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Le RNA-Seq dans le diagnostic
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Choix de la stratégie ?
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Projet de recherche

Séquencage de 33 cas négatifs aprés exome en trio par WGS

RNA-Seq sur fibroblastes de peau

-Proposé a tous les patients avec SG non-conclusif

-Prélévement obtenus pour 9 patients + 1 mere

Pipeline DROP: OUTRIDER + FRASER + MAE

od
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Délétion du IncRNA CHASERR
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CHASERR est proche de CHDZ2
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Pas d'expression aberrante détectée par OUTRIDER mais biais allélique
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IncRNA CHASERR : second cas

2> ] Med Genet. 2023 Dec 21;67(1):47-56. doi: 10.1136/jmg-2023-109263.

Integrating RNA-Seq into genome sequencing
workflow enhances the analysis of structural
variants causing neurodevelopmental disorders

Kevin Riquin T Bertrand Isidor 2 ¥, Sandra Mercier 2 3, Mathilde Nizon 2 3, Estelle Colin 4 2,

EMMA BROADBENT / AGE: 5

ver since she was born,
Brian Broadbent’s daughter
Emma has been severely
delayed. Now 5, she’s at
the developmental age of a
5-month-old, he says. Brian and his wife,
Julia, must give Emma nearly round-
the-clock care to ensure her survival.
She cannot feed herself, and may never
walk or talk. Emma sleeps with a BiPAP
machine — a portable device that pushes
oxygen into a patient’s airways — to help
her breathe. She spent Christmas of 2019
in the hospital on a ventilator.
Shortly after their daughter’s birth,
the Broadbents embarked on a journey
to attempt to understand what their
daughter was experiencing. They spent

organizations began sequencing Emma’s
entire genome, as well as her RNA. And,
as it turns out, both groups soon found
the same thing: a mutation to the CHD2
gene. Irregularities in this gene are often
associated with epilepsy, but Emma’s
symptoms were far worse.

Uncovering the true root of Emma’s
symptoms took further digging, and a
timely coincidence. It turns out Emma
has another mutation on a gene near
CHD2 called Chaserr. It's what's known as
along noncoding RNA, or IncRNA gene,
and it affects how CHD2 is expressed.
Nothing had been known about the gene
until just months before, when a team of
Israeli researchers published a paper on
Chaserr and its role. The paper included

Top: Emma (right) relaxes at home with her
father, Brian, mother, Julia, and older sister, Claire.
Bottom: Emma and Claire play dress-up.

function. Emma is the first patient in the
world to ever be diagnosed with a condi-
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data on mice genetically
engineered to lack Chaserr,
which had brain anomalies
similar to Emma’s.

tion resulting from a IncRNA mutation.
There could even be a treatment for her
at some point, in the form of a new kind
of genetic therapy known as antisense

Gwenaél Le Guyader 8 Annick Toutain specialist analyzing Emma’s
brain and had her genome

months with a white-matter
3-‘ T HE
4L
f
sequenced. They traveled :

to the Mayo Clinic for
metabolic testing and twice
to the Children’s Hospital
of Pennsylvania for exams.
But the results from all that
testing weren't very helpful.
“She’s at the edge of science,” Brian
remembers one doctor telling them.
In 2017, their search led them to the
Rare Genomes Project at the Broad
Institute of MIT and Harvard, and
the UDN shortly afterwards. Both

In Emma’s case, the
combination of mutations
appears to affect her brain’s
myelin, the protective
sheathing that covers our
nerves and brain cells, says
Carlos Bacino, a clinical geneticist at the
Baylor College of Medicine, a UDN site,
and Emma’s physician at Texas Children’s
Hospital. The result is what Bacino
describes as a neurodegenerative disorder
affecting her brain’s development and

oligonucleotides, which could alleviate
some of Emma’s symptoms.

It’s bittersweet news for Brian —
his daughter is truly at the forefront of
modern-day medicine, and that means
the chance for a cure is small. But Emma
is also offering scientists potentially
groundbreaking knowledge. Perhaps the
next child born with a IncRNA defect will
have the hope of treatment. “She’s kind of
like a gift to science,” Brian says. “It does
bring a lot of comfort.”



3 cas identifiés avec une del CHASERR
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3 cas identifiés avec une del CHASERR
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Un mecanisme de régulation transcriptionnelle
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Un mecanisme de régulation transcriptionnelle
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Bilan de cette etude de recherche

* Le RNA-Seq est utile, notamment pour caractériser l'impact des SV

* Le RNA-Seq poly-A sur fibroblastes fonctionne bien y compris en utilisant une matrice externe
* On est trés motivés pour un transfert de la technique vers le diagnostic...

* Mais...

* Pour en faire une activité diagnostique il faut:

* Avoir une technique transférable d'un point de vue techniqu o
* Sipossible automatisablee

* Pouvoir récupérer des centaines de prélevements par e

10/04/2025 - 13



Le RNA-Seq dans le diagnostic
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Culture lymphocytaire court terme
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Pipeline
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Pipeline
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Pipeline

Qualité
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Pipeline
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Pipeline
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Couverture des genes d'interét
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Mais est-ce que c'est quantitatif ?

- Le sang n'est pas adapté pour du quantitatgg @
- La capture par des sondes biaise la représentation des ge
- Ca ne représente pas le transcriptome des cellules neuronales
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Exemple XXY
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Exemple reponse IFN

meanRawco meanCorrect AberrantByS AberrantByG
pValue padjust zScore 12fc rawcounts  unts normcounts ed theta aberrant ample ene padj_rank  chromosome start gene_name
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Evaluation de la sensibilité de la quantification

Syndrome de Williams
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Quantitatif - sensibilité 85% / spécificite 100%

p-Value Distribution for Affected vs Control Samples (TPM > 10, Highlighting padjust < 1)
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Exemple de GTF2I
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Estimation du fold change
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Diagnostics par anomalie d'expression
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Exemple : surexpression AURKC
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Est-on préts pour les signatures ?
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Le KO CIZ1 est-il pathogene ?
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CIZ1 volcano plots
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La signature permet de classer le variant
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Localisation chromosomique des outliers
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Signatures sur I'épissage ?

Exemple de la méthylation

T. Husson et al.
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tool for alternative splicing analysis of large-scale RNA-
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JC: Junction Count

lijc =r—2a+ 1+ min(e,r — 2a+1)
ls_jc=r—2a+1
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r—2a+1
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li_jc=r—2a+1+min(e,r —2a+1)
r—2a+1

!-'i"l'{.'

lijc=r—-2a+1+min(el,r—2a+1)
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li-jc=r—2a+1+min(e,r—2a+1)
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Signature sur les sites 5’ alternatifs (n=111)
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Une signature utilisable en diagnostig
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Conclusion: évolution du diagnostic des maladies
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