/doi/10.1002/humu.22858/full#humu22858-fig-0001 

Question: Do you have a 
patient with similar phenotype 
and genotype as mine? 

http://onlinelibrary.wiley.com/doi/10.1002/humu.2015.36.issue-10/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/humu.22858/full
http://onlinelibrary.wiley.com/doi/10.1002/humu.22858/full
http://onlinelibrary.wiley.com/doi/10.1002/humu.22858/full
http://onlinelibrary.wiley.com/doi/10.1002/humu.22858/full
http://onlinelibrary.wiley.com/doi/10.1002/humu.22858/full
http://onlinelibrary.wiley.com/doi/10.1002/humu.22858/full
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MatchMaker  Exchange in  RD -Connect  
( in  pre-production)  
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 Database registered in the Agencia Española de Protección de 

Datos 

 

 To submit and/or to access donor data, a Code of Practice and 

and Adherence Agreement must be signed. Documents were 

approved by Comité Ètic d’Investigació Clínica del Parc de Salut 

Mar in 2015. 

 

 Activity of the users is logged. 

 

E t h i c a l  a n d  L e ga l  I s s u e s  
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platform.rd-connect .eu 
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