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Marfan syndrome 
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Background



Background

Neonatal Marfan
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A very different story…

• These are almost always spontaneous cases: 
de novo

• Genetic analysis reports that these cases are 
usually (but not always) found when a 
pathogenic mutation occurs in the core of the 
FBN1 gene on the interval of exons 24 to 32 

• A signature of this form is the rapid affection 
of the mitral valve

« Marfan syndrome (MFS) (OMIM 154700) is an autosomal dominant
disorder of fibrous connective tissue involving the ocular, skeletal, and
cardiovascular systems. MFS patients present with clinical variability, in
which the rare neonatal Marfan syndrome (nMFS) has the most severe
presentation in early childhood. The prognosis of nMFS is very poor, with a
mean survival age of only 16.3 months. Valvular insufficiencies and
diaphragmatic hernias have been associated with shorter survival in
patients diagnosed before the age of 1 year. […] The term neonatal Marfan
syndrome was first used in 1991 to describe the most severe phenotype of
MFS similar to cases previously known as infantile Marfan syndrome,
congenital Marfan syndrome, and severe perinatal Marfan syndrome.
Recently, it has been suggested that the term neonatal MFS should be
replaced by early onset and rapidly progressive MFS to represent the most
severe features of MFS in early childhood ».

PENG Q. et al., « A novel fibrillin-1 gene missense mutation associated with
neonatal Marfan syndrome : a case report and review of the mutation 
spectrum », BMC Pediatrics, 30 avril 2016, 16:60, DOI 10.1186/s12887-
016-0598-6

Exons 24 - 32 on FBN1



www.umd.be/FBN1/
3000 variants https://gnomad.broadinstitute.org/

180.000 variants

Discovery at the intersection of 122 individuals in 
gnomAD carrying a mutation on the FBN1 gene 

identified in the literature as pathogenic and causing 
Marfan syndrome.

Among these 122 individuals, 24 individuals 
have mutations located in the area of exons 
24 to 32 where neonatal forms of Marfan 

syndrome are found.

This observation was subsequently confirmed in the 
scientific literature in 2019. See BAUDHUIN L. ET AL.,

« Variability in gene-based knowledge impacts 
variant classification: an analysis of FBN1 missense 

variants in ClinVar », EJHG, 21 May 2019, 
https://doi.org/10.1038/s41431-019-0440-3.

MARFAN

CONTROLES
(Not MARFAN)

Quid for FBN1? 
Background
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Background
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Modifier genes



Most common 
missense 

variant: FBN1 
p.Ile2585Thr
c.7754T>C

Cohort: > 200 
mutation
carriers 

assembled

GnomAD: 
asymptomatic

cases

GnomAD: 
asymptomatic 

cases

Clinical
phenotyping: 

extreme 
variability

demonstrated

Normal Severe

The quest for protective genes: GEMS design

UMC
Unaffected Mutation Carrier

AMC 
Affected Mutation Carrier
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Background



Background

Biological data  101 Biobank
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First ever interconnection between 
macrogen and azure
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Background

Digital data  101 Genomic Cloud 

Dr Geraldine 
Van der Auwera
Global Alliance 
for Genomics & 
Health (GA4GH)
Broad Institute of 
MIT and Harvard

Dr Colby T Ford 
Cloud AI and 
Genomics 
architect



Background

Classic process
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2X 
Ethics Committee

? ?

Principal  investigator

Doctor Potential participant

1X 
Ethics Committee

Informed Consent 
(Indirect & static)

Suboptimal process



Background

GEMS App process
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2X 
Ethics Committee

? ?

Principal  investigator

Doctor Potential participant

1X 
Ethics Committee

Informed Consent 
(Direct & dynamic)

Informed Consent 
(Indirect & static)

Direct interaction, 
Objectivation of consent,
Effective exercice of the rights
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www.101gems.be 

GEMS & MAYDA

GEMS App

Web application for 

• consent collection,

• consent management and 

• phenotypic data collection
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GEMS & MAYDA

Multilingual and operational  
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GEMS & MAYDA

Full process and verification   
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GEMS & MAYDA

Consent directly with the principal investigator 
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Flow
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GEMS & MAYDA
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GEMS & MAYDA

MAYDA: MAnage Your DatA 

Manage Your Data
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GEMS & MAYDA

Pheno Boxes 

Manage Your Data
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Join GEMS! 
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Go global!

https://youtu.be/yI2xM_y5deg 

Join 
GEMS!

https://youtu.be/yI2xM_y5deg
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Main findings

December 2025: 182 consents, 93 days journey 
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Main findings

20 Countries 
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182 participants 
via Gems App from 

20 countries:  
Belgium, France, 
Luxembourg, the 

Netherlands, 
Slovakia, Sweden, 
Norway, Austria, 

Spain, UK, 
Denmark, Swiss, 
USA, Australia, 

Mexico, Argentina, 
New Zealand, and 

Malaysia.



Main findings

Demographics 
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Main findings

147 variants across FBN1 
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Main findings

29 c.7754T>C (& 6 c.2645C>T) 
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Main findings

1/3 grey phenotypes & white data
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in vivo, in vitro & in silico

A third path

31
in vivo in vitro in silico



Conclusions

Digital data  Genomic Cloud 

220 
(38+182)
GENOMES

220 WGS +111 WES +638 Panels = 969 NGS!!!

111 
EXOMES

638 
PANELS



Data altruism organisation = DAO

33

Conclusions

Entrust Query



DAO Recognition since 4 June 2025 
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Conclusions

https://digital-
strategy.ec.europ
a.eu/en/policies/
data-altruism-
organisations 
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Finance 
Fund 101 to the King 
Baudouin Foundation 

(=tax deductible 
worldwide)

Legal & Ethics 
Dynamic 

consent and 
access 

management

Biology
Operational, 

Laboratory and 
Biobank

Digital
Genomic 
Cloud & 

Bioinformatics

Conclusions

Four re-usable Pillars
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101 WGS MFS target achieved! 
Exponential model 
Ready to be extended to other genomics projects



101 Loeys-Dietz Project: GELDS
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Conclusions

Researchers dedicated … …. specific funding… …a patient project leader

Prof Bart LOEYS

Prof Marianna PARLATO

Aliénor LECOMTE
alienor.lecomte@f101g.org

mailto:alienor.lecomte@f101g.org


One Genome at a time…
Conclusions
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…one rare 
disease at a 

time.

Building a 
Citizen-
Centred
Genomic 

Infrastructure



Thank you!
Conclusions
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Eneko URIZAR
eneko.urizar@f101g.org

Gabrielle WORONOFF, Ludivine VERBOOGEN, Romain ALDERWEIRELDT, Eneko URIZAR, Nassim 
VERSBRAEGEN, Félix CARATI, Loris GIORDANO, Aliénor LECOMTE, Guillaume SMITS 

& Aurélien ALDERWEIRELDT
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