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Charite — Universitaetsmedizin Berlin

Central Manchester University Hospitals NHS Foundation Trust

EURORDIS — European Organisation for Rare Diseases Association
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Neuromuscular
Diseases (ERN EURO-NMD)

Teresinha Evangelista
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MyoCapture +
CR NMD

Labos de Génétique...

>> Solve-NMD
(CPP, CNIL...)
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STAGED
ENGAGEMENT

Stage 1
4 core ERNs

Stage 2
6 additional

ERNs,

UDP of Italy and
Spain

INPUT

v Clinical
expertise and
sophisticated
diagnostic
concepts

v Advanced
research
cohorts of
unsolved RD
cases

¥ Phenotypes
and
Genotypes

v" Biomaterial

Solve€

WP1
UNIQUE RD

PATIENTS AND

PHENOTYPES

STEP 1
Collect
phenotypes

STEP 2

New phenotype
patterns

$

WP4 BIOINFORMATICS AND KNOWLEDGE MANAGEMENT

WP2 WP3
NOVEL MOLECULAR CHANGING PATIENT
CAUSES LIVES: TRANSLATION
TO THE CLINIC

STEP 3

Reanalyse exomes and
genomes

STEP 6
Clinical utility

STEP 4

Novel molecular

strategies
STEP 7
STEP 5 Towards therapy

Functional analysis

t

WP5 ENGAGEMENT AND IMPACT
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OUTCOME

v" Novel RD
causes

v Added value
of Multi-
omics
strategies

Novel match-
making tools

Large
standardised
RD cohorts

INFRA-
STRUCTURES

v Bespoke tools
for HPO
based
phenotyping

v Solve-RD
Models and
Mechanism
Network

¥’ Value of new
diagnostic
care pathway




Solving the Unsolved Rare Diseases

Genomic data flow in RD-Connect

uencing
Lab

Sample

Raw data
(bam/ fastq)

CCCTGGETGTTCTATGATAAGTCCTGETT
ATCCARGCGCCCGCTAATTCTGTTCTGTT
AGLCCAGTCGCAAGGG TCTRCTGCTGTTG
GGTTAAGGCGTGTGATCGACGATGCAGGT
TCGLGGTTCGECGCGTAGTIGAGTGOGAT
AGACAACCTAACTAATAGTCTC TAACGGE
CAATGATATCGLCCACAGRAANGTAGGGTE
GACAGTAGAGAGCTATTGTGTAATTCAGE
TCGTCCGTAACGATC TRGEGEGLARAR
GUGTGATCOTCAGT TAAGT TAAATTA
COGGTTCGCTACAGATGAACTGAATTTA

Chrzm

17302159

TTAIETS

B086234

Rat AR
T o6
6 A
A T

Standard analysis

Clinician / researcher

el
HE RD-Connect

AGACAACCTAACTAATAGTCTCTAACGGE
CAATGATATCGOCCACAGAAAGTAGGGTE
GACAGTAGAGAGCTATTGTGTAATTCAGS
TCTEGTCCGTAACGATC TRRGEEGCARAR
TGCGCGTGATCGTCAGT TAAGT TARATTA
ACGGGTTCGCTACAGATGAACTGARTTTA

PhenoTips
(HPO terms

Clinical phenotype
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Sol\'ing the Unsolved Rare Diseases

French Solve NMD

Cohort 1

> 126 Cases with unsolved Exomes (or Panel!)

Cohort 2 (with biological material available)

> 10-15 cases

Cohort 3: to be defined
- Cases of vacuolar myopathy

- Susceptibility for inflammatory myopathies ...

Cohort 4
> OPMDD (Tanya Stojkovic Cohort)

UNSOLVED CASES*

Definition: Rare disease cases
with an inconclusive exome/ge-
nome

Number: 19,000 unsolved exo-
mes/genomes

Main activities: Perform stand-
ardised collation and re-analysis

Yin collaboration with all ERNs,
Undiagnosed Disease Initiatives
and furtherassociated partners

ULTRA RARE
RARE DISEASES

Definition: Phenotypi-
cally most special/
remarkable patients with a
rare disease withoutan exome

Number: 1,200 exomes (300 per
core ERN)

Main activities: Carry out pheno-
type jamborees and exome ana-
lysis

Eﬂ::::a:yut:;m o @Solve_RD #solveRD o solve-rd.eu

SPECIFIC ERN COHORTS

Definition: Disease group spe-
cific cohorts from four core ERNs
(exome available)

Number: a) 2,000 WGS for more

complete (non-)coding sequence
& CNV/SVs etc.:

b) 500 long-read WGS;

c) >2,000 cases novel omics
approaches
Main activities: Con-

duct ,beyond the
exome" approaches

THE
UNSOLVABLES

Definition: Highly re-

cognisable clinically de-

fined diseases / syndromes

for which no disease gene was

identified yet despite S/WGS

and considerable research in-
vested

Number: 120 syndromes/ disea-
ses

Main activities: apﬂly all -omics
tools to ,crack' the ,Unsolvables”
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M Spinazzi

G Solé, X Ferrer 2+ 7?7 2+ 77 2+ 77 .
K Ghorab 3
V Manel 3 3 3

- M Krahn E Salort-Campana ?? ?? 77 '

_ M Cossée R Juntas-Morales 3+ 77 3+ 77 0

P Richard A Behin

C Metay B Eymard

F Leturcq A Isapof, M Mayer 71 71 60
J Nectoux S Quijano-Roy

| Nelson T Stojkovic




WP2. Novel Molecular Causes
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S()I\'ing the Unsolved Rare Diseases

http://solve-rd.eu/

Welcome | The Project ~ | The Group ~ | Platforms & Tools ~ Results ~ Meetings ~ News

Rare Diseases Models & Mechanisms — Europe (RDMM-
Europe)

ABOUT THE NETWORK RDMM-EUROPE

The European Rare Disease Models & Mechanisms Network (RDMM-Europe) has been established by Solve-
RD — an EU-funded research project including 22 beneficiaries and >20 associated partners. The overall aim is
to boost research in rare diseases, discover new disease-causing genes and obtain evidence for pathogenicity
through functional validation. The RDMM-Europe network will leverage the benefits from collaborations
between model organism investigators and clinicians for rare disease patients.

For Clinicians

For Model Organism Investigators
Registry

FAQ

Solve-RD will provide 50 Seeding Grants (20,000 EUR each*) to fund projects that will allow rapid confirmation of
potentially disease-causing genes and decipher the underlying molecular disease mechanisms.

The RDMM-Europe registry has now been implemented. In order to make as many relevant matches between disease
identification experts and functional research groups as possible, we need as many entries in the database as possible.
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Sol\’ing the Unsolved Rare Diseases

Treatabolome:

>> Even after diagnosis, many patients do not find their way onto the optimal treatment regimen for years

We need to improve flagging of such “treatable” variants

1. Pilot with neuromuscular disease and ERN EURO-NMD

v’ Systematic review of the literature — extract data on disease / variant / treatment / evidence
>> Completed & Published for CMS Thompson et al. Emerging Topics in Life Science, 2019.

v’ Develop database using appropriate ontologies and classifications

>> CNAG in Barcelona to lead on this (Database)
>> Nomenclature & Classification: Thompson et al. Orphanet J Rare Diseases, 2018.

=

* 2. Repeat with other ERNs after lessons learned from pilot
Antonio Atalaia >> Treatabolome tasks force
Systematic reviews: Guideline paper in prog.

Ongoing Systematic reviews by collaborators : Laminopathies, CMT, Channelopathies, Ataxia, Parkinson.....
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Filnemus Chargée de Mission : Ferroudja Daidj

@ Commission Recherche

>> Emergence de Projets communs
- Mise a jour de l'existant
- Cahier des charges de l'outil nécessaire (ergonomie, contenu)

- Titinopathies: depuis 2017 (M Cossée / G Bonne)

- FHSD > 1¢' réunion le 31 janvier 2020 (M Cossée / G Bonne)
- CMT > S Attarian (in prog.)

- Autres ????

>> Ressources pour projets de recherche
- Enquéte états des lieux, besoins, difficultés... (P Marcorelles)
- Hiérarchisation des actions a mener >> Optimisation acces



