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EURORDIS VISIT

Leslie Matalonga, Clinical Genomics Manager at CNAG
Barcelona, June 2025
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09.30h. Group arrival

- 09.35h – 10.45h. Presentation of CNAG and RD projects
• 09.35h. Welcome
• 09.40h. Presentation of CNAG and RD projects
• 10.30h. Open question time

10.45h - 11.00h. Break

- 11.00h - 12.00. Visit to the labs and CPD
• 11.00h - 11.25h. Group 1 visits to the labs and Group 2 visits to the CPD
• 11.25h - 11.50h. Group 1 visits to the CPD and Group 2 visits to the labs

- 11.50 - 12.00h. Questions and closing

AGENDA
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CNAG presentation

1 CNAG

2 Activity in 2024

3 Research Projects
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CNAG

MAIN MILESTONES

• Created in 2009.

• Founded by Ministerio de Ciencia e Innovación and Generalitat de Catalunya.

• Additional sources of funding come from competitive projects and research services.

• More than 125 professionals, directed by Ivo Gut.

• We are part of OmicsTech (distributed ICTS for omic analysis, recognized by the Spanish 
Ministry of Science).

MISION

To carry out projects in genome analysis that will lead to significant improvements in people’s 
health and quality of life, in collaboration with the Catalan, Spanish, European and International 
research and clinical community.

VISION

To be a high quality sequence analysis center and to be a world reference center for genomic 
analysis.
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MARTA GUT
Head of the 
Sequencing 
Unit

LíDIA ÁGUEDA
Biorepository Lab 
Manager

JULIE BLANC
Sample 
Preparation Lab 
Manager

KATJA KAHLEM
Sequencing 
Production Lab 
Manager

SERGI BELTRAN
Head of the 
Bioinformatics 
Unit

MATTHEW INGHAM
Production 
Bioinformatics 
Manager

RAÚL TONDA
Lead Data Analyst 
of Variant Calling 
and Analysis 
Group

DAVIDE PISCIA
Lead Software 
Engineer of Data 
Platforms and Tools 
Development

CNAG UNITS

LIDIA SEVILLA

Quality 
Manager

SEQUENCING UNIT BIOINFORMATICS UNIT QUALITY

LAURA AGUILERA
Long-Read 
Sequencing Team 
Manager
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OUR TECHNOLOGIES

SEQUENCING CAPACITY
> 20,000 Gbases/day 

= 200 human 
genomes/day at 30x

SEQUENCING INSTRUMENTS
4 Illumina sequencers 

(1 NovaSeq X Plus, 2 NovaSeq6000, 1 MiSeq)

1 PacBio sequencer (Revio)

7 Oxford Nanopore Technologies sequencers 
(1 GridIon, 1 Promethion, 5 MinION)

COMPUTING CAPACITY
10,000 cores
14PB disk + 

8 PB tape

10X Chromium X
10X Chromium Connect

SINGLE CELL GENOMICS

1 Bruker Vutara microscope
1 Nanostring CosMX

1 10X Genomics Xenium

SPATIAL GENOMICS
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QUALITY

SGC Certification 
ISO 9001: 2015.

ENAC ISO 17025: 2005 
Accreditation.

SGS Certification ISO/IEC 
27001:2022

Oxford Nanopore 
Technologies Certified 

Service Provider

Dovetail Genomics 
Certified Service Provider

Coordination of an 
interlaboratory comparison 
program for Whole Genome 

Sequencing (Proficiency 
testing. ISO/IEC 70243)

Preparation of standarized 
guidelines for the 

International Organization 
of Standarization (ISO) 

Future plans: 
Esquema Nacional de 

Seguridad (ENS).

BBMRI-ERIC 
Expert Centre.
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Cancer

Personalized 

medicine
Rare 

diseases
Cancer Single-Cells

Analysis
Biodiversity

Genome 
in action

STRATEGIC AREAS
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Personalised 
medicine

Rare 
diseases

Cancer Single-Cell
Analysis

Genome in 
action

Biodiversity

Cambridge Design Partnership Ltd 2024 

CNAG strategic pilars
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Personalised 
medicine

Rare 
diseases

Cancer Single-Cell
Analysis

Genome in 
action

Biodiversity

Cambridge Design Partnership Ltd 2024 © Copyright HEE Genomics Education Programme

CNAG strategic pilars
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Rare disease and personalized 
medicine projects

1 Introduction

2 RD-Connect GPAP

3 National projects and initiatives 

1 NAGEN

2 IMPaCT Genómica

4 International projects and initiatives

1 Solve-RD

2 Screen4care

5 Others 

6 Yakup’s journey to hope
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Rare diseases and genomics



15

Complexity of rare diseases

• Rare disorders - lack of medical knowledge
• Multisystemic disorders-requires strong expertise from different hospital units
• High phenotypic and genetic heterogeneity
• Progressive disorders: complex monitoring and follow-up

Image from Myotonic Dystrophy Foundation

https://www.myotonic.org/what-dm/multisystemic-features
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REACHING A MOLECULAR DIAGNOSIS IS CRUCIAL 
FOR PATIENTS

• Treatment
• Patient management 
• Disease prognosis
• Genetic counselling
• Reduce anxiety of uncertainty
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• 2000: 1 genome >10y, aprox $3,000 millions

Genetic origin

>3-7M variants! (letters comparison)

• 2024: 1 genome = 1 day, <1000 euros

3,200 million bases (letters)

Is it possible to sequence 
our genome?

46 chromosomes (books)
>20,000 genes (chapters)
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How do I find the pathogenic variant within more 
than 3,000,000?

Genetic origin
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1. Sequencing – lab visit with Marta Gut
2. Data handling and processing – CPD visit with Simon 
3. Bioinformatics Unit

1. Data analysis -group led by Raul tonda
2. Infrastructure – GPAP analysis platform – group led by Davide 

Piscia
3. Results interpretation -group led by Sergi Beltran

Rare diseases and genomics at CNAG
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RD are 
rare!

Scarcity of 
cohorts for 

trials

Scarcity of 
cases to 
confirm 

diagnosis

Scarcity of 
data and 

samples for 
research

Unmet needs and bottlenecks in rare diseases

Lack of diagnosis Lack of therapies

Data sharing is essential...
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The RD-Connect GPAP is an online system that facilitates collation,
sharing, analysis and interpretation of integrated genome-
phenome datasets for Rare Disease diagnosis and gene discovery.

- >28,000 genome-phenome datasets
- > 100 contributing groups
- > 600 registered users
- Data is pseudonymized
- User activity logged
- Platform security audited periodically by an external company

RD-Connect Genome-Phenome Analysis Platform (GPAP)
https://platform.rd-connect.eu/

https://platform.rd-connect.eu/
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GPAP – user interface
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https://platform.rd-connect.eu/ https://navbiomed.cnag.gpap.eu/ https://rdcat.gpap.cnag.eu/ 
>30.000 WES/WGS >2900 WGS >1850 WES/ WGS

https://portal.gpap.cnag.eu  
>2500 WES/WGS

Reanalysis 
>7000 negative cases

>1000 solved

246 consanguineous cases
Diagnostic yield 86%

8 novel disease-causing genes

317 RD cases
Diagnostic yield 37% (8-95%)

10 novel candidate genes

NAGEN1000
NAGENPEDIATRICS

NAGENCOL
NAGENMX

REPRONAGEN
PHARMANAGEN

Current diagnostic yield 
15-52%

934 Neurological cases
Diagnostic yield 32.5%

Reanalysis 20.7%

844 Neurological cases 
Reanalysis 15.57%

G SG G G S

hereditary cancer
Tumor/Normal 
RNA fusion
Tumor characterization

136 hereditary cancer
941 rare diseases 

https://ca.gpap.cnag.eu/

G

GPAP instances

https://platform.rd-connect.eu/
https://navbiomed.cnag.crg.eu/
https://rdcat.gpap.cnag.eu/
https://portal.gpap.cnag.eu/
https://ca.gpap.cnag.eu/
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NAGEN1000
NAGENPEDIATRICS

NAGENCOL
NAGENMX

REPRONAGEN
PHARMANAGEN

Current diagnostic yield 
15-52%

• Whole genome sequencing
• >2250 datasets reported
• CNAG participates in sequencing, 

analysing and interpreting the data

https://www.navarrabiomed.es/es/nagen
NAGEN: precision medicine

https://www.navarrabiomed.es/es/nagen


28

259 patients 
(751 WGS)

• Recruitment age (average) = 3,8 years 
• Turn around time (average) = 18,28 days (12-25)

• Interpretation: 
• 1628 variants interperted (in 629 genes) and TAGed in GPAP
• 259 diagnostic reports issued
• 39,2% diagnostic rate in ICU cohort
• Impact in clinical management: 53,8%

Information kindly provided by Josune Hualde and Sara Ciria
WGS for rapid clinical management: NAGENPEDIATRICS



29

NAGEN: precision medicine
https://www.navarrabiomed.es/es/nagen

https://www.navarrabiomed.es/es/nagen
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https://genomica-impact.es/

IMPaCT-GENóMICA is a collaborative infrastructure, which establishes the networks and flows necessary to contribute to the diagnosis of 
rare diseases and other genetic diseases, beyond usual clinical practice, equitably throughout the territory. 

IMPaCT Genómica

https://genomica-impact.es/


32

Rare disease projects

1 Introduction

2 RD-Connect GPAP

3 National projects and initiatives 

1 NAGEN

2 IMPaCT Genómica

4 International projects and initiatives

1 Solve-RD

2 Screen4care

5 Others 

6 Yakup’s journey to hope
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• Equity on diagnostics across EU
• CNAG participation:

• Infrastructure (RD-Connect GPAP)
• Analysis (WP lead: WES, WGS, RNAseq)
• Sequencing (RNAseq)

͂ 50% of cases remain 
without diagnosis after 
routine hospital workflows  

Re-analysis of unsolved cases: Solve-RD
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No se puede mostrar la imagen.

Solve-RD partner and collaborator institutions

• EU funded research project
• 1.1.2018 – 01.06.2024 
• Coordinated by Olaf Riess & Holm Graessner (Tübingen)

• > 200 groups
• 22 beneficiaries
• 23 associated partners
• 40 collaborators

• >300 (clinical) scientists

• RD expertise and infrastructure: RD-Connect, EGA, 
Orphanet, HPO, EuroGentest, Canadian Models and 
Mechanisms Network, EURORDIS

www.solve-rd.eu @Solve_RD 

http://www.solve-rd.eu/
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The European Reference Network that 
aims at improving the care of patients 
with Rare Immunological Disorders European Reference Network for 

rare and complex epilepsies

ERN-ITHACA focuses on rare 
congenital malformation syndromes

and intellectual disability

rare genetic tumour risk syndromes 

Solve-RD partner and collaborator institutions
+ UDP-Spain and UDP-Italy
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Solve-RD Analysis and Interpretation
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38Solve-RD

WG1: SNV/indel re-(analysis) (Leslie Matalonga, CNAG)
WG2: CNV re-(analysis) (Steven Laurie, CNAG)
WG3: Relatedness and Regions of Homozygosity analysis (Stephan Ossowski, EKUT, Tübingen)
WG4: De novo trio analysis (Christian Gilissen, Radboud UMC, Nijmegen)
WG5: Meta-analysis for novel genes & gene burden analysis (Christian Gilissen)
WG6: Transcriptomics (Anna Esteve, CNAG)
WG7: Epigenomics
WG8: Somatic Mutations - Novel DeepWES
WG9: Structural Variants - Novel WGS
WG10: Novel long read WGS analyses

Solve-RD DATF Working Groups
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DATF-WGs ERN-DITFs ERNs
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755 new solved cases! 
These cases had previously undergone a WES or WGS in the routinary diagnostic setting of their country

IMPORTANCE OF EXPERTS COLLABORATION!

Solve-RD reanalysis results – 6004 families
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On-site or online Solvathon workshop bring together analysts and data clinical researchers 

Data interpretation - collaborative
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RDMM-Europe brokerage service 
The European Rare Disease Models & Mechanisms Network (RDMM-Europe) has been 
established by Solve-RD to boost research in rare diseases, discover new disease-causing genes 
and obtain evidence for pathogenicity through functional validation.

Data interpretation – collaborative - RDMM
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Solve-RD Publications
Generating knowledge for the RD community
https://solve-rd.eu/results/scientific-publications/

>200 scientific publications!
CNAG directly involved in >30

Knowledge accessible for clinical practice: 
New disease-causing genes, ClinVar database etc.

https://solve-rd.eu/results/scientific-publications/
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Beyond diagnosis: TREATABOLOME
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Beyond diagnoses
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Beyond diagnoses
506 newly diagnosed families
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Solve-RD re-analysis effort48

The Solve-RD project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 779257.
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Screen4care – the project

The Innovative Medicines Initiative (IMI) is Europe’s largest public-private initiative aiming to 
improve health by speeding up the development of, and patient access to, innovative medicines, 
particularly in areas where there is an unmet medical or social need. 
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Disease category Number of 
genes

Blood and coagulation disorders 33

Cardiological disorders 4

Endocrinological disorders 29

Immunological disorders 26

Kidney disorders 9

Metabolic disorders 106

Neurologic, neurodegenerative and neuromuscular disorders 25

Syndromic disorders 6

Others 7

245 genes 

Screen4care – gNBS: TREAT panel

Saier, C., Sansen, S., Berghout, J. et al. Orphanet J Rare Dis 20, 231 (2025).
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Screen4care –Recruitment

At birth centers in Germany, Italy and 
France during pregnancy and after birth:

• Flyers in different languages to explain 
complicated concepts in an “easy” way

• Videos
• Follow-up

20,000 newborns
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https://www.youtube.com/watch?v=GLgB6mvVx5E
Yakup's Journey to Hope

https://www.youtube.com/watch?v=GLgB6mvVx5E
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#SequencingForABetterLife
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Other international initiatives where CNAG participates
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Question: Do you have a patient with 
similar phenotype and genotype to 

“mine”?

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

Patient matchmaking to confirm diagnosis

Answer: a list of scored matches and 
the possibility of contacting the 

submitter of the dataset for follow-
up.

Needs:
- Tagged genetic variants
- Machine-readable phenotypic 

information

http://onlinelibrary.wiley.com/doi/10.1002/humu.2015.36.issue-10/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/humu.22858/full
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1+ Million Genomes

Nature Reviews Genetics volume 20, pp 693–701 (2019)

https://ec.europa.eu/digital-single-market/en/european-1-million-genomes-initiative
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