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Associazione ftaliana Vivere la
Paraparesi Spastica Ereditaria

PER CONOSCERE E CONOSCERCI
UNINCONTRO APERTO A TUTTII SOCI E PAZIENTI AFFETTI DAPSE,
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| L3070 Hereditary
¥/ Spastic Paraplegia

For More Information,
Visit: www.epainassist.com




Fenotipicamente eterogenee
(alterazioni di un gene possono dare
presentazioni cliniche diverse)
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Geneticamente eterogenee (una
stessa malattia puo essere causata da

alterazioni in geni diversi)
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QUALE GENE
SEQUENZIARE?




100%

3

§

20

10%

A matter of gender?
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Frequency of symptoms
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Interrogating DNA
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< Pro NGS approach Cons >

Depth coverage Targeted panel « Quickly out of date

* Unlikely incidental findings

« Increased diagnostic yield Whole exome * no coverage uniformity
* Trios analysis * Incidental findings
« Sequencing of non-coding regions Whol * Bioinformatic complexity
e genome
« Coverage uniformity e * Interpretation of deep intronic variants

« CNV detection * Incidental findings
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Risultati nella pratica c
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Gender

m Male

pm Female

Age of onset

Childhood onset

mm Early onset

B Late onset

Phenotype Family history

mm Pure HSP = Dominant family history

Bl Recessive family history

mm Complex HSP

[ Sporadic




SEQUENZIAMENTO DI SECONDA
GENERAZIONE: Exome

45 T — J.Rexach et al., Lancet Neurol 2019
| Dystonia congential anomalies
40 6/16 328/898
Intellectual disability*
Leukodystophy 601/1966
35 25/71
Developmental delay
- 127/40
30 Peripheral A
. polyneuropathy ) i
£ 254 13/42 Ataxia Epilepsy
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g 20 Neurodevelopmental
N'euromuscular Autism spectrum disorderst
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The molecular complexity of HSPs
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| Progressive spasticity and
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Mitochondrial dysfunction Lipid metabolic defects and
lipid droplets alterations
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SPG4 disease in ltaly
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Disease duration 593 7 64 12.87 13.68
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Symptom of onset (n=644)

Asymptomatic
Gender (n=723) 2,2%
Motor delay l 6,80%
Symptomatic Sphincter disturbances | 1,20%
97,8%
Other | 0,90%
Diagnostic findings
Mutations (n=186)
Buplications (3) Polyneuropathy (n=469) [l 31 (6,60%)
180 Age at onset (n:639) Deletions (27)
o 15% SEP central altered (n=358) | 66 (18,40%)
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120 %
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SPG56 : Una forma ultra-rara che insegna tanto

Cervello

Midollo spinale

— Motoneurone superiore
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Muscolo Q —] — Motoneurone inferiore

- Corna anteriori
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Q J

Paraparesi spastica complessa ad esordio precoce

Oltre 50 casi identificati fino ad oggi (ma molti da
scoprire)

SPG56 e causata da mutazioni nel gene CYP2U1

CYP2U1 e un enzima coinvolto nel metabolismo
dei lipidi, con un presunto ruolo chiave nel
metabolismo di ormoni, vitamine, e molecole
segnale.

Il preciso ruolo biologico di CYP2U1, e come le sue
mutazioni causino SPG56, rimane ancora da

chiarire

Nessun modello di malattia studiato (finora)



Cure SPG56: Cosa sappiamo, e le molte cose ancora da scoprire

Ritardo Deficit Atrofia
motorio cognitivo maculare

Deficit mitocondriale \

Pathway
folato

N

4‘ 7 [Neopterin] v [FAD/FMN] 7 [Interferon]ﬁ

Calcificazione v [Folate] o
cerebrale 7 [CoQ]
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Quanto manca? {

a) incompleta conoscenza delle basi genetiche

b) parziale ignoranza delle basi patogenetiche

c) reale impatto della malattia in Italia nell’era molecolare
d) notevole dispersione di risorse nel raggiungere una diagnosi certa in molti casi
e) scarsa conoscenza della storia naturale della malattia e misure di outcome insoddisfacenti

f) assenza di interventi farmacologici innovativi rispetto a quelli adottati in era pre-genetica



When WGS Is Negative: New Approaches
to the Discovery of Disease Genes

New Sequencing Platforms

e Overcoming the limits of using short-reads

Genotype-Driven Approaches

* Our ability to identify new disease genes has been greatly helped through
international efforts for data sharing.

Transcriptomic Approaches

» Sequencing of RNA, either alone or in parallel to sequencing of DNA, not only
provides sequence information of all expressed genes but can also detect
aberrant gene expression, mono-allelic expression, and aberrant splicing

Phenotype-Driven Approaches

* The complex clinical presentation of HSP disease poses a significant
challenge for variant interpretation. HPO standardized vocabulary is used to
describe patients with rare diseases




Multimodal approach to HSP

SPRS '
SARA
Composite SPAX scale

PROMIS
SPAX specific PRO scale
SPAX.app PRO questionnaires .~
.~ APDM OPAL
W OCT
/ SPAX .app motor tasks & IRDIRC-guided
activity paramelers . longitudinal validation

- mSPAX score / new development



STOP-SPG5: Effects of statin treatment in SPG5
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SPG56 : Cosa sappiamo, e le molte cose ancora da scoprire

Caratterizzazione di un modello murino di SPG56

I modello murino riproduce solo parzialmente Ia
malattia umana (fenotipo oftalmologico e deficit
cognitivo)

Nuovi biomarcatori della malattia (alterazioni livelli di
neopterina, FAD/FMN, folato, coenzima Q,
interferone)

Componente di alterazione del neurosviluppo
correlata al metabolismo del folato, componente
neurodegenerativa correlata con alterazioni
mitocondriali legate all'invecchiamento

Il supplemento di folato previene il deficit cognitivo
nel modello murino

The EUCOMM program

] @,

Generazione Studi omicisu PLASMA/SERUM
modello murinodi  sangue pazienti
SPG56,
caratterizzazione e
studi omici

BRIEF DEFINITIVE REPORT

Implication of folate deficiency in CYP2U1 loss of
function



HUMANS AND ZEBRAFISH ARE SURPRISINGLY SIMILAR

They share many of the same genes and
major organ and tissue systems

/ \  70%

of genes
and

more than

80 %

of genes associated with

human disease
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Why zebrafish

Small size
High fecundity
Embryonic transparency

Rapid ex-utero development

Short generation time
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Amenability to HTS technology
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Alterazione espressione subunita OXPHOS

Alterazione espressione geni
metabolismo folato

Rescue fenotipo locomotorio

con folati
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